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1.0 Introduction
 

The Organization for Energy Planning, in conjunction
 
with the plant staff of the National Metal Industries
 
Company, and with the technical assistance of Foster
 

Wheeler Energy Corporation, has executed an energy audit
 
of the National Metal Industries Company plant in Abou Zaabal
 
Egypt. The audit activity completes the final phase of
 
a three step program (screening, preaudit and audit)
 
undertaken to determine and evaluate the energy conser
vation opportunities which could be developed at the
 

National Metal Industries Company.
 

This report documents the steps taken to identify
 
thi energy conservation opportunities and describes
 
salient technical details, investment cost, and
 

economic evaluation.
 

Section 2.0 of this report provides a summary of the
 
results of the audit, Section 3.0 includes an indepth
 
discussion of all features of the work, and the appen
dices present various significant items of backup data.
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2.0 Summary and Conclusions
 

2.1 Summary
 

The National Metal Industries Company Plant at Abu
 

Zaabal, Egypt produces nominally 150,000 tons/year of
 

finished rebar (R.C..bar), beginning with scrap, pig iron and
 

billets (produced elsewhere).
 

The plant overall, is energy intensive, consuming
 
39,400 metric tons/year of mazout, and 22,329,000
 

kwh/year of electricity, for a total energy bill of 11.7 million
 
LE, based upon.worldwide prices, as explained in Appendix "A".
 

The Organization for Energy Planning (OEP) in con

junction with the National Metal Industries Company (NAMETIN)
 

and Foster Wheeler Energy Corpor-tion (FWEC) have conducted
 

an audit of the NAMETIN plant to develop, formulate, and
 

rank energy conservation opportunities (ECO's). These
 

energy conservation opportunities are presented in two
 

catagories, entitled:
 

o No cost/low cost ECO's, and 

o Investment ECO's 

The overall program to evaluate the energy conserva

tion opportunities in the NAMETIN plant was performed in
 

three steps, namely:
 

o Screening 

o Preaudit, and 

o Audit 

The initial phase, screening, resulted in the selection
 

of the NAMETIN plant as a reasonable candidate for :n energy
 

audit.
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Upon completion of the screening activity, the pte

audit phase was undertaken, the energy consumption of the
 

.plantwas evaluated, and a list of ECO's was prepared.
 

This report documents the results of the audit
 

activity, which include:
 

o A discussion of the approach
 

o A detailed description of each ECO
 

o Supporting documentation as required
 

The preaudit report predicted a goal which envisioned
 

the savings of 10 percent of plant energy in the first year,
 

following partial implementation of no cost/low cost ECO's.
 

Audit results reveal a potential saving of 1,076,200 LE/year
 

with the implementation of only the most attractive no cost/
 
low cost ECO's, thus making this goal.quite realistic.
 

Additionally, a total of 9 (nine) investment ECO's
 

(1) year or less, thus
will provide simple payout in one 


pointing up the practical achievement of the 30 percent
 

savings set for a five (5) year period.
 

The total list of ECO's, in summary form with
 

predicted annual savings, estimated investnent and
 

payout in years is presented in Table 1.1 which follows.
 

Those items which have an investment cost of LE 40,000
 

as no cost/low cost.
 or less are listed in Table 1.1 
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TABLE 1.1 (Priority 1) 

PLANT: NATIONAL METAL INDUSTRIES COMPANY 

ECO Payout Summary 

Payout of Less Than One Year 

NO COST/LOW COST 

ECO '2 TITLE 

Worldwide 
Cost, LE 
Annual Energy 

Savinas 

Investment 

Cost, LE 

Payout, 

years 

A-15 Form a Committee 
Implement ECO's 

to Plan and 
Extensive 0 Immediate 

A-16 Publicity to Make Employees 
Aware of Importance of 
Energy Conservation Extensive 0 Immediate 

A-21 Describe a Formal 
Maintenance Program Extensive 0 Immediate 

A-5 De-eneuiize Excess Electrical 
Transformer Capacity 37,000 0 Immediate 

A-23 Investigate Measurement of 
Mazout unloading from Barges 87,500 3,500 0.04 

A-2 Exhaust Ducting Cleanout for 
Reheatinq Furnaces #1 and 2 20,700 1,100 0.05 

A-la Repair all Leaks 45,000 3,300 0.07 

A-13b Improve Combustion in Open 
Hearth Furnaces 433,200 31,000 0.07 

A-13a Improve Boiler Combustion 
Efficiency 180,000 16,200 0.09 

B-13 Improve Performance or Replace 
Steel Cranes in Steelmaking 
Shop 41,000 7,000 0.17 

A-14 Install Temperature Indicators 
on Mazout Lines 23,900 6,900 0.29 

B-12 Obtain Extra Oxygen Bottles 63,100 24,000 10.38 

B-15 Install Automatic Door Controls 
(both doors) in Sequence with 
Pushers in Reheating Furnaces 25,000 12,000 0.48 

A-26 Investigate Instrumentation to 
Quantify Air Leaks into 
Autoratic Mill Furnace Exhaust 
Gases 3,600, 1,800 0.50 



TABLE 1.1 (Priority 1) (Cont'd) 

Payout of Less Than One Year 

ECO # TITLE 

Worldwide 
Cost,rAnnual 
Energy 
Savings, LE 

Investment 
Cost, LE 

Payout, 
years 

A-10 
and 
A-li 

Install New Instruments in 
Mazout and Combustion Air 
Lines, Repair or Modify 
Inoperative Instruments 56,100 29,900 0.53 

B-i 

A-9 

Automatic Air Switching for 
the Open Hearth 1.urnaces 

Improve Combustion in 

15,400 10,100 0.66 

Reheating Furnace #2 44,700 36,700 0.82 

Subtotal 1,076,200 .183,600 0.17 



6.
 

TABLE 1.1 (Priority 1) (Continued)
 

Payout of Less Than One year 

INVESTMENT 

ECO # TITLE 

Worldwide 

Cost, Annual 
Energy 
Savings, LE 

Investment 
Cost, LE 

Payout, 
Years 

B-11 Insulate Water-Cooled Runners 
in all Reheat Furnaces 1,725,200 173,900 0.10 

B-3 Install Recuperator in #1 
Reheating Furnace in Semi
automatic Rolling Mill 197,000 44,200 0.22 

A-8 Improve Combustion in 
Reheating Furnace #1 158,000 45,800 0.29 

A-6 Repair and/or Replace Outside 
Bricks on Furnaces to Prevent 
Excessive Heat Loss 207,700 134,500 0.65 

B-25 Investigate Other Materials 
or Techniques for Recuperator 
in Automatic Mill 63,500 42,000 0.66 

A-13c Improve Combustion Efficiency 
in Automatic I-Lill Reheating 
Furnace 101,600 77,500 0.76 

B-10c Investigate the Replacement 
of Refractory in Automatic 
Mill Reheating Furnace 257,800 203,400 0.79 

B-10a Investigate the Replacement 
of Refractory in Rcheating 
Furnace 01 105,000 92,100 0.88 

B-18 Review Transportation of 
Billets from Cold Shear to 
Automatic Rolling Mill Reheating 
Furnace 75,000 71'600 0.95 

Subtotal 2,890,800 885,000 0.31 

Total 3,967,000 1,068,600 0.27 
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TABLE 1.1 (Priority 2) 

Plant: National Metal Industries Company 

ECO Payout Summary 

Payout of One to Three Years 

No Cost/Low Cost 

ECO TITLE 

Worldwide 
Cost, Annual 
Energy 
Savings, LE 

Investment 
Cost, LE 

Payout, 
Years 

A-lb Add Insulation on Hot Bare 
Pipes 10.200 13,600 1.33 

A-20 Install Windshields for all 
Reheating Furnaces 20,000 36,200 1.81 

B-2 Install Instrumentation in 
Oxygen Plant 4,900 11,900 2.43 

B-14e Automatic Air/Fuel Ratio 
Control in Automatic Mill 
Reheat Furnace 15,900 39,000 2.45 

Subtotal 51,000 100,700 1.97 
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TABLE 1.1 (Priority 2) (Continued)
 

Pavout of One to Three Years 

Investment 

ECO # Title 

Worldwide 
Cost, Annual 
Energy 
Savings, LE 

Investment 
Cost, LE 

Payout, 
Years 

B-10b Investigate the Replacement of 
Refractory in Reheating 
Furnace #2 39,500 50,200 1.27 

B-7 Demand Controller for 
Reducing Electric Power 
Demand 57,000 73,800 1.29 

A-17 Blower Repair for Automatic 
Mill Furnace 33,000 48,400 I47 

B-4 Investigate Installing Heat 
Recuperator for Semiautomatic 
Rolling Mill #2 Reheating 
Furnace 53,000 79,000 1.49 

B-5 Install Steam Generators 
in Open Hearth Furnace 
Exhaust Flue Gas System 520,000 898,800 1.73 

A-3 Establish Procedures for 
Cooling Water Shutdown 30,100 60,800 2.02 

B-8 Consider Adding Seals Around 
Doors of Reheating 20,000 40,900 2.05 

B-6 Capacitor Installation to 
Improve Power Factor 404,300 847,100 2.10 

Subtotal 1,156,900 2.099,000 1.61 

TOTAL 1,207,900 2,199,700 1.82 



TABLE 1.1 (Priority 3)
 

Plant: National Metal Industries Company
ECO Payout Summary
 
Payout of Three to Five Years
 

NO COST/LO COST
 

ECO TITLE 

B-24 Pump Suction 

Subtotal 

A-!c Add Insulation to Bare Tanks 


Subtotal 


TOTAL 


Worldwide
 
Cost, Annual
 
Energy 

Savinas, LE 


1,544 


1,544 


52,300 


52,300 


51,844 


Investment 
Cost, LE 

5,600 

5,600 

Payout, 
Years 

3.63 

3.63 

203,895 

2032895 

3.89 

3.89 

209,495 3.89 

TABLE 1.1 (Prioritv 4)
 

Plant: National Metal Industries Companv 
ECO Paycut Summary 

Payout 

NC t'L0W COST 

7:TLE 


A-4 	 Mazout Filter Cleanout/ 
Maintenance 

Subtotal 


B-!4 Autcmazic Air/Fuel Ratio
 

(a,, Controls 


Subtotal 


TOTAL 


cf Five to Ten Years 

Worldwide
 
Cost, Annual
 
Enec--y 

Savings, LE 


2,600 


2,600 


25,500 


25,500 


28,100 


Investment Payout, 
Cost,.LE Years 

17,200 6.62 

17,200 6.62 

156,000 6.12 

156,000 6.12 

173,200 6.116 
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TABLE 1.1 (Nc Priority)
 

Plant: National Metal Industries Company
 
ECO Payout Summary
 

ECOIS Not To Be Implemented
 

NO COST/LOW COST
 

Worldwide
 
Cost, Annual 

EO 
Energy 
Savings, LE 

Investment 
Cost, LE 

Payout, 
Years 

A-18 Flume Heating Lance Not applicable Not applicable Not applicable 

A-19 Efficiency Improvement 
in Open Hearth Furnaces 309,400 Not applicable None 

A-22 Investigate Replacing 
Existing Old Compressors
with Existing Spare Machine 0 Notapplicable Not.applicable 

A-25 Review Improvement to 
Level Measurements at 
Mazout Tanks in Automatic
Rolling Mill 0 Not applicable Not applicable 



TABLE 1.1 (No Priority) (Cont'd)
 

ECO's Not to be Implemented
 

INVESTMENT
 

ECO # TITLE 


B-9 Charging Hot Ingots from the 
Steelmaking Shop to Reheating 
Furnaces 

B-16 Investigate Use of Electric 
Heat or Oil/Oil Exchanger to 
Replace Steam in Mazout 
Heating 

B-17 Investigate Scrap and Pig 
Iron Preheat 

B-19 Investigate Heat Recovery 
from Cast Iron Supports 
in Reheat Furnace #2 

B-20 Investigate a Mechanical Charge 
System for Reheating Furnace #2 

B-21 Investigate Variable Speed 
Motors 

B-22 Investigate New Flywheel to 
Decrease Motor Overload on 
Semiautomatic Mill #1 

B-23 Investigate Handling of Small 
Billets from the Old Rolling 
Mill #1 Directly to #2 
Reheating Furnace 

Worldwide
 
Cost, Annual
 
Energy 

Savings, LE 


Not applicable 


0 

0 


0 


0 


0 


0 


55,000 


Investment 
Cost, LE 

Payout, 
Years 

Not applicable Not applicable 

0 

Not applicable 

Not applicable 

Not applicable 

Not applicable 

30,500 

0 

Not applicable 

Not applicable 

Not applicable 

Not applicable Not applicable 

655,000 11.9 
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2.2 	 Conclusions
 

The audit activity, and the results obtained, permits
 

the following conclusions:
 

a) 	Significant savings can be experienced by
 

implementation of no cost/low cost ECO's, based
 

on current worldwide pricing.
 

b) 	A large number of investment ECO's can readily
 

achieve a rapid payout, based on worldwide
 

pricing.
 

c) 	Plant performance and production improvements
 

should be expected, due to operating efficiency
 

improvements obtained during implementaticn of
 

the 	ECO's.
 

d) 	 Some ECO's were found to be unattainable from
 

a technical or economic standpoint and are not
 

to be implemented.
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3.1 Objectives of the.Audit
 

The dual objectives of the energy audit are:
 

o identify and measure where energy is used, and
 

o. identify, evaluate and list in order of priority
 

each no cost/low cost and each capital investment
 

energy conservation opportunity (ECO).
 

3.1.1 To Identify Where Energy Is Used
 

The achievement of this objective requires the
 

evaluation, in some detail, of all features of
 

energy consumption in the plant.
 

Subactivities to the objective include;
 

o 	the creation of a "base case", as a reference
 

for savings corresponding to current operation.
 

o 	the careful scrutiny of records, and their supple
 

mentation by field measurements, as necessary to
 

establish the utility consumption.
 

o 	particular attention to the energy consumption
 

of large users, with the reasonable assumption
 

that major utility consumption devices offer
 

much greater opportunities for savings.
 

o 	a review of all sources of lost energy, such as
 

leaks in steam, air, or water systems, and
 

missing or insufficient insulation.
 

o 	a review of all losses which can be recovered,
 

and an appraisal of those which can not be
 

recovered.
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3.1.2 Identify Energy Conservation Opportunities
 

This objective is based upon the proper and effective
 

completion of the identification of all locations
 

in which energy is currently used. After this defi

nition is complete, the task of completing the
 

identity and the economic justification, or lack
 

thereof, of each ECO can be completed.
 

Again, the achievement of the objective includes
 

several sub tasks, which include:
 

o 	evaluation of ECO's which relate to no cost/
 

low cost implementation.
 

o 	evaluation of ECO's which require an investment
 

for implementation.
 

o 	development of all significant data to prioritizf
 

the ECO's; highlight attractive investments, and
 

provide a basis for rejection of unsatisfactory
 

ECO's.
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3.2 Method cf Approach
 

During the preaudit a detailed schedule for carrying
 

out the audit was developed. The time frame for the
 

audit was set at seven weeks, including reports and
 

presentation.
 

OEP, plant personnel as required, and FWEC specia

lists were all deployed in a coordinated effort to
 

accomplish this task.
 

The first day started with a planning meeting between
 

OEP and FWEC personnel. A detailed measurement plan
 
was set up, followed by a visit to the plant to acquaint
 

the plant personnel with the plan, discuss the need for
 

penetrations, agree upon the exact location of penetra

tions, and incorporate any comments which plant personnel
 

might have.
 

During the first two weeks, after the necessary
 

preparations were made by plant personnel, instru

ment measurements, visual observations and all
 

necessary information required for the audit report
 

was gathered. In addition to the team present
 

previously for the preaudit, the audit staff was
 

augmented by FWEC specialist personnel,
 

which included an additional process engineer, and
 

combustion, electrical, and steel mill experts. These
 

personnel worked with other audit team members
 

previously utilized in the preaudit and assisted in
 

instrument measurements, as well as in the gathering
 

and an&lysis of other relevant data.
 

After the first week of the audit was completed, a
 

cost estimating specialist joined the team, and
 

started the estimating work required for each of
 

the ECO's.
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Almost all of the necessary plant data was collected
 

in the first two weeks, withlhe next two weeks
 

used for verification of plant data where required.
 

During this period sketches were started for the
 

various systems, as well as listings of equipment
 

and other technical data, as necessary for complete
 

definition of each of the ECO's.
 

At the end of the second week, estimated sizing
 

of equipment was well under way.
 

The Major part of the work after the first two
 

weeks of the audit was carried out in OEP's
 

offices in Cairo, with plant coordination as
 

necessary to produce a complete, coherent, and
 

usable report.
 

Equipment sizing, system design, energy savings,
 

and estimated investment for the various ECO's
 

were continued through the fourth week. Economic
 

evaluation and priority listing of ECO's extended
 

into the fifth week.
 

During the latter part of the fourth week report
 

preparation began and continued through the fifth
 

week.
 

Weeks six and seven were reserved for presentations
 

to OEP and then to the plant, culminating with the
 

finished report at the end of the seventh week.
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3.3. Goals and Special Considerations
 

In order to have an effective energy conservation
 

program it is necessary to establish a-goal, asa target
 

for which everyone in the plant strives. This goal should
 
be realistic and also somewhat conservative, rather than
 
overly optimistic, in order to insure that it can be achieved.
 

A goal which we would recommend is a reduction in yearly
 
energy consumption of 10 percent at the end of the first years
 

following partfial implementation of low cost/no cost items
 

and 30 percent at the end of a five year program of imple

mentation of investment related items.
 

The results achieved each year are plotted and compared
 
against the base case (energy consumption before any imple

mentation was started) in order to demonstrate the actual
 
reduction in consumption versus the predicted goal. Any
 

deviation in energy consumption must be accounted for in
 

terms of, increased production, new products, new units, etc.
 

