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OEP PROJECT DESCRIPTION
 

OEP Project No. 1
 

Industrial Energy Conservation
 

Objectives
 

begin the implementation of
The objectives of this project are to 

in Egypt. The focus
energy-conserving measures in industrial facilities 


As there
will be on achieving measurable energy savings at reasonable costs. 


is currently only a limited amount of energy conservation activity in the
 

awareness of the need on the
industrial sector, the project must establish an 


part of industrial plant managers and operators.
 

Anticipated Outputs
 

The 	expected outputs of this project are:
 

1. 	A set of recommended energy-conserving measures suitable
 

for implementation in industrial facilities included in
 

the pilot program,
 

2. 	A trained team of industrial energy auditors and a tested
 

audit procedure,
 

3. 	An industrial energy conservation ?olicy statement and
 

program plan,
 

4. 	An initial industrial energy consumption data base, and
 

5. 	A plan for training OEP and industrial staff in energy con

servation and initial training courses.
 

Project Tasks
 

There are four major tasks that comprise this project:
 

Task 1. Develop and Implement Industrial Energy Audit Program
 

Task 2. Development of IndustrialProject and Policy Plan
 

Task 3. Development of Industrial Energy Consumption Data Base
 

Task 4. Development of Industrial Energy Use Training Program
 

Schedule
 

first set
The industrial energy audit program is designed to have the 


of energy conservation projects identified 8 months from project start.
 



The project development task is scheduled to recommend a prioritized
 
list of conservation measures to be implemented 13 months from project start.
 
An industrial energy conservation policy statement and program plan is
 
scheduled for 16 months from project start.
 

The first version of the industrial data base is scheduled for comple
tion 10 months from project start in time to be used to identify the second
 
round of industrial audits.
 

A training strategy and program plan is scheduled for completion four
 
months frcn project start. The earliest training course is scheduled for five
 
months from start with the next set of courses in the period 9-11 months from
 
start.
 

Personnel
 

The project will require the following personnel:-


OEP staff 96 person-months 

ANL staff 30 person-months 

Contractor staff 63 person-months 

Startup Requirements
 

OEP will need to assign a senioy staff member and at least. 4-6 support
 
staff to Task 1. As the energy audit program will be an ongoing activity,
 
these people should be permanently assigned to this responsibility.
 

Task 2 will require extensive OEP staff involvement later than Task I
 

and need not be assigned immediately.
 

Task 3 will need coordination with CAPMAS for effective implementation.
 

TaEk 4 has a need for an OEP staff member to be responsible for coordi
nating all training functions.
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Industrial Energy Conservation
OEP Project No. 1: 


Task 1. Develop and Implement Industrial Energy Audit 
Program
 

to 	design, test, and implement an ongoing
The objective of this task is 

A pilot program consisting
 

program of energy audits at industrial facilities. 


of audits of industrial plants-that offer opportunities 
for short term energy
 

These audits will lead to specific recommenda
savings will be undertaken. 


A review and evaluaeion of the audit
 tions for energy-saving measures. 


program will be made and procedures established for a second round of audits.
 

that the audit program be continued in succeeding years to
 
It 	is intenied 


the majority of Egyptian industrial facilities.
 cover 


Establish pilot program operational procedures.
Subtask 1.1. 


OEP will assign responsibility for the audit program to a
 
o 


senior staff member and will assign additional 
support staff.
 

o 	Discussions will be held with the Tabbin Institute 
for
 

Metallurgical Research to identify their participation 
in the
 

program and to make the necessary arrangements.
 

o Discussions will be held with the Central Agency for Public
 

Mobilization and Statistics (CAPHAS) to identify their
 
to 	make the necessary
participation in the program and 


arrangements.
 

Discussions will be held with other organizations to identify

o 


their role and solicit their cooperation (e.g. GOFI, 
Ministry
 

of 	Industry, etc.).
 

responsible for coordinating the participation of
 " 	OEP will be 

these other agencies. It may be desirable to convene an ad
 

hoc committee to deal with this.
 

for audit pilot program.
Select candidate plants
Subtask 1.2. 


select
 
o 	A set of preliminary criteria will be developed to 


candidate plants for the pilot program audits.
 

" 	Participating organizations and individuals with industrial
 
identify facilities that meet
experience will be asked to 


the criteria and that will be considered candidates for the
 

pilot audits.
 

o The procedures to be used to establish contact with the
 

plants will be identified (e.g. contact through GOFI, 
direct
 

contact from OEP).
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Subtask 1.2 continued
 

o 	 An information package describing the 
pilot program audits
 
will be prepared. It may also be desirable to prepare 
a
 
special workshop for plant managers to describe the program
 
and solicit their cooperation.
 

" 	 The candidate plants will 
be contacted, sent the information
 
package, and invited to the workshop.
 

o 	 Following the workshop, 
a visit will be made to the candidate
 
plants for a preliminary review of the facility and an evalu
ation of their potential involvement in the audit program.
 

o 	 OEP will make a decision on the group of plants to be
 
included in the pilot 
program using information gathered at
 
the workshop and the visits. 
An audit schedule will be
 
prepared.
 

Subtask 1.3. 
 Review and select audit procedures.
 

" 
 ANL will review and evaluate industrial energy audit proce
dures, equipment, and organizations for their potential appli
cation in Egypt. Discussions will be held with the U.S.
 
Department of Energy and its contractors, the U.S. Agency for
 
International Development and 
its contractors, the Canadian
 
Department of Energy, Mines, and Resources, and any other
 
pertinent organizations.
 

o 	 A Request for Qualifications (RFQ) and 
a Request for Proposals
 
(RFP) will be prepared to solicit contractors who can partici-
pate in the audit program. OEP and ANL will select the appro
priate contractor(s).
 

" 
 Auditing equipment (e.g. pyrometers, flow meters, temperature
 
gauges) will be reviewed and evaluated. A selection of equip
ment for OEP use will be prepared. ANL will assist in the
 
procurement of the equipment.
 

o 
 Auditing analysis computer software will be reviewed and
 
evaluated for OEP use. A selection will be made and ANL will
 
assist in its procurement.
 

o 	 Integrated audit systems %e.g. a mobile audit bus with
 
measuring equipment and computer software) will be evaluated
 
and recommendations made to OEP.
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Subtask 1.4 Prepare pre-audit information.
 

o 	A pre-audit questionnaire will be prepared and submitted to
 
the candidate plants to complete. This will provide the
 
necessary background information for the audit.
 

o 	The selected contractors will conduct a training course for
 
the OEP audit team in the procedures to be used prior to the
 
actual audits.
 

o 	A format for the presentation of audit results will be
 
developed.
 

Subtask 1.5 Conduct pilot audits.
 

o 	The contractor(s) and the OEP team(s) will conduct the
 
audits at each of the candidate plants.
 

o 	Each audit will be reported in the standard format devel
oped. A set of recommendations on energy-saving measures
 
to be considered will be developed along with potential
 
savings and cost estimates.
 

o 	Audit results for each plant will be submitted as they are
 
completed until all the candidate plants in the pilot program
 
have been evaluated.
 

Subtask 1.6 Conduct review and evaluation of .udit pilot program.
 

o 	OEP, ANL, the contractor(s), and other relevant organizations
 
will conduct a detailed review of the pilot program. An
 
evaluation of strengths and weaknesses of the pilot program
 
will be made.
 

o 	A revised set of procedures for the second round of audits
 
will be developed.
 

o 	Following the review, the second round of audits will be
 
initiated. Subtasks 1.2, 1.4, and 1.5 will be repeated.
 

Subtask 1.7 Conduct follow-up monitoring of plants.
 

o 	At an appropriate time after the energy-saving measures have
 
been implemented (see Task 2), a follow-up audit will be
 
conducted at each of the plants to determine the effective
ness of the measures.
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Task I Resource Requirements
 

Time Schedule: 


OEP Personnel:
 

Audit Director 

Support Technicians 

(2 per audit team) 


ANL Personnel:
 

Task Director 

Engineering Support 


Contractor Personnel (per audit team):
 

Team Leader 

2 Support Engineers 


22 months
 

11 person-months
 
22 person-months
 

per audit team
 

8 person-months
 
4 person-months
 

6 person-months
 
12 person-months
 



Task 1. Develop and Implement Industrial Energy Audit Program
 

1984
1983 


JUN JUL AUG SEP OCT NOV DE2
 
Subtask 	 DEC JAN FEB MAR APR MAY 

1.1 	Establish pilot program
 
"
" 
operational procedures 	 

1.2 	Select candidate plants •
 

for audit pilot program .. • • "
 

" "
 

audit procedures • .. .
 

"
 

1.3 	Review and select • " " 


1.4 	Prepare pre-audit . . . 
. . .
information 	 . ... 

* * ... 	 .. I* * 

1.5 	Conduct initial audits . . . . .. .... *" " 

and 	develop recommen- - . . .
 

...
... 


... 


dations* 


.
1.6 	Conduct review of audit . . .
 

" " "
 .pilot program 	 

. . ._ 	 BD_ _ . . .. 


audit 


1.7 	Conduct follow-up 

........
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Task 2. Industrial Project and Policy Development
 

This task is designed to deal with two specific issues: the
 
preparation of industrial conservation projects resulting from the audits
 
and the development of industrial conservation policies.
 

Subtask 2.1 	 Develop industrial conservation project evaluation methodology.
 

o 	A methodology will be designed Lo evaluate and prioritize the
 
industrial conservation measures that result from the audit
 
program (Subtask 1.5). The methodology will reflect costs of
 
energy based on world market prices and will use standard rate
 
of 	return estimating procedures.
 

o 
ANL will hold discussions with World Bank representatives to
 
insure that the methodology is compatible with the Bank's
 
project evaluation procedures. This will be required if any

of the proposed projects are to be presented to the Bank for
 
financing assistance.
 

o 	The methodology will be implemented on OEP computer equipment

and OEP staff will be trained in its use.
 

Subtask 2.2 	 Implement project evaluation methodology on industrial energy
 
audit pilot program results.
 

o 
The results of the pilot program audits will be evaluated using
 
the methodology developed.
 

o 	The recommendations for energy-saving measures will be evaluated
 
for their costs, rate-of-return (based on world energy prices),

their payback period, their implementation constraints, and
 
other factors.
 

o 	A prioritized list of measures 
to be implemented will be devel
oped for presentation by OEP to appropriate organizations.
 

Subtask 2.3 	 Evaluate and select implementation mechanisms.
 

o 
The various mechanisms whereby the energy conservation measures
 
can be implemented will be identified 
(e.g. funding by OEP,
 
funding by Ministry of Industry, World Bank financing, private
 
financing).
 

o 	The mechanisms will be evaluated and a choice will be made as
 
to the appropriate procedure to be followed.
 



Subtask 2.4 Prepare implementation recommendations.
 

o 	OEP will prepare a list of recommended actions to be imple
mented as a result of the audit findings. The list will
 
include a priority set of energy-conserving measures to be
 
taken and an identification of the most appropriate course of
 
action to be taken.
 

o 	OEP will submit the recommendations to the appropriate organ
izations for actual implementation.
 

o 	OEP will monitor the progress of the implementation process
 
and will report results to the Supreme Council on Energy.
 

Subtask 2.5 Identify and evaluate industrial conservation policy alternatives.
 

" 	As an initial step towards developing a comprehensive industrial
 
energy conservation policy and plan, OEP will identify a set of
 
policy alternatives that can be considered (e.g. incentive
 
bonus program, energy price adjustments, regulatory measures).
 

o 	Each alternative will be evaluated with respect to its energy
 
savings potential, its cost, and its implementation features.
 

" 	 It is expected that some alternatives cannot be evaluated due
 
to a lack of information. Steps will be taken to assemble the
 
necessary data.
 

Subtask 2.6 Prepare industrial conservation policy and plan.
 

o 	A preliminary industrial conservation policy statement and
 
program plan will be prepared by OEP.
 

o 	The document will be sent for review to appropriate
 
organizations.
 

o 	A revised policy statement and plan will be prepared for sub
mission to the Supreme Council on Energy.
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Task 2 Resource Requirements 

h hedule 

OEP Personnel:
 

Task Director 


2 Engineers/Economists 


ANL Staff
 

Engineer/Economist 


Contractor Personnel
 

Engin'er/Economist Consultant 


13 months
 

6 person-months
 

12 person-months
 

5 person-months
 

2 person-months
 



Subtask 


2.1 	Develop industrial
 

conservation project 

evaluation methodology 


2.2 	Implement project evalu-

ation methodology on. 

pilot program 


2.3 	Evaluate and select. 


implementation 

merh nisims 


2.4 	Prepare implemen-


tation recommendations 


2.5 	Identify and evaluate 


industrial conservation 

policy alternatives 


2.6 	Prepare industrial 

conservation pciicy 


statement and plan 


Task 2. Industrial Project and Policy Development 

1983 1984 

DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
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Task 3. Development of Industrial Energy Consumption Data Base
 

The objective of this task iF to develop a detailed data base on
 
industrial energy consumption patterns. The data base will provide the
 
basis for selecting future candidates for energy audits, will allow OEP to
 
monitor progress in industrial energy use, and will be incorporated into
 
the Network Energy Tracking System (NETS) for use in national energy planning
 
(soe Project No. 2).
 

Subtask 3.1 Define data needs.
 

o 	ANL and OEP will work to define the data needs for both the
 
short term and long term.
 

o 	Short-term needs will be based on providing the necessary infor
mation to select the candidate plants for the second round of 
energy audits (see Task I).
 

o Long-term needs will be based on providing the information
 
necessary for national energy planning (see Project No. 2). 

o The datze needs will be defined in terms of the information
 
that is to be collected from individual industrial facilities
 
in a routine suivey process.
 

Subtatk 3.2 Review available data.
 

o 	The industrial data currently collected by CAPMAS will be
 
reviewed to determine its utility to OEP needs.
 

o 	The data available from the Ministry of Industry, Ministry of
 
Petroleun, Government Organization for IndustriaLization, and
 
other groups will be reviewed for relevance.
 

o 	An identification of data that is not now being collected and
 
that is necessary to meet OEP requirements will be made.
 

Subtask 3.3 Develop survey for short-term needs.
 

c 	A survey of industrial facilities will be designed. The
 
survey will be structured to fill in the missing information
 
needed by OEF to select the sccond round of energy audit
 
candidates.
 

o 	The surveying procedure will be designed. This may include
 
mail-out questionnaires, site visits, and telephone contacts.
 



Subtask 3.3 continued
 

o 	OEP staff will be trained in how to conduct the survey
 
procedure.
 

o 	Arrangements will be made with CAPMAS to utilize the person
nel and procedures already in place for conducting the survey.
 

o 	Survey schedules will be drawn up.
 

Subtask 3.4 Develop data handling procedures.
 

" A computerized data processing procedure will be designed to
 
handle the survey data as it is available. The procedure will
 
allow the information to be processed quickly and efficiently
 
as it comes in.
 

" 	CAPMAS will be consulted to determine the applicability of its
 
existing computer software to handling the survey information.
 
Arrangements will be made to utilize whatever systems are
 
appropriate.
 

" 	The procedures will be designed to be compatible with the
 
Network Ene:gy Tracking System (see Project No. 2).
 

Subtask 3.5 Conduct survey for short-term needs.
 

o 	The survey process described in Task 3.3 will be implemented.
 

o 	Survey information will be processed as received.
 

Subtask 3.6 Develop recommendations for second round of audits.
 

o The information from the survey will be processed to develop
 
a better perspective of energy consumption in the surveyed
 

facilities.
 

o 	The data will be reviewed to evaluate candidates for the second
 
round audits. The quantity of energy consumption, the energy
 
use per unit of productior, projected growth rates, and other
 
factors will be considered in determining audit candidates.
 

o 	A list of candidate plants for second-round audits will be
 
prepared.
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Subtask 3.7 Publish report on industrial energy use.
 

o 	Using the survey results, a report will be published by OEP
 
giving a perspective on current industrial energy use. The
 
report may not be able to be comprehensive due to the survey
 
limitation6, but it will provide a valuable insight into the
 
facilities that have been included.
 

Subtask 3.8 Develop survey for long-term needs.
 

o 	Using the experience of the short-term needs survey, a
 
modified survey procedure will be developed.
 

o 	Decisions will be made on how the survey will be implemented
 
(e.g. using OEP staff, using CAPMAS staff, using contractor
 
assistance).
 

o 	Survey forms ind schedules will be developed.
 

o 	Necessary agreements will be signed between OEP and other
 
organizations to implement the survey on an ongoing basis.
 

Subtask 3.9 Conduct continuing survey of industrial facilities.
 

o 	The industrial survey procedure will be carried out on a
 
regular basis.
 

Task 3 Resource Requirements
 

Time Schedule 12 months (excluding
 
Subtask 3.9)
 

OEP Personnel:
 

Task Director 6 person-months
 
2 Survey Engineers 18 person-months
 
Computer Specialist 5 person-months
 

ANL Personnel:
 

Task Director 3 person-months
 
Survey Engineer 3 person-months
 
Computer Specialist 4 person-months
 

Contractor Personnel:
 

Survey Consultant 6 person-months
 
4 Survey Enumerators (local Egyptian) 24 person-months
 



Task 3. Development of Industrial Energy Consumption Data Base 

1983 1984 

Subtask DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

3.1 Define data needs 

3.2 Review available data 
" 

3.3 Develop survey for _ " ." 
short-term needs 

3.4 Develop data-handling . . ._"_"_" 
procedures . . . 

3.5 Conduct survey for. . . . . " " 
short-term needs .. .. . 

3.6 Develop recommendations .... 

for 2nd round of audits. . ... . . 

3.7 Fublish industrial energy 
consumption report 

. . 

. 

.. 

. . . 

. 

. 

" 
" 

" 
" 

Feb 1985 
F 

3.8 Develo? survey for . . . . . . . 
long-term needs ... .. " " 

3.9 Conduct continuing . " 
survey 



Task 4. Development of Industrial Energy Use Training Program
 

The purpose of this task is to develop and conduct a series of
 
training programs. The training is aimed at several groups: 
 OEP staff,
 
industrial plant operators, and industrial plant management. The training
 
program is designed to include formal lecture sessions, field practice,
 
on-the-job training, short 
courses and symposia, and attendance at training
 
courses in the U.S.
 

Subtask 4.1 Develop and conduct near-term course for energy managers.
 

o 	A follow-up course for energy managers who attended the
 
initial training session in October 1983 will be designed
 
and carried out.
 

o 
rhe results of the October course will be evaluated and a
 
decision made on the thrust of the follow-up course.
 

o 	A curriculum for the follow-up course will be 
prepared.
 

o 	Appropriate lecturers from the U.S. will be contracted to
 
participate in the course.
 

o 	The course will focus on practical applications of energy
 
conservation principles and may involve some 
field work in
 
energy auditing procedures.
 

Subtask 4.2 Assemble information on existing U.S. industrial energy courses.
 

o 	A compilation will be made of available training programs in
 
the U.S. on industrial energy use.
 

o 
Short courses, on-the-job training opportunities, university
 
courses, and others will be consIdered.
 

o 	The information will be assembled in a form that 
can be updated
 
regularly to keep OEP 
aware of available opportunities.
 

Subtask 4.3 Develop training strategy and plan.
 

o 	A comprehensive training program will be prepared for OEP.
 

o 	The program will identify appropriate training activities for
 
OEP staff, industrial plant operators, and industrial plant
 
management in energy conservation.
 



Subtask 4.3 continued
 

o 
The plan will describe how the training should be approached,

who should conduct the training, who should attend training

sessions, how frequently training courses should be offered,
 
and the role of out-of-country training activities.
 

o 	The program will 
include needs for English language as well as
 
technical training.
 

Subtask 4.4 
 Select schedule for training activities.
 

o 
The schedule for OEP staff training will be sel,-cted. This must
 
be 	done in consideration of their daily work responsibilities.
 

" 
The schedule for training programs for industrial plant operators

and management will be selected.
 

Subtask 4.5 Develop curriculum for in-country training efforts.
 

o 	For those training courses that will be conducted in Egypt, a
 
contractor will be 
selected to develop the curriculum material.
 

o 	Several 
sets of material may be required for different courses.
 

Subtask 4.6 
 Conduct initial training sessions.
 

o 
The first round of training activities using the new material
 
will be conducted.
 

o 	It may be desirable to announce an "Industrial Energy Use
 
Symposium" to attract particinants. Courses could be offered
as 	part of the symposium.
 

Subtask 4.7 Evaluate training effort 
and prepare revised plan.
 

o 	The results of the 
first training effort will be evaluated
 

for its effectiveness.
 

o 	Modifications to the training strategy and plan will be made.
 

o 	Modifications to the curriculum material will 
be 	made.
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Task 4 Resource Requirements 

Time Schedule 13 months 

OEP Staff (does not include staff to be 

Training Director 
Training Logistical Support Staff 

trained) 

8 person-months 
8 person-months 

ANL Staff 

Task Monitor 3 person-months 

Contractor Staff 

For plan development 
For curriculum development 
For training sessions 

3 person-months 
6 person-months 
4 person-mont>, 



Task 4. Development of Industrial Energy Use Training Program
 

Subtask 


4.1 	Develop near-term course
 
for energy managers
 

4.2 	Assemble information in 


existing U.S. industrial. 

energy courses
 

4.3 Develop training 


strategy and plan 


4.4 	Select schedule for 

training activities 


4.5 Develop curriculum for 
in-country training 

efforts 

4.6 Conduct initial training 

sessions 


4.7 Evaluate training 

efforts and revise 

training plan. 


1983 

DEC JAN FEB MkR APR MAY JUN 
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JUL AUG SEP OCT NOV DEC 
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OEP PROJECT DESCRIPTION
 

OEP 	Project No. 1
 

Industrial Eueegy Conservation
 

Objectives
 

The objectives of this project are to begin the implementation of
 
energy-conserving measures in industrial facilities in Egypt. The focus will
 
be on achieving measurable energy savings at reasonable costs. As there is
 
currently only a limited amount of energy conservation activity in the
 
industrial sector, the project must establish an awareness of the need on the
 
part of industrial plant managers and operators.
 

Anticipated Outputs
 

The 	expected outputs of this project are:
 

1. 	A set o[ recommended energy-conserving measures suitable
 

for implementation in industrial facilities included in
 
the pilot program,
 

2. 	A trained team of industrial energy auditors and a tested
 

audit procedure,
 

3, 	An industrial energy conservation policy statement and
 
program plan,
 

4. 	An initial industrial energy consumption data base, and
 

5. 	A plan for training OEP and industrial staff in energy

conservation and initial training courses.
 

Project Tasks
 

There are four major tasks that comprise this project:
 

Task 1. Develop and Implement Industrial Energy Audit Program
 
Task 2. Development of Industrial Project and Policy Plan
 
Task 3. Development of Industrial Energy Consumption Data Base
 
Task 4. Development of Industrial Energy Use Training Program
 

Schedule
 

The industrial energy audit program is designed to have the first set
 
of energy conservation projects identified 8 months from project start.
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The project development task is scheduled to recommend a prioritized
 
list of conservation measures to be implemented 13 months from project
 
start. An industrial energy conservation policy statement and program plan is
 
scheduled for 16 months from project start.
 

The first version of the industrial data base is scheduled for comple
tion 10 months from project start in time to be used to identify the second
 
round of industrial audits.
 

A training strategy and program plan is scheduled for completion four
 
months from project start. The earliest training course is scheduled for five
 
monts from start with the next set of courses in the period 9-11 months from
 
start.
 

Personnel
 

The project will require the following personnel:
 

OEP staff 96 person-months
 
ANL staff 30 person-months
 
Contractor staff 63 person-months
 

Startup Requirements
 

OEP will need to assign a senior staff member and at least 2-4
 
supportstaff to Task 1. As the energy audit program will be an ongoing
 
activity, these people should be permanently assigned to this responsibility.
 

Task 2 will require extensive OEP staff involvement later than Task 1
 

and need not be assigned immediately.
 

Task 3 will need coordination with CAPMAS for effective implementation.
 

Task 4 has a need for an OEP staff member to be respunsible for coordi
nating all training functions.
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OEP Project No. 1: Industrial Energy Conservation
 

Task 1. Develop and Implement Industrial Energy Audit Program
 

The objective of this task is to design, test, and implement an ongoing
 

program of energy audits at industrial facilities. A pilot program consisting
 

of audits of industrial plants that offer opportunities for short term energy
 

savings will be undertaken. These audits will lead to specific recommenda

tions for energy-saving measures. A review and evaluation of the audit
 

program will be made and procedures established for additional rounds of
 

audit. It is intended that the audit program be continued in succeeding years
 

to service the majority of Egyptian industrial facilities.
 

Subtask 1.1 Establish Pilot Program Operational Procedures.
 

o 	OEP will assign responsibility for the audit program to a
 
senior staff member and will assign additional support
 
Etaff.
 

Status: Completed. Dr. Adel Nasser (OEP) has been
 
assigned responsibility for the OEP industrial audit
 
program. Dr. Nasser has taken charge and has already
 
assigned plant screening responsibilities to OEP staff
 
engineers.
 

o Discussions will be held with the Tabbin Institute for
 

Metallurgical Research to identify their participation in
 
the program and to make the necessary arrangements.
 

Status: Held in abeyance. OEP has determined that is is
 
premature to involve the Tabbin Institute for Metallurgical
 
Research in the industrial audit program. Once the program
 
is under way, OEP will determine if there are areas where
 
the Institute can offer assistance to enhance the program.
 

o 	Discussions will be held with the Central Agency for Public
 

Mobilization and Stati.stics (CAPMAS) to identify their
 

participation in the program and make tha necessary
 
arrangements.
 

Status: Ongoing. Preliminary discussions were held with
 
the Central Agency for Public Mobilization and Statistics
 
(CAPMAS). OEP asked for and received CAPMAS public indus
trial sector census data. OEP is currently reviewing this
 
program. As a result of this review, a determination will
 
be made regarding the future participation of CAPMAS in the
 
industrial audit program.
 

o 	Discussions will be held with other organizations to
 
identify their role and solicit their cooperation (e.g.
 
GOFI, Ministry of Industry, etc.).
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Status: Ongoing3. OEP has solicited the cooperation of
 

COFI and the Ministry of Industry in obtaining the
 

secLor companies in the industrial
cooperation of public 

audit prograr. Dr. Hussein Abdallah has sent letters of
 

audit program to approximately
introduction regarding the 

140 public sector industrial companies. The letter was
 

accompanied by a request for preliminary plant equipment
 
-
information. (See May-June 1984 Progress Report Appendix
 

B.) Based on this survey, OEP has received and transmitted
 

to ANL basic survey data for 40 public sector industrial
 

companies. (See July-August 1984 Progress Report.)
 

o 	OEP will be responsible for coordinating the participation
 

of these other agencies. It may be desirable to convene an
 

ad hoc committee to deal with this.
 

OEP has not convened an ad hoc
Status: Held in abeya nr. 

committee of governmenL organization to participate in the
 

OEP feels that such a committee
industrial audit program. 

is not needed at this time.
 

Subtask 1.2 Select Candidate Plants for Audit Pilot Program.
 

o 	A set of preliminary criteria will be developed to select
 

candidate plants for the pilot program audits.
 

Status: Ongoing. OEP/ANL have developed 	a procedure with
 
to
industrial equipment data collection forms perform plant
 

screeniig for industrial audit. OEP is currently in the
 

process of selecting several candidate plants for the first
 

round of industrial audit which is expected to commence in
 

early November 1984.
 

o 	Participating organizations and individuals with industrial
 

experience will be asked to identify facilities that meet
 

the criteria and that will be considered candidates for the
 

pilot audits.
 

Status: Held in abeyance. OEP/ANL will initially assume
 

this responsibility with contractor support.
 

o 	The procedures to be used to establish contact with the
 

plants will be identified (e.g., contact through GOFI,
 

direct contact from OEP).
 

Status. Completed. OEP, after ccnsultation with GOFI and
 

the Ministry of Industry, will assume the sole
 

responsibility oF contacting plants for industrial audit.
 

The procedure involves a letter of introduction by OEP
 

followed by a visit by OEP to explain the audit program 'o
 

plant management.
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o 	As part of the plant screening process, OEP will determine
 

the status of stationary energy-monitoring equipment that
 

would be necessary to conduct an audit. Plants not having
 
that cannot be duplithe necessary monitoring capability 


cated by portable equipment will be dealt with in Subtasks
 

1.11 and 1.18.
 

o 	An information package describing the pilot program audits
 

will be prepared. It may also be desirable to prepare a
 

special workshop for plant managers to describe the progcam
 

and solicit their cooperation.
 

Revised and completed. Instead of development of
Status: 

an information package, OEP has initiated the process with
 

a plant visit. Also,
a letter of introduction followed by 


during a recent (May 1984) plant energy workshop conducted
 

by OEP/ANL in Cairo, plant energy managers were briefed on
 

the industrial audit program
 

o 	The ci.ndidate plants will be contacted, sent the infor

mation package, and invited to the workshop.
 

Status: Ongoing. OEP is currently in the process of
 

visiting and evaluating industrial plants for possible
 
plant
audit. Approximately 30 public sector industrial 


energy managers attended a two-week plant energy manager
 

workshop conducted by OEP/ANL in Cairo.
 

made to the
 o 	Following the workshop, a visit will be 


candidate 	planes for a preliminary review of the facility
 
involvement in the
and an evaluation of their potential 


audit program.
 

Status: Ongoing. OEP initiated plant screening visits in
 

June 1984.
 

o 	OEP will make a decision on the group of plants to be
 

Pilot Program using information gathered at
included in the 

be
the workshop and the visits. An audit schedule will 


prepared.
 

Status: Ongoing. OEP is currently in the process of
 

selecting candidate plants for the first series (pilot) of
 

that will begin in early November. An audit
audits 

schedule has been prepared. (See July-August Progress
 

Report - Draft Work Order.)
 

Subtask 1.3. 	 Select Candidate Plants for Second and Third Series
 

of Audits in 1985.
 

to plant screening operations
o 	OEP will conti.nue conduct to
 
beyond,
determine candidate plants for audit in 1985 and 


using the procedures initially developed in Subtask 1.2.
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will continue to collect information on 	 stationary
o 	OEP 

"hard-wired" monitoring instrumentaLion that should be in
 

place prior to an effective audit. This information will
 

be 	used in Subtasks 1.10 and 1.18.
 

Review and Select Contractor Audit Procedures.
Subtask 1.4 


o ANL will review and evaluate industrial energy audit proce

dures, 	 equipment, and organizati.,ns for their potential
 
will be held with the
application in Egypt. 	 Discussions 


U.S. Department of Energy and its contractors, the U.S.
 

Agency 	for International Development and its contractors,
 
and Resources,
the Canadian Department of Energy, Mines, 


and any ocher pertinent organizations.
 

Status. Ongoing. ANL has had discussions with the
 

Canadian Department of Energy, Mines and Resources (See
 
and work is commencing on a
November 1983 Progress Report) 


used by the Canadian Department
mobile bus similar to that 

of Energy. ANL has also held discussions with the U.S.
 

International
Department of Energy and the U.S. Agency for 


Development and their contractors regarding developing
 
This information was
country industrial audit programs. 


used to assist in the development of a Request for Proposal
 

(RFP) that was issued by ANL requesting proposals by
 
audits and audit
consultant firms to perform industrial 


training in Egypt.
 

o 	A Request for Qualifications (RFQ) and a Request for
 

be prepared to solicit contractors who
Proposals (RFP) will 

OEP and ANL will
can participate in the audit program. 


select the appropriate contractor(s).
 

issued, eighteen proposals
Status: Completed. An RFP was 


received, and three contracting firms selected to conduct
 
in Egypt. ANL is currently
industrial audits and training 


finalizing Basic Ordering Agreement (BOA) contracts with
 

the three selected firms.
 

Subtask 1.5 Prepare Pre-audit Information.
 

o 	A pre-audit questionnaire will be prepared and submitted to
 

the candidate plants to complete. This will provide the
 

necessary background information for the audit.
 

Status: Ongoing. The pre-audit questionnaire is provided
 

contractor audit firms. The questionnaires have
by the 

been included in the contractors' proposal response to the
 

as
RFP. The pre-audit questionnaires may be revised expe

rience is gained in the audit process in Egypt.
 

o 	The selected contractor will conduct a training course for
 

the OEP audit team in the procedures to be used prior to
 

the actual audits.
 



course for industrial audit
Status. Ongoing. The training 

first work order to be issued under
is provided for in the 


the BOA (see July-August Progress Report).
 

o 	A format for the presentation of audit results will be
 

developed.
 

The format for the presentation of audit
Sta '.i. Ongoing. 

was provided by the contractors in their proposal
results 


The format may be revised as
 
response to tne RFP. 


in 	the audit

appropriate, based on in-country experience 


process.
 

Subtask 1.6 Conduct Pilot Audits.
 

and che OEP team(s) will conduct the
 
o 	The contractor(s) 


audits at each of the candidate plants.
 

a twelve-
The conduct of two audits over
Status: O~n_ oi. 


week period is specified in the initial work order to be
 

the BOA (see July-August Progress Report).
isslied under 

The audit: are expected to commence in early November.
 

o 	Each audit will be reported in the standard format devel

oped. A set of recommendations on energy-saving mcasures
 

to be considered will be developed along with potential
 

savings and cost estimates.
 

Ongoin. This is provided for in the contractors
Status: 

results presented in their
format for presentation of audit 


RFP. The first work order to be

proposal response to the 


the BOA reinforces the requirement for estabissued under 

a set of recommendations on energy-saving
lishment of 


measures and estimates of cost to implement these measures.
 

o 	Audit results will be submitted as they are completed until
 

all the candidate plants have been evaluated.
 

Once the first work order is issued
Status: To be done. 

to one contractor firm, additional work


under the BOA 

will be written for additional audits. It is
orders 


BOA
contractor firms under the
envisioned that all three 

the conduct of industrial audits in.


will be involved in 


Egypt.
 

Conduct Review and Evaluation of Audit Pilot Program.
Subtask 1.7 


organo OEP, ANL, the contractor(s), and other relevant 


izations will conduct a detailed review of the pilot
 

program. An evaluation of strengths and weaknesses of the
 

pilot program will be made.
 

be 	done. The first series of audits
Status. Revised - to 
A 	critical
will be continuously monitored and reviewed. 




review by OEP/ANL will take place after the pre-audit pre

sentation by the contractor audit team. An evaluation of
 

the strengths and weaknesses of the pre-audit evaluation
 

will be made.
 

o 	A revised set of procedures for the second round of audits
 
will be developed.
 

o 	Following the review, the second round of audit5, will be
 

initiated. Subtasks 1.2, 1.5, and 1.6 will be repeated.
 

Subtask 1.8 Conduct Second Series of Audits.
 

o 	Once the pilot audit pre-audit evaluation has been made
 

(see Subtask 1.7) a work order will be issued to the
 

contractors under the BOA for a second series of audits.
 

o 	The work order will be for five consectuive audits and is
 

based on an estimate that it takes an average of 8-1/2
 
weeks to complete an audit. A complete audit includes
 

plant screening; pre-audit analysis, report and presen

tation; and audit analysis, report and presentation.
 

o 	The work order will be structured so that the pre-audit
 
will serve as a cost estimate and indication of performance
 

for the audit. The contractor will not be authorized to
 

proceed with work on the audit until ANL/OEP has approved
 
the pre-audit recommendations and associated effort
 

costs. This procedure allows OEP/ANL to have effective
 

management control over the contractoial audit process.
 

o 	After the contractor completes the pre-audit and presents
 

his report, ANL/OEP will review the report and make a
 

decision regarding a subsequent audit. While OEP/ANL is
 

conducting the review, the contractor will conduct the next
 
pre-audit. Before the second pre-audit is completed,
 

OEP/ANL will have made decisions regarding the first audit
 

and, based on an appropriate pre-audit, OEP/ANL will
 
authorize work on the first audit. This process will
 

repeat itself until all five audits are completed.
 

o 	Based on an estimated average of 8-1/2 weeks per audit,
 
five audits will have been completed in 42-1/2 weeks.
 

However, if the plant systems encountered are, on the
 
average, more complicated, then less audits will be
 

completed in the time period.
 

o 	The audit team will be composed of OEP staff engineers and
 

contractors. If sufficient OEP staff are not available
 
during the time period, then less than five audits will be
 

completed.
 

o The schedule assumes that OEP will have visited the candi
date plants for audit and will have introduced the program
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to plant management and performed a preliminary plant
 
screening inclusive of preliminary data gathering.
 

Subtask 1.9 Conduct Third Series of Audits
 

o 	This activity is the same as the activity in Subtask 1.8.
 

The reason the audit work orders are issued for groups of
 

five audits is to take advantage of the full technical
 

expertise available from the three contractor firms under
 

the BOA. In this way OEP/ANL can choose the test technical
 

experts among the contractors that would be available in
 

the specified time period.
 

o 	The same constraints apply here as in Subtask 1.8. Namely,
 

if there is not sufficient OEP engineer audit staff or if
 

the audits take longer on an average than 8-1/2 weeks per
 

audit, less than five audits will be completed in the time
 
frame.
 

Subtask 1.10 	 Select Candidate Plants for Fourth, Fifth, Sixth Series
 

of Audits in 1986.
 

o 	Same procedure as Subtask 1.9.
 

Subtask 1.11 	 Purchase Plant Energy Monitoring Instruments
 
Necessary for Audit in 1986.
 

o 	OEP will assemble the data on plant-monitoring instrument
 

requirements that is collected in Subtask 1.3.
 

o 	A task order will be issued to provide contractual support
 

toward making a final determination of energy-monitoring
 
instrumentation. The contractor will have the responsi

bility of inspecting all the plants requiring instru

mentation and assembling all the technical specifications
 

required for purchase orders.
 

o 	The necessary instrumentation will be purchased and
 

arrangements will be made for installation by plant staff
 
or a local engineering firm.
 

Subtask 1.12 Review, Select and Purchase Audit Equipment.
 

o 	Auditing equipment (e.g., pyrometers, flow meters,
 

temperature gauges) will be reviewed and evaluated. A
 

selection of equipment for OEP use will be prepared. ANL
 
will assist in the procurement of the equipment.
 

Status. Ongoing. The specification of auditing equipment
 
that the contractor will use is a requirement of the ini

tial work order (See July-August 1984 Progress Report.)
 
under the BOA. OEP staff will be trained in the use of the
 

contractor's auditing equipment after which a decisiion
 
will be made 	on the type of equipment that should be pur



10
 

chased by OEP. ANL will also purchase some select auditing
 

equipment based on the recommendations of instructors that
 

participated in the plant energy manager workshop held in
 

May 1984 in Cairo.
 

o 	Auditing analysis computer software will be reviewed and
 

evaluated for OEP use. A selection will 
be made and ANL
 

will assist in its Procurement.
 

Status. Ongoing. The specification of auditing analysis
 

software that the contractor will use is a requirement of
 

the initial work order under the BOA. The contractor must
 

also specify that the software is available for licensing
 

under reasonable terms and provide those terms to
 

ANL/OEP. ANL is also in the process of purchasing some
 

general engineering analysis support software for OEP.
 

Subtask 1.13 	 Design and Purchase Audit Van
 

o 	 Integrated audit systems (e.g. a mobile audit bus with
 

measuring equipment and comp';ter software) will be
 

evaluated and recommendations made to OEP.
 

Status: Ongoin,. ANL has developed a set of
 

specifications (See July-August 1984 Progress Report.) for
 

a mobile audit bus that will be used by OEP to conduct
 

industrial energy audits. ANL procurement has submitted
 

the specifications to a number of firms specializing in van
 

customization requesting a response on the deKBn criteria.
 

Subtask 1.14 	 Select Candidate Plants for Seventh, Eighth and Ninth
 

Series of Audits in 1987.
 

o 	Same procedure as Subtask 1.10
 

Subtasks 1.15, 1.16 and 1.17 	 Conduct Fourth, Fifth and Sixth
 

Series of Audits in 1986.
 

o 	Each series of audit will involve five audits for a total 

of 15 audits during the time period. 

o 	Three work orders will be issued for contractor support,
 

each for five audits.
 

o 	The procedure specified in the contractor work order will
 

be the same as indicated in Subtask 1.7.
 

o 	Again, it is estimated that each audit will take 8-1/2
 

weeks to complete. If the audits are, on an average, more
 

complicated, fewer audits will be completed.
 

o 	Again, the target of fifteen (15) audits in 1986 assumes
 

that there will be sufficient OEP audit staff to support
 

the contractual audit effort. By 1986 it is expected that
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to 	support the
OEP will have sufficient trained audit staff 


full audit activity.
 

Purchase Plant Energy Monitoring Instruments
Subtask 1.18 


Necessary for 	Audit in 1987.
 

o 	Same procedure as Subtask 1.11.
 

Subtasks 1.19 and 1.20 	 Conduct Seventh and Eighth Series of
 

Audits in 1987.
 

of 	10 audits
and 1.20 will involve 	a total
o 	Subtasks 1.14 


for 1987 with contractor support. It is anticipated that
 
i.17
the activity will proceed as Subtasks 1.15 through 


(audit activity for 1986).
 

in 	1987, Managed
Subtask 1.21 	 Conduct Ninth Series of Audits 


by OEP Audit Staff.
 

OEP will have developed a well-trained
It 	is anticipated that 

a


staff of audit managers and engineers by 1987 and will be in 


position to subcontract their own technical support for
 

special audit situations. Much of this specialized technical
 

Egyptian engineering firms doing
support may well come from 


business with Egypt.
 

Subtask 1.22 	 Conduct Follow-up Monitoring of Plants.
 

the energy-saving measures
 o 	At an appropriate time after 

a follow-up audit will
have been implemented (see Task 2), 


plants to determine the
be conducted at each of the 


effectiveness of the measures.
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Task 1 Resource Requirements
 

Time Schedule: 


OEP Personnel:
 

Audit Director 

Support Technicians 

(2 per audit team) 


ANL Personnel:
 

Task Director 

Engineering Support 


Contractor Personnel (per audit team):
 

Team Leader 

2 Support Engineers 


22 months
 

11 person-months
 
22 person-months
 

per audit team
 

8 person-months
 
4 person-months
 

6 Person-months
 
12 person-months
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TABLE 1.1 Develop and Implement Industrial Energy Audit Program
 

table reduced
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TABLE 1.1 (Cont'd)
 



Figure 1.! (reduced)
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FICURE 1.1 Task 1 Time Schedule 
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Industrial Project and Policy Development
Task 2. 


deal with two 	 specific issues: the
 
This task is designed to 


from the 	audits and
 
industrial conservation projects 	resulting
preparation of 


industrial conservation policies.
the development of 


Develop Industrial Conservation Project Evaluation
Sibtask 2.1 

Methodology.
 

to evaluate and 	prioritize
o 	A methodology will be developed 


industrial conservation recomrriendations that will
 
the 

resuLt from the audit program.
 

audit
 
o 	Criteria for project evaluation wiIl include the 


but will be expanded

report technical 	and economic analysis 


important considerations such as size of
 
to 	cover other 


the
 
capital outlay, magnitude of fuel savings, whether 


foreign domestic,
labor and equipment would be or

project 


lending institutions (when

constraints imposed by 


other relevant factors exogenous to the
 
identifiable), and 


plant audit.
 

will allow evaluation by
 
o 	The prioritization methodology 


evaluation criteria.
different selected mixes of 


'o ANL will hold discussions with World Bank representatives
 

evaluate financing of
 
to determine the criteria used to 


Definable criteria will 

energy conservation projects. be
 

in the project evaluation scheme.
incorporated 


Egyptian institutions and
 
o 	OEP will hold discussions with 


are in a position to finance
 
btanches of government that 


Definable criteria will. be
 
energy conservation projects. 


in the project evaluation scheme.
incorporated 


will be designed for
the methodology
o 	As appropriate, 


computer analysis to 
enhance the prioritization of a number
 

of projects by different mixes of evaluation criteria.
 

Test and Tune Project Evaluation Methodology 
on
 

Subtask 2.2 

Industrial Energy Audit Program Results
 

c The energy conservation project recommendations resulting
 

test the performance
from the audit program will be used to 


the project evaluation methodology.
of 


be 	revised, as appropriate, based on
 
o 	The methodology will 


the performance of the test cases.
 

report of the prioritized energy conservation projects

o 	A 


and be part of a set of recommendations
will be prepared 

implementation in Subtask


for the initiation of project 


2.4.
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Energy Conservation Project Implementation 
Program


Subtask 2.3 

an 	energy conservation
 

The audit process ends with a recommendation 
for 


Poncludig in a
recommendations
next step is to carry out the 	 project has
project. The 	 measure. A plant 

energy conservation 	 instalimplemented 	 project design, fabrication,
successfully 	 as 
 conser

phases of development such 
in some cases energy


ditferent 
and plant startup and debugging. Also, 

in opera:ion and
 plant personnel
lation, 	 of
the training
require

vation projects may 


energy conservation projects
 

A model for implementation of 	
the different
" 	 ofallow scheduling


will be developed to 


phases of project development.
 

been specihave
activities
development 	 be
the project 	 will
o 	Once for implementation
mechanisms 	 of
fied, alternative 	 a determination
include
Such mechanisms 	 instievaluated. 	 other Egyptian
of OEP,

responsibilities
project 

and governmental organizations, 

private engineering
 
and
tutions 	 institutions
firms, financial


construction
design and 


plant management.
 

consult with the appropriate Egyptian 
governmental
 

and
o OEP will 	 their role 

to 	determine
and institutions 	 project
organizations 	 conservation
in the energy


procedures
recommended 

program.
 

based
will be finalized on
 
model
development
" 	 The project 

the specific role of 
Egyptian organizations.
 

Apply Implementation 
Program to Energy Conservation
 

Subtask 2.4 
 Projects
 

conservation
energy
of 	prioritized
a list
submit•EP 	 methodology" will 	 audits (using the
from the 	 to theresulting
projects 	 applied in Subtask 

2.2) 


developed in Subtask 
2.1 and 


appropriate governmental authorities 
(determined in Subtask
 

governmental
the appropriate

0 venP assistwill
2.3). 


energy conservatio n 
projects.
 

to 	begin work on 
authorities 
 energy

the development of 


the progress of 

OEP will monitor
o 	 selected for implementation according
 

conservation projects 


to the program procedures 
developed in Subtask 

2.3.
 

Identify and Evaluate 
Industrial Energy 

Conservation
 

Subtask 2.5 

Policy Alternatives
 

a comprehensive
 
step towards developing 


o 	As an initial and plan, OEP will

policy
energy conservation 	 can be conindustrial 	 that 


set of policy alternatives 
a 	 bonus
identify 	 (e.g. incentive 

Egyptian government
by 	the
sidered 


program, energy price 
adjustments, regulatory 

measures).
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o 	Each alternative will be evaluated with respect to its
 

energy savings potential, its cost, implementation
 

features, and other important policy considerations.
 

o 	It is expected that some alternatives cannot be evaluated
 

due to a lack of information. Steps will be taken to
 

assemble the necessary data.
 

o 	A report will be produced that can be used by policy makers
 

to guide their decisions in the development of an
 

industrial conservation policy.
 

Subtask 2.6 	 Prepare a Set of Recommendations for an Industrial
 

Conservation Policy and Plan.
 

o 	A preliminary industrial conservation policy statement and
 

program plan will be prepared by OEP.
 

review to appropriate
o 	The document will be sent for 


organizations.
 

o 	A revised policy statement and plan will be prepared for
 

submission to the Supreme Council on Energy.
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Task 2 Resource Requirements
 

Schedule 


OEP Personnel:
 

Task Director 

2 Engineers/Economists 


ANL Staff
 

Engineer/Economist 


Contractor Personnel
 

Engineer/Economist Consultant 


24 months
 

6 person-months
 
12 person-months
 

5 person-months
 

2 person-months
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TABLE 2.1 Task 2 Industrial Project and Policy Development
 

Subtask
 
Date Stat
Milestone
No. 


2.1 	 Initiate development of industrial conservation project
 
I JAN 85
evaluation methodology 


Complete draft of industrial conservation project
 
1 JUN 85
evaluation methodology 


2.2 	 Test and tune project evaluation methodology on audit
 
1 SEP 85
 program results 


Finalize industrial conservation project evaluation
 
1 DEC 85
iethodology 


2.3 	 Initiate development of energy conservation project
 
I MAR 85
implementation program 


Complete development of energy conservation project
 
1 JUL 85
implementation program 


2.4 	 Begin application of implementation program on energy
 
1 AUG 85
conservation projects 


2.5. 	 Begin identification and evaluation of industrial
 
1 OCT 85
 energy conservation policy alternatives 


Complete identification of industrial energy
 
1 JUL 86
conservation policy alternatives 


2.6 	 Begin preparation of a set of recommendations for an
 
1 JUL 86
industrial energy conservation policy and plan 


Finalize and present a set of recommendations for an
 
15 DEC 86
industrial energy conservation policy and plan 




Figure 2.1 (reduced) 
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2.3 

2.4 

2.5 

I-----------------------

I------------------

I-I 

. .through 197... 

I-. .. ..--------- .............

2.6 



FIGURE 2.1 Task 2 Time Schedule 
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Task 3. 	Development of Industrial Energy Consumption Data Base for Industrial
 
Energy Conservation Policy and Plan
 

The objective of this task is to develop a detailed data base on
 
industrial energy use. The data base will provide the basis for evaluating
 

industrial energy conservatiui _oLicy alternatives (Subtask 2.5) that will
 
culminate in a set of recommendations for an industrial energy conservation
 
policy and plan (Subtask 2.6). The data will also be used in Project 2 The
 

National Energy Analysis.
 

Subtask 3.1 	 Define Preliminary Data Needs and Develop Industrial Survey
 
Procedure to Collect Data.
 

o 	ANL and OEP will work to define the data needs for both the
 

short term and long turm.
 

o 	Data needs will be based on providing the information
 

necessary for national energy planning (see Project No. 2).
 

o 	The data needs will be defined in terms of the information
 

that is to be collected from individual industrial
 
facilities in a routine survey process.
 

o 	The data needs and survey procedure will be reviewed and
 
revised as appropriate in Subtask 3.6.
 

Status: Ongoing. OEP/ANL have defined the data necessary
 
to develop an industrial energy use data base (see Subtask
 
1.2). The data base will also serve to target plant energy
 
consumption systems for industrial audit. Data will be
 
collected for different types of plant energy-consuming
 
equipment. The data will include annual consumption of
 
erergy by fuel type (e.g., fuel oil, electricity), useful
 
energy produced (e.g., steam, hot air), and units of
 
production. This data will assist in an estimation of
 
plant equipment energy efficiency and energy consumption
 
per unit of production. Other relevant data will also be
 
collected such as equipme.it operating hours and downtime as
 
this data has a bearing on energy efficiency.
 

Subtask 3.2 	 Review Industrial Data Collected by Egyptian Government
 
Organizations and Institutions.
 

o 	The industrial data currently collected by CAPMAS will be
 
reviewed to de*;ermine its utility to OEP needs.
 

Status: Ongoing. OEP has received some industrial data
 
from CAPMAS. The data has yet to be completely reviewed to
 
determine its utility to OEP industrial data base needs.
 

o 	The data available from the Ministry of Industry, Ministry
 
of Petroleum, Government Organization for Industrial
ization, and other groups will be reviewed for relevance.
 

http:equipme.it
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Status: Ongoing. A request for available data has been
 

Ministries and government organizations, but
made of the 

OEP has not indicated that they have received any informa

tion.
 

being collected
o 	An identification of data that is not now 


and that is necessary to meet OEP requirements will be
 

made.
 

Status: Completed subject to revision per Subtask 3.6.
 

Subtask 3.3 Develop Computerized 	Data Handling Procedures.
 

will be designed
o 	A computerized data processing procedure 

as it is available. The
to handle the survey data 


procedure will allow the information to be processed
 

quickly and efficiently as it comes in.
 

o 	CAPMAS will be consulted to determine the applicability of
 
the survey
its existing computer software to handling 


utilize whatever
information. Arrangements will be made to 


systems are appropriate.
 

o 	The procedures will be designed to be compatible with the
 

Network Energy Tracking System (see Project No. 2).
 

Status: No work done pending decision on OEP computer
 

equipment.
 

Subtask 3.4 Conduct Initial Survey for Industrial Data Base.
 

o 	The survey process described in Task 3 will be implemented.
 

o 	Survey information will be processed as received.
 

Status: Ongoing. The survey procedure has been
 

implemented; data collection forms have been developed.
 

OEP is currently collecting energy use data from public
 

sector plants.
 

Subtask 3.5 Publish Report on Industrial Energy Use.
 

o 	Using the survey results, a report will be published by OEP
 

giving a perspective on current industrial energy use. The
 

report may not be able to be comprehensive due to the
 

survey limitations. but it will provide a valuable insight
 

into the facilities that have been included. The report
 

will serve as a guide to identify and evaluate industrial
 

energy conservation policy alternatives (Subtask 2.5).
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Subtask 3.6 Review Data Base Needs and Survey Procedures.
 

o 	Data base needs will be reevaluated.
 

o 	Using the experience of the industrial survey, a modified
 

survey procedure will be developed if appropriate.
 

o 	Decisions will be made on whether changes should be made in
 

the survey procedures (e.g. using OEP staff, using CAPMAS
 

staff, using contractor assistance).
 

o 	Survey forms and schedules will be reevaluated and revised
 

if necessary.
 

o 	Necessary agreements will be signed between OEP and other
 

organizations to implement the survey on an ongoing basis.
 

Subtask 3.7 Conduct Second Series Survey of Industrial Facilities.
 

o 	The industrial survey procedure will be carried out on a
 

regular basis.
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Task 3 Resource Requirements
 

Time Schedule 


OEP Personnel:
 

Task Director 

2 Survey Engineers 

Computer Specialist 


ANL Personnel:
 

Task Director 

Survey Engineer 

Computer Specialist 


Contractor Personnel:
 

Survey Consultant 

4 Survey Enumerators (local Egyptian) 


12 months (excluding
 
.Subtask 3.9)
 

6 person-months
 
18 person-months
 
5 person-months
 

3 person-months
 
3 person-months
 
4 person-months
 

6 person-months
 
24 person-months
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TABLE 3.1 Task 3 Development of Industrial Energy Use Data Base for Industrial Energy
 

Conservation Policy and Plan
 

Subtask
 
Date Stat"
Milestone
No. 


3.1 	 Define preliminary industrial data needs and develop
 
JUN 84 	 compli
industrial survey procedure 


3.2 	 Begin review of industrial data collected by Egyptian
 
1 JUN
government orghanizations and institutions 1 NOV 84 


Finalize review of industrial data 
 1 MAY 86
 

3.3 	 Begin development of computerized data handling
 
1 SEP 85
procedures 

1 MAY 86
Finalize 	computerized data handling procedures 


3.4 	 Begin initial survey for industrial data base 15 JUN 84
 

1 MAY 36
Finalize 	initial survey 


3.5 	 Begin work on report on industrial energy use 1 JUL 86
 

Publish report on industrial energy use 1 DEC 86
 

3.6 Begin review of data base needs and survey procedures 	 1 MAY 86
 

Finalize 	review of data needs and procedures and
 
I OCT 86
make appropriate adjustments 


industrial facilities 1 OCT 86
3.7 	 Begin second series survey of 

1 DEC 87
Finalize 	second series survey 




Figure 3.1 (reduced) 

Sub-
task 

3.1 

FEB MAR APR MAY JUN 

------------------....-

1984 

JUL AUG SEP OCT NOV DEC JAN FEB MAR AYR KAY 

-

195 

JUN JUL AUG SEP OCT NOV DEC JAN FEB 

1986 

MAR R KY 

3.! 

3.3 

3.4 ---------------------------------------------------------------------------------------------- I 

APR MAY JUN 

1986 

JUL 

(conctd) 

AUG SEP OCT NOV DEC JAN FEB MAR APR MAY 

M97 

JUN JUL ALUG SEP OCT NOV DEC 

3.5 -- -------------------- I 

3.6 

3.7 

-- ------------ I 

--- ---------- ~------------ ----- -------------- ------------- I 



FIGURE 3.1 Task 3 Time Schedule 
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Task 4. Development of Industrial Energy Use Training Progam
 

The purpose of this task is to develop and conduct a series of training program!
 
aimed at several groups: OEP staff, industrial plant operators, and industrial plan
 
training program is designed to include formal lecture sessions, field practice, on-the
courses and symposia, and attendance at training courses in the U.S.
 

Subtask 4.1 	 Develop and Conduct First In-County Workshop fur Plant
 
Managers.
 

o 	A follow-up course for energy managers who attended the
 
initial training session in October 1983 will be designed.
 

o 	The results of the October course will be evaluated and a
 
decision made on the thrust of the follow-up course.
 

o 	A curriculum for the follow-up course will be prepared.
 

o 	Appropriate lecturers from the U.S. will be contracted to
 
participate in the course.
 

o 	The course will focus on practical applications of energy
 
conservation principles and may involve some field work in
 
energy auditing procedures.
 

Status: Completed. See May--June 1984
 
Progress Report - Report on Plant Energy Manager Workshop.
 

Subtask 4.2 	Assemble Information on Existing U.S. Industrial Energy
 

Courses.
 

o 	A compilation will be made of available training programs
 
in the U.S. on industrial energy use.
 

o 	Short courses, on-the-jcb training opportunities,
 
university courses, and others will be considered.
 

o 	The information will be assembled in a form that can be
 
updated regularly to keep OEP aware of available
 
opportunities.
 

Status: Ongoing. Some preliminary information has been
 
collected on industrial energy conservation course
 
conducted in the U.S.
 

Subtask 4.3 	Develop and Conduct First In-County Classroom/Training
 
Program on Industrial Audits
 

o 	A classroom training program on th-e conduct of industrial
 

audits will be developed.
 

o 	The emphasis of classroom training will be on data
 
gathering during the preaudit evaluation and use of
 
measurement insrumentation in the field.
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A. field audit training program will be developed in
 

conjunction with the classroom training.
 
o 


o 	Field training will continue with the trainees being used
 

to assist audit contractors.
 

o 	The training course will be primarily designed for OEP
 

staff but may be expanded to include other groups such as
 

plant energy managers.
 

Su' ask 4.4 	 Develop Comprehensive Program on Industrial Energy
 

Conservation
 

o 	A training strategy and plan will be prepared for OEP.
 

o 	The program will identify appropriate training activities
 

for OEP staff, industrial plant operators, and industrial
 

plant management in energy conservation.
 

o 	The plant energy rnanager workshops (Subtasks 4.1, 4.10,
 

4.11, and 4.12) and the audit training (Subtasks 4.3 and
 

4.9) will be part of the comprehensive program.
 

o 	Three types of training activity will be considered; U.S.
 

based, U.S. training activity transferred to Egypt, and
 

Egypt based activity.
 

o 	The plan will describe how the training should be
 

approached, who should conduct the training, who should
 

attend training sessions, how frequently training courses
 

should br offered, and the role of cut-of-country training
 

activities.
 

o 	The program will include needs for English language as well
 

as technical training.
 

Subtask 4.5 	 Develop Schedule for Training Program Activities.
 

The schedule for OEP staff training will be developed.
o 

This must be done in consideration of their daily work
 

responsibilities.
 

o 	The schedule for training programs for industrial plant
 

operators and management will be developed.
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Subtask 4.6 	 Develop Curriculum for In-County Training Program
 
Efforts.
 

o 	For those training courses that will be conducted in Egypt,
 

to develop the curriculum
a contractor will be selected 


material.
 

of material 	may be required for different
o 	Several sets 

courses.
 

Subtask 4.7 	 Conduct Initial Training 1-rogram Sessions.
 

o 	The first round of training activities using the new
 

material will be conducted.
 

" 	 It may be desirable to announce an "Industrial Energy Use 

Symposium" to attract participants. Courses could be 

offered as part of the symposium. 

Subtask 4.8 	 Evaluate Training Program Effort and Prepare Revised
 

Plan.
 

the first- training effort will be evaluated
o 	The results of 

for its effectiveness.
 

and plan will be
o 	Modifications to the training strategy 


made.
 

o 	Modifications to the curriculum material will be made.
 

Subtask 4.9 	 Develop and Conduct Second In-County Classroom/Field
 

Training Program on Industrial Audit.
 

o 	The first training program will be evaluated and a second
 

training program will be developed based on the first pro

gram evaluation.
 

Subtask 4.10 	Develop and Conduct Second Workshop for Energy
 

Managers.
 

o 	The performance of the first workshop will be evaluated and
 

a course outline will be developed for the second workshop
 

to be held in Egypt.
 

Subtask 4.11 	 Develop and Conduct a Third Workshop for Energy
 

Managers.
 

second workshop will be evaluated
o 	The performance of the 


and a course outline will be developed for the third
 

workshop to be held in Egypt.
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Subtask 4.12 	 Develop and Conduct Fourth Workshop for Energy
 

Managers.
 

o The performance of the third workshop will be evaluated and
 

a course outline will be developed for the fourth workshop
 

to be held in Egypt.
 

CAk
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Task 4 Resource Requirements 

Time Schedule 13 months 

OEP Staff (does not include staff to be 

Training Director 
Training Logistical Support Staff 

trained) 

8 person-muonths 
8 person-months 

ANL Staff 

Task Monitor 3 person-months 

Contractor Staff 

For plan development 
For curriculum development 

For training sessions 

3 person-months 
6 person-months 
4 person-months 



TABLE 4.1 


Subtask 


No. 


4.1 


4.2 


4.3. 


4.4 


4.5 


4.6 


4.7 


4.8 


4.9 


4.10 


4.11 


4.12 


Development of Industrial Energy Use 
Training Program
 

Milestone
 

country workshop for plant
Develop and conduct first in 


Begin assembly of information on existing U.S.
 

industrial energy conservation courses 


Finalize information on 
U.S. energy conservation courses 


Begin conduct of first in-country classroom/field
 

training program on industrial audits 


Conclude classroom/field training program on
 

industrial audit
 

Begin development of a comprehensive training program
 

plan on industrial energy conservation 


Finalize training program plan 


training program schedule
Begin development of 


Finalize schedule 


Begin development of curriculum for in-country training
 

program activities 

curriculum


Finalize 


training program sessions
Begin initial 


sessions
Conclude 


Begin training program effort 


Conclude training program and revised program 
plan 


Begin second in-country classroom/field 
training
 

program on industrial audits 


Conclude training program 


plant

Develop second in-country workshop 

for 


energy managers 

plant energy managers
workshop for
Conduct second 


plant energy

Develop third in-country workshop 

for 


managers 

for plant energy managersworkshopConduct third 

plant energy

Develop fourth in-country workshop for 


managers 

plant energy managers
fourth workshop for
Conduct 


Date Status
 

HAY 84 completed
 

1 NOV 83
 

1 JUL 85
 

NOV 84 

I JUN 85
 

1 NOV 85
 

I NOV 85
 

I MAR 86
 

I MAR 86
 

I DEB 87
 

I MAY 87
 

I MAY 87
 

I AUG 87
 

I FEB 86
 

I DEC 86
 

I JUL 85
 

I DEC 85
 

A JUL 86
 
I DEC 86
 

I JUL 87
 

I DEC 87
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TABLE 4.1 Task 4 Development of Industrial Energy Use Training 
Program
 



Figure 4.1 (reduced) 
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FIGURE 4.1 Task 4 Time Schedule 
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The project development task is scheduled to recommend a prioritized
 

list of conservation measures to be impler'iieted 13 months from project
 

start. An industrial energy conservation policy statement and program plan is
 

scheduled for 16 months from project start.
 

The first version of the industrial data base is scheduled for comple

tion 10 months from project start in time to be used to identify the second
 

round of industrial audits.
 

A training strategy and program plan is scheduled for completion four
 

monihs from project start. The earliest training course is scheduled for five 

months from start with the next set of courses in the period 9-11 months from 

start. 

Personnel
 

The project will require the following personnel:
 

OEP staff 96 person-months
 
ANL staff 30 person-months
 

Contractor staff 63 person-months
 

Startup Requirements
 

OEP will need to assign a senior staff member and at least 2-4
 

supportstaff to Task 1. As the energy audit program will be an ongoing
 

activitl, these people should be permanently assigned to this responsibility.
 

Task 2 will require extensive OEP staff involvement later than Task 1 
and need not be assigned immediately. 

Task 3 will need coordination with CAPMAS for effective implementation.
 

Task 4 has a need for an OEP staff member to be responsible for coordi

nating all training functions.
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1.0 ATTENDENCE
 

The workshop was attended by 41 trainees. Of this total 30 are

plant energy managers for public sector Egyptian industrial companies.The

remaining trainees are staff members of OEP. 
The plant energy manager

traineas represented the top students with good English language capability

from a group of 100 trainees that participated in an energy conservation
 
course conducted by OEP in November,1983. The trainees represented

public sector plant operations throughout Egypt including Cairo,Alexandria
 
and Aswan. 
The trainees were provided with hotel accomodations and

meals at the Baron HoCel. 
A roster of the trainees and their organization

affiliation is contained in Appendix A-I.
 

2.0 
COURSE MATERIAL AND REGISTRATION
 

A significant amount of course material 
(see Appendix A-2) was shipped
 
to 
Cairo prior to the course. This material was distributed to the
 
trainees in a very efficient manner by the OEP staff. 
The OEP staff also
 
did an excellent job in registering the' trair.ees and managing their hotel
 
accomidations
 

3.0 WORKSHOP SCHEDULE
 

The workshop proceeded according to schedule with some minor alterations

that served to enhance the overall success of the entire training session.
 
Also hotel accomodations for the instructors were changed from the Ramses
 
Hilton to the Baron when it was realized the distance between the two
 
hotels would introduce a time-consuming element due to travel. 
The change

in accomodations proved to be beneficial to both instructors and trainees
 
as several of the instructors reported that they were able to spend some

evening sessions with the trainees providing additional instruction in the
 
course material as well as providing some assistance in plant-related

problems posed by the trainees. A copy of the original course schedule is
 
in the Appendix (see Appendix A-3)
 

3.1 Session 1-3 : Opening Remarks
 

The opening remarks were given by Deputy Prtme Riniste' Ahfied Hilal

in Arabic with some closing comments in English to the effect that
 
the trainees should stick close to the energy conservation experts

from the U.S day and night and learn as much as they can. Dr. Abdallah
 
then addressed the class in Arabic. 
The opening session was also
 
attended by the senior committee of OEP
 



3.2 Session 4-7 : Instructor W. Stebbins
 
Sessions 4.0 and 5.0 proceeded per schedule. 
The panel discussion
was attended by W.Stebbins, Dr. Adel Nasser and Dr. Ali Kamel. Some
of the questions discussed during the panel discussion are presented
in Appendix A-4 along with an 
 outline for session 4-7. 
 Session 7.0
was bbgun earlier at 5 p.m on May 19th. An Exam was given on May 20th
and reviewed by Mr. Stebbins after the test papers were collected.
 

3.3 Session 8-11 : Instructor D. Dyer
 
The exams 8.2 (CombustionEfficiency), 9.2 
(8oiler/Steam System
Efficiency) and 10.2 (Waste Heat Recovery) were combined in one
 exam that was given the afternoon of May 24th. 
At the conclusion
 

of the exam, a review was given by Dr. Dyer
 
The boiler ccmbustion analysis demonstration proceeded on 
schedule
on May 24th. 
 Fortunately we were able to make arrangements with
the hotel management and Chief Engineer to use the hotel boilers
for the demonstration. 
The hotel boilers met Dr. Dyer's requirements.
The class was divided into four groups of approximately 10 trainees.
Dr. Dyer prepared a set of example problems (see Appendix A-4) that
the class worked on while the different groups participated in the
boiler combustion analysis demonstration. Dr. Dyer reviewed the example
problems with the class at the conculsion of the boiler demonstfation.


Dr. Dyer brought his own portable (solid -state) combustion analysis
instrumentation for the demonstration. 
Using the hotel boilers for
the demonstration saved considerable time and effort that would have
been expended in transporting the students to another location.
 
In addition to the other course material (Appendix A-2), Dr.Dyer
distributed and discussed a boiler facility data collection form
(see Appendix A-5). 
 This data collect-ion form illustrates the type
of data that should be collected during an energy conservation audit of
 

a boiler steam system .
 
3.4 Session 12 : Instructor Dr. Ali Kamel
 

Dr. Ali Kamel kindly consented to provide instruction on the need
for and problems associated with a plant preventative maintenance
 program. The session conducted by Dr. Kamel in Arabic linked the need
for proper scheduling of equipment maintenance to good energy conservation.
 
3.5 Session 13 : Instructor R. Larson
 

The exams for sessions 13.0 (Process Design forEnergy Conservation)
and 14.0 
(Practical Project Economic Evaluation) were combined and
given on May 28. 
 At the conclusion of the exam, a review of the
solutions to the exam problems was given by Mr. Larson. 
Mr. Larson also
 



decided to reverse the order of presentation of the sessions
 
since Session 13.0 (Process Design) contained some economic
 
treatment that would be discussed in Session 14.0
 

Since the AICHE course notes for Session 14.0 were not in
 
print at the time of the workshop , a text book was used. The
 
text book "Plant Design and Economics for Chemical Engineers"
 
(used by Mr. Larson in previous courses in th U.S) was not
 
referred to in its entirety but ideas or data from select chapters
 
were used (see Appendix A-6). Also in addition to the text material,
 
Mr. Larson developed a series of case study engineering economic
 
problems with solutions that were distributed to the trainees(see
 
Appendix A-7 and A-B)
 

3.6 Session 15 and 16 : Instructor E. Dockstader and C. Mitchell
 

Sessions 15 and 16 proceeded on schedule with the class being
 
split into two groups of approximnately 20 students. The course
 
sessions were modified from the original AICHE courses since the
 
AICHE course is geared to chemical engineers in the U.S with a number
 
of years of industrial experience. An outline of Sessions 15 and 16 are
 
in Appendix A-9 and A-10. Instructors Dockstader and Mitchell also
 
prepared a conversion table that would allow cross-conversion from
 
U.S (customary) units and S.I (6etric) units (see Appendix A-il)
 

4.0 SURVEY OF TRAINEE COMMENTS
 

At the close of each course session the trainees were handed a
 
survey form and asked to grade the performance of the instructor and
 
course session and indicate the applicability of the course material
 
to their work .
 

4.1 Response to Multiple Choice Questions
 

Nine multiple choice survey questions were presented. The
 
trainee was asked to select a statement that was in closest agreement

with his or her opinion. The number of specifi: responses to each
 
multiple choice question ffor each instructor is presented in
 
Appendix B. For questions 1 through 8 the trainee response is expressed
 
as a percentage of the total number of trainees completing the survey.
 
For question 9 the total number of trainee responses is stated since
 
the trainee may select more than one response. In all cases the
 
trainee response data is presented immediately after the multiple choice
 
statement on a copy of the actual survey questionnaire (ie, Appendix B)
 

4.2 Written Comments
 

In item 10 of the survey the trainees were asked to provide any

additional comments on the session not covered by the multiple choice
 
questions. The trainees were invited to give heir written comments
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in 	Arabic or English. 
Below is a summary of the comments that
 
were #iven in English and applicable to most course sessions
 
or the entire workshop
 

G Many of the written comments followed the response to
 
multiple choice questions
 

o Some trainees indicated they did not have sufficient time
 
to 	discuss their particular plant problems
 

" 
A number of trainees indicated a desire to have the exam
 
in 	the morning
 

o A few trainees indicated it would be desirable to have
 
access to a technical dictionary during the sessions to
 
look up technical teris used in the workbooks and other
 
session printed material
 

" 
Some trainees indicated some confusion regarding the use
 
of 	different units - metric, engineering and SIU .
 

" 
One trainee commented that the first instructor Mr. Stebbins
 
was easier to understand Phe second day indicating a gain

in familiarity with understanding spoken English 
.
 

o 	 Many trainees desired to have access to the session material 
at 	their plant
 

o 	 Some trainees indicated the course spent too much time on 
fundamentals and should have devoted more time to problem

solving. Other t.rainees believed the reverse was true
 

A number of trainees felt that too little time was devoted
 
to Project Design for Energy Conservation (session 13) a. the
 expense of Practical Project Economic Evaltiation ,session 14).
 

Some trainees felt that not enough textbook material on
 
economic analysis (session 14) was discussed .
 

o 	 One trainee'felt that the economic analysis (session 14) should

be conducted by an Egyptian specialist because U.S financial
 
considerations and constraints are different from those in
 
Egypt.
 

* A number of trainees indicated that the economic terwuinology

( session 14) 
was difficult to understand andaglossary of
 
terms and definitions in bothEnglish and Arabic would have
 
been helpful
 

/
 



5.0 WORKSHOP TEST RESULTS
 

Copies of the tests given by the fi e workshop instructors are

contained in Appendix C. A ccuipilation of test results is presented in

Table 5-1. OEP determined that a score of 50% 
or better would be considered
 
a passing grade. Examination of Table 5-1 indicates that the average or
 mean score for all examinaions given was 62.1% 
and 92.7% of the class
 
or 38 trainees out of 
a class of 41 achieved a passing score of 50% or

better. Table 5-1 also indicates that 24% of the class or 
10 trainees had'.
 
an average workshop test score between 70 and 80%. 
 The highest workshop
 
average test score was 76.4%.
 

Examination of Table 5-1 indicates that the spread of 
test score
results varies among instructors. All the trainees passed the exams given

by Dyer and Larson but only 24% of the students passed the exam given by

Mr. Dockstader. 
Except for Mr. Larson's exam, none of the trainees scored
 
90% or more on an exam and none scored 80% or better in Dockstader's exam.
 

6.0 
 INSTRUCTOR COMmENTS AND RECOMMENDATIONS
 

At the close of their workshop session the instructors were asked
 
to provide comments and recommendations for future revisions regarding

the sessions they taught and provi.de recommendations for new course sessions.
 
The instructors comments and recommendations are summarized below
 

6.1 Instructor Wayne Stebbins
 

Mr Stebbins felt that session 4.0 and 5.0 were too short and

that half a day should be spent on each topic. Also,the trainees
 
should have the course material for review well in advance of the
 
course session. Mr. Stebbins felt there was strong 
trainee involvement
 
in session 7 but that the trainees were not at all familiar with the
 
concepts apparently due to lack 
of exposure to meters and monitoring

systems in their plants. 
Trainees also indicated to Mr. Stebbins that

their respoInsib~lities involved other areas beside energy management.

Mr. Stebbins also felt- that the panel discussion (session 6.0) 
was riot
 
too successful and that the time shoul- have been better spent expanding

the time spent on sessions 4.0 and 5.0. Mr. Stebbins felt that session
 
7 should last an entire day with an 
exam being given the following

morning thereby allowing the trainees the evening for study. 
 Also the
 
stuuents should provide examples of current plant metering illustrated
 
by photographs or drawing for class disscussion
 

Mr. Stebbins recommended the following topics (which ae currently

teaches) for future course sessions :
 
o Analyzing Energy Management Performance
 

o Forecasting Energy Consumption and Resulting Dollar Variances. 

" 
The Role of the Plant Energy Coordination. An Integrated Approach
 
to Plant Engineering, and
 

o Evaluation of an Energy Management Project as seen through a 
Reusable Insulation Example 

5-C
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TABLE 5-1 COMPILATION OF WORKSHOP TEST SCORES
 

INSTRUCTOR TEST SUBJECT AVERAGE 

SCORE % 

> 50 

PERCENT OF CLASS ACHIEVING SCORE 

a % % % 

> 60 > 70 >80 

% 

>S80 

W. Stebbins Plant Energy Management 
Energy Monitoring and 
Reporting 53.8 61 34 10 5 

D. Dyer Combustion;Boiler 
Steam System;Waste 
Heat Recovery 65.6 100 61 37 10 

R. Larson Project Economics ; 
Design for Energy
Conservation 84.9 100 99 93 76 24 

K. Dockstader Compressor Technology 41.7 24. 10 7 

C. Mitchell Pump Technology 64.9 80 63 44 20 

Total Workshop Average 62.1 93 59 24 

a 
A score of 50% or more is required to pass the course 



6.2 Instructor David Dyer
 

Dr. Dyer indicated that he would reduce the time spent in
 
session 8.0 on the theoretical explanation of combustion and spend
 
more time with practical demonstration using instruments and a
 
simple demonstration burner that could be shipped from the U.S
 
ahead of time. The b-iler program (session 9.0) should be expanded
 
to cover boiler burners and controls and the waste heat recovery

session should be expanded by a couple of hours to include a limited.
 
design philosophy descussion .
 

In terms of future courses, Dr. Dyer believes the trainees
 
are badly in need of hands on " boiler expertise". He recommends
 
that the five best people be chosen to audit one or two industrial
 
plants
 

6.3 Instructor Robert Larson
 

In his course Practical Proejct Economic Evaluation (session 14.0),
 
Mr. Larson discussed the following four Lopics
 

1) Capital Estimating
 

2) Estimation of Project Expense
 

3) Return on Investment (ROI)
 

4) Internal Rate of Return (IR); and Investment Equivalents
 

It is Mr. Larson's conclusion that the above subjects were too advanced
 
for most of the trainees. Mr. Larson indicates that most of the
 
class tried hard to absorb the subject material but he was never
 
able to proceed to an area of significant understanding. Mr. Larson
 
concludes that "if this subject is to be assimilated to a serious
 
level of skill, much more time must be allotted" .
 

In his session "Process Design for Energy Conservation"(session 13.0)
 
Mr. Larson covered the following topics :
 

1) Thermodynamics and Overall Plant Energy Balance
 

2) Energy Conservation in Existing Plants
 

3) Heat Exchanger Design
 

Mr. Larson felt that the broad background of the trainees made it
 
difficult to get across material prepared specifically for chemical
 
engineers. Mr. Larson felt the trainees tried hard but the broad
 
range of background and experience hampered real prorgress.
 

For both- his courses, Mr. Larson believes that the trainees
 
should be gt.. ,ed in class room situations based on similar background

and experience. Having a hornogenious group of trainees, the courses
 
could be better designed or placed to meet their requirements and
 
capability
 

T



6.4 Instructors K. Dockstader and C. Mitchell
 

Messers Dockstader and Mitchell felt it was a good idea 
to
 
split the class into two groups as they did in order to deal 
mor
effectively with the class. 
They recommiended that future courses be
 
developed after the instructors have an opportunity to visit some

Egyptian planit operations. They suggested that future sessions should 
be conducted in part In Arabic possibly using audio 
 tapes
 

7.0 INSTRUCTOR BUDGET 

In this section ai estimate has been developed for the inistructor 
expenses incurred for the workshop. The estimate is preliminary and does 
not include air travel, a $30/day per diem and incidental instructor expenses
such as taxi travel and the like; nor does it include the cost of workbooks;
textbooks and other course related printed matter shipped to Cairo. A complete
budget accounting of the workshop will be developed and submitted according
to the approved program procedure. The intent of 
this section is to target

instructor 
 costs only as a guide for estimating an instructor budget for
 
future workshops.
 

A breakdown of instructor workshop effort level and associated costs
 
is displayed In Table 7-I. 
 The support effort level (see footniote a ofTable 7-1) i- approximately twice that of tile effort expended ins the classroom. 
Nearly all the instructors received a day of orientation prior to their 
first day of instruction: This allowed the inctructors to adjust to the change intime and environment, obtain a briefing and get their material in order prior to 
the first classroomm session. A total of 45 inlstructor effort days was 
expended by the 5 instructors for the 13 day workshop session. The instructor 
hotel expenses are described further in Table 7-2. 

It is estimated that the air travel expenses for each instructor would beapproximately $1000. allotment ofAn $30/day per diem was provided to cover 
meals during the instructor actual travel and hotel stay. Based on 34

instructor-days of travel and course-related lodging in Egypt, tUe total 
per diemm is $ 1,020. Therefore the estimated travel and per diem cost for
all five instructors is $6,020. Adding this amount to tile total instructor 
expense of $13,093 in Table 7-1 results in an estimated total instructor
 
expense of approximately $19,100 
that should result in approximately $20,000
inclusive of incidental instructor expense and variation in air travel 
expense. Using this figure, the approximate instructor cost of the 
13 day

workshop is approximately $1540 per session day. 
 However based on the class
 
of 41 trainees this results in an approximate cost of $ 38 per trainee per

session day or approximately $ 495 expended per trainee for the 13 day workshop.
 

8.0 GENFRAPL RECOMMENDATIONS FOR FUTURE WORKSHOPS
 

The past workshop was a good first step that served to expose the trainees
 
to important topics related to energy conservation. However, the varied

professional background and experience levels of the class posed some 
barriers
 
to effective instruction especially for the more experienced engineers
 



TABLE 7-1 PLANT ENERGY MANAGER WORKSHOP INSTRUCTOR EXPENSES
 

Effort Days At $ 250 YDay Total Hotel Totalb.
 

Classroom 
 a Fee 
nstructor Session Support Total ($) ($) ($)
 

ayne Stebbins 2 5 
 7 1750 307 2057
 

iavid Dyer 4 8 
 12 3000 461 3461
 

.J. Larson 21 51 
 8 2000 307 2307
 

Dockstader 3 
 6 9 2250 384 2634
 

Mitchell 3 6 
 9 2250 384 2634
 

TOTAL 
 141 301 45 11250 1843 13093
 

a 
Support effort-days include orientation day in zountry,travel days and course
 
preparation days
 

b The total is approximate and does not include air travel, $30/day per diem
 

and incidental expenses such as taxis and the like nor does it include the .
 
cost of workbooks, textbooks and other course-related printed matter.
 



PLANT ENERGY MANAGER WORKSHOP
 

TABLE 7-2 Instructor Hotel Registration and Payment Schedule at Baron Metropole Hotel
 

Authorized Number Total Hotel
Arrival Orientation Session Dates 
 Hotel Payment Days
Instructor Date Payment
Date (inclusive) Dates (inclusive) Hotel Egyptian2
 

Pounds U.S $2 
Wayne Stebbins May 17 May 18 May 19 - 20 May 17 - 20 4 252 307
 

David Dyer May 19 May 20 
 May 21 - 24 May 19 - 24 6 
 378 461
 

R.J. Larson May 25 May 26 (1 day) May 26 - 28 May 25 - 28 
 4 252 307
 

E. Dockstader May 27 May 28 May 29  31 May 27 - 31 
 5 315 384
 

C. Mitchell May 27 May 29 May 29 - 31 
 May 27 - 31 
 5 315 384
 

Total 

24 1512 1843
 

Instructor Notice: 
 Please do not charge any meals, beverages, telephone

calls etc. to your hotel. Argonne has onlj sufficient funds to pay for
 
your hotel lodging. 
Pay your hotel bill the morning of your departure

converting U.S $ to Egyptian Pounds at the official exchange rate with
 
a conversion receipt required by the hotel
 

I Quoted rate at approximately 63 Egyptian Pounds 
(L.E)/ night.
 

2 Based oa an 
exchange rate of .82 $/Egyptian Pound
 

(()
 



For most sessions, the pace of instructors had to be slowed down to accomodate
those trainees with a lessor technical background or experience level (more
than one senior engineer trainee expressed his frustration at this situation
It is therefore recommended that future workshop classes be constructed of
trainees of similar professional background and experience level
 
Some of the course sessions were too brief and did not provide adequate
time for the trainee to digest and then discuss the topic information presented
in class. It is recommended that for future course sessions that at least I
a full day be devoted to each major topic with a review the following morning
followed by an exam. This schedule allows the trainee to study the material
the evening before the exam. 
The review session before the exam would allow
the trainees to discuss problems encountered during individual study.
 
Session material (ie, workbooks, textbooks) should be available to the
students at least two weeks prior to the session with a studyguide. 
The
study guide should be constructed to acquaint the trainee wit), the maLerial
that will be covered during the session, highlighting important topics 
.
The session printed matter should include a list of definitions of important
terms possibly in both Arabic and English. 
Also atable showing the crossconversion between English and Metric (SI.) units should be provided.
 
It is recommended that prior to the technical course sessions, a session
be given on problem solving using a calculator. This session would serve
more than one purpose. 
First, the session should be given in English to allow
the trainees to be accustomed to having lqctures in English. 
Although all the
-trainees in the May workshop had English language capability, many had not
been in a concentrated English speaking environment for some time 
. Second,
the session would serve to acquaint the trainees with numerical prohlem solving,
maintaining the units integrity of the solution. 
In all engineering problem
solving, carrying out the problem with full unit display (dimensional analysis)
is a very useful habit that serves to double check the answer 
(if the answer
has the wrong units a mistake in the calculation has been made). 
 Use of
dimensional analysis is also necessary when converting from one set of units
 

to another, for example :
 

9(density)= 10 lbm /ft'
 

= 10 1Um/W x 4.54 im/l)m x fV'/(.305)'m' x lkg/10009i 
1.62 kg/m'
 

For advanced, senior plant energy manager trainees the workshop might
be built around actual pl;int problems that the trainees would brin' 
. class.These problems would have 
to be well thought out with estimates o.: 6ata where
recorded data is 
not available. 
 OEP could review the problems ani turn them
into case studies. 
 Once the case studies have been assimilated, a workshop

session could be designed around them 
.
 

The above are ohly some general recommendations that were developed
after a cursory reflection of the experience of the May workshop. 
Other
solid recommendations will develop through OEP after further discussion of
the experience with plant energy managers and OEP staff that attended the
 
workshop.
 

/, 
 < 



Appendix A-i
 

ROSTER OF TRAINEES
 

NAME 
 ORGANIZATION
 

1- Ismail Ahmed Abdel Hakim 
 Middle Egypt for Spinning & Weaving
 

2- Abdel Azim Mohamed El Abbasi 
 Societe Financial &Industrial/Super
 

Phosphate
 

3- Yousri Abdel Aziz El Khayat 
 Abu Kir Fertilizers Company
 

4- Sabet Noman El Fooly 
 National Spinning & Weaving Compan,
 

5- Mohamed Hafez Swidan 
 Damietta Spinning & Weaving
 

6- Galal Abdel Maksoud El Shazly 
 El Nasr Co., for Coke & Chemicals
 

7- Yousri Fatouh Hassan 
 Misr Enginieering & Tools
 

8- Mohamed Adel Moussan Diab 
 Delta Industrial Company ( IDEAL)
 

9- Mostafa Taha El Gazar Egyptian General Railway Company
 

10- Safwat Saleh Marzouk 
 Cairo for cloths (Tricona)
 

11- Yehia Mohamed Salah El Din 
 Kafr el Dawar Chemicals Company
 

12- Nassef Mohamed Abdel Gawad 
 Spring & Transport Company
 

13- Ahmed Hassan Ali Habliza 
 Kafr El Dawar for Fine Spinning Company
 

14- Mahmoud Khairy Mahmoud Egyptian Starch Company
 

15- All Osman Gado Misr-Helwan for Spinning & Weaving
 

16- Ibtesam Mohamed Ahmed El Ziat 
 Egyptian Food Company (Biscu Misr)
 

17- Aisha Zakaria Mohamed 
 Cairo Clothing Company
 

18- Rafat Reed Morkos Egyptian Navy , Main Workshop
 

19- Mohamed Abdel Latif Hamid 
 Helwan Foundries
 

20- Abdel Mala-k Mesiha Gerguis Misr Oil & Soap Company
 

21- Mohamed Khaled El Bery 
 Delta Spinning & Weaving
 

22- Noshi Shawky Said 
 Delta Spinning & Weaving
 

23- Salah Eldin Mohamed Salem 
 National Metals Industrial Company
 

24- Sami Abdel Halim Hussein Tanta Oil & Soap Company
 

25- Zagloul Youssef Ali 
 Helwan Foundries
 

26- Said El Feky
 



N AME 


27- Mahmoud El Kady 


28- Karam Saleh Lawendy 


29- Ahmaed Mohamed El Shafy 


30- Fekry Abu Araf
 

31- Suzan Anis Mesiha 


32- Shawki Farid Ar.qf 

33- Shehata Abbas Nadim 

34- Hamid Ali Korkor 

35- Abdel Rehim Salah Eldin 


36- Saimir Eskandar 


37- Adel Mahmoud Ibrahim 


38- Sabry Ahned Hassanein
 

39- Ibrahim Mabmoud Hagazy 

40- Zeinab Ibrahim Zeed 

41- .14na Khodir 

ORGANIZATION
 

Kima for Chemicals - Aswan 

Kima for Chemicals - Aswan 

Behera Electricity Company 

Organization for Energy Planning(OEP)
 

, ,
 

, ,, ,
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PLANT ENERGY MANAGER WORKSHOP
 

COURSE MATERIAL
 

* 	 o Advisory on Rotor Dynamics - CAGI (55 copies) 

oo Thermo Electron Mechan. Vapor Recompression System 

* o Electrical Power Meas. Handbook - YEW (55 copies) 

* o Fundamentals of Flow Metering TDS 3031 - Rosemount 

o 	Sample pipe markers (150)
 

Appendix A-2
 

(21 copies)
 

(55 copies)
 

o 
Dranetz User's Guide for Series 808 Electric Power/Demand Analyzer (5 copies)
 

o 	Brady Signmark Division Catalog (4 copies)
 

o 	Rotary Positive Displacement Compressors - Louis Allis (50 copies)
 

o 	Gestra Condensate Manual (4 copies)
 

o 	Cardboard Steam Loss Calculator - Furmanite (:58 copies) 

o 	Leak Sealing Catalog - Furmanite (4 copies)
 

o 	Yewflow Vortex Flowmeter Bulletin (3 copies)
 

o 	Model YFCT Flow Computing Totalizer Bulletin (4 copies)
 

o Speed Measuring Instruments - Biddle (5 copies)
 

o 
Testing and Measuring Instruments for the Professional - AEMC (4 copies)
 

o 	Series 808 Electric Power/Demand Analyzer (4 copies)
 

o 	Power Factor Measurement - Power Faci-or Correction Catalog (4 copies)
 

o 	Energy Conservation Tech. Bulletins (55 copies - I sheet ea.)
 

o 	Reprint - Which Flexible Coupling - 71/72 Power Transmission & Bearing
 
Handbook (48 copies)
 

o 	Hydraulically Fitted Hubs, Mounting and Dismounting Procedures 
- Koppers
 
(48 copies)
 

o 	Hydraulically Fitted Hubs, Theory and Practice 
- Koppes (48 copies)
 

o 	Maintenance Management - Rev. Ed., Lawrence Mann, Jr. 
- 2 copies
 

1+
 

/ 



COURSE MATERIAL - continued
 

* o Analog Control Techniques and Tuning - Babcock & Wilcox (55 copies)
 

*-o 
Engineering and Product Applications Handbook, Bulletin K-20 (55 copies)
 

o Dwyer Control and Gages.Catalog ( 5 copies)
 

o Energy-Conserving Technologies for Industry, ANL/CNSV-TM-129 (2 copies)
 

* 0 Sulzer Centrifugal Compressor Catalog (43 copies)
 

* o Errata sheet for Course Sessions 4.0, 5.0 and 6.0 (65 copies)
 

o Nashua Thermal Transparencies TF-30 (I box/100)
 

o Faber Castell Overhead projection markers (2 doz. assorted colors)
 

* o Course Outlines (55 copies)
 

o Test for Course Sessions 4.0, 5.0 and 6.0 (55 copies)
 

** o Collection of bound notes for sessions 4.0, 5.0, 7.0 (55 copies) 

** o Textbook "Energy Conservation Program Guide for Industry-and Commerce (EPIC)" 

* o Westinghouse Watt/Hour Meter with 6" fan.blade and small 115V electric 
motor (1) 

0 Dresser Clark Bulletin #336, "Multistage Centrifugal Compressors" (45 copies)
 

* 0 Dresser Clark Bulletin #343, "Balance/Opposed Reciprocating Compressors"
 
(45 copies)
 

** o AiChe Handbooks - 55 copies each as follows: 

"compressors for Chemical Processes"
 
"Pump Technology"
 
"Process Design for Energy Conservation"
 

* o 
Textbook, "Plant Design and Economics for Chemical Engineer" (55 copies)
 

** o Workbook, "Steam Efficiency Improvement" by David Dyer (55 copies)
 

o 
Workbook, "Boiler Efficiency Improvement" by David Dyer (55 copies)
 

o - OEP library material
 
* o - Supplementary course material
 

o - Textbooks and workbooks
 

IS
 



ORGANIZATION FOR ENERGY PLANNING
 

PHASE II TRAINING COURSE
 

ON
 

INDUSTRIAL ENERGY CONSERVATION
 

Plant Energy Manager Workshop
 
May 19-31, 1984
 
Cairo, Egypt
 

M,,-.4ule II -Energy Conservation Program
 
and'Management
 

Prepared by
 

Energy and Environmental Systems Division
 
Argonne National Laboratory
 

r-~~~I ,V 4t 
I~~~ ~ c,j. S lI~A . 3 i' 



May 19-31, 1984
 
Cairo, Egypt
 

TIRE May 19 May 20
 

9:00- Mod. 
1 7.0 Energy Monitoring and
 
10:10 Energy Conservation Policy Review Reporting (EHR) System


1.0 Opening Remarks - (Egypt) Overview (W. Stebbins)

2.0 Overview of Workshop
 

(H. Monarch, Argonne)
 

10:25 Break Break 
10:25- 3.0 Program Perspective 
11:35 (Egypt) 

7.1 Setting up an EMR 
(W. Stebbins) 

!-1:35 
11:50 .reak Break 
11:50- Mod. 2 Energy Confiervation 7.1 continued 
1:00 Program & Management 

4.0 U.S. Perspective on Industrial 
Energy Conservation Program 

7.2 EMR Workshop-and-Discu.ssiou 
(W. Stebbins) 

(W. Stebbins) 
5.0 U.S. Perspective on Role of 

Indumtrial Plant Energy Mgr.. 
(W. Stebbina) 

1:00
3:00 Break Break 
3:00- 6.0 Panel Discussion on Industrial 7.2 continued 
4:30 Energy Conservation Program 

and Role of Plant Energy 
Manager 
Egypt (Abdallah to arrange) 
U.S. (W. Stebbi ) 
Moderator (H. Monarch, ANL) 

4:30
5:00 Break Break 
5:00- Open 7.3 Exam on EMR System 
6:30 



PLANT ENERGY MANAGER WORKSHOP
 
May 19-31, 1984
 
Cairo, Egypt
 

TIME 	 MAY 21 
 MAY 22
 
9:00- Hod.3 Technical Sessions 9.0 Boiler/Steam System Efficiency
 

10:10 8.0 Improving Combustion System (David Dyer)
 
Efficiency
 
(David Dyer)
 

10:10
10:25 Break Break
 
10:25- 8.0 continued 
 9.0 continued
 
11:35

11:35 

11:50 
 Break 

Break
 

11:50- 8.1 Combustion Efficiency 9.1 Boiler/Steam System Efficiency

1:00 	 Workshop Workshop 

(David Dyer) 
 (David Dyer)
 

1:00
3:00 
 Break 


Break
 
3:00- 8.1 continued 
 9.1 continued
 
4:30
 

4:30
5:00 	 Break 
 Break
 
5:00- 8.2 Exam on Combustion Efficiency 9.2 Exam on Boiler/Steam System

6:30 
 or Efficiency
 

Question and Answer Period* or
 
Question and Answer Period'
 

*Question and Answer Period will take place if field trip to boiler is not
 
possible on May 24 since Exams will then he given on 
that day.
 

is, 



MIay I9-2s1, 1984
 
Cairo, Egypt
 

TIME HAY 23 	 HAY 24
 

9:00- 10.0 Waste Heat Recovery 

10:10 (David Dyer) 


10:10-	 Break 

10:25
 
10:25- 10.0 continued... 

11:35-


Break 

11:50
 
11:50- 10.1 Waste Heat Recovery Workshop 

1:00 (David Dyer) 


1:00-	 Break 

3:00
 
3:00- 10.1 continued... 

4:30 


4:30-	 Break 

5:00
 
5:00- 10.2 Exam on Waste Heat 

6:30 Recovery Workshop 


or 

qussticn ind Aiswer Period*
 

11.0 Field Trip to Industrial
 
Boiler
 
(David Dyer)
 

or
 
II.A Review of Sessions 8 through 10
 

Break
 

11.0 	continued...
 
or
 

11.A continued
 

Break
 

11.0 	continued...
 
or
 

11.B Exam on Sesdions 8 through 10
 

Break
 

11.0 	continued...
 
or
 

11.B Exam on Sessions 8 through 10
 

Break
 

11.0 	continued...
 
or
 

11.C Review of Exam
 

*Question and Answer Period will take place if field trip to boiler is not
 

possible on Hay 24 since Exams will then be given on that day.
 

F~ 



Hay 19-31, 1984 
Cairo, Egypt 

TIME MAY 25 HAY 26 

9:00- Off 12.0 Setting Up and Running a 
10:10 Preventative Maintenance 

Program in Egypt. 
(!r. Ali Kamel) 

10:10- Break Break 
10:25 
10:25- Off 12.0 continued... 
11:35

11:3511:5
11:50 Break 

, 

Break 

11:50- Off 13.0 Process Design for 
1:00 Energy Conservation 

(R. J. Lars6n) 

1:00- Break Break 
3:00 
3:00- Off 13.0 continued... 
4:30 

4:30- Break Break 
5:00 

5:00- Off 13.0 continued... 
6:20 



PLANT ENERGY MANAGER WORKSHOP
 

Hay 19-31, 1984
 
Cairo, Egypt
 

TIME MAY 27 MAY 28 

9:00- 13.1 Process Design for Energy 14.0 Practical Project Economic 
10:10 Conservation Workshop Evaluation 

(R. J. Larson) (R. J. Larson) 

Break Break 
10:25 
10:25- 13.1 continued... 14.0 continued... 
11:35

11:50 Break Break 

11:50- 13.1 continued... 14.1 Practic,. Project Economic 

1:00 Evaluation Workshop 
(R. J. Larson) 

1:00- Break Break 
3:00 

3:00- 13.2 Exam on Process Design 14.1 continued... 
4:30 for Energy Conservation 

Workshop 

(R. J. Larson) 

4:30-
5:00 

Break Break 

5:00- 13.3 Review of Exam 14.2 Exam on Practical Project 

6:30 Economic Evaluation 
(R. J. Larson) 



PLANT ENERGY MANAGER WORKSHOP
 
Hay 19-31, 1984
 
Cairo, Egypt
 

TIME MAY 29 HAY 30 

9:00-

10:10 

GROUP A* 
15.0 Pump Technology 

(E. Dockstader) 
GROUP B 

16.0 Compressor Technology 

(C. Mitchell) 

GROUP A 
15.1 continued... 

GROUP B 
16.1 continued... 

Break 	 Break
 
10:25
 

GROUP A GROUP A
 
10:25- 15.0 continued... 15.2 Exam on Pump Technology
 
11:35- (E. Dockstader)
 

GROUP B 	 GROUP B
 
16.0 	continued 16.2 Exam on Compresoor Technology
 

(C. Mitchell)
 

11:3511:5 Break 
 Break
11:50
 

GROUP A GROUP B
 
11:50- 15.0 continued... 15.0 Pump Technology
 
1:00 	 (E. Dockstader)
 

GROUP B 	 GROUP A
 
16.0 	continued... 16.0 Compressor Technology
 

(C. Mitchell)
 

1:00- Break 	 Break
 
3:00
 

GROUP A GROUP B
 
3:00- 15.1 Pump Technology Workshop 15.0 continued...
 