Different sections of the plant are shut clown for
 
various considerations, and then periodic maintenance is
 
undertaken. Scheduling of subsequent work must be coordi
nated in such a way that energy conservation recommendations
 

can be implemented, preferably when these planned maintenance
 

downtime intervals occur.
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3.4 Analysis of Energy Consumption
 

The preaudit established, the need for a formal audit,
 
and the advantages which could be obtained from that
 

-audit.
 

''The preaudit provided a review of the energy consumption
 

of the plant, including an examination of the various types.
 

of energy consumed, and their cost impact on production. This,
 

energy consumption analysis, as further described below, provides
 

the baseline for the audit, and the implementation of its recom

mendations.
 

The basic analysis of these variables is accomplished
 

through the use of a specialized computer program developed
 

by FWEC, and employed by OEP personnel in their preaudit and
 

audit work.
 

This program requires, as input, the quantities and
 

unit cost of all energy supplied to the plant. This
 

includes fuel oils, electricity, natural gas, and other
 

fuels, as applicable. These data, which includes production
 

quantities, are entered on a monthly basis, for one recent
 

calendar year. Through systematic calculations the program
 

produces a variety of results. These include monthly cost
 

of the energy sources themselves in-units of currency or
 

energy consumption, as well as the relationship of energy
 

cost and consumption to production units.
 

In specific terms, the following inputs related to
 

the plant are provided to the program:
 

o Mazout consumed, by month (metric tons)
 

o Sular consumed, by month (metric tons)
 

o electricity consumed,by month (KWH)
 

o cost of Mazout, by unit (LE/metric ton)
 

o cost of Sular, by unit (LE/metric ton)
 

o cost of electricity, by unit (LE/KWH)
 

o production units, by month (thousands of tons)
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The program then calculates a series of'tables which
 
permit an effective review of quantity, cost and percentages
 

of each, and all, energy source(s)..
 

Specific calculations produced, for each energy source,
 

for each month are:
 

..o total cost of this energy.source, LE/month
 

o 	total cost of this energy source, LE/yr
 
o 	 energy unit cost of this energy source, LE/MMBtu 

o 	energy unit average.cost of this energy
 

source 
 LE/MM~tu
 

o 	production unit cost of this energy
 

,source LE/unit
 
c 	 energy cost per production unit of 

this energy source MBtu/unit/month 
o 	production cost of this energy source &MBtu/month
 
o 	percentage cost of this energy source 
 % of total Btu/mor
 

Additionally, the program calculates the following
 
totals, again based on the primary input data.
 

o 	totals of all of the above, annually
 

o 	energy and grand totals per month
 

o 	averages of all of the above
 

Please note that each of the above tables is produced
 
with both domestic energy prices and with worldwide prices
 

to permit a true evaluation of cost and cost savings.
 
(pricing basis as per Basic Engineering Data, see Appendix
 
"A" of this report.) The worldwide price is of particular
 
value in this analysis, as it reflects the value of the
 
energy, if used as an export product.
 

The existence of this calculation technique permits
 
direct plots to be made on the computer, to exhibit a
 
graphic display of the table's data, and to aid with
 

analysis.
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The choice of curves to be presented is generally made 
after a careful review of the tables, to detect trends which 
would be meaningful as curves when plotted. 

Such trends may include those which indicate costs not 
directly dependent upon production, such as heating or air 
conditioning, costs which vary with season, such aslfuel 
(in other parts of the world), discontinuities in production 
or energy consumption, and the like. 

Generally, the plots of greatest interest will be 
production units, unit cost, and energy consumption per 
production unit, plotted aqainst calendar time. 

Tables A, B, C and D reflect "the energy consumptin. 
for the plant, in both the domestic and the worldwide., 
price structure, as discussed above. Note that, in' the 
worldwide pricing case, the total energy cost is 

11.7 million LE/year. 

In all, six graphs have been plotted by'the computer 
for the National Metal Industries Co. The following conclu-
sions are drawn from the four energy consumption tables and: 
the five graphs. 

I 

U 

3.4.1 Conclusions from Tables. 

A) Domestic Cost. 

1. (Table A, col. 5 & 9, Table B. col. 27"and 31). 
In terms of Btu/month, mazout typically represents 
about 95 percent of the total energy consumption, 
while electricity represents about 5 percent, yet 
if we compare the yearly cost of electricity and 
mazout they are roughly equal. This indicates 
a very large incentive to save electricity, because 

of its high cost per Btu. 



21.
 

(Table B, col. 22). The months of July 1983 and June
 

1984 each have much lower production figures than the
 

rest of the year.
 

1. 	(Table B, col. 42 bottom). The months of July 1983
 

and June 1984 are 33 percent different in energy
 

consumption per unit of production, even though the
 

production figures for each month are identical.
 

Since the electrical ccisumption is virtually the
 

same for each of these two months, the difference
 

is associated totally with the consumption of
 
mazout which perhaps was delivered or paid for
 

in a different month. This 33 percent difference
 

should be investigated for verification at a later dat
 

4. 	(Table B, col. 39). The use of sular represents
 

a negligible percentage of the total monthly energy
 

consumption.
 

5. 	(Table B,. col 42 bottom). Monthly figures of
 

total Btu/per unit of production vary from a low
 

of 7,.919 MJ3tu/thousand tons in October to a high
 

of 12,680 MMBtu/thousand tons in February. This,
 

represents a spread of nearly 60 percent. The
 

low figure is 32% below the monthly average of
 

10,414 WNIBtu/thousand tons and the high figure
 

22% 	above this average.
 

B) 	Worldwide Cost
 

1. 	(Table D col. 31 and itable C coi, 5 & 9) The miazout por

tion is still close to 95 percent of the tota'l energy 

consumption, however the monthly costs are now 

no longer approximately equal, the mazout cost 

being about four times higher than the electrical 

cost. 
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2. 	All other conclusions remain the same as for the
 

domestic case
 

Plot #1
 

Plot #1 reflects production rate plotted against time.
 

The rate varies around an average of 13,000 tons per month
 

(13 production units), with swings from a low of 9.27 in
 

both July 1983 and June 1984 to a high of 15.75 in April 1984.
 

Plot #2
 

Plot #2 displays the total domestic energy cost of a
 

proauction unit, and the two major cost elements which add
 

up to that total (mazout and electricity). Note that, even
 

though mazout represents roughly 95% of the thermal energy,
 

in Btu's, the cost of these energy sources is roughly equal. 

i.e., the cost of electrical energy is severely out of 

proportion to its energy content. p 

Note that the unit production rate curve contour is
 

generally in phase with production unit cost, and, simi

larly, all other cost curves. Production rate leads the 
 [ 
cost curve by 1 month, however, this is apparently due to 

administrative procedures in recording and documenting 

cost/production rate. 

Plot #3
 

Plot #3 presents total domestic energy costs vs tim
 

This plot follows the same trends as unit cost vs time,
 

although the peaks and valleys in the curve are less severe,
 

i.,e. the curve approaches its average.
 



23.
 

Plots #4 and #5 ( 

Plots #4 and #5 provide worldwide cost data in a format
 

identical to that of Plots #2 and #3 and thus shown the
 

same trends relative to production rate.
 

Plot #6
 

Plot #6 illustrates the fact that the energylinput 

to the plant results mainly (roughly 95%) from mazout 
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PLOT #1, NATIONAL METAL :INDUSTRIES' CO 
PRODUCTION UNITS VS. TIME 
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PLOT #2 NATIONAL MiETAL INDUSTRIES.,CO 
5. COST PER UNIT VS. TIME (DOM. PRICES) 
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PLOT #3 NATIONAL METAL INDUSTRIES CO 
ENERGY COST VS. TIME (DOMESTIC PRICE)
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PLOT #4,NATIONAL METAL INDUSTRIES CO.:
 
COST PER UNIT VS. TIME
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PLOT #5,NATIONAL METAL INDUSTRIES CO. 
TOTAL COST VS. IME (W.W. PRICES)
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PLOT #6,NATIONAL METAL INDUSTRIES CO. 
ENERGY USED,BTU/MONTH (IN MILUONS) 

170. 

160 

150 

140 

130 

120 

110 

c' 100-
V9 0 90 

50

40

30

20

10-

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

CALENDAR YEAR (1983-1984) 
A TOTAL
0 ELECTRICITY + MAZOUT o SULAR 



ECONOMIC EVALUATION
 

Ificarrying out economic evaluations for each of the
 

potential energy conservation opportunities involving
 

an investment,'the following steps must be taken:
 

o Establish utility costs/economic criteria
 

o Develop energy savings
 

o Estimate investment cost
 

o -Decide if prcject is attractive
 

For this energy audit the utility costs are defined
 

in the Basic Engineering Data contained'in Appendix "A".
 

The worldwide cost of the utilities involved are
 

used, in each case being evaluated, in order to
 

establish a realistic value for the energy savings.
 

The criteria for evaluation which is used in each
 

case is simple payout, defined as estimated invest

ment cost divided by annual savings. This criteria
 

is simple to use and is very effective in establi

shing a priority listing for a group of potential
 

projects.
 

As a part of the evaluation a simplified design is
 

developed which contains enough detail to establish
 

an estimated investment cost. The key information
 

needed for any evaluation is an estimate of the
 

energy saved and an estimate of the investment
 

cost. Since these two topics are so crucial to an
 

effective audit, each of them are discussed separately
 

in the sections which follow.
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3.5.1. Value of Energy Saved
 

The first step in predicting the value of the energy
 
saved for any energy conservation opportunity (ECO)
 
is to establish the energy consumption of the current
 

operation or the so called "base case". Once the
 
base case is established, the ECO must be compared to
 
it to determine exactly what energy savings would take
 
place, if the ECO were to be implemented. The savings
 
are normally first calculated on an hourly basis in
 
terms of the units of energy normally used, for
 

example KWH per hour for electricity dr tons/hr for,
 

mazout.
 

The next step is to calculate the energy savings
 
on an annual basis taking into account the number
 
of days per week the plant operates, shutdowns
 

for maintenance, and the number of shifts used for
 
each operating day. Once this is done, the annual
 
energy savings is converted into Egyptian pounds
 
(LE) through the use of the world wide cost data
 
for utilities given in Appendix "A".
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3.5.2 ESTIMATING INVESTMENT COST-


Each ECO which requires the expenditure of money
 

regardless of whether it is a low cost or an invest

ment ECO has been provided with an individual esti

mate of costs. These estimates are of a budgetary
 

nature and have a degree of accuracy of plus/minus
 

twenty-five percent.
 

The majority of the estimates, especially those
 

which are well defined, are estimated using a
 

"definitive" type formate enumerating and quantifying,
 

where possible, each discipline of work. Material
 

and installation manhours are estimated separately.
 

In those cases in which the process equipment represents
 

the large majority of the cost,and the bulk materials
 

can not be accurately defined, the estimate was done
 

using a factored technique for bulk materials and
 

labor.
 

Engineering data and technical information used in
 

preparation of each estimate is based on the equip

ment list and technical description provided for
 

each E.C.O. as prepared by the responsible enginecr
 

and shown with sketches or schematic drawings when
 

required. A site visit,for familiarization purposes,
 

was made by the estimator to the existing facility.
 

The'CHEMCOST computerized estimating Program has
 

been utilized, where possible, for estimating
 

equipment cost, especially on larger or more well
 

defined equipment.
 

The estimates are done using United States material
 

pricing and United States standard construction
 

manhours as a base line. The material costs are
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adjusted for a world wide pricing basis and then
 

the dollar (US) value has been converted to Egyptian
 

pounds at the rate of 1.30 LE = $7.00(US). The
 

worldwide pricing adjustment is based on historical
 

data and experience in worldwide procurement and
 

construction. It represents a sampling of purchased
 

materials from Engineering offices in England, France,
 

United States, Italy and Spain which includes Far
 

East manufactured materials purchases from these
 

locations.
 

Construction manhours have been adjusted from a
 

base line representing a U.S. Gulf coast location
 

to the productivity realized in previous Foster Wheeler.
 

projects carried out in Egypt. Once again world
 

wide experience was used as the primary determi

nent on productivity adjustment. Other factors
 

were ccnsidered such as the size and complexity
 

of each item of work, the amount of engineering
 

that will be provided, the amount and type of
 

supervision and who will be executing the work
 

(in plant personnel, contractor etc.).
 

Labor rates for construction crafts in Egypt
 

were obtained from Foster Wheeler's Labor
 

Relations Dept., local egyptian contractors,
 

and rates published in Engineering News magazine.
 

Each estimate includes:
 

a) indirect costs which include construction-super

vision, major tools; temporary facilities, sub

contractor's requirements, and
 

b) home office costs which include engineering, pur

chasing, drafting and project management. Home
 

office costs were estimated on a factored basis.
 



A contingency has been applied to each estimate
 
commensurate with good industry practice for a
 
budget estimate. The contingency ranges from ten
 
to twenty percent depending on the definition of
 

-engineering and accuracy of material pricing.
 

All estimates are based on instant execution (No
 
escalation has been applied). Labor is based on a
 
straight time normal work week. It has been assumed
 
that all construction work can proceed with conti

nuity and without interruption or delay due to plant
 
operation interference. It is'anticipated
 

that plant shutdowns of sufficient duration will 
be available, when necessary.
 

No provision is made for import duties or taxes,
 

as these items require detailed information which
 

is normally not available until the project (or ECO)
 
execution plan is developed.
 

All estimates for engineering assume execution
 
by local Egyptian engineering contractors, with
 
engineering supervision and/or assistance from
 
an international contractor's staff. This assis

tance will involve local supervision on all
 
projects, and a "front end" engineering package
 
as a technical basis, on major projects.
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3.6 Energy Conservation Opportunit'ies (ECO'S)
 

General. The audit, as it proceeds fran concept to
 

conclusion, brings to light several energy conservatioi
 

opportunities which can be readily attained.
 

In the process of execution of this audit, two such
 

ECO's were identified, and acted upon by Nametin
 

management immediately. These ECO's NM-A-la (leaks)
 

and NM-A-12 (oxygen plant insulation), although
 

moderate in total savings, reflect the interest in
 

energy conservation and cooperation of the Nametin.
 

3.6.1 Summary List
 

A.. No Cost/Low Cost
 

Under the category of no cost/low cost ECO'S,
 

are items requiring better maintenance, better
 

operations and improved scheduling. In
 

develcping a list of these items, attention
 

was paid to leaks of steam, air, condensate
 

and water, poor combustion efficiency of
 

various fired devices, poor insulation of hot
 

or very cold (refrigerated) lines or equipment,
 

operating procedures, instrumentation, etc.
 

Given below is a comprehensive summary list
 

of the no cost/low cost items identified
 

during the preaudit activity rhich were
 

further studied and evaluated during the
 

audit. It should be noted that upon completion
 

of the investment estimation activity of the
 

audit it became apparent that some of the
 

ECO'S originally identified as no cost.,'low
 

cost were in reality investment items instead.
 

Because of this an investment cost of 40,000 LE 

or below was established as the crite :ian for
 

which items included in Table 1.1 of 4ection 2
 

are characterized as no cost/low cost;
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3.6.1. Summary List (continued)
 

No Cost/Low Cost Items:
 

1. 	a) Repair all steam, compressed air, mazout and-cooling
 

water leaks. Replace all missing insulation.
 

b) Add insulation on hot bare pipes.
 

c) Add insulation on bare tanks.
 

2. 	Clean exhaust ducting from furnaces to chimry for both
 

the number 1 and number two rolling mill reheating
 

furnaces.
 

3. 	Establish procedures for shutting down cooling water
 

when the eaui=-nt serviced is not in ceraticn.
 

Install pressure gages and flowmeters in all cooling
 

water supply lines at pump discharges. Install regu

lating valves in individual CW subheaders to perit 

shuttina down when not needed.
 

4. 	Clean all mazcut filters periodically and replace any
 

broken parts.
 

5. 	De-enercize excess electrical transformer caDacityat
 

all times that secondary load is zero.
 

6. 	Repair and/or replace refractory bricks (insulation)Y on 

furnaces to minimize heat losses. 

7. 	 'Clean air inlets (remove debris) to both open. hearth 

furnaces. 

8. 	Add air atomizing to reheating furnace #1 (old mill). 

9 	 Add air atomizing to reheating furnace #2 (old mill),. 

10. Install -meters and flow indicators in' all mazout and 

combustion air lines,: where not' existing. 
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11. 	 Repair or modify all instruments that are not in
 

operation.
 

12. 	 Insulate expansion engine in oxygen plant. (to reduce
 

heat absorption).
 

13. 	 Check and improve before possible replacement by new
 

steam generator(s) boiler combustion efficiency. Add
 

atomizing steam or air, if required. Provide instru

mentation (fuel, air, boiler feed water, steam). Review
 

capacity of combustion air system (air/fuel ratio).
 
(Item a, is boiler combustion, item b. is open hearth
 

furnace, item c. is automatic rolling mill furnace.)
 

14. 	 Install temperature indicators where missing on mazOut'_
 

lines to reduce steam requirements.
 

15. 	 Form a committee res)onsible for the planning and
 

implementation of energy conservation measures. This
 

committee must be chaired by an energy conservation
 

coordinator.
 

16. 	 Use publicity, memos, newsletters, etc. to make all'
 

employees aware of the importance of energy conserva

tion and its implementation.
 

17. 	 Repair blowers to automatic mill reheat furnace
 

(now high pressure compressed air is being ilet
 

down to low pressure).
 

18. 	 Improve lance (sular) on tap flume heater(s)
 

,
19. 	 Investigate decreasing excess air to OHF and/or using ,

oxygen, to achieve higher flame .temperature, and
 
subsequent energy saving.
 

20. 	 Install windshields for all reheating furnaces.
 



44. 
21. 	 Develop and implement a formal equipment maintenance
 

.program.
 

'22. Evaluate the use of 1 of 2 spare new air compressors
 

in service to eliminate inefficient old ones. 

23. 	 Investigate instrumentation for measurement of
 

quantity of mazout actually received from barge(s).
 

24. 	 Replace cutters on cold shear (dull).
 

25. 	 Review improvement to level measuring system at
 

automatic rolling mill mazout tanks (2).
 

26. 	'Investigate instrumentation to evaluate/quantify
 

leakage from recuperator into exhaust stream at
 

automatic mill reheat furnace.
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3.6 Energy Conservation Opportunities ECO'S (Cont'd)
 

3.6.1 Summary List (cont'd)
 

B. Investment
 

Under the category of investment ECO'S are.'
 

items for which the investment made must be
 

paid for, as quickly as possible, by the
 

savings in energy cos' resulting from the
 

implementation of the ECO. Given below is
 

a comprehensive summary list of the potential
 

capital investment items identified during
 

the preaudit activity. Each of these items
 

have been studied further during the audit
 

in order to determine the potential energy
 

savings and estimated investment. This has
 

allowed for each potential item to be cate

gorized and listed in terms of attractiveness.
 

and resulting priority as shown in Section 2,1.
 

It should be noted that upon completion of the
 

investment estimation activity of the audit .t
 

became apparent that some of the ECO's originally
 

identified as investment items were in realiy
 

no cost/low cost items instead. Because of this
 

an investment cost of 40,000 LE or greater was
 

established as the criterian for which items
 

included in table 1.1 of section 2 are charad
 

terized as investment items.
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Items Requiring Capital Investment
 

1. 
Install automatic (temperature controller) switching
 
system for open hearth furnaces burners.
 

2. Install instrumentation in oxygen plant to contrdl
 
purity, temperature and pressure. (Refer also to 12,1
 
below).
 

3. 	Install heat recuperator, for which space and par
tial piping is provided, for semiautcmatic rolling mill
 

No. 1, reheating furnace.
 

4. 	Investigate installing a heat recuperator for semi
automatic rolling mill No. 2 reheating furnace,
 

5. 	Install steam generators in either one or two of
 
the open hearth furnaces exhaust flue gas system,
 
as well as perhaps in automatic mill reheating
 
furnace exhaust system, to generate steam, so that
 
it is possible to permanently shutdown the existing
 
inefficient steam boiler.
 

6. 	Investigate the installation of capacitors to improve
 
the overall power factor which is currently below
 
0.7. Additionally, review other aspects of electrical
 
billing, such as 
excess lighting or demand factor.
 

7. 
Consider the use of a demand controller to reduce peak
 
demands of electricity.
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8. 	Consider the possibility of addinq seals around doors
 

of the steel making and reheating (for both semiauto

matic mills #1 & 2) furnaces, to reduce amount of heat
 

loss to ambient air.
 

9. 	Investigate the possibility of charging hot ingots
 

from steel shop to reheating furnaces (possibly for
 

new continuous casting machine feeding the automatic
 

rolling mill).
 

10. 	 I.lvestigate the replacement of refractory in reheating
 

furnaces No. 1 & 2 with "electrofused" aluimina (or
 

A1 2 0.) or "Z" block type insulating refractory.
 

11. 	 Insulate runners in all reheat furnaces-to minimize
 

heat loss to coolant.
 

12. 	 Obtain extra bottles, to avoid "blowing" of oxygen,
 

if excess exists.
 

13. 	 Improve performance or replace steam cranes in steel
 

making plant.
 

14. 	 Install auto6matic air/fuel ratio controls on some
 

or all furnaces.
 

15. 	 Install automatic door controls (both doors) in sequence
 

with pushers, on reheating furnaces.
 

16. 	 Investigate use of electric heat or oil/oil
 

exchanger system to replace steam, for fuel oil,
 

preheat.
 

17. 	 Investigate scrap and pig iron preheat.
 

18. 	 Review transportation of billets from cold shear,
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19. 	 Investigate heat recovery from cast iron supports in
 

reheat furnace #2.
 

20. 	 Investigate a mechanical charge system for reheating_
 

furnace .2.
 

Investigate variable speed drive motors.
 

22. 	 Investigate new flywheel to decrease motor overload
 

and thereby increase operating time of motor without
 

maintenance on semiautomatic mill #1.
 

23. 	 Investigate handling of small billets from old rolling
 

-mill direct to #2 reheat furnace (similar to #9 above).
 

24. 	 Investigate at automatic rolling mill fuel pump suction
 

problems (tank contamination).
 

25. 	 Investigate.other materials or techniques for recuperat.r
 

on automatic mill to deal with high sulfur dioxide content
 

of exhaust, with resulting short recuperator life.
 

(both combustion air and atomizing air).
 

K3'
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3.6.2 Detailed ECO Presentation
 

For each of the no cost/low cost and each of the
 

i:vestment ECO's included in the'"Summary List"
 

given above in Section 3.6.1, a detailed ECO
 

description and evaluation has been developed.
 

All of this information is now presented in the
 

pages which follow.
 

Note that each ECO is given an identification
 

number, as NM-A-i which ties it directly to the
 

list of ECO's, as shown in section 3.6.1. Addi

tionally, each ECO is written in such a way that
 

it can be "self standing", and contains, at the
 

bottom of each of its pages, an identifier and
 

page number for that ECO alone. This step is
 

taken so that the full text which defines that
 

ECO, including its technical description, invest

ment cost, savings, and payback can be removed
 

for easy use elsewhere in project definition
 

documents, financing discussions, and the like.
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REPAIR ALL LEAKS Annual Savings LE: 45,000 

Investment Cost LE, '3,300 

ECO #NM-A-Ia 
Payout, Years: 0.07

(27 days) 

1.0• PURPOSE
 

This is an overall set of measures, meant to assure
 

a more efficient utilization of energy through the
 

repair of all visible leaks noted in the plant. The
 

leaks are mostly steam, although two cooling water
 

leaks were observed as well.
 

2.0 PROCESS DESCRIPTION
 

The leaks observed and in need of repair are as,,
 

follows:
 

Steam Leaks 

a) Steam leak in steam line to Open Hearth Furnaces. 

b) Steam leak in steam line to Reheat Furnace #1. 

c) Steam leak in steam line to Reheat Furnace #2. 

d) Leaking steam valves in Boiler House. 

Water Leaks
 

Several leaks were observed especially close to the
 

boiler house in a 4" line leading to the new boiler
 

(not operational) and in another 3" water line.
 

3.0 EQUIPMENT LIST/SIZE
 

Following is a table of instruments and repairs which
 

are required for this ECO:
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Item Size/Range Quantity Remarks
 

Repair Steam Leak lj" Flanged 1
 

Repair Steam Leak 1 1/4" Flanged I
 

Repair Steam Leak 1 1/4" Hole 1
 
Repair Water Leak 4" 1 Corroded Pipe 
Repair Water Leak 3" Hole 1 Corroded Pipe 

Steam Valve 4" 1 7 Bar 

Steam Valve 2" 1 7 Bar 

Blow Down Steam 
Valve I 1 7 Bar 

4.0 PREDICTED ENERGY SAVINGS
 

For the steam leaks enumerated in paragraph 2.0, we es-,
 
timate the following quantities:.....
 

a) Steam leak in 1 1/2" pipe 52 kg/hr
 

b) Steam leak in 1 1/4" pipe 79 kg/hr
 

c) Steam leak in 1 1/4" pipe 35 kg/hr
 

d) Steam valves leaking 243 kg/hr
 

Total 409 kg/hr
 

The total yearly leaks are estimated at 3,579 tons
 

of steam. Based on worldwide pricing of LE 12.308/
 
ton, we arrive at a yearly savings of 44,000 LE.
 

The water leaks from two damaged sections of 4" and 
3" pipe (boiler house area) estimated at about 2.4 im

perial gpm. The yearly savings will be (at 0.0008 LE/ 
imperial gallon for worldwide pricing) 1,000 LE.
 

Total savings 45,000 LE/year.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

For the estimated investment of LE 3,300 (which in
cludes also the replacement of a leaky blowdown valve
 

and other 2 steam valves in the boiler house) the pay

out is 27 days.
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6.0 	 CONCLUSIONS
 

Good maintenance always pays back quickly. The payout
 
for this ECO, which is only 27 days, is very attractive.
 

7.0 	 RECOMMENDATION
 

We recommend rapid implementation of this ECO.
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ADD INSULATION ON Annual Savings LE: 
Piping 
10,200 

Tanks 
52,300 

HOT BARE PIPES AND TANKS Investment Cost LE: 13,562 203,895 

Payout, Years: 1.33 3.99 
ECO #NM-A-lb & Ic 

1.0 	 PURPOSE
 

This ECO concerns the insulation of all hot non
insulated lines and tanks in the plant. Steam is
 
used solely to maintain the temperature of mazout.
 
Presently some lines and tanks are not insulated,
 
while many others have missing sections of insulation.
 

2.0 	 PROCESS DESCRIPTION
 

2.1 	 The steam system in the plant is composed of one
 
boiler which provides all of the steam required
 
to keep the mazout at a temperature suitable for
 
pumping. The steam generated is at a pressure of
 

about 6-7 Bar.
 

All mazout lines have a companion: steam line.
 
These two lines are insulated together in a metal
 
shroud filled with fiberglass. There are many
 

places where the insulation is either in bad con
dition or totally missing.
 

Two major mazout/steam lines are now being repaired
 
(to the automatic rolling mill and to the loading
 
dock) due to relocation of equipment. The mazout/
 
steam lines, where insulation is in poor condition
 
should be repaired uhder overall maintenance (see
 

ECO #NM-A-21).
 

For this ECO only new insulation for bare
 
pipes will be considered.
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2.2 	 In the open hearth furnace-section both "atomization"
 
air and mazout are preheated against flue gases.
 
These pipes (with a wall temperature of 145-1500C)
 
are not insulated.
 

The pipe sizes and lengths to be insulated were
 
estimated. The required insulation thicknesses
 
were then determined by use of the "Heatalyzer"
 
Economic Insulation Thickness computer program.
 
For both steam and compressed air the temperature
 

was assumed to be 150'C.
 

2.3 	 The mazout system in the plant contains several
 

day tanks, one (75t) intermediate storage tank at
 
the automatic rolling mill, two underground tanks
 
(20t) at the distribution station, and finally
 
three large (600t) storage tanks. None of these
 
tanks are insulated. While the day tanks for the
 
open hearth furnaces, semiautomatic mill reheating
 
furnaces 1 and 2 and the boiler, are in semi
enclosed somewhat sheltered areas and the two
 
distribution station tanks are underground, both
 
tanks in the automatic mill, as well as the three
 
large storage tanks, are totally exposed. Their
 
insulation will be investigated.
 

In order to maintain the mazout in a pumpable
 
condition the mazout must be maintained at 490C
 
Heat loss calculations were performed using the
 
"Heatalyzer" Economic Insulation Thickness 
 com
puter program. The economic insulation thickness
 
based on the installation of fiberglass blanket
 
insulation is 1.5 inches (40 mm).
 

3.0 	 EQUIPMENT LIST/SIZE
 

The following tabulation lists the insulation require
ment 	by pipe size, length,and service:
 

Page .2.of ECO #NM-A-lb & Ic 



55. 

Size, Inch Estimated Length,meters
 

Steam Piping 6 12 m
 

4
 

1 1/2 18 m
 

1 1/4 37.m
 

Compressed Air 3 122 m
 
Piping
 

Fiberglass blanket insulation of 1 1/2" thickness (40 mm) shall
 

be provided on the sides and top of each tank. Gal

vanized steel jacketing shall 0over the insulation,
 

4.0 PREDICTED ENERGY SAVINGS
 

a) Piping
 

The Heatalyzer program determines the heat saved
 

in LE/ft of pipe for various line types and at
 

different operating temperatures when also cal

culating the economic insulation thinkness. The
 

yearly heat savings are summarized as follows
 

based on worldwide costs:
 

Insulation
 

LE Thickness
 

6" pipe 1,228 65 mm
 

4" pipe ;748 65 mm
 

3" pipe 6,74.4 65 mm
 

1 1/2" pipe 554 40 mm
 

1 1/4" pipe 944 40 mm
 

Total 10,218
 

b) Tanks
 

Based on the output of the computer program, the
 

yearly value of the heat saved by installation of
 

1 1/2 inches (40 mm) of insulation is LE 0.786
 

per square meter for the sides of the tank and
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LE 0.935 per square rteter for thetop of the tank: 

Yearly Heat Savings LE
 
3
16 m vertical tank
 

(top) 296
 
(side) 1,303
 

1,599
 

75 m3 elliptical tank 2,895
 

600 tons tank (3 existing)
 
(top) 10,873
 
(side) 36j984
 

Total for tanks 52,351
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The estimated 	total investment for applying the
 

economic thickness of insulation to the piping and
 

tanks listed above is:
 

Piping LE: 	 6". 1,190
 

4" 879
 

3" 9,040
 

1 1/2" 853 

1 1/4" 1,600 

Total 13,562 

The payout for insulation of piping is 1 .3 years.
 

Tanks LE: 16 m? tank 6,244
 

75 ml tank 11,650
 

3 V, 600 tons tanks 186,000
 

Total 203,894
 

The payout for 1 1/2"(40 m) insulation installed on the
 

sides and top 	of each of the above mazout tanks is 

3.9 years. 
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6.0 	 CONCLUSIONS
 

The insulation of piping which has a payout of
 

1.33 	years appeais to be an attractive investment.
 

The insulation of tanks while not having such ,a
 

favorable (3.89 years) payout, is nevertheless
 

aoincr to save enerqy in the long run.
 

7.0 	 RECOMMENDATION
 

This ECO should be implemented.
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EXHAUST DUCTING CLEANOUT Annual Savings LE : 20,700
 
FOR THE Investment Cost LE: 1,100
 

REHEATING FURNACES #1 AND 2 Payout, YRS : 0.05
 
(19 days)
 

ECO #NM-A-2
 

1.0 PURPOSE
 

The purpose of this ECO is to clear the exhaust ducting
 
of dirt and debris, such that the full suction capabi

lities of the stack (and the induced draft fan in the
 

case of the semiautomatic* rolling mill #1) are
 

available for proper combustion conditions.
 
4 

Note that blockage (or pressure drop) in the ducting
 

increases the load on the forced draft fans, and
 
results in excessive hot gas (fire) leakage and
 

resulting energy loss through the doors and openings
 

in the furnace(s).
 

2.0 PROCESS DESCRIPTION
 

2.1 General
 

The exhaust gases from each furnace are drawn
 

through exhaust ducting at relatively high
 

temperatures, and subsequently discharged
 

through a smoke stack to atmosphere. Each
 

of the two furnaces are slightly different,
 

and are thus discussed separately, as follows:
 

2.1.' 	#1 Semiautomatic Rolling Mill Reheat
 

Furnace
 

This furnace, of all reheat furnaces, has
 

the greatest difficulty with exhaust gas
 

conditions. Thefurnace was designed with
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an induced draft (I.D.) fan and waste
 

heat recovery. The waste heat exchanger,
 

however, failed several years ago and was
 

removed to permit contihued operation of
 

the furnace, but could not be replaced for.'
 

various fiscal reasons.
 

After removal of the heat exchanger, gas
 

temperatures to the stack were excessive,
 

and overheating occurred at the I.D. fan.
 

To avoid repeated damage to the fan, air,
 

for cooling, was admitted to the duct,
 

thus further reducing its effectiveness
 

in'drawing off the hot gas.
 

The ducting should be cleared of debris
 

(if any) and of excess carbon from
 

incomplete combustion to open the path
 

to the maximum degree. After cleaning,
 

all random air inleaks shall be sealed,
 

and the stack inlet fitted with a tempe

rature indicator. As a short term
 

temporary solution, the duct itself
 

should then be fitted with a bypass to
 

the ID fan, and a simple air inleak
 

with a hand valves such that the gas
 

may be air cooled prior to entering the
 

stack with a target temperature of
 

nominally 260°C. Care must be taken in
 

cooling the gas, to insure that it is not
 

cooled below its dewpoint temperature,
 

because this can result in corrosion
 

problems from the resulting 22 So 4 . 

The long term solution must include
 

the implementation of an energy saving
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heat recovery device, as per ECO #NM-B-3,
 
and subsequent deletion of the air injection
 

system.
 

2.1.2 	 #2 Semiautomatic Rolling Mill Reheat
 
Furnace.
 

The #2 semiautomatic rolling mill reheat'
 

furnace has been modified in years past to
 

exhaust to a tall mansonry stack, without
 

the use of an induced draft fan. (The use
 

of the original stack was discontinued.)
 

Conditions in the underground exhaust flue
 

are uncertain, since no access is available,
 

largly due to continued operation. Draft
 

conditions appear acceptable, but an
 

inspection is required to insu:e cleanliness
 

at the next downtime opportunity.
 

The installation of a waste heat recovery
 

device 	for the #2 semi automatic rolling
 

mill reheat furnace is desirable from an
 

energy conservation standpoint but is not
 

an operational necessity as in the case
 

qf the 	#1 furnace. See ECO #NM-B-4.
 

3.0 EQUIPMENT LIST/SIZE
 

No equipment items are required, although some'instru

ment and piping materials are required. The major
 

materials are:
 

The I.D. fan bypass duct, small material items as
 

necessary to seal the duct and a stack temperature
 

indicator (no thermowell required).
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4.0 PREDICTED ENERGY SAVINGS'
 

4.1 #1 Reheat Furnace
 

The energy savings realized from clean out of the
 

ducts are mostly indirect, since the cleanout will
 

permit proper operation and draft control,,'of the
 

furnace. Without withdrawal of the furnace exhaust
 

through the duct located below the billet loading,
 

door, gases must escape through the loading door,
 

or other openings in the furnace.
 