4:30 	 (E. Dockstader)
 

GROUP B GROUP A
 
16.1 	Compressor Technology 16.0 continued...
 

Workshop
 

(C. Mitchell)
 

4:30- Break 	 Break 
5:00
 

GROUP A GROUP B
 
5:00- 15.1 continued 15.0 continued
 

6:30
 
GROUP B GROUP A
 

16.1 	continued 16.0 continued
 

*Class is evenly divided into two groups- A and B.
 



PLANT ENERGY HANAGER WORKSIOP
 
Hay 19-31, 1984
 
Cairo, Egypt
 

TIME MAY 31 

GROUP B
 
9:00- 15.1 Pump Technology Workshop
 

[0:10 (E. Dockatader) 

GROUP A 
16.1 Compressor Technology 

Workshop 
(C. Mitchell) 

10:10- Break 
10:25 

GROUP B 
10:25- 15.1 continued... 
11:35-

GROUP A 
16.1 continued... 

11:35
 
11:50 Break
 

GROUP B
 
11:50- 15.1 continued...
 
1:00
 

GROUP A
 
16.1 continued...
 

1:00
3:00 Break
 

GROUP B
 
3:00- 15.2:Exam on Pump Technology
 
4:30 (E. Dockstader)
 

GROUP A
 
16.2 Exam on Compressor Technology
 

(C. Mitchell)
 

4:30
5:00 Break
 
5:00- 17.0 CLosing Remarks
 
6:30 (Egypt)
 

(H. Monarch, ANL)
 

*Clasr is evenly divided into two groups - A and B. 



Page 1 of 2 

TOPICAL OUTLINES
 

I. SESSION 4.0
 

A. 
Current U.S. energy situation and 5-year outlook on energy prices.
 

B. 
Nine major guidelines in establishing and maintaining an effective
 
EM program.
 

C. 
Influence of the "First Law of Energy Management"
 

D. 
Four basic tasks "or a successful EM program
 

II. SESSION 5.0
 

A. 
Role of the plant energy coordinator and how to uelect the best
 
person for the job.
 

B. 	Energy awareness as a key ingredient of a successful program
 

C. 
Techniques to control and reduce energy consumption by proper use
 
of meters, energy rcandards, and erergy audits.
 

D. 
The 	detectiun and changeout of large, underloaded induction motors
 
usi.ng simple techniques and 
common test equipment.
 

E. 	Concept of a utility's teit program (UTP) based on 
the three
 
outlined goals.
 

F. 	Justifying a suitable level of manning, based on $M11 
spent per
 
year for energy.
 

SESSION 6.0 - Panel Discussion (see separate page)
 

III. SESSION 7.0
 

A. 
biscussion on the benefits from applying good monitoring and
 
reporting principles and guidelines.
 

B. 	Illustrations of how annual energy improvements can be achieved,

predicted, and plotted 
for 	quick understanding by upper management.
 

C. 	Development of energy standards 
for specific applications b% using

metering data which provides energy profiles of individual processes.
 

D. 	How to 
scrutinize the potential problems and costs associated with
meters and go on to 
produce suitable plans to deal. with these
 
problems.
 

/
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E. 	Instituting methods to score results of individual departments
 
using meter readings
 

F. 	Differentiating between the various types of flow meters available
 
and the best application for each type.
 

G. 	The difference between power (rate of doing work) and energy (the
 
quantity of work), with practical examples.
 

H. 	Development of $/HM BTU values for fuel and electricity, and $/KW-yr
 
and $/UP-yr.
 

I. 	Calculation o' refrigeration KW/ton values and comparison of plant

values with industry-wide accepted norms.
 

J. 	Evaluation of available equipment and sorting out the fact and
 
fiction of vendor claims.
 



--

Appendix A-5
 

FACILITY FORK
 

Date
 

Contact 

Phone (
 

Plant Name
 

.Address
 

Boiler Operater
 

Test Conducted by
 

Softener Make & Type

Hardness leaving softener 
 ppm

Feed water hardness 
 ppm Temp F TDS ppm

Boiler Water
 
TDS Sulfite 
 ppm Phosphate 
 _ ppm
Alkalinity ppm
 

Condensate
 
Return 
 c Tin F Tout F
 
pH - TDS - ppm
 
Total uninsulated area
 

Inlet line area 
 ft2
 
Outlet line area 2 "
 

_t
 

Receiver tank area 2
ft
 

Deaerator Make & Type
 
PraX/TraLqHotwell Pressure - psig Temp


Plume length ft 
F
 

Vent orfice diamater 
 in
 

Condensing Turbines Yes/No
 
Total capacity Ibm/hr Avg load
 

Uninsulated Fittings & Lines 
 Traps

Size (in) description, temp 
 Size (in/out) Type Tin 
 Tout
 

/ _ _ 

/ 

Line Pressure 
Current - psig Min Allowable psig Steam Flow 

- psig psig
 
psig 
 . psig
 

Required steam flow rate to keep lins hot at 
preseyre? __ Ibm/h.
Is there a regular trap maintenance program? Yes/No

Number uf traps found leaking? 




Boiler #1 Modulating/Manual 
 x Full load
Boiler #2 Modulatinq/Manual 
 X Full load
 
Boiler #3 odulat ing/Manual X 5%
Full load 

Boiler #4 Hodulatinqg/Manuat 
 X Full load
 

Efficiency/Load curve used to determine loading? Yesa/
 

AIR COMPRESSORS
 

Capacity of air in boiler room? 
 hp Air press leaving

compressor? 
- paigRequired pressure? 
 _ psig Do compressors cycle on/off,? Yes/No
Were leaks observed? Yes/No
 

GENERAL INFORMATION
 

Electricity Coat 
 - c/KWH
 

Total plant boiler fuel cost 
 S/year
 

FueLs available in area
 
Natural Gas 
 ___/MBTU

# 2 Fuel Oil 
 c/gal

6 4/5 Fuel Oil 
 c/gal

N 6 Fuel Oil 
 c/gal

Propane 
 c/gal

C¢'al 
 G/ton 
 BTU/lbm
 

ANNUAL CLEANING AND STORAGE
 

Waterside 

Fireside
Acid clean 
 Y/N 
 High prea 3et cloan YIN
Mechanical clean 
 YIN 
 Brushes 
 YIN
Wet storage 
 Storage
Water properly treated 
 Y/N 
 Oil surfaces 
 Y/N
Positive pressure 
 YI/ 
 Steam blanket 
 YIN
Dry storage 
 Dry
Inert gas 
 Y/N Dessicant 
 Y/N
Dessicant 
 YIN 
 Vented 
 Y/N
 

Length of storage weeks
 

ANNUAL INSPECTION AND REPAIR
 

Clean waterside 
 Y,'N 
 Clean fireside 
 Y/N
Repair refractory 
 Y/ Recondition relief valve YIN
 

SAFETY CHECKS
 

Check flame safeguard (shutoff fuel) Frequency
YIN 
 wks
Check low water cutoff (shutoff feed water) Y/N
Check relief valve (override press limit switch) YIN 
wks
 

Hydroat Lc pressure check wka
 
YIN 
 wks
 

BOILER LOG
 

Attach boiler log .or 
typical summnr/winter operation.
Note any observations on back of this sheet in "reoort ready" form.
 



INDIVIDUAL BOILER FORM
 

Plant Name
 

Boiler Number 
 Make 
 firetube/watertube
 

Boiler Pressure (psig)

Rated 
 .Operating 
 Required
 

Boiler Capacity (Ibm/hr / hp) 
 Rated
Required Avg 
 Max 
 Min
 

Controls Make & Type
 

Economizer/Air Preheater
 
Type Heatwheel/Heatptpe/Shell & tube/
 

Feed Water Pump Mtodulating/On-Off
 
Driven By Electric Motor/Turbine
 

Burner Make & Type 
 Atomizer Air/Steam.

Capability
 

Primary Fuel 

- Used ..Alternate Fuel 
 X Used
 

Heavy Oil System Yes/No

Oil temperature in tank? 
 F Oil heated year-round? Yes/No
Heaters in Tank/Line 
 Is tank insulated? Yes/No

Surface area of tanks? 
 __ ft 2 

Uninsulated area 2
of lines? 
-ft
 
Type of heater Steam/Electric/

Additives used in oil
 

Bottom Blow Down Measured Yes/No

Frequency _ seconds every 
 hours
 

Continuous Blow Down Yes/Neo ppm
TDS 

Heat Recovery 
 lash tank. eat exchanger

Tin _ F 
 Tou _ F
 

Soot Blow Air/Steam 
Frequency - seconds every hours
 

Ceiling Height 
 _ ft Comb air inlet height ft
 
Air Temp at Ceiling _ F
 

Total uninsulated area on Boiler Shell ft
2
 

Avg Temp _ F
 

Does boiler switch on and off? Yes/No
 

Does boiler pressure surge up and down? Yes/No
 

Does boiler fire side have S-laqqing/Sooting/Aah/
 

- U 



As Found Performance Parameters
 

Load x Notes 
C02 x 
02 x 
CO x 
Tstack F 
Tcomb air F 
Tfuel F 
Pressure paig 

List any burner defects noted : 

Adjusted Performance Parameters
 

Load 
 Notes
 
C0 2 x 
02
 
CO
 
Tatack F
 
Tcomb air F
 
Tfuel F
 
Pressure psig
 

Boiler Water
 
TDS Sulfite, ppm." Phosphate ppm

Alkalinity _.... ppm
 

SAFETY DEVICES
 

Gas Train
 
Low pressure cutout? Yes/No 
 set point psig

High pressure cutout? Yes/No 
 set point psig

# of automatic shutoff valves (071/2)
 
# of manuil shutoff valves (0/1/2)

Space between automatic valves.properly vented Yes/No


Comments
 
Pressure regulator valve properly venLed Yes/No
 

Oil Train
 
Low )ressure cutout? Yes/No 
 set point psig

High pressure cuoout? Yes/No 
 set point

# of automatic shutoff valves (0/1/2)
 
# of manual shutoff valves (0/1/2)
 

Water Side
 
# of low water cutoffs (0/j/2)

Low cutoffa in separate legs Yes/No
 
# of relief,valves (0/1/2)
 
Flame safeguard Ultraviolet/Flamerod/Thermocouple
 

OTHER
 

Write on the back of this page In "Report Ready" formit any other
 
deficiencies noted.
 



Appendix A-5
 

PLANT ENERGY MANAGER WORKShjOP 
MAY 19 - 31, 1984
 

EXAM4PLE PROBLEMS - SESSIONS 8,9 and 10
 

1. 
 No. 2 Fuel Oil with the composition given in Table A.3 of
Text , ;name A.10) 
Boiler Efficiency Improvement, is
burned completely with 100% excess air ini a boiler with 
a stack temperature of 4U0F. 
Fuel and air enter the boiler
at 80*F. Feedwater at 200*F enters the boiler at 30,000 lb/hrand steam leaves as saturated vapor at 150 psi( absolute pressure).
Radiation heat loss amounts to 3% of the available energy in the
fuel entering the boiler. 
The blowdown rate is 600 lb/hr of
saturated liquid at boiler pressure. 
Compute without using

efficiency tables :
 

a. 
% CO2 (dry basis) in stack gas (Note: obtain by balancing
 

combustion equation) 

b. %02 (dry basis) in stack gas 

c. % 1120 (wet basis) in stack gas' 
d. 
Heat transfer to the feedwater to produce steani, BTU/hr
 

Using the efficiency table B.2 
(page B.18) compute(or look up)
 

e. Combustion efficiency 
f. Boiler efficiency (neglect blowdown loss)
 

g. The fuel flow rate
 

2. 
 A boiler fired with sulfur, j2, operates with 4% 02 (no combustibles)in the stack gas. 
The fuel and air enter the boiler at 77 0 F andthe stack gas leaves at 457*F. The boiler uses 1000 lbm,/hr of fuel.
What is 
the mass flow rate of flue gas. Calculate the amount of
 
energy saved, BTU/hr, by dropping the stack temperature to 3570F 
through an economizer . ( assumle Cp of flue gas-.2 BTU 

T~m-(f
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It is possible to estimate the IRR of a project from ar estimate of 
the incremental capital required. The estimate of IIU(.is obtained from 
a chart (attached) relatiog capital aud IRR, developed below. It will 
become cvident that the roliability of the chart is eni rely dependent o.
 
the assumptions used to derive it. The chart (attached) may or way not
 
be applicable to a specific prublem. However, the derivation is simple
 
enough so that a new chart can be derived, using the principles describe.
 
to produce a new chart which is applicable to a specilic situation or
 
class of situations.
 

The assumptions used to derive the chart are given below in Table 1:
 

Table Y
 

Assumed Values for Input Items
 

Uniform Inflation Rate for Savings 87/yr
 

Capital Associated Expense 10 of new-fixed capital in
 
the first year of operation
 

Uniform Inflation Rate for Capital Associated Expense 67/yr
 

Depreciation Method 5 year useful life, with the ratrF in each
 
year being: 15%, 22, 21, 21%, 217.
 

Income Tax Late 
 48; 

Investment Tax Credit - 107 of new fixed capital in the start-up year 

Cash Flow Discount Rate 
 151
 

Period ef the Study Capital invested at time 0,
 
six years of operation .
 

On Stretm Time BOO0 hrs/yr
 

Symbols .H = 1,000,000; k = l,000
 



Using ConvenLonal Discounted Cash Flow teclini(qes, the Het 'Present
Value of a uuiLof Capital]nvestnent can be calculated, based on tkiese
assumptions, as 
shown In Table IJ, bl'ow:
 

Table 11 

Net Present Value of a unit of Capital ($1000)
 

Tiue' year 0 1 2 
 3 4 56
 

Capital $ -1000 0 
 0 0 0 
 0 0 

Capital Assocr. $ 0 - 52 - 55 - 58 - 62 - 66 - 70 
Expense (a.t.)
 

Tax Effect of 
 $ 0 72 106 101 101 10] 
 0
 
Depreciaticn
 

Investment Tax $ 
 0 100 0 0 
 0 0 0
 
Credit
 

Cash Flow . -1000 120 51 43 39 35 
 - 70 

Discounted Cash $ -10J 104 39 27 22 17 - 30 
Flow (i = 15) 

CumM. Disc. Cash $ IOU0 - 896 - 857 - 830 - 808 791 - 821 
Flow
 

Net Present, Value of a unit of capital = 
$821 / $1000 of capital
 

In similar fashion, the Net Present Value of a unit of Revenue (Savings)
can be calculated, using the same assumptions, as shown in Table Ill,
 
below:
 

Table 11]

Net Present Value of a Unit of Revenue (or Savings; unit is $1000)
 

Time year 
 0 1 2. 3 4 5 6
 

Cssh Flow (after $ 0 520 562 606 655 707 
 764
 
Taxes)
 

Discounted Cash 
 $ 0 452 425 399 375 351 330
 
Flow (i = 15%)
 

Cumm. Disc. Cash $ 0 4!2 377 1275 1650 2002 2332
 
Flow
 

NeL Present, Value of 
a unit of Revenue (Saving) = $2332 / $1C00 of Revenue 



A useful factor can be calculated from the Net Present Values calcu
lated above. The ratios of the Net Present Values gives the 'o called 

"Investment Equivalent of unit of Savings". thus: 

$2332 / $821 = $2.84 Capita] / $1 of Revenue (Saving) 

1: 15% (the assumption for discount rate, see Table 1) is the minimum
 

acceptable average earnings rate ("hurdle rate") for a company, then the
 

Investrent Equivalent calculated above can be interpreLed to mean:
 

"The maximum amount of Capital that can be spent to
 

achieve a dollar of Revenue (Savings), aud still meet
 

company standards for minimum average earnings rate."
 

This "Investment Equivalent" permits a "quick and dirty" solution to the 
following problem: 

Problem:
 
Is an idea which puoposes to invest $3500 to achieve Savings of'$1300
 

(b.t.) in the first year of operation, economically attractive?
 

Evaluation Criteria
 

Investment Equivalent of $1 of Savings = $2.84.
 

Solution 
Haximum Capital allowed: $1300 * $2.84 = $3692 

Since the proposed investment, $3500. is less than the maximum allowed 
as calculated from Investment Equivalents, the proposal is economicall 

attractive. 

/ 



The concept described above has already provided a useful tool 
for idea
 
evaluaLion. From the estimated Savings, the estimated CapitaI, 
and Uhe 
"Investment Equivalent", a preliminary judgemtit cats be made of the
 
potential economic acceptability of a proposal. lowever, it is now
 
useful to explore the effect of changuiig valuer for the discount rate,
 
which, so far, has had the value of 15%, (see Table 1). 
 If Tables 11,

and Ill are recalculated using a variety of values for the Discount 
lates,
 
new values for the Investment Equivalent are derived from the new values
 
for tbe Net Present Values, as follows:
 

Table IV
 
Selisitivity to Discount Rate
 

Discout Net Present Values 
 ]nvestmet, Ratio
 
Rate Capit a1 Revenue Equivalent 11,v Eq (4%) to
 

]nv Eq (15%,)
 

5% $804 $3192 $3.97 1.398
 

107 $812 $2710 $3.34 1.176
 

157, $821 $2332 $2.84 1.000
 

207, $829 $2030 $2.45 0.863
 

25 $837 $1786 $2.13 0.750
 

307 $844 $1586 $1.88 0.662
 

407, $857 $1282 $1.50 0.528
 

507% $868 $1066 $1.23 0.433
 

607 $877 $ 905 $1.03 0.363
 

It is evident that:
 
&. if the minimum acceptable average earninigs rate is 15%, and
 
b. if project savings are estimated to be $1300 in the first year,
 
c. then maximum capital allowable is $1300 * $2.84 = $3692. Also,

d. if the estimate of actual incremental capital required is $3692,
 
e. then the Internal Rate of. Return (RR) for Lhe project is 157.
 

And:
 
a. if tie minimum acceptable average earniugs rat.e is 207, and
 
b. if pioject savings are esLimated to be $1300 in the first year,

C. then maximum capital allowable is $1300 * $2.45 = $3185.A1so,

d. if the estimate of acLual incremental capital required is $3185,
 
e. then Lhe Internal Rate of Return (1RR) for the project is 207,.
 

It is observed, thaL:
 

$3185 / $3692 = 0.863 $2.45 / $2.84 0.863
 



This implies that if the ratio of the Actual Estimated Capital investmelit 
for an idea to the Maxipum Allowable Capital investment, as calculated 
from savings in the first year of operation and the Investneit Equivalent' 
of Savings, has the value 0.863, then the IR of the id-a is 20%. Il 

addition, the ratio of the Investment Equivalents at these Discount Factors
 

will have the same value as the ratio of these investments.
 

This understaudiog provides two opportunities. A chart cas be drawi, 

which relates IRJR to the ratio betweeu the Investment Equivalent at any 

Discount Rate aid the Investment Equivalent at the "hurdle rate" (15'L in 

this discussion). The chart can be used to relate the ratio of the 
of the Actual Estimated Capital investment iil a proposal to the Mlaxiumwu 
Allowable Capital investmejt in the proposal (and still meet the "hurdle 
rate", as calculated from first year savings and the Investment Equivalent) 
to the IRR. A chart of this kind is appended. 

An Example of the use of this chart is as follows: 

The estimated capital to carry out a project is $24,000.
 

The estimated savings 'to be experienced in the first year 
of operation is $11,300." 

The assumptions of Table I ar# acceptable.
 

The appended chart is acceptable.
 

Estimate the lRR of the project
 

The IRR cal; be estimated, using the chart, ill the following way: 

Maximum Allowable Capital - $11,300 * $2.84 = $32,000
 

Ratio, Actual/Maximum - $24,000 / $32,000 = 0.75
 

IRR is 25% (see chart)
 

This is a "quick and dirty" way to estimate the IIU of a project from
 
two Simple estimates. It is obvious that a chart, based on economic
 
assumptions which are meaningful to the user, must be available. Such
 
a chart is easily constructed frdm the discussion above.
 

Finally, it must be re-emphasized, that the reliability of the IRR
 
estimates obtained from charts similar to the appended are euLirely
 
dependent on the assumptions used to develop the charts.
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ENERGY CONSERVATION PRO.JECT EVALUAIION BY INVESTIMENT EQUIVALENTS 
by 

Robert J. Larson
 
Senior Engineering Evaluations ConsuLLant
 

Corpocate Reme, 

Monsanto Company, 


ABSTRACT 
Using discounted cash flow techniques, a new
parameter for the quick economic evaluation of 


energy conservation
meaning of ideas is calcul.ted.
the calculated value, The
an "Investment 

Equivalent of Energy Saving", ins 


"The maximum amount of 
capital vtlch can be
spent 
to save a unit of energy and still meet thq

criteria for profitability." 


"Investment 
Equivalents"
easily Lor any can be calculate-4
form of energy. at 
any location.
rhe "luvestmeut Equivalent" can be used to screen
energy saving proposals, Justify eneray conser-.
vation projects, 
 and choose between 
energy 

sensitive alternatives. 

Investment Equivalents 
are calculated, and
used to are
evaluate 
energy 
savings proposals in 

sample problems. 


Concern 
over energy conservation. and 
the 

search 
for more efficient ways
will continue as long to employ energy
as easily available energy
becomes 
more and 
more scarce (more 
and more
costly). 
 Hast predictions this
agree that 

condition 
will exist for 
many years 
to come. 


Simplified techniques, which 
are quick and
easy to use 
for selection between alternates or

preliminary 
 Justification 
 of projects, 
 are

valuable tools to 
have available
under these conditions. when working
This paper proposes
such a "quick and easy" technique, based on well
known and accepted Discounted Cash Flow methods,
The technique has 
become known 
as "Investment

Equivalents of Energy Savings", 


In developing procedures of
usual method employed to achieve this kind, the
some simplifi-
cation is to assume values for 
as many of the 

input 
Items as possible. 
 These values should
be such that. though not
will he clos. much of very accurate, they
the time, and 
any mnac-
curacies will be acceptable for the 
make of ease 


h Laboratories
 
t. Louis, Mlisouri
 

and speed, and consistent 
with the rel(aHllity

of the other iaput items.
 

I developing "Investment Equiv:,!,nts ofEnergy Savings", 
 it is convenient 
 to make
 
assumptions 
for several of 
the
items. The items, and the values necessary input
for the assumptions used 
In this discussion, 
are Listed in

Table I, attached.
 

It is important to 
remember that the values
of the "Investment 
Equivalents" 
computed below
are entirely dependent

On 

on these assumptions.
the other hand, it will become evident that
 
calculated, 
based
different "Investment
on Equivalents"
a new set can easily be
which can of assmptioas,
be mada specific 
for any situation
(plant location, company 
policy, special con
dition).
 

The Annual Savings for conservin
of natural a unitgas per hour, as 8
fuel, can be
 
calculated 
as followms
 

I Htu/hr * 8k bra/yr * $$.00/tBtu a S40,O00/yr 

Using well 
known Discounted 
Cash Fl) methods,
the Net Present Value 
of a unit of energy saved
can be calculated 
 as shown 
 in Table II
 
attached.
 

In a similar fashion, 
the net present value
of a unit of capital cin be calculated, as 
shown

in Table III, attached.
 

The NPV's of 
a Unit of Energy Saved and of
a Unit of Capital Investment 
are now available,
calculated 
on consistent 
bases. 
 It is clear
that the number of 
units of Capital that can be
invested to save 
a unit of energy (IlM tu/hr of
 
Natural Gas fuel at $5.OO0llBtu) 
is:
 
$93.3k / $0.821k z 
 $114 of capital / kBtu/hr
(note change in units from $k to 
S. and 'iBtu/hr

to kltu/hr)
 

This parameter 
is named the "Investment Eiuivalent 
of Energy Saving" for Natural 
';as fued.
 



Problem 1:
 
is an idea which proposes to invest $3500 to 
save 35 kBtu/hr of
Natural Gas fuel economically attractive?
 

Evalwation Criteria
 
Investment Equivalent for Natural Gas fuel is $114 per kftu of fuel.
 

Solution
 
Maximum Capital allowed: 35 k.tu/br $114/kBtu/br a $3990
Since the proposed investment, 
$3500, is less than the maxim a allowedas 
calculated from Investment Equivalents, the proposal is 
economically

attractive.
 

Problem 2:
 
Should a steam turbine or an electric motor be used to drive a particular

pump? 

Evaluation Criteria
 
Energy required is 1500 liP(driver 
shaft output);

a steam turbine is 60% efficient;
 
an electric motor 
is 90% efficient;

the investment equivalent of 
steam is $190/kBtu/hr;

the investment equivalent of purchased electric power is $l000/kW;
installed cost of 
a 15't0 HP, low pressure, condensing, steam turbine
is estimated to be SIOo00;
the installed cost of a 1500 liPelectric motor is estimated to be
 
$50,000;
 
I HP a 2546 Stu/hr, 1HP a 0.746 kW
 

Solution
 

Capital Equivalent of energy consumed by the 
turbine:
(1500HP * 2546 Btu/hr/HP * $190/kbtu/hr) / (0.60 * 
Ik) m $1209k Inv Eq 

Capital Equivalent of energy consumed by the motor:

(1500HP 
* 0.746 kW/NP * $l000/kW) / (0.90) u $124Jk 
Inv Eq
 

The Capital.Equivalent of total turbine cost  $1209k + $100k z $1309k
 

The Capital equivalent of total motor cost 
 - $1243k + $ 50k a $1293k
 

Additional capital is required to install the turbine. 
 If the turbine
is installed, savings in energy usage are experienced which tend 
to favor
the installation of 
the turbine. However, operating expense can
converted to 
capital terms, using the "Investment 
be
 

Equival*it" -ncept, 
so
that capital mad expense can be 
related to 
each other in the 
same units.
When this 
is done, and a minimum acceptable rate of earnings is required
(15% in this case), :t 
is evident that the motor is the economically

attractive kleast costly) slt &native.
 

Ad~ 



Table 11
 
Net Present Value of 
a Unit of £uergy (IN Btu/br as Natural Gas fuel)
 

Time year 0 1 
 2 3 
 4 5 
 6
 
Casb flow (after $ O.Ok 
 20.8k 22.5k 24.3k 26.2k 
 28.3k 30.6k
 
Taxs)
 

Discounted Cash 
$ O.Ok 
 18.1k 17.Ok 16.Ok 15.Ok 
 14.0k 13.2k
 
Flow (i a 15%)
 

Cumm. Disc. Cash $ 
o.Ok 18.1k 35.1k 
 51.1k 66.1k 
 80.1lk 933k
 
Flow
 

Net Present Value of a unit of energy saved per hour 
a$93.3k / tlBtu/hr
 

Table III
 
Net Present Value of a 
 unit of Capital ($1000)
 

Time 
 year 0 1 
 2 3 
 4 5 
 6
 
Capital 
 $ -1000 
 0 0 " 0 
 0 0 
 0
 
Capital Assoc. 
 $ 0 -52 -55 
 -58 -62 
 -66 -70
 
Expensa*(a.t.)
 

Tax Effect of $ 
 0 72 
 106 101 101 101 
 0

Depreciation
 

Investment Tax 
 $ 0 100 0 
 0 0 0 
 0
 
Credit
 

Cash Flow 
 $ -1000 
 120 51 
 43 39 35 
 -70
 
Dticounted Cash 
 $ -1000 104 
 39 21 
 22 17 
 -30
 
Flow (i X 15%)
 

Cum. Disc. Cash $ -1000 
 -896 -857 
 -830 -808 
 -791 -821
 
Flow
 

Net Present Value of 
a unit of capital a -$0.821k / $1000 of capital 



The description of this 
parameter 
can be stated 

as follows: 


The Investment Equivalent 
of Energy Saved
is the maximum 
amount of Capital which can
be spent to save a unit 
of eneriy and still
meet the requirement for minimum annual 

earnings required by company policy, 


The "requirement 
for miaimua 
annual earnings"
in the above example is 15%. 


It is obvious that a similar factor can be
calculated for other fuels 
or forms of purchased 

energy. 
 It is also evident that simple rola-

tions between purchased
secondary energy energy sources and
sources, 
eg. CE of Iatural Gas 
per MBtu of energy in Steam, can be used 
to
estimate an 
"Investment Equivalent of 
 Energy
Saved" for such secondary energy sources 
as
refrigeration, cooling water, condensate return,

etc. 


Various of 
 the input ssuptions (study

term, discount rate) 
can be adjusted to reflect
 
the flnancLaL and operating polcies
firm. 
 of any
Other input assumptions 
 ,fit cost of
fuel, inflation rates, 
 cost of :apital assoelated expense) can be varied 
to reflect the
experience 
at any specific location. This
permits the tailoring 
of t:e parameter to most
 
sets of circumstances, 
 and quick and easy
periodic up-dates to reflect new conIitiols. Of
 course, 
frequent modification 
of may. specific
 
values require 
many individual 
 calculations.
However, the 
 system 
is easily programmeed for
efflcient 
and rapid calculation 
of many cases

by computer.
 

An example of a fundamental 
use of the
"Investment Equivalent" to 
Justify an energy
saving idea 
is shown in Problem 1. An example
of the use of the 
Investment Equivalent concept
to choose between alternatives 
 is given in
Problem 
2. Both problem statements and their
 
solutions are appended.
 

Table I
 

Assumed Values for 
Input Items
 
Unit Savings 
 i hBtu as natural gas at $.00/hBtu in year I
 
Uniform Inflation Rate for Savings 


8/yr
Unit Capital Investment 

$1000
Capital Associated Expense 
 10% of new fixed cap'ital in
 

the first year of operation
 
Uniform Inflation Rate for Capital Asociated Expense 6/yr
 

Depreciation Method 
 5 year useful life, with the rates 
in each
 
year beingt 15%, 22%, 211, 21%, 21%.
 

Income Tax Rate
 

'81
 
Investment Tax Credit 
- 10% of now fixed capital in the start-up year
 

Cash Flow Discount Rate 

15%
 

Period of the Study 
 Capital invested at time O
 

six years of operation.

On Stream Time 


8000 hra/yr
 

Symbols 

M w 1,000,000; 
 k v 1,000
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COMPRESSOR TECHNOLOGY
 

Plant Energy Managers Workshop May 29, 30 & 31, 1984
 

COURSE OBJECTIVE
 

Energy conservation through
 

proper selection and sizing
 
Quality installation
 
optimum operation for productivity
 
Efficiency with investment economy
 
Effective maintenance
 

COURSE EMPHASIS
 

Value of each type of compressor to specific end use
 

Steps to assure a successful compression facility
 

Design, specification and installation
 
Importance of every auxiliary system
 
Business and engineering aspects
 

COURSE CONTENT 

Types of compressors
 

Centrifugal
 
Axial
 
Reciprocating
 
Rotary
 

Uses of compressors
 

Chemical production

powerhouse - Plant air, instrument air, refrigeration
 
Iron and steel production
 
Refineries
 
Construction industry
 

Thermodynamics of compression
 

Units - English, metric
 
Compression process - Adiabatic, polytropic, isotherma
 
Properities of gasses - Compressibility, Gas mixtures
 

Compressor audit items and check lists
 

Auxiliary Systems - Instrutientation 
Installation - Start-up 
New or existing facilities 

SUMMARY
 

Energy conservation from
 

Reliability of operation
 
Producing required quantity and quality of product
 
Minimum energy consumption by efficient compression
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COMPRESSOR TECHNOLOGY
 

Plant Energy Managers Workshop 1ay 29, 30 & 31, 1984
 

COURSE OBJECTIVE
 

Energy conser-vation througl-


Proper selection and sizing
 
Quality installation
 
optimum operation for productivity
 
Efficiency with investment economy
 
Effective ri-intenance
 

COURSE EMPHASIS
 

Value of each type of compressor to specific end use
 

Steps to assure a successful compression facility
 

Design, specification and installation
 
Importance of every auxiliary system
 
Business and engineering aspects
 

COURSE CONTENT
 

Types of compressors
 

Centrifugal
 
Axial
 
Reciprocating
 
Rotary
 

Uses of compressors
 

Chemical production
 
Powerhouse - plant air, instrument air, refrigeration
 
Tron and steel production
 
Refineries
 
Construction industry
 

Thermodynamics of compression
 

Units - English, metric
 
Compression process - Adiabatic, polytropic, isothermal
 
Properities of gasses - Compressibility, Gas mixtures
 

Compressor audit items and check lists
 

Auxiliary Systems - Instrumentation 
Installation - Start-up 
New or existing facilities 

SUMMARY
 

Energy conservation from
 

Reliability of operation
 
Producing required quantity and quality of product
 
Minimum energy consumption by efficient compression
 

_
 



U. S, CJSTOMARY UNITS b I !JILI(LJ u16113 Exact 

QUANTITY SYMBOL NAME UNITS SYMBOL NAME UNITS OF US U 

TO OBTAIN 
s I UNITS 

Acceleration 

Accel. of Gravity 

Adiabatic Exponent 

Area 

a 

g 

k 

A 

foot per second per second 

foot per second per second 

-

square foot 

ft/sec 2 

ft/sec 2 

ft2 

a 

g 

k 

A 

meter per second per second 

meter per second per second 

-

square meter 

m/s2 

m/s2 

-

m2 

3.048* 7-01J 

9.9067 E+00 

1 E+00 

9.2903 E-02 

Density 

Efficiency 

p 

7 

pound mass per cubic foot 

-

ibm/ft3 

I 

p2 

T 

per cubic meterkiloqrm prubcetr 

-

kg/mn3 

-

1.6018 E+O1_,60_8__*0 

-
Energy, work 

heat 

Flow Rate (mass) 

W 

Btu 

V 

foot pound force 
British thermal unit 

pound mass per second 

ft'lbf 

Btu 

Ibm/sec 

W 

UX 

joule 

joule 

kilogram per second 

J 

J 

kg/s 

1.3558 E+00 

1.0551 E+03 

4.5359 C-01 

Flow Rate (Volume) 

Flow Rate (Volume) 

Force 

Gas .Constant 

V 
GPM 

lbf 

R 

cubic foot per minute 

gallon (US liquid) per minute 

pound force 

foot pound force per pound mass 
degree Rankine 

ft/min 

gal/min 

lbf 

.ff.. 
lbm. R 

V 

R 

cubic meter per second 

cubic meters per second 

newton 

joule per kilogram.kelvin 

m3/s 4.7195 E-04 

m3/s 6.3090 E-05 

N 4.4482 E+00 

J/kgki 5.3803 E+00 

Head H foot ft H meter m 3.048' E-01 -4-

Length 
Mass 

Polytropic Exponent 

Power 

Pressure 

L 
m 

n 

HP 

P 

foot 
pound mass 

--

horsepower 

pound force per square foot 

ft 
lbm 

hp 

psi 

L 

m 

n 

KW 

p 

meter 

kilogram 

.... 

kilowatt 

bar 

m 

kg 

kv 

bar 

3.O48, Z-01 

4.5359 E-01 

7.4570 E-01 

4.7880 E-04 

Pressura 

Rotational Frequency 

Specific Gravity 

Specific Heat 

p 

RPM 

a 

c 

pound force per aquare inch 

revolutions per minute 

-
British thermal unit per pound 

mass degree Rankine 

psi 

min-1 

-0 

Btu 

I- R 

p 

rps 

3 

c 

pascal 

revolutions per second 

- -

joule per kilogram-kelvin 

pa 6.8948 E+03 

s-I 1.6667 E-02 

1 E+00 

J/kgk 4.1868 E+03 

Specific Volume 

Temperature (measured 

Temp. (thermodynamic) 

Time 
Value [(P2/p0) 

v 

t 

T 

t-i 
X I 

cubic foot per pound mass 
degree Fahrenheit 

degree Ran-ine 

second 

ft3/lbm 

OF 

OR 

sec 
-

v 

t 

T 

t 
x 

cubic meter per kilogram 
degree celsius 

degree kelvin 

second 

m3/g 6.2428 E-02 
0C tc-(tf-32)/L8 

K TR - TR /18 

a I E+O0 
1 E+00 

Velocity 

Viscosity (dynamic) 

V 
1 

foot per second 

pound force'second per square ft 

ft/sec 

lbfse 
v 

U 
meter per second 

pascal-second 

m/s 

Pa-9 

3.040" E-01 

4.7800 E 01 

Viscosity Odnematic) 

Volume 

-1 
V 

square foot per second 

cubic feet 

ft2/sec 

ft3 
V 

V 

square meter per second 

cubic meter 

M2/9 

M3 
9.2903 E-02 

2.8317 E-02 
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ORGANIZATIUN FUR ENERGY PLANNING 

PLAN' ENERGY WANAGER WUORSIIOP SURVEY 

SURVEY RESULTS a
 

INSTRUCTOR WAYNESTEBBINS CUURSE SESSIUN #- 4, 5 and 7. 

The following 
are a series of multiple choice question!. Please circle 
the letter corresponding to the answer which you choose (example (a)). ' 

I. I found thie session to bei 

a. very interesting and informative. - 40% 

b." interesting and informative. -60% 

c, not very Interestinig and informative.- 0 % 

2. if the course were givent again, I would recommenid that: 
as tlihe session should last the same length of time. - 5% 
b. twice as much time should be allocated to the course material.-62.51 
c. three tires as much time -should be allocated to the course 

material. - 15% 
d. a great deal more time should be allocated to the course 

material. - 7.5% 

3. If the course were given again, I would recommend that: 
a. more time be devoted to lecture that% problem solvinig.- 15% 
b. more time be devoted to p.oblein solving thaii lecture. - 35% 
c. the same amount of time be devoted to lecture and problew 

solving. 50%
 

4. 1 felt that the instructor: 

a. spoke clearly and I had no trouble understanding him. -25% 
b. spoke fairly well and 
I had only a little trouble understanding 

him. 52.5% 
c. spoke in a manner which made it very difficult to uiiderstand.-22.5% 

a There were 41 respondents out of a class of 41
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Appeii Lx 'B
 

ORGANIZA IUN FUR ENERGY PLAtINLNG 

PLAN'r ENERGY MlAAGER WUIU(SIIUP SURVEY 

SURVEY RESULTS a
 

1NSTRUCIOR WAYNE. STEBBINS COURSE SESSiUIN 4, 5 and 7.
 

The 	following are a series of multiple choice questiois. Please circle 
the letter corresponding to tie 	answer which you choose (example (a)). 

I. 	 I found this seesion to bet 

a. 
 very interesting and iiformatlv. - 40% 

b.' 	 interesting and informative. - 60% 

c. 	not very interestig and iniformative.- 0 % 

2. 	 If tihe course were giver again, J would recommend thati 

a. 	 tine session should last the same length of time. - 5% 
b. 	 twice as much time should be allocated to the course aterial.-62.51 

c. 	 three tirqt. as much time "should be allocated to tine course 
material. - 15%
 

d. 	 a great deal nn)re time should be allocated to the course 
material. - 17.5% 

3. 	 If the course were given again, I would recommend that: 
a. 	 more time be devoted to lecture than problem solviing. - 15% 
b. 	 more time be devoted to problem solving than lecture. - 35% 

c. 	 the same amount of time be devoted to lecture and problem 
solving. - 50% 

4. 1 felt that the instructor: 

a. spoke clearly and I had no trouble understanding him.-25% 

b. spoke fairly well and I had only a liLtle trouble understanding 
him. 52.5% 

c. spoke in a manner which made it very difficult to uiiderstalnd.-22.3% 

a The:e were 41 respondents out of a class of 41
 

http:aterial.-62.51


5. 	 1 found that the Instructor: 
a. pressited enough exaadples. to aid problem solvig or understanding

the 	material. 
- 35% 
b. 	could have giveni more examples to aid problem solving andunderstarkding the tuterial. - 60%
 
ca gave hardly 
 any examples to illustrate the applicatloii ol' the 

subject material. - 5%
 

6. 	After reviewing the workbook 
and other 
prepared material, 1 feel
 

that:
 
a. the lecture followed tile prepared material. - 27.5% 
b. 	 the lecture made the prepnred material easier to u||dersta||d.52.5% 

c. 	the lecture did not follow the prepared material well. -20% 

7. 	 After reviewing the sessioni relative:to my position as plant energymanager, I flind thatt 
a. 1 will have little use for 	the iniformation prenented.-13%
 
b. 	 I will have some use'for the itformation presented . -24% 
c. 	 I will have a great deal of use for 	 the infomation preseiited.- 2 6 % 
d. the subject aterial is veryimportat to my position.- 37% 

8. 	TIhe weakness of the session Is that the subject material will have 
limited use for me as 
a plant energy manager because :
 
a. 	the plant equipment diacusted does not exist at my plant. -15% 
b- the plant equipment discssed does not consume a s!g:iaficant 

amount of energy at my plant. -19% 
c. 	 in my current position I do not have any authority to become 

involved with the equipmeitt. - 8% 
d. 	 my responc ibilities in this area have not beeti defined.-8% 
e. 	 none of the above are applicable. -50% 

9. 	 1 would recomme,|d that this course be given *for others working in myplant that have responsibility for: (circle as many as areapplicable)
 

a. 	 plant operation -17 
b. 	 plant mainteaance -23 
c. 	 other (specify) _ 

d. 	all of the above
 

e. 	 none of the above 3 



Appendix r 

ORGANIZATIUN FUR 	ENERGY PLANNING
 

PLANT ENERGY IANAGER WURKSIIUP SURVEY 

SURVEY RESULTS a 

INSTRUCTOR DR. David Dyez CURSE SESSION i 8,9,10 

The 	following are 
a series of multiple choice questious. Please circle
 
the 	letter corresponding to the answer which you choose (example (a)). / 

I. 	 1 found this session to be: 

a. 	 very interesting and informative. -76% 

b. 	 interesting and informative. - 23% 
c. 	 not very interesting and informative. 

2. 	 If the course were given again, I would recommend that:
 
a. 	the session should last the same length of tIme,-48% 
b. 	 twice as much time should be allocated to the course material.-27% 
c. 	 three times as 	 much time should be allocated to the course 

material. -25%
 

d. 	 a great deal more time should be allocated to 	 the course 
materlal. 

3. 	 If 
the course were given again, I would recommend that:
 
a. 	 more time be devoted to lecture than problem solvilg. -17%
 
b. more time be devoted to problem 	 -17%solving tihan lecture. 
c. 	 the same amnounL of time be devoted to lecture and problem 

solving. - 66% 

4. 	 I felt that the instructor:
 

a. 	 spoke clearly and I had no trouble understanding him.-79%
 
b. 	spoke fairly well and I had only a little trouble understanding 

him. - -21%
 

c. 	 spoke in a manner which made it very difficult to understand. 

a 
There were 29 respondents out of a class of 41
 

+2
 



5. 	 I found that the instructor: 

a. 	 preseted enough exanples to aid problem solving or understanding 
tihe 	 material. - 79% 

b. 	could have given more examples to aid problem solving and
 
understanding the material. 21% 

c. 	 gave hardly aniy examples to illustrate the application of the 
subject material. 

6. 	 After reviewing the workbook and other prepared material,. L feel 

that: 

a. 	the lecture followed the prepared material.- 31% 

b. 	 tike lecture made the prepared material easier to understand.-69% 

c. 	the lecture did not follow the prepared material well.
 

7. 	After reviewing the session relative to my position as plant energy 

manager, I find that: 

a. 	I will have little use for the information preseted.
 

b. 	I will have some use for the information presented.-26%
 

c. 	I will have a great deal of use for the information preseuited-26%
 

d. 	the subject material Is very important to my position. -48% 

8. 	 The weakness of tie session is that the subject material will have 
limited use for me as a plant energy manager because : 

a. 	the plant equipment discussed does not exist at my plant.- 7% 

b. 	 the plant equipment diocissed does not consume a significant 
amount of energy at my plant. - 4% 

C. 	 in my current position I do not have any authority to becorme 
involved with the equipment. - 4% 

d. 	my responsibilities in this area have not been defined.- 7%
 

e. 	none of the above are applicable. 78%
 

9. 	1 would recommend that this course be given for others working in my 
plant that have responsibility for: (circle as many as are 
applicable) 

a. 	plant operation 20
 

b. 	plant maintenance 24 

c. 	 other (specify) Utility gngineers 

d. 	 all of the above 

e. 	 none of tike above 

I : 
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ORGANIZATION FOR ENERGY PLANNING 

PLANT ENERGY !ANAGER t;JRKSitOP SURVEY 

SURVEY RESULTS a
 

INSTRUCTOR 
 Robert Larson, 
 COURSE SESSION 0 13, 14
 

The following 
are a series of multiple choice questions. Please circle

the letter corresponding to the answer which you choose (example (a)).
 

1. I found this session to be: 
a. 
very interesting and informative. -38%
 
b. interesting and informative. 
 - 57% 
c. not very interesting and informative. - 5% 

2. If the 
course were given again, I would recommend that:
 
a. the session should last the same length of time.-15% 
b. twice as much time should be allocated to 
the course material.- 35% 
c. three times as much time should be allocated to the course 

material. - 25% 
d. a great deal more time should be allocated to the course 

material. - 25% 

3. If the course were given again, I would recommend that:
 
a. 
more time be devoted to lecture than problem solviing. -10%
 
b. 
more time be devoted to problem solving than lecture. - 35%
 
c. the same amount of time be devoted to lecture and problem

solving. -55%
 

4. 
I felt that the instructor: 
a. spoke clearly and I had-no trouble understanding hIlm.- 7 0 % 
b. spoke fairly well and I had only a little trouble understanding

him. - - 30%
 

c. 
spoke in a manner which made it very difficult to understaid.
 

a 
There were 21 respondents out of the .class of 41 
trainees
 



5. 	 I found that the instructor: 

a. 	 presented enough examples to aid problema solviiig or understanding
the material. - 53% 

b. 	 could have given more examples to aid problem solving ard 
understanding the material. - 37% 

c. 	 gave hardly any examples to illustrate tihe application of the 
subject material. - 10% 

6. 	 After reviewing the workbook and other prepared material, I feel 

that:
 

a. 	the lecture followed the prepared material. - 40% 
b. 	the lecture made 
the 	prepared material easier to understandv 35%
 
c. th lecture did not follow time prepared material well.- 25% 

7. 	After reviewing the session relative to my position as plant energy 
manager, I find that:
 

a. 	I will have little 
use 	for the information prenetited. - 15% 
b. 	I will have some use for the information presented.- 21% 
c. 	 I will have a great deal of use for the information presented.- 32 
d. 	 the subject material is very important to my position,- 3% 

8. 	The weakness of the session is that the 	 subject material will have 
limited use for me an a plant energy manager because 
:
 
a. 
the plant equipment discustled does not exist at my plant.
 
b. 	 the plant equipment discussed does not consuice a significant 

amount of energy at my plant.
 

c. 	in my current position I do not have any authority to become 
involved with the equipment. -8%
 

d. 	 my responvibilities in this area have not been defined.-8% 

e. 	none of the above are applicable.- 84%
 

9. 	I would recommend that this course be given for others working in my
plant that have responsibility for: (circle as many 
 as are
 
applicable)
 

a. 	plant operation - 6 

b. 	 plant maintenance - 7 
c. 	other (specify) Accountant , Project Engineer 

d. 	 all of the above 

e. 	none of the above
 



Appendix L.
 

ORGANIZATION FOR ENERGY PLANNING 

PLANT ENERGY MANAGER WORKSHOP SURVEY 

RESULTS a
SURVEY 


INSTRUCTOR. C. Mitchell 
 COURSE SESSION # 15.0
 

The following are a series of multiple choice questions. Please circle
 
the letter corresponding to the answer which you choose (example (a)).
 

I. 	I found this session to be:
 

a. 	very interesting and informative. - 43% 

b." 	interesting and informative. - 43%
 

c. 	not very interesting and informative. - 14% 

2. 	If the course were given again, I would recommend that:
 
a. 	the session should last the same length of time. - 23% 
b. 	twice as much time should be allocated to the course matev:ial. 31%
 

c. 	three times as much time should be allocated to the course 
material. - 23% 

d. 	a great deal more time should be allocated to the course 
material.  23%
 

3. 	If the course were given again, I would recommend that: 
a. 	more t.te be devoted to lecture than problem solving.- 21% 

b. 	more time be devoted to problem solving than lecture.- 64%
 

c.. 	the same amount of time be devoted to lecture and problem 
solving. - 15% 

4. 	I felt that the instructor:
 

a. 	spoke clearly and I had no trouble understanding him. - 29%
 
b. 	spoke fairly well and I had only a little trouble understanding
 

him. - - 50%
 

c. 
spoke in a manner which made it very difficult to understand.- 21%
 

a There were 14 respondents out of a class of 41
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5. 1 found that the instructor: 
a. 
presented enough examples to aid problem solving or understanding
 

the material. ' 14% 

b, could have given more examples to aid problem solving and
 
understanding the material. 
 - 50%
 

c. 
gave hardly any examples to illustrate the application of the 
subject material. - 36% 

6. After reviewing the workbook and 
other prepared material, I feel 

that: 

a. 
the lecture followed the prepared material. - 28%
 

b. the lecture made the prepared material easier to understand.- 28% 
c. the lecture did not follow the prepared material well. - 44% 

7. After reviewing the session relative to my position as plant energy 
manager, I find that
 

a. I will have littlP use for the information presented. - 6% 
b. I will have some use for the information presented. - 36% 
c. 
I will have a great deal of use for the information presented.- 29%
 
d. the subject material is very important to my position. - 29% 

8. The weakness of the session is that the subject material will have
 
limited use for me as a plant energy manager because : 

a. the plant equipment discusded does not exist at my plant. 
11%
 
b. the plant equipment discussed does consumenot a significant
 

amount of energy at my plant. - 11%
 
c. in my current 
position I do not have any authority to become
 

involved with the equipment.
 

d. my responsibilities in this area have not been defined.-
 221
 

e. none of the above are applicable- 56%
 

9. I would recommend that this course be given for others working in my
plant that have responsibility for: (circle as many as are
 
applicable)
 

a. plant operation - 7 

b. plant maintenance - 7 
c. other (specify) Prceict 'Engineer, Maintenance WnrkPr 

d. all of the above
 

e. none of the above
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ORGANIZATION FOR ENERGY PLANNING
 

PLANT ENERGY MANAGER WORKSHOP SURVEY 

SURVEY RESULTS a
 

'INSTRUCTOR* 
 K. Dgckstader. COURSE SESSION _ 1_6.0 

The following are a series of multiple choice questions. Please circle
 
the letter corresponding to the 
answer which you choose (example (a)).
 

I. I found this session to be:
 
a. 
very interesting and informative. - 39% 

b.' interesting and informative. r 46% 
c. not very interesting and informative. - 15% 

2. If the 
course were given again, I would recommend that:
 
a. the session should last the same length of time.- 33% 
b. twice as much time should be allocated to the course material 25% 
c. three times as much time should be allocated to the course 

materlal. - 17% 
d. a great deal more time should be allocated to the course 

material. - 25% 

3. If the course were given again, I would recommend that:
 
a. 
more time be devoted to lecture than problem solving. - 18% 
b. more time be devoted to problem solving than lecture. - 64% 
c. the same amount of 
 time be devoted to lecture 
and problem 

solving. -. 18% 

4. 
 1 felt that the instructor:
 

a. spoke clearly and I had no 
crouble understanding him.-
 8%
 
b. 
spoke fairly well and I had only a little trouble understanding 

him.  - 50% 

c. 
spoke in a manner which made it very difficult to understand.- 42i
 

a There were 13 respondents out of a class of 41
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5. 	I found that the instructor: 

a. 	presented enough examples to aid problem solving or 
understanding

the material..- 8%
 

b. could have given more examples to aid problem solving and
 
understanding the material. - 46% 

c. 	 gave hardly any examples to illustrate the application of the 
subject material., 46% 

6, 	 After reviewing the workbook and other prepared material, I feel 

that:
 

a. 
the 	lecture followed the prepared material. - 31%
 

b. the 	lecture made the prepared material easier to understand.23%
 

c. 
the lecture did not follow the prepared material well.- 46%
 

7. 	After reviewing the session relative to my position as plant energy 

manager, I find that: 

a. 	I will have little use for the information presented. - 7% 

b. 	 I will have oome use for the information presented. - 31% 
c. 
I will have a great deal of use for the information presented.. 31%
 

d. 	the subject material is very important to my position,- 31%
 

8. 	The weakness of the session is that 
the subject material will have
 

limited use for me as a plant energy manager because :
 
a. 	the plant equipment discdsed does not exist at my plant.- 10%
 
b. 	the plant equipment discussed does not consume a significant
 

amount of energy at my plant. - 20%
 

c. 	in my current position I do not have any authority to become
 
involved with the equipment. - 20%
 

d. 	my responsibilities in this 
area have not been defined.- 10%
 

e. 	none of the above are applicable. - 40% 

9. 	I would recommend that this course be given for others working in my

plant that have responsibility for: (circle as many 
as are
 
applicable)
 

a. 	plant operation - 8 

b. 	plant maintenance- 7 

c. 	other (specify) ,Project Engineer, MaintenacP _n- ,
 

d. 	 all of the above 

e. 	none of the above
 

http:understand.23


Appendix C
 

MODULE II - ENERGY CONSERVATION 
PROGRAM AND MANAGEMENT 

Test 	on Sessions
 

4.0 	U.S. Perspective on Industrial
 
Energy Conservation Program
 

5.0 	U.S. Perspective on Role of Industrial
 
Plant Energy Manager
 

7.0 	 Energy Monitoring and Reporting (EMR)
 
System Overview
 

Instructions
 

1. Please print your name 
on the first sheet of questions and on
 
the answer sheet.
 

2. Place all of your answers on the answer sheet.
 

3. When you finish the test, 
turn in both the question sheets and
 
the answer sheet.
 

Test Points
 

This test is-made up of three parts:
 

Part I has 16 matching questions worth 2 points each
 

16 x 2 - 32 points
 

Part II has 12 multiple-choice questions worth 4 points each
 

12 x 4 a 48 points
 

Part III has 2 math problems worth 10 points each
 

2 x 10 = 20 points
 

Total Test 1
100 points
 

L-



Page I of 9 

PART I - Matching 
NAME
 

Instructions
 

For each item in column A, select the letter by the phrase in column
 

B which best describes or relates to the column A item.
 

Note: Use each item in column B only once, and ten of them will not 

be used at all. 

Column A 	 Column B
 

I. KW A. 	 refrigeration rate
 

B. fundamental EM requirement
 

2. KWH C. 	 falling bacK into old habits
 

D. theoretical equipment BTU/unit of
 

3. Ton 	 product ion
 
E. difference between standard and
 

4. Ton-hour 	 actual consumption
 

F. $/MM BTU electricity costs 
5. Orifice meter G. 	 energy audits
 

H. justifies use of an individual KWH meter
 

6. Vortex meter I. 	energy poster compaign
 

J. can equal equipment costs
 
7. Varience K. 	 determined by digital tachometer
 

L. differential pressure drop
 
8. 2i rule M. 	 electrical energy
 

N. refrigeration quantity
 

9. 80-20 rule 0. 	 flow past a bluff body
 

P. basic importance of metering
 
10. Total management commitment Q. 	 system BTU/unit of production
 

R. electrical power
 
11. 	Monitor results S. determine utility equipment capability
 

and efficiency
 

12. Energy standard T. 	 first law of energy management
 

U. $/MM BTU fuel costs 
13. Software costs 	 V. energy management performance analysis
 

W. inportance of attitude compared to
 
14. Underloaded motors 	 technology
 

X. plant energy coordinator
 
15. Utilities test program Y. 	 variable and fixed energy
 

Z. ezergy management forecasting techniques
 

16. Motors 200 HP and Largec 

T
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PART 	II - Multiple Choice
 

Instructions
 

For each question, select the one best 
answer.
 

17. 	 Instantaneous power can be determined by timing the rotating disc of a 
KWH meter and using the formula: 

a. KW - (PKh)(sec/rev)
 

b. KW - (PKh)(sec/rev)
 

3.6
 

3.6
c. KW = (pKh)(sec/rev)
 

d. 	KW - (PKh) 3.6
 

s/ev"
 

e. 
Hone 	of the above are correct.
 

i8. 	 Which of the following 	guidelines for utility equipment performance
 
are true?
 

1. Centrifugal air compressors at 
125 psig should consume 0.4 to
 
2.3 KWH/1000 scf. 

2. Centrifugal chiller drives producing 450 F water should consume
 

0.6 to 1.0 KW/ton refrigeration rate.
 

a. Only No. I is true. 

b. Only No. 2 is true.
 

c. Both No. 
I and No. 	2 are true.
 

d. Neither No. 
1 nor No. 	2 are true.
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PART II - Multiple Choice (continued)
 

Instructions
 

For each question, select the 
one best answer.
 

19. Which of the following guidelines for A P (pressure drop) 
across an air
 

compressor inlet filter are 
true?
 

I. 	New filters will typically have a 
AP of 1" to 2" water column.
 

2. 	Filt rs should be changed or cleaned when the 6 P reaches

P" to 10" 
water column.
 

a. 	Only No. I is true
 

b. 	Only No. 2 is true
 

c. 	Both No. 
I and No. 2 are true.
 

d. 	Neither No. 
I nor No. 2 is true.
 

20. There are several basic 
tasks of any successful energy management progkam.
 

Which of the following tasks are not correct?
 

a. 
Maximize producer efficiency.
 

b. 	Use energy in its most economical form.
 

c. 	Maintain as 
low an energy load factor as possible.
 

d. 	All of these tasks 
are 	correct.
 

e. 	None of these tasks are correct.
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PART 	II - Multiple Choice (continued)
 

21. 	 Regarding the folloving 3 statements about KWH meters, which one answer
 

is correct?
 

1. 	The disc rotates under the influence of voltage and current coils.
 

2. 	There are several incorrect ways, and only one correct way, to
 
connect a KWH meter.
 

3. 	Instantaneous power can be determined by reading the meter dials.
 

a. 	Only No. I is false d. Both I and 2 are false
 

b. 	Only No. 2 is false e. Alt of the statements are false
 

c. 
Only 	No. 3 is false f. All of the statements are true.
 

22. 	 Regarding the following 3 statements about orifice meters, which one
 
answer i.s correct?
 
1. 	The pressure drop across the orifice plate is proportional to
 

the square of the velocity.
 

2. 	A typical turndown ratio is 4:1
 

3. 	One practical advantage of the orifice plate is that cost does
 
not increase significantly with pipe size.
 

a. 	Only No. 1 is false d. Both I and 3 are false.
 

b. 	Only No. 2 is 
false e. All of the statements are false
 

c. 	Only No. 3 is false f. All of the statements are true
 

LK2"
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PART 	II - Multiple Choice (continued)
 

23. 	 Regarding the following 3 statements about vortex meters, which one
 

answer is correct?
 

I. 	A typical turn down ratio is 5:1.
 

2. 	The frequency at which the vortices are shed is directly proportional
 
to the flow velocity.
 

3. 	Vortex meters offer the advantage of good metering accuracy with
 

no moving parts.
 

a. 	Only No. I is false. d. Both I and 2 are false.
 

b. 	Only No. 2 is false. e. All of the statements are false.
 

c. 	Only No. 3 is false. f. ALL of the statements are true.
 

24. 	 Regarding the following 3 statements concerning a plot of BTU/VOP vs
 

production rate, which one answer is correct?
 

1. 	This plot doe4 not account for the effect of production changes.
 

2. 	The steeper the slope of the line the less the effect of overhead
 

or fixed enrgy usage.
 

3. 	The horizontal distance between performance lines determines the
 

annual improvement.
 

a. 	Only No. I is false. d. Both I and 3 are false.
 

b. 	Only No. 2 is false e. All of the statements are false.
 

c. 	Only No. 3 is false. f. All of the statements are true.
 

Kr
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PART 	II - Multiple Choice (continued)
 

25. 	 Regarding the following 3 statements about refrigeration machines, which
 
one answer is correct?
 

1. 	Ton rate is equal to GPK times a t evap., all divided by 24.
 

2. 	Lowering the cooling water temperature will, usually increase the
 
KW/ton power usage of the chiller drive.
 

3. 	Flow rate can be approximated by measuring the A P across the
 
evaporator and comparing to the flow/pressure curve for that
 
machine.
 

a. 	 Only No. I is false. d. Both 2 and 3 are false. 

b. 	Only No. 2 is false. e. All of the statements are false.
 

c. 	Only No. 3 in false. f. All of the statements are true.
 

26. 	 Regarding the following 3 statemcnts about steam boilers, which one
 
answer is correct?
 

I. 	One method of calculating boiler efficiency involves stack gas
 
temperature and Z oxygen.
 

2. 	Profile readings should be used to accurately determine stack gas
 
temperatures.
 

3. 	Reducing blowdown to a minimum level can improve boiler effiency.
 

a. 	Only No. I is false d. Both I and 3 are false. 

b. 	Only No. 2 is false. e. All of the statements are false.
 

c. 	Only No. 3 is false. f. All of the statements are true.
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PART 	 It - Multiple Choice (continued) 

27. 
 Regarding the following 3 statements about induction motors, wi,ich 
one
 

answer is correct?
 

1. 	Power factor and efficiency fall.off with decreasing load. 

2. 	At no output load, shaft RPM is close 
to but never equal's 
synchronous RPM. 

3. 	Induction motors may be wound 
dith 	any number of poles.
 

a. 	Only No. I is false d. Both 2 and 3 are false.
 

b. 	Only No. 2.is false e. 
All 	of the statements are false.
 

c. 	Only No. 3 is false. f. 
All 	of the statements are true.
 

28. 	 Regarding the following 3 statements about centrifugal air compressors,

which one 
answer is correct?
 
I. 	Increased a P across the inlet filter has 
little effect on KW/l000 scf
 

values.
 

2. 	Typical turn down ratio values are 
2:1 to 4:1 before surging occurs.
 

Intercooler water temperatures should be kept
3. 	 as Low as possible to
 
minimize KW/l000 scf values.
 

a. 	Only No. I is false. 
 d. 	Both I and 2 are false.
 

b. 	Only No. 2 is false. 
 e. 	All of the statements are false.
 

c. 	Only No. 3 is false. 
 f. 	ALL of the statements are true.
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PART III - Math Problems
 

29. 	 A 25 H.P four pole induction motor operating at 480 volts, 60 Hz power 
of 1750 RPM. The shaft speed under ahas a nameplate full load speed 

particular load is measured by a digital tachometer and found to be
 

1755 RPM.
 

a. What is the synchronous speed in 	RPM?
 

b. What is the full load slip speed 	in RPM?
 

c. What is the HP load on the motor?
 

Note: Show all work below and put answers on answer sheet.
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PART 	III - Math Problems (continued)
 

30. 	 A main KWH meter on the 480 volt secondary side of a 2000 KVA transformer
 
has the following data:
 

Reading at 8 AM on day one ................ 6789
 

Reading at 8 AM on day thirty .............. 7890
 

Meter multiplier................. 1000
 

Kh value ............... t................... 1.2
 

Current transformer ratio ................ 3000/5
 

Potential transformer ratio ............. 480/120
 

Time for one disc revolution .......... 6 seconds
 

a. 	What was the average KW power level over the 30-day period?
 

b. 	What was the instantaneous KW power rate during the 6-second
 
timing interval?
 

c. 	Assuming the peak power rate was 1,800 KW, what was the average
 
load factor over the thirty days?
 

Note: Show all wo:k below and put answers on answer sheet.
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Instructions
 

You have been given three documents : (1) Questions,

(2) Math Problem Solution Form and (3)Answer Sheet.
 
Please place your nane in English on the indicated line
 
on the first page of each document .
 

* Perform detailed calculations required to answer math
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.
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Test Points
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part of a problem is counted equally. 

Each
 

7 x 4 - 28 points
 

Total Test 
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PARr I - Check the correct arswers 

NAME 

1. The purpose of mud blowdown is to: 

a. 
control total dissolved solids
 
b. remove material that has settled fromn the boiler 

2. To determine combusion eFflri-ency, one should measure 

a. oxygen 

b. sulfur dioxide
 

c. nitrogen 

d. stack temperature
 

3. 
 An oversized boiler reduces efficiency,compared to a similar,
correctly-sized boiler by 
 c
 

a. 
having higher radiation loss
 
b. 
having lower combusion efficiency
 
c. having a higher stack temperature 

4. Smoke from an oil fired boiler can be caused by
 
a. 
impzoper oil temperature
 

b. improper oil pressure
 
c. more air than required
 

5. Exhaust gas temperature of a boiler can rise because 
a. 
heat transfer surfaces are 
fouled
 
b. load increases
 

c. excess air increases
 

6. 
 The purpose of adding sodium sulfite to feedwater is
 

a. to remove 
total dissolved solids
 
b. 
to control alkalinit'
 
c. to 
remove dissolved oxygen
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PART 	 I - Check the correct answers (continued) 

7. 	 The purpose of a high-pressure condensate return system
 
is to
 

a. 	 help get coadensate back faster 

b. 	 reduce vent loss 

c. 	 improve water quality of condensate 

8. 	 The best location for a boiler air intake duct is
 

a. 	near the boiler room ceiling
 

b. 	on the boiler room floor
 

c. 	outside of the boiler room
 

9. 	 A boiler cycles on and off. 
This 	effect can be reduced by:
 

a. 	increasing boiler pressure
 

b. 	increasing the differential pressure setting
 
c. 	replacing the burner with a smaller one
 

d. 	cutting back on the maximum firing rate of
 
the existing boiler
 

10. The low water cutoff should be checked by
 

a. 	draining the low water cutoff " leg" 

b. 	shutting off feedwater
 

JS
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ANSWER SHEET 

NAME 

Check off correct answers 

PART I
 

1. a. 

b. 

2. a. 

b. 

C. 

d. 

3. a. 

b. 

C. 

4. a. 

b. 

C. 

S. a. 

b. 

C. 

6. a. 

b. 

C. 

7. a. 

b. 

C. 

8. a. 

b. 

C. 

9. a. 

b. 

C. 

d. 

10. a.
 

b. 
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Efficiency
 

10.0 Waste Heat Recovery
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You have been given three docuents : (I) Questions, 
(2) Math Problem Solution Form and (3)Answer Sheet.
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on the first page of each document . 

Perform detailed calculations required to answer math 
problem on the " Math Problem Solution Form". These 
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When you finish turn in all three documents 
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Part I has 18 correct answers each counting four points.

Note four points will be deducted for each incorrectly
 
marked answer.
 

18 x 4 - 72 points
 

Part II has 7 problems each counting four points. 
 Each
 
part of a problem is counted equally.
 

7 x 4 = 28 poitits 

Total Test = IUU points
 

.J,
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PART II - Math Problems 

1. A boiler fired on heavy oil (06) has a stack temperature of
4510 F (232C) ,combustion air temperature of 8U*F (26.6 *C) and02 reading of 9 % . No smoke is observed in flue gas. DP'termine
 

a. % CO2 in flue gas
 

b. combustion efficiency, 

2. 
 If the level of 02 in the boiler (of prob.1) were dropped

to 3% without causing smoke, what would be the new combustion 
efficiency ?
 

3. 
 If the boiler of problem I had a full load radiation loss of
2 % and was operating at 33% of capacity: what would be its
boiler efficiency if radiation is neglected ?
 

4. List the recommended water quality residuals ranges for asaturated steam boiler operating at IU bar pressure
 

Feed water Boiler Water Condensate 

hardness p___p sulfite ppm ph_ 

phosphate _ _ppm 

Total Dissolved Solids ppm
 

Alkalinity _ppm 

5. If an economizer were added to the boiler of problem 1, whichdropped stack temperature to 300 OF (149 *C), what would be
 
the percent reduction in fuel used ?
 

6. 
 For the boiler of problem 1,how many Kg/hr of oil is required

to produce 22,000 lb/hr ( 10,000 Kg/hr) of stea,?
 
Assu.me for this problem that the boiler efficiency is 4 percentage
points less than combustion efficiency. Assume that feedwaterenters the boiler at 100 'C and steai leaves as saturated vapor

at 100 OC
 

-I
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PART II - Math Problems (continued) 

7. A vent conedenser is added to an atmospheric condensatreceiver which is venting 4(3 Kg/hr (80 Ibm/hr)at atmospheric of steampressure . The vent condenser
feedwater entering at 77 OF 

is cooled by
(25 OC) 
at a rate of 100 Kg/hr
(22 lbm/hr). What is the exit temperature of the feedwater? 
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MATH PROBLEM SOLUTION 

NJAME 

PART Ii 

1. 
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MATH PROBLEM SOLUTION 

NAML
 

4. Feedwater Boiler Water Condensate 

hardness - ppm sulfite ppin ph 

phosphate ppm 

Total Dissolved Solids ppn 

5. 

Alkalinity ppm 
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ANSWER SIHET
 

PART II 

1.a. 
b. 

_ 

% 

2. 

3. 

4. Feedwater harcdness ------

Boiler water sulfite ------------

Boiler water phosphate 

Boiler water Total Dissolved Solids 

Alkalinity 
ppm 

Condensate 
ph 

ppm 

ppml 

ppim 

ppm 

5. _ M_----_--------

6. _--------Kg/hr 

_ % 

7.---------- _ Oc 
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14.0 Practical Project Econonic Evaluation
 

Instructions
 

Your have been given two documents : (1) Questions and

Math Problem Solution Forms 
(2) Answer Sheet 
.
 
Please place your name in English on the indicated line
on 
the first page of each document.
 
Perform 
detailed calculations required to answer math,problem on the 
same page that the question appears.
These calculations will be used to determine partial credit

in case you incoriectly answer
 

When you finish turn in both documeidts 

Test Points 

This test is made up of three parts
 

Part I a matching test has 6 correct answers each counting

two points.
 

6 x 2 - 12 points
Part II has 8 problems with 17 correcttwo points . Two points 

answers each counting
will be deducted for each incorrect
 

answer. 
Do not guess 1
 

17 x 2 = 34 points
 
Part III has two math problems. Please work out problems on 
the
same sheet problem is given as partial credit will be given.
There are 7 correct answers in Part three and all have 8 pointscredit 
except problem 16.c which has 6 points credit 
.
 

6 x 8 - 48 points 
I x 6 = 6 points 

Total Test 
 =100 points
 

T"I
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tJAME 

Match optiunt approach (AT - OC ) with process condition 

In a waste heat boiler 

Process Condition 
 ( T - nC) 

i. Water 
 a.) 1
 

2. Air ( Atmos. Press.) 
 b.) 2 

c.) 7
 

3. Oil ( Scentistokes) 
 d.) 30
 

e.) 35
 

In a feed - effluent exchanger:
 

4. Water 
 f.) .5A 

g.) A 

5. Air 
 h.) 2A 

i.) 4A 

6. oil 
 j.) 8A
 

lote the following equation for A is 

A HOTIN 
 COLDIN
 

I"NIN 
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PART 11 - Multiple Choice 

NA14E 

Check (x) correct answer or answers on answier sheet. 
..ore than one correct answer for each question. 

There may be 

7. ROI is :
 

a. return on investment 

b. well defined
 

c. easy to calculate
 

d. can be used as a measure of performance
 

e. easily understood
 

8. IRR is : 

a. well defined
 

b. can be used as a measure of performance
 

c. easy to calculate
 

d. internal rate of return
 

e. easily understood
 

9. Capital is
 

a. 
cost of items with short useful lives
 
b. cost of items with long useful lives 

c. cost of doing business
 

d. deducted from revenue as spent 

e. value for i where tNPV = 0 

10. Expense is
 

a. 
cost of items with long useful lives 
b. deducted from revenue as spent 

c. cost of doing business
 

d. includes cost of energy 

e. includes cost of equipment 

iN
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PART 	 II - Multiple Chice ( continued) 

11. 	 The preferred factor for Judging energy savings is 

a. change in enthalpy
 

b. equivalent work content 

c. none of the above
 

12. 	 Ritio of annualized cost of power to annualized cost of surface 

( in a heat exchanger) at the optimum is 

a. 0.1 

b. 0.3 

c, 0.5 

d. 0.7 

e. 0.9 

13. Optimum tube-side velocity I in a heat exchangr) is 

a. 0.sm/ Sec.
 

b. I m/ Sec. 

c. 1.5 mi/ Sec. 

d. 2m / Sec. 

e. 2.5m/ Sec.
 

f. 3tW/Sec.
 

( m - Meters 

14. The optimumlP for liquids in heat exchangers is 

a. higher than the optimumnP for gases 

b. lower than the optimum ap for gases 
c. same as the optimumAp for gases 
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PART III - Math Probj.elis 

15. 
 The following data is available for a new industrial operation:
 

Operating Rate - 20 k tonnes / yr.
 
Selling Price of Product - 0.8 
L.E/ hg.
 
Capital Investment - 20 in L.E
 

Manufacturing Cost - 0.45 L.E / kg. 

( Note: k- 1,000 or 1U' = 1,0UU,UUU or 1U6 

Compute I 

a. annual revenue ( L.E/yr)
 

b. annual cost ( L.E/yr) 

c. profit ( L.E/yr)
 

d. ROL ( Return oit Investment - before taxes) as '
 

ScAV
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PART III - Math Problems ( continued) 

6. You must determine whether an electric motor or a steam turbine 
system is the most economic (ie, least expensive system) for 
your plant 'based on the following data: 

Energy Required - 1500 LIP 

Steam Turbine Efficiency u 60 1 

Electric Motor Efficiency - 90 % 

Investment Equivalent of Steam = 200 L.E/ kBtu/hr 

Investment Equivalent of Electric Power - 1000 L.E/ Kw 

Irstalled Cost of a 1500 H.P Steam Turbine - 100,000 L.E 

Installed Cost of a 1500 HP Electric Motor = 50,000 L.E 

Note: I lP - 2546 Btu/hr i 111P - 0.746 Kw 

Compute the following i
 

a. total cost of turbine (k.L.E)
 

b. total cost of motor (k.L.E)
 

c. energy system chosen
 

Si
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APSWER SIIEET 

NAME 

PAlr I 
 PART II 
MArCHING - Place letter MULTIPLE CHOICE-Mark x 

in blank for correct answer (s) 

1. 
 7.a. 10.a.
 

2. b. 
 b.
 

3. C. C. 

4. d. d.
 

5. e. e.
 

6. 
8.a. ll.a.
 

b. b.
 

C. C. 

d. 
12.a.
 

e. 
- b. 

C.
9.a. 


d.
b. 


e.

C. 


d.
 

13.a.
 
e. 

b. 

PARr III - MATH PROBLEMS c. 

15. a. (L.E/yr) d. 
b. (L.E/yr)
 

c. (L.E/yr) e. 

d. (L.E/yr) f.
 

16.a. (k.L.E)
 

b. (k.L.E) 14.a.
 

C. 
 b.
 

C.
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15.0 Pump Technology 

Instructions
 

You have been given two documents : (1) Questions apd Math 
Problem Solution Forms (2) Answer Sheet 

Please place your name In English on the indicated line of the 
first page of each documents . 

Perform detailed calculations required to 
answer math problem
 
on the same page that the .question appears. These calculations
will be used to determine partial credit in case you incorrectly 
answer
 

When you finish turn in both documents 

Test Points
 

This test is made up of three parts
 

Part I a true or false test has 5 problems with 28 correct
 
answers each counting one point
 

28 x 1 = 28 points 

Part II isa multiple choice test and has six problems and
six correct answers each cotunting two points 

Credit will be assigned as follows :
 

6 x 2 12 points 
Part III 
 is a math problem test with 3 problems and

15 correct answers each counting four points 

15 x 4 = 60 points 

Total Test = 10U points 
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PART I - True or False Questions 

1. 	 In general what precautions would you take when preparing to 
install a mechanical seal in a centrifugal pump ? From a to f below 
indicate true ox- false . 

a. All pump parts should be clean, especially the bore of the
 
stuffing box, the face of the stuffing box, the shaft or the 
shaft sleeve surfaces, etc. 

b. The face of the stuffing box should be free of any burrs 

C. All seal parts should be clean and visually checked for defects. 

d. The stationary and rotating seal faces should be checked in 
flatness using a mono chromatic light, 

e. When installed the face of the stationary seal must be square
with the shaft axis, usiRg a dial indicator calibrated in 
0.0001 in. or equivalent . 

f. The springs of the rotating member must be fully compressed. 

2. 	 What should be considered when designing a pump installatlon in order 

to achieve minimum energy consumption ? 

In (a) to (g) indicate true or false . 

a. 	 Will the pump in the system, operate at constant capacity and 
constant head or over a broad range of head and capacity ?
 

b. 	 The pumip should be designed with at least 20% excess capacity 
at the rated head
 

c. 	 Design the system to minimize pump requirements in terms of 
head, capacity and horsepower .
 

d. 	Operate the pump with throt.led -ischarge rather than on 
by-pass control or stop-start operation . 

e. 	Reduce pipe friction loss by using low-pressure-drop valves
 
and 	miiinimu, number of fittings . 

f. 	 For boiler [ced pump operation, for example provide a control 
valve in the minilnuju flow by-pass line . 

g. 	Refer to R.E Dolman article " Twenty techniques for saving 
energy in pumping operations ". 
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PART I -	 True or False Questions (continued) 

3. Indicate whether the following affinity laws are true or false 

a. 	 Q RPM
 

Q, RPM 2
 

b. 	 lii RPM , ) 

H 2 (RPM 2 ) 

3 

c. 	 Blip 1 3W RPM ) 

Blip 2 RPM 2 

d. 	 Q2 D 
Q D 

e. 	 H, 
 D,
 

H2 ' D 2
 

Blip 2 D 



Page 3 or 9 

PART I - True of False Questions (continued) 

4. 	 Consider the following statements 

3 

a. One ft of water at 14.7 PSIG pressure and 6U"F is equal to
 
7.48 gallons
 

b. 	 One gallon of water at 14.7 PSIG and 60°F weighs 8.33 LBS. 

c. 	 Water at 14.7 PSIA and 60°F weighs62,4 LBS. 

d. 	 The pressure exerted erually in all directions at the bottom 

of a 34 ft. vertical coluin of water is 14.7 PSIG . 

e. 	One horsepower i.. ?qual to 33,000 ft LBS per minute
 

f. 	One horsepower is equal to 0.746 KW.
 

Indicate which of the above if any, is true, which, if any,is false
 

5. 	Are the following statements triue or false ?
 

a. 	 NPS1lr is a fwuiction of the pump desirjri 

b. 	 NPSHa is a function of the system in which a pump is installed 

c. 	 Both NPS11r and NPSnla vary with flow rate 
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PAWRT 	 II - Multiple Choice 

1. A 	 system, requires a flow of 5UU ypi,. 'The system head' at this 
capacity is 1O0 ft. A tentative pwnp selcntion for these coliditioils 
requires 10 ft. NPSIi . However, at the 5U0 gpi, flow rate the system 
available UPSIIA is only 6 ft. What do you do 7 

a. 	 Select a pumip of higher rotative speed 

b. 	 Select a puimp of lower rotative speed 

c. 	 Modify the sytetu to provide additiolidl NPSII A 

2. 	 Wiich ,f the following statements, as they apply to centrifugal pump 
operation is true
 

a. 	 The whp is always greater than the blip 

b. 	 The whp is always less.than the bhp
 

3. 	 In a pipeline where liquid is flowing, the friction loss varies
 

a. 	 Directly as the velocity
 

b. 	 As the square of the velocity
 

c. 	 As the velicity cubed
 

4. 	 At any part in a pipeline where liquid is flowing, the total head
 

is made up of static head plus velocity head
 

a. 	 True
 

b. 	 False
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PART 	 II - Multiple Choice (continued) 

5. 	 The total dynamic head (TD11) of a centrifugal pump is the suijuationof the static head and 
less 	

the velocity head at the dischaLge flangethe suuiation of the static head and the velocity head atthe suction flange, all corrected to the centerline of the pump
 

a. True 

b. False
 

6. 	 In order for a centrifugal pump to operate at any fixed capacity,
 

a. the NPSHr must equal the NPSHa 

b. the tpsuir ust exceed the NPS1a 
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PART III - Math Problems 

I. Provide the metric 

a. 500 gpm 

equivalent 

w I3/s 

b. 100 ft. _ M_ 

C. 

d. 

I) ft./sec. __ 

32.17 ft./sec.
2 

/9 

m_/s2 

-7
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PART III - Math Problems (continued) 

2. A centrifugal 
head (TVII at 

pump delivers 500 gpm capacity 
its best efficiency point (BEP) 

at 1UU ft. total ,dyniamiic 
when operating at 

1750 rpmu 

a. What will be the capacity (gpmi) aiid TDII (ft.), at its 81:P, whei 
operating at 1450 rpm ? 

b. What will be the capacity (gpm) and TOII (ft.) at its BEP, when 
operating at 295U rpm 7 

c. What is the pump specific speed 

I- When operating at 1750 rpm 7 

2- When operating at 145U rpm 7 

3- When operating at 2950 rpm 7 
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PART Ill 
- Math Problems (continued)
 

3. A pump with a 13-1/2" diameter i.,puller ruinning at 1760 rpm drdivers2500 gpin of water gainst a total dynamic head of 15U ft. with ani 
efficiency of 81%
 

a. What is the brake horsopower consuned ? 

b. What would be thid capacity (cpm), head (ft.) and BIIP ifimpeller diameter is redicecd to 13", and the pump speed 
to IBUU rpm. 

the 
increased 
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AN|SWER PUNf P ''F:CI iiIIait;SHE:.ET 

IiII.,E 

PART I - True or False Qluestloils PAWT Ii - ultiLl e Ciulce 

Place a T (True) or 
in the blank space 

F (False) Check x) the correct aswe 

l.a. 

b. 

5.a. 

b. 

l.a. 

b. 
C. 

d. 

C . C. 

e . 2.a . ' 

f. 
b. 

2.a.La 

.b. 
b . 3.a. 

C. 

d. C.._ _ __ _ _ 

e,e. 

f. 
9. 

f.' 
* a. 

b. 

3.a . 
b. 
C.. 

PART III 

l •a. 
- MATH PROBLEMS 

s 

5.a. ______ .a. 
b. 

d. b. m 
6.a. 

e. 

f. d. 

/S 

m s 
b. _ 

2 .a.2 -a. 

4ft. 
gpiu 

b. 

C. 

b. - gprn 
ft. 

d. C.1. rpu 

e. 

f" 
2. 

3. 

rpm 

rpin 

3.a. 

b. b. gpli 

ft. 

Blip 
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16.0 Compressor Technology
 

Distructions
 

You have been given two documtents : (1) Questions and
 
Math Problem Solution Forms (2) Answer Sheet .
 
Please place your name in English on the indicated line onthe first page of each document . 
Perform detailed calculations required to answer math problemon the same page that the question appears. These calculationiswill be used to determine partial credit in case you incorrectly
 
answer 

* When you finish turn in both documtents 

Test Points
 

This test is made up of three parts
 

Part I a matching 
 test has 16 correct answers each countingtwo points 
16 -
x 2 32 points 

Part II has two math problems. Please work out problems onthe same sheet problem is given as partial credit will be 
given .
 

Credit is assigned as follows 
:
 

Problem No. 1 
has four parts each with 4 points credit
 

4 x 4 = lb points
Problem No. 2 has five parts each with 6 points credit 

5 x 6 = 3U Polncs 

Part III has two multiple choice problems 

Problem No. I 
has 11 points credit 
1 x 11 =11 points 

Problem bo. 2 has 11 points credit 

I x 11 =11 poirts 

Total Test =ILJ' points 

\5) 



Page I of ( 

PA T I - Matching Test 

NAME 

Match items in column B with1. items in coluim A. Note there are5 wrong or extra answers in column B . 

1. Centrifugal compressor A. Inducer vanes 
2. Shaft horsepower B. Shaft bearings 
3. Clearance pocket 
 C. No heat. lost or gained in compression
4. Isothermal compression 
 D. Positive displacement compressor

5. Cylinder liner 
 E. Seal oil system
 
6. Reciprocating kompressor F. 
Oil whirl vibration
 
7. Polytropic compression G. Seal leakage along the cylinder bore
 
8. Liquid injection 
 H. Flywheel
 
9. Non-lube construction 
 I. Dynamic compressor
 

10. Oil seals require a 
 J. Diffuser
 
11. Rod packing K. Compressor volumetric 
control
 

.12. Gas leakage seals 
 L. Labyrinth seals
 
13. Adiabatic compression 
 M. Gas horsepower plus bearing and seal
 
14. Piston rings 
 horsepower
 
15. Tilting pad 
 N. Carbon or TFE rings

16. Sub-syncronous 


0. Liquid ring compressor
 

P. Replacable cylindeL 
bore
 

Q. Constant temperature compression 
R. Piston rod gas seal
 

S. has a higher discfiarri temperature 
than adiabatic compression 

T. Water jacket
 

U. Impeller vanes 

IT 
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PART II - Math Problems 

NlIV.IE 

1. For the following gas coiposition, determine 

a. the molecular weight (m) of the gas mixture 

b. the density of the mixture (or specific gravity 

relative to dry air)
 

c. the specific heats, c p and c v 

d. the ratio (W-1)/k (For use with [(p 2 /l 1 )----1J 

Gas Composition for abovesVoluuetric 150% C02 ; 4%31 02; 811/ N2 
Gas VPl. Fraction. Mol Wt. _C C * 

p- -

CO 2 0.15 44 0.203 - 0o8191 

02 0.04 32 0.217 0.9166
 

N2 0.81 28 0.244 1.0393
 

* U. S. Customary Units, Btu/ibm'OR 

** S I Units Kilojoules/kilogram.kelvin 
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PART II - Math Problems -


Problem (1) - (conltinued)
 

IC 



'atic 4 ar U 

2. 	 The gas in problem No.1 is to be compressed iii a 

three (3) stage compressor from an ittlet pressure of 

J4.5 psia (99.97 Kpa) and 85 0 F (29.14 C) to a 

discharge pressure of 125 psia (861.05 Kpa).
 

The inlet volume is 1500 CFN (0.7079 m3/s).
 

a. 	Determine the adiabatic discharge temperature of
 

each stage with intercooling to 85 OF (29.4 OC) 

between each stage and a 1.5 psi (10.34 KPa)
 

pressure loss through each intercooler and piping.
 

Notet Divide the work equally between the stages. 

That is; take the cube root of the overall pressure 

ratio including the interstage pressure losst

'1.5 	 = 15+)P2/P1 	 )1/3p2/Pl per stage L 

b. 	 Assume the compressor is a centrifugal compressor 

with epch stage having a polytropic efficiency of 

75%. All other data as before.
 

1. 	Calculate the polytropic head per stage 

2. 	Calculate the polytropic discharge temperature
 

of each stage 

3. Calculate the gas horsepower (kw) per stage
 

4. Calculate the overall brake horsepower (kw)
 

assuming the compressor has 5% ziechanical losses 

2 -7
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I'/rur i - Math Problems 

Problen (2) - (coltillued) 
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PART III - Multiple Choice 

NAtME 

i. An auxiliary lube oil system for a single line compressor 

train should inaclude which of the followings

a. a single lube oil piump
 

b. a main and auxiliary lube oil pumtp
 

c. instruiientation to automatically start 
tlie auxiliary
 

oil putmp when the lube oil pressure drops below a
 

predetermined low oil pressure.
 

d. instrunentation to shut down the main compressor train 

when the lube oil pressure drops below a predetermined 

low low oil pressure 



fA"IT i±l - Multi piG Ci-oice - (continued) Page 7 of 8 

2. A centrifugal compressor operates ii a stable manner uily 

when the volume throughput is greater than the suge volumie. 

a. The required volume can be maintained automatically. 

b. Instrtutientatioi must be incorporated to automatically 

maintain no less than the minimuti flow volume. 

c. The minimum flow volutie is always maintained by 

opeiLing a by-pass. 

d. The minimu flow volume is always maintained by 

venting to the atmosphere. 

-
; &. 
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Compressor Technology 

Aitswer Sheet 

VJAEt. 

PART I - Matching Test PART II - Math Problems 

Place letter corresponding to
 
correct statement in blank 
space
 

1. 
1. 

a.
2. 

b. 
3. 

C.
4. 

d. 

6. 

2. 
7. 

a. 
8. 

b.
 
9. 

2.
 

11.3.
10.
 
12. 

4
 

PARTiII - Multiple Choice
13. 

14. 

1.a. 

b. _ _ _ _ _15.
 
C.
 

16.
 

dl.
 

2. 
a. 

b. 

C._ 

d. 
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ORGANIZATION FOR ENERGY PIANNING 

INDUSTRIAL ENERGY CCNSERVATION PROJECT 

Appli.cation For Participation 

Campany Name :
 

Address 

Telephone
 

Person to be Contacted : 

Nature of Comrpany's Businiess : 

Products 

Production Quantity ,_for year 198 

1. Please describe briefly the type of processes used : 

2. Please specify approximately the annual quantity of energy used 

LPG 

Gasoline 

Kerosene 

Mazout 

Electricity 

Other (specify) 

Data are for year 198 



3. Please indicate the energy-using equipment you have ( Indicate -number) : 

Boilers Heavy electricaL rachinery 

Frwnaces 
Other (specify)
 

Kilns
 

Ovens
 

Electricity Generators 

Do you consider your eruipmtent to be : New Moderately aged Old 

4. Have you already undertaken any energy conservation studies or have youimplemented any energy conservation measures ? 

Please describe : 

5. Tnat do you consider to be your biggest energy problem now ? 



EQUIPMEIr DATA FORM 

IJUJ,: rjF C-PAIY PRODUCTIVE UNIT s DEPARThEW' 

e Date & SpecificationsEquipment PerformanProduced EnergyFeed Energy 

Other Addtions 
- - - ate of Production kctual Stopag IveraR c / hour i /1000 operatO 

Yea.r of Steam Air Stea Current Air - tn_ h-ri1 Measuring Control 
SpRate Elec. Prwsed Elec. resse 

ii .a a f .,ufacturexn Fuel urrent ...h±L 
- Ace.tc ff- HourIAnd n 


Press- Factor Actue ienc / da, Sudden P Equipments Equipment

tPtc' Menu Kind rusauri Volt Pressur ProsuM VoltT7PI! Ldiv(maua Feed 

- ops-orop-
Con um P v te .'ra emper - p er Amua rar. 

ption/ tura ture Amp. ture Amp. tee age %t gep
1 

ih I I 
* I 

Remarks 

1- Mention units used for the data
Responsible Manager (Name) Date : 

2- In (other aejittons) fieldl mention reasons of the -es%.er Ini
() PUSiticofI 


energy and produced er.ergyj if any

St~jnturefeed 


related equIpsents;Also specifications of supplemental 
w.ith respect to energy waste etc. 

3- Complete data in other page if necessary 



NAME: ROBERT J. LARSON
 

CURRENT TITLE: 	 Senior Engineering Evaluations Consultant
 
Corporate Research Laboratories
 

PRIMARY.SPECIALITIES: 


EDUCATION:
 

Economic Evaluations 
Chemical Process Design 
Dis t. ill at ion 
Heat Transfer 
Energy Conservation 

DEGREE(S) DISCIPLINE 	 SCHOOL YEAR
 

B.S.Ch.E. Chemical Engineering Northwestern Univ. 1947
 

SYNOPSiS OF CAREER:
 

1982-Present: 	 Senior Engineering Evalua.ions Consultant engaged in
 
evaluation of current research projects and planning of
 
future research activities and directions.
 

1981-1982: 	 Engineering Specialist, consulting av.d problem-solving
 
throughout the company in the areas of Economic
 
Evaluations, Heat Transfer, and Distillation.
 

1978-1981: 	 Engineering Specialist, engaged in development and
 
introduction of data acquisition, correlation, and
 
presentation techniques and cost engineering methods.
 

1976-1978: 	 Engineering Superintendent, supervising a group engaged
 
in development of cost engineering and project monitoring
 
techniques.
 

1970-1976: 	 Engineering Superintendent, supervising a group of
 
engineers engaged in chemical process design and economic
 
analysis activities for a wide variety of clients.
 

1966-1970: 	 Engineering specialist, process design and economic
 
evaluation for chemical intermediates, polymerization,
 
and chemical fiber manufacturing processes.
 

1964-1966: 	 Development Manager, directing development of a new
 
system for manufacture of a chemical stretch-fiber.
 

1962-1964: 	 Plant Manager, directing process development, and plant
 
construction and operation for manufacture of a new
 
chemical fiber.
 

1960-1962: 	 Senior Design Engineer, engaged in process design for
 
chemical intermediates, polymer, and chemical fiber
 
manufacturing processes.
 



ROBERT J. LARSON (Con't.)
 

1956-1960: 	 Plant Technical Superintendent, supervising a group of
 
engineers engaged in plant process trouble-shooting,
 
product improvement, and start-up of new operating units.
 

1952-1956: 	 Plant Manufacturing Superintendent, directing engineers

and operators in the operation of a plant unit 
manufacturing polymer precursors for chemical fibers.
 

1950-1952: 	 Process Development Supervisor, supervising the operation
 
of a small scale production unit for the development of 
polymerization processes and production of "semi-works" 
quantities of new polymers. 

1947-1950: 	 Research Engineer engaged in "bench-scale" and pilot plant
 
development of processes for chemical intermediates and
 
polymers.
 

Teaches Project Financial Analysis within his company, in Continuing

Education courses for the American Institute of Chemical Engineers, and
 
at the graduate aud undergraduate level in universities.
 

Lectures extensively on Project. Economic Analysis, alternate
 
identification and assessment, and energy conservation at technical
 
seminars and professional society meetings.
 



RESUME
 
Revised - November 1979
 

DAVID FAIRFIELD DYER
 

Professor, Departmient of Mechanical Engineering 
School of Engineering 
Auburn University 
Auburn, Alabama 36830 

Date and Place of Birth . . . . . . . . . . . .

. . . . . . . . Married, 3 childrenMarital Status . ...... 

EDUCATIONAL BAC:KGROUND
 

Imperial College, University of London, 1966-67
NSF Postdoctoral Study, 

Ph.D., Mechanical Engineering, Georgia Institute of Technology, ,965 

M.S.M.E., Mechanical Engineering, Georgia Institute of Technology, 1964 

B.S.M.E., Mechanical Engineering, University of Tennessee, 1962 

ACADEMIC EXPERIENCE
 

Department of Mechanical Engineering,Undergraduate Teaching Aid, 
University of Tennessee, 1961-1962. 

of Mechanical Engineering, GeorgiaTeaching Assistant, School 
Institute of Technology, 1963-1965. 

of Mechanical Engineering, GeorgiaResearch Assistant, School 
Institute of Technology, 1964-1965.
 

Assistant Professor, Department of Mechanical Engineering, Auburn
 

University, 1965-1969 (on leave June 1966-August 1967).
 

Associate Professor, Department of Mechanical Engineerini, Auburn
 

University, 1969-1977 (on leave August 1972-December 1973).
 

of Mechanical Engineering, Auburn University,Professor, Department 
1977-present.
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DAVID F. DYER (CONTINUED)
 

iNGUSTRAL - GC0,ERT.;MENT EXPERIENCE 

Co-op Engineer, ARO, Incorporated, Arnold Air Force Station, Tennessee, 
alternate quarters, 1958-1961.
 

Thermal Design Engineer, ARO, Incorporated, Arnold Air Force Station, 
Tennessee, Suners 1962-1963.
 

Research Engineer, ARO, Incorporated, Arnold Air Force Station, 
-Tennessee, Surrner 1957. 

Liaision Scientist, Office of Naval Research, London, August 1972-

Duecember 1973. 

Project Engineer, FMTS, Incorporated, London, Suner 1974.
 

ADMINISTRATIVE EXPERIENCE 

Project and Co-Project Leader on Industrial nd Governmental Supported
Research Projects Exceeding $3,000,000 in value over last ten years. 

Director, Alabama Energy Extension Service, 1977-1979. 

EXTENSION EXPERIENCE
 

Development and Presentation of Courses
 

"Recent Advances in Calculation of Separated Flows", Auburn University 
Engineering Extension, Auburn, May 1968.
 

"Industrial Energy Conservation", Auburn University Engineering 
Extension, Birmingham, February 1974.
 

"Industrial Energy Conservation", Louisiana State University Engineering 
Extension, Baton Rouge, Louisiana, March 1974.
 

"Industrial Energy Conservation for Managers", Auburn University
Engineering Extension, Birmingham, September 1974. 

"Industrial Energy Conservation", Wisconsin University Engineering 
Extension, Madison, Wisconsin, October 1974.
 

"Energy Systems", NASA/Huntsville, Alabama, January 1975. 

"Boiler Efficiency Improvement", Sponsored by the Federal Energy
Administration, Presented at six locations in the State of 
Alabama, June, July, August 1975.
 

"Energy Conservation for Industrial Plants and Facilities", Auburn 
University Engineering Extension, Birmingham, Alabama, Otober 
1975.
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DAVID F. DYER (CONTINUED)
 

"Boiler Efficiency Improvement Seminar", Auburn' University Engineering 
Extension Service, Rock Hill, South Carolina, December 10-11, 1975. 

"Analysis of Power Plant Cooling Systems", Auburn University Engineering
 
Extension Service, Auburn, Alabama, February 16-19, 1976.
 

"Improving Boiler Efficiency", North Carolina State University, 
Industrial Extension Service, Raleigh, N.C., March 25-26, 1976.
 

"Energy Systems", Auburn University Engineering Extension Service, 
Birmingham Office, NASA/Huntsville, Huntsville, Alabama, March
 
16-17, 1976.
 

"Boiler Efficiency Improvement Seminar", Auburn University Engineering
 
EXtension Service, Rockhill, S.C., Septeber 15-16, 1976.
 
1 

"Energy Conservation in Industrial Plants and Facilities", Auburn
 
University Engineering Extension Service, Birmingham Office,
 
October 19-20, 1976.
 

"Boiler Efficiency iiprovement", Auburn University Engineering Extension 
Service, Huntsville, Alabama, January 12-13, 1977.
 

''Improving the Efficiency and Safety of Boilers and Systems Using Steam", 
Auburn University Engineering Extinsion Service for West Point Pepperell, 
August 1977. 

"Energy Conservation, Industrial Plants and Facilities", Auburn University 

Engineering Extension Service, Mobile, Alabama, August 15-16, 1977..
 

"Boiler Certification", Auburn University Engineering Extension, Huntsville,
 

Alabama, for the U.S. Army, Two 40-hour Short Courses, March-August 1977.
 

"Industrial Plant Boilers - Measuring and Improving Efficiency", Cleveland 
Engineering Society, Cleveland, Ohio, August 15-16, 1977.
 

"Energy Conservation for Industrial Plants and Facilities", Auburn University 
Engineering Extension Service, Birmingham, Alabama, October 12-13, 1977. 

"Industrial Plant Boilers - Measuring and Improving Efficiency", University 
of Wisconsin Engineering Extension, Madison, Wisconsin, March 23-29, 1977; 
March 30-31, 1977; June 13-14, 1977; September 7-8, 1977; September 9-10, 
1977; November 21-22, 1977; November 10-11,1979.
 

"Boiler Efficiency Improvement", Auburn University Engineering Extension
 
Service and Alabama Development Office Energy Management Board, Auburn,
 
Alabama, December 8-10, 1977, Dothan, Alabama; January 10-12, 1978, 
Huntsville, Alabama; January 17-19, 1978, Auburn, Alabama; July 24-25,
 
1979, Birmingham, Alabama; August 1-2, 1979, Mobile, Alabama; October
 
16-17, 1979, Huntsville, Alabama. 
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DAVID F. DYER (CONTINUED)

0 

"Industrial Boiler Plants - Measuring and Improving Efficiency", North 
Carolina State University Extension Service, Raleigh, No,'th Carolina, 
February 1-2, 1978. 

"Boiler Efficiency Improvement", Sall State University and Auburn
 
University Engineering Extension Service, Muncie, Indiana, April 11-12,
 
1978.
 

"Boiler Efficiency. Improvement Institute", Atlanta, Georgia, August 30-31,

1978; Memphis, Tennessee, September 27-28, 1978; Houston, Texas,

October 24-25, 1978; Cleveland, Ohio, November 20-21, 1978; Buffalo,

New York, December 6-7, 1978; Chicago, Illinois, December 12-13, 1978;
 
Atlanta, Georgia, December 19-20, 1978; Pittsburgh, Pennsylvania,

February 27-28,1979; Charolette, North Carolina, March 27-28, 1979;

Orlando, Florida, April 11-12, 19,79; Dallas, Texas, May 1-2, 1979;
 
Los Angeles, California, June 11-12, 1979; Los Angeles, California,
 
June 13-14, 1979; Boston, Massachusetts, June 18, 1979; Pittsburgh,

Pennsylvania, June 28-29, 1979; Utica, New York, July 17-18, 1979;

Albany, New York, July 19-20, 1979; Rochester, New York, August 7-8,

1979; Buffalo, New York, August 9-10, 1979; Long Island, New York,

August 21-22, 1979; Staten Island, New York, August 23-24, 1979;
 
Binghampton, New York, September 10-11, 1979; Rockland County,

September 12-13, 1979; Syracuse, New York, September 14, 1979; Manhattan,

New York, September 24-25, 1979; Syracuse, New York, October 23-24,

1979; Atlanta, Georgia, October 30, 1979; Madison, Wisconsin, November
 
12-13, 1979; Colorado Springs, Colorado, November 14, 1979; Chicago,
 
Illinois, November 15, 1979.
 

"Hospital Boiler Efficiency Improvement", Hospital Council of Western,

Pennsylvania,. Pittsburgh, Pennsylvania, September 6-7, 1978.
 

"Industrial Boiler Efficiency Improvement", University of Massachusetts,
 
Amherst, Massachusetts, October 30-31, 1978.
 

"Industrial Boiler Efficiency Improvement", Mobile, Alabama, May 30-31,

1978; Montgomery, Alabama, June 7-8, 1978; Jacksonville, Alabama.
 
August 16-17, 1978; Birmingham, Alabama, October 10-11, 1978; Birmincham,

Alabama, October 18-19, 1978; Sheffield, Alabama, November 1-2, 1978.
 

"Boiler/Water Heater Efficiency Improvement", Alabama Energy Extension
 
Service, Birmingham, Alabama, April 19, 1978; Decatur, Alabama, March 15,

1978; Mobile, Alabama, March 9, 1978; Montgomery, Alabama, February 10,

1978; Evergreen, Alabama, May 26, 1978; Scottsboro, Alabama, June 20,

1978; Jacksonville, Alabama, June 91, 1978; 'Florence, Alabama, July 2E,

1978; Huntsville, Alabama, July 27, 1978; Montgomery, Alabama, August 9,

1978; Birmingham, Alabama, August 15, 1978; Tuscaloosa, Alabama,

September 12, 1978; Auburn, Alabama, October 3, 1978; Montccmery, Alabarma,

October 4, 1978; Troy, Alabama, November 9, 1978; Dothan, Alabama,
 
November 10, 1978; Ozark, Alabama, May 23, 1979; Montgomery, Alabama,

May 30, 1979; Tri-City, Alabama, July 26, 1979; Birmingham, Alabama,

July 31, 1979; Phenix City,. Alabama, September 26, 1979;, Tuscaloosa,
 
Alabama, November 20, 1979.
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DAVID F. DYER (CONTINUED)
 

CONSULTING EXPERIENCE 

Served as Consultant to: 

ARO, Incorporated, Tullahoma, Tennessee,.I9'-1970: [Numerical Fluid 
Mechanics[ 

CMI Systems, Chattanooga, Tennessee, 1970-1972: [Design of Energy 
Recovery System] 

Rahm and Haas, Huntsville, Alabama, 1968: [Solid Rockets] 

FMTS, Waverly, Alabama, 1974/Present: [Numerical Fluid Mechanics] 

E 1, Auburn, Alabama, 1975/Present: [Energy Studies] 

AMCO, Montgomery, Alabama, 1978: [Boiler Tests] 

Price-Waterhouse, Wasnington, D.C., 1976: [Boiler-Efficiency Codes] 

Martin Industries, Huntsville, Alabama, 1976: [Performance Testing 
of Heating Equipment]
 

Abbott Labs, Chicago, Illinois, 1977: [Boiler Efficiency]
 

Atlanta Stove Works, Atlanta, 1977: [Stove Efficiency]
 

Nabisco, Inc., Englewcod, New Jersey, 1979: [Boiler Efficiency]
 

Bristol Myers, Syracuse, New York, 1979:. LBoiler Efficiency] 

SPONSORED RESEARCH EXPERIENCE
 

Project Leader, NSF Grant GK1606, 'Pressure Drop in a Liquid Nitrogen 
Cold Trap," September 1967 - September 1968. 

Co-Principal Investigator, AMC C1325, "Hypersonic Radiative Flows," 
Army Missile Command, 1967-1969.. 

Co-Project Leader, Research Grant-In-Aid Project 156-8, "Investigation

of Flame Phenomena in an Oxy-hydrogen Rocket Motor," Auburn
 
University, 1968-1969.'
 

Co-Principal Investigator, AiC 1818, "Hypersonic Radiative Flows," 
Army Missile Command, AMC C1326, 1970-1971. 
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DAVID F. DYER (CONTINUED)
 

SPONSORED RESEJ'.RCH EXPERIENCE (CONTiNUED) 

Project Leader, ME-42, "Freeze Drying of Particle Beds," Auburn Univer
sity Engineering Experiment Station, 1970-1971.
 

Co-Project Leader, A-025-ALA, "Reducing Thermal Pollution Through Interstellar Radiation," Water Resources Research Institute, Auburn
 
University, 1971.1972.
 

Co-Project Leader, Contract N00014-72-C-0177, "Performance of Gas

Augmented Waterjet Propulsion System:, Office of Naval Research/

Naval Ship Systems Command, March 1972-July 1973.
 

Co-Project Leader, Contract NO0014-73-AO061-0001, "Investigation of
the Design Needs for Submarines of the Future," Office of Naval
 
Research, September 1972-September 1973
 

iC-Project Leader, Contract A-031-ALA, "Analysis and Design of an
Tnterstellar Radiator System," Water Resources Research Institute,

July 1972-July 1973.
 

Co-Project Leader, Electric Power Research Institute (EPRI-321),

"Comparison of Performance, Economics and Reliability of Phased-

Cooled with Cooling Towers and Coolings Pond," September 1974-

December 1975.
 

Co-Project Leader, "Evaluation of Techniques to Predict Heat Fluxes,
Pressure Drops and Leakages in Steam Generators for the Breeder

Reactor Program," General Electric Company, 
 intract GE-190 ME,

September 1974-July 1975.
 

Co-Prcject Leader, "Improving Operating Efficiency of Steam Generating
Boilers," Contract No. Co-04-50100-00 with Federal Energy Agency,

Februar,1 1975-December '1976.
 

Co-Project Leader, "Air-Augmented Waterject Propulsion;" Office of NavalResearch, Contract No. N00014-75-C-0936, June 1975-December 1976. 

Co-Project Director, "Feasibility Study of Combined Dry Cooling Tower
and Phased Cooling Systems, Battelle Northwest Lab, Contract
 
BSA-994, June 1975.
 

Co-Project Leader and Co-Principal Investigator, National Science
Foundation, Contract No. LC03995, "Development of Method to Aid

in Minimizing Energy Consumption in Pulp and Paper Plants:."
 
March 1975/Present.
 

Project Leader, Alabama Energy Management Board, Contract 422136,
 
1977.
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DAVID F. DYER (CONTINUED)
 

SPONSORED RESEARCH EXPERIENCE (CONTINUED)
 

Co-Project Leader, Department of Energy, Contract No. EC-77--S-05-.552,

"Improving the Efficiency, Safety, and Utility of Wood Burning Units,"

September 1977/Present.
 

Co-Principal Investigator, Alabama Energy Management Board (DOE),

Contract No. 4-22131, "Developing and Testing ,Methods to Perform
 
Energy Audits in'Industrial Plants and Facilities," June 3978/
 
Present.
 

Project Leader, "Energy Savings Associated with use of Daytime Shutoff
 
Of Cooling Systems for Homes," AEMB, Contract ADO-AU-X996, August/
 
September 1978.
 

1, i 
Co-Project Leader, Fireplace Institute, "Efficiency and Output


Rating of Home heating 'eWoodburning Units Using Calorimeter
 
Room," Contract 94-20199, April 1979/April 1981.
 

Co-Project Leader, Fireplace Institute, Contract No. 4-20199,
 
"Development and Construction of Calorimeter Room to Test
 
Woodburning Units," March 1978/Present.
 

.,ACo-ProjectLeader, Monsanto Research Corporation, "Pollution From Home
 
Heating Woodburning Units", February/Auqust 1979. 

Project Leader, Vega Industries, "Pyrotechnic Effects on Flamability",
 
October 1979/October 1980.
 

Co-Project Leader, National Bureau of Standards, "Safety Aspects of
 
Insert Fireplaces in Zero-Clearance Fireplaces", December 1979/
 
December 1980.
 

REFERRED PUBLICATIONS
 

"A Standard for Vapor Pressure Measurement at Low Pressures," Vacuum,
 
14, (1964), 395, [co-authored with J. E. Sunderland].
 

"Bulk and Diffusion Transport in the Region between .!lecular and
 
Viscous Flow," International Journal of Heat and Mass Transfer,
 
9, (1966), 519-522, [co-authored with J. E. SuncaerlanaJ. . 

"Equilibrium Vapor Pressure of Frozen Bovine Muscle," Journal of Fcod 
Science, 31, 2, (1966), 196-201, Eco-authored with J. E. Sunderlanal. 

"Transient Temperature Distribution During Sublimaticn Dehydration," AS,.E 
Journal of Heat Transfer, 89, C, 1 (February 1967), 109-110, [co
authored with J. E. Sunderland]. 

K.7
 



DAVID F. DYER (CONTINUED)
 

REFERRED PUBL1CATIONS (:ONTINUED)
 

"Total Pressure Drop Across a Cold Trap in Low Vacuum Applic:ation,"
 

British Journal of Applied Physics, 18, 3 (1967), 297-308,
Lco-authorea with J. E. Sun-erlana- .
 

".ulk and Diffusion Transport of Gases at Non-Uniform Pressures," 
Transactions of the Farada, Society, 63, (1967), 573-378. 

"A Mathematical Model for Deposition From Turbuent Flows," ASME Journal 
of Enineerina for Power, 90, A2 (April 1968), 164-170, co-auzhoreJu 

with J. broaaway, R. I. Vachon and H. Zallen].
 

"Heat and Mass Transfer Mechanisms in'Sublimation Dehydration," Trans
actions of ASME, Journal of Heat Transfer, 90, C, 4 (November
 
1968), 379-384, Lco-autnorea with J. E. Sunderland].
 

"The Role of Convection in Drying, Journal of Chemical Enineerin
 
Science, 23, (1968), 565-970, [co-autnorea wirn J. E. SuncerlancJ.
 

"Quasi-Steady Compressible Flow with Heat Transfer in'Accelerating 
Nozzles and Ducts," Journal of Soacecraft and Rockets, 6, 3,
(March 1969), 308-311, Lco-autnored witn R. I. Vacnon and W. Chen]. 

"The Influence of Varying Interface Temperature on Freeze-Drying," 
Proceedinqs of International Institute of Refrigeration, (1969).
 
Ico-authored with J. E. Sunderland]. Presencea at tne international
 
Institute of Refrigeration, Lausanne, Switzerland, June 1969.
 

"A Numerical Solution for the Single-Scre%. Extrusion of a Polymer Melt,"
 
AlChE Journal, 15, 6, 823-838, (1969).
 

"A Sublimation Dehydration of Particles," Proceedinas of the 1970
 
Southeastern Seminar on Thermal Science, Raieigh, North Car.olina,
 
April 1970.
 

"Comparisons of Theory and Experiment for Turbulent Boundary Layers 
on
 
Simple Shapes at Hypersonic Conditions," Proceedilns of the 1970
 
Heat Transfer and Fluid Mechanics Institute, 1970, 168-188,
 
rco-autnorea witn A. w. Mayne'. 

"The Pressure Distribution in a Liquid-Nitrogen Cold Trap," Advances
 
in Cryogenic Engineering, 16, (1970), 268-276, Presented at
 
Cryogenic Engineering Conference, Boulder, Colorado, June 1970.
 

"Freeze-Drying of Spheres and Cylinders," ASME Journal of Heat Transfer,
 
Eco-authored with C. C. Cox].
 

"Freeze-Drying of Bodies Subject to Radiation Boundary Conditions,"
 
Transactions of ASME, Journal of Heat Transfer, 93, C,,4, 425-431,
 
November 1971, [co-authored with J. E. Sunclerland].
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REFERRED PUSLICATIOhS (CO,,TIUE) 
.,6 

"Appiication of the Patankar-Spalding Finite Difference Procedure to 
Turbulent Radiating Boundary Layer Flow," International Journal of
 
Heat and Mass Transfer, 14, (1971), 667-6727, Lco-autnored with J. M. 
Mliotz, R. I. Vacnon, and J. R. Dunn].
 

"An Experimnenta.1 Study of Particle Freeze-Drying," Proceedings of the XIII 
International Congress of Refrigeration (1972), [co-authorea witn Leon
 
Hardinj. 

,"Thrust of an Air-Augmented Waterjet," AIAA Journal of Hydronautics, Vol 

No. 2, April 1973, 64-71, [co-authored with R. G. Amos and G. Maples]. 

"Convective Heat Transfer from a Rotating Inner Sphere to a Stationary
 
Outer Sphere," Transactions of ASME, Journal of Heat Transfer, 95,
 
C, 4, (Novenmber i1973), [co-authored wT'nG. Haples and A. Askin].
 

"Heat and Mass Transfer in Beds nf Particles Undergoing Sublimation
 
Dehydration," Transactions of ASIME, Journal of Heat Transfer, 95, 
C, 4, (November 1973), 516-520, [co-autnored with Leon Hardin]. 

"Numerical Solutions of the Integro-differential Equations of High-Speed 
Radiating Boundary Layers," International Journal of Heat and Mass 
Transfer, 16, 8, (August 1973), 1649-1551, Lco-autnorea wirn j. M. 
Eiott, R. 1. Vachon and J. R. Dunn].
 

"Application of Phased-Cooling to a Once-Through Cooling System," ASME 
Journal of Enaineering for Power, 97, A, 1 (January 1975), 117-124,
 

[co-atnhored witn J. MacFarlane and G. Maples].
 

"Thrust of an Air Augmented Waterjet with a Converging-Diverging Nozzle," 
AIAA Journal of Hydronautics, Vol. 9, No. 4, October 1975, 
[co-authored with T. T. Maxwell and G. Maples].
 

"Flow through art Elastic Orifice in Subirrigation," Proceedings.of the 
12th Southeastern Seminar on Thermal Science (June 1976), p. 171
178, [co-authored with G. Maples and L. Hardin].
 

-"Solution Technique for Equilibrium Chemistry of Hydrogen Oxygen Systems," 
AIAA Journal, Vol. 14, No. 11, November 1976 [co-authored with G. Maples]. 

"Performance of Gas-Augmented Waterjet Propulsion System," ASM1E Marine 

Propulsion, OED-Vol. 2, pp. 129-150, 1976 [co-authored with*J. F. 

Stansell and G. Maples].
 

and Utility Testing, Product Development"Safety, Efficiency, Output 
and Basic Research on Woodburning Units and.Accessories at the
 

Auburn Woodburning Laboratory," Proceedings of the Wood Energy
 
Institute III, April 1978 (co-authoredwith T. T. Maxwell and Glennon
 

Maples).
 

Air For Boiler Efficiency," Heatina/Pioi,ng/Air"Controlling Excess 
Conditioning, November 1978 (co-authore-d with Glennon ,Maples, . . 
Maxwell and M. T. Jasper). 

http:Proceedings.of
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REFERRED PUBLICATIONS (CONTINUED)
 

"Measuring the Efficiency and Heat Output of Residential Wood Heating 
Appliances", The Wood Energy Institute, March 1979 [cc.authored 
with T. T. Maxwell and G. Maples].
 

"Studies of Creosote and Chimneys at the Auburn WoodburninQ Laboratory", 
The Wood Energy Institute, September 1979 [T. T. Maxwell and G. Maples].
 

"Woodburning Short Course Handbook", Auburn University Engineering 
Extension Service, Auburn, Alabama, July 10-11, 1979 [co-authored with 
T. T. Maxwell, G. Maples, F. Myers, J. Hoyle, and J. Shelton]. 

"Results of Si,, Tests'to Assess the Accuracy of Flue Loss Testing Methods 
Versus the Calorimeter Test Procedure", Report to the Fireplace
Institute, February 7, 1979 [co-authored with T. M. Pruitt and T. T. 
Maxwell].
 

"Mass Inject , & Radiative & Convective Heat Transfer in High-Speed
Turbulent Flow", Indian Journal of Technology, December, 1976' 
(co-authored with D.Y. Goswami, R.L. Vachon, J.M. Elliott, & J.R. 
Dunn).
 

TEXTBOOKS
 

Goiler Efficiency Imorovement, Copyright by Massachusetts Institute of 
TechnologY-976.Lco-authored with G. Maples and J. C. Maxwell, Jr.].
 

Fuel Oil Manual for Boiler Ooeration, 1979 [co-authored with G. Maples
and David M. HallJ.
 

Water Manual for Boiler Operation, 1979 [co-authored with G. Maples 
and David M. Hall]. 

Measurinq and Imorovino the Efficiency of Boilers (Ooerator Manual),
1979 Lco-authored with G. Maplesj. 

MANUAL
 

"Measuring and Improving the Efficiency of Boilers", FEA Contract No. 
FEA-CO-04-50110-O0, Washington, D.C., November 1976, [co-authored
with G. Maples, J. C. Maxwell, Jr., D. Pride, and W. G. Dickie, Jr.] 

ESN ARTICLES
 

(The following articles were published by the Office of Naval Research -
London (ONRL) in the European Scientiic Notes which is distributed to
 
20,000 top scientists and engineers in tne U. S. These articles were 
reviewed by the Editoral staff of ONRL).
 

"Recent Developments at the Von Karman Institute for Fluid Dynamics,"

Vol. 26, p. 319, 1972.
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DAVID F. DYER (CONTINUED)
 

ESN ARTICLES (CCNTINUED)
 

"International Council of Aeronautical Sciences Ccnference," Vol. 25
 
p. 322, 1972.
 

"Mechanics at the University of Glasgow, Vol. 25, p. 331, 1972.
 

"Applied Math in Fluid Mechanics at Bristol University," Vol. 27,
 
p. 14, 1973.
 

"Fluid Mechanics at the Israel Institute of Technology, Vol. 27,
 
p. 140, 1973.
 

"Fluid Mechanics Research at the DFVLR Institute for Theoretical Gas
 
Dynamics, Vol. 27, p. 142, 1973.
 

Rolls-Royce 'Re-invents' the Wheel and A New Fuel System," Vol. 27,
 

p. 61, 1973.
 

Paris Conference on Magneto-Hydrodynamics, Vol. 27, p. 80, 1973.
 

Freeze-Drying at Edwards High Vacuum, Vol. 27, P. 108, 1973.
 

Design and Inventions Lab, Vol. 27, p. 144, 1973.
 

Mechanical Engineering at Liverpool University, Vol. 27, p. 176, 1973.
 

L. 
Oil-Free Centrifugal Compressors for Cryogenic Refrigeration, VQl. 27,
 

p. 201, 1973..
 

A Visit to the University College of Ireland (Eire), Vol. 27, p. 229,
 

1973.
 

Heat and Mass Transfer at ETH, Zurich, Vol. 27, p. 258, 1973.
 

Heat Transfer Seminar, Vol. 27, p. 258, 1973.
 

Fluid Mechanics at Brown-Boveri Research Center, Vol. 27,. p. 281, 1973.
 

The National Engineering Laboratory, Vol. 27, p. 282, 1973.
 

The Chamber of Mines in South African Research, Vol. 27, p. 312, 1973.
 

South African Council for Scientific and Industrial Research, Vol. 27,
 
p. 313, .1973.
 

The Universities in the Cape Region of South Africa, Vol. 29, p. 40, 1974.
 

Fluid.Mechanic Research in Scandinavia, Vol. 28, p. 40, 1974.
 

The University of Witwatersrand, Vol. 28, p. 10, 1974.
 

Engineering Education at the University of Niarobi, Vol. 28, p. 12, 1974.
 

SASOL n South Africa's Answer to the Energy Crisis, Voi.*28, p. 13, 1974.
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ONR REPORTS
 

(The following reports were published by Research the Office of Naval London 
(ONRL). The reports are reviewed by the editorial staff of ONRL and given
 
limited distribution to scientists and engineers in the U. S.
 

Fluid Mechanics and Finite Elements, R-21-72, December 1972.
 

Numerical Calculations of Viscous Fluid Problems at Imperial College,

London, R-2-73, March 1973.
 

Report on the Sixth International Conference on Fluid Sealing, Munich,
 
C-15-73, July 1973.
 

MHD for Power Generation - The View of a Chosen Few, C-10-73, April 1973. 

Jet Pumps and Ejectors - Application of Liquid/Two-Phase Ejection in 
Desalination, C-6-73, February 1973. 

CONTRACT REPORTS
 

"A Discussion of Solution Techniques for the Conservation Equations

Applicable to Blast Environmental Effects on Intercept Vehicles,"
 
Report II,AMC Contract DAA HOL-67-CI326, October 1967, [co-authored

with J. M. Elliott, R. I. Vachon, J. R. Dunn. and G. Maples].
 

"Coupled Boundary Analyses and Inviscid Flow Properties Behind Shocks
 
for Blast Environmental Effects on Hypersonic Vehicles," Report III,
 
AMC Contract DAA H01-67=C1326, Engineering Experiment Station, Auburn
 
University, January 1968, [co-authored with J. R. Dunn, R. I. Vachon
 
J. M. Elliott and G. Maples].
 

"Inclusion of a Thermal Radiation Source Term in the Patankar-Spalding
 
Boundary Layer Analysis for Hypersonic Flow." Report IV,AMC Contract
 
DAA H01-67-C1326, May 168, [co-authored with .J.M. Elliott, R. I.
 
Vachon, and J. R. Dunn].
 

"Boundary Layer Analysis for Blast and Environmental Effects on Hypersonic

Interceptors," Report V, AMC Contract DAA H01-67=C1326, September

1968, [co-authored with R. I. Vachon, J. R. Dunn, G. Maples, J. M.
 
Elliott, and H. G. Whitley].
 

"Discussion of Approaches to Analysis Techniques for Blast Environmental
 
Effects on Interceptors," Report I, AMC Contract DAA H01-69-C1818,
 
Engineering Experiment Station, Auburn University, September 1969:
 
[co-authored with J. R. Dunn, R. I. Vachon, and J. M. Elliott].
 

"Performance of Gas-Augmented Waterjet Propulsion System," ONR Contract
 
N00014-72-C-0177, September 1973, [co-authored with T. Maxwell,
 
J. F. Stansell and G. Maples].
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CONTRACT REPORTS (CONTINUED)
 

"Development of a Computer-Aided Conceptual Submarine Oesign Evaluation
 
Tool, ONR Contract NO0014-73-A-0061-O001, November 1973, [co-authored
 
with A. Cotney and G. Maples].
 

"Mass Flow Distribution Analysis for Steam Generator Economizer," Reece
 
Engineering Associates (for Combustion Engine2ring), Report No.
 
2-2, June 1974, [co-authored with R. A. Young and J. W. Reece].
 

"Feasibility Study of Combined Dry Cooling Tower, Phased Cooling System,"

Battelle Northwest Laboratory, June 1975, [co-authored with G. Carroll
 
and G. Maples].
 

"Comparison of Boiling Heat Transfer Correlations for LMFBR Evaporator
and Superheater," General Electric Contract No. 190-C5HIOG-X, 
November 1975, [co-authored with P. Blaise, D. Pride and G. Maples].
 

"Hydrogen Injection into a Supersonic Stream," NASA Technical Report,
(in press) 1975, [co-authored with D. B. Spaldin and G. Maples]. 

"Comparison of Performance and Economics of Phased Cooling Systems with
 
Conventional Cooling Systems," Electric Power Research Institute
 
Contract ME 321, January 1976, [co-authored with G. Carroll and 
*G.Maples]. 

'"Program for Improving Boiler Efficiency," an interim report submitted 

to Federal Energy Administration, Washington, D.C., April 19, 1976,

[co-authored with G. Maples, J. Wilbanks, H. T. Cansler, J. C.
 
Maxwell, Jr., and D. Pride].
 

"Performance of Air-augmented Waterjet Thrusters," Final Report, Office 
of Naval Research, Contract N00014-75-C-0936, November 1976 [co-authored

with G. Maples, H. T. Cansler, and J. C. Maxwell, Jr.]. 

"Development of Method to Aid in Minimizing Energy Consumption of Pulp
and Paper Plants," Quarterly Report, NSF Contract LC03995, August 1976.
 

"Development of Method to Aid in Minimizing Energy Consumption in Pulp
and Paper Plants," Second Quarterly Report, NSF Contract LC03995, October 
1977, [co-authored with T. T. Maxwell, G. Moore and G. Maples].
 

"Development of Method to Aid in Minimizing Energy Consumption of Pulp
and Paper Plants", Final Report, NSF Contract-LC03995, September
1979, [co-authored with G. Moore, P. A. Barrett, M. T. Jasper; 
T. T. Maxwell, D. F. Dyer, and G. Maples].
 

"Energy Savings Associated with Use of Day-Time Shutoff of Cooling Systems

for Homes," Alabama Energy Management Board, Contract No. ADO-AU-X996,
 
January 1978 [co-authored with T. Pruitt and G. Maples2.
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CONTRACT REPORTS (CONTINUED)
 

"Efficiency and Capacity Certification Testing of Cross-Flow, MechanicalDraft Wet Cooling Tower - Per ASME Testing Standard," Plantation
Mechanical Corporation, Montgomery, Alabama, August 1978, [co-authored

with G. Maples].
 

"Efficiency and Capacity Certification Testing of Fire-Tube Boiler-
Per ASME Testing Standards," AMCO, Montgomery, Alabama, January 1978, 
[co-authored with G. Maples].
 

"Maintenance Manual - BOSS4D Computer Code," Ballistic Missile Defense
Systenis Command, Huntsville, Alabama, January 1978[Cco-authored
S. Elghobashi, A. Thyagaraja, D. B. Spalding and G. Maples]. 

with 

"User Manual - BOSS4D Computer Code," Ballistic Missile DefenseSystems Comand, Huntsville, Alabama, January 1978 [co-authored
with S. Elghobashi, A. Thyagaraja, D. B. Spalding and G. Maples].
 

"Improving the Efficiency, Safety and Ucility of Woodburning Units,"
Quarterly Report WB-5, Department of Energy, Contract No. ERDA-EC77-S-05-5552, December, 1978 [co-authored with G. Maples, T.T. Maxwell,I.D. Cooley, L.A. Woodsen, O.A. Badr, T.M. Pruitt, H. Siefien, R.G. 
Kain and H. Vakili].
 

"Improving the Efficiency, Safety and Utility of Woodburning Units,
Quarterly Report WB-6, Department of Energy, Contract .N1o. DE-AS05-77-E--11288, March 1979 [co-authored with G. Maples, T.T. Maxwell,I.D. Cooley, O.A. Badr, C.B. Somerset, J.H. Meighan, T.M. Pruitt,S.J. Juger, J.M. Gudino, H. Siefien, H.M. Aly, T.L. Hughes, D.R. 
Ai ken].. I 

"Improving the Efficiency, Safety and Utility of Woodburning Units,"Quarterly Report WB-7, Department of Energy, Contract No. DE-ASO5
77-ET-11288, June 1979 [co-authored with G. Maples, T.T. Maxwell,I.D. Cooley, O.A. Badr, C.B. Somerset, J.H. Meighan,.T.M. Pruitt,
S.J. Juger, J.H. Gudino, H. Siefien, H.M. Aly, T.L. Hughes,D.R. Aiken].
 

"Design Handbook for Residential Woodburning Equipment," Special

Report, Department of Energy, Contract No. DE-ASO5-77ET-11288,

July 1979 [co-authored with T.T. Max ,ell,G. Maples, and T.M. Pruitt].
 

"Improving the Efficiency, Safety and Utility. of Woodburhing Units -Special Creosote Report," Department of Energy, Contract No. DE
AS05-77-ET-11288, December 1979 [co-authored with G. Maples, T.T.
 
Maxwell and J. Juger].
 

"Development of Method to Aid in Minimizing Energy Consumption ofPulp and Paper Plants." Final Report, NSF Contract LC03995,

September 1979 [co-authored with G. Maples, T.T. Maxwell, and G. Moore].
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CONTRACT REPORTS (CONTINUED)
 
11.. 

"Improving the Efficiency, Safety, and Utility of ',4codburning Units," 
Quarterly Report WB-l, Department of Energy, Contract No. ERDA-EC
77-S-05-5552, December 1978 [co-authored with G. Maples, I.D. Cooley, 
O.A. Badr, N.J. Stringfellow, C.W. Robinson, and T.T. MaxwellJ.
 

"Improving the Efficiency Safety, and Utility of Woodburning Units," 
Quarterly Report WB-2, Departnent of Energy, Contract No. ERDA-EC
 
77-S-05-5552, April 1978 [co-authored with G. Maples, I.D. Cooley, 
0. A. Badr, N.J. Stringfellow, A. Quam, G.G. Barksdale, and T.T. 
Maxwell ].
 

"Development of Method to Aid in Minimizing Energy Consumption of Pulp 
and Paper Plants," Quarterly Report, NSF Contract LC03995, November 
1977 [co-authored with G.V. Moore, P.A. Barrett, G. Maples, and T.T. 
Maxwell]. / 

"Boiler Efficiency Improvement Program for Industry in Alabama," Alabama
 
Energy Management Board (DOE), Contract No. 4-22136, Quarterly Reports 
1,2,3,4, and 5, 1978 and Quarterly Reports 6 and 7, 1979 [co-authored
 
with G. Maples, T.T. Maxwell, J.R. Wilbanks, and E. Waldroup].
 

"Boiler/Water-Heater Efficiency Improvement Program in Alabama for 
Cormiercial, Governmental and Institutional Boilers," Quarterly
 
Reports 1,2,3,4,5,6,7, and 8, Alabama Energy Extension Service,
 
Contract No. 4-20184, 1978 [co-authored with J.R. Wilbanks, E. Waldroup,
 

,-F.A. Jones, J.K. Mirs. G. Maples, and T.T. Maxwell]. 

"Improving the Efficiency, Safety and Utility of Woodburning Units,"
 
Quarterly Report WB-3, Department ol: Energy, Contract No. ERDA-EC
77-S-05-5552, June 1978 [co-authored with G. Maples, T. T. Maxwell,
 
I.D. Cooley, O.A. Badr, N.J. Stringfellow, G. Barksdale, and L.J. 
Gordon]. 

"Improving the Efficiency, Safety and Utility of Woodburning Units," 
Quarterly Report WB-4 Volumes I, II, and III, Department of Energy,
 
Contract No. ERDA-EC-77-S-05-5552, September 1978 [co-authored with 
G. Maples, T.T. Maxell, I.D. Cooley, O.A. Badr, G.A. White, N.J.
 
Stringfellow, T. Pruitt, G. Barksdale, H. Sie-kien, A.E. white, II,
 
and H.W. Polinitz, IIT.
 

"Boiler/Water-Heater Efficiency Improvement forConmercial , Institutional 
and Small Industrial Sectors," Final Report, Contract No. EC-77
G-01-5091, March 1980 [co-authored with G. Maples, T.T. Maxyell, 
J.R. Wilbanks, Kevin Mims, Tomy Burch, Edward Waldroup]. 

"Improving the Efficiency of Industrial Boilers," Alabama Energy 
Management Board, Contract No. AEMB 207 and 205, Quarterly Reports, 
1978 and 1979 [co-authored with G. Maples, Kevin Minis, and T.T. 
Maxwell]. 
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PRESENTED PAPERS 

"Heat and Mass Transfer Mechanisms in Sublimation Dehydration," AS4E 
Winter Annual Meeting, Pittsburgh, November 1967.
 

"The Influence of Varying Interface Temperature on Freeze-Drying,".
 
International Congress of Refrigeration, Lausanne, Switzerland,
 
June 1969.
 

"Sublimation Dehydration of Particles," Southeastern Seminar on Thermal 
Science, Raleigh, North Carolina, April 1970.
 

"Comparison of Theory and Experiment for Turbulent Boundary Layers 
on
 
Simple Shapes at Hypersonic Conditions," 1970 Heat Transfer and
 
Fluid Mechanics Institute at U.S. Naval Postgraduate School, Monterey,
 
Califurnia, June 1970.
 

"The Pressure Distribution in Liquid Nitrogen Cold Trap," 1970 Cryogenic 
Eng 4neering Conference, Boulder, Colorado, jtine 1970.
 

"Freeze-Drying of Bodies Subject to Radiation Boundary Conditions,"
 
ASME Heat Transfer Conference, Tulsa, Oklahoma, August 1971.
 

"Performance of Gas-Augmented Waterjet Propulsion System," ASME
 
Winter Annual Meeting, December 1976.
 

INVITED LECTURES SEMINARS AND TECHNICAL BRIEFINGS
 

Prodictior of Pressure Drop in a Cryogenic Cold Trap, Rice University,
 
Houstor., March 1965.
 

Numerical Analysis, Tennessee Technological University, September 1968. 

Use of Film Theory to Predict Mass Transfer in a Solid Rocket and Motor, 
Rahm & Haas, Huntsville, Alabama, 1968. 

Numerical Analysis for Solving Separated Flows, Southeattern Seminar on
 
Thermal Science., Gainesville, Florida 1969.
 

Prediction of Radiation in Hypersonic Flows, Southeastern Seminar on
 

Thermal Science, Coo-eville, Tennessee, 1972.
 

Hypersonic Radiative Flow, University of Achen, Achen, Germary, February 1973.
 

Combined Forced and Diffusion Flux, University of Witwatersrand, Johannesburg,
 
South Africa, November 1973.
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INVITED LECTURES, SEMINARS AND TECHNICAL BRIEFINGS (CONTINUED

'Novel Advances in Two-Phase Propulsion, Rolls-Royce Co., 
 Conventry, Eng

land, October 1973.
 

Research Interest of ONR, Technion, Hiafa, Israel, April 1973. 
Freeze-Drying of Particle Beds, Irish Sugar Corporation, Carlow, Ireland,


June 1973.
 

Novel Propulsion Ideas, Battelle Laboratories, Geneva, Switzerland.
 

Energy Conservation in United States, Imperial College, London, England,

December 1974.
 

An Energy Conservation Program for Industry, Federal Energy Administration,
 
March 1975.
 

Recent Advances in Ene-gy Conservation, Stanford University, Stanford,

Californ',, April 1975.
 

Process Energy Savings, Clemson University, Clemson, S.C., April 1975.
 
jurbulent Boundary Layer Predictions, NASA/Langley Research Center,
Hampton, Virginia, September 1975.
 

Energy Conservation -
 Some Success Stories, United States Department
of Connerce, Washington, January 1976.
 

A Boiler Efficiency Improvement Program, FEA, Washington, August 1976.
 
"Improving the Efficiency of Generating and Using Steam", WestPoint Pepperell, December 1, 1977.
 

The Energy Situation, League of Women Voters, Auburn, JAnuary 1978.
 
The Alabama Energy Extension Service, Food and 
 Energy Council, August
1978i Louisville, Kentucky.
 

"Performance Testing of Wood Heating Equipment", The Fireplace Institute,March i79, Palm _prings, California.
 
"Improving Boiler Efficiency", Roses (Growers), Inc., Novener 1979,Colorado Springs, Colorado.
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SCIENTIFIC AND PROFESSIONAL ORGANIZATION
 

American Society of Mechanical Engineers
 

Registered Profess.ional Engineer - State of Alabama #10868
 

PATENT
 

"Dryer with Low Temperature Heat Recovery System," U.S. Patent #4,026,035 
May 31, 1977, (co-authored with G. Maples).
 

HONORARY SOCIETIC'S
 

Society of the Sigma Xi
 
Phi Kappa Phi
 
Tau Beta Pi
 
Pi Tau Sigma
 

HONORS AND AWARDS 

N(:'. uated by Auburn University for ASEE Outstanding Rpsearch Award, 1969. 

Guest of Westinghouse "Careers in Marketing Seminar and Workshop," 
Pittsburgh, 1968. 

National Science Foundation Research Initiation Grant GK1606, 
September 1967. 

National Science Foundation Postdoctoral Fellowship, June 1966.
 

Selected for ONR/London Liaision Scientist.
 

President, Boykin/Drake PTA, 1979-.1980.
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COMM I	TTEES 

Member Ad Hoc Committee for Study of Pre-Engineering Curriculum 

Chairman, Engineering School Self-Study Cormittee - Graduate Program 1972 

Member, Thermal Science Curriculum Committee, 1.968/1977 

Chairman, Thermal Science Curriculum Comitte, 1975/1977 

Member, University Self-Study Committee - Research Program, 1972 

Chairman, Engineering School Self Study Committee for Graduate Program, 1972 

Co-chairperson, University Ad Hoc Coamittee on Energy Conservation, 1976 

Member, University Committee on Engineering Experiment Station, 1978 

Chairman, Mechanical Engineering Comittee on Graduate Program 1978 

Member, Graduate Steering Cornnittee 1978/Present 

Member, ASHRAE Standard Development Committee for Measuring 
Performance of Wood Heating Equipment, 1979/Present
 

Member, Engineering Committee, The Fireplace Institute, 1979/Present 
REVIEWER
 

ASME Journal of Heat Transfer
 

ASME Journal of Engineering Power
 

International Journal of Heat and Mass Transfer
 

AIAA Journal
 

Journal of Food Science
 

Applied Mechanics Reviews
 

National Bureau of Standards (Energy Related Inventions) 

SECURITY CLEARANCE
 

Secret,. 1967/Present
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* Device accuracy and redund-ncy - what is "safe"? 
* Softvar:., tiie us: Of ranrn:d, cuto iizt.. or field pr( . .::ms..:r 
combinations 
a Involvement by sanie, and maintenance people 
o Benefits of the systems 

e Idettif)ing sourc:-s of inform:,tion' for establishing up-to-date Panelists: Physical l'larrr OprpssnPhil Op."rationsad 
energy inctering and rcoriting s),liis Energy Manaper
 
v listing of vcidors %shoha~c ctablishcd prover track records for Fur:nan University

pcrformraiice and compltitve prices 
 Greenville, SC
 
A worlf hop hiplliF.ht %killbc the a',ailziblity to the attendees of James W Gartner

eclhiical specificanon and prices on provin cnd gy m,agcicil DioniConlrol Corp. of America (IJCA)

eqiipiit and srp; itt desiC-s, sorn c of .hIh v Ill b fciturtd at Cincinnati, OH

the concurrent Nattoial l':mit 'ngincering & hlaintcna;:-e EAhibits. 	 Al utkus 

Vri'rne L. Sicbblins Parlncr
Arca Sul-' i,,or Grumnnn and Butt;us Consultinp
Utilics Scr ices Engineers
Celanese ftr-.is Operat;ons Evanston, IL
 
Rock Hill, SC
 

Tuesday Morning, March 27, 1984
 
10:30 a,m. - 12:0 noon Tuesday Afternoon, March 27, 19t34
 
Sc,,,ion 1P3.4 2:00 - 5:00 p.m.

Using CilIctnhtions to Detertuine Energ'y Analysis, HVAC Sessiorr 13.6
 
Dksign ond S)teamr Generation from Waste Plant 1-I VAC and Temperature Control Systems 
a. Crtlul::tor Proi:ram to Determine Stetu Generation our a Economic and Operatitnal 1lenefits of Hands.")n
\Vnatc 	 llcet I;oilcr Training
 

A prozgra was .;rl acuiate In today's plani, training is the most under-used mc,,ris of
, de;'elnl-.-d for the TI59 to provide a 

eiiiimatc of steam rcrer.-tin, fecdrsater, make-up water and 
 productivity inirroincent arid cost control, piIticularly si:lh the
fcv,ntcr h':tin rolequienments for a waste hi.-at boiler s)stem. I IVAC stall. I hse professionals have specialicd tr:,anri necds.Eq-uins for enthalipy of the ste'in and of the ga; stream Ire They s,;ork with sophisticated equipment in an en'irontnent ofincluded , ithin the program. Ihe o') inputs required are steam ti.chnological change. Microprocessors and lectlonics are cc:imon 
pressure, gas flow (pounds p:r hour and teniperature), blowdown in plant ilVAC control systems.
requircments. condensate retuni fraction and tenrperature, raw Software-based central control systems are used to better oneratewater teiperature and tiler eflicic:y .- the program calculates envirotiniental systems and control energy use. Direct dirgitil cer.trolsteam and water flows, temperatures, ht encration and efficiency. is bringing nev zpproaches to emp,.ratute conrcol systems. ManyResults are printed onl a PC-l(XC printer or vithout a printer, they operating engineces need help with existing pneumatic control 
can be #ccessd from inernory. systems. Proper hands-on tr:riniri promptly translates ito 

Codlin It. Brunner, P.E improved op.:rational practices which deliver crone:ie returns fr
Chief M-lhanieal Engineer exceed;ng costs, and ca contribute immensely to the prtiontr el side 
Malcolm Pirnie, Inc. of ptant managerrient. 
White Plains, NY' Thn 	 K einedy

b. The Use of Personal Computers for Energ' Calculations and 	 Manager, Customer Training - loeywell
IIVAC Systcrm Design and 

General principles for building encrgy analysis calculations will be Grant Norris 
gisen first, followed by the description of several private rtector and Manager
public domain computer prograris that are available both in the Cu.tomer Training S. rvic 
main franie and inicrotomputer. The unique role that the tloneywcll Inc.
microcomputer can play to assist the use of comprehensive and Minneapolis, MN
 
tiain framie energy calculations wiil be elatorated. Simplifying
 
procedures suitable for microcomnputtr calculations, such as

ASHIIAE IC 4.7 nmethod, and the saIriable base decree-day Wednesday Morning, March 23, 1984

methdt, be dcscnbed in detlrl wtth respect to their apprraches, 9:00 - 10:30 a.m.
Aill 

applications and accuracies.
 
For the ItVAC design calculations, crr;rmonly used subroutines for Session P3.7
pychrroretri,-s, solar heat gain, psip ireat transfer, heating/cooling The Benefits of Converting All Reciprocating Rnd AC 
loads, will b, discussed. Systems to One I.zrge 2f.0 Centrifual System 

Dr. Tarreni Kusuda 	 An engineering and life cycle cost analysis resulted in instaliir.a two
Acting Chief 	 100,3-ton centrifugal compressors to replace 50 individual ared 
Building Physics Disiion reciprocating systems. In,rI:,entation of a separate heat recesee.'s
Center for Building Technology concept will enable con seri,'. compressor treat of rej:ctior, :ain
Natiornl Engineering Laboratory $200,0 annually in Iroces' steam hcatire in addition to 5X,,.0C'
U S. Departor-nt of Commerce savings from motor electrical effi:iency. Also, iii ad ition, mirproed
National Bureau of Standards reliability and drode,cdmaintenance costs %killbe achiesed fr,.rn
Washington, I)C converting to centrifugal style machines. Future piani include 

Tuesday Afternoon, Marrc 27, IA,84 controlling the total system wvith a newly installed energy2:00 - 5:0-0 r M h,, management system.
0pit, The entire plan was computer-modJeled sh.-inL sinulatios in tieSession 1'3.5 1003---30% load ianze These results dictatd a contiol s~r;.trv forWNa s 1-hut Distrbted Direct Digittil Control (DDDC) optimum system perforrmarce, poer coisuIMPtionl and I:eat 

lhtildin, Automation Syste'ms Can Improve Plant Service, recovery use. Project completion is scheduled for mid 19 - ",ith
Nlaittenottce and E'quipment Longevity (Panel) start of the initial phase by December 193. The overall plan willMailienlicenndEquilaintLripvity(Pael)save S-1,00,00An 	 end user, a r.-mnufacture, ariiually in cenergy costs.and a ccisuliant will offer different StephlciiT. I i ycr


and %crysorrav, hile ,icwpoints on how DDDC's can improve 
 Maiager-acilttes Engineering

internal pl)ant olj-;aions and serice, and extend equipmen , life. and

Hee are sonic of 'he ,,oiics to be covered in tire session -
 Virne Ioigi

! Practical end-u,cr's c:-pabily for integrating direct digital control Plant Engineer

into building auroration in their maintenance programs Generel Electric ConipLny
 
a Training impro,.rimnts, back-up sesices, the high level of Syracuse, NY 
accuracy in Ionoritoring
 
SFqIipnnerit cperatirig costs and services maintenance costs - the
 

riced to analyze
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*C, ,als 	 eiit lingr~'ri* aord ote al* 'porqh! 1n 5 i Strengths and pontial 	
Jo h n C . J'nk;n s 0nd wean essesC h ar s E D uori " 	 Charles E. DoX anDougx!as [. D urbvInlrn'nni-i--q,'r'rnrr [rrey 	
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Cht;r.'gntE Energy Resources 	 o fo 
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Developir9 E-ffective :Elergy Managerilenlt * Techniques to ernpioy
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ENERGY MANAGEMENT DIPLO1iA SERIES 

Sixthi Yecir 

AN ORGANIZED APPROACH TO MANAGING ENERGY
 

April 9-13, 1934
 

DEVELOPING A COST EFFECTIVE ENERGY PROJECT INVENTORY 

May 21-25, 1984 

The two programs presented here are the first of four in our Energy 
Management Diploma series. This program is now in its sixth year. It has 
been updated this year to incorporate subjects to meet the iatest 

ide--tTTCId-needsoi etiergy management. 

There is emphasis on strategic planning, computers, economic analysis,
 
and developing a priority list of energy projects.
 

are substantial remaining opportunities
Studies have shon that there 

for' investment in energy conservation projects, bu--t-hTe ccmipe-ti---f6r 
funding is also greater. Come learn tried and proven techniques that can 
greatly enhance your energy management effort. 

SPONSORED BY
 

The Department of Mechanical Engineering 
College of Engineering
 

and the
 

Donaldson Brown Center for Continuing Education
 
Extension Division 

These courses meet part of the 
requirements for the Energy 
Management Diploma 

Virginia Polytechnic Institute and State University, Blacksburg, Virginia 
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p'.NALCO L.HEN\IICAL CUIVIPANY 

. jI301DIEHL FR4-O c NAPERVILLE, ILLINOIS OO5(6 A REA 312 DOE-*
 

LAFIRY P. jEK/-.rj 
V,'1 I -,.E r A.t i .= Er 

INOUSTWAA DIVlISIC04 k4E.r-r-= 

January 17, 1984
 

Mr. Wayne Stebins 
4312 Inwood Drive
 
Pock Hill, SC 29730 

Dear .ayne: 

We are locking forward to your presentation to our Research managers on 
January 27. %*:eseem to have trouble reaching each other, but I am glad 
you and Lelissa were able to iron out the details of your trip. 

Arrangcments have been made with American Limousine Service to bring you
to our Technical Center. When you pick up your baggage, go to the Su-b
urban Livery Counter located between the United and Britt baggage areas. 
;-American 
face it. 

Lim.,ousine 
Let them 

is located at 
know you have 

the far right of the counter 
a reservation, and they will 

as you 
have a li o 

ready. 

You will be staying at the Sheraton near our facility the night of the
 
27th. They have a limo ser-vice that will ta.ke care of getting you back
 
to O'Hare on Saturday.
 

I would like to confirm that we will be paying you a fee of $500 for your
presentation as well as reimbursing you for your expenses. We will send 
you a check for the total amount upon receipt of a statement of expenses. 

I am looking forward to seeing you, Wayne. In the meantime, if you have 
any questions, please feel free to call me. 

Sincerely,
 

Larry P. KYskan, Vice President
 
Industrial Division Research
 

mjr
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SOLE SOURCE JUSTIFICATION
 

Exclusive Calability 

Rather than designing a course from scratch, given the time co,,traints 
involved in developing and presenting this course, i, as preferable to access 
industrial experts that could bring with them existiug course structures and 
materials that could be modified to the Egyptian situation. The courses taught 
by Mr. Stebbins at Virginia Pol,,technic Institute, the University of Wisconsin 
and aniu'ial Plain: Engineering and Maintenatnce conferences ,jlonsorud by the 

American S ciety of Mechanical Engineers meet this criteria. The organizations 
li sted in Attachmeit 2 were sol.icited for recomnmuendations f6r courses and 
instructors. Mr. Stebbbins was the sole expert in his area that was recommended 
and was willing to participate in the overseas assignment. 

Mr. Stebbins has extensive industrial experience as director of energy 
managenent activities for Ce'anese Fibers Company. Since 1972 he has held 
increasingly responsible positions with FII dealing with major process and 
ener gy manage'ment projects involving electrical power, controls, ingtrumflntat ion 
and co: ,pnters. He is a nationally recognized expert in the fields of electrical 
power dis2tribution and energy management. He has done pioneering, innovative 
work for his company, Celanese Fiber, in defining the role of th plant energy 
manager. The actualization of this has been in the development of an industrial 
energy rnatiagemerr nt program, which i ncludes development and administration of 
energy monitoring and reporting systems for a number of Celanese Fiber plants. 
le lectures on these subjects at two major universities. The content of these 
courses (see at tached course descriptions) are precisely what are required for 
ANL's Egyptian Plant Energy Manager's Workshop. The combination of Mr. Stebbins
 
academic background, nationally recognized industrial experience and training
 
expertise make him uniquely qualified to undertake the tasks delineated in this
 
scope of work.
 

Resume attached.
 

"'i
 



BIOGRJAP]IY - CHARLES J. B. MITCIELL 

'3.S. in M.E. from Rutgers University. 

T0))glit freshman ma thematics at Rutgers Evening Collcge 
during the war years. 

Went to worlk for DeLavail Turbine Company from c.ollege. 
Started as Test Eng-.neer and was finally promoted to 

Chief Test Engineer D-uring this time became involved 
in procdu tion and special testing of pumps, compressors, 
turbines, gears, etc. Transferred to Turbine Department 

single stage and small multistagewith responsibility for 
turbi ne s. 

Joined Du Pont's Er gineering Department, Engineering Service 
Division, in 1952. Retired as Principal Consultant in 1976. 

During entire Du Pont career worked as Pump Consultant and 

as Turbomnachinery Consultant, was involved with many design 

and operating problems with pumps, co-pressors, turbines, 
etc. To date I have been involved with turbomachinery in 

all of Du'Pont's single line plants. 

Since retirement upon request, worked for brief periods as a 
consultant for the following: 

Du Pont Engineering Department (1977, 1978)
 
Wilmington, Delaware 19898 

Arco Chemical Company (1977)
 
1500 Market Street
 
Philadelphia, PA 19101
 

The firm of Dermot Reddy (1978)
 
140 Cedar Street
 
New York, N. Y. 10006 

ASME Lecturer (1979)
 
Houston, TX
 

Jaeco Pump Company (1979)
 
West Conshohocken, PA 19428 

Stearns Roger Corporatic.) (1981)
 
Denver Company
 

Midwest Research Institute and Messaglia, Newstrom,
 
Bredson Corporation (1982, 1983)
 

Kansas City, Missouri
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Rewrote and uudated Section 6, Chemical Engineers Handbook 
(6th Edition) , McGraw-Hill Fublishing Company, to be 
publishecd in 1984. 

Is presenting, with a colleague, a two-day course in 
AIChE's Continuing Education Program, entitled 
"Compressors for Chemical Processes". This course is 
being presented three times each in 1983 and 1984. 



ERNEST HNEALE DOCKSTADER 
ENGiEERNG CONSULTANT 

COMP'E3SORS & TURUSOMACHINERY 

AL N4443647
 

126 BUCK TOE PO AL ENGINEER
HILLS ROAL' 

KENNETT SQUARE. rA. 10348, 

PROFESSIONAL RECORD
 

Personal
 
 

Born 

1934 BS in ME
 Tufts College
Education 


Massachusetts Institute
 
1935 MS in ME
of Technology 


Continued Education Certificates
 

Margaret
Wife
Married 

Four, married
Children 


Employment 

- EngineerU. S. Government, Panama Canal
1935-1936 


Mass. Inst. of Technology - Instructor

1936-1937 


Boiler Manufacturer
1937-1941 Babcock & Wilcox Co., 

SLandards and Design Engineer
 

E. I.du Pont de Nemours & Co., Chemicals
 
1941-1948 


- Plastics, Textile
Industrial Engineer 

Fibers and Heavy Chemicals Manufacture
 

E. I. du Pont du Nemours & Co.
1948-1963 

Mechanical Design Engineer
 
Chemical Plant Process Engineer
 

E. I. du Pont de Nemours & Co.
1963-1977 

- Compressors and
Supervising Engineer 

Pumps
 

Priate Business - Consultant
1977-


Professional
 

New York - No. 019926
Professional Engineer-

- No. PE-031959-E
Pennsylvania 


- Life Menber
American Society of Mechanical Engineers 


- Member
American Institute of Chemical Engineers 


<. 



EXPERIENCE (Continued)
 

Plant Engineering
 

Desian and operation of chemical process plants
 

Design of pressure vessels, columns, towers, evaporators,
 

heat exchargers, and other unit -rocess equipment
 

Safety audit and fault-tree analysis
 

Atomic engineering - Remote control processing
 

Very high pressure technology for polymer manufacture
 

Compressor Enqineering
 

Compressors for air, syn gas, charge gas, corrosive gases
 

Compressors with shaft seals for hazardous gases
 

Reciprocating compressors - Lube or non-lube design
 
Single stage and multi-stage units to 6,000 hp
 

Centrifugal and axial flow compressor trains to 50,000 hp
 

Blowers and fans of all sizes
 

Compressors for high temperature or cryogenic service,
 
for reactor recycling, off-gas recovery, and
 
environmental contcinment
 

Specifications for compressors and auxiliaries, piping,'
 
lube and seal oil facilities, and instrumentation
 

Instructions for operation, start-up anz maintenance
 

Driver selection and specification - Motor, Turbine, Engine
 

Pump Enaineering
 

Centrifugal pumps - Single impeller, multi-stage, deep well
 

Positive displacement pumps - Gear, Screw, Plunger type
 

Designs for mixed flow, low NPSH, utility or chemical use
 

Mechanical seal requirements and flush systems
 

Pump standardization - Selection for power conservation
 

Drivers and hydraulic turbines for power recovery
 



EXPERIENCE (Continued)
 

0 

Quality and Reliability Assurance
 

Design and engineering audit
 

Appraisal of vendor quality control programs
 

Evaluation of manufacturing deviations
 

Review of materials of construction
 

Impact of off-specification operation during start-up,
 

at partial load on equipment
process upsets or 


selection and performance
 

Rotor dynamic analysis and stability criteria
 

Vibration measurement on test stand and in field
 

Performance testing and certification
 

CLIENTS
 

DeLaval Turbine Corporation
US Steel Corporation, 


USS Chemicals Division
 
General Electric Company
Houston, Texas 


Caltex Petroleum Corporation
FirstMiss, Inc. 


L 0 F Plastics
E. I. duPont de Nemours & Co. 


Rohm & Hass, Houston, Texas Airco, Inc.
 

Interpro Contractors, Ltd.
Container Corporation of America 


Koppers Company (Baltimore)
Sinclair Oil Company 




AIChE Today Series 
land operating problems with pumps, compressors, turbines. 
He was involved with turboinaciincry in all of Du Pont's stir 

line plants. 

COMPRESSORS 
SCHEDULEFOR CHEMICAL PROCESSES 

First and Second Day- 9:0A.M.-5:00P.M..M..5:oo P.M. 	 e 
I. Introduction 

Atlanta, Wednesday and Thursday, March 14-15, 1984 A. Compressors In the chemical process industry 
B. Engineering requirements 

It. Gas Compression Fundamentals
Houston, Friday and Saturday, April 6-7, 1984 

A. Adiabatic, isothermal, rea: gas 

B. Positive displacement compression
Anaheim, Wednesday nd Thursday, May 23-24, 1984 

C. Dynamic compression 
III. Basic Data, Flow Sheets, Diagrams 

This course presents the recognized technical theories and A. Design and off-pont operation 
B. Logic analysis, fault-tree analysisengineering principles required for compressor equipment appli-
C. Process data: Accuracy, contaminates, condensible,

cation. The course provides guidelines to the engineer for selec-
IV. Compressor Selection- Overviewtion and installation 	of compressors for specilic chemical pro-

A. Overviewcesses. 
B. Capacity chartsservice will be de-

Compressor types utilized In chemical 	
V. Centrifugal Compressors 

scribed and their performance characteristics defined. The de-
A. Performance 

signs necessary for reliable operation as related to mechanical 
B. Arrangement 

details, rotor stability and shaft sealing will be reviewed. Process 
D. Controls and motoring

will be discussed with 

emphasis on safe and economic operation.control and compressor instrumentation 	 E. Auxiliaries 

ii Considerations 
F. ApplicationsFOR WHOM INTENDED1rhead) 	 Axial Flow Compressors

is directed to process engineers responsible for VI.
The course A. Performance 

supervision of design, construction and operation of compressor 
B. Mechanical design

facilities C, Controls and moriltorg 
D. AuxiliariesLECTURERS 

E. 	Kneale Dockstader maintains a consulting service in E. Applications 
He was with E. I.du Pont de Nemours & VII. Reciprocating Compressorscompressor engineering 

A. PerformanceCo. for 37 years in the Engineering Department with field assign-
ments end pro.--t management experience. He was section B. Mechanical design 

new chemical C. Auxiliariessupervisor for 17 years having responsibility for 
D. Applicationscompressors on divermu applications in industrial plants. He was 

and ViII. Compressor Drivesengaged in specilications, purchase, installation, start-up 

maintenance of all typi.:s of compressors: rangi.-ig from units for A. Motor 
ser and manufacturer 	 B. Turbine process development to large turbocompressor trains for ammo-

nia, nitric acid, methanol, ethylene and polyethylene. These were C. Engine
Is 

In-house designed or contract plants with compression facilities IX. Miscellaneous Types of Compressors 

His work included technical A. Lobepurchased from wold-wide sources. 
Diaphraminvestigatons and failure analyses with coordination of special- B. 

Ists in vibration, stress analySis, metalurgical determination, and C. Helical screw 
D. Sliding vaneredesign of equipment to obta,n reliable compression systems. 


He holds a B S M E. from Tufts College and a M S.M.E. from E. Liquid Ring
 
X. Advances In Compressor Engineering

Massachusetts Institute of Technology. 
XI. Expanders for Power Recovery (Refrigeration)

Charles JB. , itchell received his B.S.ME. from Rutgers 

He went to work for DeLaval Turbine Co. directly frcm XlI. Compressor Auxiliary S/stems
University 

as Test Engineer and was fin;ally promoted! A. Oil Systems: lube oil, seal oil, pumps, coolers 

obtais 	 college. He started 
time he became involved n B. Controls: instrumentation, interlocks 

Chief Test Engineer. During this 
production and special testing of pumps, compressors. turbines, C. Gearing 

Xii1. Compression Area 
gears, etc. He transferred to the Turbine Department with respon-

A. Equipment arrangement: access for operaton.T
sibility for single-stage and small multistage turbines. He joined 

nanceDu Ponrs Engineering Department, Engineering Sevice Divi-
Structure: outdoor, indoor, platform, foundation 

sion, in 1952 and retired as Principal Consultant in 1976 During B. 

as XIV. Procurementworked a,. Pump Consultant andhis Du Pont career he A. Listing qualified vendorsand was involved with many designTurbomachinery Consultant 
B. Specification writing, national standards 

C. Order Control: scheoulhng, coordination, design at 
r1 

D. Compressor Testing: vendir field 
.114'*7 Construction/stemsXV. B. Equipment inspecton and acceptance 

. . . {" =i • . .. ''.- .; 1 
...	 A. Coordination with engineering~'- ~*~ 

XVI.Training of Personnel 
_ :" -': .,- •A. Operating instructionslmaintenance instructions 

Check-out:' " I. XVII. A.CommissIoning1 4 it, , 

* .. " "B. 	 Dummy run (preprocess)
C. Start.jp (process) 

of class participation i r XVII. Troubl Shooting
 
$52 to. er.:. .- A 
 REGISTRATION LIMIT: 50 persons 

' FEE. $450 to members of AIChE: $525 to non-nembl .' ,., . ... |
$525 to non-members. An 

additionai 525 will be charged for on-site regislr-, on. See I 
site registration. See page 63' 

0 
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RESUME
 
R'evised - November 1979
 

DAVID FAIRFIELD DYER
 

Professor, Departmient of Mechanical Engineering
 
School of Engineering
 
Auburn University
 
Auburn, Alabama 36830
 

. ........... Date and Place of Birth . . . 

.. . Married, 3 children . . ..........
. .Marital Status ... 

EDUCATIONAL BACKGROUND
 

University of London, 1966-67
NSF Postdoctoral Study, Imperial College, 

Ph.D., Mechanical Engineering, Georgia Institute of Technology, 1965 

M.S.M.E., Mechanical Engineering, Georgia Institute of Technology, 1964
 

B.S.M.E., Mechanical Engineering, University of Tennessee, 1962
 

ACADEMIC EXPERIENCE
 

Undergraduate Teaching Aid, Department of Mechanical Engineering,
 

University of Tennessee, 1961-1962.
 

Teaching Assistant, School of Mechanical Engineering, Georgia
 

Institute of Technology, 1963-1965.
 

of Mechanical Engineering, GeorgiaResearch Assistant, School 

Institute cf Technology, 1964-1965.
 

of Mechanical Engineering, AuburnAssistant Professor, Department 
University, 1965-1969 (on leave June 1966-August 1967).
 

Associate Professor, Department of Mechanical Engineering, Auburn
 

University, 1969-1977 (on leave August 1972-December 1973).
 

of Mechanical Engineering, Auburn University,Professor, Department
1977-present.
 



F. DYER (CONTINUED)OAVID 

EXPERIENCE- GOVERNMENTINDUSTRIAL 

Air Force Station, Tennessee, 
Co-op Engineer, ARO, Incorporated, Arnold 


1958-1961.
alternate quarters, 

Air Force Station, 
Thermal Design Engineer, ARO, Incorporated, Arnold 

Tennessee, Surnbers 1962-1963.
 

Air Force Station,
Engineer, ARO, Incorporated, Arnold

Research 
-Tennessee, Sumner .1997.
 

Liaision Scientist, Office of Naval 
Research, London, August 1972-


December 1973. 

Project Engineer, FITS, Incorporated, London, Summer 1974.
 

EXPERIENCEADMINISTRATIVE 

and Governmental Supported
Industrial
Project and Co-Project Leader on 
 ten years.
Projects Exceeding $3,000,000 in value over last 

Research 

Service, 1977-1979.Energy ExtensionDirector, Alabama 

EXTENSION EXPERIENCE 

Development and Presentation of Courses
 

Auburn University"Recent Advances in Calculation of Separated Flows", 

Engineering Extension, Auburn, May 1968.
 

Energy Conservation", Auburn University Engineering
"Industrial 

Extension, Birmingham, February 1974.
 

University EngineeringLouisiana StateConservation","Industrial Eneray 
Baton Rouge, Louisiana, March 1974.

Extension, 

Auburn University
"Industrial Energy Conservation for Managers", 

Engineering Extension, Birmingham, September 1974.
 

Conservation", Wisconsin University Engineering
"Industrial. Energy 


Extension, Madison, Wisconsin, October 1974.
 

"Energy Systems", NASA/Juntsville, Alabama, January 1975. 

by tile Federal Ener y
"Boiler Efficiency Improvement", Sponsored 

the State of 
Administration, Presented at six locations in 

Alabama, June, July, August 1975.
 

Plants and Facilities", Auburn 
"Energy Conservation for Industrial 

Extension, Birmingham, Alabama, October
University Engineering 
1975.
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DAVID F. DYER (CONTINUED)
 

"Boiler Efficiency Improvement Seminar", Auburn'University Engineerina 
Extension Seriice, Rock Hill, South Carolina, Decenter 10-11, 1975. 

"Analysis of Power Plant Cooling Systems", Auburn University Engineering 
1976.Extension Service, Auburn, Alabama, February 16-19, 

"Improving Boiler Efficiency", North Carolina State University,
 
Industrial Extension Service, Raleigh, N.C., March 25-25, 1976.
 

"Energy Systems", Auburn University Engineering Extension Service,
 

Birmingnam Office, NASA/Huntsville, Huntsville, Alabama, March
 
16-17, 1976.
 

"Boiler Efficiency Improvement Seminar", Auburn University Engineering 
Extension Service, Rockhill, S.C., September 15-16, 1976. 

"Energy Conservation in Industrial Plants and Facilities", Auburn
 
University Engineering Extension Service, Birmingham Office,
 
October 19-20, 1976.
 

"Boiler Efficiency Improvement", Auburn University Engineering Extension 
Service, Huntsville, Alabama, January 12-13, 1977. 

"Improving the Efficiency and Safety of Boilers and Systes Using Steam", 
Auburn University Engineering Extension Service for West Point Pepperell 
August 1977.
 

"Energy Conservation, Industrial Plants and Facilities", Auburn University 
Engineering Extension Service, Mobile, Al-abama, August i5-16, 1977.. 

"Boiler Certification", Auburn University Engineering Extension, Huntsville, 
Alabama, for the U.S. Army, Two 40-hour Short Courses, March-August 1977. 

"Industrial Plant Boilers - Measuring and Improving Efficiency", Cleveland 
Engineering Society, Cleveland, Ohio, August 15-16, 1977. 

"Energy Conservation for Industrial Plants and Facilities", Auburn Universi .y 
Engineering Extension Service, Birmingham, Alabama, October 12-13, 1977. 

"Industrial Plant Boilers - Measuring and Improving Efficiency", University 
of Wisconsin Engince-ing Extension, Madison, Wisconsin, March 2-29, 1977; 
March 30-31, 1977; June 13-14, 197/, September 7-8, 1977; Septen-ber 9-10, 
1977; November 21-22, 1977; November 10-11, 1979. 

"Boiler Efficiency Improvement", Auburn University Engineering Extension 
Service and Alabama Development Office Energy Management Board, Auburn,
 
Alabama, December 8-10, 1977, Dothan, Alabama; January 10-12, 1973, 
Huntsville, Alabama; January 17-19, 1978, Auburn, Alabama; July 24-25j, 
1979, Birmingham, Alabama; August 1-2, 1979, Mobile, Alabama; October 
16-17, 1979, Huntsville, Alabama. 
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DAVID F. DYER (CONTINUED)
 

"Industrial Boiler Plants - Measuring and Improving Efficiency", North 
Carolina State University Extension Service, Raleigh, North Carolina, 
February 1-2, 1978. 

"Boiler Efficiency Improvement", Ball State University and Auburn
 
University Engineering Extension Service, Muncie, Indiana, April 11-12,
 
1978.
 

"Boiler Efficiency. Improvement Institute", Atlanta, Georgia, August 30-31,

1978; Memphis, Tennessee, September 27-28, 1978; Houst'on, Texas,

October 24-25, 1978; Cleveland, Ohio, November 20-21, 1978; Buffalo,

New York, December 6-7, 1978; Chicago, Illinois, December 12-13, 1978;

Atlanta, Georgia, December 19-20, 1978; Pittsburgh, Pennsylvania,

February 27-28, 1979; Charolett, North Carolina, March 27-28, 1979;

Orlando, Florida, April 11-12, 1979; Dallas, Texas, May 1-2, 1979;

Los Angeles, California, June 11-12, 1979; Los Angeles, California,

June 13-14, 1979; Boston, Mdssachusetts, June 18, 1979; Pittsburgh,

Pennsylvania, June 28-29, 1979; Utica, New York, July 17-18, 1979;

Albany, few York, July 19-20, 1979; Rochester, New York, August 7-8,

1979; Buffalo, New York, August 9-10, 1979; Long Island, New York,

August 21-22, 1979; Staten Island, New York, August 23-24, 1979;

Binghampton, New York, Septerimber 10-11, 1979; Rockland County,

September 12-13, 1979; Syracuse, New York, September 14, 1979; Manhattan,

New York, September 24-25, 1979; Syracuse, New York, October 23-24,
 
1979; Atlanta, Georgia, October 30, 1979; Madison, Wisconsin, November
 
12-13, 1979; Colorado Springs, Colorado, November 14, 1979; Chicago,

Illinois, November 15, 1979.
 

"Hospital Boiler Efficiency Improvement", Hospital Council of Western,

Pennsylvania,. Pittsburgh, Pennsylvania, September 6-7, 1978. 

"Industrial Boiler Efficiency Improvement", University of Massachusetts, 
Amherst, Massachusetts, October 30-31, 1978.
 

"Industrial Boiler Efficiency Improvement", Mobile, Alabama, May 30-31,
1978; Montgomery, Alabama, June 7-8, 1978; Jacksonville, Alabama,

August 16-17, 1978; Birmingham, Alabama, October 10-11, 1978; Birmingham,
Alabama, October 18-19, 1978; Sheffield, Alabama, Nove.iber 1-2, 1978.
 

"Boiler/Water Heater Efficiency Improvement", Alabama Energy Extension
 
Service, Birmingham, Alabama, April 19, 1978; Decatur, Alabama, ,March 15,

1978; Mobile, Alabama, March 9, 1978; Montgomery, Alabama, February 10,

1978; Evergreen, Alabama, May 26, 1978; Scottsboro, Alabama, Jure 20,

1978; Jacksonville, Alabama, June 21, 1978;Florenc., Alabama, July 25,

1978; Huntsville, Alabama, July 27, 1978; Montgomery, Alabama, Aucust 3,

1978; Birmingham, Alabama, August 15, 1978; Tuscaloosa, Alabama,

September 12, 1978; Auburn, Alabama, October 3, 1978; Montgomery, Alabama,

October 4, 1978; Troy, Alabama, November 9, 1978; Dothan, Alabama,

November 10, 1978; Ozark, Alabama, May 23, 1979; Iontgcmery, Alabama,

May 30, 1979; Tri-City, Alabama, July 26, 1979; Birmingham, Alabama,

July 31, 
 1979; Phenix City,. Alabama, September 25, 1979; Tuscaloosa,
 
Alabama, November 20, 1979.
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DAVID F. DYER (CONTINUED) 

CONSULTING EXPERIENCE 

Served as Consultant to: 

ARO, Incorporated, Tullahoma, Tennessee, 1968-1970: [Numerical Fluid 
Mechanics[ 

CMI Systems, Chattanooga, Tennessee, 1970-1972: [Design of Energy 
Recovery System.] 

Rahm and Haas, Huntsville, Alabama, 1968: [Solid Rockets] 

FMTS, Waverly, Alabama, 1974/Present: [Numerical Fluid iMechanics] 

ESI, Auburn, Alabama, 1975/Present: [Energy Studies]
 

AMCO, Montgomery, Alabama, 1973: [Boiler Tests]
 

Price-WIaterhouse, Washington, D.C., 1976: [BoilerEfficiency Codes]
 

Martin Industries, Huntsville, Alabama, 1975: [Performance Testing 
of Heating Equipment] 

Abbott Labs, Chicago, Illinois, 1977: [Boiler Efficiency] 

Atlanta Stove Works, Atlanta, 1977: [Stove Efficiency] 

Nabisco, Inc., Englewood, New Jersey, 1979: [Boiler Efficiency] 

Bristol Myers, Syracuse, New York, 1979: [Boiler Efficiency] 

SPONSORED RESFARCH EXPERIENCE 

Project Leader, NSF Grant GKl606, "Pressure Drop in a Liquid Nitrogen
Cold Trap," September 1967 - September 1968. 

Co-Principal Investigator, AMC C1326, "Hypersonic Radiative Flows,"
Army Missile Cornand, 1967-1969. 

Co-Project Leader, Research Grant-Ln-Aid Project 156-8, "Investigation
of Flame Phencmena in an Oxy-hydrogen Rocket Motor," Auburn 
University, 1968-1969.
 

Co-Principal Investigator, A'C 1818, "Hypersonic Radiative Flcws,"
ArTry Missile Cormand, AMC C1326, 1970-1971. 
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DAVID F. DYER (CONTINUED)
 

SPCNSORED RESE.RCH EXPERIENCE (CONTINUED) 

Project Leader, ME-42, "Freeze Drying of Particle Beds," Auburn Univer
sity Engineering Experiment Station, 1970-1971.
 

Co-Project Leader, A-025-ALA, "Reducing Thermal Pollution Through Inter
stellar Radiation," Water Resources Research [nstitute, Auburn
 
University, 1971-1972.
 

Co-Project Leader, Contract 1100014-72-C-0177, "Performance of Gas

Augmented Waterjet Propulsion System:, Office of Naval Resea.rch/
Naval Ship Systems Cornand, March 1972-July 1973. 

Co-Project Leader, Contract N00014-73-AO061-O001, "Investigation of
the Design Needs for Submarines of the Future," Office of Naval 
Research, September 1972-September 1973
 

Co-Project Leader, Contract A-031-AL-, "Analysis and Design of an
Interstellar Radiator System," Water Resources Research Institute, 
July 1972-July 1973.
 

Co-Project Leader, Electric Power Research Institute (EPRI-321),
"Comparison of Performance, Economics and Reliability of Phased-

Cooled with Cooling Towers and Coolings Pond," September 1974-
December 1975.
 

Co-Project Leader, "Evaluation of Techniques to Predict Heat Fluxes,
Pressure Drops and Leakages in Steam Generators for- the Breeaer
Reactor Program," General Electric Company, Contract GE-190 ME)
September 1974-July 1975. 

Co-Project Leader, "Improving Operating Efficiency of Steam Generating
Boilers," Contract No. Co-04-50100-00 with Federal Energy Agency,
February 1975-December 1976.
 

Co-Project Leader, "Air-Augmented aterject Propulsion;" Office of NavalResearch, Contract No. N00014-75-C-0936, June l 97;-Oecember 1976. 

Co-Project Director, "Feasibility Study of Combined Dry Cooling Towerand Phased Cooling Systems, Battelle Northwest Lab, Contract 
BSA-994, Jne 1975. 

Co-Project Leader and Co-Principal Investigator, National Science

Foundation, Contract No. LC03995, "Development of Method to Aidin Minimizing Energy Consumption in Pulp and Paper Plants,"
March 1975/Present.
 

Project Leader, Alabama Energy Management Board, Contract 9422136, 
1977. 
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DAVID F. DYER (CONTINUED) 

SPONSORED RESEARCH EXPERIE
NCE (CONTINUED)
 

Co-Project Leader, Department of Energy, Contract No. EC.-77-S-05-5552,
 

"Improving the Efficiency, Safety, and Utility of Wood Burning Units," 

September 1977/Present.
 

(DOE),Co-Principal Investigator, Alabama Energy Management Board 
"o Perform

Contract No. 4-22131, "Developing and Testing Iethods 

Energy Audits in'Industrial Plants and Facilities," June 1.973/
 

Present.
 

Project Leader, "Enervqy Savings Associated with use of Daytime 
Shutoff 

for Homes," Contract ADO-AU-X996 August/
of Cooling Systems AEMB, 

September 1973.
 

Co-Project Leader, Fireplace Institute, "Efficiency and Output
 

Rating of Home Heating Woodburning Units Using Calorime-er 

#4-20199, April 1979/April 1%81.Room," Contract 

Co-Project Leader, Fireplace Institute, Contract No. 4-20139,
 
to Test"Development and Construction of Calorimeter Room 

*Woodburning Units," March 1978/Present. 

Monsanto Research Corporatidn, "Pollution From Home
Co-Project Leader, 


Heating Woodburning Units", February/August 1979.
 

Industries, "Pyrotechnic Effects on Flambility",Project Leader, Vega 
October 1979/October 1980.
 

Bureau of Standards, "Safety Aspects of
Co-Project Leader, National 

Insert Fireplaces in Zerc-Clearance Fireplaces", December 1979/
 

December 1980. 

REFERRED PUBLICATIONS 

Pressure- Measurement at Low Pressur-2s," Vacuum,"A Standard for Vapor 
14, (1964), 395, [co-authored with J. E. Sunderland].
 

iffusion Transport in the Region between Molecular and

"Bulk and 


of Heat and Mass Transfer,Viscous Flow," International Journal 
9, (1966), 519-522, [co-autrored with J. E. Sunaerlandi.
 

of Fod

"Equilibrium Vapor Pressure of Frozen Bo,,ine Muscle," Journal 


Science, 31, 2, (1966), 196-201, [co-authored with J. .. SunderinO ]. 

"Transient Temperature Distribution During Sublimation Dehydration," ASME 

Heat 89, 1967), 109-110, [co-
Journal of Transfer, C, I (February 

autnoreF iT n J, .. Sunderland].
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DAVID F. DYER (CONTINUED) 

REFERRED PUBLICATIONS (CONfTINUED) 

"Total Pressure Drop Across a Cold Trap in Low Vacuum Application," 
British Journal of A.Tolied Physics, 13, 3 (1967), 297-308, 
"Lco-auLhore w':n J. . Suncerlanu]. 

"Bulk and Diffusion Transport of Gases at Non-Uniform Pressures,"
 

Transactions of the FaradrJ Socity 63, (1967), 573-378.
 

"A Mathematical Model for Decosition From Turbulent Flows," ASME Journal 

of Enaineerina fcr Power, 90, A2 (April 1968), 164-170, [co-authcre7 
with-JBrcacway, R. i. Vachon and H. Zallen]. 

"Heat and Mass Transfer Mechanisms in- Sublimation Dehydration," Trans
actions of ASME, Jour al of Heat Transfer, 90, C, 4 (November 
1968) , 379-384, [-c-o-autnore wiltn J. E. Sunderland]. 

"The Role of Convection in Drying," Journal of Cheical ncineerno 
Science, 23, (1968), 565-970, [co-autnorea wizn J. . Sunuer.,anoJ.
 

"Quasi-Steady Compressible Flow with Heat Transfer in Acceleratirn 
Nozzles and Ducts," Journal of Soacecraft and Rockets, 6, 3, 
(March 1969), 308-311--co-au:noreci wi"cn R. 1. acnon and '4. Chen]. 

"The Influence of Varying Interface Temperature on Freeze-Drying,"
 
-
Procedins of Tnternatzcnal Instiuta of 0-fricetion (1969).
 

-
lco-authored wicn J. E. Sunderianci. Presene, at tne International 
Institute of Refrigeration, Lausanne, Switzerland, June 1969.
 

"A Numerical Solution for the Single-Screw Extrusiorl of a Polymer Xelt," 
AIChE Journal, 1S, 6, 823-838, (1969). 

"A Sublimation Dehydration of Particles," Proceedings of the 1970 
Southeastern Seminar on Thermal Science, Raleiign, North Carolina, 
Apri 19 0-. 

"Comparisons of Theory and Experiment for Turbulent Boundary Layers on 
Simple Shapes at Hypersonic Conditions," Proceedinas of the 1970
 
Heat Transfer and Fluid Mechanics Institut, 1970, 168-183)

"[co-autnorlea w --- ,W. i.!ayneJ. 

"The Pressure Distribution in a Liquid-Nitrogen Cold Trap," Advances 
in Cryqenic Engineering, 16, (1970), 268-276, Presented aT 

F7ygenic Engineering C-nference, Boulder, Colorado, June 1970. 

"Freeze-Drying of Spheres and Cylinders," ASME Journal of Heat Transfer, 
[co-authored with C. C. Cox].
 

"Freeze-Drying of Bodies Subject to Radiation Boundary Condition,," 
Trans&ctions of ASME, Journal of Heat Transfer, 93, C, 4, 426-431, 
Novenber 1971, [co-autnorel with J. E. Sunderland]. 
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DAVID P. DYER (CONTINUED)
 

REFERRED ?USL CAT OhS (CONTI nUED) 

"Application of the Patankar-Spi-ding Finite Difference Procedure to 
Turbulent Radiating Boundary Layer Flow," International Journal of

Heat and Nss Trans-,er, 14, (1971), 667-67s, Lco-aunoredw,- M.
 
"'i--otz, R. L.V/acnon, and J. R. Dunn].
 

"An Experimenta.l Study oF Particle Freeze-.Drying," Proceedins of '-he XI'

International Congress of Refrioeration (1972), Lco-au;noreo l:n Leon
Ha rd inj. 
 . .
 

"Thrust of an Air-Augmented Waterjet," AIAA Journal of "vyronautics, Vol. 7,No. 2, April 1973, 64-71, [co-authored wi h R. G. Amos drnd G. 'MIaples]. 

"Convective Heat Transfer from a 
Rotating Inner Sphere to a Statinary

Outer Sphere," Transactions of ASME, Journal of Heat Transfer, 95,
C, 4, (November 1973), [co-authored Wl.n apes anTl Thin].
 

"Heat and Mlass Transfer in Beds of Par-ticles Undergoing Sublimazion
 
Dehydration," Transactions of AS&ME, Journal of Heat Transfer 
95
C, 4, (November 1973), 516-520, [co-auuioread wi~n Leon Har-Tn].
 

"Numerical Solutions of the Intearo-differential Equations of High-Speed

RadiatIng Boundary Layers," International Journal of Heat arnd

Transfer, 16, 8, (August 197-)" l649-l5,Lco-aunorwin. 

Mass
 
,


"- 'To1E,, R. I. Vachon and J. R. Dunn].
 

"Application of Phased-Coolino' to a Once-Through Cooling System," ASMEJouryidl of Enoineering for Power, 97, A, 1 (January 1975), 117-124, 
co-au:tnorLd witn J.a iane and G. Maples].
 

"Thrust of an 
Air Augmented Waterjet with a Converging-Diverging Nozzle,"
AIAA Journal of Hydronautics, Vol. 9, No. 4, October 1975,
[co-authored with T. T. Maxwell and G. Maples]. 

"Fl.ow through aa Elastic Orifice in Subirrigation," Proceedings.cf the 
12th Southeastern Seminar on Thermal Science (June 1976), 
p. 171
178, [co-authored with G. Maples and L. Hardin].
 

"Solution Technique for Equilibrium Chemistry of Hydrogen 
- Oxygen Systems,"AIAA Journal, Vol, 14, No. 11, 
November 1976 [co-authored with G. Maples].
 

"Performance of Gas-Augmented taterjet Propulsion System," ASME Marine
Propulsion, OED-Vol. 2, pp. 129-150, 1976 [co-authored with'J. F.
 
Stansell and G. Maples].
 

"Safety, Efficiency, Output and Utility Testing, Product Development
and Basic Research on Woodburning Units and Accessories at theAuburn Woodburning Laboratory," Proceedings of the Wood Energy
Institute ILL, April 1978 (co-authored with T. T. Maxwell and Glennon 
Maples).
 

"Controlling Excess Air For Boiler Efficiency," Heatina/Pioiir
 
Conditioning, November 1978 (co-authored with Glennon i.lapies, 
T. T. 
RF-eI I ariTh. T. Jasper). 
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DAVID F. DYER (CONTINUED) 

REFERRED PUBLICATIONS (CONTINUED) 

"Measuring the Efficiency and Heat Output of Residential Wood Hea!-ing
Appliances", The Wood Energy institute, March 1979 [co-authore 
with T. T. Maxwell and G. Maples]. 

"Studies of Creosote and Chimneys at the Auburn Woodburnina Laboratoer/',
The Wood Energy Institute, September 1979 CT. T. Maxwell ano G. Maoles]. 

"Woodburning Short Course Handbook", Auburn University Encineer i n 
Extension Service, Auburn, Alabama, July 10-11, 1979 [co-authored with 
T. T. Maxwell, G. Maples, F. Myers, J. Hoyle, and J. Shelton]. 

"Results of Six Tests to Assess the Accuracy of Flue Loss Testing Meithods 
Versus the Calorimeter Test Procedure", Report to the Fireplace
Institute, February 7, 1979 [co-authored with T. M. Pruitt and T. T. 
Maxwel 1]. 

"Mass Injection & Radiative & Convective Heat Transfer in ,iigh-Speed
Turbulent Flow", Indian Journal of Technology, December, 1976 
(co-authored with D.Y. Goswami, R.L. Vachon, J.M. Elliott, & J.R. 
Lunn). 

TEXTBOOKS 

Boiler Efficiencv Imoroverrent, Copyright by Massachusetts Ins-'itute of
TechnoTogy-fl6 Lco-authored with G. Maples and J. C. Maxweli , Jr.]. 

Fuel Oil Manual for 3oiler Ooeration, 1979 [co-authored with G. Miaples 
and David M. Hallj. 

Water Manual for 3oiler Oneration, 1979 [co-authored with G. Maples 
and David M. HalIJ. 

MeasurincL and Imorovin the Efficiencv of .Boilers (Oner-ator Manual), 
I9 9 Lco-authored wi tn G. -Mapi es J. 

MANUAL 

"Measuring and Impro)vin the Efficiency of Boilers", ContractFEA No.
FEA-CO-04-50110-0, Washington, Novemer [co-authoredD.C., 1976,
with G. Maples, J. C. Maxwell, Jr., D. Pride, and W. G. Dickie, Jr.] 

ESN ARTICLES
 

(The following articles were published by the Office of Naval Research 
-
London (ONRL) in the European Scientific Notes which is distributed to
 
20,000 top scientists and engineers in tte U. S. These 
 articles were 
reviewed by the Editoral staff of ONRL).
 

"Recent Developments at the Von Kar-man 
Institute for Fluid Dynamics,"
 
Vol. 26, p. 319, 1972.
 



ESN ARTICLES (CCNTINUED) 

"International Council of Aeronautical Sciences Conference,-" Vol. 25
 
p. 322, 1972. 

"Mechanics at the University of Glasgow, Vol. 25, p. 331, 1972. 

"Applied Math in Fluid Mechanics at Bristol University," Vol. 27, 
p. 14, 1973..
 

"Fluid Mechanics at the Israel Institute of Technology, Vol. 27,
 
p. 140,. 1973.
 

"Fluid Mechanics Research at the DFVLR institute for Theoretical Gas
 
Dynamics, Vol. 27, p. 142, 1973.
 

Rolls-Royce 'Re-invents' the Wheel and A New Fuel System," Vol. 27,
 

p. 61, 1973.;'
 

Paris Conference on Magneto-Hydrodynamics, Vol. 27, p. 80, 1973.
 

Freeze-!Jrying at Edwards High Vacuum, Vol. 27, P. 108, 1973.
 

Design and Inventions Lab, Vol. 27, p. 144, 1973.
 

Mechanical Tqgineering at Liverpool University, Vol. 27, p. 176, 1973.
 

Oi-lFree Centrifugal Compressors for, Cryogenic Refrigeration, Val. 27, 
p. 201, 1J73.
 

A Visit to the University Collc.ge of Ireland (Eire), Vol. 27, p. 229.,
 
1973.
 

Heat and Mass Transfer at ET9, Zurich, Vol. 27, p. 258, 1973.
 

Heat Transfer Seminar, Vol. 27, p. 258, 1973.
 

Fluid Mechanics at Brown-Boveri Research Center, Vol. 27, p. 281, 1973.
 

The National Engineering Laboratory, Vol. 27, p. 282, 1973.
 

The Chamber of Mines in South African Research, Vol. 27, p. 312, 1973.
 

South African Council for Scientific and Industrial Research, Vol. 27,
 
p. 313, 1973. 

The Universities in the Cape Region of South Africa, Vol. 28, p. 40, 1974. 

Fluid Mechanic Research in Scandinavia, Vol. 28, p. 40, i974. 

The University of Witwatersrand, Vol. 28, p. 10, 1974. 

Engineering Education at the University of Niarobi, Vol. 28, p. 12, 1974. 

SASOL - South Africa's Answer to the Energy Crisis, Vol. 2 , p. 13, 1974.
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ONR REPORTS 

(The following reports were published by the Office of Naval Research - London
(ONRL). The reports are reviewed by the editorial staff of ONPRL and given
limited distribution to scientists and engineers in the U. S. 

Fluid 11echanics and Finite Elements, R-21-72, December 1972.
 

Numerical Calculations of Viscous Fluid Problems at 
Imperial Colle,-

London, R-2-73, ",larch 1973.
 

Report on the Sixth International Conference on Flu'id Sealing, ,!unich. 
C-15-73, July 1973.
 

MHD for Power Generation - The View of a Chosen Few, C-10-73, April 1973. 

Jet Pumps and Ejectors - Application of Liquid/Two-Phase Ejection in 
Desalination, C-6-73, February 1973.
 

CONTRACT REPORTS
 

"A Discussion of Solution Techniques for the Conservation Equations
Applicable to Blast Environmental Effects on Intercept Vehicles,"
Report II, AIMC Contract DAA H01-67-C1326, October 1967, [co-authored
with J. M. Elliott, R. I. Vachon, J. R. Dunn, and G. Maples]. 

"Coupled Boundary Analyses and Inviscid Flow Properties Behind Shocks
for Blast Environmental Effects on RecortHypersonic Vehicles," It,
ANC Contract OAA H01-67=C1325, Engineering Experiment Station, Auburn 
University, January 1963, [co-authored with J. R. Dunn, R. I. Vac.hon 
J. M. Elliott and G. Maples].
 

"Inclusion of a Thermal Radiation Source Term in the Patankar-Spalding
Boundary Layer Analysis for Hypersonic Flow," Report IV, AMC Contract 
DAA H01-67-C1326, May 1968, [co-authored with J. M. Elliott, R. I. 
Vachon, and J. R. Dunn].
 

"Boundary Layer Analysis for Blast and Environmental Effects on Hyperscnic
Interceptors," Report V. AMC Contract DAA H01-67C1326, September
1968, [co-authored with R. I. Vachon, J. R. Dunn, G. Maples, J. M. 
Elliott, and H. G. Whitley].
 

"Discussion of Approaches 
to Analysis Techniques for Blast Environmental
 
Effects on Interceptors," Report I, AMC Contract DAA H01-69-C1818,

Engineering Experiment Station, Auburn University, September 196,
[co-authored with J. R. Dunn, R. I. Vachon, and J. M. Eliott].
 

"Performance of Gas-Auamented Waterjet Propulsion System," ONR Contract 
NOOO14-72-C-0177, September 1973, [co-authored with T. Maxwell,
2. F. Stansell and G. Maples]. 
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DAVID t-. DY.,% (COilIN'UED) 

CONTRACT REPORTS (CONTINUED) 

"Development of a Comuter-Aided Conceptual 
Tool, ONR Contract NOCOI4-73-A-0061-O001, 

Submarine Design Evaluation 
November 197., [co-authored 

with A. Cotney and G. Maples]. 

"Mass Flow Distribution Analysis for Steam Generator Economizer," Reece
 
Engineering Associates (for Combustion Engineering), Report 1o.
 
2-2, June 1974, [co-authored with R. A. Young and J. W. Reece].
 

"Feasibility Study of Combined Dry Cooling Tower, Phased Cooling System,"

Battelle Northwest Laboratory, June 1975, [co-authored wihi G. Carroll
 
and G. Maples].
 

"Comparison of Boiling Heat Transfer Correlations for LMFBR Evaporator

and Superheater," General Electric Contract No. 
190-C5hlOG-X,
 
November 1975, [co-authored with P. Blaise, D. Pride and G. Maples].
 

"Hydrogen Injection into a Supersonic Stream," NASA Technical Report,

(in press) 1975, [co-authored with D. B. Spalding and G. Maples].
 

"Comparison of Performance and Economics of Phased Cooling Systems with
 
Conventional Cooling Systems," Electric Power Research Institute
 
Contract ME 321, January 1976, [co-authored with G. Carroll and

.G.Maples].
 

"Program for improving Boiler Efficiency," an interim report submitted 
to Federal Energy Administration, 1ashington, D.C., April 19, 1976,
[co-authored with G. Maples, J. Wilbanks, H. T. Cansler, J. C. 
Maxwell, Jr., and D. Pride].
 

"Performance of Air-aug,,,ented Waterjet Thrusters," Final Report, Office
of Naval Research, Contract N00014-75-C-0936, November 1976 [co-authored
with G. Maples, H. T. Cansler-, and J. C. Maxell, Jr.]. 

"Development of Method to Aid in Minimizing Energy Consumption of Pulp
and Paper Plants," Quarterly Report, NSF Contract LC03995, August 1976. 

"Development of Method to Aid in Minimizing Energy Consumption in Pulp
and Paper Plants," Second Quarterly Report, NSF Contract LC02995, October
1977, [co-authored with T. T. Maxwell, G. Moore and G. Maples]. 

"Development o-f Method to Aid in Minimizing Energy Consumotion of Pulp
and Paper Plants", Final Report, NSF Contract LC03995, Septurber
1979, [co-authored witlh G. Moore, P. A. Barrett, M. T. Jasper, 
T. T. Maxwell, D. F. Dyer, and G. Mtaples]. 

"Energy Savings Associated with Use of Day-Time Shutoff of Cooling Systems

for Homes," Alabama Energy Management Board, Contract No. ADO-AU-X996,
January 1978 [co-authored with T. Pruitt and G. Maples]° 
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DAVID F. DYER (CCNTINJUED) 

COINTRACT REPORTS (CCNTINUED) 

"Efficiency and Capacity Certification Testing of Cross-Flowi, Mechanical 
Draft Wet Cooling Tower - Per ASME Testing Standard," Plantation 
Mochanical Corporation, Montgomery, Alabamra, August 1978, [co-authored 
with G. Maples]. 

"Efficiency and Capacity Certification Testing of Fire-Tube Boiler-
Per ASME Testing Standards," AMCO, Montgomery, Alabama, January 1978, 
[co-authored with G. Maples]. 

"Maintenance Manual - BOSS4D Comouter Code," Ballistic Missile Defense 
Systems Co,and, Huntsville. Alabama, January 1978 [co-authored with 
S. Elghobashi, A. Thyagaraja, D. B. Spalding and G. Maples].
 

"User lanual. - BCSS4D Computer Code," Ballistic Missile Defense 
Ste,,s Com,1and, Huntsville, Alabama, January 1978 [co-authored 
with S. Elghobashi, A. Thyagaraja, D. B. Spalding and G. Maples]. 

"Improving the Efficiency, Safety and Utility of Ioodburning Units," 
Quarterly Report WB-5, Department of Energy, Contract No. ERDA-EC
77-S-05- 552, December, 1973 [co-authored with G. Maples, T.T. .axqell, 
I,0. Cooley, L.A. Woodsen, O.A. Badr, T.M. Pruitt, H. Siefien, R.G. 
Kain and H. Vakili]. 

Improving the Effi ci ency, Safety and Utility of Woodbu rn ing Units,
Quarterly Report .B- , Deoartmn- of Energy, Contract No. DE-AS

05-77-ET-il1288, March 1979 [co-authored with G. Males, T.T. Ma,ell, 
I.D. Cooley, O.A. Badr, C.3. Somerset, J.H. Meighan, T.M. Pruitt, 
S.J. Juger, J.M. Gudino, H. Siefien, K.M. Aly, T.L. Hughes, D.R. 
Ai ken] 

"Improving the Effficiency, Safety and Utility of Woodburning Units," 
Quarterly Report WB-7, Oepart-ent of Energy, Contract No. DE.-ASO5
77-ET-I1288, June 1979 [co-authored vith G. Maples, T.T. 4ax.ell, 
I.D. Cooley, O.A. Badr, C.B. Somerset, J.H. Meighan, L.M. Pruitt, 
S.J. Juger, J.H. Gudino, H. Siefien, H.M. Aly, T.L. Hughes,D.R. Aiken'.
 

"Design Handbook for Residential Woodburning Equipment," Special 

Report, Departi=ent of Energy, Contract No. DE-ASO-77ET-11288, 
July 1979 [co-authored with T.T. Maxqell ,G. Mapies, and T.M. Pruitt] 

"Improving the Efficiency, Safety and Utility of 1Woodburhing Units -
Special Creo-ote Report," Depar-menz of Energy, Contract No. CE
ASO-77-E--l1288, Decenmter 1979 [co-authored with G. Maples, T.T. 
Maxwell and J. Juger]. 

"Development of Method to Aid in Minimizing Energy Consumption of 
Pulp and Paper Plants." Final Report, NSF Contract LC03995, 
September 1979 [co-authored with G. Maples, T.T. Maxell, and G. Moorej. 
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CONTRACT REPORTS (CONTINUED)
 

Efficlency, and 'tiiy of "-s-" 
Quarterly Report WB-l, Department of Energy, Contract No. ERSDA-EC

"Improving the afet, " "-" n' 

I.0. Cooley,77-S-05-5552, December 1973 [co-authored with G. Maples, 

O.A. Badr, N.J. Stringrellow, C.W. Robinson, and T.T. Max'iell]. 

"Improving the Efficiency Safety, and Utility of Woodburning Units," 
Quarterly Report WB-2, Departent of Energy, Contract ro. E.DA-EC 
77-S-05-5552, April 1978 Lco-authored with G. Mapliis I.D. Cooley, 
0. A. Badr, N.J. Stringfellow, A. Quam, G.G. Barsdale, and T.T. 
Maxwel 1]. 

"Development of Method to Aid in Minimizing Energy Consumption of Pulp
 

and Paper Plants," Quarterly Report, NSF Contract LC30995, November 
1977 [co-authored with G.V. Moore, P.A. Barrett, G. Maples, and T.T. 

Maxwell]. 

"Boiler Efficiency Improvement Program for Industry in Alabama," Alabama
 

Energy Management Board (DOE), Contract No. 4-22136, Quarterly REports
 

1,2,3,4, andJ 5, 1978 and Quarterly Reports 6 and 7, 1979 [co-authored
 

with G. Maples, T.T. Maxwell, J.R. Wilbanks, and E. Waldroup].
 