Savings on the #1 furnace are also realized from
 

elimination of the fan power requirement, and
 

from fan maintenance, since a fan bypass is pro

vided to avoid damage to the ID fan. These
 

savings will amount to LE 20,700 per year, and
 

are the basis for temporary modifications to the
 

#1 reheat furnace exhaust system.
 

4.2 #2 Reheat Furnace
 

Savings for the #2 reheat furnace are low, since 

the stack normally operates with excessive draft
 

and they are thus negligible for this evaluation
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The investment to install the bypass and to clean

the #1 reheat duct is 1,117 LE.
 

Savings, as obtained from remoial of the I.D. fan are
 

LE 20,700 per year thus providing a payout of 0.05
 

years.
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6.0 CONCLUSIONS
 

The cleanout/temporary modification of the exhaust
 

duct on the #1 reheat furnace will save energy,
 

reduce maintenance, and facilitate operation of
 

the furnace.
 

Inspection and cleanout of the #2 reheat furnace
 

ducting will be consistent with good maintenance
 

and will assure the existence of the best possible
 

operating conditions.
 

7.0 RECOMMENDATIONS
 

It is recommended that the #1 furnace ducting be: 

cleaned and modified as described above. 

The #2 furnace duct should be inspected as opera

tional conditions (normal shutdown) permit..
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ESTABLISH PROCEDURES Annual Savings LE: 30,100 

FOR COOLING WATER Investment Cost LE: 60,800 

SHUTDOWN Payout, Years: 2.02 

ECO #NM-A-3 

1.0 PURPOSE
 

The purpose of this ECO is to conserve energy by
 

establishing a procedure to shut down cooling water to
 

various sections of the plant, when they are not in
 

operation.
 

2.0 PROCESS DESCRIPTION
 

2.1 Existing System
 

The cooling water network in the plant is composed
 

of two separate pumping stations. The attached
 

simplified sketches show both systems, with pumps
 

and users, as gathered from existing drawings and
 

information supplied by plant personnel.
 

a) Old Pumping Station
 

The old system consists of seven centrifugal
 

pumps, each of which take suction directly
 

from the Ismailia Canal, through individual
 

suc:ticn lines. These seven pumps are arranged
 

in two separate circuits. Circuit one has two
 

motor driven 180 m'/hr pumps and one motor
 

driven 100 ml/hr. pump. One of the ].80 143/hr
 

and the 100 1T3/hr pump are in continuous use,
 

serving the two semiautomatic rolling mills fur

naces,. rolling mill #1, as well as the Oxygen
 

Plant. This circuit is also used fcr firewater.
 

The remaining 180 m3 /hr pump is a spare.
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The second circuit has two motor driven 300 m'/
 

hr and two motor driven 180 m3/hr pumps.
 

One of each capacity is in use, while the
 

remaining two are spares. This circuit serves
 

the two (and in the future also the third) open
 

hearth furnaces, while at the same time pumping
 
up to an elevated tank, which feeds the boiler
 

plant with untreated raw boiler feed water.
 

b) New Pumping Station
 

This station has 5 vertical pumps, taking
 

suction from a channel which is connected to
 

the Ismailia Canal. All seven pumps (five
 

450 m3/hr and two 600 m3/hr pumps) discharge
 

into a 24" common header.
 

Two motor driven 450 M 3/hr and one motor
 

driven 600 m'/hr are operating, while the
 

remaining are spares. This station supplies
 
the automatic rolling mill, with two secondary
 

branches taken off, one serving the new com
pressor station and the second for the rolling
 

mill #2 cooling water supply.
 

2.2 Proposed Improvements
 

A uniform procedure to shut down the various cooling
 
water users (i.e. to reduce cooling water flow to
 

equipment which is not in use), will have to be
 

studied and then developed into a plan Zor imple

mentation by both plant operation and maintenance
 

personnel. From this implementation plan, certain
 

measures will emerge which shall reduce energy
 

consumption to a considerable extent.
 

Presently there are no valves at the varl-us users.
 

The only block valves are at the pump dis harges.
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The large pumps in the new pumping station also
 

have check valves at the pump discharge. Shut

downs will involve mainly the rolling mill equip

ment, which unlike the furnaces, need not be
 

cooled for periods after stoppage.
 

As far as the furnaces are concerned, valves
 

coupled with simple dial thermometers on cooling,
 

water outlets will significantly reduce cooling
 

water requirements and improve operational
 

reliability. Subsequently, this can be followed
 

by the partial shutdown of cooling water pumps.
 

The proposed changes and additions are as follows:
 

a) Install flow metering devices for all individ

ual water users at or close to the point of
 

use. These users are as follows:
 

1. Open Hearth Furnace #1.
 

2. Open Hearth Furnace 02.
 

3. Boiler.
 

4. Reheating Furnace #1.
 

5. Roughing Stand #1.
 

6. Finishing Train #1.
 

7. Reheatinq Furnace #2.
 

8. Finishing Train #2. 

9. Automatic Mill Reheating Furnace#3.
 

10. Roughing Stand #1.
 

11. Roughing Stand 12. 

12. Intermediate Train.
 

13. Finishing Train.
 

14. New Compressor Building.
 

15. Oxygen Plant.
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b) Return cooling water lines, shall have tempera

ture indicators, as follows:
 

Open Hearth Furnaces
 

1. Return line from each burner.
 

2. Return line from each furnace section.
 

Reheating Furnaces
 

1. Return lines from each furnace section.
 

As a consequence of the above measures, it is
 

to be expected that in case of equipment shut

down or stoppage due to exceed one'hour, one
 

or more cooling water pumps could be stopped,
 

thus saving electrical energy.
 

3.0 EQUIPMENT LIST/SIZE
 

All required new equipment are instruments (such as
 

temperature and flow measurement devices) and a set
 

of globe (or gate) valves to isolate (shutdown)
 

various subhcaders. An approximate listing follows:
 

30 temperature indicators (10-100°C), 16 pressure
 

gages (0-10 kg/cm2 ), 36 throttling valves (various
 

sizes) and 27 water.flow meters (various sizes).
 

4.0 PREDICTED ENERGY SAVINGS
 

As a basis for expected energy savings, the average 

number of hours that each section of the plant 

is operating, as reported by NAMETIN, was used.
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Old Pumping Station
 

Circuit One
 

Semiautomatic rolling mills No. 1 and No. 2 have a
 

common header, however, the larger part is used for
 

mill No. 1, since mill No. 2 is supplemented from
 

the new pumping station. As a conservative approach,
 

we assume that one 180 m3 /hr pump can shut down for
 

20 days. On a yearly basis this corresponds to
 

18,270,000 imperial gallons.
 

Circuit Two
 

Open hearth furnaces are operating approximately
 

7,500 hrs/year. This leaves 1,260 hours during,which
 

the furnaces are shut down (53 days. Assuming that
 

yearly maintenance is performed during 20 days, for
 

20 days each year water could be shut down to each
 

furnace. During this time, the 300 m3 /hr pump could
 

be kept operating, shutting down only the 180 m3/hr
 

pump. On a yearly basis this corresponds to 18,270,000
 

imperial gallons.
 

New Pumping Station
 

Circuit Three
 

The furnace has 400 hours (17 days) down time. The
 

quantity of 1,500 m3 /hr, is provided by three pumps.
 

If during those 17 days only one of the two 450 m3 /hr
 

pumps were shut, the plant would still have 1,050
 

m3 /hr available. On a yearly basis this corresponds
 

to 38,805,000 imperial gallons.
 

The total amount for the three circuits adds up to
 

75,346,000 imperial gallons yearly.
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To be on the conservative side, we will assume only
 

half this iquantity to be actually saved.
 

For a cost of LE0.0008/imp. gal.(on.a worldwide price.
 
!basis) the .yearly savings are LE 30,100.
 

15.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

Based upon the analysis shown above which predicts an
 

annual savings of LE 3D.,00andan estimated investment
 

of LE 60,800 for the required instrumentation, the
 

calculated payout is2..02 years.
 

6.0 CONCLUSIONS
 

If the instruments that are recommended above will be
 

installed, then the orderly shutdown of cooling water
 

capacity can be achieved, which will result in an
 

expected savings of LE 30,100 annually which will pay
 

for the cost of the instruments within 2.02 years.
 

7.0 RECOMMENDATIONS
 

We recommend that this ECO be implemented, since it
 

has clearly beneficial effects.
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MAZOUT FILTER Annual Savings LE : 2.600 
CLEANOUT/MAINTENhNCE Investment Cost'LE: 17,200 

Payout, YRS : 

ECO #NM-A-4
 

1.0 PURPOSE
 

The purpose of this ECO is to decrease the energy
 

loss which results from poor suction conditions on
 
the mazout pumps, resulting from high inlet pressure
 

drops. These high inlet pressure drops are caused
 
by grit and debris strained from the mazout,land
 
may be further aggravated by high viscosity at low,,
 

mazout temperatures.
 

2.0 PROCESS DESCRIPTION AND SKETCH
 

The mazout feed sybsystem from the storage tank to
 
the burner consists of a suction line, a wire cloth
 

filter(s), a pump(s) and a discharge line.
 

In any circumstance in which the pressure drop of
 
the pump suction in increased above the normal
 
design value (actually beyond the value which
 
exists at the best available clean conditions),
 

pump energy is unecessarily lost.
 

The proper way to correct this situation is to
 
install a suction differential pressure drop
 
instrument on each filter (system) to measure
 

the filter's condition. (i.e. increasing levels
 

of filter contamination,will show an increasingly
 
high pressure drop). Additionally, a local
 
temperature indicator is required, to insure that
 
the increased pressure drop does not come from
 

cold (cooler than desired) mazout, which will also
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reflect suction pressure losses. Temperature indica

tors will be installed under ECO #NM-A-14. Pleaw
 

refer to the sketch which follows for additional
 

details.
 

2.1 Work Regui.7ed
 

The implementation of this ECO will require the
 

addition of two pressure taps on the line, if
 

not already existing. After provision of the
 

physical openings, calibrated instruments are
 

to be installed,
 

Each instrument will be numbered in accordance
 

with a master list, and its calibration require

ment entered into the master log. Additionally,
 

the allowable conditions of pressure drop and
 

temperature must be indicated on an engraved plate
 

permanently fixed to the filter.
 

3.0 EQUIPMENT LIST/SIZE
 

Materials required to implement this ECO, consist
 

of a pressure differential gage on each filter. Steam
 

tracing and insulation are required on the piping to
 

the pressure gage.
 

1.0 PREDICTED ENERGY SAVINGS
 

Energy savings result from improved mazout pump
 

performance.
 

4.1 Filter on Pump Discharge
 

If the filter is on the discharge side of
 

the pump, the effect seen is simple pressure
 

drop, resulting in a higher pump discharge
 

Dgn9 n-f PrnY VJ~M7iA 



73
 

pressure to meet the end user conditions, and
 

thus a horsepower loss.
 

This loss is maximum immediately prior to
 

clearing of the filter(s) by plant personnel,
 

essentially on a routine basis on three month
 

intervals.
 

Assuming a typical grit loading the filter
 

pressure drop is assumed to increase from
 

typically 0.1 kg/cm2 when clean, to 1.0 kg/cm
 

when dirty. The average then is 0.55 kg/cm2
 

lost energy or in terms of pump HP, approxima

tely 1300 HP. (Based on pumping the total plant
 

throughput only once, i.e neglect pumpinq to
 

storage)
 

The energy savings are therefore 88 LE/yr. based
 

on the worldwide cost of electricity with an
 

operating year of 7500 hours.
 

4.2 Filter on Pump Suction
 

If the filter is on the pump suction, its drop
 

dedreases the amount of fluid which can actually
 

reach the pump suction, to meet the pump's
 

required net positive suction head (NPSH). In
 

this event, the flow quantity delivered is
 

decreased, and additional pumps may be required
 

to meet the design capacity of the first pump.
 

The energy savings in this circumstance is
 

difficult to predict without extensive data.
 

It can, howevei. be assumed to be about 1/3
 

of the pump horsepower. Assume that for 5
 

?umps (at 3 HP each) with suction filters
 

this amount to 5 horsepower (equivalent to
 

Page 3 of ECO #NM-A-4
 



74.
 

24000 kw/yr) or 2,600.LE/yr, based on the
 

worldwide cost of electricity and 7,500
 

hours of operation per year.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The investment cost for any filter regardless of'
 

size or pressure conditions is 1,720 LE.
 

Based on the above savings value, for suction
 

filters (assuming there are 10 filters) the payout, is
 

about 6.6 years, while for discharge filters there is
 
seems to be no reasonable payout at all.
 

6.0 CONCLUSIONS
 

Based on energy savings calculated, the payout for
 

this ECO is not favorable.
 

7.0 RECOMMENDATIONS
 

We cannot recommend implementation based on energy
 

savings, however this could nevertheless be a
 
worthwhile item for plant maintenance improvement.
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DE-ENERGIZE EXCESS Annual Savings LE: 37,000 

ELECTRICAL TRANSFORMER Investment'Cost LE: 0 

CAPACITY FOR STEEL PLANT Payout, Years: Immediate 

ECO NM-A-5
 

1.0 PURPOSE
 

The purpose of this ECO is to reduce electrical energy
 
by de-energizing oil immersed transformers in the steel
 

plant when their power is not required.
 

2.0 PROCESS DESCRIPTION
 

The steel plant consists of two plants, the old plant' ,
 

and the semi-automatic steel plant. There are a total'
 

of seven 1000 kva, (two 1000 kva not used), two 1400
 

kva and two 1600 kva (1 spare) transformers with 380
 

volt secondary in the old plant. In the automatic
 
steel plant there are a total of five 1600 kva, 380 volt
 

secondary (1 spare) and three 3150 kva, 6.6 kv secondarl
 

(1 spare) transformers.
 

The 380 volt transformers in the old plant average
 
load varies from 40 percent to 90 percent. The average
 

load for 6.6 kv and 380 volt transformers in the
 

automatic mill is 60 percent.
 

It is proposed by this ECO to show the energy savings
 

by changing the load on some transformers making spare
 

transformers and then turning these transformers off
 

to save energy.
 

3.0 EQUIPMENT LIST/SIZE
 

No new equipment is required forthis ECO,. 
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4.0 PREDICTED ENERGY.SAVINGS
 

The approximate load loss for transformers in the old
 

plant is as follows:
 

Size Load 
 Load
 
Location Quanity kva Percent Loss
 

Emergency

Station Sub. 2 1000 40 each 6 kw each
 
Compressor
 
Station Sub. 2 1600 50 each 8 kw each
 
Turbine Sub. 1 1000 80 12 kw
 
Mazout Sub. .1 1000 60 9.kw
 

Rolling Mill
 
,
No. 1 2 1400 90 15 kw

Rolling Mill 
No. 2 1 1000 70 10 kw 

Station No. 8 2 1000 off -

De-energize Transformers for Energy Saving
 

Energy
 
Location Quantity Saving
 

Emergency Sub. 1- 1000 kva 6 kw
 

Compressor Sub. 1- 1600 kva 8 kw
 

Total = 14 kw Energy Saving 
old plant 

If any of the above plants such as Rolling Mill No. 1
 

or Rolling No. 2 were not operating and the trans
formers were de-energized, then there would be
 
additional energy saving as indicated.
 

The approximate load loss for transformers in
 
the automatic mill is as follows:
 

Size Load Load
 
Location Quanity kva Percent Loss
 

Automatic
 
Rolling Sub. 3 3150 60 8 kw each
 

Automatic 
Rolling Sub. 5 1600 60 9 kw each
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De-energize Transformers for Energy Saving
 

Energy
 
Location Quanity Saving 

Automatic 
Rolling Sub. 1- 3150 kva 8 kw 

Automatic 
Rolling Sub. 2- 1600 kva 24 kw (see note) 

-Total = 32 kw energy saving 
Automatic Rolling 
Mill 

NOTE
 

By raising load to 90 percent on two of the 1600 kva
 

and having one spare, energy baved is as indicated.
 

Load changed would be by switching couplers on 380 volt
 

bus.
 

If any of the above transformer units in the automatic

rolling mill were shut down, when the rolling mill is
 

not operating then there would be additional savings
 

as indicated.
 

The total annual electrical saving for de-energizing
 

transformers is as follows, based on the worldwide
 

price of LE 0.092 per kwh.
 

Old Plant kw Energy Saving 14 kw
 

Automatic Rolling Mill Energy Saving 32 kw
 

Total Steel Plant Energy Saving 46 kw
 

Based on the plant operating 365 days per year and
 

24 hours per day, this ECO will save 8.760 hours X
 

46 kw = 402,960 kwh.
 

402,960 kwh times LE 0.092 = LE.37,000 predicted
 

annual energy saving.
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5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

No investment is required for this ECO. As indicated
 

in paragraph 4.0 above, the total predicted -innual
 

energy saving would be LE 37,000 and the payout would
 

then be immediate.
 

6.0 CONCLUSIONS
 

Based upon the analysis indicated above, if the unused
 

power transformers were de-energized the predicted
 

annual saving would be a minimum of LE 37,000.
 

7-n RECOMMENDATION
 

This ECO should be implemented without any delay.
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REPAIR AND/OR REPLACE Annual.Savings LE: 207,700
 

OUTSIDE BRICKS (INSULATION) Investment Cost LE: 134,500
 

ON FURNACES TO PREVENT Payout, Years: .0.65
 
EXCESSIVE HEAT LOSS
 

ECO #NM-A-6
 

1.0 PURPOSE
 

Conserve energy by tightening (sealing) furnace and
 

reducing heat loss by conduction through the walls.
 

2.0 PROCESS DESCRIPTION
 

Fuel consumption can be reduced by sealing openings
 

in the furnace sidewalls and roof, repairing "hot
 

spots" and providing additional insulation to reduce
 

heat loss through the walls by conduction.
 

2.1 Physical Work Required
 

A super duty castable refractory having adequate
 

strength, volume stability and good resistance to
 

thermal shock should be used for general maintenancIf
 

purposes to seal the furnace enclosure, closing
 

obvious holes and cracks. This can be applied
 

by casting or gunning.
 

After repairs to the refractories, the application
 

of a ceramic fiber veneer to the hot face of the
 

furnace walls will reduce heat loss. Ceramic
 

fibers reduce heat loss by conduction through the
 

walls because of their low thermal conductivity.
 

A ceramic fiber veneer will also reduce furnace
 

heat-up time, as much as 50 percent.
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3.0 EQUIPMENT LIST/SIZE
 

The principal material required for this ECO is
 

sufficient quantities of ceramic fiber veneer to
 

blanket each of the three reheat furnaces. This will
 

include side walls, front wall, back wall and roof.
 

The veneer is held in place with metal clips.
 

4.0 PREDICTED ENERGY SAVINGS
 

On the basis of 7,500 operating hours per year for
 

reheating furnace No. 1 and the automatic mill re

heating furnace, and 5,000 operating hours for re

heating furnace No. 2, we calculate an annual fuel
 

savings of about 860 tons.
 

This is a predicted savings of 207,706 LE/yr, using
 

a worldwide price of 241.8 LE/metric ton.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The estimated investment cost for this ECO is
 

LE 134,500 which, based on a predicted annual savings
 

of LE 207,700, will provide a payout of 8 months.
 

6.0 CONCLUSIONS
 

Based on the process description and summarization
 

stated above, the predictable annual savings obtain

able by insulating each of the reheat furnaces is
 

207,700 LE/year, even without accounting for savings
 

in heat-up time.
 

7.0 RECOMMENDATION
 

This ECO should be implemented. 
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AIR INLET CLEANOUT 	 'Annual Savings LE: 0
 

ON OPEN HEARTH FURNACE 	 Investment Cost LE: .0.
 

Pavout. VYars. Not Appiicable
 

ECO #NM-A-7
 

1.0 PURPOSE
 

The purpose of this ECO is to reduce the pressure drop
 

on the air inlet resulting from bricks and other
 

material accumulated in the open hearth furnace air
 

inlet, thus permitting better control of air flow.
 

2.0 PROCESS DESCRIPTION
 

Air enters the ducting for the 	open hearth furnace
 

through a rectangular opening adjacent to the checker
 

block stored heat exchanger. At the opening, excess
 

material impairs the flow of air to which ever air
 

passage (i.e. left or right heat exchanger):, thus
 

placing additional load on the 	air feed system.
 

Cleanout of the inlet, and related passages back to
 

the walls will permit improved air flow, with greater
 

flow control.
 

3.0 EQUIPMENT LIST/SIZE
 

No equipment or material are required ito-implement
 

this ECO.
 

4.0 PREDICTED FNERGY SAVINGS
 

There are no savings which can be attributed directly 

to this ECO. 
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5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

There is no investment cost, only regular maintenance
 

should be carried out. When ECO #"4-A-13b will be
 
implemented, then this ECO becomes part of it.
 

6.0 CONCLUSIONS
 

There is no energy incentive for this ECO,6except
 
that itwill help implementation of ECO #NM-A-13b.
 

7.0 RECOMMENDATIONS 

We recommend implementation as part of good plant
 

maintenance.
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IMPROVE COMBUSTION IN Annual Savings LE: 158,000 

REHEATING FURNACE #1 Investment Cost LE: 45,800 

(Semiautomatic.Rolling Payout, Years: ..0.29 
Mill) 

ECO #NM-A-8
 

1.0 PURPOSE
 

The purpose of this ECO is to improve combustion in
 

the teheating furnace #1 located in the semiautomatic
 

rolling mill by installing new burners and decreasing
 

the oxygen content in the flue gas from 12 volume % to
 

7 volume %.
 

During the energy audit this furnace was not in
 

operation. Therefore specific measurements of temper#

ture and oxygen content in flue gases could not be
 

obtained. The approach being taken then was to assume
 

that data measurements taken for reheating furnace #2
 

are also applicable to the reheating furnace #1.
 

2.0 PROCESS DESCRIPTION
 

At present, combustion air is being delivered by two
 

forced draft fans and is not preheated. There are no
 

inlet dampers and the air quantity is not controlled.
 

The original design provided also for atomizing air,
 

which at present, is not operational. In addition,
 

the flue gas ducting is in a state of disrepair. The
 

latter one and its repair is addressed by ECO #NM-A-2.
 

The intent of this ECO is to install new burners,
 

repair (or replace) the atomizing, air blowers, and
 

install a damper at the suction of the forced draft
 

air fans, as well as required instrumentation.
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3.0 EQUIPMENT LIST/SIZE
 

3.1 Equipment
 

a) 6 new burners with the required fuel and 

atomizing air piping.
 

b) 	 2 atomizing blowers (under the assumption 

that the existing ones are not operational). 

c) 	1 damper with positioner mechanism.
 

3.2 Instruments
 

a) Air flow meter 3Q - 300 Ni i 

b) Fuel flow meter 0-1.5 ml/hr 

c) Flue gas oxygen analyzer 0-20% 

d) Stack temperature indicator 150 -.,5500C 

4.0 PREDICTED ENERGY SAVINGS 

Presently the furnace operates with an excess air
 

which surpasses 100 percent and the combustion
 

efficiency does not exceed 65 percent., With control
 

of the combustion air quantity and new burners,
 

the efficiency is estimated to be approximately 75
 

percent.
 

The difference between the two, or ten percent, when
 

converted into yearly fuel oil savings, based on the
 

furnace operating about 7,500 hours/year, amounts to
 

LE 158,000 at worldwide prices.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The investment required for this ECO (which in order
 

to be conservative includes the cost of 2 new i.lowers
 

for atomizing air) amounts to LE 45,800. This :e

sults in a payout of 3.5 months. 
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6.0 CONCLUSIONS 

The good payout makes this ECO attractive.:
 

7.e0 RECOMMENDATION 

We recommend speedy implementation of this ECO for
 

.its payout and also because the new burners, damper
 

and installed instrumentation will facilitate further
 

energy recovery through implementation of ECO #NM-B-3.
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IMPROVE COMBUSTION IN Annual Savings LE: 44,700 

REHEATING FURNACE #2 Investment Cost LE: 36,780 

(Semiautomatic Rolling Payout, Years: '0.82 
Mill) 

ECO 	 #NM-,.-9 

1.0 PURPOSE
 

The purpose of this ECO is to improve combustion in
 

reheating furnace #2 located in the semiautomatic
 

rolling mill by installing new burners and decreasing
 

the oxygen content in the flue gas, from a measured
 
value of 12 volume % to 7 volume %. 

2.0 PROCESS DESCRIPTION
 

At present combustion air is being delivered by a
 

forced draft fan. This air is not preheated. There
 

is no inlet damper, and the inlet air quantity is
 

not controlled. There is no fuel atomization air
 

provided. The flue gas is diverted from its original
 

stack, bypassing the old stack and induced draft fan.
 

That part of the combustion equipment is addressed in
 

ECO #NM-A-2. The intent of this ECO is to install
 

new burners and atomizing air blowers, provide
 

damper at the suction to the forced draft fans, as
 

well as all the required instrumentation.
 

3.0 EQUIPMENT LIST/SIZE 

3.1 Equipment
 

a), 	4 new burners with the required fuel and
 

atomizing air piping.
 

b) 	 2 atomizing air blowen&,one operating, c ie spare. 

c) 	 1 damper with positioner mechanism. 
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3.2 Instruments
 

a) Air flow meter 

b) Fuel f low meter 

c) Flue gas oxy~jen analyzer 

d) Stack temperature indicator 

4.0 PREDICTED ENERGY SAVINGS
 

30-300 Nm'/mn 

0-1.5 'm3 /hr 

0-20%
 

150-5500C
 

Presently the furnace operates with an excess air
 

which surpasses 100 percent, and the combustion
 

efficiency is around 65 percent. With new burners and
 

control of the combustion air quantit ,, the efficiency
 

will be around 75 percent. The difference between the
 

two, or ten percent, when converted into yearly fuel
 

oil savings, based on the furnace operating about 

5,OO hours per year, amounts to LE 44,700 at world
wide prices. 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION 

The investment required for this ECO amounts to LE 

36,700. This results in a payout of about 0.82 years.
 

6.0 CONCLUSIONS 

The satisfactory payout makes this ECO attractive.
 

7.0 RECOMMENDATION 

We recommend implementation of this ECO for its good 

payout and also because the new burners, damper and
 

installed instrumentation will facilitate further
 

energy recovery through implementation of ECO #NM-B-4
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INSTALL NEW INSTRUMENTS Annual Savings LEt 56,100 

IN MAZOUT AND COMBUSTION Investment Cost LE: 29,900 

AIR LINES, REPAIR OR MODIFY Payout, Years: 0,53 

INOPERATIVE INSTRUMENTS 

ECO #NM-A-10 and 11 

1.0 PURPOSE
 

The purpose of this ECO is to provide new instruments
 

or repair existing ones to assure a more energy
 

efficient operation of this plant. Most of the in

struments related to mazout and combustion air were
 

provided under ECO's A-8, A-9, A-13a, b, and c.
 

2.0 PROCESS DESCRIPTION
 

Instruments which are part of other ECO's will not be'
 

listed. In order to be able to identify the needs of
 

each plant section, the instrumen,s will. be grouped
 

by location rather than by type or service. This ECO in

cludes only instruments which are related to efficient
 

energy utilization.
 

3.0 EQUIPMENT LIST/SIZE
 

Below is a listing of required instruments, new or in
 

need of repair, which have been identified during our
 

survey:
 

a) Steel Making Shop
 

Repair fuel temperature indicator in control room.
 

Repair fuel pressure indicator in control room.
 

Repair fuel flow indicator in control roon
 

Provide two temperature indicators in the ",reheated
 

atomizing air lines to each furnace.
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Provide three pressure gages for mazout pumps foi
 

the:-two furnaces..
 

b). Semiautomatic Rolling Mill 

Provide four pressure gages for mazout pumps,
 

two for each furnance.
 

c) Old Compressor Station (Steel Making Shop)
 

Provide four pressure gages at the discharge of
 

each compressor, installed upstream of block
 

valve.
 

Provide flow meter in compressed air line to
 

open hearth furnaces.
 

d) New Compressor Station
 

Check and repair six pressure gages (at outlet
 

of each stage, for all three compressors),
 

Repair six temperature indicators on cooling
 

water outlet for each interstage cooler and after
 

cooler.
 

Repair two leaking cooling water valves.
 

e) Old Cooling Water Station 

Provide seven pressure gages at discharge of each 

pump, upstream of block valves. 

f) Steam Boiler
 

Provide flow indicator on outlet of boiler (6"
 

header). and portable instrumentation for efficiency
 

measurement which can be used for all combustion
 

devices.
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g) Mazout Distribution Station
 

Repair two mazout flow meters.
 
Provide three pressure gages at discharge of each
 

pump, upstream of block valves.
 

Provide two mazout flow meters (totalizer).
 

(These flow meters will monitor effective mazout
 

consumption throughout the whole plant.)
 

h) Oxygen Plant
 

Provide one meter to record electrical consumption.
 

i) Automatic Rolling Mill
 

Repair instruments in control room. as follows:
 

Atomizing,air flow indicator-,
 

Hot flue gases temperature indicator,
 

Atomizing air and combustion air pressure indicators.
 

Provide two mazout pressure gages at pump(s)
 

discharge.
 

j) Automatic Mill Compressor Station 

Provide une totalizing meter for compressed air.
 

Repair two pressure gages (outlet from second
 

stage) for both compressors.
 

Repair two cooling water temperature indicators
 

(outlet from interstage coolers.).
 

Provide three flow meters for compressed air
 

individual users.
 

k) Automatic Mill Cooling Water Station
 

Repair flow totalizing meter at common discharge
 

header (24") (control room).
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Repair pressure indicators on discharge of three
 

pumps. 

Revamp pressure indicator in common discharge 

he _ier. 

Install low pressure alarm in control room.
 

4.0 PREDICTED ENERGY SAVINGS
 

Since this ECO covers the plant in its entirety, there
 

is no specific energy saving that cal be pinpointed.
 

It is, however, a conservative assumption to infer
 

that proper instrumentation can reduce the yearly
 

energy consumptions by at least one half of one per

cent. This would amount to LE 56,100 based on world

wide prices and the 1983/1.984 energy consumption.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The estimated investment for this ECO amounts to LE 29,900,
 

which results in a payout of less than 6-montbs.
 

6.0 CONCLUSIONS
 

This ECO has a satisfactory payout.
 

7.0 RECOM14ENDATION
 

' This ECO should be implemented for both its payout. 

and also because it will help in the efficient running
 

of the plant.
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OXYGEN PLANT INSULATION 	 Annual Savings LE:-

Investment Cost LE: . 

Payout, Years: Immediate 

ECO #NM-A-12
 

1.0 PURPOSE
 

The purpose of this ECO is to insulate the expansion
 

chamber in the Oxygen Plant, to prevent ice formation.
 

2.0 PROCESS 	DESCRIPTION
 

The expansion 	chamber in the air liquefaction unit 

operates at very low temperature. If left uninsu

lated the humidity present.in the ambient air will 
lead to ice formation, which is a form of energy loss. 

The intent of 	this ECO is to provide insulation in
 

order to prevent the ice formation. The plant,
 

prudently decided to implement 	this ECO immediately,
 

thus no temperature measurements could be taken and
 

no energy savings could be calculated.
 

3.0 EQUIPMENT LIST/SIZE
 

Since this ECO has been implemented, there are no
 

equipment or materials required.
 

4.0 PREDICTED ENERGY SAVINGS
 

Because of the prompt implementation of this ECO,
 

no energy is currently being lost, thus no savings
 

are calculated.
 

5.0 INVESTMENT AND ASSOCIATED 	ECONOMIC EVALUATION
 

No investment 	is required.
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6.0 	CONCLUSIONS 

The ECO has already been implementnd-, 

7.0 	 RECOMMENDATION
 

No further action is required, since this ECO has
 

already been implemented. 
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IMPROVED BOILER Annual Savings LE: 180t000 

COMBUSTION EFFICIENCY Investment Cost LE: 16,200 

Payout, Years: 0.09 

'(33 days) 
ECO #N14-A-13a 

1.0 PURPOSE
 

The purpose of this ECO is to improve combustion in
 

the boiler, by decreasing the oxygen content ifi the
 

flue gas from a measured value of 9 volume % to 3
 

volume % and replace the burner tips, as well as
 

provide steam atomization.
 

2,0 PROCESS DESCRIPTION -


At present combustion air is delivered by a
 

draft fan that has been designed to supply several
 

boilers. The air to the boiler is supplied by a
 

pipe from a larger duct. The flow of air is not
 

controlled, the remaining blower output is vented.
 

There are no controls on either boiler feedwater or
 

fuel oil feed streams.
 

The intent of this ECO is to provide new burner tips,
 
a fuel atomization system (with steam) as well as the
 

required instrunents to monitor boiler operation. It
 

is the intent of this Energy Audit Report, under
 

Capital Investment ECO's, to completely eliminate the
 

full-time use of the steam boiler and use it only as
 
a spare for emergency situations.
 

Waste heat boilers installed in the exhaust flues of
 
the open hearth furnaces, shall deliver all of,the steam
 

required by the plant.
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3.0 	 EQUIPMENT LIST/SIZE 

3.1' EqUipment 

a) 	2 new buraler tips with the required fuel and 

steam,' atomizing piping. 

3.2 	 Instruments
 

a). Air butterfly valve 


b) Fuel flow meter 


c) Flue gas oxygen analyzer 


d) Stack temperature indicator 


4.0 	 PREDICTED ENERGY SAV.NGS
 

3"'
 

.0-15,mi/hr
 

0-20%
 

150-5500C
 

Presently the boiler operates with an excess air which
 

surpasses 70 percent and the combustion efficiency
 

(based on actual measurements which detected a pre

sence of CO) has been calculated to be only 60 per

cent.
 

By adopting the measures listed above, the expected
 

boiler efficiency will be approximately 77 percent.
 

This 	improvement of 17 percent, when converted into
 

yearly fuel oil. savings, based on the boiler operating
 

8760 	hours/year, amounts to LE 180,000 at worldwide prices.
I' 

5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION 

The investment required for this ECO, amounts to LE
 

16,200. Thi& results in a payout of 33 days.
 

6.0 	 CONCLUSIONS
 

The 	rapid payout.makes.this ECO very attractive.
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7.0 RECOMMENDATIONS
 

We recommend implementation of this ECO for its
 

quick payout.
 

'
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IMPROVE COMBUSTION IN Annual Savings LE: 433,200 

OPEN HEARTH FURNACES Investment Cost LE: 31,000 

"iyout, Years: .0.07 
(26 .days) 

ECO #NM-A-13b
 

1.0 PURPOSE
 

The purpose of this ECO is to improve the combustion
 

in Open Hearth Furnaces #1 and 2 by decreasing the
 

oxygen content in the flue gas from a measured value
 

of 12-15 volume % to 6 volume %.
 

2.0 PROCESS DESCRIPTION
 

At present combustion air is drawn into the "checkers"
 

(heat recuperators) through a wide opew intake channel.
 

There is no control on the air quantity (secondary
 

combustion air). The intent of this ECO is to repair
 

the existing dampers at the air inlet and with proper
 

instrumentation, set the air quantity that will yield
 

the required flue gas oxygen concentration of approxi

mately 6 volume percent and improve the combustion
 

efficiency ofc:the furnaces accordingly. (See also 

ECO #NM-A-2.)
 