"Boiler/Water-Heater Efficiency Improvement Program in Alabama for 

Connercial, Governmental and Institutional Boilers," Quarterly 

Reports 1,2,3,4,5,6,7, and 8, Alabama Energy Extension Service, 
Contract No. 4-20184, 1978 Lco-authored with J.R. Wilbanks, E. Waldrcup, 
F.A. Jones, J.K. Mims, G. Maples, and T.T. Maxwell]. 

"Improving the Efficiency, Safety and Utility of Woodburning Units," 
Quarterly Report WB-3, Depart,,nt of Energy, Contract No. ERDA-EC
77-S-05-5552, June 1978 [co-authored with G. Maol es, T. T. Maxweil1 
I.D. Cooley, O.A. Badr, N.J. $tringfellow, G. Barksdale, and L.J.
 
Gordon].
 

"Improving the Efficiency, Safety and Utility of Woodburning Units,"
 
Quarterly Report WB-4 Volumes I, II, and III, Deoart .ent of Energy,
 
Contract No. ERDA-EC-77-S-O5-5552, September 1978 [co-authored with
 
G. Maples, T.T. Maxell, I.D. Cooley, O.A. Badr, G.A. White, N.J. 
Stringfellow, T. Pruitt, G. Barksdale, H. Siefien, A.E. white, IT, 
and H.W. Polinitz, I1]. 

"Boiler/Water-Heater Efficiency Improv-nent forConrmercial , Institutional 
and Small Industrial Sectors," Final Report, Contract No. EC-77
G-OI-5091, March 1980 [co-authored with G. Maples, T.T. Maxwell, 
J.R. Wilbanks, Kevin Mi,s, Tonmy Burch, Edward Waldroup]. 

"Improving the Efficiency of Industrial Boilers," Alabama Energy
 
Management Board, Contract No. AEB 207 and 205, Quarterly Reports,
 
1978 and 1979 [co-authored with G. Maples, Kevin Mims, and T.T.
 
Maxwel l]. 
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DAVID F. DYER (CONTINUED) 

PRE.3ENTED PAPERS 

"Heat and "ass Transfer Mechanisms in Sublimation Dehydration," ASME 
Winter Annual Meeting, Pittsburgh, November 1967. 

"The Influence of Varying Interface Temperature on Freeze-Dryina,
 
International Congress of Refrigeration, Lausanne, Switzerland,
 
June 1969.
 

"Sublimation Dehydr-ation of Particles," Southeastern Seminar on Thermal 
Science, Raleigh, North Carolina, April 1970.
 

"Comparison of Theory and Experiment for Turbulent Boundary Layers on
 
Simple Shapes at Hypersonic Conditions," 1970 Heat Transfer and
 
Fluid Mechanics Institute at U.S. Naval Postgraduate School, Monterey, 
California, June 1970.
 

"The Pressure Distribution in Liquid Nitrogen Cold Trap," 1970 Cryogenic 
Engineering Conference, Boulder, Colorado, Jbtne 1970. 

"Freeze-Drying of Bodies Subject to Radiation Boundary Conditions," 
AS'ME Heat Transfer Conference, Tulsa, Oklahoma, August 1971. 

"Performance of Gas-Augmented Waterjet Propulsion System," ASME
 
Winter Annual Meeting, December 1976.
 

INVITED LECTURES, SEMINARS AND TECHNICAL BRIEFINGS 

Prediction of Pressure Drop in a Cryogenic Cold Trap, Rice University, 
Houston, March 1965.
 

Numerical Analysis, Tennessee Technological University, September 1968.
 

Use of Film Theory to Predict Mass Transfer in a Solid Rocket and Motor, 
Rahm & Haas, Huntsville, Alabama, 1968.
 

Numerical Analysis for Solving Separated Flows, Southeastern Seminar on 
Thermal Science, Gainesville, Florida 1969.
 

Prediction of Radiation in Hypersonic Flows, Southeastern Seminar on 
Thermal Science, Cookeville, Tennessee, 1972. 

Hypersonic Radiative Flow, University of Achen, Achen, Germany, February 1973. 

Combined Forced and Diffusion Flux, University of Witwatersrand, Joh,-nnesb.ur9, 
South Africa, November 1973. 
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DAVID F. DYER (CONTINUED) 

INVITED LECTURES, SEMINARS AiD TECHNICA.L BRIEFINGS (CONTINUED 
"Novel Advances in To-Phase Propulsion, Rolls-Royce Co., Conventry, Eng

land, October 1973.
 

Research Interest of ONR, Technion, Hiafa, Israel, April 1973.
 
Freeze-Drying of Particle Beds, 
Irish Sugar Corporation, Carlow, Ireland,


June 1973. .
 

Novel Propulsion Ideas, Battelle Laboratories, Geneva, Switzerland.
 

Energy Conservation in United States, Imperial College, London, england,

December 1974.
 

An Energy Conservation Program for Industry, Federal Energy Administration,
 
March 1975.
 

Recent Advances in Energy Conservation, Stanford University, Stanford,

California, April 1975.
 

Process Energy Savings, Clemson University, Clemson, S.C., April 1975.
 

Turbulent Boundary Layer Predictions, NASA/Langley Research Center,

Hampton, Virginia, September 1975.
 

EnErgy Coniseriation -
 Some Success Stories, United States Department

o-;F
Corixerce, Washington, January 1971,
 

A Boiler Efficiency Improvement Program, FEA, Washington, August 1976.
 
"Improving the Efficiency of Generating and Using Steam", West
 
Point Pepperell, Decamber 1, 1977.
 

The Energy Situation, League of Women Voters, Auburn, January 1973.
 

The Alabama Energy -xtension Service, Food and Energy Council, August

1978, Louisville, Kentucky.
 

"PerforTance Testing of Wood Heating Equipment", The Fireplace institute,
March 1979, Palm Springs, California.
 

"Improving Boiler Efficiency", Roses (Growers), Inc., 
November 1979,
Colorado Springs, Colorado.
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DAVID F. DYER (CONTINUED)
 

SCIENTIFIC AND PROFESSIONAL ORGANIZATION
 

American Society of Mechanical Engineers
 

Registered Professional Engineer - State of Alabama #10868
 

PATENT
 
"Dryer with Low Temperature Heat Recovery System," U.S. Patent #4,026,035
 

May 31, 1977, (co-authored with G. Maples).
 

HONORARY SOCIETIES
 

Society of the Sigma Xi
 
Phi Kappa Phi
 
Tau Beta Pi
 
Pi Tau Sigma
 

HONORS AND AW'ARDS
 

Nominated by Auburn University for ASEE Outstanding Research Award, 1969.
 

Guest of Westinghouse "Careers in Marketing Seminar and Workshop,"

Pittsburgh, 1968.
 

National Science Foundation Research Initiation Grant GK!606,
 
September 1967.
 

National Science Foundation Postdoctoral Fellowship, June 1966.
 

Selected for ONR/London Liaision Scientist.
 

President, Boykin/Drake PTA, 1979-.1980.
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DAVID F. DYER (CONTINUED)
 

COMMITTEES 

Member Ad Hoc Cor-nittee for Study of Pro-Engineering Curriculum
 

Chairman, Engineering School Self-Study Cornittee - Graduate Program 1972 

Member, Thermal Science Curriculum Corrniittee, 1968/1977 

Chairman, Thermal Science Curriculum Comitte, 1975/197' 

Member, University Self-Study Connittee - Research Program, 1972 

Chairman, Engineering Schcol Self Study Comnittee for Graduate Program, 197, 

Co-chairperson, University Ad Hoc Comn.ittee on Energy Conservation, 1975 

Member, University Comi-nittee on Engineering Experiment Station, 1973
 

Chairman, Mechanical Engineering Conmittee on Graduate Program 1973
 

Member, Graduate Steering Conittee 1978/Present
 

Member, ASHRAE Standard Development Corrnittee for Measuring
 

Performance of Wood Heating Equipment, 1979/Present
 

Member, Engineering Committee, The Fireplace Institute, 1979/Present
 

REVIEWER
 

ASME Journal of Heat Transfer
 

ASME Journal of Engineering Power
 

International Journal of Heat and Mass Transfer
 

AIAA Journal
 

Journal of Food Science
 

Applied Mechanics Reviews
 

Bureau of Standards (Energy Related Inventions)
National 


SECURITY CLEARANCE
 

Secret,. 1967/Present
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APPENDIX 

3.8.1-3 

TEXT AND COURSE MATERIALS USED FOR PLANT ENERGY MANAGER WORKSHOP 

(MAY 19-21, CAIRO) AND RETAINED BY OEP AND TRAINEES 

o 	Advisory on Rotor Dynamics - CAGI (55 copies)
 

o 	Thermo Electron Mechan. Vapor Recompression System 


o Electrical Power Meas. Handbook - YEW (55 copies)
 

o 	Fundamentals of Flow Metering TDS 3031 - Rosemount 


o 	Sample pipe markers (150)
 

(21 copies)
 

(55 copies)
 

o 	Dranetz User's Guide for Series 808 Electric Power/Demand Analyzer (5 copies)
 

o 	Brady Signmark Division Catalog (4 copies)
 

o 	Rotary Positive Displacement Compressors - Louis Allis (50 copies)
 

o 	Gestra Condensate Manual (4 copies)
 

o 	Cardboard Steam Loss Calculator - Furmanite (58 copies)
 

o 	Leak Sealing Catalog - Furmanite (4 copies)
 

o 	Yewflow Vortex Flowmeter Bulletin (3 copies)
 

o 	Model YFCT Flow Computing Totalizer Bulletin (4 copies)
 

o 	Speed Measuring Instruments - Biddle (5 copies)
 

o 	Testing and Measuring Instruments for the Professional - AEMC (4 copies)
 

o 	Series 808 Electric Power/Demand Analyzer (4 copies)
 

o 	Power Factor Measurement - Power Factor Correction Catalog (4 copies)
 

o 	Energy Conservation Tech. Bulletins (55 copies - 1 sheet ea.)
 

o 	Reprint - Which Flexible Coupling - 71/72 Power Transmission & Bearing
 
Handbook (48 copies)
 

o 	Hydraulically Fitted Hubs, Mounting and Dismcunting Procedures - Koppers
 
(48 copies)
 

o 	Hydraulically Fitted Hubs, Theory and Practice - Koppes (48 copies)
 

o 	Maintenance Management - Rev. Ed., Lawrence Mann, Jr. - 2 copies
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TEXT AND COURSE MATERIAL - continued
 

o 	Analog Control Techniques and Tuning - Babcock & Wilcox (55 copies)
 

o 	Engineering and Product Applications Handbook, Bulletin K-20 (55 copies)
 

o 	Dwyer Control and Gages Catalog ( 5 copies)
 

o 	Energy-Conserving Technologies for Industry, ANL/CNSV-TM-129 (2 copies)
 

o 	Sulzer Centrifugai Compressor Catalog (43 copies)
 

o 	Errata sheet for Course Sessions 4.0, 5.0 and 6.0 (65 copies)
 

o 	Nashua Thermal Transparencies TF-30 (1 box/lO0)
 

o 	Faber Castell Overhead projection markers (2 doz. assorted colors)
 

o 	Course Outlines (55 copies)
 

o 	Test for Course Sessions 4.0, 5.0 and 6.0 (55 copies)
 

o 	Collection of bound notes for sessions 4.0, 5.0, 7.0 (55 copies)
 

o 	Textbook "Energy Conservation Program Guide for Industry and Commerce (EPIC)"
 

small 115V electric
*o 	 Westinghouse Watt/Hour Meter with 6" fan blade and 


motor (1)
 

Dresser Clark Bulletin #336, "Multistage Centrifugal Compressors" (45 ccpies)
o 


o 	Dresser Clark Bulletin #343, "Balance/Opposed Reciprocating Compressors"
 

(45 copies)
 

o 	AIChe Handbooks - 55 copies each as follows:
 

"Compressors for Chemical Processes"
 

"Pump Technology"
 
"Process Design for Energy Conservation"
 

o Textbook, "Plant Design and Economics for Chemical 	Engineer" (55 copies)
 

o 	Workbook, "Steam Efficiency Improvement" by David Dyer (55 copies)
 

o Workbook, "Boiler Efficiency Improvement" by David 	Dyer (55 copies)
 

*Personal property of Instructor used for demonstration purposes
 



APPENDIX
 

3.8.1-4
 

PLANT ENERGY MANAGER
 

WORKSHOP II PRCPOSAL
 



ARGONNE NATIONAL LABORA-ORY 
9/00 Soui I-i AR'1NNE, illiNOIS 604-9 312/972 - 7iCAss A LNLu, ldp KioNcr 

March 12, 1985
 

Dr. Hussein Abdallah
 

Organization for Energy Planning
 

I Aisha Taymouria 

Garden City, Cairo
 

Egypt
 

Dear Dr. Abdallah:
 

As you requested, I have asked Marshall to arrange for a second plant 

energy manager workshop to be held in early May before Ramadon. 

Enclosed you will find a course oucline prepared by Marshall Monarch
 

for the Second Plant Energy Manager Workshop to be held in the Cairo area from
 

May 4 through May 16. Although Marshall believes the first workshop to be a
 

comliLete success, he has made some changes based on the learning experience 

that should make this second workshop even more meaningful.
 

The basic change for this second workshop involves spending more time 

on the more important subjects. This change also involves using fewer
 

instructors, thereby providing better continuity in the flow of information.
 

It appeared disconcerting to the attendees to have five different instructors
 

during a two-week period, perhaps due to the adjustment in their accent and 

English usage.
 

The specific changes Marshall has made for OEP involvement are as
 

follows:
 

the OEP Industrial
 

Energy Conservation Program,
 
o 	 Provided for an OEP staff member to discuss 


o 	 Provided for an OEP staff member to discuss the current activity of
 

OEP in energy audits, and
 

o 	 Provided for an OEP staff member to explain the overview and
 

orientation of the workshop.
 

The above sessions give OEP high visability in all aspects of the industrial
 

energy conservation program. Marshall will be available to provide assist

ance, as a silent partner, in the preparation of the session material.
 

The specific changes Marshall has made regarding the U.S. instructors
 

are as follows:
 

o 	 Dr. David Dyer his been retained to deal with combustion and steam
 

systems. His course received the highest marks from Marshall and
 

U.S. DE, A[MENT of ENERqy ThE UNivERsil y Of CiicAco 
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the plant energy managers. He is given an extra day to present his
 

material, based on previous attendee comments.
 

o 	Mr. Wayne Stebbins, Plant Energy Coordinator for Celanese Fiber,,
 

Operations, has been retained. He had only 1-1/2 days of instruc

tion last May which was a common complaint of the attendees. He 

will now be instructing for three days, adding to the fundamental 
instruction of what a plant energy manager is and what he/she 

does. As an electrical power engineer, Wayne will also speak on 
what zo do to save energy during power disturbences based on his 

experience and papers he has presented at technical sessions. 

o 	The discussion of preventative maintenance has been expanded
 

considerably, Sol Cordaro will give a three-day presentation on
 

this very important topic. Mr. Cordaro has a prepared workshop
 

course in this area .nd has developed his own workshop manual that 

is well received in the V.S. Enclosed you will find some background 

informEtion on Mr. Cordaro.
 

o 	Instructor R. J. Larson who presented material on Energy Conserva

tion and Economics has been dropped because the material was too
 

difficult for most of the trainees to absorb in the short period of
 

instruction.
 

were dropped, again
o 	Instructors C. Mitchell and E. Dockstader 

because the material was too specialized for most of the plant 

energy managers to grasp during the short period of instruction.
 

I 	trust that you will find this workshcp agenda satisfactory. The schedule
 

that has been developed cannot be changed for May. It took Marshall some time 

to get people on board to fill a continuous schedule of two weeks. Even so, 

at the date of this letter, extension of our PASA is unclear, and without a 

timely extension of this agreement we cannot process the procurement paperwork 

to contract wilh the three instructors. These contracts must go out as a Sole 

Source Contract (as opposed to a solicitation for an RFP as in the case of 

Foster Wheeler) that involves a considerable amount of paperwork to justify 

not going through the usual process. 

Also enclosed you will find Marshall's estimate uf the cost of the 

workshop based on efforl-, travel and text material. If you have any problem
 

with the schedule or anticipated cost of the course, please let me have a
 

cable as soon as possible.
 

Sincerely,
 

Thomas D. Wolsko
 
Energy and Environmental Systems Division
 

TDW: bf 
Enclosures 



________________ 

PLANT ENERGY MANAGER WORKSHOP
 
May 1985
 
Cairo, Egypt
 

MAY 5NAY 4TIME 


9:00- MOD. I - Energy Conservation 11OD. 2 - Combustion System Efficiency 

10:10 Po]icy RevIew 	 (Dr. David Dyer) 

1.0 	Opening Remarks (to be 1.0 Fundamentals of Combustion
 

designated by OEP)
 

Break
10:10-	 Break 


10:25
 

10:25- 2.0 OEP Mission for Energy 2.0 Tuning Boiler, Oven, aidFurnace 

11:35 Conservation (Dr. hussein Dryer Burners for Maximum 

AbdBllah) Efficiency 

11:35 Break 	 Break
 

11:50
 

11:50- 3.0 OEP Industrial Energy 2.0 Continued
 

1:00 	 Conservation Program
 

(OF.P staff member)
 
3.0 	Workshop on Case Studies Examples
 

and Student Exercises
 

1:001:00 Lunch 	 Lunch
 
3:00 ______________ 

3:00- 4.0 	OEP Industrial Survey and 3.0 continued
 

4:30 	 Audit Program Actinity 
(OEP staff member) 

Break
4:30-	 Break 

5:00
 

5:00- 5.0 	Workshop Overview and 3.0 continued
 

b:30 	 Orientation (OEP staff member)
 

4.0 Highlight Review of Material for
 
Exam
 



PLANT ENERGY MANAGER WORKSHOP
 
May 1985
 

Cairo, Egypt
 

TIME 	 MAY 6 


9:00- 1OD. 	3 BoilerSystem Efficiency 


10:10 	 (Dr. David Dyer)
 

1.0 Introduction 


10:10-	 Break 

10:25
 

10:25- 2.0 	Specific Methods to Improve 


11:35 	 Boiler Efficiency - 25 Ways 


to Reduce Fuel Cost 


11:35 	 Break 

11:50
 

11:50- 3.0 	Measurement of Boiler 

1:00-	 Performance - Direct and
 

Indirect Methods
 

1:00-	 Lunch 


3:00
 

3:00- 4.0 	Workshop on Case Studies, 


4:30 	 Examples and Student 


Exercises
 

4:30-	 Break 


5:00
 

4.0 continued
5:00

6:30
 

5.0 Highlight Review of Material 


for Exam 


XAY 7
 

MOD. 3 - continued
 

-
6.0 Importance of Water Quality 


Theory/Practice in Treatment
 

and Testing
 

Break
 

7.0 Operation/Maintenance for
 

Boilei/Steam Systems - Checklist
 

of Actions for Efficiency and
 

Safety
 

8.0 Waste Heat Recovery
 

Break
 

9.0 Boiler Controls/Burners
 

10.0 Management of Boiler Efficiency
 

Program
 

Lunch
 

11.0 Workshop on Case Studies,
 

Examples and Student Exercises
 

Break
 

11.0 continued
 

12.0 Highligh: Review of Material.
 

for Exam
 



I'L" i LNLM0-kii WiTfTiTF 

May 1985 
Cairo, Egypt
 

TIME 


9:00-

10:10 


10:10--

10:25
 

10:25-

11:35 


11:35 

11:50
 

11:50-

1:00 


1:00
3:00 


3:00-

4:30 


4:30-

5:00
 

5.00-

6:30 


-11AY 10 

MOD.5 

OFF 

1.0 

Break 

2.0 
OFF 

Break 

3.0 
OFF 

OFF 4.0 

Break 

4.0 
OFF 

5.0 

MAY 11
 

Energy Conservation ProZram
 
& Management (W. Stebbins)
 

U.S. Perspective on Industrial
 
Energy Conservation Program
 

Break
 

U.S. Perspective on Role of
 
Industrial Plant Energy Manager
 

Break
 

Establishment of Positive
 
Energy Manager Attitudes
 

Lunch
 

Workshop on Casc Studies,
 
Examples and Student Exercises
 

Break
 

continudd
 

Highlight Review of Material
 
for Exam
 



_____ 

----

MANAGER WORKSHOPPLANT ENERGY 
1985May 


Cairo, Egypt
 

TIME NAYAY9 

NOD MAYSem-e MOD. 5 Boiler Field Demonstration 

9:00- O4 .Stea e)s Case Study and Exam Review 

.10:10 
(Dr. David Dyer) 

1.0 Boiler Field Demonstration 
1.0 Design 	of New Steam 

Systems 


and Retrofit of Existing 2.0 Case Study and Exam Review 

Sys t ems 

Break

Break
10:10-


10:25 -------

1.0 continued
2.0 PhilosophY of Steam System 

Process, Efficiency
10:25-


2.0 continued
 
11:35 Improvement and Heat Recovery 


"-------------
I. 


1Break
 

11:50
 
1.0 continued
 

3.0 Condensate 
Return System-


Steam Traps, High Pressure
 11:50-
 2.0 continued
 
1:00 Condensate Return and Waste 


Heat Recovery
 

-Lunch
 
Lunch
 

1:00-	 ----
3:00 


3.0 Exam for Mod. 2, 
3, and 4
 

Case Studies,

3:00- 4.0 Workshop on 


Examples and Student Exercises
 4:30 


BreakBra
:30-


5:00 

4.0 Exam Review
 

5:00- 4.0 continued 


6:30	 
5.0 Highlight Review of 

Material
 

for Exam
 



PLANT ENERGY MANAGER WORKSHOP
 
May 1985
 
Cairo, Egypt
 

TIME MAY 14 	 MAY 15 

MOD. 	8 Continued
9:00- MOD. 8 Anticipative Maintenance 

(Sal Cordaro)
10:10 


-- 6.0 Vibration Analysis

1.0 	 Anticipative Maintenance 


A Technological Approach to 7.0 The "Shock Pulse" Method for
 

Maintenance Rolling Element Bearing
 

10:10 Break 	 Break
 

10:25
 

10:25- 2.0 The Nature of Failures 8.0 Other Predictive Maintenance
 

11:35 	 Techniques
 

11: 35
11:5 
 Break 
 Break
11:50
 

11:50- 3.0 The Elements of Anticipative 9.0 Establishing an Effective
 

1:00 Maintenance 	 Preventive Maintenance Program
 

1:003:00 
 Lunch 
 Lunch
 

3:00- 3.0 (continued) 	 9.0 (continued)
 
4:30
 

4.0 	 SOAP and Other Contaminant
 
Monitoring Techniques
 

4:30- Break 	 Break
 
5:00
 

5:00- 5.0 Highlight Review of Material 10.0 Hlighlight Review of Material 
f:30 for Exam 	 for Exam
 



PLANT ENERGY MANAGER WORKSHOP
 
May 1985
 
Cairo, Egypt
 

TIME MAY 12 	 MAY 13
 

9 :00_MOD. 6 Industrial Energ yOD. 	 7 Industrial Power Line 

10:10 	 NonB ring and Rcprting Disturbances (W. Stebbins)
Systems (W. Stebbins) 

1.0 	 Identification of Types of
 
1.0 	 Energy Monitoring and Power Disturbances 

Reporting System (EMR) 

Overview 

10:10- Break Break 
10:25 

10:25- 2.0 Setting Up a Plant EMR 2.0 	 Procedures for Orderly Shutdown 
11:35 	 System of Process Equipment during
 

Power Disturbance
 

11:3511:5 
 Break 
 Break
11:50
 

11:50-2.0 continued 3.0 	 Equipment Currently Available
 
1:00 	 to Minimize Power Line
 

Disturbance Impact
 

1:00

3:00 Lunch 	 Lunch
 

3:00-	3.0 Workshop on Case Studies, 4.0 Exam for MOD. 5, 6 and 7
 
4:30 Examples and Student ExerciseE
 

4:30- Break 	 Break
 
5:00
 

":00- 3.0 continued 5.0 	 Exam Review
 
6:30
 

4.0 Highlight Review of aterial
 
for Exam
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PLANT ENERGY MANAGER WOUSHO? 
May 1985 
Cairo, Egypt 

TIME hAY 16 

9:00-
10:10 

MOD. 8 continued 

11.0 The Corrective Maintenance 
Approach 

10:10-
10:25 

Break Break 

10:25-

11:35 
12.0 Establishing Equipment 

Records -- A Prerequisite 

to Anticipative Maintenance 

11: 35 
11:50 

11:50-
1:00 

13.0 

Break 

The Anticipative Maintenanc; 
Organization 

Break 

1:003:00 Lunch Lunch 

3:00-
4:30 

14.0 Exam for MOD. 8 

4:30

5:00 

5:00-
6:30 

15.0 Exam 

Break 

Review 

Break 



RESUME
 

S. T. CORDARO 

Mr. Salvatore T. Cordaro, President of CORD ASSOCIATES, a 

management consulting firm specializing in maintenance, is 

highly qualified authority on the organization andconsidered a 
industry. He is anapplication if the maintenance function in 

manager having worked twenty-two years ;n chemicalexperienced 
plant maintenance and engineering. Formanufacturing operations, 

a number of years he was an internal consultant on the corporate 

staff of Air Products and Chemicals Corporation where he was able 

to develop and apply many of the state-of-the-art techniques he 

currently teaches and recommends to his clients. 

Mr. Cordaro is a graduate of 	 the New York State Maritime College
 
of New York where he earned his
and the Polytechnic Institute 

Bachelor of Chemical Engineering degree. He has completed 

graduate level training in Business Management at New York 
of Business Administration and TheUniversity's Graduate School 


Polytechnic Institute.
 

much of his career as a maintenanceMr. Cordaro has worked 
very active in seminarmanagement consultant and has been 

on the most current concepts 	and techniques. Hepresentations 
the North Carolina State Universityhas been a lecturer for 


Division for Lifelong Education since 1970, and the Pennsylvania
 

State University Continuing Education System since 1982. He has
 

presented a number of papers at regional and national Plant
 
written aEngineering & Maintenance Conference since 1979 and has 


number of texts used in his seminar programs.
 

VV~ 



INSTRUCTOR DATA
 

Instructor 


David Dyer 


Wayne Stebbins 


Sal Cordaro 


Itinerary Dates 

Address and 
Phone No. 

Passport 
No. 

Departure 
USA 

Arrived 
Cairo Orientation 

Class 
Instruction 

Boiler Efficiency 
Institute, 

P.O. Box 2255 
Auburn, AL 36830 
(205)826-4575 

May 3, 
1984 

May 4, 
1984 

May 5,6,7,8,9 
(5 days) 

work (803)329-6016 

May 8 May 9 May 10 May 11,12,13 

Cord Associates 
922 N. 26th St. 
Allentown, PA 18104 
(215)433-5020 

May 11 May 12 May 13 May 14,15,16 

Departure
 
Cairo
 

May 10
 

May 14
 

May 17
 



INSTRUCTOR COST WORKSHEET I 

Instructor 

David Dyer 

Travel 

2 

Orientation 

1 

Effort Days 

Course 
Preparation 

5 

Course 
Instruction 

5 

Total 

13 

Wayne Stebbins 2 1 3 3 9 

Sal Cordaro 2 1 3 3 9 



INSTRUCTOR COST WORKSIEET II
 

Per Diam
 

No. Effort Effort Cost Per Diem Cost Hotel Hotela Cost Air Fare
 
Instructor Days $270/day Days $30/dav Days $60/day Costa ($)
 

David Dyer 13 3510 8 240 7 420 2000
 

Wayne Stebbins 9 2430 6 180 5 300 2000
 

Sal Cordaro 9 2430 6 130 5 300 2000
 

Total 31 8370 20 600 17 1020 6000
 

Notes: aEstimated cost.
 



WORKSHOP TEXT MATERIAL COSTS 

Inscructor Textbook Information 
Cost 

S!Copy 
No. 

Copies 
Shipping 
Cost ($) 

Total 
Cost ($) 

David Dyer Boiler Efficiency Improvementa 
Steam Efficiency Improvementb 
Energy Conservation Program 
Guidec 

20 
9 

7.50 

60 
60 
60 

1,OOG 

1200 
540 
450 

1,000 

Subtotal 3,190 

Sal Cordaro Anticipated Maintenance. A 
Maintenance Concept for the 80s. 14 

300 
840 
300 

Subtotal 1,140 

Wayne Stebbins Session papers, reproduced at ANL. 60 

Subtotal 100 160 

TOTAL 4,490 

Notes: a60 copies delivered to OEP for May 1984 Workshop. 

b6 0 copies delivered to OEP for May 1984 Workshop. 

c5 5 copies delivered to OEP for May 1984 Workshop. 

dEstimite based on 1984 costs. 



INSTRUCTOR COSTS
 

Instructor 

David Dyer 

Effort 

3510 

Hotela 

420 

Per 

Diem 

240 

Airfareb 

2000 

Visa 

10 

Transportb 

50 

Misc.b 

20 

Total 

Cost 

6250 

Wayne Stebbins 2430 300 180 2000 10 50 20 4990 

Sal Cordaro 2430 300 180 2000 10 50 20 4990 

Subtotal 8370 1020 600 6000 30 150 60 16,230 

Total Text 

Materials 
4,490 

Total 20,720 

Notes: aEstimate based on 60 $/night. 

bEstimate. 



FOSTER WHEELER ENERGY CORPORATION 
110 	 SOUTH ORANGE AVENUE •LIVINGSTON. NEW JERSEY 07039 , PHONE 201-633-1100 

December 5, 1984 
Letter 2.]-3 
File 2.1, 2.3 

Technical Representative

Argonne National laboratories
 
Argonne, IL 60439
 

Attention: Mr. M. 	Monarch 

FWEC Contract 11-35625
 
Argonne National Laboratories
 
Energy Audits & Audit Training in Egypt

'IIANSM.II'AL OF DELIVERABLFS 2, 3 & 6
 

Gentlem)an:
 

F1WEC is pleased to 	transmit the documents and material necessary to net the
requirrents of deliverable Number 2, Nuber.3 and Number 6 all of which apply to
Subtask lB of our contract. 

These deliverables 	are:
 

1. D)eliverable #2 Pre-Audit Course Instruction Package
 
Quantity: 1
 
Due Date: End of week 1
 

(De,. 15, 1984) 
items included are: 

a. 
Pre-Audit Course Instructions Package-w/ copies of Overheads & Related
 
Material and Course Outline
 

b. Text Books -	 Handbook of Energy Audit 
-	 Industrial Energy Conversion
 

Manuals (3Vol.)
 
c. Energy Conservation Forms
 
d. 	Software For - Energy Consumption Sumnary
 

- Energy Consumption Per Production Unit
 
- Conversion Factors
 

2. 	Deliverable #3-Pre-Audit Course Material for Trainees
 
Quantity: 16 Sets for Trainees: Plus 3 file sets
 
Due Date: End of week 1
 

(Dec. 15, 1984)

Iterms Included are: 
As 	Deliverable #2 above, but excluding Paragraph(d) Software.
 

CABLE ADORESS; REWOP LIVINGSTONNEWJERSEY 



.TER 	 WHEELER F.NERoy CORPORtATIoN. SHET No. 2 December 5, 1984 
Transmittal of Deliverables 2, 3 & E 

3. Deliverable #6-Pre-Audit Data Analysis Package
 
Quantity: 1
 
Due Date: December 22, 1984
 
Note that this analysis software is already included above as
 
Paragraph (d)
 

Of Deliverable #2 - It is not resubmitted as per your 
instruction.
 

For your reference, we include the sunamry of deliverable items as an attachment
 
herewith, marked to reflect deliverables completed.
 

Please advise if any further information or clarification would be of value to you.
 

Very 	truly yours,
 

FOS 1EEER ENERGY CORPORATION 

C. E. Kastner, Jr.
 

CEK:lt
 

cc: 	 H. Feintuch - (FW)
Dr. R. Cirillo (ANL) w/2 sets Deliverable #3 & Suimary ListT. Wolsko (ANL)
 
R. Houghton (ANL)
 

Attachments: Deliverable #2 (1 set) 
Deliverable #3 (17 sets) 
Summary List (All cc's) 



EGYPTIAN ENERGY AUDIT PROGRAMs-4 

SUMARY OF DELIVERABLE ITEM SCHEDULE 

SUB TASK DELIVERABLE TITLE TIME (END OF IN=K) 

IA 1 Plant Selection Report (2) 2
 

LB 2 -- Pre Audit Cour e-na etrukg / / ' 1 

IB 3 --Pre-Au 0se-ML--fr Traiiees-- / 8&// 1 

1B 4 Pre Audit Course Test Results 5 

IB 5 Pre Audit Course Evaluation Report 5 

IC 6 Pre-Audit Data-Analysis--Paekage---- // 2 

IC 7 Pre Audit Draft Report (2) & Presentation(ANL OEP) 4/5 

IC 8 Pre Audit Report (2) & Presentation (PLT Mgmt) 5 

IC 9 Pre Audit Final Report 6 

IP 10 Audit Course Instruction Pkg 3 

ib 11 Audit Course Mtl for Trainees 4 

10 12 Audit Course Test Results 8 

1D 13 Audit Course Evaluation Report 8 

IE 14 Audit Data Analysis Package 5 

1E 15 Audit Draft Report/Preseritation (ANL OEP) 9/10 

1E 16 Audit Report/Presentation (PLT Mgmt) 10/11 

IE 17 Audit Final Report 12 

End of Week 1 2 3 4 5 6 7 8 9 

Deliverable(s) (2,3) (1,6) (10) (11,7) (4,48) (9) (12,13) (15)
 

10 11 12
 

(15,16) (16) (17)
 



3.8.1-6
 

FOSTER WHEELER ENERGY CORPORATION 
110 SOUTH ORANGE AVENUE . LIVINGSTON, NEW JERSEY 07039 • PHONE 201-533-1100 

January 22, 1985
 
Letter #2.1-18
 
File 2.1, 1.2
 

Technical Representative
 
Argonne National Laboratories
 
Argonne, IL 60439
 

Attn: M. Monarch
 

FWEC Contract 11-35625
 
Argonne National Laboratories
 
Energy Audits & Audit Training in Egypt
 
Deliverable #4
 

Gentlemen:
 

This letter serves to transmit the following data for deliverable number
 
four which is satisfied by this data.
 

Deliverable #4 contents:
 

1. Graded hoiework assignment No.1
 
2. Graded homework assignment No.2
 
3. Graded final examination.
 
4. Confidential summary of the individual and overall grade for each trainee.
 
5. Answers to final exam and blank final exam (held from deliverable #10 

letter #2.1-9).
 

As a convenience to your records, we include herewith, as an attachment,
 
the updated summary of deliverables for the project.
 

In the event that further discussion or clarification is required, please
 
contact the undersigned.
 

Very truly yours,
 

FOST EELE ENER Y RPO ION 
CEK/ne
 

cc: H. Feintuch
 
T. Wolsko (ANL) C.E. Kastner, Jr.
 
R. Houghton (ANL)
 

CABLE ADDRESS: REWOP LIVINGSTONNEWJERSEY 



EGYPTIAN ENERGY AUDIT PROGRAM 

SUMMARY OF' DELIVERABLE ITE4 SCHEDULE 

SUB TASK DELIVERABLE TITLE TIME (END OF WEEK) 

1A 1 F t (i--- d2l,/81ejxe/2/,o/8 2 
1B 2 Pro Audit Gea-ree lfrtaiEo-Ln Pkg JL/r/1k, 1 
1B 3 Pro Audit Couroc MU or Eainooz ieA-/r', 1 
1B 4 Rro zAue6t Couroc Toot Reuit- --- z ./- 5 
IB 
IC 

5 

iC~~~,66 
Pre Audit Course Evalu . tion lieport 

- ae . kSPrae A:it Data Analysi -1:_1 g jLli/sy ~ IL11,L) 
5 

2 
ic 7 Pre... L ± i 'IL,t...) & . .A.... -P) 4/5 
Ic 8 Pre Audit Report (2) & Presentation (PLT Mgmt) 5 
iC 9 Pre Audit Final Report 6 
ID 10 u'" -'" .. . . I . - . . ,,/ . 3 

ID 11 Auit Couce Mtl for Trainees 4 

12 Audit Course Test Results 8 

iD 13 Audit Course Evaluation Report 8 

1E 14 Adit Pat Analyeis Pocicago /L 5 
1E 15 Audit Draft Report/Pre-entation (ANL OEP) 9/10 
1E 16 'Audit Report/Presentation (PLT Mgmt) 10/11 
1E 17 Audit Final Report 12 

End of Week 1. 2 3 4 5 6 7 8 

Deliverable(s) (2,3) (1,6) (10) (11,7) (4 (9) (12,13) (15) 

10 11 12
 

(15,16) (16) (17)
 

9 



APPENDIX
 

3.8.1-7
 

FOSTER WHEELER ENERGY CORPORATION 
110 SOUTH ORANGE AVENUE . LIVINGSTON, NEW JERSEY 07039 . PHONE 201-533-1100 

February 24, 1985
 
Letter #2.1- 28
 

File 2.1, 10.2
 

Technical Representative
 
Argonne National Laboratories
 

Argonne, Ii 60439
 

Attn: Mr. Monarch.
 

FWEC Contract 11-35625
 

Argonne National Laboratories
 

Energy Audits & Audit Training
 

in Egypt
 
Deliverable #5
 

Gentlemen:
 

This letter serves to document and to formally transmit the
 
"Preaudit course evaluation report ", as completed and made
 
available on 1/31/85, thus completing the requirements for
 
transmittal #5.
 

As a convenience to yours records, we include herewith, as
 
an attachment, the updated summary of deliverables for the
 
project.
 

In tl.e event that further discussion or clarification is
 
required, please contact the undersigned.
 

Veru truly yours,
 

FOSTER WHEELER ENERGY CDRPORATION
 

//
 

C.E. Kartner, Jr.
 

CEK/ba
 

cc: H. Feintuch
 
T. Wolsko (ANL)
 
,R. Houghton (ANL)
 

CABLE ADDRESS: REWOP LIVINGSTONNEWJERSEY
 



7iASi 2,oAUDIT PROGRAM
EGYPTIAN ENERGY 
8-
SUNMARY OF DELIMMLE IM SCHEDULE 

SUB TASK DELIVEPABLE TITLE TIME (END OF WE=K) 

IA 1 Plan (2) /2/~ //. 7/Ps- 2 

1B2 Proe ]udit CourocS ift94: cn4 Pi t "A-f (eP!~
 

lB 3 Pre Aud-.it Curse ?-! fr , Tainoz - l, 1
 

1B 4 FP:!!Adit. serz[Peet Reszults -- 'A/1 5
 

-i- -Z -Pr Atdit cour-o- -a eoport 5-4--// 


IC 6 Pro Audi=t Analysis aekage ILfr/S/, 2 

iC 7 Pr.h. ciL. .f. Repot< (2) &- . .-) 4/5 

ic 8 Prov Auditb- or (2) & Ptesentcitior. (PLTP Hlt) //,yfk 5 
IC 9 Pre Audit Final Report 6 

ID 10 ' r "/IL/ur 3 
=1D 11 4it Geu-s TeraieuAi ... P1 4/ 

12 Audit Course Test Results 8
 

ID 13 Audit Course Evaluation Report 8
 

IE14 Piudit Dot a lv6a Paekage /L8 5 

1E 15 Audit Draft Report/Presentation (ANL OEP) 9/10 

1E 16 'Audit Report/Fresentation (PLT Mgmt) 10/11 

LE 17 Audit Final Report 12 

End of Week 1 2 3 4 5 6 7 8 9W-- W- ve &111 
Deliverable(s) J2,3) (1,6) (10) (11,7) (4 (9) (12,13) (15)
 

0 11 12
 

(15,16) (16) (17)
 



PREAUDIT COURSE EVALUATION REPORT
 

BY
 

FOSTER WHEELER ENERGY CORPORATION
 

FOR
 

ARGONNE NATIONAL LABORATORY
 

CONTRACT #44006402
 

WORK ORDER #44016402
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1.0 Introduction:
 

Foster Wheeler Energy Corporation (FWEC) as a contractor to
 

Argonne National Laboratory (ANL) has prepared and has presented a pre

audit training course as a part of its work scope under the contract.
 

This report provides an evaluation of the course as presented,
 

and porvides recommendations foi course improvement, as well as recom

mendations for additional course work.
 



2.0 Summary and Recommendations:
 

The preaudit traihing course, of nominally 3 days duration, is
 

intended to provide the student with a systematic approach to data collec

tion on a plant which is considered for audit.
 

The course, as presented, met this objective, and provided a
 

basis, and its logic, for the preaudit.
 

In parallel with the training, two actual preaudits were made,
 

thus providing "on the job" training. 

Slightly over 90% of the trainees rated the course good to
 

excellent on an overall weighted basis.
 

Corraents received most frequently were: the course provided a
 

systematic, or well organized approach, more case studies or in depth case
 

studies are required (desired) and more training/discussion on the use of
 

measuring instruments is required (desired). 

Recommendations by FWEC are: 

1) Attempt, when not prohibitive for:rther reasons, to provide 

classroom training in advance of implementation of audit and/or "on the 

job" training. 

2) Provide a subordinate course, or an extension of current
 

course, planned to display case studies, Probably this should be a
 

"working group" course, in which the problem should be given to the group,
 

and a solution generated by the group, to compare with the case study answer.
 



3.0 Discussion:
 

3.1 General:
 

The preaudit training program was presented by FWEC to teach
 

the engineering personnel of OEP to conduct preaudits. 
 (A subsequent
 

course will be presented to teach the detail of the audit itself,
 

including 	use of instruments.)
 

The objectives of the preaudit, as defined for this project,
 

are as follow:
 

o learn 	about the plant and its operation, 

o collect 	and analyze preaudit data, 

o develop 	initial ideas for 	both no cost/low cost and investment 

energy conservation opportunities, and
 

o plan for the audit. 

3.2 	 Execution:
 

The training program was conducted in three - one day classroom
 

sessions, with homework, followed by a final examination.
 

Attendance and classroom participation was good, and all individuals
 

passed the course.
 

3.3 Comments Received:
 

3.3.1 The main comment received, in response to the question which
 

asked "what did you actually gain by attending?" was that the course provided
 

a systematic, and well organized approach to preaudit.
 

Actually, this message was the primaxy objective of the training
 

and appears to have hit the mark well.
 

3.3.2 An additional frequent comment received requested more case
 

studies, and greater depth in case studies.
 

FW intended to use case studies only in brief, to emphasis a
 

point. Quite possibly future programs should be extended to iivolve a
 



working grcup envirorment, to develF and work cut tlhe case studies, 

begining 	with the problem and finishing with a comparison of the group(s)
 

solution 	to the actual experience.
 

3.3.3 
A lesser 	comment received requested greater discussion/training
 

in the use of instruments.
 

This training lies outside of the scope of preaudit, and is to
 

be dealt 	with on the future audit training program (Subtask ID) 

3.3.4 The remaining comments could be summarized as generally commen

ting on the concept of preaudit as a full one step audit, or on individual
 

thoughts relating to execution of training.
 

3.4 	 Final Results:
 

The homework grading, and the final examination dispalv d a typi

cal bell 	shaped distribution. This indicates that the course material fel2. 

within the groups cajabiLity, and that an understanding the material could 

be achieved by .any (all) students who put forth the effort.
 

Classroom participation, in lar-e part, was good, and "on the job" 

training rounded out the course by utilization of the same approach in the 

field. 

3.5 Survey Forms: 

The actual forms, with comments, as used to obtain student input,
 

are included as an Appendix to this report.
 

A summary 	 of comments is included on the following page. 



SUMMARY OF COMMENTS 

5. 	What were you objectives in attending this Course, Seminar, Workshop, etc.
 
and to what extent were they met?
 

o covered all objectives, really excellent
 
o no meaning without completing the audit
 
o collecting info on conservation
 
o how to make preaudit 
o can not understand this question
 
o learning how audit is conducted and ECO'S
 
o un,:erstand more about preaudit and its arrangement 
o not in depth
 

6. 	 What did you actually gain by attending? 

..o how to achieve preaudit to any plant and how to behave as an energy
 
engineer 

o systematic method to perform preaudit to achieve proper audit 
o systematic approach, collect and analyse data
 
o 
 schedulinq of time, good thinking and good contact with U.S.Engineers 
o can now prepare preaudit program 
o how to analyse data and use forms 
o new concepts, clear info on preaudit 
o new ideas, concentrated knowledge and info how to conduct preaudit 
O organizing skills, deeper view of preaudit 
o procedure and formats for preaudit
 

7. 	 Ref.-rring to your answer to question No. 6, how do you anticipate being 
able to apply this to your job?
 

o how to plan audit program
 
o using instruction package and forms will make preaudit easier 
o use systematic method 
o it is now easy to apply preaudit
 
o able to apply it by nearly 85%
 
o use of forms 
o easy to apply to job, preaudit 1st is the way to go
 
o info will be of great benefit to my job
 
o using these skills and developing them to match our needs 
o nearly the same presented, the same applies practically in our preaudit 

B. 	 Would you recommend this program for other employees and why or why not? 

o yes (no reason given) 
o yes (incredible value) 
o yes (good, systematic, scientific) 
o yes (program a good one) 
o no (in Egypt fear of production loss interferes with conservation) 
o yes (but must also learn about instruments) 
o yes (more case studies, instruments) 
O yes (because of its importance)
 
o no (no reason given) 
o no (no need, already covered by engineers participating in audits) 
o blank response 

* Questions l to 4 are scoring - no comments 



Summary of Comments cont.
 

9. Other comments.
 

o need more case studies in ECO'S
 
o more details about case studies
 
0 case studies must provide more info
 
o our comments should be carried out
 
o tools and material available in advance
 
o time available for practical training is limited
 



APPENDIX 
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SUMMARY EVALUATION
 

1. 	 Your Name e sa r 	 Department ( P 

2. 	 Name of Course, Seminar, Workshop Attended.
 

3. 	 Sponsored By Whom, Where, When?
 

4. 	 Howwouldyou rate this Course, Seminar, Workshop, etc, with regards to: 

Does Not 
Excellent Very Good Good Fair 
 Poor Apoly
 

a. 	 Practical Value 

b. 	 Achievement of Objectives 


c. 	 New Concepts 
-

d. 	 Comprehensiveness of
 
Coverage. 


e. 	 Adherence to Outline
 

f. 	 Use of:
 

Visual Aids
 

Case Studlies
 

Discussions 


Outside Assignments 
 .z<

g. 	 Conference or Trng. Ldr.
 

Poise, Confidence and
 
Control of Group 

-_-


Accepted by Group 


Knowledge
 

h. 	 Facilities 

I. 	 OVERALL RATING 
-

(OVER) 



5. What were your objectives in attending this CCurse, Seminar, Workshop, etc. 
and to what extent were they met? 

i~~CL~e. Cbe~re J CtI o S -chIves ZA 4,s -~ 

6. What did you actually gain by attending? 

H aUi -Cl tI. r f, E',.,C,.. otai ckV UJk 0 

7. Referring to your answer 
to question No. 6, how do you anticipate being able
 
to apply this to your job?
 

P J Cw V1 VVC aUAu 1 I r v r ct~ntj OK 1-AA 

8. Would you recommend this program for other employees and why or why not? 

9. Other Comments. 

A/ezj C'% 41E-C 0'S~ 



--

SUMMNRY EVALUATION
 

1. 	Your Name 
 Department
 

2. 	 Name of Course, Seminar, Workshop Attended.
 

3. 	Sponsored By Whom, Where, When?
 

4. 	Howwouldyou rate this Course, Seminar, Workshop, etc. with regards 
to:
 

Does Not
 

Excellent Very Good Good Fair Poor Applv
 

a. 	 Practical Value -

b. 	 Achievement of Objectives 
 _--
 -

c. 	New Concepts 

d. 	Comprehensiveness of
 
Coverage ._

e. 	 Adherence to Outline -.
 

f. 	Use of:
 

Visual Aids -


Case Studies --


Discuss ions 

-

Outside Assignments
 

g. 	Conference or Trng. Ldr.
 

Poise, Confidence and
 
Control of Group
 

Accepted by Group 

- -

Knowledge 


h. 	 Facilities 
 -

I. 	 OVERALL RATING
 

(OVER)
 



5. What were your objectives in attending this Course, Seminar, Workshop, etc. 
and to what extent were they met?
 

6. What did you actually gain by attending:
 

7. Referring to yot. answer 
to question No. 6, how do you anticipa%-e being able
 
to apply this to your job?
 

8. Would you recommend this program for other employees and why or why not? 
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9. Other Comments. 
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Poise, Confidence and
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 _ 

Accepted by Group 

-

Knowledge 

-

h. 	Facilities
 

I. 	OVERALL RATING
 

(OVER) 
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5. What were your objectives in attending this Course, Seminar, Workshop, etc.
 
and to what extent were they met?
 

6. 	 What did you actually gain by attending? 

7. 	 Referring to your answer to question No. 6, how do you anticipate being able 
to apply this to your job? 

8. 	Would you recoimend this program for other employees and why or why not?
 

9. 	 Other Comments. 
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5. 	What were your objectives in attending this Course, Seminar, Workshop, etc.
 
and to what extent were they met?
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6. What did you actually gain by attending?
 

7. Referring to your answer to question No. 6, how do you anticipate being able 
to apply this to your job? 

8. Would you recommend this program for other employees and why or why not? 

9. Other Comments. 
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2. 	Name of Course, Seminar, Workshop Attended.
 

3. 	Sponsored By Whom, Where, When?
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4. 	How would you rate this Course, Seminar, Workshop, etc. with regards to: 

Does Not
 

Excellent Very Good Good Fair Poor Apply
 

a. 	Practical Value
 

b. 	Achievement of Objectives
 

c. 	New Concepts
 

d. 	Comprehensiveness of 
Coverage _ 

e. 	 Adherence to Outline
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5. 	What were your objectives in attending this Course, Seminar, Workshop, etc.
 

and to what extent were they met?
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6. 	 What did you actually gain by attending? 
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7. 	 Referring to your answer to question No. 6, how do you anticipate being able 
to apply this to your job? 

8. 	Would you recommend this program for other employees and why o: why not?
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9. 	 Other Comments. 
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5. What were your objectives in attenJing this Course, Seminar, Workshop, etc.
 
and to what extent were t-hey met? 

6. What did you actually gain by attending?
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7. Referring to your answer to question No. 6, how do you anticipate being able
 
to apply this to your job? 

8. Would you recommend this program for other employees and why or why not?
 

9. Other Comments. 
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5. 	What were your objectives in attending this Course, Seminar, Workshop, etc.
 
and to what extent were they met?
 

6. 	What did you actually gain by attending?
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5. 	What were your objectives in attending this Course, Seminar, Workshop, etc.
 
and to what extent were they met?
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FOSTER WHEELER ENERGY CORPORATION 
110 SOUTH ORANGE AVENUE . LIVINGSTON, NEW JERSEY 07039 • PHONE 201-633-1100 

January 10, 1985
 
Letter 2.1-9
 
File 1.2,2.1
 

Technical Representative
 
Argonne National Laboratories
 
Argonne, IL 60439
 

Attention: Mr. M. Monarch
 

FWEC Contract 11-35625
 
Argonne National Laboratories
 
Energy Audits & Audit Training in Egypt
 
TRANSMITTAL OF DELIVERABLES 10 & 14
 

Gentlemen:
 

FWEC is pleased to transmit the documents and material necessary to meet
 
the requirements of deliverable Number 10 and Number 14 all of which apply
 
to Subtask 1D.
 

These deliverables are:
 

1. 	Deliverable 4'; hudit Course Instruction Package
 
Quantity: 1
 
Due Date: End of week 3
 

(January 12, 1985)
 
Items included are:
 

a. 	Audit Course Instructions Package-w/ copies of Overheads & related
 
Material and Course Outline
 

b. 	A copy of the final exam with answer sheet (to be provided later)
 
c. 	Software For audit activities, as listed below:
 

a) Insulation Projection
 
"Heatalyzer" by NICA
 

b) Cost Estimating
 
"Chem Cost" by COADE
 

c) Boiler Efficiency
 
"Boiler efficiency and economics" by TECS
 

d) Heat Exchangers
 
"Detailed heat exchanger design" by Engineering:Inc
 

e) Condensate Drum Size
 
"Separate - two phase separator sizing" by TECS
 

CABLE ADDRESS: REWOP LIVINGSTONNEWJERSEY 



Sheet No. 2 	 January 10, 1985
 
Transmittal of Deliverables 10 & 14
 

f) HVAC.
 
"Commercial HVAC Load User's Guide Ver 2.3"
 
by Elite Software
 

The above software was purchased specifically for this project, and
 
is transfered to ANL with all license requirements in effect.
 

2. 	Deliverable #14 Audit Data Analysis Package
 
Quantity: 1
 
Due Date: End of week 5 (January 26, 1985)
 
Note that this analyzis software is already included
 
above as Paragraph (c) of Deliverable #10 - It is
 
not resubmitted as per your instruction.
 

For your reference, we include the summary of deliverable items as an
 
attachment herewith, marked to reflect deliverables completed.
 

Please advise if any further information or clarification would be of
 
value to you.
 

Very truly yours,
 

FOS WHEELE ENERPY RPORATION
 

C. E. Kastner, Jr.
 

CEK:ne
 

cc: H. Feintuch - (FW)
 
T. Wolsko (ANL)
 
R. Houghton (ANL)
 

Attachments: 	 Deliverable #10 (1 set)
 
Summary List (All cc's)
 



SL.?*V\RY CF DELTFII3LE IT.Ia SEIMLTBLE /?z 

EID CF ";EK
:13 TP.SK DELI/F-BL.E TITLE TIIC (_ 

13 2-r - -- i /_13 3 --Pre-Au--Cee-+i-for--afne-e--- / 2//. 'IV 

13 4 Pre Audit CcurSe Test Results 5
 

LB 5 Pre Audit Course Evaluation Report 5 

iC 6 d / //9 V1 2 

IC 7 Pre Audit Draft Report (2) & Presentaticn(UL CEP) 4/'5 

14C 8 Pre Audit Reort (2) & Presentation (PLT 54rr)5 

IC 9 Pre Audit Firal Re[crt./ /ks 6 

ID 10 .- t-__- c ,g- _-_= 3 

1D Audit Course L*Itl 41 for Trainees 

Un 12 Audit Course Test Results 8 

13 Audit Course Evaluaticn Report 8 

lE14 -- -?.~i-Fea5 

I 15 Audit Draft Re-ort/uresentaticn (AITL EP) 9/10 

16 Audit ReDcrt,/resennarcion (PLTTz). 10/11 
- 17 Audit Final Recort 12 

D.d of ek 1 2 3 5 6 7 8 9 

Celiverable(s) (2,3) (1,6) (10) (11,7) (4,:)8) (9) (12,13) (i5 

10 Ii 12
 
(15,16) (16) )
 



FOSTER WHEELER ENERGY CORPORATION 
110 SOUTH ORANGE AVENUE . LIVINGSTON, NEW JERSEY 07039 PHONE 201-633-1100 

January 16, 1985 
Letter #2.1-16 
File 1.2, 2.1 

Technical Representative 
Argonne National Laboratories 
Argonne, IL 60439 

Attn: M. Monarch 

FWEC Contract 11-35625
 
Argonne National Laboratories
 
Energy Audits & Audit Training in Egypt
 
Transmittal of Deliverable #11
 

Gentlemen:
 

FWEC is pleased to transmit the documents and material necessary to meet
 
the requirements of deliverable Number 11, 
which applies to subtask 1D.
 

Deliverable #11 Audit Course Instruction Package
 
Quantity: 16 sets for trainees plus 3 file copies
 
Due Date: End of week 4
 

(January 19, 1985)
 
Items included are:
 

Audit Course Instructions Package - w/copies of Overheads
 
and related Material and Course Outline (two volumes/set).
 

For your reference, we 
include the summary of deliverable items as an

attachment herewith, marked to reflect deliverables completed.
 

Please advise if any further information or clarification would be of
 
value to you.
 

Very truly yours,
 

FOS W:ELREEGCO ORATIO
 

CEK/ne 
 C.E. Kastner, Jr.
 

cc: H. Feintuch
 
T. Wolsko (ANL)
 
R. Houghton (ANL)
 

Attachments: Deliverable #11 (19 sets). Summary List 
 (all ccls)
 

CABLE ADDRESS: REWOP ,IVINGSTONNEWJERSEY 
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FOSTER WHEELER ENERGY CORPORATION 
110 SOUTh ORANGE AVENUE • LIVINGSTON.NEW JERSEY 07039 - PHONE 201-633-1100 

March 26, 1985
 
Letter #2.1-38
 
File 2.1, 1.2
 

Technical Representative
 
Argonne National Laboratories
 
Argonne, IL 60439
 

Attn: M. Monarch
 

FWEC Contract 11-35625
 
Argonne National Laboratories
 
Energy Audits & Audit Training in Egypt
 
Deliverable #12
 

Gentlemen:
 

This letter serves to transmit the following data for delivera)le number
 
twelve which iL satisfied by this data.
 

Deliverable #12 contents:
 

1. 	Graded homework asoignment No. 1
 
2. 	Graded homework assignment No. 2
 
3. 	Graded homework assignment No. 3
 
4. 	Graded homework assignment No. 
5. 	Graded final examination
 
6. 	Confidential summary of the individual and overall grade for each
 

trainee.
 
7. 	Answers to final exam and blenk final exam 
(held from deliverable
 

#10 letter #2.1-9).
 

As a convenience to your records, we include herewith, as 
an attachment,
 
the updated isuumary of deliverables for the project.
 

In the event that further discussion or clarification is required, please.
 
contact the undersigned.
 

Very truly yours,
 

FOSTr
RI-EELER ENERGY CIRPOFA ION
 

CEK/ba 	 L ",-tE 
C.E. Kastner, Jr.
 

cc: 	H. Feintuch
 
-r,Wolsko (ANL)
 
R. houghton (ANL) 

CABLE ADOESS: REWOP LIVINGSTONNEWJERSEY 



EGYPTrIAN ENER.GY AUDIT PRCCPP24 
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1D10 r 3 
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16 Audit Redor/Presentation (PLT Mgnm) 10/11 

lE 17 Audit Final Report 12 
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FOSTER WHEELER ENERGY CORPORATION 
110 SOUTH ORANGE AVENUE - LIVINGSTON. NEW JERSEY 07039 • PHONE 201-533-1100 

March 28, 1985
 
Letter d2.1-37
 
File 2.1, 10.2
 

Technical Representative
 
Argonne National Laboratories
 
Argonne, Ii 60439
 

Attn: Mr. Monarch
 

FWEC Contract 11-35625
 
Argonne National Laboratories
 
Energy Audits & Audit Training
 

in Egypt
 
Deliverable #13
 

Gentlemen:
 

This letter serves to document and to formally transmit the
 
"Audit Course Evaluation Report," which completes the require
ments for deliverable #13.
 

As a convenience to your records, we include herewith, as
 
an attachment, the updated summary of deliverables for the
 
project.
 

In the event that further discussion or clarification is
 

required, please contact the undersigned.
 

Very truly yours,
 

FOSTER WHEELER ENERGY CORPORATION 

C. E. Kastner, Jr.
 

CEK: fs 

cc: H. Feintuch
 
T. Wolsko (ANL) 
R. Houghton (ANL) 

CABLE ADDRESS: REWOP LIVINGSTONNEWJERSEY 
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1.0 Introduction
 

Foster Wheeler Energy Corporation (FWEC) as a
 

contractor to Argonne National Laboratory (ANL) has pre

pared and has presented an audit training course, as a
 

part of its work scope under the contract.
 

This report provides an evaluation of the course
 

as presented, and provides recommendations for course im

provement, as well as recommendations for additional course
 

work.
 



2.
 

2.0 Summary and Recommendations
 

The audit training course, of nominally five (5)
 

d'.ys duration, is intended to provide the student with
 

classroom and field training on procedures and analysis
 

to be used during an actual plant audit. Special emphasis
 

was to be put on the use of portable instruments and case
 

study examples for steam systems, combustion systems,
 

electrical systems and insulation. Also discussed in
 

detail were methods of cost estimation and economic
 

evaluation.
 

This course, as presented, met its objectives and
 

provided a firm basis from which the procedures and analysis
 

.associated with an effective audit were clearly illustrated.
 

in parallel with the training, two actual audits
 

were made, thus providing "on the job" training.
 

Slightly over 93% of the trainees rated the course
 

good to excellent on an overall weighted basis.
 

Comments received most frequently were:
 

A comprehensive approach to the procedures of energy
 

audit, good guide for future studies, OEP staff will be able
 

to apply these procedures, course should not be given again
 

because all the staff in OEP attended this course, require
 

more time to cover, concentrated material, we should parti

cipate in calculation of ECO's and all office work.
 



3.
 

Recommendations by FWEC are:
 

1) In the future consider the possibility of
 

developing training courses which would be somewhat less
 

intensive or concentrated by focusing-in on a fewer number
 

of topics. This would be suitable for those who have
 

already taken the present course.
 

2) We recommend that the present course be
 

given periodically for new employees.
 

3) We strongly agree that the entire OEP staff
 

participate fully in all aspects of ECO calculations and all
 

office work. We believe that participation in all aspects
 

of the work is the real key to developing a more self
 

* relient staff of workers. This, of course, must mean not
 

only the glamour work of computer programs and sophisticated
 

instrumentation, but more importantly the detailed work of
 

calculations and developing sketches.
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3.0 Discussion
 

3.1 General
 

The audit training program was presented by FWEC
 

to teach the engineering personnel of OEP how to conduct
 

audits.
 

The objectives of the audit, as defined for this
 

project, are as follows:
 

o 	 Portable instrument setup and use, and
 

associated personnel briefing.
 

o 	Data collection and analysis.
 

o 	 Development of recommendations for both no
 

cost/low cost and investment energy conser
vation opportunities, based upon economic
 

evaluations and listing of priorities.
 

o 	Preparation and presentation of a compre

hensive energy audit report.
 

3.2 	Execution
 

The training program was conducted in five - one
 

day classroom sessions, with homework, followed by a final
 

examination.
 

Attendance and classroom participation was good,
 

&nd all individuals passed the course.
 

3.3 Comments Received
 

3.3.1 The main comment received, in response to
 

the question which asked "what did you actually gain by
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attending?" was that the course provided a comprehensive
 

approach to procedures used in an energy audit and will be
 

a good guide for future studies.
 

Since this message wa the primary objective of
 

the training, the course certainly appears to have been
 

quite effective.
 

3.3.2 An additional frequent comment received was
 

that the course was too concentrated and that more time is
 

needed to cover the material.
 

We certainly agree with this comment, however, in
 

a program which is meant to cover 
a wide range of material
 

in a relatively short period of time there is really no
 

alternative. The only way to deal with this problem would
 

be to focus-in on one area only and cover it in depth over
 

a period of several weeks. Doing this, however, would mean
 

that other areas would be totally neglected.
 

3.3.3 Another comment received said that this
 

course 
should not be given again since it was already taken
 

by all of the OEP staff.
 

This comment does not seem to recognize that future
 

employees will require professional training and the similar
 

wording of this comment sounds as if it were developed by
 

committee rather than individually.
 

One of the comments which spoke of A need fdr "more
 

complicated instruments" and more "advanced data that is
 

applied in the U.SA. today" we found especially amusing
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because it personified the mystique which we have noted
 

time and time again among the trainees who seek glamorous
 

and/or magical means to obtain a sophisticated final result
 

rather than the true path which is simply dedicated, detailed,
 

complete and sometimes tedious hard work,
 

3.3.4 The remaining comments could be summarized
 

as generally commenLing on the concept of audit or on
 

individual thoughts relating to execution of training.
 

3.4 Final Results
 

The homework grading, and the final examination
 

displayed a typical bell shaped distribution. This indicates
 

that the course material fell within the groups capability,
 

,,and that an understanding of the material could be achieved
 

by any (all) students who put forth the effort.
 

Classroom participation, in large part, was good,
 

and "on the job" training rounded out the course by utilization
 

of the same approach in the field.
 

3.5 Survey Forms
 

The actual forms, with comments, as used to obtain
 

student input are included as an Appendix to this report.
 

A summary of comments is included on the following
 

page.
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SUMMARY OF COMMENTS
 

Questions 1 to 4 are scoring - no comments
 

5. 	What were your objectives in attending this Course, Seminar, Workshop, etc.
 
and to what extent were they met?
 

o 	To know about the different aspects of the energy auditing procedures.
 
o 	To learn procedures of audit and analysis of ECO's
 
o 	 More information about energy audits and how they are conducted 
o 	 To enable OEP staff to do auditing themselves in future 
o 	 To ].earn how to do an audit and procedures to evaluate ECO's 
o 	 Course is well prepared and covers the majority of what we need. 

In future hope for advanced information for instruments and tools 
o 	 To learn procedures of audit and analysis of EmO's 
o 	 Learning the audit course and its new concepts 
o 	 My objective was to learn to make an energy audit 
o 	 To have new concepts in energy conservation 
o 	 Training for an energy audit 

6. 	What did you actually gain by attending?
 

o 	 A comprehensive approach to the procedures of energy audit 
o 	 Instrumentation - software (for different applications) 
o 	 How to analyse ECO's, procedures for estimating cost and discussing 

priorities of ECO's 
o 	 New ideas, concepts and information 
o 	 Methodology for auditing
 

Good figures and formalities
 
o 	 Acquaintance with basic information about energy au&iting 
o 	I gained good data, analysis of ECO's and how to estimate cost
 
o 	I gained information and very good data especially in manuals available
 
o 	! gained how to analyse ECO's, ho, to estimate investment and priorities
 

of 	ECO's 
o 	 Good data and quick results about evaluation of EmO's 
o 	 I learned to do an energy audit and can do this work myself in other 

factories 
o 	How to determine EmO's, do estimating and analyse information
 
o 	Simple and accurate procedures to implement an energy audit
 
o 	 New methodology 

7. 	Referring to your answer to question No. 6, how do you anticipate being
 
able to apply this to your job?
 

o 	It is in direct relationship with the nature of the goal of OEP
 
o 	More accurate and specific instruments can be obtained
 
o 	Training for all staff should take place for s,-ftware
 
o 	 OEP staff will be able to apply same procedures and analysis and gain 

good results 
o 	 This course will be of great value to my job and will help me to
 

contribute in energy audit projects
 
o 	 Good guide for future studies 
o 	 I have the ability to do energy audits with our group in OEP 
o 	 Hope to cover all items mentioned. Depends on budget available and 

how it is financed 
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o 	 OEP staff will be able to apply the same procedures if they have the 
required instruments 

o 	 We have the ability to apply these concepts to other factories 
o 	I can do it myself
 
o 	Very helpful
 

8. Would you recommend this program for other employees and why or why not?
 

o 	Yes (no reason given)
 
o 	Yes (specified sections can be useful for certain employees)
 
o 	No (because all of OEP staff attended this course)
 
o 	 Yes (because of its importance) 
o 	 Yes (next time involve economists in estimating sessions) 
o 	 Yes (owing to its great value) 
o 	Yes (useful for some employees. May need different program for other
 

employees depending on their requirements)
 
o 	No (because the staff of OEP attended this course and they will be
 

able to implement this course)
 
o 	Yes (new technology for other employees)
 
o 	No (because all the staff in OEP attended this course)
 
o 	No (we can explain the course to new employees)
 
o 	Yes (to energy managers in plants)
 
o 	 Yes (no reason given) 

9. Other comments.
 

o 	Very tight . . . needs more time
 
o 	A large amount of handouts which require more time to cover
 
o 	More practical training and sharing in the preparation of energy
 

audit report is essential
 
o 	Concentrated material, more exercises and case studies
 
o 	We should cooperate in the calculations of ECO's and all office work
 
o 	More time, more detailed explanation, computer program training for
 

all staff, more complicated instruments can be utilized by our staff,
 
instruments we saw are too simple, hope to see more data which will
 
give us the whole benefit of advanced data that is applied nowadays
 
in U.S.A.
 

o 	We should participate in calculation of ECO's and all office work done
 
after completing factory visit. In audit book there were some charts
 
and tables missed in the estimation course
 

o 	Case studies must be discussed in seminar for future application later
 
o 	Short time for course,- no computer training
 
o 	More practical training is preferable
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SUM ARY EVAJLUATION 

1. Your Name _______-- Department 

2. Name of Course, Seminar, Workshop Attended. 

t1? 

3. Sponsored By Whom, Where, When?
 

4. How wouldyou rate this Course, Seminar, Workshop, etc. with regards to: 

Excellent Very Good Good Fair Poor 
Does Not 
Aoulv 

a. Practical Value 
-

b. 	Achievement of Objectives
 

C. 	 New Concepts 

d. 	Ccmprehensiveness of 
Coverage / 

e. 	Adherence to Outline 7 

f. 	 Use of: 

Visual Aids / 

Case Studies / 

Discussions _ 

Outs ide Assignments 

g. 	 Conference or Trng. Ldr. 

Foise, Confidence and 
Control of Grouo 

-

Accepted by Group 	 -.. " 

Knc-	 ledge 

h. 	 Facilities 
 , 

I. 	 OVERALL RATING 

(OV.R)
 



5. What were your objectives in attending this Course, Seminar, Workshop, etc.
 
and 	to what extent were they met? 
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6. 	What did you actually gain by attending?
 

7. 	Referring to your answer to question No. 6, how do you anticipate being able
 
to apply this to ycur job?
 

/
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8. 	Would you recommend this program for other employees and why or why not?
 

9Ote 	 

9. 	 Other Comments. 
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SUMMARY EVALUATION
 

1. 	Your Nadme Department
 

2. 	Name of Course, Seminar, Workshop Attended.
 

3. 	Sponsored By Whom, Where, When?
 

4. 	Howwouldyou rate this Course, Seminar, Workshop, etc. with regards to: 

Does Not
 
Excellent Very Good Good Fair Poor ADlv
 

a. 	 Practical Value 

b. 	Achievement of Objectives
 

c. 	New Concepts
 

d. 	Comprehensiveness of
 
Coverage - 

e. 	Adherence to Outline 

- -

f. 	Use of:
 

Visual Aids 


Case Studies 


Discuss ions
 

Outside Assignments 	
 -

g. 	Conference or Trng. Ldr.
 

Poise, Confidence and
 
Control of Group
 

Accepted by Group 	 7 

Knowledge 	 g 

h. 	 Fa-ilities 
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5. What were your objectivest in attending this Course, Seminar, Workshop, etc.
 

and tc what extent were they met?
 

6. 	What did you actually gain by attending?
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7. 	Referring to your answer to question No. 6, ihow do you anticipate being able
 

to apply this to your job?
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0. 	Would you reccmmend this program for other employees and why or why not?
 

9. 	Other Comnments. 
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2. 	 Name of Course, Seminar, Workshop Attended.
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Would you reccmmend this program for other employees and why or why nct'? 
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1. 	Your Name 
 Department
 

2. 	 Name of Course, Seminar, Workshop Attended.
 

3. 	 Sponsoredi By Whom, Where, When?
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4. 	 Howwouldyou rate this Course, Seminar, Workshop, etc. with regards to: 

Does Not
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 Poor Aooiv
 

a. 	 Practical Value 
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c. 	 New Concepts 
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Visual Aids 

-. ..-

Case Studies
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5. 	 Wat were your objectives in attending this Course, Seminar, Workshop, etc. 

and 	to what extent were they met?
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7. 	Referring to your answer to question No. 6, how do you anticipate being able 

to apply this to your job? 

S. 	 Would you reccnmuend this program for otheremployees and why or why not? 

9. 	 Other Comments. 
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5. What were your objectives in attending this Course, Seminar, Workshop, etc.
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No. V, how do you anticipate beino ac:.e 

8. would you recmmend this prcaram for ot.h;: emplcyees and why or why not? 

9. Other Cc.:7nents. 

.e I.O A-Tts.- Afen ~ C Z. 3.dZIA f ~ 424 'r O~ 

WC Cc',, , . r 



APPENDIX
 

3.8.1-10 

PRE-SCREENING SURVEY I & II
 

EXAMPLE OF INITIAL INDUSTRIAL AUDIT PLANT PRE-SCREENING
 

FORM SUBMITTED TO EGYPTIAN INDUSTRY BY OEP
 

NOTE: The purpose of this form was to collect summary data.
 



ORGANiZATION FOR ENERGY PLANNING 

INDUSTRIAL ENERGY CONSERVATION PP.OJECT 

Applicati&n For Participation 

Ccopany Name 
:
 

Address
 

Telephone
 

Person to be Contacted : 

Nature of Company's Business : 

Products
 

Production Quantity •_: 
 , for year 198 

1. Please describe briefly the type of processes used : 

2. Please specify approxiately the annual quantity of energy used 

LPG 

Gasoline 

Kerosene 

Mazout 

Electricity 

Other (specify) 

Data are for year 198 



Please indicate the energy-using equipment you have ( Indicate number) : 

Boilers Heavy electrical machinery
 

Furnaces 
 Other (specify) 

Kilns 

Ovens 

Electricity- Generators 

Do you consider your equipnent to be : New Moderately aged Old
 

Have you already undertaken any energy conservation stud!ies or have you 
implemented any energy conservation measures ? 

Please describe
 

Wat do you consider to be your biggest energy problem now ? 



Organizallon 
for Enory Planning 

aII Lii LU I b 

v:) L L. P. G. 

:'L 415t 



Organizatijon 
(or Enoryy Planing 

-iI -i1 

r ;IjI JkI6-L 1 JI ISjI4I .s L 



PRE-SCREENING SU":; II 

EXAMPLE OF SECOND INDUSTRIAL AUDIT PLANT PRE-SCREENING
 

FORM SUBMITTED TO EGYPTIAN INDUSTRY BY OEP
 

NOTE: The purpose of this form was to collect more detailed information
 
after evaluation of the initial screening study.
 



EQUIPMENT DATA FORM 

NAME OF COMPANY 
 PRODUCTIVE UNIT 
 DEPART _NT 

Feed Energy 
 Produced Energy. Equipment Performance &
 

IISpecifications -- r e IRte re eRat of Production kctual Stopage .vera 
N a m e nufacturer Year Rat Fu.el Steam Elec. r/sed Ee c ressei hour I/1000operat Other Additions
a u of urren Air Steam Curren Air1 p-rating r MeasuringffoHoursaI b-Cot
 

tia 

,n tity o Manu. Feed Kind ssur Volt ressure A cc.t~ iIun 

ssure1 
=ConsI vl IPressur Volt Press Fct Actu' udden Pe/ 4

odd Equipments EquipentiTemper  / day stop- --I phaon/f tureh u Itur Amp trt eIa Amp. u r age % Stope tee 
 e S o p
 
.e r age
I II 

___ r-oil Maae (Name__ hour 
I- Menio unt use_ for the data__ 

,Z7 

'ignacure 

Rt~tngbi~He2-e Dint. 

3-

Inane(ohe tia- field;k~ dat raAc=n of the wazter 

feed energy and produced energy, if any 

Also specifications of suipplemntal related equipments 
with respect to energy waste etc. 

Complete data. in other page if necessary 

in both 



- &LI~A f~'~-~-'~iY-

1-
____ 

TL 
~l:: 

_ ~ :~ i~ I
LJc- tn:3 

_ _ 

LS- ---- --------

-s-' __&~J ~~;~~A~:M A1~~ 

_ _ _ I ......... J~-

'~~~~~'~ 



APPENDIX
 

3.8.1-1U.
 

SUMMARY PLANT DATA FROM OEP
 
PRE-SCREENING ACTIVITY
 



C 

ENERGY PLANNINGFORORGANIZATIONEGPTIAN 
DATAPLANT SCREENINGINDUSTRIAL 

*FDO C4KC
F L N A- k 

PLT FACILITY C.A-c-M ( cAL.S-MTlTROSSPA 
pRODUMIS: 

A - Coke Plant:
 

- Ammonium sulphate
 

- Benzol, Nitration -grade
 

- Coke Foundry (60 mm)
 

Coke Metallurgical 
(40 mm)
 

-


- Coke 40 mm
 

-
Coke 2)740 mm
 

- Coke 10/25 mm
 

- Cn, Breeze 10 
mm
 
10 mm
lu'
.-C 


,e I ation grade
- Tol 


- Xylene S, 95/80
 

B - Fertilizer Plant:
 

Ammonia, liquified
-


- Ammonia, solution
 
- nitrate fertilizer
 

- Calcium Ammonium 


- Nitric Acid dil 55%
 

- Heavy Chemicals Plant:
 

(explosive grade)
 - Ammonium Nitrate 


- Nitric Acid, Conc. 98.5%
 

- Tar Plant:
D 


- Carbolic Liquor
 

Coal Tar Fuel (C.T.F.)
-


- Creosote Oil
 

- Cresylic Acid
 

- Naphthalene, hot, pressed
 

- Phenol, crude
 

- Pitch
 

Pitch, electrode
-


- Tar, steal work
 

- Varnish C1
 



PLANT 1 - continued
 

E. Pilot Plant
 

- Anti-Acid MorLars
 

- Phenol - Formaldhyde Resin (NOVOLAC)
 

- Naphthalene, pure
 

FNERGY EQUIPMENT:
 

- Boilers 10
 

- Heating Furnace 6
 

- Kilns 1
 

- Heavy Duty Elec. Equipment 32
 

- Coke Battery 3
 

- art Preheaters 2
 

- Suction Turbine 5
 

MAIN PROBLEMS:
 

- Instrumentations are needed to monitor energy flow
 

- Steam traps are not working
 

- The condensate of steam goes to drain instead of reuse
 

- Insulation of steam pipes
 

- Waste heat recovery
 

- Low power factor for electric motors
 



PLANT 2 - FOOD 

PRODUCTS: 

AND COSMETIC ADDITIVES -

FOO 

roO.'ZOAJ Qctr-T_

- Perfumed paste and oil 
- Taste and smelling materlalsl 

- Cosmetics 

ENERGY EQUIPMENT: 

- Boilers 

(but they are located at 

10 

different farms) 

MAIN PROBLEMS: 

- Instrumentation is needed 

- I1,;ulations 

- Reuse of condensate 

- Steam traps 

- Waste heat recovery 

- Low load factor 



PRODUCT:
 

Bleaching and dyed yars
 

- Bleached and dyed sheets and clothes
 

(cotton and blended)
- Printed sheets and clothes 


ENERGY EQUIPMENT
 

8 oil-fired
 - Boilers 


7 oil-fired
- Dryers 


200 (more than 10 HP)

- Electric Motors 


MAIN PROBLEMS:
 

needed
- Instrumentations are 


- Reuse of condensate'steam
 

- Waste heat recovery
 

- Load factor and power facior low
 

- Insulation
 



PLANT 4 -TEXTILE WEAVING AND SPINNING ' 1-4E. eGYeTIAJ Co, FCO/J 
E(WElAVIINC, Oi=' W*OOL &OL ?9 

4 factories)
(in
PRODUCTS: 


- Wool cloth
 

- Wool/polyster blend clo-&
 

ENERGY EQUIPMENT
 

- Electric machinery for looms
 

- Boilers
 

MAIN PROBLEMS:
 

- Electric power equipment - new equipment is more energy intensive than
 

old equipment because it improves product quality. Cannot always run
 

new equipment at optimum efficiency because of limitations of feed.
 

- Boilers - unknown at this time.
 

- Instrumentation - no monitoring on electrical equipment.
 



PLANT 5 - MANUFACTURER ELECTRIC CABLES "L' C:6 Y' toT/JA, j CO. C'cCT, iCA4 

r-RODUCTS: 

All kinds of cables and electrical wires and insulated wires.
 

ENERGY EQUIPMENT:
 

- Melting Furnaces 2 electrical
 

- Boilers 6 residual fuel oil (Mazout)
 

MAIN PROBLEMS: 

- Monitoring instrumentation
 

- Poor power factor
 

- Reuse of condensate steam
 

- Waste heat recovery
 



PLANT 6 - MANUFACTURE OF IRON AND STEEL PRODUCTS 	 L LL.T-L 

PRODUCTS:
 

- Concrete-reinforcing steA. bars
 

- Wire drawing
 

- Cast steel
 

- Cast iron
 

ENERGY EQUIPMENT:
 

8 (6 arc and 2 induction furnaces) electrical
 - Melting furnaces 


- Heating furnaces 	 3 residual fuel oil 

- Boilers 	 4 residual fuel oill
 

- Heavy electric equipment 	 9 motors - 1500 HP
 

2 motors - 1000 HP
 

6 motors - 600 HP
 

MAIN PROBLEMS: 

- Measuring and control instruments are needed 

- Most of instruments are old and not accurate
 

- Poor scrap field preparation which causes unnecessary long
 

opening time for the furnace
 

- Leakage of heat and flame from furnaces
 

- Poor power factor
 

- Reuse of condensate steam
 

- Waste heat recovery
 



PLANT 7 - MANUFACTURE OF STEEL PRODUCTS . L/\JT)OJf 

PRODUCTS:
 

Concrete-reinforcing bars St. 37 and St. 52
 

ENERGY EQUIPMENT:
 

- Melting furnaces 2 residual fuel oil
 

- Heating furnaces 3 residual fuel oil
 

- Boilers 5 residual fuel oil
 

- Heavy duty elec. equipment 3 electrical
 

MAIN PROBLEMS: 

- Measuring and control equipment is needed 

- Most of measuring equipment is old and not accurate 

- Ageing of furnaces and equipment 

- Poor power factor 

- Leakage of heat and flame from furnaces 

- Reuse of condensate steam 

- Waste beat recovery 



K G L-A A/PLANT 8 - MANUFACTURE GLASS PRODUCTS U L NA. 

PRODUCTS: 

- Transparent glass planes 

- Bottles, glasses 

-Fiber glass 

- Glass Crystal
 

ENERGY EQUIPMENT;
 

15 residual fuel oil
 
- Melting Furnaces 


32 electrical
 - Kilns 


3 residual fuel oil
 - Boilers 


MAIN PROBLEMS: 

(butane) in furnaces used for softening the 
- Currently use butagas 

glas; and cutting instead of natural gas.
 

- Reuse of condensate butagas
 

- Waste heat recovery
 

- Measuring instruments are needed
 



PLANT 9 -	 -- 10 VOZALAAJ6 C"M C/ Co.MANUFACTURE OF PORTLAND CEMENT "C 	 T
AJ14c:LWA J 

PRODUCTS:
 

- Normal Portland Cement
 

- Sulphate- resisting cement
 

- Slage cement
 

- Karnak cement
 

- Low- heat cement
 

- White cement
 

ENERGY EQUIPMENT:
 

Wet 	Process: 

- Rotary kilns 8 residual fuel oil 

- Boilers 4 residual fuel oil 

Dry 	Process:
 

- Rotary kilns 2 mazout
 

- Boilers 
 5 mazout
 

MAIN PROBLEMS:
 

- Measuring instruments are needed for the wet process factory
 

- Waste heat recovery may be applied in the dry process factory.
 

- Reuse of condensate water
 

- Pollution control
 



PLANT 10 - CAST IRON PRODUCTS MANUFACTURER S CO, F6KV t t cUi .i(I 

PRODUCTS: 

- Trailers 

- Pumps 

- Tanks 

- Bus assembly 

ENERGY EQUIPMENT: 

- Melting Furnaces 5 residual fuel oil 

- Heating furnaces 2 residual fuel oil 

- Heat treatment furnaces 18 electric 

- Heavy duty elec. equipment 5 

MAIN PROBLEMS: 

- Need to renew the casting workshop 

- Need to renew the forging workshop 

- Low power factor 

- Need to rearrange the production lines 

- Waste heat recovery 



PLANT 11-FORGING INDUSTRY EIL NA Kc o..o, r-Ov FO),- ./JG, z.Jx, : 

PRODUCTS:
 

Forged steel parts for railway and automotive industry
-


ENERGY EQUIPMENT:
 

- Heating furnaces 30
 

- Heavy electric equipment 20
 

MAIN PROBLEMS: 

Absence of measuring and control instrumentation
-


- Waste heat recovery
 

- Still using kerosine as main fuel instead of using the
 

as fuel on large scale
available economic coke gas 




PLANT 12 - TEXTILE SPINNING AND WEAVING 

PRODUCTS: 

- Tricot 

- Underwear and outerwear and socks 

, L 

G>Ak 
' k 

tcJ- & 
- (rCA 

/JL vocrvS 

MAL_-

ENERGY EQUIPMENT: 

- Boilers 

- Heavy electric equipment 

3 

2 

MAIN PROBLEMS: 

- To be completed after visits 



- . , 'UPLANT 13 - TEXTILE SPINNING AND WEAVING NJP.S- -O, F0 0

PRODUCTS: 

- Yarn 

- Clothes 

- Underwear 

- Ready-made garmets and socks 

W E~A)A TTcT - CLSU o A 

ENERGY EQUIPMENT 

- Steam boilers 

- Dryers 

2 

2 

MAIN PROBLEMS: 

To be completed after visits. 

7 



PLANT 14 - YrE-ROUS AND NON-FERROUS METAL PRODUCTS T -C E YT A/ Co PEGP 

PRODUCTS:
 

Steel rods, wire, castings and rollers
 -

- Aluminum and its alloys sheets, discs and kettles
 

Copper wires, rods, pipes and castings
-

-.Liquified oxygen and nitrogen production
 

INERGY EQUIPMENT:
 

- Melting furnaces ?
 

- Heating furnaces ?
 

?
- Boilers 


- Heavy duty elec. equipment ?
 

MAIN PROBLEMS:
 

measuring and control instrumentation
 - Absence of 


- Poor power factor
 

- Waste heat recovery
 



PLANT 15 - PIOSPKATE AND FERTILIZER PRODUCTS (o._ kt AT-. C., 

PRODUCTS: 

Phosphate products 

ENERGY EQUIPMENT: 

- Boilers 

- Heating furnaces 

- Heavy electric equipment 

? 

? 

7 

MAIN PROBLEMS: 

To be completed after visits 



PLANT 16 -PAPER CARTON MANUFACrURER )-A)LG -T eX ' 0 . .SD--'" 

PRODUCTS: 

- Carton paper products for paking 

ENERGY EQUIPMENT: 

- Heating furnaces 

- Heavy electric equipment 

? 

? 

MAIN PROBLEMS: 

- Absence of measuring and control instrumentation 

- Waste heat recovery 



PLANT 17 -TEXTILE SPINNING AND WEAVING 

PRODUCTS: 

- Yarns and clothes 

L-. 

Co 

Sb) . 

ENERM EQUIPMENT 

- Melting furnaces 

- Boilers 

3 

5 

- Heavy elec. equipment ? 

MAIN PROBLEMS: 

- Poor power factor 

- Waste heat recovery 



0 PLANT 18 - BRICK MANUF1ACTURER t- .1~oK 

PRODUC£S:
 

All types of sand-based bri~s and lime powder
 

ENERGY EQUIPMENT:
 

- Kilns
 

?
- Boilers 


MAIN PROBLEMS:
 

- Absence of measuring instruments
 

a main fuel and not using the
 - Using residual 'Luel oil as 

area
available natural gas in the plai:t 




PLANT 19 - TEXSTILE SPIN?:ING AND WEAVING C...K Qc e F-6K, ,, <ciVJ 

PRODUCTS: 

- Cotton, rayon, and blended cloths 

ENERGY EQUIPMENT: 

- Boilers 6 

MAIN PROBLEMS: 

To be completed after visit 



PLANT 20 - TEXTILE SPINNING AND WEAVING U N II AM, (,, I t J /( 4. (M /J 

PRODUCTS: 

- Yarn and clothes 

ENERGY EQUIPMENT:
 

3
- Steam boilers 


2 oil-fired
- Dryers 


- Drying electric equipment ?
 

MAIN PROBLEMS:
 

Absence of measuring instrumentation
-


- Poor power factor
 

- Waste heat recovery
 



PLANT 21 - ERTLIZER MANACUER 1 t... K I %Q ) F3' ':P 
C-..MM tc.A L I J U YIICJ 

PRODUCTS: 

- Uric fertilizers 46.5% az-& 

ENERGY EQUIPMENT:
 

- Boilers 3
 

- Heating furnaces 1
 

- Electrical motors 6
 

MAIN PROBLEMS:
 

- More steam than needed
 

--Waste heat recovery
 

- Modification required in the urea reactor to work on 270 bar 

instead of 315 bar which will increase the production 

by about 10% 



,
PLANT 22 - LINEN AND RELATED PRODUCT MANUFACTURER -Atj TA Co, (-- . L

4 O~ 

PRODUCTS: 

- Ratung wood 

- Linen oil 

- Linen products 

- Strands 

- Furniture 

- Wood products 

ENERGY EQUIPMENT: 

- Melting furnaces 

-.Boilers 

- Electrical motors. 

4 

? 

MAIN PROBLEMS: 

- Power factor 0.6 

- Reuse of condensate steam 

- Waste heat recovery 



PLANT 23 - METAL PRODUCT MANUFACTURER hLEXANJ kIA CO, FO ME-rA/ 

PRODUCTS: 

- Heaters
 

- Fully automatic washers
 

- Ovens, cooker
 

- Kitchen materials
 

ENERGY EQUIPMENT: 

- Melting furnace using coke ? 

- Heating urnace, electrical ? 

- Boilers 2
 

MAIN PROBLEMS: 

- Low power factor
 



PLANT 24 - TEXTILE SPINNING AND WEAVING c, i Co0, LLSEOLCL C7C-i 

PRODUCTS: 

- Wool clothes 

- Blankets 

- Cotton clothes and underwear 

- Ready-made suits 

ENERGY EQUIPMENT: 

- 1-Lelting furnaces 

- Heating furnaces 

- Boilers 

7 

MAIN .PROBLEMS: 
I 

- Treatment of residual fuel oil 

- Low-efficiency boilers 

- Chemical treatment of water 

4/
 



PLANT 25 - RAILWAY EQUIPMENT MANUFACTURER ,-j-C.YfF1- J 
P~iIL-A-yA tATC4iAL-s 

(, C-0, Ft 

PRODUCTS: 

- Railway cars for passengers, goods and trams 

- Tanke for gasoline, coal and water 

ENERGY EQUIPMENT: 

- Hot water heaters 8 

- Heavy duty elec. equipment ? 

(generators and welding machines) 

MAIN PROBLEMS: 

To be completed after visits. 



6 
PLANT 26 - SUGAR AND RELATED PRODUCTS MANUFACTURER Ec P-I A/J Co, FO K r 

PRODUCTS:
 

- Sugar
 

- Alcohol (white)
 

- Yeast
 

- Carbon Dioxide
 

- Vinegar
 

- Tanner, adhesive materials and solvents
 

- Pap r pulp
 

- Artificial wood
 

- Oxygen
 

- Perfumes
 

ENERGY EQUIPMENT:
 

Boilers
 

MAIN PROBLEMS:
 

- Insulation of pipes
 

- Low power factor
 

- Measuring equipment
 

- Natural gas use
 



PLANT 27 - SPINNING AND WEAVING MANUFACTURE (-(CC_: (2 - 73-/r /j ,i\//7 

PRODUCTS:
 

- Clothes
 

- Wool socks
 

- Underwear
 

- Tricot
 

- Wool blankets
 

ENERGY EQUIPMENT: 

- Boilers 2 residual fuel oil 

MAIN PROBLEMS: 

- Poor power factor
 

-Reuse of condensate steam
 



PLANT 28 - ?CYC I2 A.MA E.FACT1 1'A0I C-O , F ::0 L (S 1 T Tt j (. Z, 

PRODUCTS: 

- Bicycles 

- Auto-bicycles 

- Welded Tubes 

ENERGY EQUIPMENT: 

- Melting furnaces 

- Heating furnaces 

- Boilers 

- Heavy Electric equipment 

- Welding station 

5 

3 

2 

3 

5 LPG 

MAIN PROBLEMS: 

To be completed after visits 



PLANT 29 - MANUFACTURER OF MATCHES L-JLE C, -7)C/A-7c(Y c 

PRODUCTS: 

- Box matches 

- Plywood 

- Fabricated houses 

ENERGY EQUIPMENT: 

- Boil.rs 2 residual fuel oil 

MAIN PROBLEMS: 

To be completed after visit 



PLANT 30 - METAL PRODUCTS MANUFACTURER' -7H C' C- A)C A C., fK 

PRODUCTS: 

- Casting, rolled and co-bj drawing products of
 

Al, Zn, Ag, Cu, Pb, Tn and its alloys
 

ENERGY EQUIPMENT: 

- Melting furnaces 50 

- Heating furnaces 10 

- Electric refinery (CU) 1 

- Boiles 1 

- Heavy duty elec. equipment 3 

MAIN PROBLEMS:
 

- Most of equipment and furnaces are old
 

- Measuring and control instrumentation is needed
 

- Poor power factor
 

- Waste heat recovery
 



PLANT 31 - DYERS OF CLOTH "IQP Q IDA L)Yc, 

PRODUCTS: 

- Cotton sheets 

- Cotton yarns 

- Wool tops 

ENERGY EQUIPMENT:
 

- Boilers 6
 

MAIN PROBLEMS:
 

To be completed after visits
 



1'IAXT 32 - TEXTILE SPINNING AND WEAVING MANUFACTURER P ) A)/)/ LvC)CdL//, 

(co, H)MA14 ALL4 cL 

KOU RAPRODUCTS: 


- Yarns, cloth from cotto1%
 

- Wool bnd blended sheets
 

- Sheets
 

- Towels and ready-made garmznts
 

ENERGY EQUIPMENT
 

- Melting furnaces 2
 

- Heating furnaces 8
 

- Boilers ?
 

Heavy electric equipment for air conditioning power stations
-

MAIN PROBLEMS: 

- Residual fuel oil treatment to get rid of sulphur and vanidium 

:2\
 



PLANT 33 - SPINNING AND WEAVING MANUFACTURER ( c L..T S P A)AII /j [ / 

PRODUCTS:
 

- Yarns 

- Clothes 

- Ready-made garments 

NERGY EQUIPMENT: 

- Melting furnaces 

- Boilers 

- Heavy electric equip.(transformer;) 

- Motors 

1 

4 

14 

4 

- Internal combustion engines 

(buses, cars, etc.) 61 

MAIN PROBLEMS 

- Stabilization of voltage 



PLANT 34 

PRODUCTS: 

- RAYON AND COTTON MANUFACTURER i T t A.L S (-0oe c0C 

CoC -FTA Ci.C ) 

- Yarns, clothes and readyqmade garments 

from cotton, wool, rayon and blr'nded 

ENERGY EQUIPMENT: 

- Boilers 12 

- Dryers 3 

MAIN PROBLEMIS: 

- Absence of mea- tring 

- Poor maintenance due 

instrumentation 

to lack of experience 



PLANT NO. 35 - REFRACTORY MANUFACTURER ' (A tJ C, () JQ R\; 

PRODUCTS:
 

- Insulating refractories resisting heat 

and acids 

ENERGY EQUIPMENT: 

- Kilns ?
 

- Heating furnaces ?
 

- Boilers ?
 

- Heavy electric equipment ?
 

MAIN PROBLEMS: 

To be completed after visits
 



PLANT 36 - CARPET AND SHEET MANUFACTURER "''_. "A(jL \ .b.Co. FO W CI fic -

PRODUCTS: 

- Carpets 

- Blankets from wool, polye~ster and blended 

ENERGY EQUIPMENT: 

- Boilers 

MAIN PROBLEMS: 

To be completed after visits 



PLANT 37 - MANUFACTURER OF RUBBER AN) PLASTIC PRODUCTS LZ L IJA . Ca, f'o 

PRODUCTS: 

- Hoses for water, residua fuel oil, steam, oxygen, LPG
 

- Conveyor belts, V belts
 

- Foam products, shoes and robes
 

- Rubber parts
 

- Rubber floor covers
 

ENERGY EQUIPHINT: 

- Melting furnace 1 

- Boiler 3
 

- Heavy duty elec. equip. ?
 

MAIN PROBLEMS: 

- Stabilization of voltage
 



PLANT 38 --MANUFACTURER OF METALLIC STRUCTURES -]' cc: ,YP/A] CQ, 

PRODUCTS : 

- Metallic frames 

Cranes 

-Oil tank towers
 

- Fence wire and river boats
 

ENERGY EQUIPMENT:
 

- Heavy duty elec. equipment
 

- Welding machines 255
 

- Metal-forming machines 106
 

MAIN PROBLEMS:
 

- Low power factor
 



PLViT 39 - MANUFACTURER OF OIL AND SOAP A \ C, O') 

PRODUCTS: 

Cooking oil, artificial fatJand soap
 

- Glycerin
 

- Animal foods
 

ENERGY EQUIPMENT:
 

Boilers
 

MAIN PROBLEMS
 

Absence of measuring instruments
 

- Waste heat recovery
 

- Stabilization of voltage
 



PLANT 40 - CANNED FOOD PRODUCTION E --i{ c-o FO- CAA)0J i /- p' 

PRODUCTS: 

- Juice 

- Frozen vegetables 

- Jam 

- Canned vegetables and fish 

ENERGY EQUIPMENT: 

Melting furnaces 

- Boilers 

- Heating furnaces 

- Heavy duty elec. equip. 

2 

2 

? 

? 

MAIN PROBLEMS: 

- Poor power factocr 

- Waste heat recovery 

- Steam pipes insulation 



PLANT 41 - PORCELAIN AND CERAMIC PRODUCT MANUFACTURE 

PRODUCTS: 

- Household porcelain sets 

- Bathroom ceramic sets 

V' 

ACLJC (-ell 

0k c L A,1 

0 )cj q 

F) 

ac il i/c 

ENERGY EQUIPMENT: 

- Kilns ? 

- Heating furnaces 

- Boilers 

? 

? 

- Heavy electric equip. ? 

MAIN PROBLEMS: 

To be completed after visits 
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APPENDIX
 

3.8.1-12
 

RFP PROPOSAL NO. 84-44-010
 

INDUSTRIAL ENERCY AUDITS AND
 

AUDIT TILAININC IN ECYPT
 



ARGONNE NATIONAL LABORATORY 
9700 Soui hCAss A' \NtLE,ARgoNNe, I bROIS 	 TdhoNE 312/972- 7081b0439 

March 12, 1984 

Gentlemen:
 

Subject: 	 Request for Proposal No. 84-44-010 - Industrial Energy Audits
 
and Audit Training in Egypt
 

Argonne National Laboratory (ANL) is assisting the Agency for International
 
Development 	kAID) in an energy policy planning activity with the Government
 
of the Arab 	Republic of Egypt (AID Project No. 263-0123). In this activity

ANL will be 	working with the Organization for Energy Planning (OEP) estab
lished by Egyptian Presidential Decree -112 of 1983. OEP's mission is to
 
provide technical support for national energy planning and analysis. The
 
Director of 	OEP reports to the Egyptian Supreme Council on Energy (SCE)

through a BoE.,d of Directors representing five organizations in Egypt that
 
impact and are impacted by energy planning and policy. The makeup of the
 
council is such that the work of OEP will be presented to the highest level
 
of Egyptian 	government officials.
 