3.0 EQUIPMENT LIST/SIZE
 

The inlet damper has to be repaired ard. thp fofllf na 

instrumentation installed: 

Range 

1) Air flow meter 150-450 Nm3 min 

2) Fuel flow meter 0-3 m3/hr 

3) Flue gas oxygen analyzer 0-20% 

4) Stack temperature indicator 150-5500C 

The above are required for each of the two furnaces.
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4.0 PREDICTED ENERGY SAVINGS
 

Presently the furnaces operate with an excess air
 
which surpasses 100 percent, and the combustion
 
efficiency does not exceed 62 percent. With control
 

of the combustion air quantity, the efficiency will
 
be around 76 percent. The difference between the two,
 

or fourteen percent when converted into yearly fuel 
oil savings, based on both furnaces operating about 
7,500 hours (year), amounts to LE 433,200 at worldwide
 
prices.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The investment required for this ECO amounts to'-LE
 

31,000. This results in a payout of about 26 davs
 

6.0 CONCLUSION1S
 

The rapid payout makes this ECO very attractive.
 

7.0 RECOMMENDATIONS
 

We recommend speedy implementation of this ECO for
 
it's attractive payout and also because the repairs
 

and the installed instrumentation will facilitate
 
further energy recovery through implementation of
 

ECO #NM-B-5..
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IMPROVE COMBUSTION Annual Savings LE: ,101,600 

EFFICIENCY IN AUTOMATIC Investment Cost LE: 77,500 

ROLLING MILL REHEATING Payout, Years: "0.76 

FURNACE 

ECO #NM-A-13c
 

1.0 PURPOSE
 

The purpose of this ECO is to improve combustion in
 

the Reheating Furnace located in the Automatic
 

Rolling Mill, by repairing and calibrating existing
 

instruments, adding one new instrument and through 

better operation to reduce the oxygen content in 

the flue gases from 11 vcltme % to 5 volume %. 

2.0 PROCESS DESCRIPTION
 

At present secondary combustion air is being supplied 

by two (instead of one) forced draft fans. The air 

is preheated through six metallic tubular recuperators, 

before entering the different furnace zones. It is 

expected that after the fan(s) are repaired, and tthe 

recuperator leaks are eliminated, the air required 

will be supplied by one blower only. (See also 

ECO #NM-B-25.)
 

The intent of this ECO is to improve combustion 

efficiency. If it proves possible to operate the 

furnace with only one fan, the oxygen content is 

expected to be within the acceptable range (around 

5 percent). If both fans are required (for flame 

length, etc.), then an air damper'shall be installed 

at the outlet of the forced draft fan to regulate 

the oxygen content in the flue gas, which will re

quire installation of an oxygen analyzer in th', 

stack. 

Page 1 of ECO #INM--A-13c
 



101.
 

3.0 EQUIPMENT LIST/SIZE
 

4) Damper in forced draft fan exhaust duct. 

b) Stack oxygen analyzer (0-20%) 

c) Repair and calibration of instruments.
 

d) Two (2) new forced draft fans and motorF
 

(See 5.0 for discussion)
 

'4.0 PREDICTED ENERGY SAVINGS
 

Presently the furnace operates with an excess air
 

that exceeds 100 percent, and the combustion effi

ciency calculated is around 76 percent. Taking into
 

account the air inleaks (through the recuperator)
 

into the exhaust gases, we ,ecalculate the efficienc
 

to be in effect 78 percent. The control of secondar,
 

combustion air, without any additional heat recovery,
 

will result in an efficiency of 81.2 percent.
 

The difference between the two, or 3.2 percent, when
 

converted into yearly fuel oil savings, based on the
 

furnace operating about 7,500 hours per year, amounts
 

to LE 101,600 at worldwide fuel costs.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The investment required for this ECO, which. includes
 

calibration and repair of existing instruments as well
 

as two new forced draft fans (one operating and one
 

spare) is LE 77,500 and the payout becomes 0.76 years.
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6.0 CONCLUSIONS
 

Even with the investment including two new forced
 

draft fans, the payout is still only 9 months.
 

7.0, RECOMMENDATIONS
 

The payout of this ECO is good, and we reco'mmend

implementation.
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INSTALL TEMPERATURE INDICATORS 
: 23;900Annual Savings LE 

ON MAZOUT LINES Investment Cost LE: 6,900 

..Payout, YRS : 0.29 

(3.5 months)
 

ECO #NM-A-14
 

1.0 PURPOSE
 

The purpose of this ECO is to reduce the amount of steam
 

used to heat and maintain the mazout temperature. In
 

order to achieve this, temperature indicators shall be
 

installed at the inlet to each of the five furnaces and
 

the boiler, as well as at the pumps in the distribution
 

station and the dock.
 

2.0 PROCESS DESCRIPTION
 

The mazout system is depicted in the attached sketch.
 

Briefly, mazout is brought to the plant dock by barges.
 

A set of two 40 t/hr pumps (one operating and one spare)
 

are used to transfer the mazout to three 600 ton tanks.
 

From these tanks (which are maintained warm by steam
 

coils at the bottom), the oil is pumped to its various
 

destinations in the plant by two 20t/hr (two operating,
 

one spare) pumps. Basically there are two major desti-


One 4" line feeds the Steel
nations for the mazout. 


Making Shop (open hearth furnaces) via two day tanks.
 

The second 4"line branches off to the two 
semiautomatic
 

rolling mills (to respective day tanks) to the boiler
 

day tank, and continues to the automatic rolling mill
 

intermediate storage tank.
 

It should also be mentioned that at the distribution
 

station there are two underground tanks holding
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20 tons each, which are filleA by tank trucks (when
 

'the main tanks are empty).
 

All mazout lines have a "companion" steam line, and
 
are insulated together in a metal shieldin,
 

3.0 EQUIPMENT LIST/SIZE
 

As described in 1.0 and 2.0 above, each mazout line
 

has a companion steam line, ' In order to reduce the
 

steam consumption (and thus save overall energy)
 

temperature indicators for the mazout shall be
 

installed at each user, as follows:
 

a) Reheat Furnace #1
 

b) Reheat Furnace #2
 

c) Autom. Mill Furnace
 

d) Boiler
 

e) Steel Making Shop (twol
 

f) Pumping Station (Dock)
 

g) Pumping Station (Distribution)
 

The exact locations are to be determined by plant
 

maintenance, and are also a function of the mazout
 

preheat system (where existing).
 

The instruments shall measure the temperature close
 

to the pumps, since steam heating is meant to keep
 

the oil properly flowing at a temperature which for
 

safety typically should be about 48*C, but never
 

less than 38'C.
 

The instruments shall be simple dial thermometers,
 

placed permanently inside the mazout pipe (in thermo

wells). In addition, 7 (seven) steam throttling
 

valves will be installed (one for each line where
 

temperature is measured).
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4.0 	 PREDICTED ENERGY SAVINGS
 

The steam production in the plant is about 4-5,O00Kg/hr
 

Since all its use is to heat mazout in both pipes and
 

tanks, an accurate temperature reading of the mazout
 

temperature, would reduce the.quantity of steam (if
 

proper 	valving is installed) sent to various'users.
 

Assuming that during the 6 hot months of the year,
 

the steam quantity can be reduced by ten percent, this
 

would result in a yearly saving of 1,944 tons of steam,'
 

At the worldwide price of LE 12.308/ton, the total
 

savings are LE 23,900/year.
 

5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The estimated installed price.for the required instruments
 

is LE 6,900.
 

The payout is thus 3.5 months or 0.29 years.
 

6.0 	 CONCTLUSIONS
 

The payout for this ECO, is very attractive, the-assump

ions made are reasonable and on the conservative side ., 

7.0 	 RECOMMENDATIONS
 

Because of the rapid payout of this ECO, we recommend 

that it be implemented. 
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FORM COMMITTEE TO PLAN Annual Savings LE: Extensive 

AND IMPLEMENT ECO's Investment Cost LE: 0 

Payout, Years: Immediate 

ECO #NM-A-15
 

1.0 PURPOSE
 

The purpose of this ECO is to insure that the con

clusions and recommendations contained within the
 

Audit Report are implemented in a timely manner through
 

the formation of a committee who will be given the
 

responsibility to establish short range and long .range
 

plans to implement both the no cost/low cost and the
 

investment ECO's.
 

2.0 PROCESS DESCRIPTION
 

Plant management must show its commitment to ener.,
 

conservation by appointing a committee consisting of
 

representatives from each department of the plant.
 

The chairman of the committe2 is the energy coordinator
 

for the plant, who should report directly to plant
 

management.
 

The committee must meet at least once a month (more
 

frequently when it is first getting started) to
 

establish a concrete plan for energy conservation
 

implementation. Its first priority is to begin
 

implementation of no cost/low cost ECO's and to
 

develop a plan and a budget for the implementation
 

of investment ECO's.
 

The recommendations and priorities established in the
 

audit report must be carefully studied by the committee
 

to help formulate the most reasonable and effective
 

plan possible for implementation.
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Once implementation is begun the committee must con

tinue to closely monitor the results and compare the
 

savings actually achieved to those originally predicted.
 

In this way the effectiveness of the program and the
 

achievement of previously established goals for re

duction in energy consumption can be firmly substan

tiated.
 

An example of the systems and methods used to imple
ment this ECO is included in the Appendix.
 

3.0 	 EQUIPMENT LIST/SIZE
 

No new equipment and no new personnel are'needed to
 

form the committee.
 

4.0 	 PREDICTED ENERGY SAVINGS
 

This will be a function of.the committee's effective

ness in seeing to it that the ECO's recommendad in the
 

Audit Report are implemented in a timely manner.
 

5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

None, not applicable to this ECO.
 

6.0 	CONCLUSIONS
 

Formation of the committee and appointment of the
 

energy conservation coordinator are truly a crucial
 

initial step in the establishment of an effective
 

program of energy conservation.
 

7.0 	 RECOMMENDATION
 

Formation of the committee and appointment of the
 

energy conservation coordinator should proceed without
 

delay as the first completely implemented no cost/low
 

cost ECO.
 

Page 2 of ECO I/M-A-15
 



109.
 

PUBLICITY TO MAKE Annual Savings LE: -Extensive 
EMPLOYEES AWARE OF Investment Cost LE. 0 

IMPORTANCE OF ENERGY Payout, Years: Immediate 

CONSERVATION 

ECO #NM-A-16
 

1.0 PURPOSE
 

The purpose of this ECO is to make all employees of
 
the company aware of the importance of energy conser

vation, through the use of publicity, memos, news

letters, etc. Doing this will help insure that each
 
employee will contribute toward making the overall
 

energy conservation program a success.
 

2.0 PROCESS DESCRIPTION
 

In any effective energy conservation program, ideas
 
must flow in two directions, from management to the
 

employees and from the employees up to management.
 
Management must take the first step by showing its
 

commitment to energy conservation through publicity
 

such as posters, memos, newsletterr, suggestion boxes,
 
and contests/awards for the best energy conservation
 

ideas submitted by employees. Once all employees see
 
that energy conservation is being treated as a serious
 

and important matter by their company, they in turn
 

will act in the same way.
 

Responsibility for seeing that employees are made
 

aware of the importance of energy conservation must
 

be shared by both plant management and by the com
mittee responsible fcr energy conservation implemen

tation.
 

An example of the systems and methods used to implement
 

this ECO is included in the Appendix'.
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3.0 	EQUIPMENT LIST/SIZE
 

No new equipment-and no new personnel are needed to
 

"implement this ECO.
 

4.0 	 PREDICTED ENERGY SAVINGS
 

Not applicable to thisECO.
 

5.0 	INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

A modest annual budget of approximately LE 1,000
 

should be established to pay for the publicity material
 

(posters, newsletters, etc.) needed to implement this
 

ECO.
 

6.0 	CONCLUSIONS
 

Although it may not be possible to precisely measure
 

the effectiveness of an employee awareness program, it
 

is nevertheless a most necessary step in establishing
 

the proper mental attitude needed to initiate an
 

effective and comprehensive energy conservation program.
 

7.0 	 RECOMMENDATION
 

Immediately following the formation of the energy con

servation committee, a program of employee awareness
 

should -be initiated as the second implemented no cost/
 

low cost ECO.
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BLOWER REPAIR ON Annual Savings LE:: 33,000 

AUTOMATIC MILL FURNACE Investment Cost LE: 48,400 

Payout, Years: 1.47 

ECO #NM-A-17
 

1.0 PURPOSE
 

The purpose of this ECO is to repair and/or modify
 

the blowers which provide atomizing air to the burners
 

on the reheat furnace for the automatic rolling mill.
 

Operating requirements appear to exceed the current
 

capabilities of the equipment (2 motor driven blowers,
 

each rated at 52 HP), thus requiring the plant to
 

obtain additional air by "letting down" a portion of
 

the high pressure air from the mill system to 1.0
 

atmosphere.
 

2.0 PROCESS DESCRIPTION
 

The original design provided an energy efficient
 

system, consisting of mechanical roots type blowers,
 

to provide atomizing air for the burners on the auto

matic rolling mill reheat furnace. These blowers
 

could not meet their load conditions, apparently due
 

to being undersized, and kept failing due to over

heating.
 

Due to a shortage of spares, and in order to maintain
 

schedule, plant personnel piped compressed air, from
 

the nomirial 10 Bar automatic mill system to the blower
 

discharge, and used a considerable pressure drop to
 

achieve the required operating pressure.
 

This method of operation, while quite effective, and
 

an excellent expedient to keep the plant onstream,
 

ties up a significant portion of the automatic mill's
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compressor capability,.and causes a net loss in horse

power, which is represented by the difference between
 

the cost to pump airto the required pressure of 1.0
 

Bar, and the cost to pump the same weight flow to 10
 

Bar (subsequently "let down" to 1.0 Bar).
 

A possible explanation for excessive overheating could
 

be that under certain wind conditions, furnace heat.
 

contributed to the high inlet air temperature 
at the
 

suction. To eliminate this possibility, a suction
 

inlet duct extension, to draw air from a cooler loca

tion, approximately 50 feet away, must be installed.
 

3.0 EQUIPMENT LIST/SIZE
 

New blowers are required for the primary service and
 
for 100% spare position. Since failure appears to
 

occur primarily in the summer, according to plant
 

personnel, particular attention must be paid to the.
 

new specification of inlet air temperature and ambient
 

operating conditions. In addition an inlet duct ex

tension shall be provided.
 

4.0, PREDICTED ENERGY SAVINGS
 

The predicted energy savings, based on a straight
 

engineering calculation of the horsepower lost by
 

letting down a flow, equal to the output of 1 (one)
 

blower (1000 cubic meters/hour), from 10 Bar (the
 

shear compressor rating) to 1 Bar (the injection
 

air blowers rating), results in the loss of 47 KW
 

or 352,500 KWH annually, if run for 7500 hours. This
 

cozx.esponds to an annual cost of LE 194,000 on world

wide pricing.
 

This savings (or loss) is not realized under cv rent
 

conditions, however, since the load on the comiressor
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puts its discharge pressure at 7 Bar, and the'actual
 

demand appears to be less than 1000cubic meters/hour,
 

since that quantity of compressed air is not available
 

at the compressor house. If, then, the letdown
 

differential is reduced to the actual rate of 6 Bar
 

(i.e. the compressor system never operates at rated
 

conditions) and the flow is taken conservatively at
 

25% of the blower's rating (i.e. 250 cubic meters per
 

hour), the savings reduce to 33,000 LE/yr, based on
 

the worldwide cost of electricity.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The investment cost for the replacement of the blower, 

with its 100% spare, and including the cost of revised 

inlet ducting, (if used) is LE 48,400, providing a 

payout of 1.47 years. 

6.0 CONCLUSIONS
 

The payout of 1.47 years is considered acceptable since
 

it also frees the compressed air system from a load not
 

included in its desian.
 

7.0 RECOMMENDATIONS
 

We recommend implementation of 'this ECO. 
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..................... Annual Savings LE: Not applicable 

Investment Cost LE: Not applicable 

ECO #NM-A-18 Payout, Years : Not applicable 

1.0 PURPOSE
 

The purpose of this ECO is to improve the combustion
 

efficiency of the flume heating lance, as,used on the
 

tap hole flume of the two open hearth furnaces.
 

2.0 PROCESS DESCRIPTION
 

The existing flume heating lance consists of an
 

orificed nozzle fed with pressurized sular, and
 

partial secondary air provided by a compressed
 

air supply, with additional air induction through
 

entrainment by the liquid stream.
 

A more efficient burner is to be provided, fed
 

from the same pressurized sources.
 

3.0 EQUIPMENT LIST/SIZE
 

A piping item, the lance, will be used to replace
 

the existing lance.
 

4.0 PREDICTED ENERGY SAVINGS
 

The exact flow rate of the lance is not readily
 

available, nor is any direct measure of efficiency
 

possible on the open flame.
 

The lance is used intermittently, prior to tapping
 

the furnace, and its flow rate is small in terms
 

of total consumption per year.
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With 	these considerations the savings are judged
 

as too small to justify the expenditure of any
 

investment monies at this time.
 

5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC ANALYSIS
 

The replacement of the lance is judged uneconc
 

,--this time.
 

6.0 	 CONCLUSIONS
 

This ECO is judged uneconomical for implementation.
 

7.0 	 RECOMMENDATIONS
 

'The recommendation is made that the lance be omitted
 

from the list of ECO's to be implemented.
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EFFICIENCY IMPROVEMENT Annual Savings LE: 309,400 

TO THE OPEN HEARTH FURNACE Investment Cost LE: Not Applicable 

Payout. Years: None 

ECO #NM-A-19
 

1.0 PURPOSE
 

The purpose of this ECO is to improve the: efficiency
 

of the 	Open Hearth Furnace by control of excess air
 

and/or 	oxygen enrichment of the combustion air.
 