Your attention is directed to the enclosed documents which constitute re
quirements for this Request for Proposal and should be fully complied with
 
as indicated.
 

Proposal package includes:
 

Enclosure No. 1 - Description of Work, dated February 9, 1984.
 
Enclosure No. 2 - Information Required in Technical Proposals.
 
Enclosure No. 3 - Evaluation Criteria.
 
Enclosure No. 4 - Sample Contract with Appendices A, C and D-4.
 
Enclosure No. 5 - Pre-Award Information dated 9/1/82.

Enclosure No. 6 - Contract Pricing Proposal - Optional Form 60.
 

It is requested that proposals be prepared in accordance with the instructions
 
contained inthe enclosures listed above. Proposals will be submitted in
 
original and three copies to the following address:
 

Argonne National Laboratory
 
9700 South Cass Avenue
 
Argonne, IL 60439
 
Attention: 	 Mr. Frank Foster - PRO 201
 

Subcontracts Department
 

U.S. D-,Rmrw d B,,[,,cy "1;U,T,-y of i:C,,p 



RFP No. 84-44-010
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Proposals will identify the individual(s) - name, title, and teleohone number 
who will represent tile community in any ensuing negotiations. Your proposal
should be properly identified and should be mailed or hiand carried sufficiently
in advance to assure arrival at the address specified above no later than
 
4:30 p.m. CST, AmP il 13, 1984. Proposals received after that date will be
 
considered only to the extent that it is in the Laboratory's best interest to
 
do so. Your proposal should be valid for a minimum period of 120 days and
 
should include all the information requested as well as any additional informa
tion which you feel would be helpful in the Laboratory's evaluation. It is
 
anticipated that contract awards will be made no later than May 31, 1984. 

This Request for Proposal does not conuiit the Laboratory to pay any cost for 
the preparation and submission of a proposal. It is also brought to your

attention that the authorized Laboratory Procurement Official is the only

individual who can legally commit the Laboratory to th-e expenditure of funds
 
in connection with this proposed procurement.
 

All questions, comments and correspondence should be directed to the under
signed at the address specified on page one or telephone (312)972-7081. 

Sincerely,
 

*jx; 
S/ 

OFrank Foster 
Buyer SpLcialist 
Administrative Services Division 

FWF/jw 
Enclosures 

?A 
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DESCRIPTION 0: 'ROKEL 
February 9, 1934 ENCLOSURE 1 

1.0 BACKGROUND 

Argonne National Laboratory (A.L) is assisting t.i:e Agency for Inter
national Development (AID) in an energy policy planniv, activity With the 
Governim-pt of the Arab Republic of Egypt (/ID Energy Pla-:ing Sub-Project No. 
263-0123.1). In this activity ANL will be working with ihe Organization for 
Energy Planning (OEP) established by Egyprian Presiderl ial Decree #112 of 
1983. OEP's mission i to provide technical cuppcrt for naticnal energy 
planning and ai|alysis. The Director of CEP repor-s to -. e Egyptian ;upreme 
Council on Energy (SCE) through a Boar! of Directors rep5:, senting five organ
izations in Egypt that affect and are affected by cLergy plapnning and olicy. 
The mtakeup of the council is such that the Work of OF1 5.11 bi presented to 
the highc5t level of Egyptiar government officials. 

A list of priority projects has becn establishF.d under the energy 
policy pl,-nning activity. 0: higiiest prioriLy is thK dex'elopment of an 
industrial energy conservation progr.;. The list was deve.oped with the 
caveat tht work performed excl-Asively or primarily by foreign consultants 
was to be dii:couraged. Therefore each effort will in-ude as part of its 
planniig and resource requirements the training of Egypti.:- personnel. 

The first task of the iadustrial energy conserva :.:,nr program calls for 
the establishment of a training pLogram for the conduct of industrial eaergy 
audits. The second task requires the puformance of a nurber of industrial 
energy audits that. result in specific reco~cendations for cost-effective steps 
to reduce energy consumption. Reconmendations for ener ry conservation -will 
include low-cost measures such as insulatinn and maint-.:nance and operation 
changes, medium-cost measures such as cotbustion control Pnd heat exchangers, 
and may include cauital intec~sive technology charge. The training program may 
be structured co that industrial energy audits are aclomplished while the 
final phases of field traini;ng takes place.
 

To accompli.;h the two major tasks of industrial erirgy audit training and 
performance in Egypt, Argonne National Laboratory is iss-: ng this request for 
Proposal (FP) for a basic ordering agreement (BOA). Und, - the auspice of the 
BOA, Argoiine National Laboracory may choose to contrac wvith more than one 
firm in bozh the corduct of industrial energy audits and :nergy audit training. 

For both Tasks I and 2 the ccntrvctoz is expects 2 to make all neces
sary arrangements for lodging and meals; passports and visas; international 
travel; reproduction of reports; office supplies; Hnd r;rher materials, too.s 
and aids specified elsewhere in the icop of work. 

-r4, 



2. SCOPE OF WORK
 

The scope of work is comprised of two major tasks: the training
 
program and the actual industrial audits.
 

Task I. Industrial Energy_Audit Training Program
 

Th? contractor will develop and conduct an industrial energy audit
 
training program in Egypt for Egyptian nationals. In addition to items
 
previously rp_ cified, the contractor iL responsible for teaching aids,
 
textbooks, instructional equipment and all other materials required to perform
 
the task. Training will be in English, giving appropriate consideration that
 
English is a second language for the trainees. OEP/ANL will hove the respon
sibility for selecting the trrinees and arranging for classroom accommo
dations. Each class size is expected to be from 10-20 trainees. It is
 
anticipated that the training program will commence with a one- to two-week
 
classrocm session followed by a one- to two-week session of field work where
 
each trainee %ill participate in an actual or practice audit at. a plant
 
facility. OEP/ANL, in Lnr.suLtaticn with the contractor, will select an
 
appropriate plant ;ite for the field training. It is expected that as many as
 
three classroom/fIeld sessions will be conducted in the course of a twelve
 
month period.
 

The objective of the training program is to prepare the trainees for
 
conducting in-plant industrial ene:gy audits for a wide range of industrial 
processes (e.g. cement manufacture, textiles, food processing) and equipment 
(e.g. boilers, dryers, motors) that is pervasive in many different types of
 
industries. Therefore the training program must emphasize the practical and
 
applied aspects of energy audit performance rather than only the theoretical
 
aspects. Both classroom and field training must emphasize the use of survey
 
instrumentation to collect data.
 

At the conclusion of the training session it is expected that the
 
trainee will have the capability, using appropriate instrumentation, to
 
perform in-plant measurements that will result in an accounting of energy
 
flows for, at a minimum, the following systems:
 

o 	 Boiler, furnace arid oven combustion systems;
 

o 	Process steam sy,tems including boiler, steam lines, steam
 
traps, etc.;
 

o 	Electric motors and motor-couried mechanical systems; and
 

o 	Waste heat discharLe systems (i.e. hot water, steam and hot
 
exhaust Las).
 

It iv anticipated that graduates of the training program will
 
participate in the actual audits of Task 2.
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Iask 2. Industrial Energy Audits
 

a number of indusfor conducting
be 	responsible
The contractor will 	 for all
will be responsible

audits in Egypt. The contractor 


trial energy 	 and similar support
systems,
analytical hardware/softvare
instrumentation, It shoul]2 be noted that
 
necessary to perform all phases 

of the audit process. 
the audit or audit-related
 

data obtained 	or processed in 

all information and 	

will be released withoutinformation 
procedures must be kept proprietary. No 

be 	responsible
contractor will 

ritterL approval of OEP/ANL. The 

the express 	
insure that audit-rela ed information 

and data 
to
for taking appropriate steps 	 industrial
is 	kept proprietary. The 


in 	Egypt or outside Egypt)
(processed 


the following sequential steps:
 
energy audit will include 


Plant selection from a list of candidate plants,
o 


o 	 Scheduling of pre-audit evaluation,
 

Pre-audit data collection and consultation with plant
 o 

management,
 

Preparation and presentation of 
pre-audit evaluation to
 

" 

OEP/ANL, 

o 	Scheduling of plant audits,
 

o 	 Plant audits, 

o 	 Analysis and evaluation of audit data, 

Development of recommendations,
o 


o 	Preparation of written reports,
 

o 	presentation of results, and
 

support and consultation.
o 	Post-audit 


Each of the above tasks is described 
below in greater detail.
 

a list of
 
OEP/ANll will be responsible for developing 

forPlant. Selection. 

contractor will be responsible

plants for energy audit. The
candidate 	 contain all energy-related

task. The list will 

assisting OEP/A!,N 

that 
in this 

The contractor will assist OEP/ANL

is 	 currently available.information 	 candidatesthe favorable 

screening the information and selecting most 
in 
for energy udit. 

to 	be chosen for industrial a.idit during the first
 
Plants expected 
 textiles


primarily medium-sized inustries (e.g. 

twelve-month period will be 	

some larger

This may change, however, t.' include 


and food processing). 
 the audit
Therefore
data are reviewed. 

as 	the plant selection
industries 	 processthe followingto analysis of, at a minimun, 

program should be geared 

systems and equilment:
 

oven combustion systems,
o 	 Boiler, furnace and 
steam 

Process steam systems including boiler, 
stean lines, 


o 

traps, etc.,
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o 	 Electric motors and motor-coupled mechanical systems, and 

o 	 Waste heat discharge systems (i.e. hot water, steam and hot 
exhaust gas). 

Schedule Pre-Audit Plaat Interview. OEP/ANL will be responsibie for 
arranging for a pre-audit visit to the plant and conference with plant manage
ment based on the contractor's requirements for pre-audit evaluation. The
 
contractor will provide OEP/ANL with a full set of criteria for the pre-audit 
evaluation.
 

Pre-Audit Information Gathering and Consultation with Plant 
Management. The contractor will be accompanied by one or more member(s) of 
the OEP/ANL observer team and possibly one or two energy audit trainees (see 
Task 1). The contractor will be responsible for utilizing a pre-audit proce
dure to gather information that will allow a subsequent determination of the 
suitability of conducting a full-scale plant audit. The contractor will be 
responsible for pre-audit information gathering and pre-audit consultation 
with plant management. OEP/.,IL will be responsible for obtaining the cooper
ation of plant management.
 

Presentation of Pre-Audit Evaluation 
to 	OEP/ANL. As a result of the
 
pre-audit plant visit and analysis of pre-audit information, the contractor 
will report to OEP/ANL as to the advisability of performing an industrial 
energy audit. The report will include the proposed scope of the overall
 
audit, target areas where energy savings might be found, estimated time to
 
complete the audit, disposition of management/operators and any other infor
mation supportive of a recommendation. Based on the contractors' recommen
dations, i. will be an OEP/ANL responsibility to decide whether an energy 
audit should be performed at a particular plant. In the determination of the 
disposition of a plant for industrial audit-, OEP/ANL may require that the 
contractor return to the plant to 
secure additional information.
 

Schedule Plant Audit. It will be an OEP/ANL responsibility (with con
tractor assistance) to schedule an industrial energy audit with plant manage
ment It will be the contractor's responsibility to brief plant management on 
the audit strategy, make arrangements to connect instriumentation and obtain 
signature approval for any modifications or hookups to plant facilities as 
well as any instructions to plant operating personnel r'egarding plant oper
ation during the audit.
 

Plant Audit. It will be the contractor's respcnsibility to perform 
the complete plant audit and advise plant management and OEP/ANL of audit 
progress on a regular basis. The contractor will also be responsible for not 
only general insurance of their audit personnel but any special coverage

required for working in a variety of plant environments. The contractor may
be responsible for field training of Egyptian personnel that have completed 
the classroom portion of the training 
course in energy -.udits (see Task I) by

including them in the audit activity. The contractor will be responsible for
 
advanced training of Egyptian personnel that have successfully completed both
 
the classroom and field portions of the training program..
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It is the responsibility of the contractor to perform the audit in
 

such a manner as to cause minimum disruption to the plant process. Where
 

variable load conditions are significant 	 in a plant operation the contractor 
that condiis responsible for collecting audit data suitably reflects these 

tions. The contractor is responsible for documenting the calibration an 

proper wforking order of all instrumentation used in the audit process. The
 
survey instrtnentcontractor is expected to have an adequate supply of spare 

parts to assure non-interrupted collection of data.
 

Analys is and Evaluition of Audit Data. The contractor will have full 

responsibility for processing and analyzing the audit data. The contractor is 

responsible for maintaining all audit-related information and data propri

etary. The contractor is also responsible for any supportive analytical tools
 

such as computer hardware/software systems. The contractor will be responsi

ble for instructing the Egyptian trainees in the data processing and analysis
 

activity. If computer-based software systems are used, the contractor will
 

provide instruction on the use of the systems and advise trainees on the basic 

algorithms used to perform the analysis and the significance of results. All 

proprietary software used must be available for licensing with full documen

tation under reasonable terms. It may be required that the analysis and 

evaluation of audit data be performed entirely in Egypt.
 

Development of Recommendations. The contractor will be responsible 

for developing specific recommendations for energy conservation or manage

ment based on the processing and analysis of audit data. The recommendations 

would include both operational anj hardware modifications. Each energy 

conservation recommendation should be specific and include quantitative 

estimates of energy savings and an economic analysis based on capital and 

operating costs. If computer-based software systems are used, the contractor 

will advise trainees on the basic algorithms used to perform the analysis and 

the significance of results. All proprietary software used by the contractor 

must be available for licensing with full documentation under reasonable 

terms. It may be required that the analysis of energy conservation measures 

be performed entirely in Egypt. 

Audi't Rcoort. The contractor will be responsible for the preparation
 

of a written audit report in English that provides specific energy conserva

tion recommendations that can be readily implemented. An economic analysis 

must be performed for each recommendation. The audit report will include all 

raw data in an appendix, documentation as to calibration of instrumentation, 
indicate all assumptions made, algorithms used in the ara lyses, and all other 

pertinent data necessary to support the energy conserv:tion recommendations. 

The contractor will be responsible for submitting a draf: report to OEP/ANL in 

a timely manner prior to submission to plant management. OEP/ALNL reserves the 

right of review and edit prior to submission of the rc ,ort to plant manage

"ient. The contrictor is respon.;ible to keep the report: confidential and not 
make available any information concerning the report to any third parties 

without the written permission of OEP/ANL. Upon approvel of the audit report 

by OEP/A-NL, the contractor will be responsible for submission of an adequate
 

number of copies of the report to plant management.
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Oral Presentation. The contractor will be responsible for an oral
 

presentation/discussion of the audit report before OEP officials, goverrnrient 

officials, and plant ma.nagement. During the presentation the contractor is 

expected to be in a position to adequately defe:.d the ana.lyses and recommen

dations contained in the audit report. OEP/ANL, in ecusultation with the 

contractor, will schedule the meeting with plant managerent. The contractor 

will be responsible for any audio-visual mater als necessary for the oral 

presentation. 

Post-Audit. Support and Consultation. The audit process calls for
 

specific recommendations for energy conservation measures tht can actually be 

implemented. The audit contractor will be -. ponsible for followup work with 

plant management regarding operation and maintenance and general housekeeping 

energy conservation measures. The audit contractor may also be called upon to 

assist OEP/ANL in the preparation of competitive bid packages for each capital 

cost energy conservation measure reccmended in the audit. report. 1he audit 

contractor may also be asked to interact with the engineering firm or vendor 

designated to perform the work in order that a smooth an,' orderly transfer of 

information takes place that would a!.sure a successful, cost-effective comple

tion of the project. OEP/ANL will have the responsibility of coordinating 

discussion between the audit contractor and firns contracted to carry out the 
audit recomtnendat ion. 
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ENCLOSURE 2
 

INFORM.ATION REQUIRED IN TECHNICAL PROPOSALS 

The Technical Proposal should contain information in- four sections 
as follows: 

1. Program 	Approach
 

2. 	Capabilities
 

3. 	Experience
 

4. 	Personnel and Corporate Qualifications
 

Under each of the four sections above, the discussion should address both
 
Task I, Industrial Energy Audit Training, and Task 2, Industrial Energy
 
Audits. For each section and each task, more detailed information can be 
included in a set of AppeNdices to the Technical Proposal as follows: 

Appendix A 	Training Program General Information
 

Appendix B 	 Industrial Energy Audit General Information 

Appendix C 	Pre-Audit Data Collection Forms
 

Appendix D 	Audit Data Collection Forms and Survey Instrument 
Data Specifications 

Appendix E 	 Analytical Procedure Documentation 

Appendix F 	 Experience Citations 

Appendix G 	 Resumes and Organizational Structure 

A more detailed description of these sections follows.
 

3.1 PROGCRAI APPROACH 

In this section, present a capsule discussion of the approach that 
would be used to accomplish each major program task. Th proposer is cau
L-ned to resist a reiteration of the stated s8.ope of work but rather discuss 
how the scope of work would be accomplished. A discussion of items that would 
akllow a better understanding of a proposed approach is presented below. The 
approach for Task I and Task 2 should include a discussion of why the proposed 
procedures are suitable for Egypt.
 

Approach to 	Task 1. Industrial Energy Audit Traini; -


Present . discussion ot'the appron.ch that would be used in the conduct 
of an energy audit training program in Egypt for Egypti;4a nationals with a 
varied technical background (e.g, from Associate Engineer to Ph.D level). 
Information that would be beneficial in judging the approa:h would be, but not 
necessarily limited to, the following: 

1. 	One or more proposed course outlines with time tables. For
 
example, a flexible course outline that could azcommodate
 
associate ergineers with no experience, with experience, 
advanced degree personnel, etc., would be helpful.
 

2. 	Proposed use of textbooks, workbooks, references, etc. 

3. 	Proposed use of visual aide, films, video tapc, etc. 

http:appron.ch
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Proposed use of instrumentation especially designed 
for
 

as boiler training simulator,
 
4. 


training purposes such 


measurement equipment rigs, etc.
 

5. 	Any special approaches to instruction.
 

6. 	Test procedures to grade students and follow-up procedures
 

to upgrade individual student performance.
 

evalu
7. 	Course evaluation procedures that would allow an 


course and indicate areas
ation of the performance 	of the 


for 	future improvement.
 

Place any additional information in Appendix A.
 

AAroch to Task 2. Industrial Energy Audit Progrim 

in the conductthat would be usedPresent a discussion of 	 the approach 
in Egypt. The discussion should cover, in a 

of an industrial energy audit 
all the audit steps itemized in the Scope section and be

comprehensive manner, 

presented in a sequential step-by-step fashion. In discussing the approach, 
as well as an example case

the 	 proposer is invited to present a generic case 
The 	following is
 

using a hypothetical plant (e.g. food processing, textile). 


of the audit otepB:
a list of approach tuggestions covering some 


1. 	Plant Selection. Indicate the approach(es) tL'nt would be
 

used to screen plants for a pre-audit interview. The proposer
 

mighL suggest several approaches rpnging from situations where
 

only a plant name and address is given to a case 'here energy
 

consumption, SIC, etc., data are available. .mong the plant
 

screening strategies could be a plint tour noting the type and
 

condition of equipment and making appropriate inquires of
 

plant operators and management.
 

2. 	Pre-Audit Data Collection Procedures. Describe the nature
 

of the pre-audit procedures that would be used. Indicate the
 

approach that would be used to collect pre-audit technical data.
 

The approach must logically start with an explanation of the
 

technical audit to plant management. The next step could be
 

to check records, inspect the plant with plan. personnel and
 

obtain the necessary data. Place any additioal documentation
 

(e.g. interview f-.m, data collection forms) in Appendix C. 

3. 	 Pre-Audit Evalu.,vttbn. Indicate how the inform.ation collected 

would be used to evaluate the plant as a candidate foran energy 

audit. As a reminder, among other possible functions, the pre

audit process should provide adequate inform,:.on to allow 

selection of good candidates for energy c:nsi.vation measures 

as well as provide information on the effort level necessary 

to perform the audit. Outline computation or grading sheets 

chat might allow an orderly appraisal of plat candidacy. 

4. 	Plant Audit. Discuss the approach that would be used in the
 

actual plant audit starting with interaction with plant
 

management to secure certain operating agreements, etc. The 
discussion of approach should include the following: 

http:inform,:.on
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a) 	 The structure of a typical audit team (e.g. number of 

people, division of labor, background);
 

in the discussion a description of the instru
b) *Include 


to types of process
mentation used (perhaps correlated 


systems or equipment measured in a concise table). 
For
 

indicate the type of measurement (e.g. temperature,
i.nstance, 

CO) taken, measuring device used (e.g. ther,:ocouple, CO
 

monitor with±% accuracy), process applications (e.g. boiler
 

exhaust gas stack); and
 

in the discussion information thet i.-ould give
c) 	Include 

assurance that the approach used would be adequate to 

cover analysis of all systems and equipmzant specified
 

in the scope of work.
 

in Appendix B. Place
Place an), general supplementary information 

any additional documentation (e.g. audit data collection forms, survey instru

ment specifications) in Appendix D. 

5. 	 Audit Data Analysis and Evaluation. Discurs the approach 

jeed to process and analyze the data collec ted during the 

audit. The discussion should be a logical follow-up of the 
data collection. Indicate if'computer-based
discussion on 


be used and provide informationanalytical systems are to 
adequately describing the system (e.g. specify hardware 

system requirements) Specify what steps would be taken to 

ensure that all information processed and/or collected in 

the 	plant screening, pre-audit and audit process is kept
 
canproprietary. Indicate if the audit analysis be per 

formed entirely in Egypt. Specify any special conditions
 

(e.g. computer hardware system requirement.-) that would be 

required for the analysis to be performed in Egypt. If all 

or part of the analysis must be performed cutside Egypt, 

specify what steps would be taken to assur. OEP/ANL that 
would be kept
audit infcrmation transmitted outside Egypt 


proprietary. Provide an outline of the written audit report.
 

The data processing approach would be adec!:ately described 

by specifying data input/output (e.g. hot exhaust gas with 

input data specifications of temperature i.:d gas volume flow 

and output or processed data of #Btu/hr @ 'Y). Of special 

interest would be a discussion of the app-'each used to ana
lyze data where process equipment operate. under variable 

load conditions. Place any additional annKytical procedure 

documentation in Appendix E.
 

6. 	Energy Conservation Recommendations. Discuss the approach
 
recomused to translate processed audit data into specific 


mendations for energy conservation. Provide an outline of
 

the Written audit report. Include a discussion on the
 

economic evaluation of the recommendations. Again,
 

indicate if computer-based analytical systems are to be
 

used, with full particulars. All proprietary software used
 

must be available for licensing with full documentation
 
under reasonable terms. The approach used to develop
 

a set of recommendations would be adequately described by .
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specifying input/output data. It is expected that the
 
process of developing recommendations would typically
 
involve four types of analysis: a technical analysis of
 
the current situation; application of an energy conserva
tion measure whether it be house keeping, equilqrent oper
ation modification or hardware addition; the resultant
 
energy savings; economic evaluation of the mea.zure. indi
cate if the audit analysis can be performed entirely in
 
Egypt. Specify any special conditions (e.g. computer hard
ware system requirements) that would be required for the
 
analysis to be performed in Egypt. If all or part of the
 

analysis must be performed outside Egypt, specify what steps
 
would be taken to assure OEP/ANL that audit information trans
mitted outside Egypt would be kept proprietary. Place any
 
additional documentation in Appendix E.
 

3.2 CAPABILITIES 

In this section information is requested pertaini1.g to the proposer's 
current cpabilities to perform the work Fpecified in the approach be:tion. 

The information presented in this section should follow e.:actly the format and 
items of infor:nition presented in the approach section with an appropriate
 

indication for each element of approach whether the capa.bility exists or has
 
to be developed. Capability is meant to include hardv-mtre (e.g. instrumen-
tation, classroom aids) as well as procedures. It is expected that the
 
proposer may have to develop or modify certain procedur:,.s to accommodate the 

Egyptian situation. The proposer should provide under both tasks a clear 
indication of whether procedures and hardware ,are currently available or must 
be purchased or developed. Current procedures that require modification 
should be considered and presented as existing capacdility with a short 
discussion of the modification required. 

All proprietary software that is used to process z.udit data and analyze
 
procedures for energy management or energy conservation 11nust be available for
 
licensing under reasonable terms. The proposer must therefore stipulate
 
whether licensing is dvailable and make clear the genieral conditions and
 
estimated cost of a licensing arrangement with OEP/AI.. In the event that
 
the proposer is using software licensed from a third party, it will be inc-n
bent upon the proposer to obtain the required licensing information from third
 
parties. For third party licensing agreements, the proroser should place the
 
information received from the firm or firms with tho authority to issue
 
licenses in Appendix E.
 

3.3 EXPERIENCE
 

In this section the proposer should describe all previous experience
 
relevant to the scope of work for each major task. Experience should be cited
 
as U.S., foreign, developing country or Egypt-specific.
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Task I.. Industrial Energy Audit Training
 
Summarize experience in conducting training courses for industrial energy audits otheror types of energy audit. Indicate the nature of the course, average length of session, estimate of the education -.. d experiencebackground of trainees. 
 Include in A;-pendix F a I t of training courses heldsimply indicating place, location, and any other .oncise descriptors.

include in Appendix F any references, letters of commcndation, praise, 
Also 
etc.
 

regarding the conduct of the 
training courses.
 

Task 2. Industrial Energy_Audits
 

Provide a synopsis of industrial energy audit experience includingareas of specialization (e.g. types of industry and/or unit operations).

indicate any foreign experience 

Also 
and the nature of the experience. Indicatetotal number of industrial audits performed, distribution by type of industry(e.g. food, chemical). Also indicate the type of energy conservation recommendations developed as a result of different audits. Include in Appendix F an), references or supplemental lists reflecting the industrial audit 

experience.
 

3.4 QUALIFICATIONS AND ORGANIZATION
 

Indicat-e the qualifications of personnel and organizations that wouldperform the work. If portions of the work are to be subcontracted, the qualifications and the work of the subcontractor organization and personnel should 
be fully delineated and described.
 

3.4.1 Personnel Qualification. 
 In this section briefly describe the qualifications of personnel that would be involved for each task. The information

placed in this section should be limited to one-half page per person and only
pertain to qualifications pertinent 
to the program tasks. The complete

resumes of personnel should be 
included in Appendix C.
 

3.4.2 Ori;anization Qualifications. 
 Provide a project organization chart
showing staffs ard subco.ltractorTs) uihere appropriate. 
 The organizational
chart Ehould show namnes and functions of key personnel and how the various contractor groups and subcontract organizational units .(if any) will support
the project. Karnagement esponsibility within the organization and for the
prject should be clearly indicated. Place any supplemental information 
 in 
Appendix G. 

4.0 COST ESTIYLATION 

The 
AID project (AID Erri< :" Planning Sub-Project No. 263-0123.1) thatinvolves Tasks I and 2 will beu.n place for a four-year period. ArgonneNational Laboratory (ANL) is submitting this RFP for the contracting of workunder a Basic Ordering Agreement (BOA) so 
that the work may be initiated on an
as-needed basis for the first year. Under the BOA, it is currently anticipated that contracts will be initially let for a minimum of three industrial energy audit training sessions under Task i and a minimum- of 15 industrialaudits (based on approximately 13 days effort per audit) under Task 2. It is 
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requested that proposers submit an estimate of cost individually for both Task
 
1 and Task 2 based on these initial criteria and on the prescribed set of
 
assumptions indicated below. The guidelines established for an expected 
effort level for each training session and each audit are considered by AIL as 
an 	approximation to be used for comparing costs among proposers.
 

It should also be noted that the actual effort level for performance of 
Tasks 1 and 2 (e.g. actual number of training sessions, actual number of 
audits performed, tiine reouired per audit) may vary. These uncertainties are 
what necessitate a BOA-type contract arrangement and will be dealt with as the 
progran progresses. 

Task 1. industrial Energy Audit Training 

For the purpose of cost comparison among proposers, assume the follow
ing for each tiaining session: 

o 	 15 students, 

o 	Tvo weeks (10) days of classroom instruction, and
 

o One veek (5 days) of field instruction.
 

Provide individual cost estimates as follows:
 

o 	A total of three consecutive toL ining sessions, and
 

o 	 Incremental cost per training session after three Vessions. 

Task 2. Industrial Enerpv Audits
 

For the purpose of cost comparison among proposeis, assume the fol
lowing for ach industrial audit: 

o 	 Three days of effort for plant screening and pre-audit
 

procedures,
 

o 	 Five days of effort for in-plant audit, and 

o Five days of effort to finalize and present audit report. 

Provide the cost estimate as follows: 

o 	Fifteen consecutive audits, and
 

o 	 Incremental cost per audit after fifteen audits. 



ENCLOSURE 3
 

EVALUATION CRITERIA 

A contractor proposal evaluation panel will be 
es-ablished to evaluate
 

proposals and recomnind the selection of contractor(: ). Contractors are 

invited to submit proposals for Task 1 and/or Task 2 or both Task 1 and Task 

2. Tasks I and 2 will be evaluated independently of e., ch other. Credit is
 

available for proposals that include a response to both Aask I and Task 2. 

For each task, proposals will be evaluated for 
 .pproach, capability,
 

experience, and organizational qualificatl.ons using tl;c following c-'iteria 

with their respective weights (i.e. pointts):
 

Task I - Industrial Energy Audit Trainin. 

Approach ........ . . . . . . . . . . . . . . . . .. . . . . . . .. .
 

Capability, Experience and Organizational Qualificatiou!s ...........
 

Available Credit for Task 2 Response .... ... .... ... .... ... ..
 

Task 2 - Industrial Energy Audits 

Approach .... ... a0 0 e.0.
e..... 090
. . . . . . . . . . . . . . . .............*IIa. .
 

Capability, Experience and Organizational Qualificatic s ...........
 

Available Credit for Task 
. Response....
 



ENCLOSURE 4
 

ARGONNE NATIONAL LABORATORY 
 CONTRACT NO. 31-109-38-Argonne, Illinois 60439 

AGREEMENT BETWEEN
 

THE UNIVERSITY 9-- CHICAGO
 
(Operator of Argonne National Laboratory) 

and
 

The University of Chicago, ain Illinois not-for-profitof Argonne corporation, operatorNational Laboratory and herein calledunder the "Lal-oratory",Prime Contract actingNo. 3-169-En-38 with the United States(called Gover-nmentthe "Cov~'.:cnt") represented by the U.S. Department of Energy(called the P U) desires
 
(called ti,: "Contractor")
the la';s aof the Stat.e ofser, se ,to
servic.s performSet under organiz derforth the'Article 1 of this contractwilling to ad the Coutractorperform issuch services. The effective date of this contract is 

TH.REpOu', tile parties mutually agree as folluws: 

ARTICLE I - DSCRIP'ON OF WO. 

The Contractor sh: ll furnish the personnel, facilities, equipment, materials 
and supplies necessary to perform the work described in 

attach-!d hereto and hereby mrje a part of this contract.
 



Specific activities to be considered may include consortia for design, 
construction, and operation of nuclear plants; metho('s to incorporate 
improved technical criteria and evaluation procedures, as they becone 
available, into the regulatory process; and integrat( I nuclear reactor 
export marketing approaches and other international ;,l icy options 
such as cooperative agreements and joint ventures in nuclear energy 
research and development. 

Each task will be performed in accordan(e with an agreed time 
schedule, work product and cost schedule. The senfor staff will 
direct and participate in the execution of all tasks. The services to 
be performed shall be described and set forth fran tir3_ to time in 
separate work orders issued pursuant to the terms of this agreement in 
the fon. attached hereto as Exhibit "A". No work sh-:l1 proceed until 
a work order has been signed by both parties. 

The Contractor will consult with the Laboratory, by i.elephone or 
otherwise, at monthly intervals and at such other tires as may be 
deemed desirahle by the Laboratory or the Contractor, with respect to 
progress on outstanding work oijcers. The Contractor is to notify 
promptly and discuss with the Laburatory any antic-p,-te need to 
deviate from an agreed upon time schedule, work product, cost schedule 
or assignment of personnel. 

2. 	 The servites herein provided for shall be furnished from time to time, 
as required by the Laboratory, commencing on March 1, 1983 and 
continuing through February 28, 1984 or through the l eriod of any 
extension of this agreement, provided however, that this agreement is 
not sooner terminated as hereinafter' provided. 

3. 	 It is agreed that the Laboratory is not required to request any 
minimum dollar amount of service or, for that matter, any service 
whatsoever and that the Contractor is not required tW fill an order if 
he has no personnel able to meet the particular requirelent. 

ARTICLE 11 - COMPENSATION FOR SERVICES 

1. 	 The Contractor shall receive as full compensation for all services 
performed hereunder, including necessary travel, and as full 
reimbursement for travel and living expenses incurred in connection 
with the performance of sucii 'ervices: 
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A. 	 Amounts computed by multiplying the appropriate tiourly rate, or 
rates, set forth below by the number of direct labor hours
 
performed, which rates shall include wages, overhead, general and 
administrative expense and profit. Vouchers may, be submitted 
once each month to the Assistant Controller of ti.e Laboratory. 
The Contractor will substantiate vouchers by evidence of actual 
payment and by individual daily job timecards or such other 
substantiation approved by the Laboratory. Promrptly after 
receipt of each substantiated voucher, the Laboratory shall, 
except as other;ise provided in this agreement, . nd subject to 
the provisions of 3, below, make payment thereoni. 

Category 	 Hourly Rate 

Senior Partners 	 $200.00
 
Junior Partners $150.00
 
Senior Associates $100.00
 
Junior Associates $ 75.00
 
Paral egal s $ 50.00
 

B. 	 The Laboratory's normal working hours are 8:30 Al.i to 5:00 PM, 
Monday through Friday. The Contractor shall not receive payment 
for any hours worked outside these specified ho:urs unless 
specifically authorized by the Laboratory. 

C. 	 The following holidays are observed by the Laboratory: 

New Year's Day 	 Thanksgiving (2 days) 
Memorial Day 	 Christmas Eve 
Independence Day 	 Christmas Day
 
Labor Day 	 New Year's Eve
 

D. 	 Cost of necessary telephone, telegraph and postal services, and
 
computer charges, when authorized by work order. 

E. 	Travel expenses for Laboratory-directed travel reimbursable in 
accordance, with Appendix C, "Travel Policy for Contractor 
Personnel", dated 7/6./82, which is attached hereto. Such travel 
will be detailed in the applicable work order and approved by the 
Laboratory's cognizant technical representative for each work
 
order where travel is indicated.
 

-3



2. 	 Work releases will be issued for each task required in,accordance with
 
Exhibit A, "Work Order" form, dated 10/1/80, signed by the authorized
 
Laboratory Procurement official on behalf of the Laboratory and the
 
appropriate corporate official on behalf of the Contractor.
 

3. 	 At any time or times prior to final payment under thfs agreement the 
Laboratory may cause to be made such &udit of the invoices or vouchers 
and substantiating material as shall be deemed necess -ry. Each
 
paylent theretofore made shall be subject to reduction to the extent 
of amounts which are found by the Laboratory not to hove been properly 
payable and shall also be subject to reduction for overpayments, or to
 
increase for underpayments on preceeding invoices or wouchers. 

ARTICLE III - MANNER OF PAYMENT 

1. 	The Contractor shall be paid monthly upon submission of properly
certified and current invoices hearing the work order number and code 
description of the Agreement No. 31-109-38-7067 to thie Assistant 
Controller of the Laboratory. Such invoices must be sufficiently 
detailed to permit the identification of the various compensable items 
under this agreement. 

2. 	Attached to each billing and copy thereof, there mu:st be furnished the 
following certification which must be manually signed by an authorized 
representative of the Contractor: 

"I certify that the above bill is correct and just; t,fat the amounts 
claimed represent fair charges against Argonne National Laboratory and 
that reimbursement has not and will not be received therefor under any 
other Government contract or other source of Government funds." 

3. 	The Contractor agrees to furnish the Laboratory by tke twenty-fifth 
(25th) day of each month, an approximatioh of accrued expenditures for 
that month. 

4. 	 Terms: Net 10 days.
 

ARTICLE IV -. DISCONT!NUANCE 

(iiscontinuance of fut:'re application of this Basic Order:rg Agreement can 
be accomplished upon thirty (30) days written notice by efther party. 
Discont-nuance of the Basic Ordering Agreement will not affect any 
individual work order(s) referencing the Basic Ordering elgreement entered 
into prior to the effective date of the disconti,iuance, and all provisions
of the Basic Ordering Agreerment shall pertain thereto until completed or 
otherwise terminated.
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ARTICLE V - CONTRACTOR EMPLOYEES
 

It is understood and agreed that Contractor and Contractor's employees are 
not employcs of the Laboratory and are entitled to no employee benefits or 
privileges nor any payment from the Laboratory, excep t si;ch payments as set 
forth in Article II - COMPENSATION FOR SERVICES of the Schedule of this 
Agreement. All such payments shall be made to the Contractor and no 
payment shall be made to any of the Contractor's employees. 

ARTICLE VI - COMPLETION OF WORK ORDER
 

Any work order issied during the effective period of this agreement and not 
compleced within the period shall be completed by the Contractor within the 
time specified in the order and the rights and obligaetiors of the 
Contractor arid the Laboratory respecting that work orser shall be governed 
by the terms of the agre_2ient as fully and to the same extent as if 
completed durin9 the effective period of this agreement, provided that the 
Contractor shall not be required to perform any work under this agreement 
after March 31, 1984. 

ARTICLE VII - KEY PERSONNIEL 

The personnel specified in each work order under this agreement are 
considered to be essential to the work being perfor-mcd. Prior to diverting 
any of the specified individuals to other programs, the Contractor shall 
notify the cognizant Procurement Official of Argonn, National Laboratory 
reasonably in advance and shall submit justification (including proposed 
substitutions) in sufficient detail to permit evaluation of the impact on 
the program. No diversion shall be made by the Contractor vithout the 
written consent of the cognizant Procurement Officia of Argonne National 
Laboratory: Provided, that the cognizant Procurement Official of Argonne 
National Laboratory may ratify in writing such diversion and such 
ratification shall constitute the consent of the cognizant Procurement 
Official of Argonne Iational Laborator-y required by this clause. The work 
order may be amcnded from time to time during the course of the agreement 
either to add or delete personnel, as appropriate. 

ARTICLE VIII - RIGHTS TO PROPOSAL DATA 

It is agreed that, as a condition of the award of this agreement, and 
notwithstanding the provisions of any notice appeariPg on the proposal , the 
Government shall have the right to use, duplicate, disclose and have others 
do so for any purpose whatsoever, the technical data contained in the 
proposal upon which this agreement is based. 
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ARTICLE IX - APPLICABLE DOCUMENTATION
 

The following documents are attached hereto and are hereby made a part of 
this agreement: 

1. 	 Appendix "A", "Standard Terms and Conditions for Fixd-Price 
Contracts", dated June 1, 1980.
 

2. 	 Appendix "C", Travel Policy for Contractor Personnel, dated 7/6/82. 

3. 	 Appendix "D-3", Intellectual Property Provisions for Consultant 
Contracts, dated November 1, 1982. 

4. 	 Appendix "E" Indemnification, Insurance and Safety, Form ANL-366 (Rev.
 
10/82).
 

5. 	 Appendix "F" Organizational Conflicts of Interest - Special, dated 
5/79. 

6. 	 Exhibit A, Work Order, dated 10/1/80.
 

ARTICLE X - CONFLICTS IN DOCUENTATION 

Any discrepancy, inconsistency, or conflict in one or more of the documents
 
identified in Article X which can reasonably be ascertair.ed by the 
Contractor shall be in-rmediately submitted to the Laboratory for its written 
decision. Any work undertaken by the Contractor without such decision 
shall be at the Contractor's own risk. 

ARTICLE XI - LABORATORY REPRESENTATIVES
 
0 

1. 	 The Authorized Laboratory Procurement Official is l't" only person at 
thc Laboratory who is authorized to change the scor of work or any 
other part of this agreement.
 

2. 	 All letters and notices from the Contractor shall 1: submitted to the 
attention of the Laboratory's Buyer Specialist. -J 

3. 	 Unless the Contractor is otherwi. notified in wri ina, technical 
questions relating to the work 'bediscussed i :mJ. H. Talboy 
(312) 972-6390 who is the Labora'4-ry's Technical k,.;;resentative on 
this 	Contract.
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IN WITNESS WHEREOF, the parties hereto have executed this Supplemental 
Agreement No. this _ day of , 1983. 

THE UNIVERSITY OF CHICAGO
 
(Operator of Argonne National Laboratory)
 

By
 
F. W. Foster
 

Title 	 Senior buyer
 
Administrative Services Division
 

By
 

Title
 

I, 	 , certify that I am the 
o---rt-he 	corporation named as "Contractor" hereTin1,-t---at_ 

who signed this Supplemental Agreement No. on behalf of the
 
ontractor was then of said corporation; that I
 

know his signatdre adT-ssignature thereto is qenuine; and that said
 
Supplemental Agreement No. was duly signed, sealed and attested for and
 
in behalf of said corporati-iby authority of its governing bcdy.
 

By
 

Title " __ 

CORPORATE SEAL
 



ARRGOZ 	 V ''; LA--'ATOF'Y EXHIBIT "A" 

WORK ORDER Contract No. 31-109-38..7067 

Date
 

Work Order No. Cost Code
 

(Note: 	 Work Order and Cost Code information must appear on all invoices.)
 

To:
 

Pursuant to Contract # 31-109-38- the Contractor will perform the following
 
services:
 

1.
 

2. 	 Period of Performance: 

3. 	Dollar Ceilinq: The total amount to be paid by the Laboratory under this Work
 
Order shall not exceed
 

4. 	Budqet: The budget for the effort described in paragraph I above is as follows:'
 

5. 	Technical PDresentatives:
 

ANL 
 Contractor
 

6. 	Terms and Conditions:
 

This Work Order, the performance of the services described herein and the rights
and obligations of the parties with respect thereto are governed by Contract No. 
31-109-38-__ between the parties dated , including all 
s','pplemtcrts thereto, and such ter,.;s and conditions as are et forth in this Work 
Order pursuant to such contract. The terms and conditions set forth in such 
Contract 	are hereby incorporated herein by reference.
 

Accepted and Agreed to:
 

ARGONNE 	 NATIMONAL LABORATORY CONTRACTOR: 

By_ 

Ti tle_
 



APPENDIX A 

STANDA D TR."fS AND CO"DITIONS 

FOR FIXED-?RICE SU?PLY CONTRCTS 

Pae
 

1. Changes 
 2
 
2. Reports and Records 
 2 
3. Exannination of Records 2 
4. Cost or Pricing Data 
 3
 
5. Federal, State and Local Taxes 
 5
 
6. NocifficAtion of Claims 
 6
 
7. Terminar.ion for Convenience 
 7
8. D--fa-U I 1 10 
9. Inspecion 
 12
 

10. 	 Warranty of Supplies 13 
1.. PRrponsibility for Sapplies 15 
12. Buy Aecrc Act 15 
13. Laboratory-Furnished or Contractor-Acquired Property 	 16
14. Permits 
 17
 
15. Equa1 Opportunit 	 17 
16. 	 Contract Work Hours and Safety Standards Act Overtize 19 

Compensation 
17. Securicy and Class;Sbiication 19
 
18 Convict Labor 
 21
 
19. Key Personnel 
 21
 
20. Disabled Veterans and Veterans of the Vietnam Era 	 21 
21. Empioynent of tha Handicapped 	 24 
22. Walsh-Healy Public Contracts Act 	 25 
23. Notice of Labor Disputes 	 25
 
24. Officials Not to Bcnefit 25
 
2.. Covenant Agaiosc Continget Fees 25
 
26. Assign enri and Subcontraczirng 	 26 
27. UtLili::aion of Srall Business Concerns and Smi!.:-usiness 

Conc'rns &>wned and Controlled by Socially and >;onomically 
Disadvantaged individuals 26
 

28. Labor Surplus Area Subcontraczing Prograsi 	 27 
29. Util;.zation of Labcr Surplus Area Coacarns 	 28 
30. 	 Subcontracting Plan for Small Business Concerns -nd Small 

Businc.ss Concerns 0;ned and Controlled by Soc§ .1y arid 
Yconc-aicaly Disadva .ta-cd individuals 28 

31. Cleai. Air and Wi'ater 30
 
32. Preference for U. S. Flag Air Carriers 	 32 
33. Utilization of Women-0urned Business Concerns 	 :4 
34. Women-C%.ried Business Concerns Subcontracting Prcsram 	 33
 
35. Applicable Law 
 34
 

U , 	 1983 
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AP P EN-DL% A 

STANDARD TZa'$ .M CONDITIONS 

FOR FTXZ-P.RIC SJ??LY CONT.ACTS 

. -2L.2q 

The authorized Laboratory P-rocurcent Official may at any time, by a written 
order, and ithout notine to :he sureties, if any, make changes, within the 
general scope of this contract, in any one or =ore of the -'ollowing: (a) 
dravwings, designs, cr specifications, where the supplies t- be fur=ishee. are 
to be "anufacturadthe Laboratory in accordacespec!i.lly for tha.e i.h; 
(b) rzethod of s nhipmEnc or pac" i-g; and (c) place of deliver_-y. If any such 
change causes anu increase or decrease in the cost of, or tl;e time required 
for, the perforzn-, ce of any part of the work under this cocitraer, whether 
changed or not changed by any such order, an equitable adju s-_tent shall be 
made in the contract price or delivery schedule, or both, and tha contract 
ehaJ.l he -dified in tins accordingly. Any clai= by the Conractor for 
adjust=ent under this section must be asserted within 30 da.ys from the date 
of receipt by t:he Coutractor of the norIficazion of chase; provided, however, 
that the aut-_i:rzed Laboratory Procureeent Official, if he decides that the 
facts Juscfy such ac:ion, -nay receive and act upon such c2a, asserted at 
any tine prior to fi:.al pay-enr under this contract, Wher- the costs of 
property made obsolete or excess as a result of a change i.f included in the 
Contractor's claim for adjusCnent, the authorized Laborato-;:y Procurement. 
Official shall have the right to prescribe the manner of disposition of such 
property. Nothing Ln this aection shall excuse .the Contrz;ctor from proceed
ing ;ith the contract as chaznged. Fxcept as otherwise provided herein no 
payment for exttra work shall be made ualess such extras and the price chae
for have been authorized in writing by the authorized Laboratory Procurement 
Official. 

2. Renort3 and Records 

The Contractor" shall, furnish intermediate reports to the 1.aboratory fro= time 
to t;'e when requested, Au such form and number as zay 'e required by the 
1.oratory, i=_---ariz~ng activities of the Contraccor und'.. this contract and 
sh.all a',ke such final report or reports as may be requirc. by the Laboratory. 
All. reports del!vered to the Laborar.oy under this contr.-. shall contain 
a signa:uxc, page wi.ich wi-1 ideaify the persou(s) prepa' .',.g the report an, 
the persor.(s) approving the report. 

3. Examination of Records
 

A. The Contractor agrees that the Laboratory, the D,,-:,ar-.7ent, the Comp
troller General of the United States, or any of their du.;-. authorized repre
sentatives, shall until the expiration of three (3) year-; after final payment 
under this contract unless the Department authorizes the. prior disposition, 
have access to and the right to examine any directly per-inenc books, docu
ments, papers, and records of the Contractor involving transactions related 
to this contract. 
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B2The periods of access a.dexa nato scribe_ Pa ra ZraphA above
 
f or.,records wr'ich relate to l±itiacion or chei:e C of ciasa2...
se C 
ou .)f the- per-fbr nce;o~f this .concract, or: costs' and ex~inses ofChi ,o 

1~atot,ciaizszo ~ drepresenratives, shallA coninte nti sclt
gtncamorexcep'tions~have been dispused of. 
 ' ~I 
C Nothinrg in,this _conc-actc shall be4 deemed~to ,a bielh
 

C~
enezal Accounting,Of fica ov any transaccion unider thiscncact.
 
A"A, 

S4. Cosc or Pricinz Data 

7 1 A The Contractor a ~e osubmit, under the situacions de s crided in 
Sparagraph A.t.,'below, unless excempce urder the, excepti'6nsse f ~ in
 

paragraph.A.2,. below , n hllrqieeaho bcrriytat, Ato;e blhiscon
 
tract~to siibma, osto prcigsalltaquia t celsiub tacr uriderj~con
0.
 
h.i'c'ol edge and belief, ,such cost or prcn daaaeaurae oI
 

and current.A cpe e 

1.Thea cost or pricing data call edfor''under~ par, raph A aove, shal 
i~be submitted prio~r to,(i) award o f each subonracythe pride ofw h x
K--pected to exceed 100,000; andt (ii) che,:pricin'g'of'each ciange orLod-,ca 
to this' concrac t o-to~oa' sbcontractunde hscotacfrh c C' p c ~ 

ajsmnisexpected to exceed e ths onrat or-u0in 

2.~ Cost or prici.g~data need ntbe fuise u~un o 
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th ec paragraph Bb3 v a=d hon~~eriict- tt.i cariy 
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1shallA be ,submttcedby subcontractors, to theA'Coatractor, (or to thi'A4 '= ""'i 

i±ate next higsher tier sucotrctr 	 tor zh :ocaz ) Sc\data M 'certificates shall become-,a partAf .the prime _-ac" eco~ds. 

B. The cetfiae required by th ~A casesalboi 	 h.1 e 
Aforth 	 below. 1T~ ~ totr. shall be required to' 'ub i theet~ct
 
as acoas practCjableL ter, agree=4
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co,,i=;S.*3g ,kCflnetR 	 'o "~ c 

Thia 	 is to cartify, :Ih2a, to the be 0 eek I 
c or ir±, /, submitted w ec..f.ca.a 	invr±:±ng,.. 

idden t f ed i ±tn 	 on of th d"a a 's P7:ac
~ticable (ree :?R4 I-3807-31(h), <2)) r ____________ 

In Duprof~' 	 ~-
5 

2/, are accura t , 4comez4 4 

=&d currezt asOofV3/." 

7' -	 W4''4 

. R4.' o.44 4444444 

3/ Thi's d s b . ...the ?rice I'll! 11 ten 	 ,e+
-ioms 
con4 ceeotpi 	 was... eed44.4 c respons i

or+ othersub is io ,'-v lv d 'g'+-Ig a ,-+ +i:idezz++++++,,= b,	 i= 
+' +: +'4 V :t +4++ 	 4</44;44:444 44 , 44444 

,4/ 	 Th4s4date shoulrclos as4 . : 4444c4444 	 4 
ere 	 Title price 4vaspi negotiati'444 4 4 and the co ic .ac-. 4 4 4 4," 

a geed 	 ,po 444 
f Cos 	 4.44,4*44-	 . "For .44- e f4 444 4 daca 44e444444o444are a cr- . .... 444at4,0 .b4 . 444444444444444 	 4 44,Ui11.rent44+4444444 4444 

4444444r 
r '(anyof~its Execu'thbon) r/ +s"ntie shall un444- the 444 y s+ (r,?r[€ 	 atinfor-maeticni: easomabl avilbl e, .R1-3,8075 () 

aet e'wIn n th+E"c............. bl :he dac 

+.
4-444444o44' 44 +- <44 4 444_4444++:+. ..... . 4+i44'.,+./'4!+++++ '+++++'++•++ 4444< 	 + +' 

quti.e44latc 1-j o ~ ,h tostor pcin> submittaa~e alnI .aor 	 3;'80-or== u4444c444 111 
44 o h, aeo e4 	 fp-u~oofequrrst':4 co- rpricc cio' 4 , ' juSc~n~, 4 ~ 
daca;nd rch-oher 'asub eidi ods,igvn or: c e-g ooks a'! o e_-1 as 

+++++ ++++ ++++++++ fur	 +
th b on+++.++++++o++++ +;+++++++:++ ++ceotrt; ;++" +;k.++gresn +,+++:+' +;,,+'4<44'44+ 4 4 4bs oa +++r~'ct:+e, op: ee, a'-nd+ +ure+ntd a+,44 4 	 ;+:4 

or, revlati as b 	 l o6i'4'thee4bF-' o7s:t ora)4a++i 
4444444, 	 444444 hac tIS aof 	 shwii4°++:,re 	 ,atgree+++++%++++enu- ee 

D.loh neu te,prc ofancang: oro ationtoc hi cr tact,-13144Tisdac~shaJ. ep hadaeve.th przice' 4 ~t± ~ 
'i,'41~±sda !t+ s 	 c;icp&cra.reoouad~s:h 


A";444 e,,pecitionco ,quantiteseto tgneral 4 ' Sold44 in tablished';,: 	 4'.. + + .. Uc Cg.e Thrie3 4444144-	 +' a,4;+4e44, a OIL 'epos. 
444 '-+Ii+ 	 ++'i4444+ v :++
 

;~44 44 4 4 4 44444 4444
44 4 44 J 

~44~444'4444444444 4U+. , i4 f.44 	 4< 4 ~ ~ ' 44+44444~4444 

4444 + + ,'4+ 	 44 ,4 ' 4 44 4 4 4 4 44 



pricing data and shall certify, usinz the cerzificate set forth in paragraph
B, above, that to the best -f his 'knowledge and belief such cosc or pricing
data are accurate, c=n Iete ad curren: as of a da:e prior to and as close 
as practicable t he date of agreento- the price adjustment. 

E. Vlnenever Ohe c1.7t73Sor ',s reqtuired to furiish a certificate of 
cuzrea.it cost or pricing; daceta, eithcr during netgociation of this contrac". or 
p;ursuz:,%r to the provisions of this clause, or whenever a subcontractor here-
Under VaS rc'ulixted to flu-nish such a certifiat.e pursuanc to thi provisions
of thii! cL-.usC: or of a clauIe, in the uhcontrac-, and Eh Laboratory decer-
IrneD th-at the pri.ce of this contract, including any profit or fee, or that 
axiy prine "dJusc.:t negociatc for any change or od : to this con
t-act, has been Increasad b, any sig lifican: su.s because. such cost or 
pricing data were Inaccurate or inco.plere or were not currrent a of the 
date net forth in the carcif:m.e applicable to such data,., such price or 
price adjusunent shtall be zeduced accordingly and the contract sihall be 

"odifi.,d ting such reduction. --However, any r:eductionin to reflect 

the contrac -rice due to defective subcontract daca of a pruspecz-ve 
uubcontrator uhen the 5ubcontract vas not subsecuenl,.!y a'.arded o such sub
contractor, rill he li:uited to the anount (plus applicable overhead and Drofi: 
nnrkui) by which the actual subcontract, or actual cost tD the Contractc r if 
there was no subcon.ract, ":as less than the prospective subccntract cost esti
taZie subMitted Icy the ConcC':Zor; ?rovIded, the actual subcontract price was 
not affected by the defective cost or pricing data. 

(1Note: Simce the contract is subjezt to reducrtion under this 
clizuse by rei.ion of defective cost or pricing drta subited in 
com.xection %rith certaim lover tier contrat:s, it is expecZed 
that the Con-actor n=y wish to inc-ude a claufe in each such
 
contrac.t requiring the subconcractor to appropriately indr_nify
 
the Con':rac-or. 1C is also expected that any tubcontractor 
&ubJect to Such iwre--.~fication ill generally require rub-
StanCially sinilar i-mification for defective cost or p.:.....g 
data required to be subm-itted by his lower tier contractors). 

F. 7he Contracrc- agrees to insert paragraph C without change and
 
the substance of paragraph A, 3, D, and F of this clause in c-ch subco-.
 
t':act hereuz2er in excens of $100,000 and in each subcon:racc of $10o,000
 
or less at: the ti=e of naT.kg a change or modification thareto Ln exces5
 
of $200,000..
 

V5.eder: St and Loca. Taxes 

,.. xcept as xay be ocherv!se provided in this cont .act, the contract
 
price includes all applicable Federal, Seate and local tcxes and duties.
 

B. Neverheres, ith respect to any Federal excise tax or duty on
 
the transactions or property covered by this contract, if a statuce, court
 
decision, writtea ruling or* regulation cakes effect after the contract
 
date, ad

-. 5
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4.,R;sul.ts in the Concractor~ bein requredco 'y ore 
budno. any,.such Feerlexcise :cor ducy o r i .cea i h r'a e 1 ~
 

tchereof whichwoud noti ocher-v.se .. aabe ayable on gcraflsaction
 
or,properY, heocrac.~price Shl by onC-:scOn5.Icrase'A 

t = or, dutyAor ace icrease: ?rPovide'd that te Con~ntc ifrqaz
 
b th Laoa-r, vri,.ants :.n -:~iig that no =ounz f r such newly i
 

tra~ct price ,a.a comtingen.cy- reserve or othr.I;o 

2. Res1LJts in the Contractor not being requirei. t~o payor bea the~
 
> butrdeno: or in' his obtaitchjg.edeu C
 

''csetax or duty, which would otherie haebepy~en sc ans :yI~ 

Actions or propert7. orr yhich was the basis~o ah icrea.,, -i th"'conzzac:
 

reud ,or drawback, o.-t besor ) Pdi,2ca'
by the Laboro. The, couterac: price halb snlr 
'-ontratrfthrou?,h his faul3t~o~~gn o :his fixe'to'0'folwi - '~~ 
str-uctior- of the Laboraoy,, is required-t pay.or bezar tie buride',o, o 

now obrtain a -refund or drawback of, any such'ee~Viie or 4 

duty. 

SC. No adjusmeat pursuant to paragraph B-, above, wit be a ld a ~e~ 

-'his contract unless~ the aggregaze amount. thereof is or ~%yreasonably1 be~&'A
 
expected to be over $1J.
 

As sei~ prarph' B, above, the ter Cn ac-, date" me=~Sr t "Ie 

dat' et,f r.the bid opening, or,,f his is a negotiated c' :cI tdc' 
0 f Ch-s Cctract., A-s t o additioz ai supplies or, services -procured11ymd fI
c-aUtoflto' chis contract,' the ter= "contract date" means -lie date ozf'uh ~ ~ L 

E4Unless there does not' eist ,any reasonable bais~ts S~tma
 
"--~?t-.Oa,te _aoaoy,
upon request ,,of' the C.n.a c ,il
 

liabi1icy, asrees,6ecepc 6utrac :i, fu-z
,as ,otherwise -provided "in''this to 

evidence' appropriat6 to" establish ex'emption fromi any ca-% Wh ich'-ze Con-. ri:c-~J
 

~ ,or warrants in wrtig was e-xc lud e;d fromh otatptc~~I'd~to~Y-
thL Iabo.ra ory r-ay fuL i±sh evidence,to ,establ4 'h f- =a, ' c""''th 

=a% pursu~ant aith r an d~~r~ay'-ca e ,."I 
t~..e contract toce F-isceaus'gierurse pivddi Chi, co'ntrat'[n,
 
appropriate to eseablish exeption from duties will be' f~-~nished only acth'e
 
discretion of the tabor atory.~, 

* ~'.T-111~corhA~ ptrptly nocify the~Labo ator of,ares whic 

wifl.l result'in either 'am incraase or. decrezs~e nthe cotz4,racv/ price, aa
-n-,d~'-eset r~na leze: y't iLaboratory- nob..2 tke actiou6 c -e 

adrse to th Contracr at heetc~a whee c I:he~; ~, 
rf o-kPs, oatP- te plc , eCotaco =y desfu-,--, ofal ,.aM 

b - 'iaj or b 

-- the Caoractor nhall~notifych Caorator -ed.t.ly'I"-e Ic,00 

ad z 3, d,~ t, Ar atoa Lra lat lthe coe uher 


4- .~ -' 3i ~H6t ace '-hion',o t Da'-cto 'deCi~~ ae~ c'laCre

" I %L Ucor ''A ' 

hc ;'jibe
t~~e ~ofltract~~~~'oratrafor, erotato 

ba0 U'&d txo. fbtoywhic, oth Ca'sraveueorgnn-to a-3j eNtioa3 

~I~ir"V 
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7.a Te nt cn' fors.Convenlence7' ,"i?-'' 

-1heerran e of wo rkc unde his contract =- 0 te"4,ia ed,"
 
wvhole orfrm i~e to7 tize7 in 'part by the Lborar - ''acdance i I
 

,0j
 

thi clu-a h 7 a- aa 0n f c. 	 be ef7': b" erund:shl 

~ to the ,conrt 	 acco'r OLa noieof terminat'oo spec 'fyin -h'~e 'exten't to 1.%.
 
0pf :c
lV_ rk°.nd 7'ithe contractist-d 
 d 

B. errecip r f aNoi eof e7 ±nation and'ec.f7 as ocha-wisE!
 
7directed the Laboratory, the Conrtractor h' "'""'
7"' 


owrk unider, the contratz on+.......+++ + +'y+..... + + ++ + ++ 7'+'+++++the 4date anid o 	 7'+
9p w.~S +++ j 	 the e-tn 

-7~-~2. ?lace~ no,fu'irrer, ord'rs or' subcontracts - zral r-~ 

or facilitie 	e-xcep t' as -Ly be necessary for, cmp, 't-o SUC.'h Po- oa9 

the-vork u-.der the c'ac sayotbt~iate-	 'f7 

3. Ter=Lzare 	 all. orders and subcon~racrs- to -e'ext~en~t tl'-alth~'ey ~"7--'Wre.at othe 7perzormance af.ny wrk- te~~ d by h e'otceof Tea=4n if7~ 
7
,7 

ittion; 	 ' 7 77 " '7 7' ' 

7' 7'Assa'7'> ' the + > in, the manner,.--and 	 -'Q7'i4. 7 to 77' Laboratory,++ + +++ + +++ -	 tn che, 7A 

~directed by the Laboracor, 7all. of ,the right, title and t. o-s'f' the~'
 
7' 7 Con tract.or' under the7 ord els ior subcor-raccs so ter±nrtt~
 

5. S tt.le all. oUrtndi~ng liabili~ties anda fl '~~,~ isn 7' oi' 
'of> suc' tle=rmiaion of .orders and 'subcontrac:s subj~ect cv -' he appc al or ' 

~7' 77 4 raiC.ation of.,"he Labdratory, to 7 th extent' itcma rq!e, -'ahppoa

ifor ratiftcar-io n shall, be £inaI Cor aI the purpose s of t clause,
7 


7' -6. Transf er tit.er and delliver' to t he. Labo or th .ne '7to0 
the excent,. a&at: Ch 1ti=des rctdby th 4Lboatry t,,ef -e
 

or un~.abiicace'd parts , workC'i prcs,complece7dork, 11 es te 
7-- are:1al.produced r~ 	 onnecioL4with: thepron'"-'paro, or acquired ia 	 7" 

-''7
 

'ance o '~ce-wrk 7te iaz t d Iby, thea:ot e. o' ,,re=i-a ion~nd ( cv ,
 
c-
p~tdor partially complaeed plans, rawingG, ±nfor-at n,- and' ,othe to> 

7/777perty 
 which, i"'-the contr-act had been caompleted;, woud~-jrq~ ob
 
i nih d to te Laboratory;' " 7- ' '.- '7. 7
 

=:Lnat +<+i
+++ 

e, o lf+":'+YT+++!;++!++:l++;;++++++ ++ ++.++++ 
+ : + . . -+ '4 17' +++; - +:+ +. + . + 7'+ 777,, 7. User 

++? 
Its best' effort.stosell iin the-manner; Fo- thea .e nt at; -- 'j

' t"')7~he at I her price 	 irectedti-e, and	 or, prices'.d' < o r~a tho6ri .dby te7i~abcrzcr~ 7+++Y sl +++++++ ++ + ++Y++:++++;17 ou++++++5++; +e+ ab l .....~ e +an,prcopercy fcety c~ 	 b 'DV~d 4I7') 

7.-7that' the Contractor C(i) 7shl 'not' b reurd to, e.\ten ,z, edti ~~y 7 uca
 
and(i16 may'acquirer any s'uch, properzy 'unda*: te~co 
 "' andCi--at a price obr prices appr'oved' by-'h ~aPbotry and p7-7'-4".7hr"'r-2 

7- 777'
r7c~d~f I~h
Lh''7 n~ transfer or di-sposition shall bi rJleri e~t

~tion of 'ary.,pay-ment.s ,to le ad by 7the Lzboracoty t'o t., onIct, ur his
 

'	 5aoryjAand pra4de'd fuh Zhtedc 
7
 

cotaCor Sh.all4 ' er.ALwJ.se ber reie totepieo otO he wr
 
~covered by' t ' s coihtac4; 'or pa-~ i'n-such otcher manner ' as'th'e-Laboratory mLY 

'direct;r 4 7 : " '7 ' 777 7' 

'
 

7 7 7 ' - 7 

S 8. Complete pearforma7'f'of? jt'ch part of' the- work as shaflno'.M'7haver et! .1. te. by t h a "L.' 	 , '7" 7' 
on; a n c' 
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9. Take cuch action as =ay be necessary or as the Laboratory =.' 
direct for protection and prese::aziorn of the proper:y related to this con

tract which iD in possesetoa of the Co=rackcr znd in which the Laboratory 

or the Gover"=ent has or =ay acquire an £nreresz. 

C. After receipt of a 'Notice of Ter-nnaticn, the Contractor shall sub
nit to the Laboratory its ternination clair, in the form and with the certi

fication prescribed by the Labora.jry. Such claim shall '2C suboi.ted 
-romptly, 	 but not later than six months fro= the effectiv'e date of ternina
tlon. Upon failure of the Contractor to submit its te.--ination claim with
in the tL-ie allowed, the Laboratory --ay deteline, on the basis of info.-a
tion available to it; f'he ancunt, if any, due to the Contractor with respec:. 
to the tc-!.natioii and such decer=inazion shall be final. After the Lab
oratory has made a doz.eination under thi! pargraph it shall pay the 
Contractor he =ounc no.da,-r.n::ed. 

D. Subject to the provisions of paragraph C, the Contractor and the 
Laboratory ay agree upon the W'hOle or any part of the azeunt or aou..s to 
be paid to the Contractor by reason of the total or partial a=r--iazion of 
york pursuanc to .'his clause, hich a=ount or anounts Zy include a reason
able allcvance for profic on work done and the Laboratory s.al pay the 
agreed aount or a:wunts; provided, that. such agreed a=ount or azounts, ex
clusive of sectlteMe. costs, shall not exceed the total contract -)rice as 
reduced by t',e anount of oncs made and as further reducedo.her."ise by 
the contract price of Work Zot :er-z~nAc.:d. Nothins in paragraph E, below 
prescribing the a=oLnr to be paid to tihe Contractor it the event of the 
failure of the Contraztor and the Laboratory to agree upon the whole Z'=un. 
to be paid to the Contractor by reason of the te~r2ina.ion of work pursuant 
to this clause, shall be dee-1ed to lid, restrict, or othervise deterine 
or affcc. thr- anount or anounts which =-y be agreed upon to be po1id to the 
Contrac:tor pursuant to this paragraph D. 

E. In the event of the failure of the Contractor and the Laboratory to 
agree as provided in paragraph D.upon the whole anount to be paid to the 
Conzract-or by reason of the cer=±nazion of work pursuant to this clause, 
the Laboratory, but without duplicacIon of any a=ounts agreed upon 1.n accord
ance with Paragraph D, shall pay to the Contractor the following amounrs. 

1. For completed supplies accepzed by the Laboratory.(or sc2d or
 
ac..quired as provi&ed in paragraph 3.7., above) ar! no3 tnerezofore paid 
for, a sumi equivalent to the agrega:e price for such supplies 
coopuced in accordance with che price cor prices specified in the contract, 
a.prriatly djusted for any saving of freighc or other charges; 

2. In respect of the work terminated as per-ited by this clause, 
the total. (without duplication of any iten-s) of: 

(i) the cost of such work, including initiLal cosLs and prepar
atory expenses allocable thereto, exclusive of any costs attrlbutable to 
supplies paid or to be paid for under paragraph E.I., above; and
 

(ii) the cost of settling and paying clai-ms arising out of the 
termination of work under subcontracts or orders as provided in paragr3ph 
B,5., above, exclusive of the azounts paid or payable on account of supplies 
or M.aterials delivered or services furnished by the subcontractor prior to 
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the effective date of the Notice of Termination of work under this contract,
 
which amount shall be included in the cost on account of w.Pnich ent Is
 
made under 2.(i), above; and
 

(iii) 3 sum, As profit on 2.(i) above deterined by the Laboratory
 
pursuant to paragraph 1-8.303 of thu Federal Procurcment R:gc!ations ("1 CFR
 
1-8.303), in effect as of the d.ate of execution of this contrract, to be fair and
 
reasonable; Provided, however, t.h.ft if ±t appears that the Contractor would havu 
surcained a loss on the entire con: Jct had it been corp! ed, na profit shall be 
included or allowed under this paragraph E.2.(iii) and an appropriate adjustment 
shall be made reducing the amounc of the settlement to refl c: the indicated 
rate of loss; and 

3. The reasonable costs of settlement, includin; accoun:ing, legal, 
clerical, nd other expenses reasonably necessary for the prepara:'.on of 
settlement claims and supporting data with respect to the 7;erm-inacec .-cr:ion 
of the contract and for the termination and sect.lement of :ubconrac:s there
under, together u-ith reasonable storage, transportazion, a2d ocher costs 
incurred in connec.tion with the protection or dispo.sition af che property 
allocable to this coitrac.. 

The total Sum co be paid to the Contractor under paragrapo, F.1 and 2, above, 
shall not exceed tha total contract price as reduced by t- amount o. pa:.=ents 
other-ise made and as contract pr or not ter-minafurther reduced by the of.:"orK 
ted. Except for normal spoilage and except to the excenc that the Laboratory 
or the shall orhc.rise ex-pressly assumed he risk of loss, thereGovernment have -.
shall be excluded from the amounts payable to the Concractor under 1 and 2.(i), 
above, the fair value as determined by the Laboratory of p :zoperty which is 
destroyed, lost, stolen, or damaged so as to become und iiverabie to the Lab
oratory or to a purchaLser pursuant to paragraph B.7. 

F. The obligation of the Labcratory to make any pa,,:encs under this para
graph shall be subject to deductions with respect to (1) 11. unliquid ted 
a.dvancc or other payments on account theretofore made to he Concractor 
applicable to the terminazed portion of this ccrcracc, (2'; any claim which 
the Laboratory may have against the Contractor in connect.on with this con
tract, and (3, the agreed price for, or the proceeds of s ie of any =atcerials, 
supplier,, or other things retained by the Contractor or s,;ld, and not other
I-ise recovered by or credited to the Laboratory. 

C. If the ter-a!imaticn hereunder be partial, prior t.) the settlement of 
the terminated porzion of this contract, the Contractor .-.v file 'ith the 
Laboratory a vequest in wrirlng that an equitable adjus-:: ,nc be made in the 
price or prices specified in the contract for the work ir.connection ith 
the continued portion not ter.minated by the Notice of Ter..ination, and the 
appropriate equitable adjustment, shall be m-ade in such pr.'.ce or prices. 

H. The Laboratory .zy from time to time, under such terms and conditions 
as it may prescribe, make partial payments and payments cu account a-ainst 
costs incurred by the Contractor with respect to the terr.!naced porticn of 
the contract, whenever in the opinion of the Laboratory L'ie aggregate of 
such payments shall be within the amount to which the Contractor will be 
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ertitled hereunder. If the tocal of such paments is in excess of the amount 
finally agreed upon or dece:-mined to be due under this clause, such excess 
s )nll be payable by the Conract:or to the Laboratory upon d.-...a.d, together 
w..:a interest cc'iouted at the rate established by the Secretary of the Treasury 
pursuant. to Public: L w 92-41 (50 U.S.C. App. 1215 (b)(2)) for the period from 
the date such excess payment is received by the Contractor to the daze on which 
such e-cess is repaid; Provided, however, that no Interest shall be charged 
with raspect to any such excess payzent at-tributable to a rduct.icn in the 
Contractor's claim by reascn oI 7ecention or other &isposiz-f.cn of termnaz:cn 
invencor-/ until ten days after the daze of such retention or disposition, or 
such later daze as de ... the Laboratory by reason the circumstances.ined by c,; 

I. For" the purpose of Paragraphs C and D above, the a:nouncs of the pay
ments to be made by the Laboratory to the Contractor shall be deter-mined in 
confo?-=ity with the policies and principles set forth in Pa'-t 1-8 of the 
Federal "Pocurcmenc.?Kcgulacions (41 CF? 1-8), in effect at the date of this 
contract. Unless ozher-'aL~eo provided for in chis concract, or by applicable 
statute, .he Contractor, for a period of three years after final sec:-le.: 
under the contract, shall preser-ve and :-ake available . tv; Laboratory and the 
.overe:~u:t at all rcasonable ties ac the o-f.ce oi the Contractor but uithouc 
direc: charge to the Laborator- cr the Government, ail his books, records, 
docuto-ncs, and other ev:dence bearing on the costs and expenses of che Con
tractor under the contract and relatng to the work cer.-nzated hereunder or, 
to the extent approved by the Cove-nment, photographs, o-icrophotographs, or 
other authentic reproductions thereof. 

8. Default 

A. ITie Laboratory, may subject to the prov.sions of paragraph B, below, 
by --ritten Noti.ce of Default to the Contractor terminate the whole or an, 
part of this contract in any one of the following circumstances: 

http:isposiz-f.cn


1. If the Contractor fails to ma:e delivery of the supplies or to 

perform the services within the tine specified herein or azy extension there

of, or 

2. If the Contractor fail: to perform any of the ether provisions 

of this contract, or so fails to make progress as to end'z-zer -erfor-ace 

.of this contract in accordance with its terzs, and in eithtr of these two
 

circuostinces does not cure such failure within a period of ten .days (or 

such long':r period as the Laboratory :ay authorize in ying) after receipt 

of notice fro-m the Laboratory specifying such failure. 

not be liable for any excess c:osts if any 

failure to perfo- the contract arises out of causes bevozc the control and 

without the fault or negligence of the Contractor. $ach causes ray 

B. The Contractor sh_0..! 


':C.ude, 

but are not restricted to, acts of God or of the public em:nmy, acts of the 

Laboratory, or of the Cover.-.ent, fires, floods, epidemics, quarantize re

strictions,strilkes, freight enbargoes, unusua ly severe we.ther, and de
faults of suppliers or specifically approved subcontrac:ors due tn any of 
such causes u.-less the Laboratory shall de-er-ine that the supplies or 
i;ervices to be furni.shed by the subcontractor were obtaina'ble from other 
sources in Lufficient time to per=it the Contractor to nee' the re-cuired 
delivery schedule. In the event of a delay in the perfo=-_n.e of work with
out fault or neg2igence of the Contractor, the Laboratory -ill, by wri:tten 
norice to the Contractor, extend che tine for perfor-r_.nce 'by such period of 
time an the Laiboratory deterines to be co=ensurate with the period of such 

delay. 

C. In the event the Laboratory terminates this cont-ract in whole or in 
part as providad 1n paragraph A, the Laboratory =ay procure, upon such ter--S 
and in such mannrer as the Laborarcry may deem appropriate, supplies or ser
vices sinilar to those so tcrm:niated, and the Contractor shall be liable to 
th. Labora"oy for any P_ cnss costs for such similar supplies or set--ices; 

Provided, tnt the Contractor shall continue the perfo.-nce of t.Lis contract 
to the e~xzcn not te:ormLinated under the provisions of this clause. 

1). If this contract is terminated as provided in car-.r-aDh A., the 
Laboratory. In addition to any other rights provided in. his clause, -_av 

reruire the Contractor to transfer title and deliver to thce Laboratory or 
its desi;.nee, in the .znner zand to the extent directed by it (1) any com
pleted supplies z=nd (2) such partially coapleted suvilicis and materials, parts, 
-tools, dies, 319s, fi:xtures, pians, drawings, informacion and contract rights
 
(hereinafter called "zuiufac-urizg .aterials") as the Con:-ractor has specd
fically producec. or specifically acquired for the perfor=-uce of such part
 
of thin contract vs has been terminated; and the Contract:,r shall, upon 
direction of the Laboratory, protect and preser-ie propert-7 in possesion of 
the Contractor in -:hich the Labcr=.tor-y has an interest. -,'he Laborat)ry shall 
pay to the Contractor-the contract price for completed sur plies delivered to 
and accepted by the Laborato-y, and the anount agreed upon by the Laboratory 
and the Contractor for =anufactur.g materials delivered :o and accepted 
by the Laboratory and for the protection and preset-vac.iom of property.
 

The Labora.ory may withhold fr-c= azounts other'-Ise due the Contractor for 
such completed supplies or manufacturing -materials such sun as the Labora
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-~.~'4provided by la ~runder this contract .~ ~4 

;, 9. Inspe~tion ',-

All1 supplies (,.ihic1h temr thiho s- &1njd, ~ihu -' 

~"~imitation raw maeils coMp Onencs~ i ,.ad_ 1t ebiS 
ducts) shall be subject to. inspeccicn andes by te a rcr/ t't.e 

extent 4pirticable' at al times and places.4including' th' PCr*o 'E;aEa
ture, and inan evenc4 prio tofnlcetne, 
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t,0,be~4~.45 

corrected 4shall be rem~ovdor Corrected n plcaas reqesce~dy-h '~.4I.Jr4o4 ,l 
Uto 
bv and~t th'oeense -of,the' Contraccor id 2g'a11 expense~~'It- ~ 
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reuction, inf prc4 hc is underblT cji. 4-42 

C Ifan ispcto or' test .is made b y thea aoprmie 
~'4~o:'the' Contr th'4 Vi oCn~atrhu :additional
 

char-e, shall prvide al11'rea.sonable" 7f acilitias and~aSS'_S4ne fo':e safe-~4,'4
 
- ty~andfd conveni.ence 'of the _aborac'ory W4s, isp thpi~e46"h'~t acel6.7
4 4 

'utes theo ,I,'--the~ col' in~or~ io or test'-4~-" isT~mad. c 
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D. Failure of the Laboratory, during the progress of the work, to dis
cover or reject supplies or work not in accordance with this contract (in-
cluding speciflcaticns, bills of materials, drawings and plans) shall not be 
deemed an accetance thereof or a waiver of the defects therein. Except as 
oche vise provided in this contract, acceptance shall be conclusive except 
as regards latent defec.s;, frau:d, or such gross mistakes as amount to fraud. 

E. 	 The Contractor shall provide and maintain an inspection system accep
table to the 1-aboracor- to perforn the inspec:ons and provide the controls 
prescribed by che specifications covering the spplies hereunder. Records of 
all inspection work by Che Contractor-shall be kept completr: and available to 
the Laboratory during thE performance of this contract and .or such or-.er 
period as may be specified elehere in this con.tract. 

F. The L.3horatory reserves the right cc charge to the Contractor any: 
adit:onal cos': of Laboratory inspections and test when supplies are not 
ready at the time such inspection and test is requested by zhe Contractor or 
when reinspection or retest is necessitated by prior rejection, 

10. V!arrnr.v or Skin ies 

A. 	 Notwithstanding inspection and acc"°tance by the Laboratory of supplies 
furnished under this contract or any provision of this contract concerning the 
conclusiveness thereof, the contract.or warrants that at the time of delivery: 

1. 	all supplies furnished under this contract urill be new, free from 
defects in =aterial or workmanship and will confor. .rich the speci
fications and all other recquiremencs of this ccutract; and 
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2. 	the preservation, packaging, packing, and marking, and the prepa

ration for, and method of, shipment of such suzp-ies will conform.

with the requirements of this contract.
 

B. The Laboratory shall give written notice to the Contractor of any 

brcach of the warrncics in paragraph A of this clause within eightcevn months 

after delivery uf the nonconforning supplies or twelve month.s; after initial 

use, vhi:hevr is ear.tier. 

C. 	Within a reasonable time after such notice, the Laboratory may either: 

1. 	by rritten notice require the prompt correcvior7 or replacement of
 

any supplies or parts thereof (inclucding p:e sa--ration, packaging, 
packing, and "-arklng) that do not conform w'ih :he requirements 
of this contract wihi:1 the meaning of paragr ,.,h A of this clause; 

or 

2. 	 retain such supplies, whereupon the contract price thereof shall 
be reduced by an amount equitable under the circ'r--;scances. 

D. When return, correction, or replacement is required, cransportation 

charges and responsibility for such supplies while in transic shall be borne 

by the ContrCctor. However, the Contractor's liability for such cranspor.:atlcn 

charges shall not exceed an amount equal to the cost of transporzacicn by Lhe 

usuaJ. comr::rcial method of shipment bet-'een the place of de.ivery s cified in 

this contract a.d the Contractor's plant; and return. 

E. The Laboratory ray, by contract or otheraise, corr:cc or replace the 

nonconforming supplies wi.h similar supplies and charge to the Contractor the 

cost occasioned to the Laboratory thereby if th' Contractor (1) fails to make 
supplies within the time es.ablishedredelivery of the corrected or rcp2.aced 

for their return, or (2) fails either to accept return of the nonccnforming 

supplies or fails to make progress .t:-et their return to cc.vrect or replace 

them so as to endanger perfor nce of he delivery schedule., and in either 

of these two circumstances does noc cure such failure withi'%a period of ten 

(10) days (or such longer period as the Laboratory may autborize in writing) 

after reccipt of nocice from specifying such failure. In ".lieu of such corrct-ion 

or replacenent: the aIboratory may require an equitable zdjustment or the 

conrract price. In addition, if the Contractor fails to f'nizh timely
 

Jisposition inst-ruc=tons, the Laboratory may dispose of th:. nonconfor-ming 
supplies for the Coatractor's account in a reasonable mannc:r. The Liboraco.-f 
is EltiL!ed to reimbursament irom the Contractor or from tile proceeds of such 

disposal for the reasonable c.oe'nses of the care. and dispo-izion of c*e non
conforming supplies, as well s for excess costs incurred er to be incurred. 

F. Any supplies or parts thereof correctad or furnished in replacement 
pursuant to this clause shall also be subject to all the provisions of this 
clause to the sane extent as supplies initially delivered. The warranty 
with respect to such supplies or parts the-reof shall be ecual in duration to 
that set forth in A above and shall run from the daze of dclivery of such 
corrected or replaced supplies.
 

G. The word "supplies" as used herein means the end item furnished by the 

Contractor and related services required under the contract. The word does not 
include technical data. 
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H. The rights and remedies of the Laboratory provided in this clause
 

are In nihditrnk' to and do nor ]imit any right.s afforded to the Laboratory by 

.,ny otl r 'l ini! or elit cmtitrac-t or by law. 

11. Resronsibil__y for Suuolics
 

A. Title to all supplies furnished under this contract is for the bene

fit of the Gover, ient and shall pass directly from the Contrnctor to the Gov
ernmen t. 

B. The Contractor shall be responsible for the supplies covered by this 

contract until they are delivered at the designated deliver" point regardless 
of the point of inspection. After delivery to the Laboratory at the designated 
point and prior to acceptance or notice of rejection by the L3boratary, the
 

Laboratory shall be respon-ible for the loss or destruc7tion of or damage to the
 
supplies only if .such loss, destruction, or da:-a~e results from che negligence 
of officers, agents, or employees of the Laboratory acting v'ichin the scope of
 

their e.'p].orment. The Contractor shall bear all risks as to rejected supplies
 

afLer rIotice of rejection. 

12. Buv A.neric n Act
 

A. In acquiring end products, the Buy American Act (41 U.S. Code 10 a-d) 

provides that the Government give preference to domestic source end products. 
For the purpose of this clause: 

1. "Components" -xeans those articles, :aaterials, and supplies which 
are directly incorporated in the end products; 

2. "End Products" means those articles, materials, and supplies, 
which are to be acquired under this contract for public use; and
 

3. A "domestic source end product" means (i) an unmianufactured end 
product v.hich has been mined or produced in the United States, and (ii) an end 
product :- nufacturd in the United States if the cos.t of tha components thereof 
which arc trined, produced, or manufactured in the United Sczres exceeds fifty 
percent (50Z) of the costs of all Its ccmponents. For the purpose of this 
paragraph A.3. (ii) components of foreign origin of the sam-=': type or kind as 
products referred to in paragraph B.2 or 1.3 of this clause shall be treated 
as componencs aiined, produced, or manufactured in the United States. 

B. The Contractor agrees that there will be delivered under this contract
 
only domestic source end products, except end products:
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vhi~ch ac for use oU~s de the Unite 5tts". 

2....ei h :he ve....an mes are not min ed ucedoor anUdet , prod.
rfcin 7Lituin t United ae& ' su ev.i.ab:end reasoez:b,. co 

__z- ndo aifctr ul"
 
As toic the Depa:ent deter 
 N

3. r~~ines C11-e' doc.,3 tic trefore.ce 
be ncoo , t vith 6 '3+ c int ast 4csA13 t cs SI s o e 

4. As to- which the Dep :rtment deter-:ines the co,." to t+ + + m - ' N-- ' -" 

Laoratory-'Aurm.:shed or-'Cont: ac":or A i Prccuird;er; 

A.Should. this .c c acproid efor the C' 
<Wfurmisbed property in the,~ performnc e of, th coantracc, delivery or such pro 

p,~Wetty i tens shall be m"ade ac', he ieo t-mes, secifie&4 n the contrat. : I 
the. ey en t that'such Laoao furihd proper 4iisnot delivere tbeo 

iactor -by- such o .o sszie',or t Is, r.he'.aboraory",shal.. if -: ues..edby hetheeCon-ICon-

tractor, der--.ine' iandlyha-been cca's..oned ,th i
 
and, -'i! so, shall razt a-esoal extensionrof che tine for, co~p~ctiou of.
:deJ sope ±kshf++p~+++thayh +
perfor-mance. The'L.2boratory shall noc bd:4iable to-

L~ 

Cotaco .rda..gesL~N 
or .loss of, pro'. y resn of any d , a a ver fsa4.d 'Labortr-u~ 
nis1hed property, except ch't in, the case of,'*jh ,delay,f,.upn ~tten -.equesz i 
of the Contractor, an equ table 'adjus tmens bsmae tA 

a.,cbeduld. of this contract, or:-price, or,both anid ,',in 6cher cont Ftcuil pro
visions affected thereby; in accordaace 'w~ith the .'1cedr' rv1c fo -In
 

S,,*ke :cla~sU ti~led "h~gs"4 A- ~ N N4~N~NN~ 

B.- Shcrud this 6oncrac require the iContrantor to acq-.ireN or mnuracture
 
Nfor,the Lboratory's ac'coun~t cet~nproperty 1calledo
comnecciou with, ts iorunder this-icona shall 

be instiled by the.Contractor, in its-.facility, asd recc,&-' by- the~ Laboraory4~N 
"N'j
'...oa .. by the L oraory in in 

-di~ 
ofa o r 

~i 

TheA Concra~c or shall'~udrvinsc b~cofftzac'.inser: proyisins in,,all une '.-


S p is fuenished t 'e ,subC.oQCrraCtorsth will be ade. a+pli
 

Cabl to te Lab0rat0ry-'or''te Go veTiment and the5bo";vzr subs[ja

the saerights and obligatos'n'ep: to such.Prope-ty asirespec N'are ~.pl±~-are 4 

I +'j N N ..' ''S+rN .N' 4 '' I .....+ I,+A+A AN+ +'
icorporton eetabortoiy or therG -an poethe Cotaco 

, 
ths G-v-m~oen bny 

. ile tators a l aoa y-u ora' Coeatr cc,propertyyIN tT. " t a ad 
''' so''o N nd q''dcN ecome a'b~L.-"+ sucn'p,"oper~y~or 


0 SohalJ4 ei in thw Gove ret -is prop her ro sfhalCwr.,ac
 
n:, no + ta. yd u st.... pac -c' 

±ncor oratnory-fabnDA Vi t ional cossthereo.Cn ueoe+o b-shal eue:; suho mi CO---~h acquproed ry op:tytie 

and,, rp 1 le prosinys f Lperopert, by'nagemnoN'fReafixtiotxi 4" cc R];

t, e:i r a Co0ry a n ++:t 

RIni-e 
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N~ N 

'ea.rpo cec c and preset-,e such Laboracor-.urnished C' ~n~rutos cause-
Pr ip-cysuoee1of~ e Concraczor~pe by Vi~rcdne'wtci~l 

s h0uld 3anyc1.;(acemenc of,'anysUch propercy, ' ec rme neccssary during che,. te'" 
ths cr"c~tbecause~of reasonabl oe'.~d -bMa6by_1"ar41-hes-msa1 

cocab attedieto of and for Che account of~the Laboracory'nd Iec'. 
vreco shall est in the Coverni7nc nd4 any del.ay cccasicnEd 'heby shal h__ 

cosdao aaecsbl dander thi contract 

F.Unless-6chcrwi!se~provided, inC 
,~risk of, .'dshall b- e'sosb f r, any s',"o-, .,e truct'.on,o d Z6ge to 7 

Laoaay.-f urnih rContraco.a~i~~ prpert~ I.n Js possession, except 
for reasonable wearl anftd 'cear, and 'except to-,the','%t'Vt sc p'P'ryi C 

F . .J thicontract,: the ,Contractorasueth 

'Vi the~perforaca. e :o'
=k~led errnn~o 16n this conrc'.! 

C The Labora tory shall ac~all imsheacsst h r- se %her
in axy Laboratory-fU nished or Contractor acquired propenyis oae 

Supon coMpI e ion of, his-concract, the Coa: ractor ,-hall' su b~iz h 
fou.accep~.able :to-,'he Laboratory, i.nven tory :schedules, covring all i±tell 0f 4ZA 

3 

p not ccsVY'Iaboaoyt-ase~ V 3V or ontrae'tor:aqieacu'eproperty 3"Vert 

S' in1 the a~rfor~ c e 'of trhis coutrac t inclu ,dinS any rosu ii s c ap) o0 lo4Y;'c'erecofore deliver d. to 'the, Labortr, ad sh'all hold tiah &e ~ 
orrec pero riqfSixCY days, unlQ s&;be pP :eicd oLI34~
 

:Vtine. is''rendled bv i Uual-agreement., 't, th exiictiod:,of suchN'peri.od or
theLaboracor~' derie'utpon the'v s r er orden 'VC =- I' 
~for shipmen'ci ,adsal'tr or deliver "said prope:7y'ro -he Lzb otry. onl~4,.',3 

V:,-ars9 or tcrucks ac the Contraccor_,sl'pial~anet r-le expense C'V'Lhe Lbo:7ato., 
or M'ae'such, 1other, dis'po of said:'propercyj;as may3 be e-'ced by 4the Lab-~4 

; Te nt azy shall1 be credited, to' th 

IVN 
1 the' Concractbri shalji~s 

roleeis~Vo uch :isposal 

contract .rie or: shall bel paid 'over as' the Laboraszory,=y direcZ.24VV
 

14. ?ermit"' 
 el 

as oc'4-ws dietdVb.'Vxcp th' Labrat'Vy Ccvat:sz VtheIV rcr 
all necpa3VV


V33VV'V3 ts lic lawsVV~or bVle It 

-theedVy h ntse i anyLaboratorynrteGvenetwr Cne Lcto''sla4.j 3V~4V 

" n2anesary pein.s or icess w'~~~ dpib~~a..,Ve.'Vbll, alld,~ e h 
,V~tons >nVd oitd 1'e n'7; the Iaa0a drdiance of 1~te. Sac 'adch2' i V 

in sonpohle fcal subdi in appicbl unlessthis coit'-t t s mperunr
.atiory andre ev~V',~V

the rul ,heglo ant orer of'3, t'he of'VVVVLaor (4a1sV~V~3d4 

Permit. or a~ene cont be4_I~r= thee..r -_1 oii ace' netehe Locatr,:re:aboll r~yS: J 
*7 Govci Am will 'ie _=LneCoa'o ns oany ,dar0ayesor a'V 

forA to obonal- 'sax; or"i~ssiePaIosen r- bne~rcaue 

wi ak esue 

~ 'V' 'V t'VI ~:j I 
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vithout regard
treated durc - -	 act~ion shalle=UloyPees are or -acio.al ori--., Such 

to their race, color, r O o 

liiced to, the folloQin;: oupgradinZ, de

employed, and that relgion, 	 se-x 

include, but not be 
' -

Motion or t n.1ser; rac:uitea=t 	or a.rui:=a.. adver:s nZ; *.ayi or ter=

or-=s of co=pafnsation; a 5aci" forination; rates o: pay or other 
tra"ning, in! 6d ., apprenicship. The Contrac tor ar-ezs ro oost.in con

spicuOus places, available to cployees and applicanLns for emplo>nment, 

notices tO be --rov- ed by t'ne Laborntory setting forth the orovisicns of 

th'.. Lqual Op'portunity Ciajine. 

in all solicitat!ons or advert.sezents 	 for e=-B. The Coutractor .ll, 
ployei p1'cad by or on behalf of the Contractor, state :-.;.: all qualfed 

C.;,=ants VJ2. re, vc coideation for e=poyzen: w!.th-u regard to race, 
coorr.g.o~,se~Or naoa rj34n.
 

to aach labor u.ion or r.e:presena-ive ofC. '11e Contractor will sencd 
or other courracz-vorkers vith which he has a collective bargaining agreee"ntc 

or urders an~ , a nocice, to be provided by the Laboraco.:y, advising Che 

said labor union or vorkers' represun :aLive of the Contractor's cor it-ents 
the notice inunder this "..ual Opportunity clause, and shall post" copit o 


cc3SpicuJou- places a/vaila>le to en:ployees and applicancs !0:7 e--.oy -nt.
 

'
 s of ...1). "neCIntr.ctor vil conply ith all Provisi ecutve OrdEr 

31246 Cf Sc.-zbe:" 24, 2.965 as an ziced by Sxecutii!e Order 11o. 112.75 of Oct

obe. • 13, 1.67, and ofche rules, reT-Iations, and releazc orders of the 

Secretary Cf Iabr.. 

E. Tn. Contr'tlor will fnish 	 all inmfo-tion and rep:orts requi.re±d by 
OrderF:ecutVe O;:der 11246of Septcnber 24, 1965, as amended by Lxecutive 

2;o. 11375 of Cto)ber 13, 1967, and by the rules, reSul-,ii;ns, and orders of 

the Secretafy of Labor, or pur:;uant the rt.o and _i .- _.t access to his 

ncs, accounts by the U. S. Depar'neT: o -::orgy and the Secbooks, reco -d. 
-
 scertai: 


iuch rules, i'e'-Tlations,orders.
 
rerEy of ibor for purpose3 of 	 lnvestigatic to = "-,cnpliance 

and 

F. 	 In the event of the Contractor's noncoraplance Vith the Equal Oppor
of the said ries, re-lulations, ortunity clause of this contract or With 	a-ny 

orders, Lafis contrac't ray be cancelled, ter.:,inated, or s%.,?ended, i, vhnole or 

in ; r::, au: the.Contraccor =ay be declared .tneligibln f : further Governzent 

cx Llc.';acncrdance procedures authorizedin .- ith -;I L utive Order 11246 

of Se 2.4, 1965, and such other sanctions as r.ay b0 J.sosed and renedies 

invoked as:;prvi in Executive Order 11246 as r_-enceA *.,"-xecutve Order \ ' . 

11375 of oc- br 2.3, 1967 or by rule, regulat.on, cr ordL: of the Secrecar-: 

of Labor, or a:s orhe-ise provided by.law. 

G. 	 The Contractor vw.!l include the ?rovisf.ons Of pa" a A tilrough C 
unless exenmpt.d -'o r,. s regulationsin every nubco:ttrazt or .ur.ase order 


or orders 0f the S creta of Labor issued pursuant to S:tion 204 of Exec

ut.ve Orr 11246 of ee 24, 1965, as a-ended by :.'outive Crder !io.
 
11375 of October 13, 1967, so that such provisions wi.ll: biding upon e-ach
 

subcontractor o . The Contractor w4i1. take such .':t.ion v h respect
vendr.. 

to any subconcract or purchase order as the Deparc=ent -_.nay direzt as a means
 

feno..cing such provisions, including sanccions for nonccmpliance; pro

vided, hcwaever, thaz in the eve-nt the Contractor becones involved in, or is 

threaczcn.d vit-h, 1.tigntion w-ith a subcontractor or vendor as a result of 

-1 3..
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such diraction by the De-ar:=-eac, the Conz-actor =ay rec.,s: :he Uni:ed
 
Statea to enier i=zo s&!h "iriga.ion to protect. the ""L.o. 
 U 
States.
 

16. Con ract" W"ork Ecurs ad Saf2 S...a .cs Act - Gv -"ze Co- naz;t'on 

This cot-rac-
 ro n,. e n . that '.t is of a characCer sp.ciffied in the Contract Work }!ours ond Safety Scandards Act (40 U.S.C. 327.-',33), is subjectthe following provisions and to all other applicable pro:.and ex 
to 

ptinsof such Act ihe rOulaL~on of the Secre-a:-y o1 Labo: thereuinder, 

A. Ovo.rt:.R. cu'.l_..: 1o ( ntractor or subcoat-'ictor couta. for any par• U.: "-eay " nich require or i-.volve the e=ploy--en:of •Iaborer., "cha".c, a nciz:n, trainees, guard:s sha"-.d require or pe :,i a-y in, haic,,apprentice, atai",at chan or stuin any vor";.ek !-n ich e is 6_Mploye" on such work to .. excess of< in S
hours in any inc!r diay or in excess of 40 hours in ': work -'eak on workJLvbJcct to the provis ...S o the C., ract york'HCurs and ,a.fety Sandars

Act unless L:uc laborer,a mcchanic, a, rEnce, trainet, tchan, or gur
rec, i'¢ao CoCL nsau:ou at a rare nor loss .tha;i one and ont- haf r*-9 'i.
basic rate of pay for all such hours: vorked in excess of , hours Ia an'y Calc-.ior dc'y or In ,.:-cess of 40 hours in cuch work weck, V.'hever i,; tha grea'.er•uh.er o ff,,.'i.e2hours,. 

V
Y o. -r":... for un-a'id '-'apes: l::-e. in the.:naves.
event of any vm.a~on of th, provisions of paragraph A.t he Contrac-or
and anyw ubcoir.ator retsponsible therefor shall be liabLrq to any affeczed
employee foir h3 unpaid w In Lddi"ion, such contrat:.or and subccntract.
or shall: be liab~l co the United Sta.es for liquidaced d: es. Such liquidated dam.ages shall he ccrmnputr.cd ,ith respect to each id-'ual laborer, nechanic, appreutice, tratnev., c. im-n, or gu-ard employed I:z violation of he
provisions of paragraph A. in rhe su,
such 

of $10 for each c.Pndar day on ".hich
ez=pioV.e w;ns required or pe.iitued to be e=zloyed or 
such "-ork in exccessof 8 hours or in excess of h~s standard work week of 40 w'rs.hout pa,-enz
of the over-ie wages requiead by paragraph A. 

C. WV_1_ho4!(!,!L .':r unoaid 'aznos pw2 lieuida dav . The La.boratorymay w.thhold fra rhe Co.rracror, frcm any =onies Dav;ablL :n account, of workDerfor-=ed by thce. Contractor or subcontractor, such s-.s z- ray ad-nini trarivtly be detc. ed to be necPissar-, to satisfy any l.L.ies of such Ccn-Utactor or e.ubcoartracror foi: tapaid wages and liquidazed n.=ages as provided
i Che provisicns oF para-a.h :. 

D. Subcoutrac..S. Th, Cor, cr Kha.l insert pazag2:::: s A through D of

this clause in all subcontacts. and shall rcquire .. 'hi Cusn, a

gubconc.'acts 
 of any -'-,

17. Secut'iv an( .
 

In the event and t: Lhc mtcenc that classified .,.. access toor
security areas =nay bec,:nn involved in the perfor=-ance of this Contract the
following provisions shall apply: 

A. Contracs.or's duty to 
safect~rarestricted data, -'.-_'erv 
reStr~iCed
dataaud rclass 
 ed ifor--on,
in the perfom-nce of the work urder
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the, Con' ac o~.hall, acnor.a.nce 'ech 	.9 conc:act, -. in with Departne."
specurit eultion:~ ~ ~ i~b s~~ 'o:sf"uaa 
~ Restricted ~4ta~F erly 2-1as -cted-"-Da ta,d'eca 	 ed~~e n

_,O 'eccing agi aoa..epongls n h he classified~ docu
ments quipnc as:
eaeras t processes," ecc., e1ll's ch orhe ml1ri
of, high intrinsic or lstraL~gic value as =Lay be, in: the' Contractor,'s possession~ ncolmiection with pe rrmnce 6f,work-under, this~c ta'. 	 o~p~asoher'
 
wise, (xpressly' provided in this co~cthe'Contraco'r s,~ up1~ c pie

<t±on or, ter=ination of~ this. contract,' t _.ansm C t t'he',Llahoraory. anyc lassi
 
fied ,matter in its possession, or that isunder te Coataccorls, coacrol on
 

Ii 	 cnnection With the~performzance of this conract.-1f' riteition .y the, Ccn.
 
tractor of any classified matter 'is require-d anfter the compledtion: or, ,e-.y

nation of the cont-act and such reetion i~ oprve -D C,,
 A'eContractor will cor-piete a certificate of posess'on to be'.f'-ni h e~t ci,.Adt
Laboratcz-y specifying the classified matter:,to be''tie'.(h 	 ftion shallf identify the ite=.s a'n4,type.................................or' ca 

conditions governiag the retention o!,theMa tter.- au d th'period ofretaacion~ 
if kmow.) If retention is apuved :by 1the Departenc, the, sec..r y Pro~v 
SiOtns Of the contz3':t wil continue to be appl--cable to: 'the ma tter retaiInod. 

. 

B. Rec:ulations, The Contracto r agree;q to conform tco all s acurlty rg~~
lacioas anod requi.-em'ncs of the Departnent".'.m
 

C., Definition of Restricted.Daca and Former3.v Restr~crced Data. '' 

K1.Thetern'Rcricted, Daca", as used inthis rsect±n ensaItr data concerning dsg aufcre oruizaoniatomic: fi ueapoms; 
T 

(ii) the 'production of special nuclear Matcrial; or (i-i) th use of special

nuclear maceria1 in the pro6 ,uction of enertly, 'but shall ,L'oc, Lciudo. data de

clasifedor reoe from theRestricted iData ca tegory pursuz Lto SectionK
 
142 of the AtomiLc Eneray Act of 1954.
 

2. Thee=r "Fo~erly Restricted"_LData, as used, in, this clause, means~ ~ Iall data removed from the Restricted. Data 	 ony~n'~42d ..us~t 

Datauna,. ategry b' Ethe 	Atomic Energy Act of 1954, as amnd d. I 

~D. Securitv Clearanca of Persnnel. The Contractor shail n'ot -permit any
ind'v-'dual to have access Uo Restricted Data, For-_erly R. titd; rza or

Othr cas954 e info~ration, exceptc in accordance wih!h tmc neg

'Act of 15,as 'amended, an~d the Deparzment',s u la tioru~ o. reqie ns

applicable to the particular~ type ~or c egory 6f classi.-- diomto to
 
.hich access is requlire-i. 


".-.',.II 

im~~~t-	 io~ 1,Ld4
-zbi c

E .imn1lt is ud a rst od thatdslurofR,,r
D.a 	 a omel es -'ctdData I ooher- class i4ied .inf'-rmacion relating ~to~


Y~tho work or- services ordered hrudrto any persor- not encitl ed to rtecejive
it,: o,-rfailur'e -t'osareguard an RetitdDt, oreI~sritllaa
 
any other cla ssifxei &mat ter: ~hthz c come -to 1the ContracEt)- or any pe'rson
 

5~ z~aySubjectuner hcnrco'the Contractor,cnl hi nagencs, ciempo- s rsbonrcostne6 tiwihvr 

crmia liability under the laws, of the'rUnrtad Sca es. Se th to~'

E.ner&y.,Act_ of 1 4 as zmrdd 42 IS 	 heSC.Ato1ics79' :v.Sc
79;adExacutive 1165.SC8esi&=ended.)
2011r 


~ 
k ~-A 
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________ 

Suc n - t 
,i pn 

r ircy cr Eep a s o t 4e. s e au hnit_- by! the Lzbora~ory, --he Concra :or s' all~ sar Pov±3 40sS i r
4,the fo reo zaS nial 5ub Cc Lt , Tucasne-2SU 

Casiia-o.in Che ,perfor-_n~e ofE the W~Ork~u de :his~contrac

7~the cra co,,,hl as-gs clsi iaintoaldConal dou 
 :s =taer~aI a.nd 

equpmint rrignat'ed, gaert he Concactc n acorz-aice&wih cIa ss
 

generation, o __id
clascsr4 ocd' ±ssue4ma erialeryr'eq
nvbp~nga , hallinclud air'r 

th -'6 feer 'tha he~ pe-r-ncaucoc :o-pr 

all -Such, 8 "eziacerial 'am ecza 4 ,guidawe- furised' tot such su2bconcraccor~ or upl .erby'a eYont-aco-.~ :
 

~Imn conzeczi on, wrich the rm n.e c okund:e e r s .o act lreA0 Conrat
 
+or agrees not,,to ezploy, anyperson unie gin-sentenc of pse e-xep
 
as provid'e4 by ulcLw~89-17,
'-Pub~ 

aaIExecut~ve:0 der 11755, December. 29, 1 9-,.3p 
82 ( ) ( ) 

c. 6',Sep em b6r 10O 96515 (8 U.S . 0Z(~ -) 

j 

lhe.,Co c-actor-,sha11 f:r~s 
 a list of proj4ec t pcrsonnelA Lo the ILabo~<%approval' 'and the'1 Contractor agres to",assi.g sUchem 
y f~ 

oys oresnst h
 
perfrac o eotide 
 this contac an~h1 not reaSS.ign2.0rre2ov,ano them "without the~?consent of: the I bora tory. 'hencver,.#for Pany 1reason,
 
one. oroe f the aforerientionees'suaalal'o 
 assigramentc for
worlk inder the contracc- the 'Coa1tractor shnl .se
tast -ef~ort to-,repl'ac~uch P-poyee wit 
 an emp oy e of sbtn~ lG eu ,:btt anard qualiifica;ionatid the La r ro shzl hav tei rig'ht ropo v,2 Lhsbttue 

,' 

~r 2O0 Disabled -Veterans- aud h V4__aa 

ore h isyen gest z ~af~ai' c-cnt-o~i~y.et 8pOlifie8 -pTe.ota~recue p oy aei~ 1 dsa3e ra disable
 
Wtion, to employ, Ladvanc e in emlyet an 
 ise4 t ea t
 

-aecrnsm:ad veterans ,of the -~tam a W--hcu discr 
Inaation based uo~h.rd±abil ty or veterans.scatbs..im al.',Ie:mJoy~n ?: ie sc s e
1r0 n * ?S -on -or, trans z 4t i r, ,Lr 2ec uia. et= -adv~:.-7f Zor termznUqon,- ratespof pa i ocherYI of ~CCMPenSZCIOI?'ads l 'Lon for train' ig" 'including~e~csh. 

nd i e ap renti eship 

BI. he. ConcractorpagrP thtal utbe igO, h 
~~-~6ntract'~~~~ ~ o ~ e ~ t b l n r,~scontract and
~rhose:.which occur dUrartharperfo =z mc of this, cotcrac tnuUrho0s enot Zeneraced by this~ conrc am,' cld'i'those 
 _curi~~etb~ibme-nt of.th ~otat-otherl 

bo~d~u& 
chan 

dhe 
the -One-vhereia-the contract is~b'eIta g-,pe:,in~in
dpafend an 'ly~0~rte aff2aes
 

shl
el±t~a ~apPrOP~riat XOcal'ofice -of
heei the-Sc v mlyen"evcsjr~m the opT~n~ocr.Te~ncacor furO:: agree~st 
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provide such reports to such local office regarding ezplc:, e.. ope'.nings and 
hires as =ay be required. State and local governzen: agencies holdi- Feder
al contracts of $110,00C or more shall also lisL all their suitable openings 
vith the approprface office of the State e-plo->'ent sez-vice, but are not re
quired to provide those reports Ge: forth in parag;raphs D and. 

C. Listing of enploymenc openings with the employ-L:. serv¢ice system 
pursuant to this clause shall be nade at le-sc concurreaztly with the use cf 
any ocher recrztment Lource or effort and shall involve the norral. obliga
tions which at:ach. to the pla-:ing of a bcna fide job order, including the 
acceptance of referrals of veterans and nonvet:erans. ;-e lising of enploy

nt openi..s does not require the h:-r-n of any particular job aplizanyt. or 
particular o- Job hrein i.fro= any group applicants and nochim; io need 

relieve the Conractor :r-C any requirz-ents :n Executve Orders and relations regarding 2ondscr-.n:-1oatn i enployaenc. 

D. The re;poito, required by ParagraphB.of this clause shall include, 
but not be limited to, periodic reports which shall be filed at least 
quarterly with the appropriate local office, or vhere the Contractor has 
:. rc r.h.m one hiring location L-n a State, with the central office of that 
State ._ploynent ser-ice. Such reports shall Indica:e fcr each hiring loca
tion (1) the nu=her of individuals hired during the repo:tin pe.od, (2) 
the n,-ber .: zondisabled veterans of the V-etnnz era hir:ed, (3) the nu=z--er 
of di.q'ibled ve:eraic of the Vietz era hired, and ('4) te total nunber of 
disahied veterans hired. The repor:s should iuclude covered veterans hired 
for on-the-Job training under 38 U.S.C. 1787. T'he Contractor shall subi=
 
a report,ithL, 30 days after the end of each .reporting perod wherein any
 
perfor':-ance i n.ade on the cnntract identifyl-ng data for each hiring loca
tion. The Contractor shall maintain at each hiring location copies of the
 
reports subaittcd v-ntil the piration of one year after final payment un
der the contract, during which tine thn:e reports and re.lated doc-unentation
 
shall be -nde avalab le, up:on request, for exafination '-y
y authorized 
representatives of the Laboratory or of the Secretary of Labor. 
 Doc"uzena
tion vould inclu c personnel records respecting Job opeLn gs, rCcruitent,

and placenent..
 

E. Whenever tl e Contractor becomes contractually b.ound to the listing 
provisic-ns of this clause, it shall advise the enp c:nc set-vice systen in
 
each Sta,-te where. it has escablislha.nts of the nane and location of each

hz.in-n location in the Sta:e, As long as the Contracto:: .s contractually
 

bound to these provisions and has so advised the State :yscei, there is no 
need to advise the State sysze-m of subsequent contract.2. Th-e Contrac:or 
:=y advise the State sys-wn -hen it i.s no longer bound ;y this contract 
cause.
 

F. This clause does nor apply to the listing of t. :'Jloy-nent openings
vhich occur and are filled outside the 50 States, the :2;ct of Colu...b."a, 
Puerto Rico, Cuam and the Virgin Islands. 

C. The provisicns of Paragraphs 3, C, D and E of "thisclause 
 do.not 
apply to openings "which the Contractor proposes to fi.l fro I ihn his o -a 
organization or to fill pursuant to a custonary and r.ditionaL.employer
ulion hiring arrangement. This exclusion does not apply to a particular
 
opening once r.n ezployer decides to consider applicants outside of his o
 
orga:zation or employer-union arrangement for that opening.
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H. As used in this clause:
 

1. "All suitzble e=ploven:t openiags" includes, ".ut is not lii:ed 
to, openings vhich occur in the fo owing Job categories: production and non
production; plant and office; laborers and nechanicz; supc.-:isor7 a-d non
supervisory; technical; and executive, adInhistracive a~d prcfessional ooenings 
that are cocpensated on a salary basis of less than $25,000 per year. This 
terz, includeLs full-tine e_=ploymnt, tc-porary ezploynen: of ::ore than 3 days
 
%uratiou, and parr-ti_-e eaployeat. It does not include openings which Lhe
 
Contractor ptoposes to fill from wichin his own organizatio,\ or to fill pur
suant to a cusco:zry and traditional enployer-union hirinZ arrangeent nor
 
openings in an ecdcacio-al insti:ution w.hich are rescriczt, to stuciencs a!
 
that institution. Under the most compelling circunsza.ces an ploy-e-:
 
openin; -ay not be suitable for listing, including such s .uatiocs where
 
the needs of the Cove-r=-ent ca"zot reasonably be othe.isc supplied, -'here
 
listinZ wuld be contrary to rnacional security, or where che rcquirezenz of
 
listitg Uiotild otherwise not be for the best iznerest of the Governent.
 

2. "Appropriate office of the State -ployenc srvice syste" :eans 
the local office of the Federal/State nacicnal system of nublic -ployment
 
offices with a si!±ed responsibility for serving the area where the =ploy
ment opening ia to be filled, including the District of Columbia, Guam, Puerto 
P.ico a-d the Virgin inlands. 

3. "Opeaings which the Con:ractor proposes to fill from "ithin his
 
own organization" means czploy-ent openings for which no consideracion ill
 
be given to persons outside the Contractor's organization (including any

affilizres, subsidiaries, and the parent conpanies) and includes any openings
 
which the Contractor proposes to fill fron regularly established "recall"
 
lists. 

4. "Openings -1h-ich the Contractor proposes to fill pursuant to a 
cusco.czry and t:aditional employer-union hiring arrange-e,: t" Means e=p loynent
 
openings which the Crontraczor proposes to fill fro= union h.lls, which is
 
part of the custoary and traditional hiring relationship iaich exists be
-ween the C:.ractor and representatIves of his employees. 

. e Contractor agrees to conply "withthe rules, regulations, and
 
relevant orders of.the Secretary of Labor issued pursuant to the Ac:.
 

J. In the event of the Contractor's roncompliance wi.h the requirenents
 
of this clause, actions for noncompliance may be taken in accordance with
 
rules, re',lations, and relevant orders o6 the Secretary of Labor issued pur
suant to the Act.
 

K. The Contractor agrees to post in conspicuous plac.es available to 
employees and applicants for employment, notices in a for.,, to be prescribed 
by the Director, Office of Federal Contract Compliance ?rc-:rams, Department 
of Labor, provided by or through the Laboratory. Such notrice shall state the 
Contractor's obligation under the law to take affirmati',e a¢cion to employ and 
advance in cmploymenr. qualified disabled veterans and vetcrans of the Vietnam 
era for employment, and the rights of applicants and enpl.yees. 

L. The Contractor urill notify each labor union or rnpresentative of 
workers with which it has a collective bargaining agreemen: or other contract
 
understanding that the Contractor is bound by terms o! the Vietnam
 

-23



Era Veteran's :,eadlust-en: Assistance Act and is co.i::.ed 
 t take affr-..
rive action to e-p2.oy and ad.azce in =ploynent qual.ficd disabhed veterans 
and vc:cranS of the Vietma= era. 

M.. The Contractor -.ill include the provisions of is clause in e-ery
subcoutrnct or purchase order of $10,000 or -ore unless ae.x=oted by -ules,
regulations, or orders of the Secretary issued pursuant .o the Act, so that 
such ptovisions vil he binding upon each subcontractor )r vendor. The
 
-Contractor will 
 take such action w?'th respect to any su!contrac: or purchase
order as the Director of the Office of Federal Contract Copliance ?r-rans 
may direct to enforce such provisions, including ac::on for nonzzpliazce. 

21. Ez !ov-rrent of the Handican!ed 

A. The Contractor will not discriminate against a:-.y e-ployee or
applicant for employment because of physical or mencal .azdicap in reZard to 
any positcion -or which the employae or applicant for a=2.1o-ent is qualified.
The Cor.:'acto agrees to tnke af rna:ive action to epn)7oy, advance !.z en
ployr-ent and oche-vs, treat" qualifiad hand!Ucapped invii!.'duas "'hou: dis
crimlmatlon ba.ned u.,ou theIr physical or mental handica:- in all iaploy-ent
p:actIcaS such as the follo'wing: c-ploy'aent, upgt'adi-ng, demotion or trans

a,..vertsing, l.ayof, or te=z-%a:ion, sates of pay or other 
fo-s of cozpcasation, for inc!L.didzg:!=d na-ect: iraing, apprenticeship. 

to the rules,
releva:it orders of the Secretary of Labor issued pursuantt to the Rehabilia
t.ion Act of 1973, Public Law 93-112, as amended (hereafter referred to as 
the "Act"). 

B. The Contractor agrees conply "i:h regulacicns, and 

C. In the ±.vent of the Contractor's nonccnpliance :;:-th the requirenents
of this clause, actions for noncopliance =ay be taken in accordance with 
the rules, ri-gulations and relevant orders of the Secre::ary of Labor issued 
pursuant to =.h. Act. 

D. The Conractor agrees to post in conspicuous p!; Ces, available to
 
c=aployees and applizants for e.ploynent, notices in a fcori to be prescribed

by the Director, Office of Federal Contract 
 CcMpliance 7::ogra=s, Depart ent
 
Of Labor, provided by or through the Laboratory. Such -?otices shall azate
 
the Co'.trac-or's obllgation under the law to take aff:,tive action to
 
enployee and advance in eziployment qualified handicappe,.: =-p.oyees and
 
AuplicanLs for iczplot7ent, and the rights of applicants .nd employees.
 

X. The Contractor -wi!! notif 7 each labor union or rz presentative of 
workers wich which it has a collective bargaining agre:ox:::nt, other com
tract understanding, that the contractor' is bound by trl:. ter-:,-s of section
 
903 of the Rehabilitation Aat of 1973, and is com-icted 
 to take affi:--ative
action to enploy and advance iu e-ployment physizally azd =enrally handicap
ped individuals. 

F. The Contractor will. include the provisions of t-is clause in every
subcontract or purchse order of $2,500 or more unless c¢xezpted by rules,
regulatinns or orders of the Secretar-f issued pursuat :o section 503 of the 
Act, so that such provisions will be binding upon each %ubcontractor or ven
dor. The Contractor will take such action with respecrt o any subcontract 
or purchase order as the Director, Office of Federal Co:t:ract Compliance 
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1'ro~'~a~cr,rmy direct to enforce sich provisjons,', inclluding; .ccion r"or non

c)mjol: iancc., 

22. Walsh-Healy Public Contracts Act. 

'To che extcnt that this contract requires the Contrac-or to furnish necessarymaterials, suplies, articles, or equipm.ent anin amount ',:hich exceeds or mayexceed S10,0CO and is ocher ,ise subject to he Walsh-Healy Public Contrac:sAct, as a-mended 
(41 U.S. Cede 35-45), there are hereby incorporated by re:erence all represenitations and stipulations required by s.id 
Act and regulations issued thereunde- by the Secretary of Labor, su-ch r.presentations acdst.Ipula:ions being subject to all applicable rulings and incerprecacicns ofthe Secretary of Labor which are or maynow hereafcer be in effect. 

23. Noc bor DisoutTas.
 
Whenever an ac.ual or potential labor dispute is delaying or threatens to
 

delay the pcrfo.rT.,ance of the work, the Contractor shall i.-mediazely nocifythe Laboratot- in wziting. Such notice shall include all relevant infor-ma
tion conccrnn2 the dii;pute and its background. 

24. Official; Not to :onefit 

No member of or delegate to Congress rcsidentor comiritssioner shall be admitted to amy share or part of this contract or to any bcn:efit that may arisetherefro; but this provision shall benot construed to c:.:tend to this contract if made w-ith a corporation for its general 
benefit. 

25. Covenant Apains Contln-ent Fees. 

A. Warran.v - Teriination or >dction for Breach 

The Contractor' warrants rhat no pe..'son or selling agency beenhas employedor retained to solicit or secure this conitract upon an ae:.;ement or understanding, for a comission, percentage, brokerage, or co. .ingent fee,
cepting bona fide employees or bona fide established 
ex

co.. -rcial or sellingagencies mnincained by the Contractor for the purpose of . :uring bus;iness.For breach or violation of this warranty, the Laborator,yr the UnitedSrates Cove-'n!enr shall have the righ-. to annul this ccn:;:act '-ithout liabilicy or in its discretion to deduct from the contrac. ;;;ice or consideration, or othe- .-Ise recover, the fulP_ amount of such cou-zi:sion, percentage, 
brokerage, or contingent fee.
 

B. Subcontracts and urchase Orders. 

Unless other-ise authorized by the Laboratory in writing. the Contractor shall
cause provisions similar 
to 
the foregoing to be insercedi in all subcontracts

and purchase orders entered into under this contract.
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26. 	 Assignment and Subcont.ac:ini.
 

A. Neither this contzact nor any interest therein, 7,or claim there
under, shall be assivned or transferred by the Contractor except as express
ly authorized in writing by the Laboritory. The Laboratory may assign thc 
whole or any part of this contracc to the Government cer ic.s designee. 

B. The Contractor shall not subcontract any portion --f the work here
under without prior written approval of the Laboratory. W:;'lrn requesting 
such approvalt, Z-%e Cont'.actor shall furnish the Laborator-j, ith the nna0. 
of the proposed subconitractor(s), a description oE the woz' - proposed to be 
subcontracted, and such other information as the Laborator/ shall require. 
The decision oi the Laboratory on all work requests shalL be final. 7hese 
restrictions on subcontracring shall not apply to the prccureen of raater
ial, 	tooling, ecuipnent, or facilities. 

27. 	 Utili 7tio!. S 3u-iness Concerns and Concerns C-ned 
and Con 1:c' J / 1LI, onc:icaily _ i 

of za. 	 Small Busfeness 
.o~i2 	anoc Disadv:t.:.v ___In___.ii 5 

A. it i; the policy of the United States and the L_'oracory chat small 
business concerns and 7nall business concerns ov:ned and r_:.-ncrolled by socially 
and economically disadvinaged individuals shall have the r.t.2ximur practicable 
opportunity to pariciaLle in the perfor.-Iance, or contracts let by any Federal 
agency or Contractor. 

B. lle Contractor hereby agrees to carry out this , 'licy in the awarding 
of subcontracts to the fullest extent consistent with the ePfficient performance 
of this contract. The Contractor further agrees to coope-rator in any studies or 
surveys that :0ay be conducted by the Small Business Administration or the con
trtacting agency vhich may be necessary to determine the e::-ent of the Contrac
tor's compliance with this clause. 

C. (1) The Lerm "small business concern" shall mean a smll business as 
defined 'uruant to Section 3 of the Small Business Act and in relevant regula-
Cions prcmulgated pursuant thereto. 

(2) The te-r- "small business concern owned and controlled by socially 
ar: economically disadvantaged individuals" shall mean a small business .concern
(i) which is at least 51 per centuan owned by one or more socially and economically 
disadvantaged individuals; or in the case of any publicly ovned business at least 
51 per centu.ni of the stock of which is ovned by one or mere socially and economi
cally ziisadvancaged individuals; aad (ii) whose managc=mn-. and daily business 
operations and controlled by one or more of such individuals. 

Th e Contractor shall presu-me that sociilly and economically disadvan
taged individuals include Black A-nericans, Hispanic kzericans, Native A..ericans, 
Asian - Pacific Ak-.ericans, and other minorities, or any other individurl found 
to be disadvantaged by the Sanall Business Administration pursuant to section 
8(a) of the Small Business Act. 

D. Contractors acting in good faith may rely on written representations 
by their subcontractors as either a small business concern or a small business 
concern o-ned and controlled by socially and economically disadvantaged indi
viduals. 
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28. Labor Surolus Area SubcontractinQ Proc-,:m.
 

The following clause applies it thCis concrncc exceeds $500,000,00.
 

A. Tha tra::,r zg;ees to es:,blish and conduct a program which Vill
 
encourage labor surplus area 
concerns to compete for subcontracts wi:hin
 
their capabilities. In this connection, the Contractor s,.all 
-

1. Designate a liaison officer who ui!l 
(i) maintain liaison with
 
duly authorized representatives of the Gcvernment on labor surplus area
 
mtatters, (ii) supervise compliance with the Utilization of Concerns in
 
Labor Surplus 
 Areas Clause, and (ii±) adminiszer _.e Contractor's Labor Sur
plus Area Subcontracting Progran;
 

2. Provide adequate and timely consideration of the pctencialities
of labor surplus area concerns in all "make - or buy" decisions. 

3. Assure that labor surplus area concerns will,have an equitable

oppovtunity to compete for subconcracts, particularly by arranging solicita
tions, tine for the preparation of bids, quancities, 
 specifications, and
 
delivery schedules to a- to facilitate Lhe participation of labor surplus
 
area concerns.
 

4. ,-aincain records showing the proccdures which have been adopted

to comply "'i.?.h the policies set forth 
 in th'is clause and report subcontract
 
awards (see 41 CF? 1-16.304-5 regarding use of Optional 
 Form 61). Records 
I 'intained pursuant to t1iis clause will be kept available for review by "he
 
Gover; ,ent until the expiratiolu of .1 year after zhe 
 award of this contract, 
or for such longer period 
as may be required by any other clause of this con
tract or by applicable law or regulations; and 

5. Include the Utilization of Labor Surplus Area Conce-s clause
 
in subcontzacts which offer substanzial labor 
 surplus area subcontracting 
opportunities.
 

B. () The term "labor surplus area" ueans a geographical area identified 
by the Department of Labor as an area of concentrated une:2plnyment or under
employment or an area of I.abor surplus. 

(2) The ter-ni "concern located in a labor surplus area" means a labor 
surplus area concern. 

(3) The tarm "labor surplus area concern" means a concern t-at, together with its first-tier subcorcrac:ors, will perform 5,t'bsctantially in labor 
surplus areas. 

(/) 7he term "perform substantially in labor surplus areas" means that 
the costs incurred on account o, manufacturing, produccicu:, or ;ippropriate 
services in labor surplus 
areas exceed 50 percent of tie contract price.
 

C. The Contractor further agrees to 
insert, in any subcontract hereunder
 
which may exceed $500,000 and which contains the Utlizaion of-Labor 
Surplus Area Concerns clause, provisions which shall tonform, substantially to 
the language of this clause, including this paragraph C, and to notify the 
Laboratory of the names of such subcontractors. 
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In con traczcs 

to labor surplus area csncerns that arC'e to perfonn suostoncially in labor sur
plus areas, -where this can be done consistent with che efpiiien: meornance o 

the contract and at prices no Chan are obtainable The Co:ntraic-

A. It is the policy of :hc C:vc-- nz .he Lzbor ,ory t3 a ward 

highe: Tsehere. 

tur agruc to 11!;c hi': bcst cfforcs to pace hs subconzrnft.s in accordancen wicli
 

this policy.
 

B. In complying with paragraph A of this clause and ,ith paragraph B of
 
the clause entitled "Utilization o" Small Business Concei7,; and Smal Bu"iness
 
Ccncerns c,,ed and controlled by Socially and Economically' Disadvantaged
 
individuals", the Contrazctor in placing his subcontracts _..hall observe the
 
following or.ar of preferenc-: (1) Small business ccncerr.:, that are labor
 
sut-pus ;area concerns,
 

(2) other snta2l business concerns and (3) other :,bor surplus ar'ea
 
concerns.
 

C. (1) 71e tern "labor surplus area" means a geo-ralhical area identified
 
by the ieparrrment of Labor -s an area of concentraced une'::plo.-ent or under
eriploymenc or an area of labor sur-plus.
 

(2) The ter;, ".amor suriplus area concern" means a concern that to
gether wir~h its ffrsC-clir subconcractors w.ill perforn su,santially in labor
 
ur-lus ;;reas.
 

(3) The tern "perfo-7m substantially in a labor s::-rpius area" means 
that rhe costs incurred on acccunt of rmlnuf.cturing, prod-,:tion, or appropriate 
s5rvic:; in labor Sutplus areas exceed fifty percent (50%) of the contracc price. 

30. .Sfcc . ",n far ill S-u'2ss Concerns ind .:il Business CCncerns
0 .. e, an',1;cc::t:.cK>ed Xz'aJc:i~ D:.i e ' i.iuas'd-cncmiav x~n:n 

The £ollow:>-g cla.use %ppli-sif this ccntract exceeds $50,000.Co. 

A. The Contractor asrees to comply in good faith vi-:h the Small and Snal! 
Disadvantan,,ed Business Co-crn Subc?Ia,.n lan which "s hereby incorporated 
in and aideparr. of thiz contract. in this connection, t:e Contractor shall: 

1. Use his 1,Ust effcrts to attain such percentage goals as may be sez 
forth in the plan. 

2. Designate an individual who ::ill: 

a. ~ nlia.son ,ith "T, Laboratory an. the Government. on 
matters reiatin, to small business concer~is and small bu :iness concerns o-ned and 
controlled by .c e^w.noaally disadvanzaged individuals;. ally and 

b. .onitcrOT- :lause enti,.ed "Utilizacion of
compliance with the 

Small Business Concerns ind Smail Fusiness Concerns &-.en and Controlled by 
Socially and Economical.y "idIndividuals";an

c. Admninistor the Cont:acto 's plan. 

3. Provide adequate and timely consideration of the potentialities 
of s all business concerns and small business concerns o.:ned and controlled by 
socially and economically di.:advantaged individuals in a .. "make-or-buy" 
decisions.
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4. Assure that smnal business concerns and small business concern3 o nedand controlled by socially and econonically disadvantaged individuals -I,consistent viih efficient performance of the contrac:, have :he marimum practicable opportunity cc) compete for subzoncracts, par~iCUlarly by arranging
• olic it: iorI.', tilV for the preparacion of bids, quantities, specific:ations,

and dt tLvvry schuriu c. io as to ficiJitate the part icipat ion of 
siich concerns.Where the Ciocraccor's lists of potential subcontractors which are small buninu:sconcerns and sJ4al1 bus-jness concerns owned and controlled by socially and econom,..cally disadvanca,d individuals are excessively !on- , reasonable effort shall bemadc to give all such concerns an. opportunity to compete over a period of i-.e. 

5. X'aintairi records shoving: 

a. 
Whether each subcontractor is 
a small businers concern or 
a small
business concern o,-ner and controlled by socially and econo.7iucally disaavan:age, 
individ,jals; and 

b. Procedures w.hich have been adopted to comply wich the plan and the
policies set forth in this clause. 

6. Notify the Laboratory before soliciting bids, quotations, or proposals

on any subcontract (Including purchzse 
 orders) im excess of $l0,000 if: 

a. No small business concern or small business concern owned andcontrolled by socially and economically disadvantaged individuals is to be 
solicited, and
 

12. The Laboratory's consent to the subconcract Ss required by a"Subcontracts" clause in this contract. Such notificatiot: will state theConrartor's zeasons for r:onsolicitarion of small business and small business concerns ow--ned and controlled by socially and economically, disadvantaged
individuals and will be given as early in the orocure-ment cycle possibleasLhaL the Laborat.ory t7.y suIest 

so 
pot encially qual.".fIed small buFsiness concerns
 or srrall business 
 concez.s ouned and controlled by sociaLlY and ecoznomical.disadvantZed individuals. In no case wil. the procurement acticn be held upwhen to do so would in the Contractor's judgpent, delay PE'rformance under thecontract and the Contractor's notificatior shall specify that he is proceeding

vith the solicitation. 

7. Include the "Ucilization of Small Business Conceu:is and Small BusinessConcerns Owned and Conctoled by Socially and F-onomicall Di!advarncagediindividuals" 
in all subcontracts over 
$10,000 which offer further subcontraccing
 
opportunit4us. 

8. Cooperate in any studies or surveys of 
the Contractor's subcontracting
procedures and p,:actices 
as may be required by the DOE or the Small Business
 
Adminis tra ion.
 

9. Submit quarterly re-)rts of subcontracting to small business czncerns
and small business concerns cwned and controlled by socially and econcm.icallydisadvantaged individuals on such forms as may be specified elsewhere in this 
contract. 
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B. The Contractor agrees that failure to comply in good faith with the
clause entitled "Utilizecion of Small Business Concerns anI 
Small Business
Concerns 0,.-ned and Cont:o!led by Sccially and Econo-.ically Disadvantaged

Individuals," or the 
terms of the subcontracting plan incor:porated into the
contract will b 
a material breach of the contract and the contract may be

terminated in w'hole or, in part, for defaulc.
 

C. "he Contractor further agrees to irnsert 
 in all su'hcontractr hereunder
(except chose w4fth 
small business concerns) which contain che clause entitled
"Utilization of Small Business Concerns and Small Business Concerns C&.ed and
Concrolled by Socially and 
Economica!ly Disadvantaged !ndiv,iduals," Which offerfurther subcontrac:Tc. otporpunities ,nd which may exceed $1,000,000 in the
case of a subconz-ra for the construction 
 of any public f; 7ility or in xce~sof $500,000 in the case of all other subcontracs, provisi:z:s which shall cor.for. substant aljly to tha langua~e of this clause, Includi:n- this paragraph Cand to notify the Laborat.ory of the names of such subc.ontrcors. 

D. The provisions of this clause shall not apply to small business con

3J.. Clean Air z-ndIWater.
 

(Applic-able only if the contract exceeds $100,000, or 
the L3borator.y has
determined that the orders under an 
indefinite quar.tity contract in anyone year will exceed $100,000, or a facility to be used has been the subject of a conviction under the Clean Air Act (42 U.S.C. 1857C-8 (c)(1))or 
the Federal Water Pollution Control Act 
(33 U.S.C. 1319 (c)) and is
listed by EPA, or the contract is not otherjise exempt.)
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Ah -nr orgsres asfollows: ~--~ 
C. -on 

ahd lSct±om 08 ,of Chze ?ederal Wzrer ?O~:'nC-::lAc '3I.S..e
 
s eq., sane by ,Public ILaw4 92-500), respec:ively, re1a-:ing to Lspect4'cnv,
 
o toriag, ent-Iy, reports,, aind ir.formar as 0 e
 

' O pecified inSection p114:~d Section, 308 of the Ai c d the
a Waicer ~Ac--,~. 
rezpectively, 'and, afl. regulation an-zieie'-.qL6tl'e-=e beforeCn 
awar'dof this . no and 

2. That no portion of the york. :iquine yC~orrc e 
perfor-ed in a fiaciy listed on the,£vrn~a :c~onA jV~~ >4~ 

V401 
gon. the date whe 6i conra4'- - red Ll~ 
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Uist!ng * r<' 

3. To use his best ,efforts to co~ply wth c.ez air s ta- dar s .
 
"Xand cleaz warter standards at the facilities: in 'w.4hch tgiecontrac'&.~ 
 LYik7C~ 

Perzormed. -

i~sert tu~~neo~4. To the he: provisios ftis cauei 

mom---' subcontract", iucluding this, Paragraph: A. 4. 

3 tris haveB The used, in this clause thIne fol~o~ ma" 
1.Te erm "'Air Act" -ear.s t, e Clean.1 Ai: Ac t, 4~s. S. Cn~e 

1857 et seq., azs a= ,e dedby Public- t~w 91-604). ~ 
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an ozve1i' Lproeure or plani under" Section lc) orIsecton 

,respec-ively,,).1 of the Ai- Act (42: U. S.'C. 1857c-6(~ or e P
 
Pro..ied mPp1=.entation procedure unde r Secim12d A-i Acz 
 (4 U.S.
 

* c<- 4. cerm- s'Cleimaz Szandard-'" =aans any " a~c..The 1 W) norce-: .
*~ cor~1,~co~dito~pro standard s~on ~bron,, or~ other eur-nhc 
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Water Act and reS±ia:.ons issued pursuant
the requi-eni of the Xir Act or 

thereto. 

lant, -ta2l.lion,6. he. term "fnciiity" means any buipdng, 
mine, vessel, or other floacing craft, locatfo)n or site o- opera-r-uctu=rC, 

tiane, owned, leaied or supervised by a contractor or subcontractor, to be 

of a contract or subcontracu. Vherc a location
tiized in th. perforrzance 


than O'.2 building, plant,
,or site of operations conctains or includes =ore 

s ctue, the entire loch:ion or sitc shall ba deened to 
stalor ActivitiCs, 7

be a faz ...y cxzoepc; where the Director, Office of Federal 

vir~ntL~?r.c~cnXgezydernheSthaz :1e:.endtant fai.iiSare 

colocz.Lred in one geograzhicz1 area. 

Af'r C-rrifrs32. P Cfi'enc ! .:Or U. S. T!aS 

.. nies and CGovernz=caP.ub~flic. 1_ 93-623 rfequ.reL that l 
air cariers for L=ntr-CZ-, 'WilCOl .iise Uo S. flagConr.o- a-C' 
,er effeczs) orof Persorel 'and thrnatchezrn 	 air .a..por. t.... 

carriers 	 is avalaxie. it further
1"0oP 	 .o:hz service bI sc.hCZY 

that t.'e Cc7n r... rV"Generai of the Unit.Ld St:l~f5hl 	disallow any
provides 	 intonaltu .:I tran:sportation on
-cpcndHti~rc: f:: r-: aprc'pria:te fun/ for 

cthe: th -n a U. S..fl .r corr'er in the abs nce of ... :i,'co-y pro of
 

th. vc.Cpssity "12rezi-0".
 

U. S. l air carriers for inter-
B. 	 '5The Co)ntractor :grees to utilize 

effects) or 
nat a-I 	air... nsp ta.c of personnel (and their pe : C ,.ai 


to the cxzent er-cce by such carriers is available,
property 

C. In the event that th Contractor selects a L*rrier otner than a
 

U1. S. flag air cn- :r for lterznaz.:± 1a.l tras ort'tion, he will include
 

-.'oucaers 	 involvinz such transortaion ' is essentia.ll", 
a certil",zacion on 
as foll ows:
 

07 U. S. 	 FL,',3 AIR CARRIERSC-_TIFICAT1TCON OF INIAVAILABiLITY 

I hereby certify that transportation sertic., for personnel 
or by Cer..ficated(and their persocna2 effects) property 

a.ir carrier was unavailable for the follo-v:: re:-sons (see 

Federa 	 Regulastcns (41 C. 1-1 .3 23-3)): 

.. mearings:D. The 	 t.ez-m used in thiS clause have the 41o Win5 

bet'ween"2- thereof1. "Intern.towd air tronsportat:on" bymeans "Crasoortat.on.of 
"t-,i.,.._ p.o5rso .7! e.ff--L.t5) or property 1 .. .6persons (and 	 e(,ox 

place in the Uni.:ed Slates and a pl;ice Ctside thereo. or between two places
 

both of vhich are outside the United States.
 

2. "U. S. flaz air carriers" =ezns one o7 a class of air car

riers holding a certificate of public convenience an:! necessity issued by
 

?.card, approved by the Presiden:, authorizing operathe Civil Aeronautics 

Uited States Pnd/or its territories and one or more forticns betveen the 

eig-n courlen. 
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Uclizacionof WConocns	 .33 

A.','ti'',he policy~of. heUaiced State -Cov.re' an.d thie Laboratory. #
 
that women-ou-ned businesses shall- have t'he MaXIrnuM, pratiae o rtnt*:c
 
paLrri in..~A rl or
theperformance of contraccs awiarded by'any *F agecyN& 

Cont actor. 
 t 

B The Contractor agrees to use his best. effort sto c~rry outc chis 'Pohicyp
ithe~award p( ~subcontracts ~ excen -i2ith e : to tefles 	 oss tne nc~ 

%.perzorlance&6f thiscontract. As used in,;this contract aNnaZ,~ businL"'SS ~ 
S;concern mearis a~buins tht at least: 5]4 6wred by 1 ~me w.o is o 

..... .. . . A a w.' or ' 'y o 
c ntrol andoperace ite Coir. n.thi context t'..e p),L-:e Z0m.eans 	 ecics 

Smal-
 RolicyP~decis.1 ns. OR~~~ 1 ti~~ 	 vle 
in the day-to-day manasemenc. "Women"~ mcan alL6wnen business'owners 

4, 	 Rusi-ess3r-- WJoren-ONzned CrcansSubcortrat ProA -a 

ff-The followin?; Clause applies iz this contract exceeds ~ ~ 22 

+ to -be , co an 	 eal'wmnIoA.nIed~Thebusil.nessContractor,conc agrees.erns to,e+:at+++"establi.3hin+++thisjand conductce r -,maprgrabei="++tiv ~ihwl linvolvedosdIeref i.r subconcr~accors and~ supliers ur. dewr 
hiis c'onc actc In: this connecion± ch coc-aco shall: ~ ~

~1. ,Designate a liai-son 'officer who w ill adiirCh onz -tr'
 

"j~Women-w-iedBusi'ness Concerns Program."~' 	 -- : 

2. 	 Provide adequace Clnd timely considatlon of cra otential-'t~s 0r 
n o n d'u ie n buyknwio~ s c e n1n all, "make vor del- 1 Ol5*"
 

~1$K"-1 31 Develop a list of1 qualifid~bidders that& ae ~ o ed bus Inks~Z
.on 

and assur', thac known women ow-ed bub neS~r~onCerns. b~b p~~~K'
oituv 
to c.o-pete lfor subcontract s i -par tiula'rly 'bykn infora onLcn nfor.-,hC'cm i 

~-opprrtuniciesi avaiJlable; by arranging,.so ic cati'ons, tie -, rpaaino
bid qUantitic, S eiiairs n dlvrscidus sI a~-l&~&'ec so 


--articipationp ofWm ,, "bsns con erns. 

................ . ine- s co cer ' 

1~
-,led.....

4 .- 'zpa~to sl 6 Mns+ e cn!, -e:er 'tainc+cords, 	 a1Ynro;n s in-+ne++ 

t ocmply with 1teipo e s e , orth'in his .~ause, 1incilt ng 4~eesb-,n

sburce womconcerns 	 (ii) Cof a Ilr~to ! 	 rjs -to 'wonan-ve 

-+-''+',';)+ +a + 	 1 -+~businesses on ~t hle S0urC611it; 'jinriy 	 oriLy wc%'Ie d'e?l 	 and1 non-m'I 

concerns;, and (iii)specific efforts idntf and award
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in subcontracts4 wjiich offer substantial su c-+++ -++; A 
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7. Submit periodic reports of subcontracting to vomen--o,.ned business
 
concerns with respect to the records referred to in subparagraph 4 above, in
 

such form and m;nner and at such time (not more often than quartCrly) as the
 

lzboraLory -.
1y prescribe.
 

B. The Concractor Curther igraes to insert, in any subcont ract hereunder 

which raay exceed Y500,000 or $1,000,000 in thU c-.e of cCnLract; for the construc

tioLa of any public facility and which offers ubstantia, subcon.raccing possibiliitict, 
provisio)ns w;hich shall. confori substantially to the . oi chis clause, in
cludi:.; this pazrarph, and zo notify tl;e Liboratorj of the names of such suhco.
tractors. 

C. Tho Contractor further a to require written certi.ficatou by its
Lrces 
subcontractors that th 'yar boc;o fide wotern-o -ned and controlled business cc .cerns 
in iaccorczLnce -izh the definition of a omen-oaw-ed business conccrn as set forth 
in the IlUilization of Co::ci:x--©,'n::d Business Concerns Clause at the time of sub
mission of bids ovC proposals. 

35. An,:bI aw. 

To thce:ent that PedcrPI law does not exist and State law could become aplic
able to this cont'ract, the laws of the State of Illinois shall apply. 



APPENDIX C
 

TRAVEL POLICY FOR CONTRACTOR PERSONNEL 

In connection vwith furnishing services under' this contract it may be 
necessary for Contractor personnel to make authorized trips from tinki to tirre on 
official business. Travel by Contractor personnel will be controlled by the 
following rules: 

I. 	 The Laboratory Division Director or rmhers of his stLaff responsible for 
authorizing the performance of services by Contractor personnel will 
notify the Contractor that the pertormances oF such -rervices are required 
at a place away fruo the Contractor's base and that -ravel is approved. 
In no case should such travel he accomplished unless it has been requested 
in advance by the Laboratory Division Director or his staff. In addition, 
any 	 travel outside the continental limits of the Uni ted States (including 
Mexico) ;eqUi res the prior written approval of the Labhoratory and the 
Depar'tmcit of Enc;gjy (DOE, Form 445) except travel t', Canada which does 
not involve classific~discussions with official Can;idian Atomic Energy 
pcrsonne,. Transportation of personnel or property by air outside the 

conti nental limits of the United States, e.g., Cana('.- or Mexico, must be 
on &n American carrier otnerwi se reimbursement cannu;.i: be rrde. 

11. 	 As full reimbursement for travel and living expenses incurred by the
 
Contractor personnel in connection with the performarice of services away
 
frem, the Contractor's base and travel authorized in accordance with
 
paragraph I, above, the Contrac'Cor shall be paid thc following amounts:
 

A. 	 Cost of single.-class jet, tourist jet, tourist jropeller and other 
similar airline &ccomioiodations wrich are less tl.t-n first class or 
first-class rail fa.re and the lowest-priced sinie occupancy enclosed 
space available, not to exceed a roomette. Only whiere such 
accommodations are not reasonably available to .oet necessary mission 
requiraments will the Contractor be reimbursed or the increment of 
cost chue to better accorimodations. Less than f irst-class airline 
accommodations ,ould not be considered reasonab v available to meet 
necessary mission requirements if accommadatio: are not reasonably 
adequate for the redical needs of the traveler. In the event medical 
reasnns dictate travel by first class, it will -.necessar-y that the 
travel invoice seeking reirbursement state thef reasons. 

Travel via extra trains or extra fare planes i, limited t0 those 
occasions whiere space on regular trains or pla! s is not available. 
However, a Contractor personnel required to tr;. Al between the West 
Coast and Chicago may be authorized to travel ( i extra fare trains 
where circumstDnces so warrant. Travel by pri .te automobile or 
private plane is permitted in lieu of travel bv comimercial air or rail 
if desired; provided, however, that ahere the '!e-way trip exceeds 350 
miles, reimburselment for expenses of such trav.I will be nade on the 
basis of whichever costs are the lesser. Such costs of travel will be 
determi ned as follows: 



1. 	$0.22 per mile for total miles, in accordance with the most direct 
route, not in excess of 110% of the distance shown on Rand-Mclally 
Standard Distance charts in lieu of actual cost of operation. 

2. 	Actual expenses for parking, garaging, toll roads, toll bridges,
 
toll tunnels, ferries, and other similar ch.arge. 

3. 	Based on the time required for travel by ai.-, cost of reasonable 
hotel accommodations and per diem allowances as set forth in 
.tUbparagraph D, below. 

B. 	Necessary local transportation costs (cab, bus, s;treetcar, rented 
automobile, etc.) at standard rates. Whenever possible the type of 
rented automobile used should be corl.ensurate ith the number of 
persons traveling, e.g., subcompact for up to tlo (2) persons. 

In the event that the Contractor's base (hzcme or office) or 
poir)t of origin lies within a fifty (50) riile radius of the work 
site, Contractor shall not be entitled to recover the cost of 
commuting between his base or point of oric3in and the work site 
where the services are to be performed. 

C. 	Cost of reasonable hotel accoiiTno6ations. 

D. 	A per diem subsistence allowance of Twenty-Four Dollars ($24.00) per 
day for each day spcnt in the performance of sez.vices hereunder away 
from the Contractor's base (home or office) providing that a duration 
of more than teri (10) hours is involved. (In case of travel by train, 
additional allowance of One Dollar ($1.00) wii be allowed for each 
evening meal on the train). The per diem aI c w-:,rce will not be 
prorated with respect to the first twenty-four (24) hours of any 
travel period. [-ach six (6) hour period, or fr.-ction thereof. in 
excess of the first twenty-four (24) hour period will be reimbursed at 
one-fourth (1/4) of the regulation per diem rate. 

EXCEPTION: 	 The foregoing per diem subsisli-nce allowance will not 
be paid for per-sons based withn a radius of fifty 
(50) miles of the work site w,Cre the services are to 
be performed. 

E. 	 Cost of laundry and v:let services not to exceed One Dollar and Fifty 
cents ($I.50) for each twenty-four (24) hour p'-riod or Five Dollars 
($5.00) for any seven (7) day period while in 24:'avel status. 

AI.A Contractor requesting reimburocment for the cost of first-class air fare 
should, along with his billing, provide satisfactc-y documentation of the 
need for the use of first-class accomodations to .. et mission 
requirements as permitted under the circunstances -scribed in 
subparagraph TI.A above. Where such satisfactor (:cumentation is not 
provided, reimbursement must be limited to the cost of less than 
first-class acconnodations. 

-2



IV. 	 Expenses will be paid subject to conditions of paragraph II above, (1) for 
travel from any point at which the Contractor personnel moy be located at 
the time they are called upon to perform services to the place where the 
services are to be performed, and (2) for travel to the point of origin of 
travel or the employee's base, whichever the Contractor elects. However, 
in the event thp Contractor does not desire the return of its personnel to 
their point of origin or their Lase, but desires thai* they proceed to a 
third point, the Laboratory may reimburse for expenscs of travel to the 
latter point; but in any such case, reimbursement vill be limited to an 
amount equal to the' cost of transportation to the emiployee's point of 
origin or base, whichever is less. 

V. 	 It is not possible under existing reguations to make a travel advance to 
Contractor or Subcontractor personnel. Reimbursement will be made of 
allowable travel expenses upon submission of properly certified and 
correct invoices in the fonn prescribed in the payment article of this 
contract. Receipts shall be submitted to cover Pulliian fare, air fare, 
rail fare, hotel bill, and where the charge exceeds S2.00 each, telephone 
calls, telegiris, postace, taxi fares, rented automob)iles fees, and 
laundry arid valet services. 

VI. 	 Preference fer U.S. Flag! Air Carricrs 

A. 	 Public La; 93-623 requires that all Federal Agencies and government 
Contractors arid subcontractors will use U.S. flag air carriers for 
international air transportation of personnel (and their personal 
effects) or property to the extent service by such carriers is 
available. It further provides that the Comptroiler General of the 
United States shall disallow any expenditure fr-u appropriated funds 
for international air transportation on other than a U.S. flag air 
carrier in the absese of satisfactory proof of the necessity, 
therefore. 

B. 	 The Contractor agrees to utilize U.S. flag air ci.-rriers for 
international air transportation of personnel (rnd their personal 
effects) or property to the extent service by such carriers is 
available. 

C. 	 In the event that the Contractor selects a carrier other than a U.S. 
flag air carrier for international air transportation, he will include 
a certification on wJuchers involving such transportation which is 
essentially as follows: 

CERTIFICATIOI OF UNAVAILABILITY OF U.S. FLAG AIR CARRIERS 

I hereby certify that transportation service personnel (and their 
personal effects) or property by certificated air carrier was 
unavailable fnr the following reasons. Federal Procurement 
Regulations, 41 CFR 1-1.323-3 defines availability and unavailability
 
as follows:
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a. Passenger or freight service by a certificated air carrier is
 
considered "available" even though: 

1. 	 Comparable or a different kind of service by a noncertificated 
air carrier costs less, or 

2. 	Service by a noncertificated air carrier can be paid for in
 
excess foreign currency, or
 

3. 	Service by a noncertificated air carrier is preferred by the
 
agency or traveler needing air transportation, or
 

4. 	Service by a noncertificated air carrier is more convenient 
for the agency or traveler needing air transportation. 

b. 	Passenger service by a certificated air carrier will be considered
 
to be "unavailable": 

1. 	When the traveler, vhile en route, has to wait six (6) hours 
or more to transfer to a certificated air carrier to proceed 
to the intended destination, or 

2. 	 when any flight by a certificated air carrier is interrupted 
by a stop anticipated to be six (6) hours or more for 
refuelin3, reloading, repairs, etc., and no other flight by a 
certificated air carrier is available during the six (6) hour 
period, or
 

3. 	 when by itself or in combination with other certificated or 
noncertificated air carriers (if certificated air carriers are
"unavailable") it twelve or hours fromtakes (12) more longer 
the original airport to the destination airport to accomplish 
the agency's mission than would service by a noncertificated 
air carrier or carriers. 

4. 	 When the elapsed traveltime on a scheduled flight from origin 
to destination airports by noncertificated air carrier(s) is 
three (3) hours or less, aid service by certificated air 
carrier(s) would involve twice such schc-dulej traveltime. 

D. 	 The terms used in this article have the following manings: 

1. 	 "International air transportation" means transportation of persons 
(and their personal effects) or property by air thereof between a 
place in the United States and a place outside thereof between two 
places both of which are outside the United States. 

2. 	 "U.S. flag carriers" means one of a class of air carriers holding 
a certificate or public convenience and nec,.ssity issued by the 
Civil Aeronautics Board, approved by the President authorizing 
operations between the United States and/or its territories and 
one 	 or more foreign countries. 
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3. The term "United States" includes the fifty states, Commonwealth
 
of Puerto Rico, possessions of the United States, and the District
 
of Columbia.
 

E. The Contractor shall include the substance of this article, including
 
this Paragragh E, in each subcontract or purchase hereunder which may
 
involve international air transportation.
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INTELLECTU;.' PPCPERTY PROVISICNS 
SUPPLIES AND SERVICES CONTRACT 

Article 

I. AuthrorIzation and Consent - Supplies and Services 

II. Notico and Assistance Regarding Patent and 
Cooyright Infrlngeoont 

III. Potent Indemnity - SupplIes and Services 

IV. Reporting of Royalties 
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!. PATEkT lCE--";T
 

If the an1unt of this contrict is !n excess of $10,000, the Contractor shall
indomnIfy the Lnboratory, the Government, and their offi-ors, agents, and
employees vclIrst liabiliy, including costs, for Irfringerment of any United
States lIer patent (exccpt let-ters patent 
issued upon an application which
Is now or r.2y heref-Ter be kept secret or other-.ise wthheld from issue by
order of t-he Governm: nt) arising out of the rn-nufacture or delivery of sup
plies or out of constroction, alteration, modification, or repair of real
 
propeily (hereinafter referred to as "'construction tork") under this contract,or out of the use or disposal by or for t.e account-of the Government of
such supplies or construction work. The foregoing indemnity shall not apply
unless the ContracTor shall have been informed es s,;on as p,-cticable by the
Government of the suit or znction al leging such infringerient, and shall have
been given sjcn o;cpor-unI-ly &s Is affo-ded by applic:a2,le 
laws, rules, or
regulations to pa!-rticlpate 
in the defense thereof; zund fur-her, such 
Indemr
nlty shall not tpply to:
 

(I) en InfrInqe,,ert resulting from cor-.plirince with spocific wrlt-ten 
Instruclons of 'he L-orat-ory or the G:-vernrent directlng a chtnge in "the
supplios ,-o be efveed or In the materilIs or equipnent to be used,
or dl.cting a nnnrer porforrn'vnce.-. of of the coriTirct not nortrally used 
by 11',o Conlrezizor; 

(II) an Ir-frine.-,nt rcsul inc frvn adl-lon to, or chan'ge In, such supplI 1,s 
or cc.nponents 'urnlshed or constructilon work performed which addition 
or chanee~ ro~de subs~.quen- to delivery or performance by the Contrac
tor; or 

(iii) a claimed lnfrIncement which 
Is settled without the consent of the Con
tractor, unless required by final decree of a cour- of competent Juris
diction.
 

IV. FZEPO-TJ.', O- ROYALTIES.
 

If this contract 
is In an amount which exceeds $10,000 and If any royalty
paym'ens are directly 
involved In the contract or are-reflccted In the contract
price -to lha Laboratory, the Contractor agrees to report in writing to the
Governrn nt trrougn tho Laboratory during the performance (,f this contract andprior to ls c&mpletlon or final sO-4'3,tlment the zirount of any royalties or otherpayionts pbld or to be pld by it directly to others In c.nnoctlon wilth theperformance of contractthis together with the naame-s and ,-Jdresses of I icensorsto vhnm sLch Payments are n'.3de and either the patent numb. rs involved or suchother Information as -IIli permit Identification of the pa._cnts or other basis
 on wich the royalties 
,ro to he paid. The approval o- D"'E or the Laboratory
of any indlvidual payments or 
ro, tilcs shall not stop the Government at any tinef1oa contesting the enforceability, validity or scope of, or title to, any

patent under which a royalty or payrrJnts are made.
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ENCLOSURE 5
 

PRZE-AWARD INFOM-kTION 

Attached is n bookie: of Representations and CertificaLions. Please have
 
it executed by an official author!.zed to sign on behalf of your organiza
tion 	and return it as socn as possible.
 

In addition, please provide the information sought below and return a
 
copy 	of thiL page alo:.,g with the execur.ed booklet.
 

1. 	 Contrac:or 2., Contract Vo.
 

3. 	 (Por purposes of this question, "radiation" inclue, s par:ic2es with 
energies in the range of KeV or higher. It does ;.:c 'include laser, 
XR, 1FV or microvave radiation.) 

a. 	 Is there any plarned or potential use of rad.oactive naterii
under the proposed contract? Yes ( ) No ( ).
 

b. 	 Yr there Ruy planned or potential use of n r:,Iiat.on-producing
 
device ( cceleraor, x-ray tac'iine, fusion
cc. reactor, 

device)? Yes ( ) 1o ( ).
 

If %. or b. above is ans-e:red "yes", ple-r-se ,rovide the follow-
Ing infor::arion: 

Principal fnvestigator 	 Phone 

H~ealthPy:ii/ 

Riadiation Safety Officer 	 Phone 

4, -Will Contractor personnel perfor.-m *ny part of thc y-ork at a C 3"ermmenr
o%.ned Con"raco- eatcd (COCO) facility or nt a Govern;ment-owned 
Gov e r nu7cnt-cj, era (!d (COG-C) facility? 1o ( )

Ye.., 	 ( .COCO ( ) GO 

The folloving i& provided for your infoz -aion: 

N;OTICY. OF .IGIT T0 REQUEST PATLT WAIV.1Y. 

Offerors and prospective contractors in accordance vilh applicable statutes 
hind DOE Procurne:nt Pegulati,_:s hzve the right to reqy--.st, in advance of or 
%lithin30 days after execution of the contract, a vaiver of all or ar.y part 
of the rights of the United States in subject inventi:::s in accordance with 
applicable statutes, ani the policies rd procedures :.;et forth in DOE PR 
9-9.109-6. (See Paragraph 5, Page 9 - Booklet of Reprcsen.ations and Certifications 

Aktaclment: 

Reprascntations CertificAtiomsDooklct of 	 anrdc 

http:reqy--.st
http:execur.ed


DEFINITIONS
 

Business OXners who certify that they are me- bers of na=,ed groups (Black 
Americans, Hi{spanic A=ricans, Native Akericans, Asian-Pacific ericans) are 
to be considered socially and economically disadvan-agf!d. 

The term "Native Aericans" -_ns Anerican Indians, Esk-:-os, Aleuts and 
native Hawaiians. Th reter"A.sian-?acific Americaai s" snsU.S. Ci'.izens 
whose origins are frcm Japan, Ci-ina, the 7hillipines, V :tna= , Korea, Samoa, 
Guam, the U.S. Trust 7,ri.orias of the Pacific, Norhei. Xarianas, Laos, 
Cabodia, and 7aiwan. 

Other 4-neividuais :ay qualify as socially and economically disadvantaged 
under procedures to be separately established by the S=:1 Business 
Admiszlracion aL 13 CT -2'..l - i(3)(ii). 

The Cffico of X{i:Iorit:y S=all Business and CDpiLai. &.-erzhip Dcvelopment in 
Lhe S a.il u-iness Ad'isvra-ion has thj_ final aucho:it.y to deten.'ine the 
eliziblity o.f C. cor.ccri to Lc designated ars a s:z.!l di.-advantaged business 
iind h i ansver Snqulies from prime contractors and o'.hers relative to the 
clss; of eligible:., 

The te:rm "subcontract" ncrns any agrecne.nt (other th-n c-:;e involving an 
employer-employee r!e2ationship) entered into by a Federal Cover.-Ment priime 
contracZor or subcontractor calling for 6upplies or services required for 
the 1crfor--ace o" the original cont.ract or nubcontract. 

http:agrecne.nt


A proposal may include technical data and other data, Including
 
trade secrets and/or privileged or confidential cor.mnercial or financial
 
infor.maticn, which tht offeror does not wanc disclosed to the public or
 
used by the Laboratory or the Gover:.'ent for any purpose other than pro
posal evaluation. To protect &.uchdata, the offeror should specifically
 
idet:ify each page, includi:', each line or paragraph thereof, containing
 
the data to be protected, tnd nark the cover sheet of the proposal with
 
the not~co ser forth i:--ediately beov.
 

)OTICE 

The d .a contained in pages . of this proposal have been 
submitted in confidence and contain trade secrets or proprietary 
in fon-ation, and such data shall be. used or disclosed only for 
evaluation puposes; provded that if A contract is awarded to 
theol.or ; m resut otf or in con:,ectio,. vith the sub,i"ssion 
of th.-.s props.a, the Gover,-nent zvnd the Laboratory shall have 
the right to use or disclose the data herein to the exten- pro
vidtd in thic cntritc:. This r..stiction dces not 2..,it the 
Government's or the Laborat.ory's rtght to use or di,:clone data 
obt.ained wiclhout restriction from any source, inclu.ing the 
offeror. 

Referencc to this notice on the cover sheet ,hould lhe placed on each 
page to which the notice applies. Data, or abstracts of data, =marked wich 
this r,oticc will bc retained on crnfidence And used by C.e. Laboratory, DOE 
u: its .snated representacive(s), ncluding Laboratory or Government 
cont'af:tors and consultants, solely.for the purpose of e.';ilu3t~i2g the pro
ponal. The dota r.o pared vill not othervise be disc.c:,,d or used without 
the offeror'b prior ritten pn .ssion except to the cx*,, nt p:ovided in 
any reslting contract, or to the extent required by k. The restric--on 
contained in the notice does not li.mit the Laboratory's n.or the Gove.-arnenL's 
'ight to use or disclose any data conrained in the propc.:;a!. if it is ob.
tainable from any zour o., including the offeror, vithou', restriction. Al
though it is policy to treat all propoaa,.ls as confidenz:..'2, neither the 
L-boratory nor the Cove..... a ss.S - abity for !isclosure or use 
of unl_;arked c!ata end both ray use or disclose such data .-or any purpose. 

http:propoaa,.ls
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BOOKLET OF 

RE?RES TATIONS AYh"D CERTIFICATIONS FOR 

CONTRACT/SOLICThATIO11 NO. MODIFICATION NO. 

,.ERE..... "TAO,. (Check or complete all applicable boxes or block!,.) 

The Offeror repies '.: as part of his offer tha:: 

1. 	 TYPZ OF BUSINESS ORGN!ZATION Dn1S COhNTSACTOR E.STA1LISEh4.__-ST NO. 

He operates as ) n individual, ( ) a partnershi; , ( ) a nonprofit 

organization, ( ) a corpora.:on, i.ncorporated under the larws of the 

StatL of , 'ith principal place of business loc;tted 

A t
 

2. 	 PLAC1' OF COh7TPACT PFZOMA11CE 

Principal place of contracl perfo=na: ce ill be at: 

Strce ).,ddress 

City 	 County State Zip Code 

Co noressional District
 

3. 	 1,OMX1AN--O D BUSINESS 

Concern ( ) is, ( ) is not, CXe-pt as set forth below.
 

Concern ( ) is, ( ) in not, a wotuai-ovned bliness.
 

A ~c.n d business 13 a business which is, at lczast, 51 percent 
Scon~rolled, and iperated by a voLan or vomen. "Controlled" is 

di_,fined as txcrcising the powcr to hake policy decisions. "Operated" 
Is dcfined as actively invol.ved in the day-to-day -ianage.nent. "Women" 
means all. wc.:c bus-.ness owners. For the purposes of this defini
ti.on, businesses which are publicly owned, Join- stock associations, 
and business trusts arc e xypted. Exempted businesses nay voluntarily 
rapresent trhat they are, or sre not, %'oman-owned i! this information 
is available.
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RP.PRESZNTAT!ONS AN'D CERTIFICATIONS - PAGE 2 

4. LkBOR SULIUS ARE.A CONC 7-LN 

le ( ) is, ( ) Is not, ,alabor surplus area concern. 

He ( ) is, ( ) is not, located in a labor surplus area. 

(For definition of "labor surplus area concern" see Code of Federal 
Regulations, Title 41, ?ara 1-1.801. For definition of labor sur
plus area, sen U. S. Depart-ncnt of Labor Listing of Eligible Labor 
Surplus A.eas under Defense Manpower Policy No. 4A.) 

5. EQU,'L OPPORTUNITY 

Ie ( ) has, ( ) has not, participated in a previous contract or 
iubcortrct subject to the )quai ")pportunity Clause herein, or the 
clause orighinally contaned in Section 301 of Executive Order No. 
10925, or the clau e contained in Section 201 of Executive Order No.
 
1114; thaz he ( ) has, ( ) has not, filed all required compliance 

reports; and that represuntations indicating &ubission of required 
conpliance reports, signed by proposed subcontractors, will be obtaln
ed prior to subcontract awards. (The above representation need not 
be submicted in connection with contracts or subccnracts which are 
excmpt from the clause.) 

.6. AFFIB..ATIVE ACfION YRO(ARL 

(1) le ( ) has developed and has on file, ( ) !.s not developed and 
does not have on file, at each establiph*,ent aff;.:.zative action programs 
as required by the rules and regulations .of the 1ecretary of Labor 
(41 Ci-. 60-1 tnd 60-2), or (2) he ( ) has not ,reviously had contracts 
&ubject to the witten affir.-za:ive action progr- requirezent of the 
rules and re-ulazioas of the Secrcta-y of Laboir, 

7. COVElHANT AAi>;-T CONING1XiT FEE 

(a) F4( ) has; ( ) has wot, employed or - -. ied nny company or 
-persons (other than o f' bona fide e-7,w orking solely for 

the offeror) to fsolicic or secure thi- contract, and (b) that he ( ) 
has, ( ) hns not, paid or agreed to pay any co:-::nny or person (ocher 
thitn a full-tLme bona fide employee uorkiag soly--'f for the offeror) any 
fee, com.issiou, percentage, or brokera;e fee : tinget upon or result 
ing from the award of this contract; and agreeE .. furn/sh information 

.relating to (a) hnd (b) above as requested by . Authorized Laboratory 
Procurenent Offici!. (Note: For interpretation of the representation, 
including the term "bona fide enployee," see C,:Ie of Federal Regulations, 
Title 41, Subpart 1-1.5.) 

1' 



REPRS?75TATIONS AXO C-:71TFICATIONS - PAGE 3 

8. 1DE2NTIFICATICN OF PR0PR TAXY TECN-NC.AL DATA 

The Cection of this solicitation oT Contract wi.ch :',ascribes the work
 

to be oerformed also zets forth the lbora=ory' -. n requirements for
 

techr*cal data. The kdditional Technical Data Riequ-ire.ents clause, if 

included !n this solicitation or contract, providc:. the U-iboratory or 

the. Gover:i2e:t x:i':.h the option to order additional !.cchnical data, the 

requirenent-s for vt.ich are not knowa at the tie of contraciiig. There 

is, however, a built-in linication on the kind of :..chnical data which 

ray be required in paragrZLph (e) of Lhe RUghts in %chinicaL Data clause 

(if iiicluded), which provides that the contractor : y withhold delivery
of pr-op etar:y data, 

Accordiuoly, it is necessary that you i4v.icate be!A;' that 7he work to 

be perfor-md teCx knowni requir nents for technit. J.data -s seC forth 

in the solicitation or contract have been revie,%ed, and either itate 
that to the best of your °noiwledge, no d-Ata vil! z s. thheld, or submit 

a J1:;t identify:ing the proprietary data which to L , best of your know

ledge will likely bc used in the contract perfo-.a .ce and v'ill be with

held. 

Pi.ease indic.ate that you have reviewed thc require :,.nts in the technical
 
scope of work and to t:he be.t of your kncwledge:
 

( ) The technical s.cope of york has >ecn re - ewed and 

( ) 1Yone of the data vili be withheld; or 

( ) Data will be ,ithhald ar, follows: 

DATA 

http:TECN-NC.AL


REPR-ESENTATIOS AND CERTITFICATONS - PAGE 4
 

9. RUGHTS IN PROPOSAL DATA
 

It is Laboratory policy for a contract award based r-, a proposal that, 
in consideration of the award, the Covernment shail obtAin uniimited 
rights in the technical data contained in the propc. .4 ,e.%n
tractov vtzrks those portions of the technical info- . ticn kjhich he 
a&.serts as "prprictary data" cr specif ls those pc, ,ons of such 
technical daza vhizh are uot directly related tc or will not be uti
lized 	in the vork to be fund-d under the contract. Accordingly,
 
please indica:e:
 

( ) 	 No restici- on Giver:naent rights in ti proposal technical 
data: or 

( ) 	 The follovin- identified technical data :Ls proprietary cr is 
not directly re'ated to or will not be -,.iS.:ed in the work 
to be funded urt-er the contract: 

DATA
 

10. PECEN'T OF TOR IGN CO.MTE 

The offeror/contractor %:]I represern (as in esti .'.), Loesiately after 
the award of L con'.rag:t, the per=cnt of the forei counrcnt of the itrE 
or service beingprocured expressed as a -,rzen: ,' the contract wvard 
price 	 (accuracy within plus or tnnus 5 percent ,.s .;eptable). 



RZPRESENTATIONS AND CERTIFICAT:ONS - PAGE 5 

CERTIFICATIONS (Check or complete all applicable boxes or blocks)
 

1. 	 SHALL AND St*\LL DISADVANTAGED BUSINESS CERTIFICATION 
(Applicable to offers and cont:acts exceeding $10,000.) 

(A) 	 The offeror ( ) certifies thaL he is ( ), is not ( ), 
a small business concern as defined in accordance with
 

Section 3 of the Small Business Act (15 U.S.C. 632).
 

(B) 	The offeror ( ) certifies that he is a sall business 

(as set forth in (A) above) and is ( ), is not ( ), owned 

and conErolled by socially and economically disadvantaged 

individualS. Such a fiz-m is defined as one: 

(i) 	 which is At least 51 per centure o"'nzd by one or nore such 

individuals or, in the case of a publicly owned business, at 

least 51 per centun of the stock is o;ned by such individuals; 

(ii) 	 whose ranag.ment and daily business operations rre controlled 

by onc. or raore cuch individuals; and 

(iii) 	 which certifies concerning said ovnership and control in 

accordance with sect'.on (C) below. 

(C) 	 The offeror ( ) certifies that he is ( ), is not ( ), a 
rainoi ity individual(s) in accordance wi:h (C)(i) belcv or that 

he is ( ), is not ( ), socially and economically disadvantaged 
in accordance with section (C)(i) or ( )(iii). Socially and 

economically disadvanzaged individuals are defined as: 

(i) 	 United States citizens vho are Black Americans, 11ispanic 
orAmericans, Native Aericans, Asian Pacific Aericans, 

other 	cpecifie& minorities;
 

(ii) 	 any other individual fcind to be disadvantaged pursuant to 

vection 8(a) of the Smal. Business Act (15 U.S.C. 873); or 

(iii) 	 any other individual defined by the Small Business Admin

istration as socially and economically disadvantaged,
 

for purposes rpla:ing to other sections of the Small
 

Business Act.
 

Failure to execute all parts of the certification will be deemed 
a minor informality and the offeror &hall be permitted to satisfy 

the requirement prior to award. 

http:sect'.on


REPRESENTATIONS AND C RTIFICATIONS - FAGE 6 

2. CLEAN4 AIR A2N 
 WATER CERTIFICATION
 

(Applicable if the offer exceeds $100,000, or vhn Authorized Laboratory

Procurement 0:f'ciz1 has determined that orders u;nder 
an indefinite
quantity contract in any year will exceed $I00,OCC, or a facility zo be
used has been the subject of a conviction under the Clean Air Act 
(42
U.S.C. 1857c-8(c)(i)) 
or the Federal Water Pollu, !on Control Act 
(33
U.S.C. 1319(,.)) and is listed by F2A, or is not o the-vise exempt.) 

The offeror cerrifies as follows:
 

(a) Any facility to be utilized in the perfor"=nce of this proposed
contract has 
( 5, has not ( ), been listed on c:.he Environmental
Protection Agency List of Violating Facilities.
 

(b) lie vill promptly notify the Authorized Labo ,itory Procurement
Official, prior :o award, of the receipt of any v-.niunication from theDirector, Office of Federal Activities, Enviror.=.
.ttal Protection Agency,

indicating that any facility which he proposes 
tcc use for the performance of the contrac-t is under consideration to b listed on the EPA
List of Violating Facilities. 

(c) 
 He will include &ubstantially this certific.zion, including this

paragraph (c), in every nonexempt subcontract. 

:3. CERTIFICATION OF NONSEGRZEGATED FACILITIES
 

(Applicable to 
(1) contracts, (2) rubcontractr, -:,d (3) agreements
with applicants who are themselves perfor-ing fe orally assisted contruction contracts, exceeding $10,000 which are :i)r exempt from theprovisions of the Equal Opportunity clause.)
 



RpESENATIONS A rD CZTIYICATIONS - PACE 7 

By the submission of this offer, the offeror, applic ':nc, or subcortractor
 
certifies that he does not maintain or prcvide for '.~is employees any
 

segregated facilities at any of his cstablishents, an that he does not
 
permit his ezploye. to perform their services at a.,y location, under
 

his control, where segregated facilities are rminta .aed. He cerzifies
 
aaintain or enployees any
furtner that he will not provide for hi 

segrcgated facilities a" zny of his establishmnents, and that he will 
not permit hIs employees to perfom their services .,t i-hy locatlion, 
tnder his coutrol, N;hcre segrega.ted facilities are '_aintained. The
 

offeror, applicant or subcontrc:tor agrees that a 1 ",:ach of this certi

fication is a violation of tbZ Zqual OpportuniLy c'.: use in this contract.
 
facilities" means
As used in this certification, 	the term "segregate. 


rest rooms and wash: ,oes, restaurants and
any waiting rocms, york areas, 

other eating areas, tLe clocks, locker rooms end c c.hur storage or dress

ing arcas, parking lots, drinking fountains, recre: .:ion or entertainment 

arcas, transpLration, and housing facilities prow zed for e-ploy'ces
 

the basis of race, creed, .,olor, or national
which are seregat cd on 

origin, because of habit, local custom, or otherv4-a. V!e further agrees 

that (except whee he has obtained identical certi: cations from pro

posed subcotractors for specific t*ie periods) he -:ill obtain identical 

certif icatious fron proposed subcontractors prior o the award of sub

contracts exceeding $10,0C0 which are not exempt f on the provisions of 

the Equal Opportunity clause; that he w,*I.l retain :uch certification in 

his files; bubcontractors (except where the propos.d subcontractors have
 

submitted identical certifications for specific ti -a periods):
 

k- ORNCTICE 	 TO PROSPECTIVE SUBCCNh'.CTO"KS OEQUiR..iCrITIFICATONS 

OF NONSEGR.EGATED ACILITIZS 

A Certification of Vonsegregated lacilities tiust I . submitted prior to 

the award of a subcontract excee.ding $10,000 whic> is not exempt from 

the provisions of the Equal Opportunity clause. '-a certification may 

he subimtted eithcr for each subcontract or for a ' subcontracts during 

a period (i.e., quzrJ.;'y, ~ tLcannually, or annua ly).' 

NOTE: 	 The penalty fb;making false statenents in offers is prescribed
 

in 18 U.S.C. i001.
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4, CERTIFICATION OF INDESNDENT PRICE DETZ":LXDATION 

(a) By submission of this offei, the offeror certifies, and in the case 
of a joint offer ench party thereto certifies as to Srs ovn organiza:ion, 
that in connection with this procurem.ent: (1) The prices in this offer 
have been arrived at independently, without cou.ulta,!on, co=unicator, 
or agreement, for the purpose of restricting cu pecition, as to any matter 
relating to such prices with any offeror or with any comperitor; (2) Unless 
other-.;rse required by Ia,, the prices which -ave been quoted in this offer 
have not been kno ....g-y disclosed by the offeror and vill not knovingly be 
disclosed by the cfferor prior to opening, in the case of an advertised 
procurement, or prior to auard, in the case of a negntiated procure=ent, 
directly or indirectly to any other offeror or to any competitor; and (3) 

. zade =adc to anyNo atLemp-. bcen or will be by the offeror induce 
other person or firm to submit or not to submit an offer for the purpose 
of restricting cu-peti:ion.
 

(b) Each person 5igning this offer certifies that: (l) lie is the person 
in the offerr 'i organ.ation responsible within tha: organization for 
the decision as to Lhe pric f; being offered herein a:',d that he has not 
participated, anrd will not particiate, in any action contrary to (a)(1) 
through (a)(3) a-bove; or (2) (i) lie is not the person in the offeror's 
organization res.ponsbl.e vizhin that organization for the decision as to 
the prices offered herein but that he has been authorized in writing to 
act as agent for the persons responsible for such decision in certifying 
that such persons have not participated, and will not participate, in any 
actio'n contrary to (a)(1) through (a)(3) above, and as their agent does 
hereby so cerciry; and (iJ) He has not participated, and will not partici
pate, in any action contrary to (a)(2.) through (a)(3) above. 

(c) TThis certiflcation is aot applicable to a foreign offeror submitting 
an offer for a contract vhich requizes perfornance of delivery outside 
the United States, its possessions, and Puerto Rico. 

will(d) An offer not be cooasidered for award wherzt (a) (1) , (a)(3) , or 
(b) above has been deleted or modified. Where (a)(2) above has been de
leted or :odificd, the offer will not be considered for award unless the 
offeror furnishes with the offer a signed statement Vhich sets forth in 
detail the cirrunstances of the disclosure and the head of the agency, or
 
his designee, deten-ines rthat =ade for the purpose
.uch disclosure was noL 

of restricting competition.
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5. CERTIFICATION AS TO SMALL BUSINESS OR NONPROFIT STATUS UNDER 
PUBLIC LAW 96-517
 

PATENT TEIRMS AND NOTICE Or RIGHT TO REQUEST PATENT WAIVER 

1. Under the provisions of P.L. 96-517 the patent terms required for
 

contracts with Offerors in certain categories are as set forth in DOE
 

Procurement Regulations. In order to determine the Pateni Provisions
 

applicable to this contract, please check the applicable box.
 

Offeror is:
 

[ ] (a) 	A small bus~ness firm as defined at section 2 of P.L. 85-536 

(15 U.S.C. 632) and implementing regulaticnc of the Adminis

trator of the Small Business Administration. For the purpose 

o- this definition, the size standard for small business con

cerns involved in Goverrutent procurement, contained in 

13 CFR 121.3-8, and in subcontracting, contained in 

13 CVR 121.3-12, will be used; 

[ ] (b) 	A university or other institution of higher education or an 

organization of the type described in section 501(c) (3) of the 

Internal Revenue Code of 1954 (26 U.S.C. 501(c)) and exempt
 

from taxation under section 501(a) of the internal Revenue
 

Code (26 U.S.C. 501(a)); or
 

[ (c) A nonprofit scientific or educational organization qualified
 

under a State nonprotit organization statuue. 

Please identify the statute:
 

(d) None 	of the above.
 

2. Offerors who have checked (d) above have the right to request in 

advance of or within 30 days after execution of the contract, in a,cordance 

with applicable statutes and DOE Procurement Regulations (9-9.109-6), a 

waiver of all or any part of the rights of the United States in subject 

inventions. If the Offeror intends to request a waiver to such invention
 

rights pursuant to DOE PR 9-9.109-6, please indicate:
 

( ] I intend to request an advance waiver in accordance with DOE PR 9-9.109-6. 

[ ] I do 	not intend to request an advance waiver. 
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This is submitted with the intention that the Department of Energy
 
rely on my representation that
 

(organization name)
 

is a member of the category indicated.
 

Respectfully submitted.
 

(organizatron name)
 

Date Submitted (signature) 

Name 6 Title of Authorized Representative 
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6. 	 ORGANIZATIONMUL CON1YLICTS OF INTUEST 

Disclosure or Representation
 

A. 	 Solicitation Docuient 

It is Argonne National Laboratory and Department of Energy policy to 
avoid situations which place an Offeror in a position where its judg-ment
 
aay be biased because of any past, present, or currently planned interest,
 
financial or other.wise, the Offeror may have which relates to the work 
to be prfo-ed pursuant to this solicitation or where the O.feror's 
perfornance of such work --ay provide it with an u=air competitive ad
vantage. (As used herein, "Offeror" means the proposer or any of 11ts 
affiliates or proposed consultants or subcontractors of any tier.)
 

T"herefore: 

(1) 	The Offeror shall provide a statement which describes in a concise 
wllnner all relevant factS concerning any past, present, or currently 
planned interest (financial, contractual, organizational, or other
rise) relat.ng to the work to be perfo-ned hereunder and bearing on 
whether the Offeror has a possible organizational conflict of interest 
with respect to: 

(a) 	 being able to render impartial, technically sound, and objective 
assistance or advice, or 

(b) 	 being given an unfair competitive advantage. The Offeror may 
also provide relevant facts that show how its organizational 
structure and/or =anagenent systems liait its knowledge of 
possible organizational conflicts of .interest relating to other 
divisions or sections of the organization and how that structure 
cr E:yr.tctis wouil avoid or mitigate such organizational conflict. 

(2) 	In the absence of any relevant interest referred to above, the Offeror 
shall submit a statement certifying that to its best knowedge and 
belief no such facts axist relevant to pos.sible organizational con
flicts of interest. Proposed consultants and subcontractors shall 
submit such information directly to the Li boratory. 

(3) 	 The Laboratory will review the Eutatement .abmitted and -..ay require 
additional relevant information from the ,'ifferor. All such inforna
tion, and any other relevant infor -acion kown to the Laboratory, 
will be usd to determin'e whether an awae- to the Offeror may create 
an organizationi.! conflict of interest. Yf such organizational 
conflict of interest is found to exist, the Laborator) may:
 

(a) 	impose appropriate conditions which avoid such conflict;
 

(b) 	disqualify the Offeror, or
 

(c) 	 determine that it is other-w-se in the best interests of the 
United States to contract with the Offeror by including 
appropriate conditions mitigating such conflict in the contract
 
awarded.
 

http:relat.ng
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(4) The refusal to provide the disclosure or representation and any
 
additional in--or:--Ltion as required shall re::ult in disqualificatiou 
of the Offeror for award. The non-disclosu-:e or misrepresentation
 
of any relevant interest may also result in the disqualification
 
of the Offeror for award, or if such non-disLclosure or misrepre
sentation is discovered after award, the re:uling contrac may
 

be terminated for default. The Offeror may also be disqualified
 
from subsequent related Laboratory and Depar:tent of Energy
 
contracts, and be subject to such other re-nLdial action as may be 
.er-itted or p~ovided by law or in the resuA-:ing contract. The 

attention of the Offeror in ccnplying with this provision is directed
 

to 13 U.S.C. 1001. 

(5) Depending on the nature of the contract act:-ities, the Offeror may, 
because of possible organizational conflict,: of interest; propose 
to exclude specific kinds of work from the Statenent of Work contained 
in a solicitation for a negotiated procurenc.nt, unless the solicita

tion specifically prohibits such exclusion. Any such proposed 
exclusion by an Offeror shall be considered by the Laboratory in 
the evaluation of proosals, and if the Laboratory considurs th2 

proposed emcluded work to be essential or an integral par: of the 

required work, the proposal may be rejected as unacceptable. 

B. Disclosure Foruiat 

With respect to past, present, and currently planned interests (financial, 

contractual, organi;zational, or other-vi,:;), the Offeror should furnish a 

list of past, prcsent, and currently planned activities (including contract! 

which relate to the york to be performed under the solicitation. 

The list may be in colu=rnar format showing: 

(1) The coupany (or agency) for whYIch the work is being, has been, or
 
will be performed; 

(2) Nature of the work (a'brief description),
 

(3) Period of performance for the york; 

(4) Dollar value of the work; and
 

(5) Sales and zarketing activity.
 

Similar infor--.ation should be provided by the covered subcontractors
 
and consultants relating to the work to be perfor:ned by them under the
 

solicitation.
 

/
 

http:procurenc.nt
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7. COST ACCOU.STING STANDXARDS CERTIFICATION - NON-DEnSE ).?LICA5kILIT Y 

Any negotiated ccntrac in excess of $100,000 resulti:'.g from this solici
tation sh.all be subject to the rpquire-nents of the cla-uses entitled Cost 
Accounting Standards - Nondefense Contract (F1R 1-3.1204--2(0)) and Adin
istracion of Cost Accounting Staneards ('), 1-3.1204-)(b)) if it is 

awarded to a contractor's business unit which (i) at the time of award is 

perforrning a national defense contract ur subcontract of $10 million or 
=ore subject to full (4 CFR 331) CAS coverage that v awarded during the 
contracto '; Current cost accounting period, (ii) received ztatior-al de
fense CAS covered awards during the preceding cost accounting period of 
$10 tmillion or more, or (iii) received nr-ional defense CAS covered 
awards du the preceSng cost-, ccoun.ing period of under $10 million 
but Gsch awards accounted for 10 percent or more of th- business unit's 
vales for the precndin,, period, exzept contraccs v:hicn are othe.-ise 

exeMp"t (see 17' Othcr-aise, an award resultl-3.1203-2(a) and (c)(4)). 
ing froM Lh.s .olitration shall be subject to the requirenents of the 
clauses cntitled Co sis.en-y of Cost Acounting Practices - Nondefease 
Contract (F?'?Y1-3.1204-2(b)) and Administration of Cost Accounting 
Standards (7TR 1-3,!204-1(b)) if the avard is (i) the first negotiated 
contract. over $;500,0O0 in the event the award is to a contractor's business 
unit that is not per -. non--.or.zMn- under any CAS covered national defense or 
defe. se conra.ct or subcontract, or (ii) a r!gociated conaract over $100,000 
in the event the avard is to a csn:ractor's business unit that is perform
iug under any CAS covered na:ion3 defense or nondefense contract or sub
cont.racc, Ccept contracts whlcn are othe ,vi: exempt (see F?R 1-3.1203-2(a) 
&nd (c)(4)), This so!licitation notice is not applicable to rma1l business 

conce.rns. 

Certificatae of CAS Applicability 

The offeror hereby certifies thlat: 

A ( ) It is currently perfo-aing n negotiated national de.emse contract or 
subcontract that contains a Cost Accounting Standards Cl:use (4 CFR 331) , and 
it is currently required to accept that clause in any ne-,, negotiated national 
defen-se contracts it.receives that are suliject to cost ac::ountlng standards. 

D ( ) It is currently ?erforning a negotiated national delense or nondefense 
contract or subcontract that contains a cost accounting .a¢andardsclause re
quired by 4 CYR 331 or 332 or by F.R Subpart 1-3.12, but !.t is not required to 
accept the 4 CFR 331 clause in nev negotiated national dcfense contracts or 
subcontracts which it receives thast are ubject to cost accounting standards. 

http:conra.ct
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C ( ) It is no- performing any CAS covered nationa. defense or nondefense 
contract or subcc..:.act. The cfferor further certifies t.nat it will irediately
 
notify the Authorized L-boratory Procurenent Official in vriting in the event 
that it is awarded ainy uegotiated national defense or nonrefense contracrk or 
subcon~rrct con aining any cost accounting standards claus: subsequent to the 
date of this certificarc but prior to the date of the avard oi a contract re-
sulting fron thi, solicit3tion. 

D ( ) it is an edua tional institution receiving contract awards subject to 
FPR Subpart 1-15.3 (.C 73-8, OF3 Circula: A-21). 

E ( ) It is a State or local governnent receiving contract awards subject to 

FPR Subpart 1-15.7 (FYC 74-4, 0MB Circular A-87). 

F ( ) It is a hospiv'l. 

NOTE: Certain f!.rn fixed price neotinted nondefense contracts awarded on the 
basis of price cmtpe~ition nay be determ:ined by the Authzrized Laboratory Pro
cure-ent Officia (at the t>-::e of -V.'ard) to be exempt froz cost accounting
ztandzirds (OF: 1-3.1 203-.2(c ) (4 ) (Jv)) . 

A.ditional Cerr.Licazion - CAS Applicable Offercrs 

G ( ) The offeror, subczt to cost accounting standards but not certifying 
under D, E, or F above, further certifies that praztlces used in estiating 
costs in pricing LhS proposal are consistent with the practices disclosed in 
the Disclosure St:atcment(s) vhere they have been submitted pursuant to CA.SB 
regulations (4 CYR 351). 

Data Required - CS Covered Offerors
 

Th.ie Offeror certifying under A or B above but not under D, E, or F above, is
 
required to furnish the ns.ne, address (including agenc,' or depart.ment component); 
and telephone nz.ber of the cognizanr contracting officer adnlnisterin the 
offeror's CAS covered contracts. If A above is checked, the offeror vill also 
identify those currently eff.::.ive cort accounting stand.:rds, if any, vhich upon 
avard of the next negotlated national defense, contrict Cr Subcontract rill be
coLe effective upon the offeror. 
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NA)S 	 OF CONTRAC.M.G OFFICER: 

ADDRESS: 

STANIDIAD 3 NOT 'ST APPLICAkEr : 

8. 	 CE-RTI7ICATION RLCSARDI2C SUBCOhT' },ICTING A2D PLA1US 
(Subcont.racting Representation) 

(A) 	'1eofferor represents that the following conditionm; prevail which
 

deter .ine uhether the f±i- shall be required to subit a subcontracting 
plan for bus:-ess and s:.all business concern o'.rncd andIaJl concerns 
controlled by socially aud economically disadvantaged individuals: 

) (i) 	 he is a s-=2.1 business a!, defined 'n accordance with Section 3 of 
the S'aall Business Act (15 U.S.C. 632); 

-) (ii) 	 subcontra inc-, possibilities are not: offered with respect to this 
contract; 

) (iii) 	 the contract, including all zubcontracts thereunder, will be per
formed cntirely outside of the United States, its terri:oriea and 
possessions, the District of Columbi and the Commonwealth of Puerto 
Rico anI i.s therefort: not covered; 

) (iv) 	 the contract rthalY not t:xcced $1,000,000 (1i solely for construction 
of a public fazcility) or $500,000 ozhe-isc- or 

) (v) 	 the concract is for tery'icca whi:h are perntnal in nature and is 
therefore Dot covered. 

(B) 	 The offeror represents that he is not required to :;ubmit plans for*sub
contracting vith nal and small disadvantaged businesses because he has 
properly executed one of the above representations. 
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(C) 	 the offeror certifies tbhat he vi3ll vubmit a Subcontricting Plan in 
accordance with the :e.-s and conitions specified uni2.ss exempted 
by (A) above, and t,i he vill require it of all appr:.priate subcon
tractors unt.less they certify tli.t they are !x~pt. 

Failure to execute this representation vill be deeme A minor 
informality ard the of.Hror/contracor will be per=itrcd to correct 
the oni:sion prior to award. 

}UY2: 	 OF OFlTRORI: 

BY: 

(Sigia~ure of Fersou Authorized to Sign) 

IIuJ E klND TIMLE 
OF SICG'cR: 

DATE 	 SIGI-D: 
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HISTORY OF EGYPT ENERGY AUDIT PROCUREMENT
 



AR G 0 N N E
 
N A T 1 0 N A L
 
L A B 0 R A T 0 R Y INTRA-LABORATORY MEMO 

October 31, 1985 

TO: T. Wolsko 

FROM: M. Monarch 

SUBJECT: Historv of Eg'-t EneLv Audit Procurement 

BACKGROU ND 

Argonne National Laboritory went through a lengthy process to select the best 
qualified consultants to perform energy audits and audit training in Egypt. The 
ev.uation procc:i-s allowed for open competition among bidders and a cornprehersive 
two-stage technical and cost examination of tll responses inclusive of personall interview 
of the bidder finalists. As a result of this seleetion process, Argonne National 
Laboratory takes the position that the best qualified firms were seleeted to perform the 
tasl:. of industrial audits and audit training in Egypt. Argonne Naionnl Labc,;.tory 
establiled Bisie Ordering Agreements (I3OAs) with three firms. T1e th1ree firms are: 

C Hagler, Dailly & Co. 

o Foster Wheeler Ene -,y Corporation 

(, Stanley Consultants, Inc. 

The BOAS established the technical and cost parameters of the audit and audit 
trainin(, work to be performed in Lgypt. One of the most important cost parameters 
established was the billing or fee scheles for different job classifications to perform 
the work. These fee schedules were established for the term of the BOAs, approximately 
three year's. 

The following describes the process that Argonne National Laboratory went 
throuih to secure BOAs with the three consulting firms. 

PUBLICATION OF RFP 

On February 21, 1S84 ANL published an RFP for Industrial Energy Audits and 
Audit Training in Egypt. Bidders were instructed to respond by April 13, 1984. 
Attachment 1 contains a complete copy of the RFP submitted to bidders. 

A total of 1G bids were received in response to the RFP. Attachment 2 lists the 
bidders. No late bids were received and all 16 were included for review. 



PRIMARY REVIEW OF RFP 

A primary review of the technical proposals was conducted for all 16 bidders. 
Attachment 3 shows the review form that was used, the weights used for each of the 
items in the review, and the results of the review for all 16 bidd':rs. There were three 
technical personnel involved in the review, Attachment 3 indicates the results of the 
primary review as follows: 

# 	Raw scores (based on a 1-5 ranking for each item considered), 

e 	 Normalized scores (using the weighting factors for each item 
considered) and, 

a 	 A total score for each task. 

The normalized score for each specified task includes the following: 

o 	 Normalized score for approach, 

o Normalized score fu,.experience and capability,
 

c Total ;iorm-1i ed score for approach, experience and capability, and
 

o 	 A composite score that includes credit for how well the bidder did 
in the other task. 

Tie composite score for each task is normalized to a value of 100. Each task 
was considered separately. I evaluating the results of the primary review it was agreed 
thnt a difference in scores of less than 3 points was insignificant. It was agreed that the 
bidders who would be considered for evaluatio'i in the second screening, the Detailed 
Technical lReview, would ir.,:ide the two that scored the highest in the estimation of 
each evaluator i: each task. Consideration was taken for ties (i.e., less than 3 points 
difference). Table 3-4 in Attachment 3 gives the ranking:; for the bidders. There were 
eight bidders who qualified for consideration in the Detailed Technical Review. 

DETAILE) TECIN-C.,., REVIEW 

In carrying out the Detailed Technical Review it was decided that the eight 
bidders would bc divided into three groups as follows: 

o 	 Priority 1 - All bidders that were scored as the top--ranted by at 
lea't one evaluator in either Task 1 or 2. This included Hagler, 
Foster, Stanley, arid Weston, 

o 	 Priority 2 - All bidders that received a second place rank by more 
than one reviewer. This included EDI and USS and, 

o 	 Priority 3 - All bidders that received a second place rank by only 
one reviewer. This included CDC and Daniel. 

The approach was to conduct the Detailed Technical 111eview on the Priority 1 
group first, the Priority 2 group next and the Priority 3 group l._,st only if the first two 
groups did not lead to a clear decision. The forms used in the D, .aiied Technical Review 
are contained in Attachment 4. The results as shown in Attiehment 4, indicate that 
there were three bidders that received a first place ranking by at least one reviewer. 
These three bidders are Hagler, Foster and Stanley. 



IJNTERVIEW OF TOP SCORNG FIR MS AT-A ,L" 

'Itw~sde~r~mned rerw~old y to.AANL for- an.. hatth b~ 

avial -Cfbroaer p -cet oalwfracni daad~te 0p 
or Toe tas it:,w of te jialteroview. in t e event-o ea,bde-rviwers ej 

~ ~g~r'~st~anStnii n f eurv~ide'~ f ire the 'three .,op 

:were asked to'clorneto'ANL i'6r~ahinteriew 

EVMAUATION OF FINAIdST BIDDER COSTr PROPOSALS' 

The cos~t~prpsl'ortefun bidders invited forr nterview w re Included in th e 
overll'final vauto process. *Attachmiient 5 contains the forat',and results ofl the,-. 
cost evaluation for, bidders' Hagler, Foster Staniley~and'ED!. 

Although' all the~'bidders~ were asked to prepare~ avs etmefo 'thie'lsame 
- sestr(.e ra.ning cpu 


_'dit :'t ieres s are easiy ~ ,so'the
clsts.a'nalty ~no comparale- O't. 

~total project,,ot esiaeS1in1e stems expensive($~P6 3,00,0n-1 H er. ist e., 

leatep siv,,( ,,1 ) However thce 'wee significant diffgrences. in 'th 4 Ievel of 
~effort to be appIied to periorm t e same~ tasks.For', ,a plo int4 k2'Stiinley proposes 0 
)"211 peso- wekiof .effortA to'perform 'the~ 15- audits, while,, Hngler prioposes .only 41 

i-weeks.& If the' corn parisoivjsn'ade on the basi s 6f cs ~ ero--eek of -ef f rt 
2~ 't~n-:Saneyisthe -least epnie($07sn ee)'ndED1! is the'I miost, 

ten, Si~ive32, e pe$2707e%,': per~ pe' 

4,F!NAL EVALUATION 

Interviews~with Stanley,?Fos ter, and&"ED[ were held May , 9 4" Aniterv iew 
wshl EihHgeMa-,,18: Al the11.1cnclrviwr"wrepee'ne 

"r. usenAbal [hiranan
otheO'gniatioi'-. gy:Enlrging anfd Tho ma- VJoisko ANL Project 'Of 'r, for th'e 
eniet~p prjc a.so-ati on %theinteiews. Asa r'iesuI1't'4 the'einterview process 

the 'revicw id~', c_'cud&Aa Ba c ;idng' geemet (3, 11s) sh Old, be urawn UP 

1ht'ta JO'rderi team,'el' -Te.tslnjcpclde_mprogram sicesl t~'~he 'exepion of Stanleyin Task,,'1,i
 
':sr'e ~tovdo overview orpeliay dits.,:They,offercd te
-h eyth at liagl~rie lr ~ ovitindgpoyd tr-0~ curs e in thie audit Toe. ere

availabilityo ne s itoutr riigctpoes
 
h6however,' the nmost expensive or a~cost per, pers9n-week 'of' effort.basis ., Stan
 
'Fost col b0h auidits Sarlhy, has b'ro- Indus'tria1 

ex~perinewhile Fo'er' eperie is mor reieyrltd osterc'ould be' utilized' _ 
to develop triigmtrasta are mrnore advanced, than :wlin" Haglerc'urren~tlyh as. 
BohSaie n otra6ls xesv on a, Post p rerso n7P ekI than'is iHagler. 