2.0 PROCESS DESCRIPTION
 

The Open Hearth Furnace, operating as a batch process
 

on a four-hour cycle, begins with steel (scrap or pig
 

iron) at ambient temperature, and continues to heat
 

the charge until it achieves its tapping temperature
 

of 1600*C. At the start of the cycle, flame tempera

ture exceeds the fresh charge by a significant amount,
 

thereby providing good heat transfer and a relatively
 

low gas exhaust temperature out of the furnace.
 

As burn time proceeds, however, the metal temperature
 

rises toward the tapping temperature, and the differ

ential between the burner flame temperature and the
 

metal temperature decreases considerably, thus trans

ferring less heat to the metal and discharqinq a much
 

higher temperature exhaust gas.
 

2.1 	Actions to Increase Flame Temperature
 

(Decrease Melt Time)
 

In practice, three methods exist to raise the
 

flame temperature, to cause the metal to heat
 

faster 	at the end of the heat. These meth~'ds
 

are: 
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0 Preheat the incoming air (already accom

plished in large part bv the checker block
 

stored heat exchanger).
 

Eliminate the nitrogen from the combustion
 

air (about 80% by weight) since theheating
 

of the nitrogen is non-productive in the
 

overall heat balance.
 

-
Decreasing excess air to the optimum value.


In examining each of these options, the follow

ing comments are applicable:
 

2.1.1 Air Preheat
 

Air preheat is already accomplished in a conven

tional and relatively convenient wayby the cycli
 

use of exhaust gas to heat refractory in a
 

stored heat exchanger, and the reverse
 

side of the cycle removing heat to pre

heat combustion air. Some additional
 

recovery improvement may be experienced
 

by the use of a programmed cycle, with
 

trigger conditions to vary with heat
 

temperature (refer to ECO #NM-B-1). 

2.1.2 Oxygen Enrichment 

The removal of nitrogen from the com

bustion air, or more accurately, the in

crease in oxygen content by addition of
 

pure oxygen,permits rapid increases in 

flame temperature easily exceeding 2,750*9 

for nominally 100% oxygen, even without
 

the benefit of preheat of the oxidizer.
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2.1.3 Optimum Excess Air 

The open hearth furnace exhaust gases, at
 
the stack, contain excess oxygen. .Reducii 

this value to 2-6% would improve flame
 

temperature, and thus increase the system
 

efficiency.
 

2.2'Selected Improvement
 

..The options, mentioned above, to preheat air, and 

to reduce excess air to a minimum, are covered by 

other ECO's, and are assumed to be already in 

place. This ECO, then, is concerned with the 

improvement of overall efficiency by the enrich

ment of the combustion air by direct mixing with 

gaseous oxygen.
 

Initially, and for purposes of discussion, the
 

point of addition of the oxygen is taken to be
 

lapstTze.am of the checkerblock recuperator, and
 

the amount of oxygen added is-to increase
 

Lts volume percent from 20.9% to nominally 25%.
 

Phree direct effects are immediately seen from
 

'his addition of oxygen, namely:
 

The combustion air temperature increases
 

slightly (since its total mass flow decreased).
 

The flame temperature increases, since less
 

parasite nitrogen is carried through the com

bustion process (note that the oxygen to fuel
 

ratio. remains approximately constant, despite
 

the drop in "air" to fuel ratio, therefore,
 

holding constant the amount of oxidizer re

quired for combustion).
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The 	amount of flue gas decreases in weight
 

flow, while the stack temperature remains
 
equal to or slightly greater than prior to
 

oxygen addition (i.e. draft increases,;'since
 

draft pressure drop is decreased),
 

The benefits obtained by the enrichment of air with
 

oxygen are as' follows:
 

a) 	Greater heat input to the molten steel, since,
 

this transfer occurs primarily as radiation
 

heat transfer, and that mode is controlled by
 

the radiating and absorbing body temperatures,
 

to the fourth power. Flame temperature in

creases, then, significantly affecting the
 

rate of heating of the steel, particularily
 

as the end of the heat is approached. Heat

ing time is decreased, cc.lbustion tends to
 

be more complete in the melting chamber, and
 
specific fuel consumption is reduced.
 

b) 	Detrimental effects on furnace operation
 

and component life are reported to be neglicrible.
 

2.3 Physical Work Required
 

Several locations are available ror oxygen in-'
 
jections into the open hearth process, to be
 

specifically selected in detail design. This
 

ECO, however, envisions the addition of cold
 

oxygen (nominally ambient temperature)into the
 
air inlet, at a rate which will bring the total
 

oxygen percentage, by volume, to 25%. Working
 

with cold oxygen, in this manner, will permit
 
the use of an uncooled diffuser for mixing, and
 

minimizes the possibility of damage to the equipS!
 

ment from an oxygen fed source.
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The physical installation of this system, taken 

as a temporary installation for evaluation, could 

utilize bottled oxygen with a common valve, shut

off valve, and related piping and wiring. Such 

an evaluation, taken on one furnace for a 

selected series of heats, would verify the 

benefits in this location without a capital 

investment. 

3.0 EQUIPMENT LIST/SIZE
 

No specific equipment items are required for this-ECO.,
 

Installation and material items primarily include:
 

A major oxygen supply, capable of delivery of
 

nominally 900 normal cubic meters per-hour of..
 

typically 95% pure oxygen, delivered at about
 

1 to 2 bar at the duct.
 

o Control valving. 

o Piping. 

4.0 PREDICTED ENERGY SWINGS
 

Predicted savings, based on information in the
 

literature, indicates a decrease in melt time, and
 

an improvement in combustion efficiency, which may be
 

expected to decrease fue1l consumption by 10 to 15%.
 

Using 10% as a basis, and negligible benefits obtained
 

from shorter cycle time, this savings could be 30.9,400
 

LE/year, based on worldwide costs for both furnaces.
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5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

Experience in the use of oxygen in the NAMETIN open 

hearth furnace design at other locations was not
 

available during the audit, thus leaving the appli

cation the status of a development project. Addition

ally, the probable oxygen consumption considerably
 

exceeds the capacity of the existing oxygen plant.
 

With these considerations, payout is unlikely within
 

3 years, and further review is not planned.
 

6.0 	 CONCLUSIONS
 

This application really has the status of a develop

ment project and can nct be presently implemented.
 

7.0 	 RECOMMENDATION
 

This ECO can not be implemented at this time.
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INSTALL WINDSHIELDS FOR Annual Savings LE; 20,000. 
ALL REHEATING FURNACES Investment Cost LE: 36 200 

Payout, Years: 1.81 

ECO #NM-A-20 

1.0 PURPOSE
 

The purpose of this ECO is to install windshields at
 
the charging end of reh%!ating furnaces No. 1 and
 

No. 2.
 

2.0 PROCESS DESCRIPTION
 

The installation of windshields are considered for
 

raheating furnces No. I and No. 2 in the semi
automatic r-olling mill. The windshields are necessary
 

to minimize the cooling effect of outside air that
 
can lower the efficiency of the reheating furnaces.
 

For reheating furnace No. 1, the area in front of
 
the charging end of the furnace is covered by an
 

open steel framed roof. It is understood that roof
 
panels were originally installed on the steel frames,
 

however, they were removed to lower the temperature in
 
the area in front of the furnace for personnel comfort.
 

This lowcring of the furnace temperature due to out
side airflow results in energy losses occurring during
 
the operation of the furnace. Energy losses are fur
ther increased due to the fact that the charging door
 

is often open.
 

To minimize energy losses from outside air flow, 
galvanized metal panels should be installed on the 

existing steel roof framing and on the existing end 
wall framing opposite the charging end of the f,,znace. 
In addition, short wing walls should be installiJ on
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the end wall to further block Outside air flow. The
 

sides of the structure remain open, otherwise. In
 

addition circulating fans should be provided to
 

increase air flow.
 

For reheating furnace No. 2, the area in front of the
 

charging end of the furnace is currently open. To
 

minimize the flow of outside air a steel framed
 

structure 4 meters deep, 8 meters wide and 12 meters
 

high should be constructed on the outside of the pre

sent building. The roof and the outside wall facing
 

the furnace shall be covered with galvanized panel-


Short wing walls shall be installed from the end
 

wall, but the sides are otherwise open.
 

3.0 EQUIPMENT LIST/SIZE
 

The 	following material should be furnished:
 

a) 	For reheat furnace No. 1, provide galvanized
 

metal roof and end wall panels. In addition,
 

steel framing ani galvanized panels are required
 

for two short wing walls. Circulating fans are
 

to be provided as well as lighting for twenty

four operation.
 

b) 	For reheL.t furnace No. 2, provide a steel framed
 

structure 4 meters by 8 meters and 12 meters high
 

complete with galvanized metal panels for the
 

roof and end wall. In addition, short wing walls
 

of steel framed galvanized metal sheets are also
 

required. Lighting is also required.
 

4.0 PREDICTED ENERGY SAVINGS
 

By minimizing the effect of outside air flow on',he
 

performance of the two reheat furnaces, "it is e;timated
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that the efficiency of each furnace can be-improved
 
by approximately one percent. 'For reheating furnace
 
No. 1, this results in a savings in mazout fired of
 
approximately 65 tons/yr. For reheating furnace No. 2,
 
this results in a savings of mazout fired of approximately 
18.5 tons/yr. On the basis of worldwide prices, the total 
innual savings for both furnaces is LE 20,000.
 

.5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The cost to furnish and install the materials as
 
described above is LE 36,200. Based on a yearly
 
energy savings of LE 20,000, the payout on the basis'
 

of worldwide prices is 1.81 years.
 

6.0 CONCLUSIONS
 

By the installation of windshields for both the re
heating furnaces No. 1 and No. 2, significant energy
 
savings can be realized resulting in al1.8.1 year payout
 

7.0 RECOMENDATION 

This ECO should be implemented.
 

-
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DESCRIBE A FORMAL EQUIPMENT 	 Annual Savings LE.: Extensive
 

Investment Cost LE:. 0
MAINTENANCE PROGRAM 

Payout, Years :Immediate
 

ECO #NM-A-21
 

1.0 PURPOSE
 

The purpose of this ECO is to outline some basic
 

elements of a formal equipment maintenance program
 

for a steel plant, such as that of National Metal
 

Industries.
 

2.0 DESCRIPTION
 

Maintenance is a very important and essential-adjunct
 

to efficient and profitable operations in a steel plant.
 

If maintenance is neglected, unexpected and untimely
 

failures occur with costly interruptions to plant
 

operations. It has been demonstrated by world class
 

steelmakers that the availability of operating
 

facilities prodvzing a premium product can be
 

increased to a very high level, approaching 100
 

percent, with a well planned preventive maintenance,
 

program. This remarkable achievement has been brought
 

about in part by careful inspection and meticulous
 

documentation of operating hours, service life and
 

failures. With a quantitative data base and the
 

applic'ation of statistical analysis, breakdowns or
 

component failure are accurately predictable, and
 

scheduled repairs are made in a minimum amount of
 

time without interruption to operating schedules
 

and unnecessary delays. These efforts payback in
 

terms of superior product quality, performance and
 

profitability-
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ADMINISTRATION
 

There are a few basic elements that makeup an
 

effective maintenance program. For one, it is
 

assumed that a structured organization is in
 

place to provide the administrative and supervi

sory skills required on a day-to-day basis. As
 

a separate and distinct administrative unit, the
 

maintenance organization generally functions
 

independently, but cooperaLively with operating
 

management to achieve cost and product6n
 

standards as well as mutually satisfactory
 

scheduling requirements.
 

SPARE PARTS
 

At the heart.of any maintenance program is an
 

adequate complement of spare parts, which can be
 

provided either as in-house spares or by immediate
 

access to pre-arranged vendor stocks. Spare parts
 

should be categorized as critical spares and
 

consumable spares. Critical spares are those long
 

delivery items identified with key operating
 

units, whereas consumable spares are those com

ponents with a predictable or rated service life,
 

such as bearings and the like that are usually
 

available "off the shelf" from suppliers. It is
 
obyious that it is the critical spare part that
 

must be ordered well ahead and kept on hand in
 

the event of an unscheduled maintenance failure.
 

SPARES CONTROL
 

All spares should be cataloged, using something
 

as simple as a manually maintained card index
 

file, where the spare part is completely identified
 

Page 2 of ECO#NM-A-21
 



127.
 

ana, where appropriate, related to a bill of material
 

on an engineering drawing. This kind of system will
 

allow for inventory control and repurchases. A more
 

sophisticated system would store this type of infor

mation in a computer alonig with a drawing index for
 

each facility.- It is vital that management knows
 

what spares are on hand and their location to avoid
 

the time consuming search for a missing part.
 

CENTRAL SPARES STORAGE
 

It has been demonstrated that a central storage
 

area for plant-wide spares is very cost effective:
 

as opposed to rcattering spares all over the plant
 

in unprotected and poorly secured environments
 

without any particular control. A central spares
 

concept avoids duplication of parts, thereby
 

minimizing the number of spares on hand with.
 

consequent savings in inventory costs. A central
 

spares storage enhances the ability to ccntrol
 

disbursements andpurchase of replacement parts.
 

Typically, a central spares storage area is a
 

warehouse type of structure equipped with numerous
 

bins and racks for such items as gears, couplings,
 

shafts, motor coils, contactors, relays and many
 

other such items. Central spares functions
 

separately and independently of the plant store

hopse. It is usually manned around-the-clock with
 

clerical type workers who maintain spare part
 

records as well as dispense spare parts on a shift

by-shift basis. As an example, many steel plants
 

maintained spares on a departmental basis, with
 

each department handling its own procurement and
 

storage. It was found that this practice resulted
 

in much duplication from one department to Another.
 

For instance, each department kept its owni omplement
 

of spare motors, when many of the motors were
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Qupnicatea 3n otner areas.. With the consolidation
 
of spare motors into a central pool, the total plant
 

inventory could be reduced by as much as 50 percent
 
with consequent savings. This same principle
 
generally holds true for every commodity used in the
 
plant. It is apparent that the central spares
 
concept allows for better housekeeping and the
 
protection of an expensive inventory of spare soarts.
 

STANDARDIZATION
 

There are inherent advantages and cost savings
 
associated with standardizing equipment and
 

component design throughout the plant. This is
 
primarily an engineering responsibility working
 

with maintenance and operating personnel on new
 
designs or rearangements as well as procurement.
 

A standardization program will facilitate the
 
training of maintenance personnel and technicians
 
because there are fewer dissim:-ilar types of equip

ment '--work with, which should reduce the total
 
amoi of work. Over time, a standardization
 

prog.zim will reduce the amount of spares required
 

to support the operations, but it must be remembered
 
that any standardization program must be tempered
 

by the usual competitive nature of purchasing.
 
It is unlikely that anyone would want a single
 

sburce of supply for any commodity, except in
 
..-y unusual situations..
 

TRAINING 

One important but often neglected facet of a
 
maintenance program is training a work force.
 
Acquainting maintenance personnel with pro .sr
 

job procedures and making them familiar wit'l
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operat3ing :acJ.Lties is tacilitated by formal
 
classroom instruction, using competent teachers,
 
service manuals an as much hands-on experience
 

as a classroom can provide. This is particularly
 

important where new and more sophisticated
 

facilities are introduced into the plant, suzh as
 

a continuous caster. This type of facility can
 

only operate at any acceptable level of performa
 

and product quality with adequate routine mainte

nance of the machine and instrumentation. This
 

can best be achieved by taking the time to train
 

the whole work force, because the same philosophy
 

pertains not only to maintenance personnel but to
 

operating crews as well.
 

TOOLS
 

Togethe.L w.LL aiuu wuzu tanu dequate spares 
it is equally important to have sufficient tools
 

and supplies for effectively accomplishing the
 

routine maintenance tasks or repairing major
 

breakdowns. Many times, tools and supplies are
 

housed in an attended maintenance tool room to
 

provide close control. Tool repairs are usually
 

done in this type facility, also.
 

INSPECTION
 

Idspection programs implemented on a regular
 

basis are vital to an ongoing plant maintenance
 

activity. This enables work to be scheduled in
 

an orderly manner, and many times, potential
 

problems can be uncoverec before breakdowns
 

occur or resources wasted. This is the anti

thesis of the "don't fix it until it's brok-"
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philosophy. Periodic inspections and good records
 

lay the groundwork for a-Viable vreventive-maintenance
 
program.
 

LUBRICATION
 

Lubrication schedules should be established for all
 

operating facilities, including overhead cranes.
 

Catastrophic failures can occur through simple
 

neglect of lubrication.
 

HOUSEKEEPING
 

Cleaning schedules are setup, particularly for
 

rotating electrical equipment. Motor and
 

generators are blown clean with air, thoroughly
 

checked and painted, many times on annual basis.
 

This is done to remove a buildup of metallic dust,
 

common in steel plants, that can cause motors to
 

fail. Housekeeping standards are enforced for
 

motor rooms and substations and most other areas
 

of the plant.
 

With a dedicated maintenance organization in
 

place, supported by the factors discussed above,
 

good maintenance becomes a ritual or accepted
 

philosophy, particularly when the benefits become
 

visible to senior plant management.
 

2.1 Physical Work Required
 

It is not expected that there will be any quanti

fiable amount of physical work associated with
 

the initial implementation of this ECO. However,
 

as the plant expands in the coming years, additio

nal maintenance facilities will be xequired for
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spares storage, specialized repair areas, tool
 

and miscellaneous test instruments for main

tenance of new facilities, particularly the
 

continuous billet caster to be constructed at
 

National Metals Industries.
 

3.0 -EQUIPMENT LIST/SIZE
 

No new equipment required for the initial 'implemen-!
 

tation of this ECO.
 

4.0 PREDICTED ENERGY SAVINGS
 

Good maintenance practices will unquestionably yield
 

generou3 cost savings. Although the savings may be
 

unquantifiable, as viewed in total scope. However,
 

,as individual cost reduction projects are undertaken,
 

they can be individually evaluated in terms of payout.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

Not applicable.
 