SELECTION',OF FIRMS FOR BOAS~ ''' 

'The teckni, .l rev'ie team subm it ted their ecimn osf&'he awardo 
~~Basic 'Ordcring,:Agree~s NLProcurement flivisioni n.May 14, 19 84 As
 

~rsut'of these re6ome 'd tins ANL e0cue BAs as-folows:
 

* 1Hglr,, Bailly' & mo.-Sep2mb)82 

* ,,Fbster .Wheeler Energy .*Corp.7Octobe'r ,1-2 1'984, ' 

oStanley Con'sultants, :In'c.-iSeptemtber 27,, 1984 



The length of the BOA Contract for each firm is as follows: 

e Iagler, Bailly & Co. - October 31, 1986 

o Foster Wheeler Energy Corp. - October 31, 1986 

o Stanley Consultants, Inc. - April 30, 1OV5 

The fee or billing schedules for personnel to perform the :udit and audit training 

work was establishied for the effective life of each BOA. 

MM/dd 

Attachments 



ATTACHMENT I
 

RFP - INDUSTRIAL ENERGY AUDITS/T1RAI I I1C
 
UNIDER SEPARATE COVER TN APPENDIX 3.8
 



At tachmDent 2
 

LIST OF "MiDEPS
 



----------------------------- -- ------ ---------------------

Table 2-1. List of Bidders 

Desi onat un
 

No. Bidder Code
 

I ABI Enqireering Coonsultants ADI
 
2 ANCO Engineers, Irc. ANCO
 
I Bentley Englneering Co. Bentley
 

4 CITM Group, Ltd. CITM
 

5 Control Dta Corp. ard Resource
 

H'ana mient Associates CDC
 

6 Daniel Internatioral Corp. Daniel
 

7 Devel pnent Sciences Inc. DSI
 

8 Energy/DLvel pntent International,
 

Georgia.Teclh ReFearch Institute,
 

Xenergy EDI
 

9 F, ter" W l€:per Enerc.gy CDrp. Foster
 

10 Gibbs F, Inc.
Hill, Gibbs
 

11 Hagl1er Diki 1ly E, Company, Reliance
 
Energy Services, and Arthur D.
 
Little, Inc. "H ge
 

12 Lar-y L. Sche ., .i Associates Schedin
 
Q3 Starnley Ca"- ..rtto
1s Into',Kinetics
 

Consulting Group, F7cer Consultants Stanley
 

14 Syska Y HerI rrewsy Esr gineers Syski.
 

15 USS Engineers and Consultants, Inc.
 

aid SoLthtern El ec.r i c. Interriat i onal
 
Inc. USS
 

16 Je.tor Intternatiorial, Inc. Westor
 

HU: es.ignati on Code used in all1 ref erences to ki dders. 

http:Enerc.gy


Attnchaent. 3 

PR.XY 7,CITHICAL flLVIE 

G.Smple Evalution Sheetu 

''a ek I 

Tacr~ 2 

2. 	 Algorittman for Computin3 )orwal-ired Score from Rm., Ecor--s 

-. P-Aw 'cori for Each Bidder3. Table 

4. 	Table 3-2. Noialixed ,coren R~nred by Tank I Cn',posite Score 

2 Cov. 1osite Score5. Table 3-3. ,or-mlized Ecorefs Ranked by Tauk 

6. Table 3-4. FrjJ:ac,-y Tcchnic.l Review Results 
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UASK I - 11,SmusUIL, EVERGY ADUDT TRAIII1IG 

....
 
_RVALUATO0.


IACTOR 


2 - rginal
5 -	Exccllcnt 


1-	 Poor4 - Good 

3 - Adequt-c
 

NjO RMAL IZL 
SCORE
POINTS 


APPROACH
 

1. 	 1 Overal 3. technic .Lcontent and completeness of 50.
 

propo~od coure 1aaterial.......................5
 

demonatration_
.1.2 	 lke of Lextboolks, uorlbooks:, 

... 	 50% (1-5) . 
other trainintg aida .........
inutxunent at ion !,nd 	 . 

ed Score .............................................
-,! 	 .i1 . *
 

17,, ;

1.13 	Ti.24aI .0 

AiYD 	('A....:•_" rCL"l ATS1 Lf 'Y 

audiL and insLcuctional5
crrl technical,
1.2) 	 . 5%r
........ o....... 


cxperience of indjvidul instructo 


with
structureexirt 	ing course 
1.22 	Dcmoristritiovi o 40Y(1-5)

trining id.................. 

courr vaiterici trod 


a record of

that 	orginization has 1.23 	DemonrLration -- __15%(1-5)


instruction...................
VIadiL course
!uccenrsfuI 

............
..........
Sco 	e..............
foaln 	Noi malized1.24 


3 TOTAL TASK I ,ItX,1 IZED SCOE 

!.core.........SCORE+ 1.24 (Experience!', IMOMUALIZED
tnl1.13 (Approach) 	 ,- & Capability) liornmlized 

I 
L
FOR 	 ASK 2

AIMh 	 CIREDIT1TOT TASK 

+ 2.3) o.mnli..ed Score ....................................
Totl. (.3 


OF FOR,4* 
*PLACE WRITfEN SF-1niARY COMIBENTS ON BACK 



--

!'2JI"7'~~F~2~!Z2 I1 V- 7UTL AU-I 

LALIATV,ACTOR 

G 	POI1 8:EVALUAT£10N L 'ATIX, 

S- lI :eient 2 - rgin 
4 oi-oo 

3 - Adequate 
. ...- IORHALIZED 

ur./A POINTS SCORE 

APPROA CII 

2.11 	 Prc--Aucit Procedure. 

otrutcture of pre-
Ovcrasll cumplct.nco- Lnd tcchnical 

plAnt profile
audit. procedurer that l..1', for tL good 


x:ay toward Iiipiementing i rucceroful.
and pr.vc the 
.. 30% (1-5 

.........
d ... 

2.12 	 AdtPoe~ri 

cunpfl: ,' n ect f nnd technical t'.,ucture of
OeCr]fl 

emplo),-cr of inutrtru
,:i urocedmeurc- inclu-;ive of 

-ilar.gg-Wen .
eiantiton and dIe.L col lec tion rand 	

. . . . . .. 	 . . . . . . . . 
p 	 o l l £ ee; . . . . . . . . . . . . . . . . . . .
 

Por- t. Audii. l'rocedwrep2.13 

of the
technic'AA coructure

OVerall comptj es, ,;ud 
of (Cumputer

po.t-.udit procedorcc, iv.:iu ivc 


ttAi imalyriu procedures and

lifcn--e avaimabP) 35% (1-5). .

,.tructurc/coutcnt ......................
audit report 

I.....................

Scovc ............................
2.14 	 foLal lxorn liicd 


..... ~I~C( A' C,.PPA.I I,!TY
 

and audittechuical quLIificatiors2.21 Overa.l1 _.......... 
c :perienCe oi 	 itidividual au6it term ember s 35% (1-5) 


of exyisting, prc--&udit, rudit, rnd
 
2.22 Dc-,nstrPt cn 

of z)evsurement	 _.--
.:	 n t cp-''.iity inclusive andj-OG-audit (iaa it h rV' rug.r45n,(1-)u1uiil, (1uIL gathcrin;,,MUalfgement 

4.5 (...
nnaly, it; proc'.durea 


of ruccific iccersful induttrial
 
2.23 D,,tronstr ation 

Jtadirig to coctmentedLaudit ?ccomtplismenL[a 
2C----encrgy av:v ,ngcu 	 ...........................
induutrial 	

-

2.21 J.'otal Normnali:ed Score................................... 	
.... . .
 

rAS71 2 NORAL)ILZD SCOEP3TOTAL 
,:ormalired Score.. 


'Totl2.14 (Approach) + 2.24 (Erpericnce & Capability) 


FOR TASK I NOPOIALtZED SCORE

TAS-, 2 AID CREDIT4TOTAL 	 ................
oa 3 + 3 Noralied Scoe 


T AC ',,.JT)h r YCO!4ER'S Oil B,ACK, -v ORM*
 

http:Overa.l1


panel uIll he eatabliched-tO L.aluate 
A contractor propoual cvnlu.ti .o 

- .e nd the ael-ection of contractor(.). Cont'.CtOrc are 
recopropoalp aid 

or both ThI't I L-Md Tack 
invited to submit propoaAlc, for T~ek I and/or 7T.cl- 2 

t isof each otL <ri. r 
I arD 2 wil1 be evaluatcd independently

2. Tnbks 
I and Tack 2.to both Taskinclude a rt.gponsnpropo91'lD thtitav~ilnble for 

evviuated for uxpprol-h, capbility, 
ror cach tLck, proponalC xill be 

the follIuing criteria 
ezperience, and orgtnixntiomlJ 

qualifications uning 

weights (i.e. points):
with their renp.CctiVe 

11T.-PTS.
 

Taxfiz - Industrial Energy Audit Trnining 


40
........
............... 

Approach ................................... 


4 
Eyperieenc'. tind orgeni;:vt10fll Qualifications ............ 


Cwab4iliLy, 20. .............
2 Reopone..
Available Credit for T1 

.
....... 100
 

TOTlL ............................................ 


UT. PTS 

Task 2 - Industrial Energy Audits 

6............... 40
 

...........................................
 
40
 

Capability, Experice and 
Organizational Qualifications 


. 200
 
t for Ta kI Respon e.............................. 
Avaiiabl- Cre' 


100
 ........... 

TOT/U .......................................... 


Each ttsk is
 100 pointn avvilabl,:.

Task 1 and 2 there are
For eh 


ApproRch, C:.,pability, and 
intu, three componenta for evaluaticn: 


divided 

total of 80 point2 available 

for the
 
a

the other task. There are 

Credit for 


ble based on the 
each task and 20 points avail 

Approach and Capability for 
task in computed

the acore of the othv:
Credit for 

ocore of the other task. 


us follo- s :
 

& C p' 'lity Score (20) 
Task 2 Task 2 Approach

Task I credit for 
80 

http:cvnlu.ti
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& rcrfcoct 7'aiAk I ,,nd 'Tr-flr 2 Appruacls rm-d Capbfty Fccrc is
For exrple, 

at~~i~~ore
810 pointo for oinch tank, and if this ir, th-,ar !, ia Tal I 

tle~l I -0 CO (8)- 0 p)*L 
b'O 

2 
If Lii - Tzhtk 1 A7)prc;ch &.rtCqo~iiity ccorceo wcte 00 but t~he~ Approch 

ity~ r.'e tke Srl~1~r'-iecore t.dIbe:
Lc ~ x:re GO,1 

Tor' 2..L ((O) -, 04 15 
110 

I'lach App'o ch ;JCtpn'b i liLy' co-o onent ini eva1lutetud by wo or more 

p(c c~r.l; tochrillcl L1pprozch) . rnch c!1Ix1icnt I . in~ n~ uit of 

i, th ove..:ctil1
the' 0Lr cc,.Tn,,:1j, eo.nt c. 'or ecmxaule, uinder TI~i 1 ppro~ 

-ilh of 507 (i.e. 50% 40 po0int '- 20 IrOk.utl).Lu:.zchri!!~. carcha , 


crcn V.i~hLB ril (cIriTeCL u-ndrr r Cum~ponet. ( . Approz'eh) is
 
Thr r; 'j(7wCll for I 

Ar,a -id I-o grzzdiw 1 'the --valuntoi - rc requested to grade each ellement 

under a cc~runr-t with n, a~rbr~core frovm 1 to 5 poirntf. Thce lement evalu

at iunl 1"It' re-it~ ii~ 

4 -Poor-Go1 

3 - Adcurte 

1 Approach, the overii1 tcch,,il.cal cpproach has 
F077 C5rV+-1L, udrT-nuk 

pint&' tmaLvii~n). Th-- 1z- r gives . acore 
n v-aipjt of 50.1 5i... 40 1',0 


of I.. Th,2 ricrnli! cd ,core i,-, Z
 

NO6"CrealitI , .3 ( 0 (0)- 6 oitr 



A.M RlW,;S I'0R RORIALIZED SCORE (11S) 

£1HOTY OR 

TASK I - XT-MUSTRIAL ,MERCYAUDIT TRAININ,G 

1.1 APPROACH 

JS (1.11) 

US (1.12) 

N4S (1.13) 

((P1 ,oin.r,(.5o)(4o))/5 - (1i)(4) 

((?2 pintu)(.50)(40))/5 - (P2)(4) 

VS (.11) + uS (1.12) - 4 (PI + P2) 

1.2 EXPERIEIME ,,D CAITLI' 

HS (1.21) ((P3)(.45)(4o))/5 - 3.6 P3 

NS (1.22) (P4)(.40)(40))/5 312.2 P4 

NS (1.23) (' ((P5)(.15)(40))/5 "-1.2 P5 

VS (I.24) 3.6 P3 + 3.2 P4 - 1.2 P5 

1.3 TOTAL TA5K I VO-ALIZELD SCOM. 

IIS (.1.3) -' HE.0S(13) + I-IS G1.24) 

NS (1.3) - 4 (rl + P2) + 3.6 13 + 3.2 P4 + 1.2 P5 

1,4 TOTAL 7i"',SK 

INS (1.4) 

. yO1UPAJZED SCORE 

-NS(.3) US (2.3) O" -
60 

ns(1.3) + NS (2.3) .25 



4
 

jjX"ORITln4S FOR rOALIZD CO=. (IS)
 

2 	- INDUSTRIAL EIERGY AUDITS 

2.1 	 A-PPROACI 

it (2.)1) - ((pl')(,30)(40))/5 " (Pl')(2.4) 

VS (2.12)- ((P2,)(.35)(40))/5- (P2')(2.8) 

Ns (2.13) - ((p3')(.35)(40))/5 - (P3')(2.8) 

VS (2.14) -(r')(2.4) + (P2')(2.) + (P3')(2.03 

,- (2.4) + 2.8 (P2' + P3'),1' 


2.2 nX1'MU.. C . AIM C,'i;3.L,.TY 

11s (2.2) ((P:')(.35)(40))/5 (p')(2.8) 
-
NS (2.22) - ((P5')(.45"'%40))/5 (P5')(3.6)
 

14S (2.23) ' ((,6')(.*20)(40))/5 - (P6')(1.6)W 

' 	 (P4')(2.5) + (5')(3.6) + (P6')(1.6)u7 (2.24) 


SNOCOREZEDS22.3 	 TOTAL TASK-

NlS ,(2.3) NS (2.1)4 + ES (7.24) 

(PI1')(2.4) 	 4 2.8 (P2' + P3') 

(P4)(2.8) + (P5')(3.6) + (6')(1.6) 

2.4 	 TOTAL TASK 2 + C",EDIT FOR TASK 1 

-0- + VS (2.3)(.25) NS (2.3) + NIS (1.3) 32- S(2.3)NS (2.c) 
c.0
 

http:2.3)(.25
http:C,'i;3.L,.TY
http:P3')(2.03


----

R aw Scorea for rmrl lDchddrTable 3-1. 

----------- TASK 2 - -" - - - 

-Approach - -- Ex/Cap ----- Approacli-- --- Ex/cap 

........... 


50% 50% 4.5% 40% 15% 30% .5% '55% 35% 45% 20% 

Raw Raw Raw Raw -mas Raw Raw RawRaw. Raw Raw 
123 212 ',3 '221 222 223

112 121 122 211
NO. BIDDER E'AL 111 

1 3 2 2 2. 12 2ABI RRC 2 2 

2 3 32 1 2 2 3 
2 A O RRC 3 2 	 2 

2 1 1 2 2 2 2 2 1 
3 DENTLEY RRC 3 1 

1 1 2 2 2i 1 1
4 CITMt RRC 2 2 2 


4 3 3 3 3 4 33 4
5 CDC RRC 3 3 

3 3
4 3 3 


6 DANIEL RRC 3 3 2 2 2 	 3
 

3 2 3 2 1 2 3 3 3
 
7 DSI RRC 2 2 


3 3 4 3 4
3 4 3

B EPI RRC 3 3 4 

3 3 2 2
2 3 2 

9 FOSLE1\ RRC 4 3 2 	 2 


2 22 2 2 2 22 2 2
10 G IF.: RRC 2 

5 4 5 41
4 5
3 4 3


11 f-hAG1.1R RRC 4 4 
2 2 3

2 1 1 2 1 2
12 SCHEDI14 RF.C 2 2 

2 2
2 2 2 1 1 2 2 2 2 

13 SIAt,EY RRC 
I 1 1 1 1 1 1 1 1 

14 SYSi'A' RRC I I 
4 4 3 33 4 4


15 U5E RRC 3 3 3 2 
3, 2 2 3 3 4 

16 ,ESTO, RRC 4 3 2 3 
4 4 3 

A1MR 	 " 2 3 2 2 3 3 
2 2 

2 AICO MRMI 2 2 3 	 2 3 2 2 2 2 
3 32 2 2 2 22 2 23 i-tEITLEY MRM 2 

2 3 2 22 1 2 2
4 CI TM MHFM 2 2 2 

2 2 
3 2 2 3 3 3 3 3 3 

5 CDC MRM 4
3 4 2 4 4 3 2 4 3 

6 DANIEL PRM 4 
4 2 3 3 23 2 4 2

7D51 MRH 2 
3 3 4 24 4 3
3 2 3 48 EDI M:M 

4 3
4 5 4 4 4
4 3 3
9 FO5TER MIRMi 5 
2 2 2 2
2 2 2 2 


10 G IB-D S MRM 3 3 

4 43 5 4 4 4 3 

S11HAGLER MkR 3 4 4 
2 1 2 2 2 2 2 2 2 

12 SCHEDIN MRH 2 2 
3 3' 5 5, 5 4 5 4 

1. 5i MRM 3 3 49NLEY 

1 1 1 11 1 1 

14 SY5: A HRM 1 1 1 1 
4 3 3 4 4 4 3 3 3 

15 UJSs MRMi 4 4 
4 3 4 4


3 4 3 4

16 WESON MRH 3 


2 3 3 2 3 
I AB I AH 2 2 3 	 2 

7, 33 "
 
2 ANCO lAH 2 2 3 	 3 3 2 

2 2 2 .. 2 3 2 2 
3 EENTLEY HAH 2 2 3 

3 1 2
1 1 

4 C ITM MAH 2 2 2 	 1 1 

4 	 3 - 34 4 	 4
5 CDC MAH 4 3 3 

4 5 5 43 2 3 4 
6 DANIEL MAH 5 4 4 

2 3 3 73 2 3
5 3 3 37 DSl MAH 

4 4 4 4 4 4 

3 EDI MAH 4 4 4 4 	 5 

3 2 4 '15 4 4 4 3 
9 FO5TER I'diA 4 3 4 

3 4 3 43 3 33 3 4 310 GIBBS MAH 
4 4 4 4 

11 HAGLER MAH 5 4 3 4 4 	 4 5 
7.2 2 33 3 2 3

12 SCHEIDAN MAIA 3 3 

3 2 4 3 4 4
 

13 STANLEY MAH 3 3 2 
1 . 1 1 

14 SY KA MAI 1 I 1 1 1 	 1 1 

4 4 4 4 5
3 3 Z 3 

15 USS MAH 3 4 
4 5 4 4 5 5 5 5
 

16 WESTON I1 A 5 4 3 

'A 

http:f-hAG1.1R


Ta~ble S-2 'ron-ilizea Scores Rznad try TUrk L 
Composite Scores
 

2 -Ts 

Comp
 

.... 1- ----- T-s 

NO. BIDDER EVAL App Ex/C Tot Comp Cpp Ex/C Tot 


32.0 2B.4 60.4 7.1 7....2 Z5.6 70.6 F35.9
 
11 HAGLER RRC 


24.0 28.B 52.8 65.9 2 ,0 20.4 52.4 65.6

8 EDI RRC 


24.0 2B.4 52.4 65.3 24.0 27.6 51.L 64.7
 
5 COr RRC 


RRC 24.0 20.8 44.0 59.5 Z12.0 26.8 58.2 70.0
 
15 UDC 


18.4 25.6 44.0 56.1
28.0 20.4 48.4 59.4
,16 WESTON RRC 

40.0 51.0
RRC 28.0 16.0 44.0 54.0 21.2 18.


9 FOSMER 

24.0 16.0 40.0 52.6 26.4 24.0 50.4 60.4
 

6 DAN IEL RRC 

46.4
46.1 33.2 24.0 37.2
RRC 16.0 20.0 36.8 


PRC 20.0 14.B 34.8 44.8 36.0 24.0 40.0 48.7
7 DSI 

2 ANCO 


16.0 16.0 32.0 40.0 1 ('.0 16. 0 32.0 40.0 
10 G I1-4S RRC 

16.0 14.8 30.8 38.1 18.4 10.8 29.2 36.9
RPF 
RRC 16.0 11.6 27.6 35.6 16.0 16.0 32.0 38.91 AE'I 

13 STANLEY 37.7
35.3 53.2 17.6 30.9
PRC 16.0 11.6 27.6
32 SCIIEDIN 14.4 30.4 37.3
RRC 16.0 11.6 27.6 35.2 16.0

3 BE-NTLEY 6.0 16.0 24.0 30.9
RRC 16.0 11.6 27.6 33.64 CITII 

8.0 6.0 16.0 20.0RC 0.0 E. 0 16.0 20.014 SY5[!.A 
34.4 30.4 61-8 80.6

HRM 36.0 27..2 63.2 79.49 FOSTER 
 ,70.9
MRM 32.0 27.6 59.6 73.6 .2.0 24.0 56.0

15 USS 
29.6 57.6 72.9 :2.0 29.2 61.2 75.6 

11 HAGLER fIRM 28.0 
24.0 27.6 51.6 70.5 ,0.0 35.6 75.6 88.5 

13 STANL[Y MRM 53.6 66.6 23.6 28.4 52.0 65.4MRM 28.0 25.66 DANIEL 

MRH 2A.0 27.2 51.2 65.8 29.2 29.2 58.4 71.2 
16 WESTON 52.4 64.561.5 26.4 26.0tlRH '0.0 :0.4 48.48 EDI 
 53 6 63.5 

IM 20,C0 19.6 3-,9. 6 53. 0 26.8 26.8 
. 47 7 

MRM 20.0 2 .0 42.0 52.8 208
7 DSI 

19.6 43.6 51.6 16.0 16.0 32.0 42.9 
10 GI BE'S MRMi 24.0 

24.0 18.8 42.8MRM 20.0 20.4 40.4 51.1 52.9 
5 CDC 32.0 41.2

MRM 16.0 20,0 36.8 44.0 16.0 16.0
2 ANCO 

16.0 20.4 36.4 44.4
MRM 16.0 16.0 32.0 41.13 BENTLEY 

16.0 18.8 34.8 42.5
30.8 39.54 CiTH MRM 16.0 14.2 
12.8 28.B 36.8 16.0 16.0 32.0 39.2 

12 SCHEDIN IHRM 16.0 

SYS I:.i MR 8.0 9.0 16.0 20. 0 8.0 8.0 16.0 20.0 
14 

36., 29.6 65.6 84.3 34.8 40.0 74.8 91.2
& Wi STON MAH 

32.0 33.6 65.6 81.764.4 80.8MAH 36.0 28.4I 11-HGLER 
32.0 33.6 65.6 81.6
 

MAH 32.0 32.0 64.0 80.4

L EDI 
 29.6 38.4 66. 0 83.6


36.0 26.4 62.4 79.4
MAH
6 DANIEL 

28.0 26.4 54.4 70.7 34.8 30.4 65.2 78.6


MAi
9 FOSTER 
 67.3
69.7 29.2 24.0 53.2
MAH 28.0 28.4 56.4
5 CDC 
 29. 6 33.6 63.2 76.

MAH 28.0 24.0 5)2. 0 67.8


15 USS 

MAH ,24.027.6 51.6 64.7 24.0 28.4 52.4 65.3
 

10 GIBBS 
 32.0 30.4 62.4 73.3
19.6 43.6 59.2
MAH 24.C0
1Z STANLEY 

MAI 24.0 24.0 48.0 58.7 10.8 24.0 42.8 54.8
 

7 1)S1 

12.4 24.0 42.4 54.1
24.0 22.0 46.8 57.4
MAH
12 SCHEIDAN 21.6 24.0 45.6 55.6
 

16.0 24.0 40.0 51.4
MAH
2 ANCO 
 21.2 18.8 4().0 49.1

16.0 20.4 36.4 46.4


1 ABI 
 MAH 
16.0 19.6 35.6 44.3 16.0 18.8 34.6 43.7
 

MAH
3 BENTLEY 

MAH 16.0 11.6 27.6 33.4 8.0 15.22.2 30.1


4 CITM 

8.0 8.0 16.0 20.0


MAH 8.0 8.0 16.0 20.0
14 SYSKIA 




Table 3-3 lornmired Scores Ranked by Task 2 
Comporite Co re.. 

"C' a•... 

......-Thsk I ,-----T s 2 ----

NO. DIDDER EVAL_ App Ex/C Tot Comp Opip EX/C Tot Comp 

11 NAGLER RRC 32.0 28.4 60.4 78.1 ,5.2. '35.6 70.6 85.9 

15 USS RRC 24.0 20.8 44.a "X5 .2. 0 26.0 503.8 70.0 

B EPI RRC 24.0 28.8 52.8 65.9 '4.0 28.4 52.4 65.6 

5 
6 

C)c 
DANIEL 

RRC 
RRC 

24.0 28.4 52.4 
24.0 16.0 40.0 

65.3 
52. 

"M.027.6 51.6 
:-:.4 24.0 50.4 

64.7 
60.4 

16 VESTON 
9 FOSTER 
2 ANCU 

RRC 
RRC 
RRC 

20.0 20.4 48.4 
2G.0 16.0 44.0 
20.0 1/A.8 3".6 

59.4 
54.0 
44.8 

:0.4 25.6 44.0 
p1.2 1C.8 40. C) 
6.0 24.0 40.0 

56.1 
51.0 
48.7 

7 1)I1 
10 I SD 
13 STANLEY 

RRC 
RRC 
RRC 

16.0 20.0 36,6 
16.0 16.0 32,,0 
16.0 11.b 27.6 

-16.1 
40.0 
35.6 

.3.2 
16.0 
5.6.0 

24.0 37.2 
16.0 32.0 
16.0 32.0 

46.4 
40.0 
38.9 

12 SCHEDIN RRC 16.0 11.6 27.6 35.3 33.2 17.6 30.0 37.7 

3 5IENTLEY 
I ABI, 
4 CIIl 
14 3), ,(A 
1, (N.A.LEV 

9 F05TER 
11 F¢i5LER 
16 WESTON 
15 JIS 

6 I)ANIEL 
E, I 

1 AB I 
7 DS I 
5 CtDC 
, EEN1L-R', 

10 LIBDS 
4 C)TM 
2 ANCO 

12 SCHEDIN 
14 SYSKiA 
16 WL,51'N 

6 DANIEL 
11 1AGLER 

B EDI 
9 FOSTER 
15 tJSS 
13 STANLEY 

- CDC 
10 GIBBS 

2 ANCO 
7 DSI 
12 SCHEIDAN 

1 ABI 
3 BENTLEY 
4 CITM 
14 SYS1.A 

RRC 
RRC 
RRC 
RRC 
MIRM 
r'k 
MRi 
MRMi 
MR1M 
MRM 
MRM 
MriRHi 
1IRMi 
MRii 

MR'A 
MRM 
MRM 
MRM 
MRM 
I(AIH 
MIAH 
MAP. 
I1AH-
MAH 
MAH 
MAH 
lAH 
MAH 
MAI, 
MAHI1 
MAH 
MAH 
MAH 
MAH 
MAH 

16.0 11.6 27.6 
16.0 14.0 30.6 
16.0 11.6 27,6 
8.0 0.0 16.0 

24.0 27.6 51.6 
36.0 27.2 67.2 
2U.0 29.6 57.6 
24.0 27.2 51.2 
32.0 27.6 59.6 
28.0 25.6 53.6 
20.0 28.4 49.4 
20.0 19.6 39.6 
20. C. ,-2,'2.0 42 . 0 
20.0 20.4 40.4 
I .. 16.02..20 
24.0 19.6 43.6 
16.0 14.0 30.5 
16.0 20.8 36.B 
16.0 12.8 2.8 
8.0 0.0 16.0 

36.C) 29.6 65.6 
36.0 26.4 62.4 
36.0 28.4 64.4 
32.0 )2.064.0 
29.0 26.4 54.4 
29.0 23..o 52.0 
24.0 19.6 43.6 
20.0 28.4 56.4 
24.0 27.6 51.6 
16.0 24.0 40.0 
24.0 24.0 48.0 
24.0 22.8 46.8 
16.0 20.4 36.4 
16.0 19.6 35.6 

1.0 11.6 27.6 
6.0 8.0 16.0 

35.2 
30.1 
33.6 
20.0 
70.5 
79.4 
72.9 
65.6 
73.6 
66.6 
61.5 
5.0 
52.8 
51. 1 
41.1 
51.6 
39.5 
44.8 
36.8 
20.0 
P4.3 
79.4 
80.8 
60.4 
70. 7 
67.8 
59.2 
69.7 
64.7 
51.4 
58.7 
57.4 
46.4 
44.3 
33.4 
20.0 

16.0 14.4. 30C.4 
10.4 10.0 29.2 

13.0 16.0 24.0 
0.0 8.0 16.0 
C',0 -5.- 75.6 

$4.4 30.4 64.8 
. 0 29.2 61.2 

:29.2 29.2 58.4 
3"0 24.0 56.0 
V3.6 28.4 52.0 
26.4 26.0 52.4 
26 8 26. U 5*3.6 
-'.8 2.4 43.2 

21>4. C) 18.8 42.8 
36.0 20. 4 36.4 
16.0 16.0 32.0 
16.0 10.,3 34.8 
16 0 16.0) 32U.0 
16.0 16.0 32.0 

8.0 8.0 16.0 
34.8 40.0 74.6 
29.6 38.4 69.0 
32,0 3,6 65.6 
32.0 33.6 65.6 
34.8 30.4 65.2 
29.6 33.6 63.2 
32.0 30.4 62.4 
29.2 24.0 53.2 
24.0 23.4 52.4 
21.6 24.0 45.6 
10.8 24.0 42.0 
10.4 24.0 42.4 
21.2 16.6 40.0 
16.0 18.8 34.8 

8.0 15.2 23.2 
8.0 8.0 16. 0 

37.3 
$6.9 
30.9 
20.0 
8D.5 
8,:,.6 
75.6 
71.2 
70.9 
65.4 
64.5 
67 5 
53.7 
52.9 
44.4 
42.9 
42.5 
41.2 

9.2 
20.0:C 
91.2 
63.6 
81.7 
61.6 
78.8 
76.2 
73.3 
67.3 
65.3 
55.6 
54.8 
54.1 
49.1 
43.7 
30.1 
20.0 
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kRACTOR 
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5 - lE.ce11ent 2 - Ifrginal 

-Poor4 -Good 


3 - Adequrte
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APPROACH 
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DETAILED EIVALUATION
 

I . --INDUSTRIAL ERITlGY AUDIT Ti J1INCG
 

,s.Fi) 
(P I Points)(.35)(40) 
( )(.35)(8) 1 -2.8 Pi 

rs(i12 ) (I>o 

1Tm(.13) -p3(.75)(CO 

8 

1.2 P3 

IIIS(.14) - P4(.10)(8) - .8 P4 

IS(I. I 5)(8) 1.2 P5 
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mxopITsTh3 r70R r0o41JAz1 scCef (us) 

DETAILED EVALUATIOI 

ENE..RGY AUDIT TRAININiCSK 1 - :NUSTRIAL 

'2CtJ.b1LIY 

i (.218) -	 P9(.30)(8) 2.4 r 

IS(I.21) -' 0(.10)(8) 0.4 P10 

lis(I.21c) " pI1(.0-5)(8) r0.4 Pi 

I'.S(1.22) -	 Y,12 (.25)(0) 2 1112 

-VS (1 .2,31 -' 	111 .15)(8) 1 P713 

NS(1 24) ,' 1 (,05)(8) 0.4 P1 4
 
' 
ps(1.2', 	 r,(.io)(l) 0.0 ] r
 

...15 C.15
 1 
+

P15 + 04(P P
' . 6 226) P.29 1.2 31 0. G0(P 

1.3 TOTJ TASK I 'OFJ,,AiZED SCORE 
P5 ) 	 ) :0 .1 i' PP2+ "('

12(P1 

ToLCA NS(i.;9) - S(I .26) - .. 1 5 +p (P + 6 7 

+ 2.4 P + 1.2 13+ 0.8(P1 0 + F1) 

)+ 0.4(P "i4 

+ "4( P P8+ P14 ) - 1.2(P + P5 P +
+ 	 14 - 5 13 PI 6 8 

+ Kio+115) 	+ 2' p9+ 	 2 0 p 

http:I'.S(1.22


." r' |MFR FOtML"IZyh "Cotu, NS) 

METAILEt) YVUATIOU 

TAM1 2 - XT!DUStRIAL ITER.GY AUDITS 

2.! eYX'ROACII 

1s(2.1])1 -) P 

NS(2. 2) P2 (o.)(8) 

HS(2.13) P '(.]5)(B) 

US(2.14a) I.0P 4 ) 

fe P '(.20)(3)
11S (2. 14') " P 

IIIS((2 )5)r 

"is (2. 1 ) ' p8 .5) ) 

,I0.4 P 

. ' 

" 1.2 131 

- 0.14 P4, 

- 1.6 P.' 
C p 

1' 7::17 ' 

1.2 P ' 

VS (2.17) 

IS(2.8)G . 1 

P '(,o 

' 

)(3) 

'" 1.6 P 

0.4 P9' 

' + 1.2(P3t P7 + P8( + p 2 

.0.4(19 + P4 + pI 



ALGORITMS FOR UO ULAILD COOE (17s) 

DETAILED Z%,?-LUATIYCA 

IK2 - PIVSTRIAL Eh.'RGY AtLLIUM 

CAPABILITl 

Hs(2.21a) &11)O '(.25)(8) m2.0? 10 

IFS(2.21b) 
II(2 '0 

- P1'(.05)(c.) 
P1 '(.05)(8) 

- 0.4 PI1' 

-,0.4 P12' 

lVS(2.2) 

NS(2.23a) ' 

P 3'(.3O)(6) ' 

ri '(o)(8) 

0.8 P13 

o.8 P14 

14S(2.24) 

lS( 2 2f)) 

xs(2.26) 

NS(2.27) 

1]S(2.) 

16 '(.15)(8) = 1.2 P16 

17 '( 05)(8) - 0.4 P"17 

'P (.10)(8) - 0.8 P18 

'A 19 '(.05)(8) - 0 4 P19 

-19 
, 1'' 2 P10' + 1.2 P16 .8(P13 
10 

.4(p ' +"P1 .1 

+ P15 

+2p17 

+ P18 

+ P ')19 

3 TOTAL TASK 2 NORHALIZED SCORE 

Ns(2.18) + NS(2.28) - 2 P + 1.6 P' + 1.2(p + + '8 + p 

+.4(P13 
"4(P1 I' tP1 2 

+ r~ ' 15 
+ I'l7 

S+p t18 
! 

pI 
' 

+p, 
1 ' 



------------

Raw Scores -for Each Bidds,-
Table 4-I. 


------TASK I APPROACH---
t% 5% 100% 

-

15% 15%
35% 10% 10% 5% 


Raw Raw Rak., Raw
Raw Raw Raw Raw 

115 117
113 114 116 116
 

NO. BIDDER EVAL 111 112 

2 1 

8 EDI RRC 3 	 3 3 3 3 A 
32 2 3 1

9 FOSTEI RFC 4 3 
3 4 3 4. 4 2 4 

I 14 AGLEF RRC 4 

1-, S'TANLEY RRC 2 3 3 1 1 1 tj 1
 

3 3 1 	 3 1 
15 U6S RRC 3 2 	 3 

1 I3RC 2 3 2 3 	 . 
16 WEStON 

8 EDI fRM 3 4 2 3 3 3 3 4
 

4 3 2 4 
9 FO5TFR VIRI1 5 	 3 3 4 

5 4 :5 4 
I1 HAG1EF, MrM 3 3 4 4 

3 3 3 4 2 	 4 3 213 STANLEY tfRM 
4 4 24 3 4 3

15 U35 MR 4 
2 2 2 

WEOT(IN MRM 3 2 3 33 	 51 0 EDbIc I'1; H 4 ,-	
31 3 


4 2
3 3 3 4 
9 FDS-7ER MAH 5 	 41 

4 3 4 44 3 4 4

1i . IAGLEt, MAIH 

3 3 2 2 
13 STAMLEY MA!4H 3 7 	 3 

4 4. 3 3 24 3 3
It":,USS MAH 

2 23 2 2

e6 WESTON 

'[ASK 1 CAAiE>FEr" 

5% 15 5% 10% 100%30% 10% 25 

Raw Raw Raw
Raw Raw Raw Raw 

- . 125
EVAL 121a 121b 12 12 124 

NO. BIDDF: 


3 4 3 3 2 	 4 2
RRC
3EDI 

3
3 2. 1 3 1
9 FOSTER RRC 


4 4 4 3
 
11 HAGLER RRC 4 5 3 


3 2
2 3 5 3 ,
13 STANLEY RRC 
 2 2
2 4 

15 US.; RRC 2 2 1 


1 3 4 5 
16 WEETON RRC 71 

3 3 5 Z 
;3EDI ViRM 3 	 4 4 


3 41 4 	 7 

9 FOSTER MRI'N 4 	 3 
T4 '3 2 4 4 5 

I). HAGLER MRM 
3 4 

13 STANLEY MRM 4 A 33 
4 3 2 2
 

15 USS MHRM 3 3 1 

4 33 2 1 4 5


16 WES'TON MRM 

Z 4 3 4.

3 ED I MAH 3 	 4 3 

3 4 3 2 4
 

9 FOSTER MAH 3 
4 4
4 3 4 5


11 HAGLER MAH 4 

3 3. 5


13 
15 

S]T-',NL.EY 
Us5 

MAH 
MAH 3 3 3 

-
2 	 2 

2
2 4 

16 WETN MAH 3 1 1 3 	 5 3 7 

http:S]T-',NL.EY


2 APPROACHTASK 
15% 5% 100%

5% 10% 15% 5% 20% 10% 15% 

Raw Raw Raw Raw Raw Rcaw Raw R&w Raw 

212 	 213 214a 214b 214C 215 216 217
 
NO. BIDDER EVAL 211 


8 EDI RRC 3 3 3 3 3 3 3 3
 
4 3 2 1


3 2 2 3 1 

9 FOSTER RRC 

3 	 4 4 4
 
11 HAGLER RRC 3 4 4 5 4 


3 0 34 3 3 4 : 
13 STANLLY RRC 7 

4 2 2 2 
15 USS RRC - 3 2 4 4 


16 WESTON RRC 3 4 2 2 3 2 3 3
 

2 	 3 3 3
8 EDI tiRM 4 3 3 2 3 

2 4. 3A 3 4 5 3
9 FOSTEFR MRI'i 3 

3 	 3 44 4 4 3
11 HIGLEF MRM 

13 FTAN-Y IRM 4 5 

3 
4 

4 
3 

3 
4 

: 
5 

4 
5 

5 
5 

4 
3
 

15k USS MR 4 3 
4
 

16 WESTN HRH, 4 3 2 . 1 3 


4 3 3 3 3 4 
B ED I MAH 4 3 3 

4 33 	 3 . 3 3 4 
9 FOSTVR MIAH 

4 	 5 /1 4 4 4 4 4 
11 I-h-.GLER MOH- 5 

2 	 3 2 3 4 5 5 3 5 
13 STA-iNLEY MAH 

3 3 4 3 7 3 --" 
15 USS MAH 4 ,, 

i 34 	 7" - 2 2 , 
16 WESTON MAH 

-- AS- 2 CAPA-iE-PER-----------------
5% 10% 5% 100% 

.25.% 	 5% 5% 1 7:). 10% 10% 15% 

tt R i RrL° Raw rJvv- F'c w R' 
Rawvj 	 F aw Rw RivJ 

225 227 
EVAL 21a 22)b 22it: 222 2 2-:b 224 22 

NO. EtI DDER 
8 EDI RRC 1 3 3 3 3 3 :-71 

2 2 3 3 41 1 3 A
9 FOSTER RRC Z 

4 	 5 4 
11 HAGLER RRC 4 5 2 3 4 5 

3 	 3 . 3 3 " 4 213 STANLEY RRC 	 2 4 
2 4 3 3..1 	 1 2 215 USS 

"3 	 5 4 
16 WESTON RRC 3 2 1 4 2 4 

3 3 3 ." 4 3 ,

8 EM) MRM 3 3 2 
3 4 4 3,4 39 FOSTER MRMI 3 3 1 

4 4 7 71 44 	 2 311 HA(-LER MRM 3 
3 53 1. 5 4 4 

13 STAHIHEY MRM 5 4 5 
3 3 3 4 3 7 3 

15 U MR 3 2 
2 3 4 33 	 1 4 4 4 

16 WESTON MRM 
4 4 2 3 4 4 4 5 4 4 

9 EDI MAFH 3 32 3 4 3 3
4 	 3 49 FOSTER MAH 


11 HAGLER MIAt 4 5 
4 

4 
2 

5 
5 
4 4 4 

4 
5 4 4
 

4 5 4 4 A 
17 STANLEY MAH 4 	 1 2,23 	 2415 USS MIH 

3 	 1 4 7 4 5 
16 WES fON , Ati 4 4 3 



Table 4-2. Normalized Scores Ranked by 

Task 1 Composite Score 

----------- DETAILED 
......- Task 1-------

EVALUAT I Of 
--.--

------
k 2----- -

EVAL App 	 Ex/C Tot Comp App Ex/C Tot Comp
NO. BIDDER 

31.2 3 1.6 62.8 "78.129.6 31.6 61.2 76.9HAGLER RRC11 	
24.4 44.4 5b.3 22.4 25.2 47.6 58.7 

16 WESTON 	 RRC 20.0 
RC 22.0 23.2 45.2 56.1 24.0 19.6 43.6 54.9

E EDI 
21.6 22,4 44.0 54.B 

9 FOSTER 	 RRC 2"3.6 11.6 43.2 54.2 
39.0 "0.9 	 25.6 26,0 51.6 61.13 SrNLEY RRC 16.0 2 .0 
39.2 	 23.6 16.0 42,4 52.2 15 USS 	 RRC 21.2 18.0 4z.8 

MRM 31.2 28.0 59.2 72.4 26.4 2L , 1 52.8 67.6
9 FOS1ER 

MRM 29. 30 0 59.2 -2.Z 26.4 26.0 52.4 .2
11 HAL.ER 

9.4 -,5. 3. 0 71.2 84. 1 
17 STiNLFY 	 MRM 2-.6 28.0 51. 6 

24.0 '53.6 	 B.9 28.8 24,.0 52. 8 66.2
15 U5S, 	 IlIFI1 79.6 

24.0 26.0 50.0 61.7 2..72 2-..6 46.G 59.
0E 1.)1 	 MR1 

t!J MF 22. 0 26.4 48.4 60.6 23.6 25.2 4D.8 666.9
16 WELr5-

78.8 3:.6 	3 , 6 67.2 82. /
1i HIA(_,LLR 	 1gIrH 30.0 7". 0 62. 0 

q'.'- . .1 	 2"S.7 .. 2. . 66.9 
9 FO "5[7E 	 MR-H 51.6 26.4 

-.2 8 51.6 65.7 6 3. 8 56.4 69.-..
HA 24.88 ED I 

60.8 73.1 
173 STANEY MI! 23.2 25.0 49.2 64.4 2.0 -2.B 

15 USS MAI I 20.4 2 1.2 49.6 61.3 26.0 2.8 46.8 59.2 

WESTON Mr 220.0 24 .0 44.8 56.9 0. . 6 46.- 59.6 

Table 4 -3. 	 NNrmaliied Sciores Ranled by 

Tsk 2 Composite Scure 

.------------ DETAILED EVALUATI'CN-----------

App E: /C Tot Comp
NO. b IDrDER 	 FEVAL (App E.:/C ToL Comp 

3_.6 7b.1
RC 29.6 31.6 61.2 76.9 31.T 62.0

11 HrIOLER 51.6 61.15C.9 622.C 30 25. 2:6 . 0
13 ANLEY 	 RR C 16. () 

20. 24.4 . 1 	4 56.3 22.4A2. 2 4.' 6 5. 7 
16 WfS T0 N 	 PRC 

t24.0 1. 6 43.6 54.9
R RF 22.0 	 27. 45. 56.10 ED! 4 54.851.2 21.6 44,0 El 

? FOSTEr: 	 F.RC 2'..6 19.6 43.2 
23.6 42.4 52 

15 USF 	 RRC 21 213.0 39. 49. 8 t.B 
7 1 .2 84 12l7' 6 ' 51.. 6 69.4 5 .22')33 SI:1iL EY 	 MIRi' 

26.4 "i 4 52.9 67.628.0 72.49 FOSTER 	 MRPI 31.2 59 
72. 3 2o.4 ).052.4 67.2

i HAG-iER MIF<M 29.2 30.0 59. 2 
66.253 6 66.8 	 28.9 '. C) 52.8

15 USS 	 IRIF'M 29.6 22.1 
0 	 49.4 23.5 49.8 60.9 

16 WESTON 'lRM 22.0 26.4 6066 
6 46.9 59.3

8 EDI 	 MR1.H 24.0 26.0 50 61.7 2". 
3.6 3.6 67.2 82.7

HAGLER .AH 30.0 32.0 62. 0 70.811 
23. 2rIAH 49.2 64.4 28.0 2. 8 60.8 73.126. 013 S23INLEY 
24.8 26.9 51.6 65.7 25.6 t). 8 56.4 69.3

8 ED7 	 MAH 
27.2 52.4 66.99 FOSTER MAIl1 -1.6 26.4 58.0 71.1 25 .2 

16 WE1ON 'AH 20.8 24.0 44.8 56.9 20.8 27.6 48.4 59.6 
6i.3 26.0 70.8 46.8 5t.215 USS 	 11(i-I 20.4 21.2 49.6 
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Thbl? 5-1. 

TASK 1: TRAININGEFFORT
 

FPrnon-weeks 

Cost 

Cost !T 


TRAVEL
 
No. RT 

Days per diem 
Cost 

MATE RILSr. 


OV ERELAL 


FEE 


0ASI COST1 1CVIAL 

l'{1 iL_ EFT F'F' F-W 


]IC Fi 4"A. CE5T~5'$46,479 

TA:t o: iU!:,IlS 

L-FCIki 
Fei t.-,I,-'I ' iJ 

Cos' .:'p-

t'c .
 

D. IT c 

V:.T R ~-'~L 

OV Fi i- D 

FEE 


TAS 2 TOTAL4t COST 

FEB F'-W
TOTAL_ COST 

INCREHEIN AL COSI S 

GRAiND TOTAL 
TOTAL FROJECT COSTS
TOTAL EI-FORFT: F'-W 

FERF:--WTOTAL COST 

Cust Revietw 

<S:(rnl eyEDI Foster Magl. 

3I.. 100 21 4' 71 

Z52,002 C.20U,000 6 '"1554B1$6',(" 


1656 472,000 12,t..2,190
 

52 7 
6 350117 444 

z681300 .20,, 6 $.41,500,21,700 

4'15,- !J Z3),0000,929 4;17,500 

$27,864 Incl I I1 Incl 

Incl Ic 1 6,0I9.8,28Q 

A103. 2C)04 .23:,0C)0A.111,775 1205,000 
.'3),560 2 9'-):'-- $ 2 2 

$t.7,6C) 7:.,37 t 4 , 00) 

StanleyED I Foster 14 ac-,: 

68. '42E3. 41 
,.c E :,2

I$1 20', 0'2'1 4:127 6, ", 0 -1$2. :',1 :t $.,L: 12'$.1,755 $:2,0C) 

8:t7 . I 

6" 700,"256 1 6 

81 3 ~ i *i 0 2 s= $28 5*: 

I rIc]
Z.52 ,2122 Inc.1 

A12. 067 Inc (ICl $,I 1 5, 

' "- 12 "os :5.0 *t.2--, 06 -1 '24 iA 
6 t3Z, Z- t 0,06,75 :TI. 0?17 z.2:2,51.20,:' ,: 2,14 C()"C$40 'll) 04)40,-,.2-', 

EDI FoSter F- .:il'er Stanley 

$341,B41 $71)2002J .21,309 7 2.76,'C0 
-.. 4 

.. 09 $2,7,'7 
21 I9.8 282 

$3,425 2,94 



APPENDIX
 

3.8.1-14
 

AUd-.BASIC ORDERING AGREEMENTS 

FOR
 

ECYPT INDUSTRIAL 	 AUDITS/AUDIT TAININC 

WITH 

0 Hagler Bailly & Company
 

0 FosIcr Wheeler Encrgy Corporation
 

0 Stanley Consultants, Inc. 



ARGOr;.NE 	 /, r 

NATIONAl - ',-7-/ --

LABORATORY INTRA-LABORAlORY MEIMO 

October 	1, 1984 ,
 

To: 	 E, J. Croke Division Director 3 
A. G. Nisis 	 Accounting Departmerii@i.
 

From: 	 F. W. Foster ASD/PRO 201
 

Subject:: Contract No. ,14006401
 

Hagler Bailly & Company
 
2301 M. Street
 
Washington, D.C. 20037
 

Cost Code: 8N124-00-190-404
 

Requisition Nlo. 931602
 

Enclosed for your infori;,ation and use is a fully executed copy of 
above-mcnti oned contract. 

FWF/j 1 

Enc s. 

cC: 	 M. Frances Adams TIS/TPS 2
 
Patents DOE 201 w! reps. & certs.
 
H. JurgeLrsen MAT 5 
C. F. File 
J. I.t ters 
ASD Ref. File w/o
 
FF F! I e
 

http:ARGOr;.NE


ARGONNE NATIONAL LABORATORY Contract No. 44006401
 

Argonne, Iliiois 60439
 

AGREEMENT BETWEEN 

THE UNIVERS]TY OF C!IICAGO 

(Operator of Argcnne National Laboratory) 

and 

HAGLER BAILLY & COMPANY 
2301 M. Street
 

Washington, D.C. 20037 

The University of Chicago, an Illinois not-for-profit corporation, operator of 

Argonne National Laboratory and herein called the hLaboratory", acting under 

Prime Contract No. 31.-109-Eng--3, with the United States Government (called the 
"Governmont"), reprsen cd by the U. S. Departm:nt of Energy (called the 
"Departm ent"), desires HAGLER DAII.LY & COMPANY (called the "Contractor"), a 
Corporation, organized under the laws of the District of Columbia, to perform 
the services set forth under ArKicile 1 of this contract and the Contractor is 
willing to perform such services. The effective date of this contract is 
October I, I D64. 

THEREFORE, the parties rtually agree as follows: 

ARTICLE I - DESCRIPTION OF WORK 

A. The Contractor shall furnish the personnel, facilities, equipment, materials 
and 	 supplies n(cessary to perform the work described in Enclosure 1, 

aDescription of Work dated July 15, 1984, attached hereto and hereby made 
part of this contract. 

1. 	 Each lisk will be performed in accordcnce w;ith an z jreed time schedule, 
u;ork product and cost schedgle. The Contractor's senior staff will 
direct and participate in the execution of all tasks. The services to 
be performed shall 0 described and set forth from ;imOe to tinm in 
separate work orders issued pursuant to the terms of this aqreement in 
.the form attached hereto as Exhibit 'A". No work shall prcceed until a 
vork order has been signed by buth parties. 

The Contractor will consult with the Laboratory, by telephone or 
otherwise, a.t monthly intervals and at such other tiraes as may be 
deemed desirable by the L.aberatory or the Contractor, with respect to 
progress on outstanding work orders. 



2. 	 The services herein provided for shall be furnisbed from time to time, 
as required by the Laboratory, commncing on October 1, 1984 and
continuing through March 31, 1985 or through the period cf ,ny
extension of this agreerent, provided however, that this agreement is 
not sooner terminated as hereinafter provided. 

3. 	 It'is agreed that the Laboratory is not required to request any minimum 
dollar amount of service or, for that matter, any 	 service whatsoever
and 	 that the Contractor is not required to fill ;n order if he has no
personnel able to meet the particular requirenieni. 

ARTICLE I! - COMPENSATIO FOR SERVICES 

1. 	 The Conliactor shall receive a: full compensation for all services performed
hereunder, including necessary travel, and as full reimbursement for travel
and living expenses incurred in connection with the pErformance of such 
services: 

A. 	 Amounts cor;'puted by multiplying the appropriate .nurly rate, or rates,
set forth in Exhibit D - illing Rates attached lreto by the number of 
direct laor or travel hours pc-rforrt d , which rates shall include
w'ages, overhead, q'",":ral and adinistrative expcse and profit.
Vouchers roy Le submitted once each miTnth to the Assistant Controller 
of the Laboratory. The Contractor ,ill substanttLte vouchers by
evidence of actual payment and 	 by inividual daily job timecards or
such 	 other substantiation approved by the Labore~ory. Promptly after
receipt of each substantiated voucher, the Laboratory shall, except as
otherwise provided in this agreement, and subject to the provisions of 
4, below, make payment thereon. 

B. 	 For purposes or computation of amounts due, a day shall be considered 
as eight (8) hours; fur fractions of days worked or spent in necessary
travel, said rate will be paid on an hourly basis. In no event,
however, shall more than one day's (8 hours) pay be paid for any cee
calendar day, nor 	more than 40 hours for any one calendar week. 

The rates set fortn in Exhibit B shall not vary by virtue of work 
performed on an overtime basis. 

C. 	 A Two & One Il f Percent (2.-1/21) material handli o markup shall apply
to total direct material including purchased par's, subcontracted items
and interdivisional transfers. Items subject to this markup shall be 
identified on the individual :ork orders as i.'suid. 

D. 	 Cost of necessary telephone, telegraph and postal services, and 
computer charges, when authorized by work order. 
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E. 	 Travel expenses for Laboratory-directed travel reimbursable in 
accordance with Appendix C, "Travel Policy for Contractor Personnel", 
dated 7/6/82, which is attached hereto. Such tra'el will be detailed 
in-the applicable work order and approved by the l:.boratory's cognizant 
technical representative for each work order where travel is 
Indica ted. 

F. 	 It.is understood that certain of the work may be subcontracted, which 
fact shall also be indicated on the Wtork Order. in this event, the 
amounts to be charged will be those amounts set fcith in Exhibit B -
Billing Rates.
 

2. 	 The total amount to be paid by the Laboratory under th's contract shall not 
exceed Three Hundred Thousand Dollars ($300,000.00) and the Contractor (and 
its employees performing services hereunder shall not incur or be required 
by the Laboratory to incur costs under this contract wi-,ich will aggregate in 
excess of this amount unless the parties agree in writi,q to authorize such 
additional expendil:.ires. 

3. 	 Vork releases will ho issued for each task required in accordance .i tii 
Exhibit A, "Vork Order" form, signed by the authorized Laburatory 
Procnnrii nt official on behalf of the Laboratory and tl:e appropriate 
corpor, official on ohlf of the Contractor. 

4. 	 At any i., or tir,:s prior to firial payment under this. agreement, the 
Laboratory may cawse to be made such audit of the invoices or vouchers and 
substantiating miterial as shall be deemed necessary. Each payment 
thereto rure made shall be subject to reduction to the extent of amounts 
which are found by the Laboratory not to have been proj)erly payable and 
shall also be subject to increase for underpayments on preceding invoices or 
vouchers. 

ARTICLE III - AIINER OF PAYMENT 

1. 	 The Contractor shall be paid mnthly upon submission of properly certified 
and correct invoices bearing the work ordcr number and code descript ;n of 
the Agreement No. 44006401 to the Assistant Controller of the Labora try. 
Such invoices must be sufficiently detailed to permit the identification of 
the varinus compensable items under this agreement. 

1. 	 Attached to each billing anrd copy thereof, there must be furnished the 
following certificationi which nst be raanually signed by an authorized 
representative of the Contractor: 

"I certify that the above bill is correct and just; that the amounts claimed 
represent. fair charrges against Argonne Hational Labora tory and that 
reimbursement has not and will not be received thercf;, r under any other 
Government contract or other source of Government fun.s." 

3. 	 The Contractor agrees to furnish the Laboratory by th' twenty-fifth (25th) 
day of each month, an approximation of accrued expenditures for that month. 

4. 	 Terms: ?et 30 days. 
-3
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- Chapter 1 & Technical Appendices
 
- Private Sector Client names in Chapter 3
 
- Specific names of personnel assigned to the project in Chapter 4.
 

ARTICLE IX APPLICABLE DOCUMETATION 

The following documents are attached hereto and are hereby made a part of this 
agreement: 

1. 	 Appendix "A", Argonne Terms and Conditions for Fixed-Price Contracts, dated 
4-84. 

2. 	 Appendix "C", Travel Policy for Contractor Personnel, dated 7/6/82 except 
that section 1l.D is hereby amended to provide for payvi_-nt of Thirty Dollars 
($30.00) per day for per diem -in Egypt. 

3. 	 Appendix "D--l Intellectual Property Provisions Resea;r,:h, Development, 
Demonstration Contract -- General Contractor, dated Uovc.;:ber 1, 1982, 
except: 

A. 	 As amended by the addition of the following paragrap >s to the Rights in 
Technical Data Clause: 

(g) 	 Limited riqhts inr_),pri etar,\ data 

Except as may be otherwise specified in this contract as technical data 
which are not subject to this paragraph, the Contracto. shall, upon written 
request froi., the Laboratory of the Governrment at any t1.1e prior to three (3) 
years after final pynut under, this contract, promptl' deliver to the 
Governrment through th& Laboratory any "proprietary dalt." withheld pursuant 
to paragraph (3) of the "Rights in Technical Data" cla'ise of this contract. 
The following legend and no other is authorized to be Jffixed on any
"proprietary data" delivered pursuant to this provisi(:i, provided the
"proprietary data" mets the conditions for initial wn, Lhholding under 
paragraph (e) of the "Rights in Technical Data" clause.., The Government and 
the Laboratory will thereafter treat the "proprietary ,;ata" in accordance 
with such legend. 

I.JM TED RIGHTS LEGEND 

This "proprietary data", furnished under Contract No. ' 4006401 with the 
University of Chicago, operator of Argonne National I. horatory, acting under 
Prime Contract iHo. 31-109-ENG-38 ',,ith the United Sta..; Government as 
represented by the United States Department of Energy uity be duplicated and 
used by the Laboratory or the Government with the ex'.,,'ess limitations that 
the "proprietary data" may not be used for purposes c." imnufacture without 
prior permission of the Contraccor, except that furtier disclosure or use 
m;ay be made solely for the following purposes. 

(a) Tfhis "proprietary data" m-ay be disclosed fw:" evaluation purposes 
under the restriction that the "proprietary data" be retained in confidence 
and not be further disclosed; 
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(bj This "proprietary data" may be disclosed to other Contractors
 
participating in the Governrent's program of which this contract is a part 
for infcrma-tion or use in connection with the work performed under their 
contracts and under the restriction that the "proprietary data" be retained 
in corfidence and noL be further disclosed; or 

(c) This ")ropriet.ary dat' ,ay be used by the Covernmant or others on 
its behalf for emrergercy repair or overhaul work under the restriction that 
the "proprietAry data" be retained in confidence and not be further 
disclosed.
 

This legend shall be marked on any reproduction of this data in whole or in 
part. 

(h) Soft,,;arelicensinq
 

The ccntractor shall 12ke such steps as are necessary to insure that all 
proprietary softA,'3re used in the performance of the work under the contract 
will be avlailable for licensing with full documenltation under reasonable 
terms and onditions to responsible parties. 

(i) Cleaseo, D,,-


The contractor shall not publish, disseminate or reproduce any data first 
produced or cor:-osed in the course of or under this contract in whole or in 
part or in -any manner or form, or authorize others to do so without the 
written censent of the Laboratory or until such time as the Laboratory and 
DOE may have released such data to the public. 

B. 	/oT!CLE 1V "Patent Rights - Long Form" is hereby deleted in its entirety 
and is repidced by "'atenT Rights --(Small Business Firms or 1Non-Profit 
Orgaiizations)". 

4. 	Enulosure i Description of IW;ork dated July 15, 1984. 

5. 	 Exhibit "B" Billing Rates. 

6. 	Exhibit A, 11ork Order
 

ARTICLE X --CC :FlLICTS 7I1 [)DCC 1.1NTATION 

Any discrepancy, inconsistency, or conflict in one or more of the documents 
identified in Article iX v.'hich can reasonably be ascertir:'1 by the Contractor 
shall be imnixdia tely s.;ubmitted to the Laboratory for its 1--itten decision. Any 
%iork undertaken by the Contractor without such decision shalll b2 at the 
Contractor's own 'islk. 

ARTICLE XI - [ADORAiORY REPRESENTATIVES 

1. 	The authorized Laboratory Procurement Official will b, the only person at 
the Laboratory who is authorized to ch,.ngqe the scope of work or any other 
part of this contract. 
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c. Personnel Access to Contract Operations
 

The Contractor will establish procedures to control
 
access of Contractor personnel not engag;ed in the per
foruiance of this contract to facilities in which
 
performance of this contract is in progi-ess on the same 
basis as the access of U.S. citizens enyloyed by U.S. 
organizations is controlled. 

d. Subcontract Disclosure 

If a subcontract is to be issued for evaluation services 
or activitei, technical consulting or management 
srpport services as defined in DEAR 909.570-3, the 
Contractor shall obtain for the Laboratory or DOE a 
disclosure statement or representation, in accordance 
wit:h DOE regulations in effect at the time, from each 
iritended subco t,:actor or consultant. The Contractor 
shall not enter into any subcontract no-r engage any such 
consultant unless the Laboratory or DO3. shall have first 
notified the Contractor that there is !i.ttle or no 
likelihood that an organizational conf .jct of ini:cresL 
exists or that despite the existence cf a conflict of 
interest the award is in the best interest of the 
Government. 

e. Subcontracts 

The Contractor shall include this claus;e, including this 
Paragraph e. , in subcontracts of any tier which involve 
performance or work of the type specif..ed in b.(1) above 
or access to information of the type covered in b. above 
The terms "contract", "Contractor' and "Laboratory" 
shall be appropriately modified to prc :erve the 
Laboratory's and the Government's righi:s. 



IN WITNESSyIEREOF, the parties hereto have executed this Agreement on the 
day of DL !2L;-_ 1084. 

THE UNIVERSITY OF CHICAGO
 
(Operator of Argonne National L..Loratory) 

By:__ -~ Z 

Title: Director 
Administrative Services Division 

HAGLER, [3A1L-/C0O 

1an
Title: C11;1 T 

I, Sandyoun, cort, 'y th.t I arn the As iS La1t (rotary of the 
al as WitheCorpora tl n d "7-n trac .or i io ii A en-ut, .at owarTIi ler 

who signed the said Agreem'nri. v:is then Cha irmnn -" 

Corporation; that I klnoi his siqnatirec.n - - tu r to 1:; qenuine; and 
tht said Agreem,nt was duly sioned for in beh If of said C,..i poration by 
aLuthori'L.3 of its governi ng bod)y./ 

,,% .--

Title Azssi:;tant Sec -iry
SEAL

CORPORATE 
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.closure No. I
 
Contract No. 44006401
 

DESCRIPTION OF WORK
 
July 15, 1984 

1 BACKGROUND 

Argonne National Laboratory (AN1.) is assistin the Agency for 
International Development (AID) in an energy policy planning activity with the 

Government of the Arab P.epublic of Egypt (AID Energy Planning Sub-Project No. 
263-0123.1). In this activity ANL will be working with 1he Organization for 
Energy Planning (OP) established by Egyptian President il Decree 1112 of 
1983. OEP's mission is to provide technical support Yr national energy 
planning and analysis. The Director of OEP reports to 1he Egyptian Supreme 
Council on Energy (SCE) through a Board of Directors repreceating five 
organizations in Egypt that affect and are affected by finergy planning and 
policy. The mi.keup of the council is such that the york of OEP will be 
pr ncnted to tho hi ghest level of Egyptian government offi.cials. 

A list of priority projects has been established under the energy 
policy planning octivIty. Of highcst priority is the developm#nt cf an 

industriaL energy conservation program. The list was developed with the 
caveat that work performed eclusively or primarily by foi,'gn consultants was 
to be discouraged. Thereforc each effort will include as art of Its planning 
and resource requirements the training of Egyptian person-

The firnt task of the industrial energy conservatlan program calls for 
die establishment of a training program for the conduct of industrial energy 
pudits. The second task requires the performance of a number of industrial 
energy audits that result In specific recommendations for cost-effective steps 
to reduce energy consumption. Recomm~endations for eneri'y conservation will 
include low-cost measures such os insulation and maint :,iance and operation 

changes, medium-cost measures such as combustion control iud heat exchangers, 
and riy include capital-intensive technology change. The training program may 
be structured so that industrial energy audits are ac.omIplished while the 
final phases of field training takes place. 

The industrial energy audits and training of personrel will be 
performed undur 8 basic ordering agreement (BOA). Under the auspice of the 
BO '.$ Argonne Naticna] Lboratory nvsy choose to contrac,: ith more than one 
firLn in both the conduct of industrial energy audits and energy audit 
training. 

For both Tasks I and 2 the contractcr is expected to make all necessary
 
arrangements for lodging and meals; passports and visas; international ,:rave.;
 

reproduction of reports; office supplies; and other materials, tools and aids 
specified elsewhere in the description of work. 
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It is anticipated that graduates of the training program will 
participate in the actual audits of Task 2. 

Task 2. Tndustrial Energy Audits 

The contractor will be responsible for conducting a number of indus
trial energy audits in Egypt. The contractor will be responsible or all 
instrumentation, analytical hardware/software Eystems, and similar support 
necessary to perform all phases of the audit process. It should be noted that 
rights in all. information and data obtained or processed in the audit or 
audit-related procedures are governed by the Rights in Dlats clause of Appendix 
D-1 of this co-ntract. 

The industrial energy audit will include the following sequential 
steps: 

o 	Plant selecion from a list of candidate plants, 

o 	 Schedling of pre-.udit evaluation, 

o 	Pre-audit data collection and consultation with plant
 
laa agemen t,
 

o 	 Preparation and presentation of pre-audit evaluation to 

OEP/ANL, 

o 	 Scheduling of plant audits, 

o 	 Plant audits, 

o 	Analysis and cvaluation of audit data,
 

o 	Development of recommendations,
 

o 	Preparation of i,"tten reports,
 

o 	 Pre;_;ntation of results, and 

o 	Post--eudit 6upport and consultation. 

Each of the above tasks is described below in greater detail. 

Plant Selection. O.P/ANL will be responsible for develuping a list of 
candidate plants for energy audit. The contractor ,wil.be responsible for 
assisting OEF/ANL in this task. The list will contain all energy-related 
information that is currently available. The contractor will assist OEP/ANL 
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candidates for

in screening the information and selecting the most favc,vable 


energy audit
 

to be chosen for industrial aunIt during the first

Plants expected 

primarily medium-ti-Azed irdt :,..ries (e.g. te'xtiles
twelve-- month period will be 


change, however, t includesome larger
and food processing). This may 


Therefore, the audit

industries a3 the plant selection data are reviewed. 

program rhould be geared to analysis of, ac a minisum, he following process 

systerz, and equipment: 

o 	 Boiler, furnace and oven combustion systems, 

o 	 Process stean systers including boiler, steam .. nes, steam 

traps, etc.,
 

o 	 Electric motors zind motor-coupled mechanical r'::s;tems, and 

(!.c. hot water, ,,Lcam and hot o 	 Wa: tc- heat disclarge SVsteT1s 

e>:haus;t gas).
 

t.Plant Interview. OEP/ANL i,"A be responsible forSchM _.,.r-,d 

arranging for a pre-aielit visit to the plant and ,ciarence with plant 

based on the contractor's requirements for p,:e--audit evaluation.mnnaz.-tcment 
set oi criteria for the pre-The contractor will provide OyP/ANL with a full 

audit evaluation. 
and Con:. ation with PlantPre-Akirlit nfor-:,nt on atherln 

be accompanied by o: or more member(s) of 
Mana'emelt. The conl.ractor ill 

the OEP/ANI. observer tretm and possibly one or two erie 7 audit uraino(- (see 

Task 1). The contractor will be rerponsible for itilizIng a pre--audit 

that will all,, a sub: 1 uitnt determination ofprocedure to ga!ther information 
The contractor willthe suitability of conducting a full-scale plant audi 

consultationbe 	 reiponrib) e for pro-audit information vathering an :r,'e-audit 
uiit'i plant man.-gemei:. OEP/ANL 	 will be responsible f obtaining the cooper

ation of plant iaanau;er:enl.. 

Prer:cvt.,tton of Pre-Audit Eva.uation to OEP/." As a result of the 

plant visit and analysis of pre.-audit iir :ition, the contractorpre-'auit 
Will report to OEF/AN, as tc the :'advisability of Aorming an industrial 

audit. The report wi~l include the propo: scope of the overall energy 
might be :.Id, estimated timeaudit, targcet nreasiwhere energy savings to 

complete the audit, disposition of managenent/o? stors and any other 

information supportive of a recormiendation. Ba,.c ow the contractors' 
anOEP/ANL responsibil- to decide whetherrecommendations, It will be an 

energy audit 5hould be performed at a particular pla: In the determination 

audit, .P/ANL may require that
of the disposition of a plant for industrial 

secure addition.. information.
the contractor return to the plant to 
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Schedule Plant Audit. It will be an OEP/ANL res,,nsibility (with con
tractor assistance) to schedule an industri al energy aud:t with plant manage
ment. It xwill 1.e the contractor's responsibility to bir F plant management on
 
the audit rtrat-,gy, make arrarigements to connect instr ,crntation and obtain 
cignature approval for any modifications or hookups tc, plant facillties as
 
well as any instructJons to plant operatLng personnel. .-.garding plant oper
ations during the audit.
 

Plant Auit. It will be the contractor's respons:;ility to perform the 
complete plant audit and advise plant management and OEP,;,NL of audit progress 
on a regular basis. The contractor will also be res onsible for not only 
general. insuran.ce of their audIt personnel but any spe-Ucl coverage required 
for vorking in a var!et'y of plant environments. VIc contractor u;ty be 
responsible for field trainiuig of Egyptian personnel t, have completed the 
classroom portion of the training course in energy a,<,Iits (see Task 1) by 
includli g them In tCI, audit activity. The contractor ; 11!be responsible for 
advanced training of Egyptian personnel that have succe':2fully completed both 
the classroom and field portinns of the ti:ninng progrIL,. 

It it th1C re po0i ib. :Ay of the contractor to pel '::rm the audit in such 
a manner as to cause minLmum disruption to the ul ant pi ,:Css. Wlere variable 
load conditions arc significant in a plant operation, the contractor is 
responsible for collecting audit daua that suitably eflects these condi
tions. Tlie contractor irs responsible for docunientin the calibration and 
proper working order of all instrumentation used in t audit process. The 
contractor I's expected to have an adequate supply of E ,°-e survey instrument 
parts to assure non-intcrrupted collection of data. 

/ns"vIs rid Ev%2nat I on of Audit Data. The cov :;ctor will have full 
esponsibliLity .r~fprocessing and analyzing the audit d 1. The contractor is 

also responsible fOr any rupportive analytical to4: such as computer 
hardware/soft,?are systems. The contractor will be resp ,--ible for instructing 
the lyp -ian tr;,in.es in 1)e data processing and a. LysIs activity. If 
computocr--based software ystems are used, the co: -.actor will provide 
instru,:t. on on he use of the systcms and advise :Iinces on the basic 
algor lthas used to perform the analys4i; ond the sign. : nce of :esults. It 
may be required rhat the analysis and evaluation of : At data be performed 
entirely in Egypt. 

D~e1enojr,!:. ofoee,:n~erdat:ions. The contractor I.lbe responsible for 
developing specific recolimendations for energy cons %.tioa or management 
based on the proce .;ssing and nnal.ysio of audit data. i r:ecomendations would 
include both operational ,nd hardware nodifications. I .:h energy conservation 
recotiendation shutild be specific and include quantitai .;aestimates of energy 
savings and an ecoriomic analysis based on capital ai., operating costs. If 
computer-based softa're systems are used, the contractr will advise trainees 
on the basic algorithms used to perform the analysis :.fid the significance of 

ritA 

http:tr;,in.es
http:insuran.ce
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It nay be required that the analysis of energy conservation measures
results. 


be performed entirely in Egypt.
 

Audit Reprt. The rontractor will be responsible for the preparation 

adit in that specif.c conservaof . wTitte2i rcport English provides energy 

tion recommerndationn that can >e readily implemented. An economic analysis 

nust be perfcc-ed for cach recommendatiun. The audit report will include all 

in an appendix, docum:entation as to calibration of instrumentation,raw data 
indicate all a su ptlons made, algorithms used in the analyses, and all other 

pertinent data necessary to support the energy concervation recommendations. 

The contractor will ba responsible for Eubmitting a oraft report to OEP/A'Tl In 

a tively m.anner prior to submission to plant umnagement. (CP1/ANL reserves the 

right of rev w and edit prior to ubmlission of the report to plant manage

ment. Upon approVal of the audit report by OEP/ANL, the contractor will be 

responsible for submlrsion of an adequate number of copies of the report to 

pla~nt wnagencM.t 

Oral P ,-contat!on. The contract.r will be respo ;ible for an oral 

report before OEP officials, governmentpresentticnciR(us-ion of Lic audit 

officials, and plant management. During the presentatio i the contractor is 

expected to 1,o in a position to adequately defend the analyses and recom

mendations contained in the audit report. OEP/ANL, in consultation with the 

contractor, wi)7. tchedule the meeting with plant managem nt. The contractor 

will be respnnr;±bie for any audio-vintal aterials necessary for the oral 

presentation. 

Post-Auti Saport Vnd Consultation. The audi:: process calls for 

specific recomm:endations for energy conservation measures that can actually be 

implemented. Olier, ailly & Co. will be responsible fr: followup work with 

plant "nanagaenL regarding operation and maintenance and getneral housekeeping 

energy conservation measures. Hagler, Bailly & Cd,. may i :o be called upon to 

as.sist: OEP/A,, in the preparation of competitive bld pac' ,s for each capital 

cost energy conervatio measure recommended in the auc' i report. H1 9 er, 

Bailly .Co. ,y also be asked to Interact with the engl ring firm or vendor 

designated to perform thn yo'k in order that a smooth ; A ordarly transfer of 

that would assure a cuce .ful, cost-effectiveinformation takes place 

completion of the project. OEF/ANL will have t responsibility of 

acoorcinating dicussion between the audit contractor firms contracted to 

carry out the audit recoarrendation. 



"B"EXHIBIT 

Contract No. 44006401 

BILLINJG RATFS
 

HaqlerPaillv & Comny uly 1984 - Jan. 85 Jan. 86 -

Dec. 1984 Dec. 85 Sept. 86 
Principal Officer $ 103.14 S 109.33 $ 115.89 
Vi c e , -1 dIe ):C. 79.68 84.46 89.53 
Associate I 64.85 68.74 72.86 
Associate II 50.47 53.50 56.71 
Associate III 39.00 41.34 43.82 
Research /,Ssoci t. 23.57 24.98 26.48 
Clerical 26.98 28.60 30.32 

Plus Material Handling Cost of 2-1/2% on 11 other Direct Costs. 

Jully 3.1,84- Janua-y 1985- January 1986
_Dzc~e'.:.,: 3.934 Decc-b!r 1905 September 1986 

Officer $109.72 $110C.30 $121.53
 
ilncje:nen1 Consultzint 59.54 63.11. 65.95
Senior Consuiltant 54.14 57.39 59.97
Consul tant. 43.88 4'.51 48.60 

Plus itrial Handling Cost of 31 on all other Direct Costs. 



Arthur D. Little, inc. (Sub.) 

Rates Applicable for Entire Contract Period. 

-bor Total Prlce
 
C).zats5ificat ion Per Hlour
 

Executive 198.69 
Management Staff 167.65
 
Hanae::aent Staff ,.rocltate 150.56
 
Supervisory Staff 135.14
 
Supervivory Staff AWsociate 121.32
 
Principal Staff 107.73
 
Principal Su.aff A.,oci.ate 94.47
 
Senior ta ff 
 82.87 
Senior Staff A7. t. ?2.66 
Project Staff 63.77
 
Project Staff A:;,nociate 55.94
 
Staff A: soclate 
 49.011
 
Senior Specialist, 43.01
 
Staiff ",T)ecfall t 37.68
 
Associate Spec.l x..t 33.06
 
Senk;r Anal yKJt 
 29.02 
Staff An'yst 25.42
 
Af00K: ate Aria.ynu 22.29
 
Pro f' nIen 19.54
rial 

Associ.ite Profe3s.ional 17.12
 
A 5si.tant Fro'esional 1i5.03
 
Technici an 
 13.15
 
Connultara
 

Consultants, when needed, will be subject to Hagler, Bailly : Company's 
prior approval. 

1ATERIALS ( INCLIIf, PC SU5CO'TRACTS AND INTERDIVISIOUSL 'rRAV ;S) - will be 
charged at , C Ucs lni tcr'al ovcrheac applica thereto at the 
fixed rate of 6.2 percent. 

OTHER DIRFCT COSTS -- Other direct costs such as, but not Uited to, 
pes, c avel an' subsistence, communications (telephon.., telex, FAX, 

postage, etc.) report reproduction, computer use, tord pr, ssor use, etc.,
will be ch,,rged .t actual cost including general and admin i:trative expense
(composite) applicable thereto at the fixed rate of 21 per,.,ant. 
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7.,01 L LA,",.n-,,I. EXHIBIT "A" 

WORK ORDER Contract No. 44006401 

Date 

Iork Order No. Cost Code 

Note: Work Order and Cost Code information must appear on all -Invoices.) 

o: 

ursuant to Contract F , the Contractor will perform the following 
ervices: 

Period of [r:'._ormance:
 

.Dollar Ceilinc: The total amount to be paid by the Laboratory under this Work
Order shll .1ntece _ _o _____ _______exceed 

j. P drt: The budget for the effort described in paragraph I Ebove is as follows:' 

Technical Rere.entatives: 

ANL Contractor
 

Terms and Conditiurs: 

This vor Order, the performance of the services described hereir; and the rights
and obligations of the parties aith respect thereto are governed by Contract No. 

___ bet .'een the parties dated , including all
 
SUPpleMentS tJ. SUch teims. and conitions as _F--orthare sc- in this Work
 
Order pursuant to such contract. The term, and conditions set forth in such
 
Contract are hereby incorporated herein by reference.
 

Accepted and Agreed to: 

AM'GONNE NATIONAL LABORATORY CONTRACTOR: 

By_e.
 

*Title ~1 .



3. The term "United States" includes the fifty states, Commonwealth 
of Puerto Rico, possessions of the United StatL-s, and the District 
of Columbia. 

E. 	 The Contractor shall include the substance of this article, including
this Paragragh E, in each subcontract or purchase iereunder which may
involve international air transportation. 



skRGONNE NAIOA LABORTOR Contract No .44006402 

'4~ AGREEMENT' BETWEEN 

THE "UNIVERSITY. OF ICHICAGO 

(Operatorof 'Argonne 3Ntional Laboratry)ju 

2 

andA4;L. ' a' . 

~~ FOSTER 'WHEELER ENERGY, CORP. :: ' 

10~ South Orange.'Avenue ~~~aK&'~I;a 

The Uni yer~si ty" of Chi cago , an 111hi s, , optiooeao fo-opf *'oi<a 

~Argonrne National L'aboratory and hee clle h !a oao acig, er,~f~ ~~ 
Prie Cntrct1-1§- g383 with the Uni ted:States Government (cal~ed the,o. 

%~"Government"), represented 3by;~ the IU.3 S.KDepartment -of: Ener~iy (bal led the ~~3 
"Depar tment") desires 3FOSTER WHEELERUIENERGY~":CORP.~caldtet:"Cnrco" ai 

under tne' Iaws,6f' tlle.tate of Del&areato pefr the~orporation, oraie 

~service s setforth under Articlellof .this'contract and tpCnratri
 

jrg,,x.ilperform seIrvices. date contract is%to such Theeffecti~e of 4I' 

yo" 'aaTEEOEth~e paries, mutually, ageeas l 

'' 1* ~ARTIICLF,,I DESCRIfPTION 'OF WORK 1 P 

K"Te otracto1, shall: furnilsh the pes~ne faiite 
'and. supplies' necessary -to perform, the yok described i n Append ix-, E, 
Da~a ebur 9,' 194,'5 ta9 ,reto and hereby madelescription of -ipork date 

1.A Each task/wi IIbe perf6 rmed ln accordance ith a' areiin sedueI'L 
~'~"' $k roduct and cost, schedule. . The o to~~r senior, staffswill 

dire an 'i ,thequ onof all,,~kS."1 Th sri ces to aa.1~~ 4 6c'1e perfor'med slhall,,. b'e described :Iand, set forth i 'f ti -oim 
separate wo'rk, orders,: issued~prisuant to t"he ter ,,,,f this' ragreemen, i~n. 

teform attachd 1hereto as Exlilbi "A' Nowo0shlprc'd unti1 
Swork order' has beean signed by 'b~th parties., 

? 'hasew cs ~rii provided.'.for aa1V be u i cd. fromn, ti me to ti me , 

711 as reqired byteLaoaoy 0 ber 1984commoiincing uc t 1~ and:, 
continui ng tthrough 4arch 1.,~ 1985&or-t ouh-,, Pe~r~ d 
extensiaon of this .agreeient, de d'hw e,.tatths gem ,ta 

not~sooner- temnt as hereinfter proYi ded.' 

A.j' 1 1' "- . 
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3. 	 It is agreed that the Laboratory is not required to request any minimum
 
dollar amount of service or, for that matter, any s<rvice whatsoever 
and that the Contractor is not required to fill an order if he has no 
personnel able to neet the particular requirement. 

AR'ICLE ii - Ca,;-SAT]ON FOR SERVICES
 

1. 	The Contractor shall receive as full compensation for al services performed 
hereunder, including necessary travel, and as full reim irsement for travel 
and living ex[pen..ses incurred in connection with the per;..rmance of such 
services: 

A. 	 Amounts computed by multiplying the appropriate ho',ly rate, or rates, 
set forth in Exhibit F - Billing Rates attached hernto by the number of 
direct labor or LraYC hours Vcrformed, which rate'. shall include 
wages, overhead, general and administrative expense and profit. 
Vouchers may be suk&Uitted once each month to the t itant Controller 
of the Laboratory, 'he Contractor will substantia n vouchers by 
evidence Of actual payment and by individual daily job timecards or 
such other subs ,-,ntiation appro',ved by the l.aboratc '. Promptly after 
receipt of each substantidted voucher, the Laborannty 	shall, except as
 
otherwise provided in :his aqrecment, and subject .)the provisions of 
4, below, make payment doreon. 

B. 	 For purposes or comrput tion of amounts due, a day hall be considered 
as eighL (Q) hours; for fractions of days worked c. spent in necessary 
travel, said rate will be paid on an hourly basis. In no event, 
however, shall more than one day's (8 hours) pay b; paid for any one 
calendar day, nor more than 40 hours for any one c lendar week. 

The rates set forth 'in Exhibit F shall not vary b3 virtue of work 
performed on an overtime basis. 

Ocher direct costs shall be invoiced in accorddnc, aith contractor's
 
commorcial practices numbers C-236 and C-24G.
 

D. 	 Travel expenses for Laboratory-directed travel re" 5ursable in 
accordance with Appendix C, "Travel Policy for Cc ractor Personnel", 
dated 7/6/82, which Is attached hereto, except t; per diem in Egypt 
shall be 130/dzy. Such travel will be detailed in 2eapplicable work 
order and approved hy the Laboratory's cognizan/t hnical 
represcni: tive for each work order where travel i Wdicated. 

2. 	The total amount to be paid by the Laboratory under I contract shall not 
exceed Three Hundred Thousand Dollari ($300,000.00) a- Ie Contractor (and 
its employees performing serv"ces hereunder shall not our or be required 
by the Laboratory to incur costs under this contract i ich will aggregate in 
excess of this amount unless the parties agree in wri; :q to authorize such 
additional expenditures. 
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3. 	 Work releases will be issued for each task r-quired in accordance with 
Exhibit A, "Work Order" form, signed by the authorized Laboratory
 

Procurement official on behalf of the Laboratory and the appropriate 
corporate official on behalf of the Contractor.
 

4. 	At any time or tir2s Drior to final payment under this aqreement, the 
Laboratory mry cause to be made such audit of the invoices or vouchers and 

substantiating r,.terial as shall be deemed necessary. Each payment 

theretofore r,.,de shall he subjpct to reduction to the extent of amounts 
which are founu by the Laboratory not to have been properly payable and 

shall also be subject to increase for underpaywrnts on preceding invoices or 

vouchers. 

ARTICLE III - M.ANNER OF MGM 

1. 	The Contractor shall be paid monthly upon submission of properly certified
 

and correct invoices bearing the work order number and code description of
 

the 	Agreemernt Qo. 44n,02 to the Assistant Controller of the Laboratory. 
Such invoices ri;t be sufficiently detailed to permit the identification of 
the 	 various coppen sbi. itom under this agreement. 

2. 	 Attached to ech1 billing and copy th:r.f, there must be furnished the 
fcllowing certification w.'hi ch must b, u.nually signed by an authorized 

rcpresentativ c oft the Cor.ctor: 

"I certify thu,. the Mbeve bill is correct and just; that the amounts claimed 

represent fair charges a,inst Argonne National Laboratory and that 
reimbursement his not and will not be received thterefor under any other
 

Governrent con tract or other source of Governmnirt funds." 

3. 	The Contractor agrees to furnish the Labora ry by the twenty--fifth (25th) 
day of each month, an approxination of accrd expenditures for that month.
 

4. 	Terms: Net 30 days.
 

ARTICLE IV - DISCONTiNUANCE 

Discontinuance of Future application of this Basic Ordering Agreement can be 
accomplished upon thirty (30) days written notice by either party. 
Discontinuance cf the Basic Ordering Agreement will not affect any individual 
uurl, order(s) recfrencing the Basic Ordering Agreeent entered into prior to the 
effective date of the disconti nu-nce, and all provisions of the Basic Ordering 
Agrecomot shall pcartain "hereto until comple ted or otherwise terminated. 

ARTICLE V .- CO!MACTOR m PL(YEFS 

it is understood and agreed that Contractor and Contractor's employees are not 

employees of the Laboratory and are entitled to nc employee benefits or 
privileges nor to any payr.aint from the Laboratory, except such payments as set 
forth in Article 1 - CCIPESATION FOR SERVICES of the Schedule of this 
Agreement. All such payments shall be Pade to the Contractor and no payment 
shall be m-ade to aiy of the Contractor's employces.
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AR T'lC L WtPETO OFWORK ORDER'~ 

-An -7 ,Oro order suedduri ng the-6fec ti vbzperi od- of-thf's'-ageeme-nt&ardid t:, 
7-,Co, pleted wi thin the~ple ri 6dsh~all- tbe compi e'ted 'by- the Contrac tot, wit~h ihthe time~ 

speci fied in the,,order and thie rights and~obligations, ofAth( Contracto'r and th~e
 
ry eprl g ~h qr order sha 11 be governed by, ii :tersf 
 VA& 

-geementas ful 1$' ndto' the same.extent Aas. if compii~tdt~~nA the effectie
p~~ib~f~hA~ Ag nn~~rov1de4d that 'the~C~iia to 'b re,4ui red 4 


Perform4 any workIunde' :tj agreement after October.A31, 1986.YA2~ AA ~ 
 ,.~
 

r AARTICLE~ VII ~1KEY PERSONNEL 

SThe personn e 1 tspcified~in eacthwork ,order under this a9reeen nt are considered ~
 

tbe ess- ntial -to the work being performed Prior to diverjting any of the,~
 
Aspecd f i edj,.i ndi vi dualIs to other programns, the Con tractor sha] oIi fy te~'1~
 

cog Phr6d'c renent Officia'l of,,Argonhne, iNational Laboratory, reasonably in
 
%tdvafce.and' sha-Ill.sbnit..jiistification ,:(inctluding lpi oposed SuIbstituitionsin'
 

~dvrion shall be made by..h Cnractor )dithout' the ri ttencn~t f 1h 1ofocr Prokvidedd, )W 

A' n ffiia ArgorneWaNiti'6al, Laboratory:. th&~at<A l
cognizn t Officire.nent
 

jthe:cognizant Procurement 'Offticial~ o Argonne'National1 La~oratory",mayirati fy in,~-~ A
 

cognijan t Procurement Official of; Argonne, Nat,,''nal a----~-tYteconsrent 6by, ti PhF
 

l1ause The-work 'order my Abe, amne ~ tirmmmtduing'Ithe course of' 
 'Q

the agreement either to add or, delete personinel, as appropite4- 'AAA A 

~ARTIcLF viii - RIGHTS TO PROPOSAL- DATA A ~ A'~A<A ~~ " ~A'A 1 

Except for, technical data listed on 't ache1tti.I hereto, it is agreed thatI 
Aas a cod tio of haadloth'islaqreemfept, and now hiad the 
proyi s ions of, any notice'a&perijng o'n the propoSa~1 the Gov ,,nm~ent-shall hj.ave~ 

1Pthe right to use,,Aduplica'tedi~sclose and have Iothers, do so for any~purpose ~ 
A 

I 
whatsoever, the technic~al"data contained in the proposal ujr,,n which this 
ageeen is AbasAed.:AA 

- A0''KART-ICLE IX APPLICABLE DOC1.11E NTATIO NAA A~yC*A 

i~la de a par of 

Tefloigdocuments.,are attached hereto 1 and are herebtid aprofthis
 
APa greerflnpt: K ' 

6Apndix "A", Argonne Terms ~and C-onditiins1 for 4 Fixed Pricc Contracs ae 
"'-,-A4-84AA.'4-


Cotacto iae
2. Trve PolicyA'p, fo A Pesne'Apni P//2 

A3. ppendix ,~D- IntellculfPrpet rvsosee h Development, 

.General' 'otator:Denonstra ti on Contract dated 1'No~iber 1 ,92,ecp 
as ame-ndedC by -the addition of the. fo Il ow'ing paragrap~hs to the igtir 

A'"Tehica.Dt Clause. 

I P~Vi~'..iiii~.~i L',CI.O.A 4-A 

http:Tehica.Dt


(g) Limited riqhts.in proprietary data 

Except as may be otherwise specified in this contract as technical data 
which are not subject to this paragraph, the Contractor shall, upon written 
request from the Laboratory of the Government at any time prior to three (3) 
years after" final payrant under this contract, promptly deliver to the 
Government through the Laboratory any "proprietary dit:" withheld pursuant 
to paragraph (3)of the "Rights in Technical Data" ciause of this contract. 
The following legend ard no other is authorized to be affixed on any
"proprietary data" delivered pursuant to this provision, provided the 
"proprietary daia" meets the conditions for initial withholding under 
paraqraph (e) of the "Rights in Technical Data" clause. The Government and 
the Laboratory will thereafter treat the "proprietary data" in accordance 
with such legend. 

LIMITED RIGHTS LEGEID 

This "proprietary data", furnished under Contract No. 44006401 with the 
University of Chicaeo, operatc'r of Argonne National Laboratory, acting under 
Priae Contrdct No. 31--1M9-ENG--36 with the United States Goverlnment as 

" reipresentea by th United States Department of Energy m.yy be duplicated and 
used by the [ labora tory cr he Govern m-.nt with the ex.pre:;s limitations that 
the "proprie yr data' miy not be used for purposes of :,nufacture without 
prior permission of the Contractcr, except that further disclosure or use 
may be maac solely for the follow:ing purposes. 

(a) This 'proprietary data" m.y be disclosed for evaluation purposes 
under the restriction that the "proprietary data" be retained in confidence 
and not be furtUwr disclosed; 

(h) Thin: "prcprietary data" m-'y be disclosed to other Contractors 
participating in the Government's program of which this contract is a part 
for infoyrmation or use in connection with the work perfrmed under their 
contracts and uoct'r the restriction that the "proprienary data" be retained 
in confidencc and not be further disclosed; or 

() This 'roprietary data" Loy be used by the Govrnrent or others on 
its behalf for eergeny repair or overhaul work under toq restriction that 
the "proprietary data" be retained in confidence and noi be further 
disclosed. 

This legend shall be marked on any reproduction of thi; data in whole or in 

part. 

(h) SofMjc r Licensinq 

The contractor shall1W~e such steps as are necessary io insure that all 
proprietary sofWare used In the performance of the wo:"L under the contract 
will be available for licensing with full documentatiou under reasonable 
terns and conditions to responsible parties. 

http:riqhts.in


(i Release of Data 

The contractor shall not publish, disseminate or reproduce any data first 
produced or composed in the course of or under this contra-ct in whole or in 
part or in any manner or form, or authorize others to do so without the 
written consent of the Laboratory or until such time as the Laboratory and 
DOE nmay have released such data to the public. 

4. 	 Appendix "E" Description of IVork dated February 9, 1984. 

5. 	 Exhibit "F" Hourly Fee Schedules. 

6. 	 Appendix "G" Additional Terms & Conditions 

7. 	 Appendix "H" - Fostcr Wheeler Comrercial Practice W C-23G 

8. 	 Appendix 'I" Foster Wheeler Comeircial Practice # C-24G 

9. 	 Exhibit A, W.ork Order. 

10. 	 Attzchrrmnt 1 - Listing of Proposal Forms. 

ARI 	 CI.E X - CONFLIC;S INH DOCLEDrEATA OH 

Any discrepaicy, inconsistency, or conflict in one or more of the documents 
identified in Article IX v.;hich can reasonably be ascertained by the Contractor 
shall be isu:diately submitted to the Laboratory for its writt.en decision. Any 
work undert iken by the Contractor Without such decision shall be at the 
Cwitractor's ot.:n risk. 

ARTICLE XI - !.AORAT(ORY R PL..EUETATI VES 

I. 	 The authoriZeC Laboratory Procurement Official will be 1he only person at 
the Lahoratory who is authorized to change the scope of ,:ork or any other 
part of this contract. 

2. 	 All letters and notices from the Contractor shall be Su:.litted tW the 
attention of the Laboratory's Contract Specialist. 

3. 	Unless the Contractor is otherviise notified in writing, -technical questions 
relatinq to the york may be discussed WiLh 1-. M1onarch (312) 972-7632 who is 
the Laboratory's Technical Representative on this Contract. 
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ARTICLE XII - ORGANIZATIONAL CONJFLICTS OF INTEREST - GEIERAL 

I. 	 The Contractor warrants that, to the best of its knowledge and belief, and 

except as otherwise disclosed, there are no relevant f~tct.s which would give 

rise to organizational conflicts of interest, as defincd in 41 CFR § 

9-1.5403(a) cr that the Contractor has disclosed all relevant 

i riform ti on. 

2. 	 The Contractor agrees that, if after award, an organiztional conflict of 

interest with respecct to this ccntract, is discovered, an imiediate and 

full disclosure in writing shall be mzde to the L.aboraT*ory which shall 

include a d-,scription of the action which the Contractur has taken or 
avoid or mitigate such conflicts. The Laboratory may,proposes to tike to 

however, terminate the contract for its convenience if it deems such 

termination to be in the best interests of the Laboratory or the 

Governjrn t. 

3. 	 In the event that the Contractor was aware of an orgar,i7ational conflict of 

-interest prior to the award of this contract and did not disclose the 

conflict to the Labora.t.ory, the Laboratory may terminaete the contract for 

default. 

4. 	 The provisions of this (",ause shall be included in al-I subcontracts for 

%,o!rk to be perfori2ed similar to the services provided by the Contractor, 

and the terms "contract", "Contractor", and "Laboratory" modified 
app;ropri,-tely to preserve the Laboratory's and the Go,,crnent's rights. 

I-S ,NWK1HE.R0 the parties hereto have executed this ;,reenent on the /2 
day o f _ o_ .;.- ,.. . ... , 1984. 

UUi viRSITY' OF CrIIC/,GOTHE 
,Opera tor of ArgoNne 1latioria1 Laboratory) FO S ET-EE'ER 1, ,GYC' . 

By: ...__---	 .. _,/_,_..,_ 

Tte: Director Dv il: ~~," 	 / 

j,.. , , I ,5"I~1c:-., certify that I am the 3.cFc.: Y/ [ .Y of the 
Corpoi' t~on n a:e( as'& .,,tractor" in the within Agreeemr, . J~a t , ... P. 0RQ/A 

0. saltwho sigrjned " e s i d Ag re, ment was then .5-,- Vo C P z>.: o 

Corporation; that I know his signa'ture anTl'-h7s s~ature .,ee.o T s genuine 

that sai(d Agreemnt was ouly signed for in behalf of said corporation by 

authoi ty of its governing body. 

By_--T___....__
 
.___ __.____Title_____ 

CORPORATE SEAL 

-7
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ADMINISTRATION OF COST ACCOUNTING STANDARDS - NONDEFENSE CONTRACT
 

For the purpose of administrating Cost Accounting Standards requirements vnder
 
this contract, the Contractor shall:
 

(a) 	 Submit to the Laboratory a description of the accounting change and the 
general dollar mFgnitude of the change to reflect the sum of all increases 
and the sum of all decreases for all contracts containing a Cost Account
ing Standards clause, a Disclosure and Consistency of Cost Accounting 
Practices clause, or a Consistency of Cost Accounting Practices clause: 

(1) 	For any change in cost accounting practices required to comply with 
a new Cost Accounting Standard in accordance with paragraphs (a)(2) 
and (a)(3)(A) of the Cost Accounting Standards - Nondefense Contract 
clause within sixty (50) days (or such other date as ny be mutually
 
agreed to) after award of a contract requiring such change;
 

(2) 	For any change to cost accounting practices pro.e-d in accordance
 
with paragraph (a)(3)(B) or (a)(3)(C) of the Co.t Accounting Stan
dards - Nondefense Contract clause or with paracrph (a)(2) of the 
Consistency of Cos. Accounting Practices - Nondcense Contract 
clause not less than sixty (60) days (or such oL:!.;.,2r date as May be 
mutually agreed to) prior to the effective date of the proposed 
change; or 

(3) 	 For any failure to comply with an applicable Cc-t Accounting Stan
dard or to follo,, a disclosed practice as contc',plated by' paragraph 
(a)(4) of the Cost Accounting Standards - Nonde-ense Contract clause 
of this contract or with paraqraph (a)(3) of th. Consistency or Cost 
Accounting' P';ctices - Nondefense Contract clau.:e within sixty (60) 
days (or such other date as may be mutually agr ,ed to) after the 
date of agreement of such non-compliance by the Contractor. 

(b) 	 Submit a cost impact proposal in the form and manner specified by the 
laboratory within sixty (60) days (or such other da" as tiiy be mutually 
agreed to) after the date of determination of the at ,.!uacy and compliance 
of a chang, submitted pursuant to (a)(1), (2),.or ( above. 

(c) 	Agree to appropriate contract and subcontract amend its to reflect 
adjust nts established in accordance with paragrap (a)(3) and (a)(4) 
of the Cost ccounting Standards - Nondefense Cont -a clause or with 
paragraphs (a)(2) and (.)(3) of the Consistency of .. X:t Accounting Prac
tices -. Nondeiense Contract clause. 

(d) 	 When the subcontract is subject to either the Cost Accounting Standards -

Nondefense Contract clause or the Consistency of CC!-'t Accounting Prac
tices - Nondefense Contract clause, so state in th, ibody of the subcon
tract and/or in the letter of award. Self-deleting clauses shall not be 
used. 

Augt 1, 1983 
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CONSISTENCY OF COST ACCOUNTING PRACTICES - NOfDEFENSE CONTRACT 

(a) 	 Unless the Ceneral Services Administration has prescribed rules or regu
lations exempting the Contractor or his contract from standards, rules 
and regulations promulgated by the Cost Accounting S i:ndards Board, the 
Contractor, in cornection with this contract, shall: 

(1) 	 Comply with the rcquiremnts of 4 CFR Parts 401 - Consistency in 
Estimating, Accumulating and Reporting Coss, and 402 - Consistency 
in Allocating Costs Incurred for the Same 'urpone, in effect on 
the date of award of this contract and administred under the 
Administration of Cost Accouoting Standards cla.se. Compliance 
shall continue until the Contractor completes parformance of work 
under this contract. 

(2) 	 Follow consistently the cost accounting practics established nr dis
closek as rcquired by regulat.icns of the Cost /ccounting Standards 
Board and <ministered under the Administration of Cost Accounting 
Stan dards clause, if any chaqge is made in esb1 i shed practices 
or in disclosed pr cMices for purposes of any c:uie,,t or subcon
tract subject to those disclosure requirer-ants, i he change must be 
applied in a con:;istent mnr;er to this contract.. A change to these 
practices may be proposcd, hcwever, by either ,o Laboratory or the 
Contractor, and the Contractor agrees to negoti"te with the Labora
tory the terms anid conditions under w.hich a chope may be made. 
After the terms and ccnditions under which the change is to be iade 
have been areed tc, the change must he applied prospectively to this 
contract. "lje Contractor shall, when the parties agree to a change 
to a cost accounting practice and the Laborato; :,' has made the find
ing required in 5332.51 of the Cost Accountin.,; St-andards board's 
regulations, negoiliate an equitable adjustment as provided in the 
Changes clause of the contract. In the absence of the required 
finding, no agreement tay be made under this p, ovision that will 
increase costs paid by the United States. 

(3) 	 Agree to an adjustment of the contract price cp cost allowance, as 
appropriate, it ie or a subcontractor fails Q comply with an appli
cable Cost Accounting Standard or to follc%,u a. %,cost accounting 
practice disclosed pursuant to subparagraph (;)(i) and (a)(2) above, 
and such failure resul s in any increased cos ., paid by the Labora
tory. Such adjustment shall provide for reco'ary of the increased 
costs to the Leboratory togcther with interest thereon com)uted at 
the rate determined by the Secretary of the T-5sury pursuant to 
P.L. 92-41, 65 Stat. 97, or seven (7) percent per annum, whichever 
is less, from the time the payment by the LabLratory was made to the 
time 	the adjustment is effected.
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ALONNE 	NATIONAL LABORTORY EXHIBIT "A" 

WORK ORDER Contract No. 44006403 

Date
 

Work Order No. Cost Code - 

(Note: Work Order and Cost Code information must appear on all invoices.) 

To:
 

Pursuant to Contract _ , the Contractor will perform the following 
servi ces: 

i. 

2. 	Period cf PerfonrP,2ce: 

3. 	 Dol.;r Cei*inq: The total amount to be paid by the Laboratory under this Work 
Order shall not exceed 

4. 	 Budeet: The budget for the effort described in paragraph I above is as follows: 

C. 	 Technical Re2 e 'nttives: 

ANL Contractor 

6. 	Terms ,rdConditions: 

This 1,ork Order, the perforance of th services describ.-. herein and the rights 
and obligations of the parties with respect thereto are c-\,crned by Contract No. 

between the parties dat.ed_ , including all 
uuch terms and condtions as r*, .forth in this Work 

Order pursuant to such contract. The ters and conditio set forth in such 
Contract are hereby incorporated herein by reference. 

Accepted and Agreed to:
 

ARGONNE NATIONAL LABOPATORY CONTRACTOR:
 

By



L--.- . ..... 


ARGONNE 
NXTIC NAL 
LABORATOR"Y 	 INTRA-LABORATORY MEMO 

October 	1, 1984 "C' 

To: 	 E. J. Croke Division Director E?,3S -,. 2 .
A. G. Nisius 	 Accounting Departmen0 -.2P. " 

From: 	 F. W. Foster ASD/PRO 201
 

Subjec t: Contract No. 44006403 

Stanley 	Consultants, Inc.
 
Stanicy BuiIding 
Muscatine, Iowa 52761 

Cost Code: 8N424-00-190-404 

Requisitlon No. 931602 

Enclosed for your information and use is a fully executed copy of
 
above-men ti oned contract. 

Enc s. 

cc: 	 M. Frances Adams TIS/TPS 2
 
Patents DOE 201 wI reps. & certs.
 
11. Juraensen MAT 5 
C. F. File 
J. Waters 
ASD Pef. File w/o
 
FF Fi Ie
 



ARGONNE NATIONAL LABORATORY -Contract No. 44006403
Argonne, li"nois 60439 

AGREEIENT BETWEEN 

THE UNIVERSITY OF CHICAGO
 
(Operator of Argonne National Laboratory) 

and 

STANLEY CONSULTANTS, INC. 
Stanley Building 

Muscatine, Iowa 52761 

The Univcrsity of Chicago, an Illinois not-for-profit corporation, operator of
Argonne National Laboratory and herein called 
the "Laboratory", acting under
Prii;, Contract 1i.). 3 1-I09-Eng-38 with the States
United Government (called the"Governr.ent"), represented by U.the S. Department of Energy (called the"[Jepartnment"), desires STANLEY COI;SULTANITS, INC. (called the "Contractor"),Corporation, organized under "h laws of the State of Iowa, to perform theservices set forth under Article 1 of this contract and the Contractor iswilling to p.rform such services. The effective date of this contract is 
October l, 1984. 

THEREFORE, the parties mutually agree as follows: 

ARTICLE I - DESCRIPTIuI OF WORK 

A. The Contractor shall furnish the personnel, facilities, equipment, materialsand supplies necessary to perform the work described in Appendix "E"Description of Work dated February 9, 1984, attached her,:to and hereby made 
a part cf this contract,. 

1. Each task will be performed in accordance with an ac;reed time schedule,work product and cost schedule. The Contractor's -'.a:nior staff willdirect and participate in the execution tasl,;.of all The services tobe perforrd shall be described and set forth from time to time inseparate work orders issued pursuant to the terms of this agreement inthe form attached hereto Exhibit Noas "A". work si~all proceed until awork order has been signed by both parties. 

The Contractor will consult with the Laboratory, by telephone orotherwise, at i:ionthiy intervals and at such other 3Imes as may bedeemed desirable by the Laboratory or the Contractc-, with respect
progress on outstanding work orders. The Contract,. is to notify 

to 

promptly and discuss with the Laboratory any anticipated need todeviate from an agreed upon time schedule, work product, cost schedule 
or assign.-.nt of personnel.
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2. 	The services herein provided for shall be furnished from time to time, 
as required by the Laboratory, commencing on Octob.:r 1, 1984 and 
continuing through March 31, 1985 or through the rFriod of any 
extension of this agreement, provided however, tha.L this agreement is 
not sooner terminated as hereinafter provided. 

3. 	 It is agreed that the Laboratory is not required to request any minimum 
dollar amount of service or, for that matter, any service whatsoever 
and that the Contractor is not requi,,ed to fill ain order if he has n 
personnel able to ri.et the pa, ticular requirement. 

ARTICLE II - COPENSATION_ FU.R SERVICES 

1. 	The Contractor shall receive as full compensation for all services performed 
hereunder, including necessary travel, and as full reimbursement for travel 
and living expenses incurred in connection with the performance of such 
services:
 

A. 	 /Amounts computed by multiplying thr appropriate hourly rate, or rates, 
set forth in the Hourly Fee Schedules attached hereto by the number of 
direct labor or travel hours performed, which ratcs shall include 
wages, overhead, general and administrative expen_, and profit. 
Vouchers nmay be suhmiitted once each month to the /,ssistant Controller 
of the Laboratory. The Contractor will substanti te vouchers by 
evidence of actual payment and by injividual daily job timecards or 
such other sustantiation approved by the Laborai;,;y. Promptly after 
receipt of each substantiated voucher, the LaborC.ory shall, except as 
otherwise provided in this agreement, and subject to the provisions of 
3, below, make payment thereon.
 

B. 	 For purposes or computation of amounts due, a da' shall be considered 
as eight (8) hours; for fractions of days worked "irspent in necessary 
travel, said rate w.ill b paid on an hourly basi:. In no event, 
however, shall more than one day's (8 hours) pay i* paid for any one 
calendar day, nor more than 40 hours for any one ,.lendar week. 

The rates set forth in Exhibit F shall not vary , virtue of work 
performed on an overtime basis. 

C. 	 A Ten Percent (10%) itaterial handling markup sh* apply to total 
direct material including purchased parts, subc, racted items and 
interdivisional transfers. Items subject to Jhi. markup shall be 
identified on the individual work. orders as iss,: J. 

D. 	 Cost of necessary telephone, telegraph and post'"i services, and
 
computer charges, when authorized by work order.
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E. Travel expenses for Laboratory-directed travel r(imbursable in 
accordance with Appendix C, "Travel Policy for Cc:tractor Personnel",
da-ted 7/6/82, which is attached hereto. Such trE-,,,l will be detailed 
in the applicable work order and approved by the -boratory's cognizant 
technical representative for each work order whe, travel is 
inoicated.
 

F. Jtis inderstood that certain of the work may be .ubcontracted, which 
fact. shall also be indic-ited on the Work Order. in this event, the 
amounts to be charged will be those amounts set .,:rth in Appendix G -
Consultant Fee Schedule. 

2. 	 The total amount to be paid by the Laboratory under t;s contract shall not 
exceed Three Hundred Thousand Dollars ($300,000.00) aI the Contractor (and
its employees performing services hereunder shall not i;cur or be required
by the Laboratory to incur costs under this contract _iich will aggregate in 
excess of this aoount unless tile parties agree in wri Ing to authorize such 
additional expendi tures. 

Work releases will be issued for each task required i accordance with 
Exhibit A, "Iork Order" form, signed by the authorize, Laboratory
Procurement official on behalf of the Laboratory and e apprcpriate 
corporate official cn behalf of the Contractor. 

3. 	 At any time or tires prior to final payment under thi agreement, the
 
Laboratory rmky cause to be made such audit of the itiv 
 ices or vouchers and 
substantiating raterial as snall be deemed necessary. Each payment 
theretofore made shall be subject to reduction to the xtent of amounts 
which are found by the Laboratory riot to have been pr.ierly payable and 
shall also be subject to increase for underpayments o. preceding invoices or 
vouchers, 

ARTICLE III - MANNIER OF PAMEh NT 

1. 	 The Contractor shall be paid monthly upon submission i properly certified 
and correct invoices bearing the work order number ar. code description of 
the Agreement No. 44006403 to the Assistant Controllc of the Laboratory. 
Such invoices rust be sufficiently detailed to permil !he identification of 
the 	various coi,-ipensable icms Linder this agreement, 

2. 	 Attached to each billing and copy thereof, there muss .~cfurnished the 
following certification which must be manually signe, !.,y an authorized 
representative of the Contractor: 

"I certify that the above bill is correct a, -, just; ".:7.t the amounts claimed 
represent fair charges against Argonne Ilat- ,nal Labo i,ory and that 
reimbursement has not and will not be received therer under any other 
Governmient contract o- other source of Government fu;:cs." 

3. 	 The Contractor agrees to furnish the Laboratory by 1:, twenty-fifth (25th)
day of each month, an approximation of accrued expenc;itures for that month. 

4. 	 Terms: Net 30 days, 
&-3
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ARTICLE IV _- DISCONTINUANCE 

Discontinuance of future application of this Basic Ordering Agreement can be
 
accomplished upon thirty (30) days written notice by eit, r party.
Discontinuance of the Basic Ordering Agreement will not effect any individual 
work order(s) referencing the Basic Ordering Agreement ertered into prior to the 
effective date, of th discoitinuance, and all provisions of the Basic Ordering
Agreement shall pertain thereto until completed or otherwise terminated. 

ARTICLE V - CONTRACTOR EMPLOYEES 

it is understood arid agreed that Contractor and Contractor's employees are not 
employees of the Laboratory and are entitled to no employee benefits or 
privileges nor to any payment from the Laboratory, except such payments as set 
forth in Article II - COPENKSATION FOR SERVICES of the Schedule of this 
Agreement. All such payments shall be made to the Contractor and no payment
shall be made to any of the Contractor's employees. 

ARTICLE VI - OMP ETION OF 114ORK ORDER 

Any work order issued during the effective period of this agreement and not 
completed within the period shall be completed by the Contractor within the time 
specified in the order and the rights and obligations of the Contractor and the 
Laboratory respecting t~llt wcrk order shall be governed by the terms of the 
agreement as fully and to the same extent as if completed during the effective 
period of this agreercrit, provided that the Contractor si all not be required to 
perform any work under this agreement after April 30, 1M95. 

ARTICLE VII -KEY PERSONINEL 

The personnel specified in each work order under this ar;reement are considered 
to be essential to the work being perfor, ed, Priur to d7verting any of the 
specified individuals to other programs, the Contractor .hall notify the 
cognizant Procuremrent Official of Argonne National Labor tory reasonably in 
advance and shall submit justification (including propoI-d substitutions) in 
sufficient detail to permit evaluation of the impact on %he program. No 
diversion shall be made by the Contractor without the 1,.,! tten cons, , " of the 
cognizant Procurement Official of Argonne National Labo, tory: Pr ,,.ded, that 
the cognizant Procurement Official of Argonne National !boratory may ratify in 
wrriting such divers'on and such ratification shall cons.,ute the consent of the 
cogntizant Procurement Official of Argonne N.ational Lab.. 'tory required by this 
clause. The ,,ork order may be amended from tim-e to ti.; during the course of 
the agreement either to add or delete personnel, as app:opriate. 

ARIICLE VIII - RIGHTS TO PROPOSAL DATA 

It is agreed that, a- a condition of the award of this ;,treement, and 
notwithstanding the provisions of any notice appearing ci the proposal, the 
Government shall have the right to use, duplicate, disclose and have others do 
so for any purpose whatsoever, the technical data contained in the proposal upon
which this agreement is based. 
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ARTICLE IX - APPLICABLE DOrIVENTATIONT
 

The followiog documents are attached hereto and are hereby made a part of this
 

agreeux nt:
 

1. 	Appendix "A", Argonne Terms and Conditions for Fixed-Price Contracts, dated 
4-84, c-cept that Section 30 Key Personnel is hereby deleted in its
 
eln ti rety. 

2. 	Appendix "C", Travel Policy for Contractor Personnel, dated 7/6/82.
 

3. 	Apendix "D-l", Intellectual Property Provisions Research, Development, 
Demonstration Contract --General Contractor, dated Novemnber 1, 1982, except 
as aninded by the addition of the following paragraphs to the Rights in 
Technical Data Clause. 

(g) 	 Limite_. ri lhits i p.o.er ietar', data 

Except Os may be (othtrwise speci fied in this contract as technical data 
which are not subjecr to this paragraph, the Contractor shall, upon written 
request fruon the !.ahora tory or he Government at any time prior to three (3) 
years after fi nal payr,,.nt under this contract, promptly deliver to the 
Government tIfrcugh the Lahoratory any "proprietary data" w,,ithheld pursuant 
to paragraph (e) of the "Rights in Technical Data" clause of this contract. 
The follo"irng legcend and no other is authorized to be affixed on any
"proprietary data" delivered pursuant to this provision, provided the 
"proprie~ar. oata" moets the conditions for initial withholding under 
paragraph (e) of the "H1iqhts in lechnical Data" clause. The Governnrent and 
the Laboratory will thereafter treat the "proprietary data" in accordance 
with such legend. 

LIMITED RIGITS LEGEND 

This "propriet,ry data", furished under Contract No. '4006403 with the 
University of Chicano, cperator of Argonne National Laboratory, acting under 
Prime Contract No. 3I-109-ENG-38 with the United States Governmr,ent as 
represented by the United States Departnent of Energy moay be duplicated and 
used by the L,boratory or the Government with the expr-ess limitations that 
the "proprietary data" may not be used for purposes o" manufacture :ithout 
prior permission of the Contractor, except that furth-" disclosure or use 
may be made solely for the follo.iing purposes. 

(a) This "proprietary data" may be disclosed fo: evaluation purposes 
under the restriction that the "proprietary data" he iotained in confidence 
and 	not be further disclosed;
 

(b) This "proprietary data" may be disclosed to other Contractors 
participating in the Government's program of which .his contract is p>part 
for information or use in connection with the work peformed under their 
contracts and under the restriction that the "proprir ,ry data" be retained 
in confidence and not be further disclosed; or
 

http:payr,,.nt


(c) This "proprietary data" my be used by the Government or others on 
its behalf for emergency repair or overhaul work under the restriction that 
the "proprietary data" he retained in confidence and not be further 
disclosed. 

This legend shall be .. rked on any reproduction of this data in whole or in 
part. 

(h) Software Licensing 

The 	 contractor shall tak-e such steps as are necessary to insure that all 
proprietary software used in the performance of the work under the contract 
will be available for licensing with full documentatio., under reasonable 
ternis and conditions to responsible parties. 

i) 	Release of Data
 

The contractor shall not publish, disseminate or reproduce any data fi. t 
produced or composed in the course of or under this conitract in whole or in 
part or in any mn!inner or form, or authorize others to do so without the 
written consent of the Laboratory or until such time a. the Laboratory and 
DOE may have released such data to the public. 

4. 	 Appendix "E" Description of Work dated February 9, 19CA. 

5. 	 Appendix "F" Hourly Fee Schedules. 

6. 	 Appendix "G" Consultant .eSchedules. 

7. 	 Appendix 'H" Additional Terms ? Conditions .ated July 1984. 

8. 	 EYhibit A, Vork Order. 

ARTICLE X -- CONFLCTS IN DOCUMVINTATION 

Any discr-epancy, inconsistency, or conflict in one or more of the documents 
identified in Article IX which can reasonably be ascertair, -d by the Contractor 
shall be irimrdiately submitted to the Laboratory for its written decision. Any
work" undertaken by the Contractor without such decision shall be at the 
Contractor's o.,n risk. 

ARTICLE XI -L3,OATO"Y F1FP1RFSE!UTATIVES 

1. 	 The authorized Laboratory Procurement Official will b- the only person at 
the Laboratory who is authorized to change the scope cf work or any other 
part of this contract. 

2. 	All letters and notices from the Contractor will b:! submitted to the 
attention of thc Laboratory's Contract Specialist. 

3. 	 Unless the Contractor is otherwise notified in writinig, technical questions
relating to the work may be discussed with M. Monarch (312) 972-7632 who is 
the Laboratory's Technical Representative on this coritract. 
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ARTICLE XII - ORGANIZATIONAL CONFLICTS OF INTEREST 

a. General
 

(1) 	It is Laboratory and DOE policy to avoid
 
situations which place a Contractor in a position
 
where its judgment may be biased because of any
 
past, present, or currently planned interest,
 
financial or other.'ise, the Contractor may have
 
which relates to the work to be peiformed under 
its contract or where the Contractor's perfor
mance of such work may provide it iith an unfair 
competitive advantage. Accordivigly, the 
Contractor agrees that it will conluct its 
activities with the intention of (i) avoiding 
bias 	 in performance of worl! under .his contract 
and (ii) avoiding any unfair compe-vitive advantage 
by vi rtue of its performance of wo:k under this
 
contract. The Contractor, however, is entitled
 
to the normal flow of benefits from performance 
of this contract. 

(2) 	 In the event the Contractor is of the opinion that 
the activities of the Contractor create or 
reasonably give the appearance of creating a
 
conflict of interest with the Contractor's perfor
mance of work under the contract, (i) the 
Contractor will notify the Laboratory and supply
 
information requested by the Laboratory or DOE 
based on such potential. conflict c.c interest, 
subject to proprietary rights of c-ihers, and (ii) 
if the Laboratory or DOE finds thvt any such 
activity creates a conflict of in-,-rest under 
applicable lavz or under the crite:vJa in the DOE 
regulations, the Laboratory or DO.., will promptly 
inform the Contractor. The Labor tory or DOE and 
the Contractor will enter into gc:aith discus
vions conceriing appropriate wcas- r:es to be taken 
to eliminat:, avoid or ,itigare ..Lch conflict. 
Such 	measures maay include approp:i.ate restric
tions on the Contractor's future .;articipation 
in Laboratory or DOE contracts cr deletion of the
 
activities creating the potential conflict from
 
work 	under this contract.
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b. Access to and Use of Information 

,I) If the Contractor, in the performaice of technical
 
consulting and management support :;ervices or
 
evaluation services, obtains acces:. to infor
mation, such as Laboratory or DOE plans, policies,
 
reports, studies, financial plans, internal data
 
protected by the Privacy Act of 1974 (P.L.93-579),
 
or data which has not been released or otherwise
 

made available to the public, the Contractor 
understands that without prior written approval 
of the Laboritory or DOE it may nco. (i) use such 
infornation so obtained for any pw,:rpose, other 
than the perf ormance of this contract, unless the 
information ha:; been released or etherwise made 
available to the public; (ii) com:;ete for work for 
the Laboratory or DOE based on su:h information so 
obtained for a period of six (6) ):onths after
either the completion of this con act, or until 

such information is released or o:iherwise made 
available V-o the pub).ic by the La 'oratory or DOE. 
NothiTg in this paragraph (b) sha'.i -a ccnstrued 
to limit the' Contractor from (i) ,-ompeting for 
work for the Laboratory or DOE, - (ii) submitting 
unsolicited proposals to the Labc.'atory or the 
Government. 

(2) In .addition, the Contractor agrec; that to the
 
extent it receives or is given nc-tess to appropri
ately marked or identified (i) pr':prietary data, 
(ii) data protected by the Privac, Act of 1974 
(P.L.93-579), or (iii) other con-.dential or 
priviledged technical, business, -r financial 
information and the Contractor a(,.pts such data 
or information in accordance witi; any written 
restrictions imposed o-n such irif. :mation. 

(3) 	The Contractor shall have, subjef-, to patent and 
cecurity provisions of this coant c't, the right 
to use tc.chnical data it first r- ;.duces unJer this 
contract for its private purpo-;c irovided that, 
as of the date of such use, all .,?porting require
ments of this contract have bee,- rt or the 
Contractor has reported such in.... -iation or data 
in writing to the Laboratory or LOE. 
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c. Personnel Access to Contract Operations
 

The Contractor will establish procedures to control
 
access of Contractor personnel not engaged in the per

formance of this contract to facilities in which
 
performance of this contract is in progress on the same
 

basis as the access of U.S. citizens employed by U.S.
 

organizations is controlled.
 

d. Subcontract Disclosure
 

If a subcontract is to be issued for evaluation services
 

or activities, i:echnical consulting or management 
support scr:vices as defined in DEAR 909.570-3, the 

Contractor shall obtain for the Laboratory or DOE a 
disclosure statement or representation, in accordance 
with DOE regulations in efi'ect at the time, from each 

intended subcontra:ctor or consultant, The Contractor 
shall not enter into any subcontract nor engage any such 
consultant unless the Laboratory or DOE shall have first 
notified the Contractor that there is litcle or no
 
likelihood that an organizational conflict of interest
 
exists or that despite the existence of a conflict of
 
interest the award is in the best interest of the 
Goverinment. 

e. Subcontracts 

The Contractor shall include this clause, including this 
Paragraph e., in subcontracts of any tier which involve 
performanc2, or Nwork of the type specified in b.(1) above 
ox access to inforrnation of the type covered in b. above 
The terms "'contract", "Contractor and "Laboratory" 
shall be appropriately modified to preserve the 
Laboratory's: and the Government's right-:. 
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IN WITNESS WHEREOF, the parties hereto have executed this Agreement on the 07 
day of , 1984. 

THE UNIVERSITY OF CHICAGO 
(Operator of Argonne National Laboratory) 

Title: Director 
Administrative Services Division 

STANLEY OISULTANT (INC. 

By 

. / i/7 Title:o J l 0 ~ L4. 
JI .' ", certify that I am the (-< of he 
Corpi, C aS:U in) the ,..t_..1. 
;no signed th said Agreement was theii of said 
Corporation, that I know h-Is signature and his signature tiw reto is genuine; and 
tiic.t said Agreerr;ent was duly signed for in behalf of said Corporation by 
authority of its governing body. 

By . 

Title -/---

CORPORATE SEAL 
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'APPENDIX "E" 

44006403
Contract 1,6o. 
DESCRIPTION OF WORK 

February J, 1984 
1 BACKGROUND
 

Argonne National Laboratory (ANL) is assistlig the Agency for 

International Development (AID) in an energy policy planL:ing activity with the 

Government of the Arab Republic of Egypt (AID Energy Pl.. ing Sub-Project No. 

263-0123.1). In this activity ANL will be working with the Orgaaization for 

Energy P-inning (OEP) established by Egyptian Preside:.t:ial Decree #112 of 

1983. OEP's missicn is to provide technical support for national energy 

planning and analysis. The Director of OEP reports to the Egyptian Supreme 

Council on Energy (SCE) through a Board of l)irecto.:; representing five 

organizations in Egypt that affect and are affected bN- energy planning and 

policy. The makeup of the council is such that the ,.ork of OEP will be 

presented to the highest level of Egyptian government offi.cials. 

A list of priority projects has been establls ,ed under the energy 

policy planning activity. Of highest priority is t,a development of an 

Industrial energy conservation program. The list ws developed with the 

caveat that work performed excluqively or primarily by f, teign consultants was 

to be discouraged. Therefore each effort will include a part of its planning 

and resource requirements the training of Egyptian perso -'el. 

The first task of the industrial energy conserva:. cn program calls for 

the establishment of a training program for tue conduct of industrial energy 

audits. The second task requires the performance of z number of industrial 

energy audits that result in specific recomnendation,,; fc- cost-effective steps 

to reduce energy consumption. Recommendations for en ,gy conservation will 

include low-cost measures such as insulation and nmair ,nance and operation 

changes, medium-cost rn'asures such as combustion contrc and heat exchangers, 

and may include capital-intensive technology change. TI . training program may 

be structured so tihat industrial energy audits are i comiplished while the 

final Phases of field training takes place. 

The industrial energy audits and training ( personnel will be 

performed under a basic ordering agreement (BOA). Un tr the auspice of the 

BOA, Argonne National Laboratory may choose to contr- with more than one 

firm in both the cov;duct of industrisl energy au' -s and energy audit 

training. 

For both Tasks I and 2 the contractor is expected; to make all necessary 
arrangements for lodging and meals; passports and visas, international travel; 

reproduction of reports; office supplies; and other Tr,:vrials, tools and aids 
specified elsewhere in the description of work.
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2 SCOPE OF WORK
 

The scope of work is comprised of two major tasks: the training
 
program and the actual industrial audits.
 

I 

Task 1. Industrial Ener Audit Training Program 

The contractor will develop and conduct an industrial energy audit 
training program in Egypt for Egyptian nationals. In addition to items 
previously specified, the contractor is responsible for teaching aids, text
books, instruc'lonal equipment and all other materials recuired to perform the 
task. Training will be in English, giving appropriate consideration that 
English is a cecond language for the trainees. OEP/ANL will have the 
responsibility for selecting the trainees and arranging for classroom acconj
modations. Each class size it; expected to be from 10-20 trainees. It is 
anticipated that the training program will commence with a one-- to two-week 
clas!4room session follcoed by a one-- to tto-veek session of field work where 
each trainee will pcarticipatc in an actual or practice audit at a plant 
facility. OEP/AN L, in consultation wit'. the contractor, will select an 
appropriate planr, site for the .Leld training. It is expected that as many as 
three classroom/f eld sessions will be conducted in the course of a twelve 

month period. 

The objective of the traJning program is to prepare the trainees for 
conducting In-plant industrial energy audits for a wide range of industrial 
procerses (e.g. cement mzinufacture, textilcs, food processing) and equipment 
(e.g. boilers, dryers, motors) that is pervasive in many different types of
 
industries. Therufore, the training program must emphasize the practical and 
applied aspects of energy audit performance rather than only the theoretical 
aspects. toth classroom and field traininy, must emphasizu the use of survey 
inp.strumentation to collect data. 

At the conclusion of the training session it is expected that the 
treinee wll have the capabilty, using appropriate instrumentation, to 
perform in-plant measurements that will result in an accounting of energy 
flows for, at a minimum, the following systems: 

o 	Boiler, furnace and oven combustion systems;
 

o 	Process steam systems including boiler, steam line, steam
 

traps, etc.;
 

o 	Electric motors and motor-coupled mechanical systems; and
 

o 	Waste heat discharge systems (i.e. hot water, steam and hot
 

exhaust gas).
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It is anticipate(! that graduates of the training program will 
participate in the actual audit. of Task 2. 

Task 2. Industrial Enerjj udits 

The contractor will be responsible for conducting a number of indus
trial energy audits in Egypt. The contractor will be responsible for all
 
instrumentation, analytical hardware/software systems, and similar support 
necessary to perform all phases of the audit process. It should be noted that
 
rights in all information and data obtained or processed in the audit or
 
at'dit-rclated procedures are governed by the Rights in Data clause of Appendix
 
D-1 of this contract.
 

The industrial energy audit will include the following sequential
 
steps:
 

o 	 P] ;nt selection from a list of candidate plants, 

o 	 Scheduling of pre-audit evaluation, 

o 	 Pre-audit data col lectlion and consultation with plant
 
management,
 

o 	Preparation and presentation of pre'-audit evaluntion to
 

OEP/ANL, 

o 	Scheduling of plant audits,
 

o 	Plant audits,
 

o 	 Analysis and evaluation of audit data, 

o 	 Development of recommendations, 

o 	 Preparation of.-ritten reports, 

o 	 Presentation of results, and 

o 	Post-audit support and consultation.
 

Each of the above tasks is described below in greater detail. 

Plant Selection. OEP/ANL will be responsible foc developing a list of 
candidate plants for energy audit. The contractor w"i.1 be responsible for 
assisting OEP/ANL in this task. The list will cont; in all energy-related 
information that Is currently available. Ilie contractur ,:ll assist OEP/ANL 



in 	screening the information and selecting the most favorable candidites for
 
energy audit.
 

Plapts e:pected to be chosen for industrial audit during the first
 
twelve- month period will be primarily meaium-sized industries (e.g. textiles
 
and food processing). This may change, however, to includesome larger
 
industries as the plant selection data are reviewed. Therefore, the audit
 
program should be geared to analysis of, at a minimum, the following process
 
systemr and equipment:
 

o 	Boiler, furnace and oven combustion systems,
 

o 	Process steam systems including boiler, steam iVnes, steam
 
traps, etc.,
 

o 	Electric motors and motor-coupled mechanical systems, and
 

o 	Waste heat dischargeu' systems (i.e. hot water, steam and hot
 
exhaust gas).
 

Schedule Pre-Audit Plant Inter-view. OEP/ANL will be responsible for 
arranging for a pre-audt visit to the plinit and conference with plant 
management based on the contractor's requirements for pre-audit evaluation. 
The contractor will provide OEP/ANL with a full set of criteria for the pre-
audit evaluation. 	 i 

Pre-Aud i t Information Gathering_ -'L Consul r:ation with Plant 
Manaement. The contractor will be accompanied by one or more member(s) of 
the OEP/ANL obrserver teaa and possibly ore or two energ: audit trainees (see 
Task 1). The coatractor wll be responsible for u'.ilizing a pre-audit 
procedure to gather information that will alt'ow a subsecuent determination of 
the suitability of conducting a full-scale plant audit. The contractor will 
be responsible for pre-audit information gathering and r ,a-audit consultation 
with plant m,nagenient. OEP/ANL will be responsible for oLtaining the cooper
ation of pl. it management. 

Presentation of Prc-Audit Evaluation to OEP/,N.7 As a result of the 
pre-audit plant visit and analysis of pre-audit irfoa. tion, the contractor 
will report to OEP/ANL as to the advisability of pei :irming an industrial 
energy audit. The report will include the proposed ,.cope of the overall 
auait, target areas where energy savings might be fou 1, estimated time to 
complete the audit, disposition of management/oper, ,tors and any other 
information supportive of a recommendation. Based on the contractors' 
recommendations, it will be an OEP/ANL responsibility to decide whether an 
energy audit should be performed at a particular plant. In the determination
 
of the disposition of a plant for industrial audit, OEP/ANL may require that
 
the contractor return to the plant to secure additional information.
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Schedule Plant Audit. It will be an OEP/ATL responsibility (with con

tractor assistance) to schedule an industrial energy audit with plant manage

ment. It will be the contractor's responsibility to biref plant r-anagement on 

the audit c:trategy, make arrangements to connect instrumentation and obtain 

signature approval for any modifications or hookups to plant facilities as 

well as any inscructions to plant operating personnel regarding plant oper

ations during the aaLdit. 

Plant Audit. It will be the contractor's responsibility to perform the 

complete plant audit and advise plant management and OEP/.NL of audit progress 

on a regular basis. The contractor will also be responsible for not only 

general insurance of the:ir audit personnel but any special coverage required 

for working in a variety of plant environments. The contractor may be 

responsible for field training of Egyptian personnel that have completed the 

classroom portion of the training course in energy audits (see Task 1) by 

including th2m i the audi t activJty. The contractor will be responsible for 

advanccd training of Egyptian personnel that have successfully completed both 

the classroom and field portions of the training program. 

It is the responsibility of the contractor to perform the audit in such 

a manncr as to cause minifrum disruptJon to the plant process. Where variable 

load conditions are significant in a plant operation, the contractor is 

responsible for collecting audit data that suitably reflects these condi

tions. The contractor is responsible for documenting the calibration and 

proper wovking order of all instrumentation used in the audit process. The 

contractor is expected to have an adequate supply of spare surve, instrument 

part; to assure non-interrupted collection of data. 

Analys-is and Evaluation of Audit Data. The contractor will have full 

responsibilitv for processing and analyzing the audit data. The contractor is 

a.so responsible for any supportive analytical tools such as computer 

hardware/softvare systems. flTe contractor will be responsible for instructing 

the Egyptian trainces in the data processing and analysis activity. If 

computer-based softwarc systems are used, the con ractor w-ill provide 

instruction on the use of the systems and advise Vralnees on the basic 

algorithns used to perform the analysis and the significance of results. It 

may be required that the analysis and evaluation of azdit data be performed 

entirely in Egypt. 

DeveJormont of Recomendations. The contractor :ill be responsible for 

developing specific recommendations for energy conservation or management 

based on the processing and analysi.4 of audit data. The recommendations would 

include both operational and hardware modifications. E:.ch energy conservation 

recommendation should be specific and include quantitative estimates of energy 

savings and an economic analysis based on capital anit operating costs. If 

computer-based software systems are used, the contractor will advise trainees
 

on the basic algorithms used to perform the analysis and the significance of 
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results. -It may be required that the analysis of energy conservation measures 
be performed entirely in Egypt.
 

Audit ReiTort, The contractor will be responsible for the preparation

of i written audit report in English that provides specific energy conserva
tion recommendiations that can be readily implemented. Au 
 economic analysis
 
must be performed for each recommendation. 
 The audit report will include all
 
raw data in an appendiw, documentation as to calibration of instrumentation, 
indicate all assumptions made, algorithms used in the analyses, 
and all other
 
pertinent data necessary to support 
the erergy conservation recommendations.
 
The contractor will be responsible for submitting a draft report to OEP/ANL in 
a timely manner prior to submission to plant management. OEP/ANL reserves the 
right of review and edit prior to submission of the report to plant manage
ment. Upon approval of the audit 
report by OEP/ANL, the contractor will be 
responsible for submis.sion of an adequate number of copies of the report to 
plant management. 

Oral Presentation. The contractor 
will be responsible for an oral
 
presentation/discussion of the audit report before OEP officials, government 
officials, and plant management. During the presentation the contractor is
 
expected to be in a position to adequately defend the analyses and recom
mendations contained in the audit report. OEP/ANL, in consultation with the 
contractor, will schedule the meeting with plant management. The contractor 
will be responsible for any audio-visual materials necessary for the oral 
presentation. 

Post-Andit Support and Consultation. The audit process calls for 
specific recommendations for energy conservation measures 
that can actually be
 
implemented. Stanley Consultants, Inc. will be responsible for followup kork ,with 
plant management regarding operation and maintenance and general housekeeping
 
energy conservation measures. The audit contractor may olso be called upon to
 
assist OEP/ANI., in the preparation of competitive bid packages for each capital 
cost energy conservation measure recommended in the audit report. The audit 
contractor may also be asked to interact with the engineering firm or vendor 
designated to perform the work in order that a smooth and orderly transfer of 
information takes place that wculd assure a succes;sful, cost-effective 
completion of the project. OEP/ANL will have the responsibility of 
coordinating discuSsion between the audit contractor and firms contracted to
 
carry out the audit recommendation.
 



APPENDIX "F" 

Contract No. 44006403 

HOURLY FEE SCHEDULE - OVERSEAS IHPUT HOURLY FEE SCHEDULE -;O!IE OFFICE INPUT 

1. April 1, 1984-thru March 31, 1985 1. April 1, 1984 th:-u March 31, 1985 

SC CLASS
SC CLASS 
 ,SC-01 	 13 6
 

SC-02 I1.43SC-01 14.80 

SC-03 Ife91
SC-02 17.80 


22. 67
SC-03 20.49 	 SC-04 

SC-05 2f,93SC-04 24.56 


378
SC-05 29.17 	 SC-06 

SC-07 3-1.03
SC-06 34.43 


4).98
SC-07 40.12 SC-08 


SC-08 45.48 SC-09 41.62
 
SC-10 5'.86
SC-09 51.59 


SC-10 58.35 
 SC-I1 6".27 
SC-12 7.'.56Sc-Ii 67.46 


SC-12 79.69 
 SC-13 9 .03
 
SC-14 11C.82
 

2. April 1, 1985 thru Harch 31, 1986 
2. April 1, 1985 tlVru March 31, 1986 

SC CI.ASS 
SC CLASS
 

SC-O 15.56 
 SC-O 14.36
 

SC-02 18.70 
 SC-02 17.26
 

SC-03 21.51 
 SC-03 19.86
 

SC-04 25.78 SC-04 .80
 

SC-05 30.63 SC-05 '.27
 
.,-06 36.14 SC-06 36
 

SC-07 42.13 SC-07 " .89
 
SC-08 i.,..08
SC-08 47.75 


SC-09 54.17 
 SC-09 !..00
 

SC-10 61.26 SC-IO ,.55
 

SC-iI 70.83 SC-IIl. n8
 

SC-12 83.68 SC-12 i.24
 
SC-13 1 1.84
 

..
3. April 1, 1986 through March 31, 1987 SC-14 1 '.66 

SC CLASS 3. 	April 1, 1986 ;u Mlarch 31, 1987 

SC-01 16.47 /SC CL.ASS
 
SC-02 19.81 SC-01 .04
 
SC-03 22.79 SC-02 i%.29
 

SC-04 2~i4~-#SC-03 	 ~ O 
SC-05 32.48 SC-04 '.; 57.Z3
 

SC-06 38.32 SC-05 .
 

SC-06 1 3 37
SC-07 44.64 
SC-08 50.62 SC-07 1.21 

SC-09 57.42 SC-09 '7 3-, 5-3, 00 
SC-1O 64.93 >.C-10Sc-09 .94 
SC-Il 75.08 SC-li i-9.30
 
SC-12 88.69 SC-12 ;.87
 

SC-13 	 as 
SC-14 ;30.06
 

See attached sheet entitled "Representative Positions" Fort D-84-85.
 



.STANLEY CONSULTANTS Representative Positions 
Fiscal Year 1984-85 

Classificalion Ponition Title Clarsificadon * Position Title 

SC-1 Aide or Clerk SC-7 Proirsmmer 

Typist or Clerk-Typuat Programmer Analyst 

Word Proce.sing Specialist Party Chief 

Varitype Specialist Land Surveyor (Registered) 

Data Entry Sp=cizlist (Comput Snior Designer 

Computer Opor,.ator I Senit Insr,.ctor 

Peprographics Operator I Professional 

SC-2 Aic'n or Clerl, SC--8 Senior Programmer 

Secretary Senior P. )grammer Analyst 

Word Processing Sp.cialist Professional 

Vaeritype Spc ciali.t Senior Proffr iional 

Date Entry Specialist (Comput 

Computer Opaettor 11 

RSprograph:c3 Opartor II 

SC-9 Professional 
snior Prof.-!sional 

Principal Professional 

SC-3 Aide or Clerk Consultant 

Socretary Proirc! Uannqdr 

Word Processinc; pocAlist 

Vnritype Specielist 

Data Entry Spocilist (Comput 

SC-10 S-nior Pruft:cional 

Priripal Prolt-.tonal 

Computer Op!,rrtor III 

Roprographics COperator III 

Assistart Technician 

ConsulmA, 

1.Socist, Profassional Chief 

Planning, Dosign, or Construction Manager 

Programming Aido Project MWnagor 

Msistant Programmer SC-11 Priscipt.i 'rolessional 

SC-4 Sonior Socretary Acsocit,, Chie 

Compute. Opcrpt,)r IV Chief 

RoprographicS Oparlor IV ConsL it, ' 

Technicin Plannitii, )nsign, or Construction Manager 

Azsist.nt Programmer PTojeCt I L;mIger 

SC-S Roprograplhics '.pera;or V SC-12 Associf. . Chief 

Senior Tchni.ian Chief 

Programinor Consultligi Profe~sional 

Parly Chief Planni,,. Design, or Construction Manager 

Profesional Project I!.nager 

SC-6 Reprographics Operator VI SC-13 Project I ',nager 

Programmer SC-14 Prolect Manager 

Programmer Analyst 
Party Chief 

Dsignar 
Inspector 
Professional 

Frn,-.RD 



APPENDIX G
 

'ontract ho. 44006403
 

CONSULTANT FEE SCH EDUL 

For Work performed by Dr. M. A. Larson
 

During the period 4/1/8,4 thru 3/31/85 $300/day 
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WORK ORDER 1: INITIAL INDUSTRIAL AUDITS AND ON-THE-JOB AUDIT TRAINING 

This work order will require the completion of two initial industrial audits 
involving Egyptian public sector industrial facilities and limited classroom training of 
Egyptian nationals in the audit process. The conduct of the two audits will also serve as 
on-the-job training to supplemient to the classroom training. 

The subtarks required to accomplish both training and industrial audits are 
specified iii Section 1.1. The deliverabies are listed in Section 1.2. Personnel 
requirements are in Section 2. Administrative requirements and provisions are described 
in Section 3. The bud;et is in Section 4. The time schedule specifying milestones for 
aecomplishment of key subtasks and deliverables is in Appendix A. At the reluest of the 
Egyptian Org,anization for Energy Planning, (OEP), Argonne National Laboratory has 
developed a £ormat for reporting all billing costs.very specific This format is contained 
in Appendix 13. 

In order that the i' itial industrial audits and training be accomplished in the time 
schedule set forth in Appendix A, the two industrial audits will have to be accomplished 
simultancously. Therefore Argonne National Laboratory is requiring that the contractor 
provide the equivalent of two audit teams to accomplish this work order. 

. SCOPE OF WORK 

1.1 S0l--TA.SK D!ESCRItION 

Tncre are five major subtasks (Subtask la tluough le) in Work Order 1. These 
subtasks are described below with specifications of contractor responsibility. The 
notation "T1 iend T2" denots a simultaneous parallel activity of two distinct audit teams 
(composition provided by the contractor). The notation "T1 and/or T2 ' denotes that the 
activity can be carried out by memb(-rs of either or both audit teams at the contractors 
discretion. The audits will b2 done on an entire plant (as di,tinguished from a company 
which has several plants) or on a meaningful process or subsystem within the plant. 

.UBT A,0K 1LA PLANT SELECTION1 FOR{ PRE AUDIT 

The contractor will be responsible for the foilowing activitCzs in this subtask. 

e 	 Review OEV data for approximately 10 plant facilities. 

o 	 Perform a onre-ay wvalik-th:rough inspection visit of cach of the ten 
plant facilities eccompanied by OEP personnel. (Five plant visits 
per audit team Ti and T2). 

o 	 Confer with ANL and OEP and select two distinct plant facilities 
(i.e., associated with different company organizations) for preaudit. 

http:S0l--TA.SK
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Prepare and present plant selection report for the two plants as 

described in Section 1.2 at the time specified in Appendix A. 

ANL and OEP will be responsible for the following: 

o 	 Provide available facility data in OEP format. 

o 	 Schedule plant fecility visits. (See Appendix A Time Schedule). 

o 	 Provide OEP staff member, car and driver for each plant facility 

visit. 

e 	 Confer with contractor on choice of plant for preaudit. 

o 	 S'.hedule two plant facilities for preaudit work to commence as 

indicated in Appendix A based on selection by contractor. 

SUITASK iB INlSTRUCTiIOR' ON PREAUDIT PROCEDURES AND ANALYSIS 

The purpose of this subtask is to provide limited classrc:.m instruction on the 

contractor'[; -{eneral preaudit procedures and analysis. The preau it analysis is designed 

performed including tUie systei! -, and equipment to beto determine the audit work to be 

evqluated and the method of ev, uation (i.e., types of messut'ements taken). The 

preaudit aaalysis also establishes the effort levei required to n -form the audit. The 

class size will be small and involve a maximum of 8-10 trainees. 

For 	purposes of this sub-task the instruction in preaudit t, .:ilysis is considered to 

have three parts: l) inusruction in preaudit data collection F ,J plant inspection 2) 

instruction in preaudit data aualysis and determination of sites or audit measurement 

and 3) instruction in the development of recommendations for t!. conduct of the audit. 

The classroom instructional period should be approximalely three days and will 

concentr :te primarily on p!-eaudit data collect!on and its signific ,'c toward subsequent 

analysi; _nd recomnendations for the conduct of the audi Inst. etion on data analysis 

should be limited nnd focused at aj. basic level that allows trainee to perform 

individual anmlysis with the us;e of a calculator. The use of on, more crse studies toL' 

demonstrate preaudit procedures is encouraged. 

At the conclusion of the instruction period the contraic. ,'iLl be required to test 

the trainees and evaluate the performance of the classroom ins :riion (see Section 1.2 

Deliverables). The contractor is encouraged not to tlhy.u entirely onhave itstruction 

consecutive days and schedule the instruction to provide sty; i time and homework 

assignment time for the trainees. Such a schedule appears apo: riate and manageable 

since the elrssroom truinees will also participate in the prea), - field training and be 

available to assist the contractor in the preaudit activity. how ,,er, the course must be 

completeI by the time schedule established in Appendix A. 
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The contractor is also responsible for the following: 

* Provide ANL with an "instruction package" as specified in Section 
2.1. 

o 	 Provide each trainee with a full set of instructional material. 

o 	 Provide ANI, with a date schedule for the course one full week prior 
to the first day of the course. 

* 	 Provide a measure of trainee comprehension of the course by 
assignment of homc, ork that is graded (as appropoiate) and 
administration of an exam at the end of the course session. The 
exam will be g7raded by the contractor and the grades kept 
confidential as specified in Section 1.2. 

o 	 Provida a course evaluation whereby the instructors evaluate the 
course piesented with recommendations for revisions as well as 
recommendations for additional courses. 

o 	 Provide instructional handout material for the trainees one week 
before start of the course. 

ANL and OEP are responsible for the following: 

o 	 Notifying and registering the trai'nees based on the schedule 
provided by the contractors. 

o 	 Providing the contractor with a roster of clsss attendee:. 

o 	 DistrIbuting course material to the trainees upon receipt from 
contractor.
 

e 	 Provide classroom visual aid equipment support. 

SUBTASIK IC PRE AUDITS 

In this subtask the contractor is responsible for the corduct of two preaudits 
using the procedures described in the contractors proposal respon. a to the ANL Request 
for Proposal as well as the guidelines established in the Descripti.: of Work in the Basic 
Ordering Ag-reement. The two preauc.its will be done simultaneously and will involve a 
parallel effort by two audit teams (TI and T2). The contractor will also conduct on-the
job training of OEP trainees during the preaudit subtask. 

For purposes of this sub-tasK the preaudit analysis is considered to have four 
parts: 1) data collection an plant inspection, 2) data analysis an.' determination of sites 
for data monitoring, 3) development of recommendations, and 4) report preparation and 
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presentation. The contractor is responsible for the following acti'Aties relating to these 

parts of the work: 

o 	Work with plant management and operating personnel tn obtain the 

necessary technical data and general information required under the 

contractors preaudit procedure (Ti and T2) (Note: The contractor 

will not be able to simply drop off data collection form:s with plant 

personnel but will have the responsibility to assist and fruide plant 

personnel in the data collection activity. The contractor will confer 

with plant per..;onnel in the estimation of certain Iata where 

recorded measurements have not or cannot be documented because 

of lack of monitoring instrumentation.) - (Ti and T2) 

a 	 Work with plant inanngem~nt to obtain an accurate and meaningful 

assessment of "hard-wired" and portable monitoring inst.numentation 

that the piant facility requires to better document energy or 

energ-y-related process measurements for future analys'::: (Ti and 

T2) 

o 	 Provide on-the-job training to OEP traicces during the prcaudit data 

collection and evaluation ('17I and T2) 

* 	 Analyze preaudit data and provide AN!. and OEP with r copy of all 

software used in the preaudit data evaluation inclu:iive of full 

documentation and user instructions (See Section 2.1) - i'II and T2) 

e 	 Preparation of two preaudit reports. - (TI and T%) 

o 	 Presentation of two preaudit reports to ANL and OEr., anagenment 

and trainees. For this activity only one presentat, i per plant 
preaudit report is required (i.e., separate presental ns are not 
required for OEP staff and trainees). - (TI and T2) 

a 	 Modification of prepared Pre Audit Reports as dire-ct I by ANL. 

(TI and T2) 

u 	 Presentation of Pre Audit Reports to respective plant :.anagement. 

- (TI and T2) 

5 	 Modification of Pre Audit Reports as requesi " by Plant 

Management and approved by ANL and OEP. - (TI an6 2) 

ANL and OEP will be responsible for: 

o 	 Scheduling plant 'acilities for preaudit based on a tir .:ly choice by 
contractor.
 

e Assigning trainees to each audit team, T1 and T2.
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e 	Scheduling the presentation of preaudit report to OEP and Plant 
Management. 

SUBTASK 1D INSTRUCTIOLT ON"&UDIT PROCEDURES AND ANALYSIS 

This subtasl involves classroom training (same trainees as in subtask Ib) for four 
to five days on the contractors procedures and analysis during an actual plant audit. The 
emphasis of the course should be on the general typcs of plant ssteins and equipment 
evaluated (i.e., boilers, furnaceas, steam lines, electric motors, etc.), the types of 
measurements taken and the equipment used to perform the :neasuremcnts. The 
contractor need not schedule the classroom session to run entirel'y on consecutive days 
but is encouragecd to schedule the sessin to alw the trainees to eigest the information 
between classroo; sessions and participate in en-the-job audit training before returning 
to the classroom. 

Althou ,, the emphasis of the classroom training is on field measurement of 
industrial ecuijxinent and systems, the course should provide an introduction to the 
analysis of data inclusive of computer-softiv.:'e-assisted analysis procedures. At the 
c;nelusion of the classroom session the contractor will administer an exam to detc:f.nine 
traine compren-,.msion of the material covered. 
The contractor shall: 

o 	 Provide ANI, with an "instruction package" as described in Section 
1.'2. 

* 	 Provide each trainee with a full set of instructional material. 

o 	 Fiovide AN-7- with a date schedule for the course one fW! week prior 
to the first day of the course. 

0 	 Provide a. i:ie suie of trainee comprehension of th:: course by 
ra:signment of homework (as appropriate) that is grad,:d where the 
grades are reorded. The contractor will administ..;r an exam 
toward the end of the classroom session. The contuact. ! will grade 
the exam and keep the ,-ades confidential pending c :4osition by 
OEP us specified in Section (1.2). 

o 	Provide an eriluntion whereby the instructor(s) evnluaec the course 
that was pre:ented with recommendations for revisio: s as well as 
recommendations for additional courses. 

ANL and OE- are responsible tor the iollowing: 

o 	 Notifying and registering ihe trainees based on the schedule 
provided by the contractors. 
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e 	 Providing the contractor with a roster of class attendees 

e 	 Distributing course material to the trainees upon receipt from 
contractor. 

a 	 Providing classroom, projectors, overheads and othe" classroom 
support. 

SUBRTASE 1E AUDITS AND ON-THE-JOB AUDIT TRAINING 

In this subtask the contractor is responsible for the COixLICt of twO industrial 
audits based ol the approved preaudit reports described under Subtask 1C. The 
contractor is responsible :or using the audit procedu'es described in the proposal 
response to the ANL Reque.st for Proposal and the BOA Description of Woi'k. The two 
audits will be done simultaneously and therefore consist of a parallel effort by the 
equivalent of two audit teams (TI and T2). The contractor wili also conduct on-the-job 
training of OJE? trainees during the audit subtask. 

For purposes of this sub-task, the audit analysis is considered to have four 
parts: 1) instrument setup and plant personnel briefing, 2) data collection and analysis, 
3) development of recommendations for energy conservation measures inclusive of 
economic analysis, and 4) report preparation and presentation. The contractor is 
responsible for the following activities relating to these part of the work: 

o 	 Work with plant management and operating personnel to set up the 
appropriate measurement intrumetitation and sche('ule of data 
measurement based on the plant operating, schedule. - ('f1 and T2) 

Perform the necessary measurements recognizir-,, the load 
performance of equipment and systems monitored. - (1 . and T2) 

o 	 Provide on-the-job training to OEP trainees during 1', instrument 
set up, audit data collecticn and evaluation. - (TI ann -) 

o 	 Analyze audit data and provide OEP/ANL with , copy of all 
software used in the audit data evaluation inc' .ive of full 
documentation and user instructions. (See Section L.1). - (Ti and 
T2) 

o 	 Prepare two audit reports to include recommendati :i3 for energy 
conservation with economic analysis as generally c. :tlined in the 
ANL Description of Work and the contractors respot ..e to the ANL 
Request for Proposal. 

tj)
 

http:Reque.st
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* 	 Present two audit reports to ANL and OEP management and 
trainees. For this activity, only one presentation per plant audit 
report is required. (i.e., separate presentations arc not required for 
OEP staff and trainees) - (Ti and T2) 

o 	 Modification of prepared Audit Reports as directed by ANL. - (Ti 
and T2) 

o 	 Presentation of Audit Reports to respective plant management (T1 
and T2). 

o 	 Modification of prepared Audit Reports as requested by plant 
management and approved by ANL and OEP. - (Ti and T2) 

o 	 Evaluation of trainee porformance during the audit. 

ANL wid OEP will be responsible for: 

o 	 Scheduling plant .:ities for audit based on a timely final report 
by contractor of the preaudit activity. 

o 	 Assigning trainees to each audit team, Ti and T2. 

o 	 Sci.edulingP the presentation of audit reports to ANL and OEP, and 
Plant Management based on a timely indication by contractor when 
they ,lould be prepared for the presentations. 

1.2 	 DELIMERABLES 

In this section the contractors responsibility to deliver written reports, and other 
task-related information is specified. This work order requires the contractor to provide 
seventeen deliverable items. Each deliverable item is consecutively numbered (I through 
17) and is listed under the appropriate subtrnsk (Subtask la through le) that is described in 
Section 1.1. The time schedule for deliverables is contained in Appendix A. Unless 
otherwise stated the contract,; is responsible for delivery of an original plus five copies 
for al prepLr-d material. 

SUlI3ASK 1A PLA1 T SELECTION FOR PRE AUDIT AND AUDIT 

DELIVERAI3LE NO. 1: PLAir SELECTION REPORT 

The contractor is responsible for the submission to ANL of two typewritten plant 
selection reports. One report is required for each of the two plants selected for preaudit 
and audit. Each report ,qill specify the choice of a plant or specific industrial process 
system within a plant for preaudit analysis. The report will contain the rationale for the 
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choice of the plant for preaudit supported by the contractors analysis of OEP plant data 
and the contractors evaluation during a one-day plant inspection visit. 

SUBTASK IB PRE AUDIT INSTRUCTION 

DELIVERABLE NO. 2: PRE AUDIT COURSE INSTRUCTION PACKAGE 

The contractor is responsible to deliver to ANL one copy of all course-related 
material that will be used in the preaudit instruction. All information will be in English 
recognizing that English is a second language for the trainees. The course-related 
material will include material that the instructor uses as well as material that will be 
used by the trainee. Course-related material used by the instructor includes a copy of all 
visual aid material such as slides and overheads (Paper copy of overheads is acceptable) 
used during classroom instruction. Course-relsted material used by the trainee includes 
all textbooks, workbooks or other printed material distributed for the trainees use. 

The contractor is also responsible for including the following with the Pre Audit 
Instruct'On Package: 

o 	 A course topical outline by session day indicating the number of 
hours per day devoted to each topic and the recommended schedule 
of time between class sessions for study and homework assignments. 

o 	 A complete set of homework assignments that wiU be distributcd to 
the trainees. 

* 	 A copy of.an exam that will be given to the trainees tow,.rd the 
completion of the course with an answer sheet. 

e 	 One copy of all software used in the pre audit evaluatkn instruction 
inclusive of documentation and user instructions Y,,:h licensing 
terms and costs for use of the software by ANL and (C)Y2. 

DELIVELABLE NO. 3: PRE AUDIT COURSE [NSTRUCTIO':%.L hMATERIkL FOR 
DISTRII3BUTION TO TRIIEES 

The contractor is responsible for supplying ANL wis sufficient copies of 
prepared training in iormation for each trainee (estimated to ;. no more than ten 
trainees) plus 3 copies for files. As part of this training mat :ial, the contractor is 
res .onsible for s:pplving the trainees with a glossary of defi "tic is of "often used" 
technical terms as well as conversion tables allowing for c xersion from English, 
Engineering, Metric and Sib units. The contractor is responsible ior delivering a 2-3 day 
training course on preaudit procedures and analysis using thi. material described in 
Section 1.1. 
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DE'LIVER3ABLE NO. 4: PRE AUDIT COURSE TEST RESULTS 

The contractor is responsible for supplying ANL with the full set of graded tests 
resulting from the exam criven toward the conclusion of the ;reaudit course. The 
contractor will also supply ANL with a separate grade tabulation -:heet which lists each 
students grade by descending order of. magnitude of the grade. As indicated in Section 
1.1, the contractor will not distribute the test scercs to the trainrcs and will leave this 
responsibility entirely to OEP. 

DELIVERALE NO. 5: PRE AUDIT COURSE EVALUATION REPORT 

The contractor is responsible for submitting to ANL a forrmal typewritten course 
evaluation report. The test score results may be part of the report. The contractor will 
evaluate the course that was presented and provide recommendations for course 
improvement as well as recommendations for additional course work. 

SUB)TASK IC PRE AUDIT 

DELIVELA.LE N1O. 6: 'RE AUDIT DATA !_NALYSI'S PACKAGE 

The contractor is responsible for submitting to ANL one copy of rAl computer 
software used in the preaudit data evaluation inclusive of full documeutation and user 
istructions. The contractor is responsible for specifying to ANL the licensing conditions 

and costs for use of the software by ANL and GEP. If the sarie software is used for both 
preaudit training and preaudit plant facility evaluation, only one s;:mission is required to 
comply with deliverable requirements. 

DELRTERAIILE NO. 7: PRE AUDIT DRAFT REPORT AND PIV ENTATIOH TO ANL 
ARD OEP 

The contractor is responsible for providing ANL with a t )ewritten draft report 
for each of the two plant facilities that undergo a preaudit eval tion. The report will 
include the proposed scope of the overall audit, target areas wh.eL energy savings may 
be founid, estimated schedule for the completion of the aud.*, disposition of plant 
management and operators toward the audit, estimated cost of i audit, and any other 
information supportive of a recommendation. The contractor is !:;o responsible for the 
presentation of these recomnm-endations to.'L and OEP for each :cility evaluated.-.

DELI'VERABLE NO. 8: PRE AUDIT REPORT AND PRES'.-TATION TO PLANT 
MANAGEMENT 

The contractor is responsible for modifying each drafl reaiudit report at the 
request of ANL prior to presentatiop to plant management. After modification, if called 
for, the contractor is responsible Yor the submission of a for%.al preaudit report and 
presentation to plant management. 

http:DELIVELA.LE
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DELIVERABLE NO. 9: PRE AUDIT FINAL REPORT 

As 	a result of suggestions and comments from plant management, the contractor 
is responsible for revising the preaudit reports under Deliverab le No. 8 above and 
,submitting a final preaudit report for each plant facility to ANL. 

DELIVERABLE NO. 10: AUDIT COURSE INSTRUCTION PACKAG,. 

The contractor is responsible to deliver to ANL one copy of all ccurse-related 
material that will be used in the audit instruction. Al course-reltcd material will be in 
English ,.ecogr.izing English a language the Thethat is second for t:'ainees. course
related material includes material that the instructor uses as wel. as information that 
will be used by the trainee. Course-related material used by the instructor includes a 
copy of all visual aid material such as slides or overheads (a paper copy of overheads is 
acceptable) used during classroom instruction. The contractor is also responsible for 
specifying all measurement or monitoring equipment that will be used during classroom 
instruction. The equipment list must bc specific and include vendor name and model 
number. CoTrse-related material used by the trainee includes all textbooks, workbooks 
or other prinmcd nateriel di: :ributed for the crainces use. 

'The contractor is also responsible for including the following with the Audit 
instruction Packoge: 

* 	 A course topical outline by sL-sion day indicating th, number of 
hours per day devoted to e,'eh topic and the recornmern'.;,d schedLle 
of time between class sessions for study and homework o.ssignments, 
and field trainin,. 

* 	 A copy of. an exam that wiU be given to the traine, toward the 
completion of the course with answer sheet. 

* 
Oae copy of all computer software used in the aiu-( evaluation 
instruction inclusive of documentation and user inst etions with 
licensing terms and costs for use of the software by A, I,and OEP. 

DELIVERABLE NO. 1.1: AUDIT COURSE II RUCTI. MATERIAL FOR. 
DIsErRIBUTION TO TRAINE,'ES 

The contractor is responsible for supplying a sufficier number of copies of 
prepared training information for each trainee (estimated to ;0 no more than ten 
trainees; the same trainees that participate in the preaudit in: :u;ction course) plus 3 
copies for files. As part of this training material, tl:e cont. or is responsible for 
supplying the trainees with a glossary of definitions of "often i T" technical terms as 
well as conversion tables allowing for conversion from English, -'.,ineering, Metric and 
SIU units. The contractor is encouraged to develop the glos .'-y of terms and unit 
conversion tables to accommodate both the preaudit and audit in, -ction courses. 
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DELIVERABLE 1,O. 12: AUDIT COURSE TEST RESULTS 

The contractor is responsible for supplying ANL with the full set of graded tests 
resulting from the exam given toward the conclusion of the andit course. The contractor 
Will also supply ANL with a separate grade tabulation sheet which lists each students 
grade by descending order of magnitude of the grade. As indicated in Section 1.1, the 
contractor will no reveal test to theat time the scores trainees and will leave this 
responsibility r.ntirely to OEP. 

DELIERA.BLE NO. 13: AUDIT COURSE EVALUATION REPORT 

The contractor is responsible for submitting to OEP/ANL formal typewrittena 
course evaluation report. The test score results may be part of the report. The 
contractor will evaluate the course that was presented and provide recommendations for 
course improvement as well as recommendations for additional course work. 

SUBTASil IE AUDITS/FIELD TRAINING 

DELPPZ1PRADLE NO. 14: AUDIT DATA ANALYSIS PACKAGE SUBMISSION 

The contractor is responsible for submitting to ANL one copy of all computer
software that will be used in the audit data evaluation inclusive of full documentation 
and user instructions. The contractor is responsible for specifying to ANL the licensing 
conditions and costs for use of the software by ANL and OEP. If the same software is 
used for both audit training and audit plant facility evaluation, only one submission is 
required to comply with both deliverable requirements. 

DEL[VER AJ.LE INO. 15. AUDIT DRAFT REPORT AND PRESENTATION TO ANL AND 
OEP 

The contractor is responsible for providing ANL with a typewritten draft repcrt
for each of the two plant facilities that undergo an audit evaluition. The report will 
provide specific energy conservation recommendations that can be readily 
implemented. An economic analysis must be performed for each recommendation. The 
economic analysis shall use both existing prices of energy and equivalent world prices of 
energy to evaluate the recommendation. The audit report will include all ;ew data in an 
appendix, do-u men tation as to the calibration of instrumentat' n, all assumptions made, 
algorithms used In the ana'ysis, and all other pertinent data necessary to support the 
energy conservation recommendations. The contractor is also responsible for preparing 
and delivering a presentation to AN,' and OEP on the :'eport. 
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DELIVERABLE NO. 16: AUDIT REPORT AND PRESENTATION TO PLANT 
MANAGEMENT 

The contractor is responsible for modifying each draft audit report flnd 

presentation at the request of ANL prior to presentation to p!ant management. After 
modification, if called for, the contractor is responsible for the submission of a formal 
audit report and presentation to plant management. 

DELIVERABLE NO. 17: AUDIT FINAL REPORT 

As a result of suggcstions and comments from plant management, and with the 
approval of ANL and OEP, the contractor is responsible for revising the audit reports 
prepared under Deliverable No. Ib above and submitting a final audit report with 10 
copies to OEP/ANJL. 
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2 PERSONNEL 

2.1 ASSIGNMENT OF PERSONNEL 

The contractor will assign the staff indicated on Tables 2-1. and 2-2 to work on 
the project for the effort level and time periods shown. For all personnel who will work 
in Egypt, the contractor will provide to A.,4L a complete and up-to-date resume or work 
history. 

The personnel indicated on Tables 2-1 and 2-2 as working in Egypt arc deemed to 
be key individuals. The contractor will not replace these individuals nor change their 
assignments or work schedules on the task without the consent of ANL. 

2.2 DESIGNATION OF IN-COUNTRY CIBEF-OF-PARTY 

The contractor shall designate one individual of the group working in Egypt, to 
serve as In-Country Chief-of-Party. This individual will have tcsponsibility for all 
activities carricd out in ELjypt under this work order. The In-Country Chief-of-Party will 
provide ANL with a verbal p'rcress report once per week or wore frequently if 
conditions wqrrant it. ANIP will designate the individual to receive this progress report. 
The individual may be located either in Egypt or at Argonne's Illinois site. 

<N
 



TABLE 2-1 PZSC!MNEL ASS!GNED TO TASK 

Name 

Billing 

Category Responsibility 

Effort Level by Subtask, person-hours 

Subtask Subtask Subtask Subtask Subtask 
IA 13 IC iD IE 

Total 

Effort 

person-hours 

In-County rersonnel 

1. 

7. 

3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

Home Office Personnel 

(individual 

names noL 

required. 

Billing 

category 

only) 

I. 

2. 

3. 

4. 

5. 

6. 
7. 
8. 
9. 

10. 



TABLE 2-2 IN-COUNTRhY PPURSO1EL SCHEDULE 

Project Activity During Weeka,b 

Billing 
Namec Category 11 2 3 5 6 7 i 8 1 9 I 10 I ii 1 12 1 13 1 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

alndicate "I" for work done in Egypt, "0" for work done on the task but out of Egypt,
 

-X" for not working on the task.
 

bWeek denotes the in-county portion of the task coimencing with the work of Subtask IA.
 

CIn-County personnel only.
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3 ADMINISTRATIVE REQUIREMENTS AND PROVISIONS 

3.1 CONTRACTOR RESPONSIBILITIES TO -M 

The contractor will t&ke Pal direction in the conduct of this task from ANL. No 
reports, either formal or informal, shall be delivered to anyone outside of ANL without 
the expressed approval of ANL. Any modifications to the subtasks, time schedule, 
budget, or general thrust of the activity will be discussed with ANL and approved before 
being implemented. 

At no time shall the contractor make commitments to any organization (U.S. or 
Egyptian) to undertake activities outside the work order. All commitments for additional 
work or modifications to current work will be made by ANL. 

3.2 REFPO.TING COSI'S 

At the request of the Egyptian Organization for Energy Planning (OEP), Argonne 
National Laboratory (ANL) has developed a very specific set of procedures for reporting 
costs. The contractor must comply with these procedures when reporting their costs to 
AI,]L. The procedures and copies of forms to be used to compile cost data are c( 
in Appendix 13. The contractor is also responsible for identifying to ANL and in 
that will be in a position to answer any questions regarding cost reports. 

3.3 WORKJNG tOlUlt ADJUSTMENTS 

As specified inthe Basic Ordering Agreement, the basic work week for this task 
is 40 hours/week and 8 hrs/day. However based on a proper showing of cause by the 
contractor, authorization can be ,iven to exceed this effort level. ANL will designate 
staff members that hive the authority to allow the contractor to work in excess of the 
40 hour week and 8 hour day. 

3.4 FOIE!GN TRAVEL, TRfP REPORTS, AND CUSTOMS CLEAPRA. :CE 

As specified inAppendix C of the Basic Ordering Agreem, nt, all travel outside 
the continental U.S. requires written Laboratory and DOE appr !. In addition, AID 
requires all visits to Egvpt to have the approval of the AID Mission ,,LCairo. To meet all 
of these reouirements, the contractor must complete DOE Form 4 5 and submit it to the 
Laboratory 14 days -rior to any trip to Egypt. ANL will secure t:,,e necessary DOE and 
AID approvals ind will notify the contractor of these approvals. All cortractor travel is 
expected to comply with the travel policy of Appendix C Li the Basic Ordering 
Agreement. 

Within 30 days of completion of each trip, the contractor shall submit a trip 
report to ANL. The report shall follow the guidelines of Appendix C of this work order. 
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The contractor is required to specify to ANL all equipment (monitoring 
instrumentation, spare parts, etc.) that w;ill be brought to Egypt to accomplish this task. 
The specification includes, quantity, manufacturer name and serial number and a short 
description of the item. This information must be provided two weeks in advance of the 
equipment arrival in Egypt. This information is necessary in order for ANL and OEP to 
provide the required customs clearance in Cairo. 

3.5 ANL AND OEP SUPPORT TO CONTRACTORS 

Argonne National Laboratory (ANL) has joint offices with the Egyptian 
Organization for EnerF-y Planning (OEP) that are centrally located in Cairo, Egypt. This 
allows ANL and OEP to provide certain support for the contractors in the 
accomplishment of this task. The items of support are as follows: 

o 	 Two vehicles with Egyption national driver (one for each audit 
team). 

c, 	 Office accommodations (i.e., desk, chairs, ordinary office supplies) 
for all contractor in-country personnel. 

o 	 Telex and telephone service from ANL offices (for business 
purposes related to this t-ik only). 

o 	 Photocopy facilities inclu:sive of paper. 

o 	 Secretarial services (ANL has a full time E6gptian national 
secretary that has an excellent command of verbal and written 
En~lis h . 

o 	 Use of overhead projector, 35 min carousel slide prolector, large 
projection screen and flip chart. 

o 	 Use of a personal computer, (CONPAQ Plus, IBM-PC-Compatible) 
computer witn 512K bytes of memory, integrated 10 m Byte hard 
disk drive and monachrome monitor. Also use of COMPAQ 
comptible (dot matrix graphics printer, and externil color 
monitor. 

o 	 Assistance in obtaining hotel accommodations in Cairo at 
preferential rates. 

The contractor is expected to make use of the above items as needed. Support 
required in addition to the above items must be supplied by the contractor. 
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4 BUDGET 

The budget for this task is described on Table 4-1. Thir breakdown is the same as 
will be used to report actual billings (see Appendix B). 
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TABLE 4-1 BUDGET 

1. Effort
 

Billing Category Person-Hours Rate Cost
 

1.
 

2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

SUBTOTAL
 

2. Travel
 

No trips
 
Foreign
 
Domest ic 

Airfare
 
Foreign
 
Domestic
 

Per Diem (Hote/
 
Living Expenses) 

Other Travel Costs
 

SU3TOTAL
 

3. Materials and Services
 

1. (Itemize major material/sevices costs.)
 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

SUBTOTAL
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TABLE 	4-1 (Cont'd) 

a
 
4. 	Subcontracts


Subcontract A
 
Subcontract 	B
 

SUBTOTAL
 

5. Other 	Costs
 

Overhead
 
Ceneral and Admiuiistrative
 
P,'nfi r
 

SUBTOTAL
 

TOTAL ',!CRK ORDER
 

aNote: 	 Subcontractor costs ifu.t be itemized in detail (i,.,, using the same
 

description of items 1-5 as the contractor's costs. Add additional
 
table: 	as required.
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APPENDIX A 

Time Schedule for Deliverables and Completion of Subtasks. 

Table A-1 contains a time schedule for the completion of subtasks described in 
Section 1.1 and deliverables described in Section 1.2. Since all subtasks culminate with a 
deliverable, the time schedule has been keyed to the deliverables itemized (1 through 7) 
in Section 1.2. 

Thr, time schedule begins with the first week that the contractor begins the 
SubtaskiAk activity in-country. The time schedule is structured in this manner because no 
deliverable is required of the contractor until one week after the in-country activity 
starts. However, the contractor is expected to begin work on SubtLask 1A as soon as the 
task order has been struck with ANL. It is 2xpected that the contractor will immediately 
begin work on deliverables such as pr'eaudit and audit cuurse preparation prior to in
country activities. 

The ine schedule displayed in Tabie A--) indicated for most of the subtasks and 
the associated deliverthles a time for completion of the activit., and delivery of the 
required information. This time is indicated by the symbol A . For some of the subtask 
deliverables a beginning date is specified because of plant scheduli.i; requirements. The 
start dates for these deliverables are. indicate.u by the symbol a . 

I 



(weeks rro- S-tart of In-Country Visit) 

w,'- Week Week Yek IVeek 'eek Veck Veek Week Meek 
De!iverablee I 2 3 4 6 7 8 i0 

1. Plant Vistt a~nd 
Selection Seport 

Plant K1,12 I 
I
I II 

. Audit i.*rnstruction I Ilk.. 
I
I I I 

II 
I a 

3. Pro Aud~r Coase Dictri!bution L Coure 
Katrial t.itributlon ' oC tainin[g - - - -I 
and Prassotkton of material 'IPrecantation 

A.. Pr Audit Course 
I I 

(3 ) 
I II 

results =""III I i I 

S. Pre Audit Cour. II I I II 
Evaluation Report,.o ,, ,I ! II4 I I II 

6. Pr. Au.dit L A I 
Analyvq!& racktle I I ii i I 

1. Cumence Pre ludits,j 
Pr; Audit ibraft Reporti 
(2) and Presentation ti 
AL and OEPrÎ . o I 

t 

1T2 

Pry Audit Anelysis 

Pre Audit Analysts l 

Presentation 

resont.ttin4' 

8. Pre Audit Zeportc (2) 
ndPrweentaclrk to I 

1 1I I I
I, T1 

I 
1 

9. Ore Audit Final I I.. 

a~*notton TI and T2 i.ndieetea poreliel 
I 

eff.ort 
I !i 

La esquiredis . e uivalent 
I 
of two aut teosa. 

-! 



TAZIX k-I (Cont'd) 

Week 

3 

Week 

4 

Wc k 

5 

(Weeks Fros Start of 

wee Week 

6 7 

tn-Country Vielt) 

Wek Week 

9 

Week 

O 

Week Week 

1 2 

10. Audit Course Instruction 
?eckatrcI I 

11. Audit Course flatertal 

DIvtrII,tton an' 
Ii 

ofAII 
o 

i 
I 
I 

Co u~tibr a a 

(-dy) da@ 
. 

t~:nnI4 
I III I 

12. Audit Course TeatI 

I-. I III III 
Report o 

34. Audit Dita AnalyaisPackage 

15,. Co .nceAudit. Audit 
Draft Report and Present.-
tion to A,!L and OEP 

Pre~en.teti.n to rlent 

a~n-eftent. 

17. Audit P ,na ,Repio 

II 

t 

II*I
I 

3TI 

j 

I 

I 

I 

I 
T2 

I 

A 

II 
I 

Setup 

Setup 

/ 

j 

1Audit 

I
I 

I 

/ 

f I 

e.Aa- si 

Audit and Analy@liI IAI 
I| 

I 

I 
tar. 

jraeeattton| 

I 

I 

A 

TI 

j 

I 

5 The notation of Ti and T2 indic~tee a 

' no1t a i of- TLand 
parallel effort 1o yequited by ti'e equtaslent of two audit teel.. 

._lti_ 
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APPENDIX B
 

GUIDELINES FOR REPORTING COSTS
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Instructions for Reporting Expenses
 

1. 	 Effort
 

Each individual 
 for whom effort is charged must have a daily effort 
report 	form (Table 1.1). 

All effort 	billed must be summarized on .'able 1 

2. 	Travel
 

Each trip that is charged mu 1have a travel expense 
report (Table
 
2.1).
 

All travel billings must be summarized on Table 2.
 

Receipts are to be included in an 
attachment.
 

3. Materials and Services
 

All items purchased must be itemized (Table 3). 

Receipts are to be included in an attachment. 

4. 	 Subcontractors
 

Subcontractors must effort,
report travel, materials and services, andoverhead expenses 
in the same format as the contractor. An attachment for
 
.each subcontractor ihould be appended.
 

The contractor must summarize subcontract costs (Table 4).
 

5. 	 Lverheadt_,eneral and Admnistratie, Plrofit 

The contractor must tabulate these costs (Table 	 5). 

6. SummaL Y 

The contractor must auvxnarize all costs included in the voucher (Table 
A).
 



TAMAL !,I =Zfl71UAL ZFMCT K~rOZ710G ='OJ Voucher No.____ 

7eriod Cowered 

Mc Organz'ielon Job Cate.or__ 

TI Working Tim Sit1o W.hre 
Date Start E.td (Ho'srs) Work Performed Description of Activities 

Signature_ 



TAZ 

Iene 

I. 

I grrO-;T SUIC7 
Period Covered 

Organiration Category 

ochr o 

Hours Dilled late.. 11in 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10.. 

Tot ci 
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Voucher 11o.
 

Table 2.1 Individual Travel Expen e Re~ort
 

Tiaveler
 

Destination
 

Purpose of Trip
 

Trip Start.
 
Date Tim
 

Trip End
 
DaLe Time
 

Itemized Expenses (Provide Receipts)
 

DcEscrp t on. 	 Ar::unt (US$) 

2. 

4.
 

1.
 

7. ________ _ _ __ 	 _ _ 

8.__ 	 _ __ _ _ 

9. __ _ _ _ _ ___ _ _ _ _ 

Note: 	 For expenses paid in foreign currency, indicate foreign
 

currency &mount, exchange rate, and US$ imounit.
 

Note: 	 Itemize hotel expenses separately.
 

.itemize per diem expenses separately.
 
Itemize miscellaneous expenses (e.g. taxi, mileage)
 
separately.
 



Voucher 
No. 

Pe r.od Covared 

T.ra-eler De:tination TrIp Start Trip End Trip Purpoe Alrfre lotel Per Die- Other 
I. 

2. 

3. 

4. 

5. 

6. 

7. 

9. 

10. 

TOTAL 
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CATEGORIES TO BE USED FOR MATERIALS AND SERVICES
 

1. General Supplies
 

1.1 iascellaneous Supplies ( $100 per item)
 

1.2 Miscellaneous Supplies ( $100 per item)
 

2. General Services
 

2.1 Graphics and reproduction
 

2.2 CoMputing 

2.3 Clerical
 

2.4 Other purchased services
 

3. Equ 	Imert
 

3.1 Office equipment (< $500 per item:
 

3.2 General equipmelt (-,$50b per item) 

3.3 Major Equipment (>-$500 per item)
 

4. Communications and Freivht
 

4.1 Telephone,.telex 

4.2 Freight shipment 

5. Oth , i" 

(Itnu~ize)
 

Note: 	 All charges ex.cept Vdiscellaneous Supplics (1$100 T.,r item) must be 
itemized and substantiated by receipts, vouchers, etc. 



TAZIE 3. Xk7AfI=L AMD S=V"Ic Voucer P6. 
Re. 


Ite
No. Ctei-ory 

iled 
Ite= Description Cott 
 v r k.p Co_t 

Total
 



TA.L7, 4. ZU= -Z-0 C--1, Ct!I-T 
Foucher No.____ 

?ierc4 Covared 

Subcontrtor Subcontraector Coat Total8 Markup Billed Cost 

Total
 

aNote:. Subcontractor coets mjt be documentcd In attachments In the 
same format a.
contractor costa 
(i.e. Effort, Travel, Materlals and Services, Overhead and Profit).
 



TALE 5. 9Z-=21- UnOAti AOF~I~,rIT Vcucher No.-
Varlod Caered________________ 

Ett1ad 

Expurie Item Bas2 Upon Whtch Cha7,yedu-ln, Cost 

&otal 
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Attachment
 

Travel Receipts
 

2. Materials and Services Receipts
 

3. Subcontractor Co3t Detail
 

Including Tables 1, 1.1, 2, 2.1, 3, 4 (if
 
appropriate), 5
 

One attuchment for each subcontractor
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Table A. SUMIARY OF COSTS
 

Contractor
 

Voucher No.
 

Period Covered
 

Effort Billing
 

Travel Billing 

Materials and Services Billing 

Subcontractor Biliing 

Overhead/General and Administrative/
 
Profit
 

TOTAL BILLING IIS VOUCIER 
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APPENDIX C
 

GUIDELINES FOR TRIP REPORT
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GUIDELINES FOR TRIP REPORTS
 

1. 	General Requirements. Trip reports are required for all foreign travel,
 
including foreign travel when the traveller's salary is pzid by DOE but
 
the trLlvel costs are borne by non-DOE sources, within 30 e-ys of return
 
to duty station.
 

2. 	Purpose. Trip reports are intended to be a principal mechanism for the 
tinely and orderly dissemination of information about intej:national 
energy R & D, thereby ensuring that DOE as a whole receives the greatest 
possible benefit from foreign travel by individuals. Specifically, trip 
reports are a means for identifying, describing and evaluating foreign 
energy R & D activities, and for providing information for the evaluation 
and planning of international cooperation in cnergy R & D. In addition, 
trip reports provide a basis for evaluating and monitoring the tangible 
benefit of foreign travel to DOE's programs and commitments, and thereby, 
are an integral elemcr.- in DOE's overall foreign travel planning and 
control system. 

3. 	Content and Vormat. In addition to local rcquLirements, trip reports 
shali be prepa-ed to satisfy the broad objectives stated in item 2 
above. Particular information items identified below are iainimum 
requirements, "intended also to provide a consistency of content to 
reports. Beyond meeting minimum infonnation requirements, t:he reporter 
has the responsibility to prepare a compreheasive report, Sound judgment 
should be used in excluding insignificant or t-rivial infc3:wation. 

Trip 	reports shall consist of three primary sections:
 

a. 	 A summary, preferably one page highlighting pertlr ,'ntinformation 
in the trip report, on the basis ef which a reader can determine 
intercst in reading the report in full. This sur-: -ry shall 
include the following information: 

(1) 	The name of the traveller, position, DOE (:-DOE 
contractor organization represented, and iia date of 
trip report. 

(2) 	The destination(s), by installation and c: :-,nizatior, 
city and country, and dates of the trip a key personnel 
contacted. 

(3) A succinct stateiaent aftthe purpose of ti: 

(4) 	An abstract of information contained in t full 
report. 

b. 	A comprehensive and detailed trip report, which J.icludes the
 
following information, as applicable:
 

(1) 	A detailed st tem-nnt of the purpose of the2 work or 
activities, atdC t e relationship to U.S. and DOE 
programs, commitments and interests. 
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(2) 	A summary of the work or activities, emphasizing
 
conclusions, decisions, significant findings,
 
problem areas, and recounendations made.
 

(3) 	A brief description of the travelers' role,
 
including participation in significant discussions
 
and events.
 

(4) 	Peccmmendations concerning future or follo..-up 
activities. 

(5) 	The identification, description and evaluation of 
any significant technical or scientific developments 
or energy programs in other countries, in addition 
to such information items as level of effort, funding, 
time schedules, short and long range objec:ives, 
pertinent administrative information, key personnel,
 
research sites, and the importance of the particular 
R & D area to the overall national energy policy of 
the 	country visited.
 

(6) 	 A suimary evaluation of the trip from the standpoints, 
is appropriate, of U.S. DOE, and scientific or technical. 
interest.
 

c. An Dppendix, which includes the following information items: 

(1) 	 A full itinerary. 

(2) 	 *A list of persons contacted, with titles imd organization 
representcd, grouped by context of contact.
 

(3) A bibliog.raphical listing of literature ciquired. 

4. 	 Classification. Reports shall be classified on the bas i. of their 
cont.:nts. If they do not contain classified information, but include 
political or administratively sensitive items, they shal.. be marked 
"Official Use Only." If the report contains information J;s3rned from 
a foreign scIrce which nay be classified in another coun:.-,y or reflects 
political att:itudes of foreign representatives which riig.t be harmful 
to individua' interests if publicly released, it shall 1, : classified 
as at least "Confidential, Security Information." Wherc. possible, 
the classificd portions of reports should be separated Y om the main 
body of the report and filed separately. T'his will asst -, that classified 
documents are not unnecessarily bulky. If no classifie& cr sensitive 
information is included, the report shall be unclassificd. 

5. 	Submission and Distribution of Trip Reports. AuthoritiY - delegated 
responsibility for approving individual requests for fo. i.gn travel 
also have the responsibility for assuring that trip reports are 
submitted on time, and for distributing si-: copies t.o BOE Headquarters 
as follows:
 



Copies
 

a. Cognizant Program Assiitant Secretary 	 1
 

b. 	Cognizant Program Division 1
 

2
c.. Office of International Security Affairs 


2
d. Office of International Affairs 


Reports of an especially sensitive or classified nature shall be
 

controlled on a need to know basis by the approving authority.
 

3/19/62
 



APPENDIX
 

3.8.1-1.6 

CONDENSED DESCRIPTION OF ANL AUDIT PROCED/RES
 
SPECIFIED IN WORK ORDER I
 



Work Performed: Task 2 - Industrial Energy Audit/Ti,.Ining - Work Order
 

BOA Contracts Established for Industrial Audit/Tr,' ning: In October
 

1985 Argonne National Laboratory developed Basic Orderin. Agreements (BOAs)
 

with three firms for the conduct of industrial energy audits and audit
 

training in EyyDt. The three firms are:
 

o Foster Wheeler Energy Corporation
 
o Hlagler, Bailly and Company
 

o Stanley Consultants
 

The first BOA Work Order was submitted as a Request for Proposal (R.FP)
 
in October 1984. The Work Order that wag issued is idei.tical to the draft
 
work order included in Appendix C of the July-August 1984 [zogress report.
 

All three BOA contractors submitted a proposal for the work order. An 
ANL proposal evaluation team was created :o evaluate the p.oposals and provide 
a recomendation to the Argonne Procurement Division. After a careful 
evaluation, a recommendarion was made to award the initiai work of industrial 
audit and audit trainlng to the Foster Wheelcr Energy Corp, i.ition. 

Contract Let for Work Order l (Pr.'-Audit Phase). A contract was let 
February 8, 1985 to Foster Wheeler Energy Corporation (F. C) to perform Work 
Order I - Industrial E*nergy Audits (see July-August 1984 P oigress Report for a 
copy of Work Oider 1). Undetr the conditions of the contra: ,, FWEC was author
i:-d to proceed with worlk only through the pre-audit stag, (i.e. inclusive of 
the plant screening). Based on the pre-audit reports, FWE" would then present 
to OEP/ANL a separate cost proposal (i.e. effort and perso: el wi.' h associated 
cost and schedule) to complete the audits. The pre-au it tr.ining course 
would bc part of the pre-audit effort, as well as the au ,it trafning course 
material and analytical tools (for review and distributi( : to OEP in advance 
of the proposed course). 

Plant Screeniiv - lWork Order I (Pre-Audit Phase), At the request of 
ANTL, OEP developed a list of ten plants from which two c,.id be selected for 
the Wcrk Order I industrial audits. OEP performed this ;.sk and developed a 
visit schedule in coordination wi.th the in-country arriv. of the FWEC plant 
screen.ing team. M. Monarch (ANL) and the FWEC plant :.reening team par-
Lcipated in tLe plant screening phase during the pe *,d December 9-20, 
1984, During this period a joint plant screening audi, 'earn was developed 
With F',,,'C and CIE? audit erngineers. The team visited th; ilants selected as 
candidates for the first set of industrial audits and aud) (raining. The Lyo 
companies chosen were -he Cairo Dyeing end Finishing Cou: .:ny, a firm engaged 
in the r-anufacture of dyed and finished fabric, and the I ,ional Metal Indus
tries Companv, a fim that produces finished rebar from crap, pig iron and 
billets. Two plants operated by the Cairo Dyeing and Ff .shing Company were 
chosen for audit. The two plants are located adjacent :2 each other in the 
Cairo area. The National Metal Industries plant chose. for audit is also 
located in the Cairo area. The significant energy demand 9r the three plants 
is mazout (i.e. equivalent to No,. 6 fuel oil) and elec ty. The combined 
base year consutmption for the O'l.,! plants is approximatc ", 48 million metric 
tons per year of mazout and 33 4!'!.!on k h per year of elct ricity. 



Pre-Audit Evaluation - Work Order I (Pre-Audit Phase)
 

The preaudit plant evaluations and preaudit training took place during 
January 1985. The objective of the preaudit phase is to develop a detailed 
plan for each audit and provide preaudit classroom and on-the-job training to 
the OEP audit engineers.
 

For the preaudit activity, a joint OEP/plant personnel audit team was 
developed to be traiied by FWEC and participate in the preaudit evaluations 
with the F14EC preaudit team. 

The inclusion of plant personnel in the audit team was a key element of
 
the subsequent success of the entire audit activity. In this way the plant 
engineering personnel were made an active party to the audit activity and 
plant management was continuously advised through their people of the progress 
of the preaudit analysis.
 

The preaudit team evaluated each plant and determined tie specific 
Energy Con. ervation Opportunities (ECOs) th't should be evaluated. For each 
ECO selected, a determination was made of the specific in-plant measurements 
that Would have to be performed and the analysis procedures and expertise that 
would be requi:ed for both technical and economic analysis during the audit 
phase. 

At the conclusion of the preaudit analysis, two draft reports were 
prepared - one for the two tetLile company plants and one for the steel 
company plant. The preaudit report presented an analysis of plant annual 
antrgy consumption in various modes (e.g. per unit of production, per month, 
total and by fuel type). The report then proceeded to establish specific ECOs 
that shotuld be inve:3tlgated. The ECO were grouped into opportunities that 
required little capital investment, such as pipe insulation, and those that 
rcquired a moderate-to-significant capital investment, such as the use of heat 
pipes to recover heat from hot air leaving the dryer stacks to preheat cold, 
incoming combusLtion air and cogeneration. Once the ECOs were established, the 
preaudit repor sp,!cified the types and location of ,r_asUre:ents that would be 
needed for a technical evaluation of each ECO during the audit. Each preaudit
 
report al.so includc I basic engineering data such a meteorological data, fuel 
speci fica;tions, electric rate structure, and other data that would be neces
sary to perform an in-depth technical and economic evaluation for each ECO. 

The preaudit draft reports were reviewed and modified by OEP and ANL 
and presented to the respect.ive co-ipanies for further critments and recom
mendations. The company rianagenwnt and staff reviewed thc preaudit analysis 
and n.de some manlns;ful recommendations that resulted in a fine-tuning of the 
preaudit analysis. The company management of both the textile and steel 
companies basically concurred with the analyses and result;int audit plan and 
indicated their full coopera-ioi. with OEP and FWEC for the conduct of the 
audit. 

Preaudit Training -- Work Order I (Preaudit Ph".se). A preaudit 
training course was given during the preaudit activity. The energy con
servation preaudit training course involved three days of formal classroom
 
training and approximately three weeks of on-the-job training. The formal
 
classroom training sessions were spread over the Lhree-week preaudit activity,
 



allowing for reading and homework assignments between sessions. A total of 12

OEP staff engineers attended the course, and a final exam was 
given. All 12
 
OEP enginecring personnel 
that actively participated in the course received 
a

certificate of completion. Four textbooks and 
two workbooks were used during

the formal training. This 
text material became the property of OEP. The
formal classroom training was also supplemented by instruc-ton in the use of

software analysis programs that were c fed in the actual preaudit analysis.
The software %loo became the property of OEP. At the conclusion of the 
course, the trainees were asked to evaluate the instructors and the course.
This information, along with recommendations of the instructors, was part of a 
course evaluation report that was presented to Dr. Hussein Abdallah, Director 
of OEP. An itemized list of the 
preaudit training ciateri.al that became the 
property of OEP at the conclusion of the training is presented in Attachment 
B.
 

Audit Propo!,al. -tWork Order I (Preaudlt Phase). At the request
ARL, FWEC presented a separate cost proposal to proceed 

of 
with the audit for the

three plants, coupled with classroom and on-the-job audit training. The
specific type and number of engineers, effort level, monitoring equipment,
subsequent cost, necessary to evaluate the specific 

and 
energy conservation oppor

tunities for both the textile and steel plants and proviod training was pre
s-nted to OEP and ANL. The co:It pronosal wps based ot the audiz: plan that waslaid out In the 9reaudi draft retnor:s. After several mt'etings with OEP and 
,WLk,a favorable decision was reached on the audit effort zassociated with Work 
Order 1. 

Audit Traininf --Work Order I (Audit Phase): The audit training 
course involved five days of formal classroom training and approximately seven
weeks of on-the-job training associated with the audit nctivity. The formal
classroom training sessions were spread over the seven-.mck audit activity,

allowing for reading 
 and homework assignments between cla,; room sessions. Aotal of 17 0EP staff engineers attended the course; also ore plaaT engineers
from the plants that were audited were invited and attende some of the formal
 
classroOm sessions. ,{or.ework was assigned and graded, a .d a final exam was

ive n. The course instruction material consisted of 
two )
,rkbooks ptepared by


FRTEC especially for OEP. In addition to the text mate,, lal, six commercial 
software programs licensed for use by OEP were used in the course presentation
and actual audit analysis. See Attachments C and D for a listing of the audit
training -aLterLal. The software also became the property of OEP. The train
ing course also emphasized the use of portable monitoring ,struments. 

At the conclusiou of the course the trainees were ;ked to evaluate theinstructors and the course. This informa'ion, along wit irecommendations of
the instructors, was part of a course evaluation reort t. *t was presented to 
Dr, Hussein Abdallah, Director of 0EP. 

Audit -Work Order I  (Audtit Phase): audThe .: evaluation of thethree industrial plants began February 16, 1985 and was . ,mpleted seven weekslater (per Work Order I schedCle) on April 4, 1985. T .. !' audit evaluations 
were a coordinated effort 
among OEP audit engineers and The respective plant
 
engineers and FWEC auait engineers.
 

At the conclusion of the audit analysis, two draft audit 
reports were

prepared - one report for the two textile company pl,,ts and one for the
 

http:ciateri.al


steel company plant. Each audit report presented an economic and technical 

of ECOs" The economic analysis was based on worldwideanalysis of a namber 
cost estimates for installed capital cost and fuel savings; the technical 

analysis was based on energy and material balances for plint processes 

supplemented by field measurements of plant operating parameters affecting 

energy consumption. 

The draft reports were reviewed by OEP, plant manigement and ANL. 

After inzorporating the appropriate comments from the concerned parties, the 
audit reports were finalized. The audit reports indicated that if all the
 

ECOs for hotl- plants that had a payback of three years or less were imple

mented, appro' iUnately 7.5 million Egyptian pounds (L.E.) per year would be
 

saved in annual fuel savings by the investment of approximately 5.4 million 
L.E. Based on this aggregate date, the investment of 5.4 million L.E. would 

be paid by the energy savings in approximately nine month.- (i.e. the nine 
mciLh period is an arithuetic average of all the ECOs in the one-to-three-year 
payback group). After this average nine month period, an annual 7.5 million 
L.E. would be saved by energy savings over the life of the energy conservation 
equipment (anywhlare from 10 to 20 years). 

Audit Portable TTntorinrTns;trument P'acka~e - Work Ordelr I (Audit 
Ph-qe). The audit, phase cotntr:+12:t with FdEC included the purchase of a package 
of por'table monitoring In'trx :itit. used for field measurements during an 
audit. The instrum eat package was, purchased new at FMEC's actual cost. The 

instriments were used to support: the audit artivity and inst.-ruction was given 
in their use during formal clae:sroom :and field training sessions. At the 
close of bus-t,!ss of r+he audit activity (April 4, 1985), each instrument was 
inspected by Carl Kastner (FWEC) in the presence of M. Monarch (ANL) and 
Engineer Ibrahim liegazy (OEP) and turned over to OEP. All the instruments 
were considered to be in good order by visual inspection (see Attachment E for 

a description of the instrument package). 



FOSTER VVHEELER ENERGY CORPORATION 
110 SOUTH ORANGE AVENUE - LIVINGSTON. NEW JERSEY 07039 - PHONE 201-533-1100 

January 27, 1985
 
Letter #2.1-20
 
File 2.1, 1.2
 

Technical Representative
 
Argonne National Laboratories
 
Argonne, IL 60439
 

Attn: M. Monarch
 

FEC Contract 11-35625 
Argonne National Laboratories
 
Energy Audits & Audit Training in Egypt
 
Deliverable 41 final
 

Gentlemen:
 

The original transmittal of the plant screening report (ref ltr #2.1-7) 
was madc in draft form, at OEP's request, such that corments by OEP 
could be incorporated prior to final issue. 

This letter serves to transmit our final plant screening report which 
inclules comments as ruceived f:om 0EP during our meeting of Dec 12, 1984 
(ref itr It2.1-10). Deliverable number one is satisfied by this report. 

As a convenience to your records, we include herewith, as an attachment, 
the updated summiary of deliverables for the project. 

In the event that further discussion or clarification is required, please 
contact the undersigned. 

Very truly yours, 

FO7ST - WHEELER ENitRGY CORPORATION 

C.E. Kastner, Jr. 
CEK/ne 

cc: H. Feintuch
 
T. Wolsko (ANL) 
R. Houghton (AAL) 
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