6.0 CONCLUSIONS
 

Good maintenance practices should be adopted immediately
 

as a matter of course, because sophisticated machinery' ::'
 

like continuous casters which are planned for National
 

Metal Industries will not operate, if neglected.
 

Controllers and instrumentation must be regularly
 

calibrated and adjustments continually made to
 

items such as water spray systems and roll gaps. The
 

sooner new practices are adopted and old habits
 

abandoned, the greater the likelihood o:. high levels
 

of performance and profitability, as new facil.'Eies,,_
 

come on stream.
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7.0 	 RECOMMENDATION
 

*The ECO should be implemented.
,
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EVALUATE REPLACING Annuel Savings LE; None 

EXISTING OLD COMPRESSORS Investment Cost LE: Not Applicable 

WITH EXISTING SPARE MACHINE Payout, Years: Not Applicable 

ECO #NM-A-22
 

1.0 PURPOSE
 

The purpose of this ECO is to investigate the possibility
 

of replacing several smaller old compressors with a
 

presently unused spare compressor with the intent of
 

retiring some old and inefficient machines and replacing
 

them with more energy efficient ones and at the same
 

time simplifying the compressed air system.
 

2.0 PROCESS DESCRIPTION
 

The compressed air network in this plant, as has been
 

gathered from available information,records and physical
 

inspection, consist of three systems, as follows:
 

a) An old compressor station for the steel making
 

shop. This compressed air is used, after preheat
 

against flue gases to atomize fuel oil. Inspite
 

of the fact that the purpose of the compressed air
 

is fuel oil atomization, upon inspection of the
 

existing system, it was found that the fuel oil
 
pump.s deliver a pressure between 12 and 16 kg/cm2
 .
 

This pressure is higher than that of the compressed
 

air. The fuel oil is thus mechanically atomized,
 

the so called atomization air being educted by the
 

higher pressure fuel oil. The system as currently
 

operating, is functional, and according to our
 

combustiun expert, needs no modification.
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The system consists nominally of two 300 Nm3/hr and
 

'two 670 Nm3/hr machines, which are operational either
 

as two 300 Nm3/hr for a total of 600 Nml/hr, with the
 

two 670 Nm3I/hr machines on standby,- on one 670 Nm3/hr
 

with the other 670 Nm3 /hr and the two 300 NmI/hr
 

machines on standby. The delivery pressure is about

6-7 kg/cm2 .
 

b) 	A new compressor station consisting of three 1,500
 

Nm3/hr machines, with one operational and two on
 

standby. This system serves the cold shear in the
 

semiautomatic mill and a part of the air is joined
 

with the discharge of the old compressor station
 

to satisfy the needs of the steel making section.
 

The discharge pressure is about 7 kg/cm2 .
 

c) 	Automatic mill compressor station consisting of
 

two 1000 Nm3/hr machines, one operational and one
 

on standby, dedicated exclusively to the
 

automatic rolling mill. The planned users are
 

the cold shear and the two flying shears. Due to
 

the outage of the blowers providing atomizing air
 

to the furnace, a portion of this compressor's
 
output is let down to serve as atomizing air.
 

The discharge pressure could (nominally 10 kg/cm2 )
 

only be..easured at the tank (6-7 kg/cm2 ).
 

The solution envisioned by this ECO is, to
 

completely eliminate the old compressor station,
 

which is less efficient and use one of the
 

1,500 Nm3/hr compressors to compensate for the
 

old machine(s).
 

No flow measurements or other indications of air
 

quantities required for either the steel making
 

furnaces, or the cold shears are available.
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From the attached sketch, it is apparent that some new
 

piping is required. This however, would mean a under-,
 

utilization of the 1,500 Nm3 /hr compressor, since it
 

is supposed to replace a 670 Nm3/hr machine. The
 

nameplate power of the 1,500 Nm3/hr compressor is 234 XK
 

whereas for the 670 Nm3 /hr it is only 90 KW.
 

3.0 	 EQUIPMENT LIST/SIZE
 

Piping modifications and additions are shown as dark
 

lines, on the sketch which follow later in thissection.
 

4.0 	 PREDICTED ENERGY SAVINGS
 

As described in the previous paragraph the new
 

compressor of a larger capacity would replace a smalle3
 

compressor and provide more air than is required and
 

use more power. This ECO would probably be valid when
 

the third open hearth furnace is installed and a
 

second 1,500 Nm'/hr machine will have to be used, however
 

at this time there is no predicted energy saving.
 

5.0 	 INVESTMENT ND ASSOCIATED ECONOMIC EVALUATION
 

This ECO has not been priced, since no energy savings
 

can be idontified.
 

6.0 	CONCLUSIONS
 

This ECO does not provide any energy savings.
 

7.0 	 RECOMENDATION
 

We recommend that this ECO .not be implemented.
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INVESTIGATE MEASUREMENT OF Annual Savings LE: 88,500 

MAZOUT UNLOADING FROM Investment Cost LE: 3,500 

BARGES Payout, Years: 0.04 
(15 days) 

ECO #NM-A-23 

1.0 PURPOSE
 

The purpose of this ECO is to investigate a suitable 

measuring system for the mazout, delivered to the. 

plant dock by barges.
 

2.0 PROCESS DESCRIPTION
 

The major portion of the maz6ut used-in the plznt'is: 

delivered by barges to the plant dock situated on the
 

Ismailia Canal.
 

The present unloading facility is scheduled to be move,
 

inland, since the Canal will be enlarged. The new
 

unloading station, further from the Canal, is under
 

construction. The equipment to be installed (moved),
 

are two pumps (40 t/hr each) which discharge to three
 

600 tons storage tanks. The tanks are nct insulated,
 

a steam coil at the bottom of each tank is used to
 

maintain the mazout at a temperature suitable for
 
pumping.
 

The plant does not hava a temperature measurement of
 

the mazout being pumped. The operation is based on
 

letting all the available steam through the coil.
 

ECO #NM-A-14 recommends the installation of dial
 

thermometers for mazout lines. One of the tempera

ture instruments will be in the unloading station.
 

In order to prevent spills due to overfilling of,
 

tanks, either due to a faulty level reading or other
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factors such as human error, the installation of a
 

flow meter is necessary.
 

3.0 EQUIPMENT LIST/SIZE
 

Required equipment is one flow meter of the positive 
displacement type, with a 100% spare (complete back-up 
unit). This flow meter should be of the same type 

that will be installed in the rest of the plant

(See also ECO's #NM-A-8, 9, 10, 11 and 13.) 

4.0 PREDICTED ENERGY SAVINGS
 

As with many other ECO's, it will certainly help in
 
the accounting of mazout comsumption and also add
 

incentives to plant personnel for energy savings.
 

In addition, a more accurate accounting of mazout
 

quantities delivered (cross-checking of barge readings
 

or invoices), will be achieved. 

Assuming one percent error in deliveries due to 
inaccuracies of metering on barges, this quantity
 

can be assumed to be saved, by accurate metering.
 

The total amount of mazout delivered to the plant
 

(for the* year 1983/1984) was 36,784 tons.
 

Thus if only one percent had been erron
eously charged to the plant and can now be saved,
 

this will amount to LE 88,500 per year based on the 
worldwide price for mazout.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The estimated investment cost of installing the
 

instrumentation (with a warehouse spare) is
 

LE 3,500. Thus the payout is 15 days.
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.6.0 	 CONCLUSIONS
 

The 	importance of proper fuel accounting for pr6

fitable operation can not be overstressed, ithe payout
 

of 15 days is attractive.
 

7.0 	 RECOMMENDATIONS
 

We recommend quick. .implementation of this ECO
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SHEAR CUTTER REPLACEMENT Annual Savings LE : 

Investment Cost LE: 

ECO #NM-A-24 Payout, Years : Immediate 

1.0 PURPOSE
 

The purpose of this ECO is to conserve electric power
 

by the use of sharp cutter inserts on the cropping
 

shears.
 

2.0 PROCESS DESCRITPION
 

Shearing operations require sharp cutters with a
 

proper clearance to operate at minimum horse power
 

At such time as normal wear begins to round the
 

cutting edge, the load on the machine increases,
 

and the total electrical power required per cut
 

increases.
 

The actual effect on energy consumption varies with
 

the shear, although it is probable that a guide
 

should be established for replacement and resharpening.
 

Quite likely, this should be expressed as an allowable
 

radius along a given length of cutter, say, as an
 

example, to 2 n radius over 50 mm of blade length.
 

3.0 EQUIPMENT LIST/SIZE 

Additional sets of cutters are required to permit
 

rotation of cutters to stop for sharpening (assumed
 

available).
 

4.0 PREDICTED ENERGY SAVINGS
 

The predicted energy savings for 
this ECO are
 

estimated at 5 HP per shift and 50 weeks/year,
 

and assumed dul. cutters 50% of the time. (i.e
 

sharp to dull averaged). On this basis, the
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savings per year. based on world wide Pricinq, are
 

342 LE.
 

If desired, actual losses can be established for a
 

specific shear by recording current draw (repre

sentative of power consumption at constant voltage)
 

'to cut say 50 Bars in a given length of time with
 

dull cutters and the same number of bars in the
 

same time with sharp cutters. A comparison of the
 

two-recordings will then provide a direct measure
 

of the power which can be conserved.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC ANALYSIS
 

A three months life is taken for each resharpened
 

cutter set, and includes amortization of the cutters.
 

The cost per year for sharp cutters is then LE 148,
 

thus providing a payout in 0.5 years.
 

6.0 CONCLUSIONS
 

National Metal Industries has included replacement
 

of the shear cutters in their preventive maintenance 

program, and the savings available to this ECO are
 

already being realized.
 

7.0 RECOMMENDATIONS
 

The cutters on the shear, and on other major tools 

should be kept sharp, not only for convenience in use 
but to conserve operating energy. 
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REVIEW IMPROVEMENT Annual Savings LE: None 

TO LEVEL MEASUREMENTS Investment Cost LE: Not Applicable 

AT MAZOUT TANKS IN Payout, Years: Not Applicable 

AUTOMATIC ROLLING MILL 

ECO #NM-A-25
 

1.0 PURPOSE
 

The purpose of this ECO is to look into ways of improving
 

the level measuring devices presently in place at the
 

mazout storage tanks.
 

2.0 PROCESS DESCRIPTION
 

There are two tanks at the automatic rolling mill. '
 

One horizontal storage tank with a capacity of 75,m 
3
 

and a smaller, vertical day tank with a capacity of-,
 

16 ml.
 

The level measurement in the day tank is achieved by
 

two float and counterweight systems. The one system
 

originally installed is not operating. The second,
 

a makeshift arrangement is not functioning properly
 

(counterweights are not calibrated, cable is rusty).
 

The large horizontal tank, has no level measurement.
 

It is a railroad type tank, and filling is done by:
 

visual inspection.
 

The level measurements in the day tank are important,
 

the transfeic from the larger tank is done by a
 

portable pump which is shut when the level reaches
 
3
15 m (the quantity is approximately necessary for
 

one shift). A malfunctioning level instrument, can
 

result in spillage of mazout.
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There are no present plans to add level measuring
 

to the 75 m3 tank, and the operation seems adequate,
 

no spills have been noticed.
 

3.0 EQUIPMENT LIST/SIZE
 

The requirement for a better operation is a new
 

level instrument for the day tank..
 

4.0 PREDICTED ENERGY SAVINGS
 

The energy savings to be achieved can be assumed to
 

be only spills that would result from a faulty level
 

This can, however, not be classified
instrument. 


as an energy saving item, but rather as a maintenance.
 

item.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The investment required to replace the present level
 

instrument can not be justified based on energy savings.
 

6.0 CONCLUSIONS
 

There is no direct energy savings associated with
 

this ECO.
 

7.0 RECOMMENDATION
 

While it would certainly be desirable to replace
 

this instrument, the funds required can not be
 

It
charged to a direct energy conservation item. 


is however part of the overhaul and repair of all
 

instruments recommended in ECO NM-A-41.
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INVESTIGATE INSTRUMENTATION Annual Savings LE:: 3,600
 
TO QUANTIFY AIR LEAK INTO Investment Cost LE: 1,800
 
AUTOMATIC ROLLING MILL Payout, Years : 0.5
 

FURNACE EXHAUST GASES
 

ECO #NM-A-26
 

1.0 PURPOSE
 

The purpose of this ECO is to install instrumentation
 

which shall quantify the leakage of fresh:air intothe
 

exhaust stream from the automatic mill reheating
 

furnace.
 

2.0 DESCRIPTION
 

The (secondary) combustion air to the automatic mill.
 

reheating furnace is supplied by two blowers, one
 

operating and one spare which can deliver up to
 
30,000 ml/hr at 500 mm water column. Exhaust gases
 

from the furnace exchange heat against the fresh air in
 

6 metal U-tube exchangers and are then directed
 
to a 50 m brick chimney which provides the necessary
 

draft (200 mm WC are measured now).
 

Due to leaks in these exchangers fresh air enters
 

into the exhaust streem, reducing the amount of air
 

available for combustion.
 

Presently, both air blowers are running to compen
sate for the air leaks, which are depriving the
 

furnace of secondary combustion air.
 

From visual inspection it appears that one of the
 

two blowers is not working efficiently, air is,.
 

being blown out through the suction, moreover .J"
 

draws more power than its nameplate (this has k en
 

verified by measurements).
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3.0 EQUIPMENT LIST/SIZE
 

In order to monitor the system and to be able to
 

detect the presence of combustion air in the flue
 

gases, a Venturi type flow meter shall be installed
 

at the outlet from the recuperator, prior to the
 

flue gas entry into the chimney.
 

Instrumentation to monitor the oxygen content of
 

the flue gases, which might be installed (if ECO
 

#NM-B-14 will be implemented in its entirety) shall
 

certainly contribute to verify the flow indicati6n.
 

4.0 PREDICTED ENERGY SAVINGS
 

Presently due to air leaks (see 2.0 above) both
 

blowers are running. If the system were to operate
 

at design conditions, one blower is sufficient.
 

In the event of leaks or other malfunction, leading
 

to a poor flame, plant personnel sitch on the
 

second blower.
 

The presence of the flowmeter will confirm if the
 

malfunction is due to air leaks into the flue gas
 

by registering a higher flow. If combustion
 

difficulties are due to other causes, switching
 

on the second blower will not improve combustion,
 

but will waste power.
 

Energy savings for one month of running the second
 

blower (at its nameplate 55 kwh) are LE 3,600,
 

based upon the worldwide price for electricity.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The estimated cost of the required instrument is
 
LE 1,800. The payout is thus 6 months.
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6.0 CONCLUSIONS
 

The instrument pays out in only b months ana snould
 

lead to a better operation of the combustion equip
menit. 

7.0 RECOMMENDATIOb. 

'
 We recommend implementation of this ECO.
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Annual Savings LE : 15,400
AUTOMATIC AIR SWITCHING 


FOR THE OPIN HEARTH FURNACES Investment Cost LE: 10,100
 
S0:.66
 

ECO #NM-B-1 

1.0 PURPOSE
 

The purpose of this ECO is to provide for an automatic
 

control system to switch the com
,ustion air/exhaust 

gas path from the #1 stored heat exchanger to the /2 

stored heat exchangei anc, the reverse, as necessary
 

for most efficient operation.
 

2.0 PROCESS "ESCRIPTION
 

The existing system consists of a remotely operated.,
 

mechanically linked valve system, which is manually
 

controlled. The function of this valve system is
 

to reverse the flow through opposite stored heat
 

exchan.'ers, such that one is always being heated
 

by flue gas, on its way to the I.D. fans and the
 

stack, while the other is heating combustion air
 

on its way to the furnace. 

Currently, the valves are signalled to switch by 

the operator, visually observing the brick temperature 

the stored heat exchangerpyrometer at the top of 

1300°C, or a 20 minute interval,
and switching at 


The will bewhichever occurs first. process 

removed from human control by installing a control
 

instrument,such that cycle control is automatic,
 

same criteria as previouslyinitially, based upon the 

used.
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The existing valve operator (s) will remauin in 

service. 

Instrumentation'is to be added, however. *to record:
 

o Brick temperature in each exchanger
 
o 
'Cycle time for each exchanger
 

o 	Mazout temperature at the flue gaslamazout neat
 

exchanger and at the burner(s)
 

o 	Combustion air (burner primary/secndary)'tempe

rature at the flue gas/air heat exmanger and at
 

the burner(s)
 

This instrumentation will permit adjustment to the
 

switching cycle either by temperature, time, or both.
 

Insulation will be added to the hot campressed air
 

and hot mazout lines to conserve the benefits
 

obtained from the heat exchanger, under ECO #NM-A-lb.
 

3.C EQUIPMENT LIST/SIZE
 

No new major. items of equipment are required for
 
this installation, only instrumentatiom.
 

The following instrument items are required, for
 

each open hearth furnace:
 

A temperature recorder, 0 to 15000C, to display the
 

signal from the existing optical pyroxster, and to
 

provide a contact close signal at typically 1300 0C.
 

A cycle timer, to control maximum cycle time.
 

A temperature indicator with selector: for,nominally,
 

.4 thermocouoleL.
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4.0 	 PREDICTED ENERGY SAVINGS
 

The automatic air switching controller is expected
 

to provide better control of the stored heat exchanger(s,
 

since the system will respond immediately to the input
 

conditions, while the operator, in making a manual
 

proper 	value in an untimely manner.
 

This 	saving is expected to be nominally 1% of the
 
Annii;41 	 'ftil m _ fnr 'l'_hp fiirnanp__ 

This 	saving amounts to a total of LE 15,400 annually
 

or 7,700 LE/year/furnace, based on 1330 batches per
 

year per open hearth furnace and the world w:.de-cost
 

of fuel.
 

5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC* EVALUATION 

The investment cost to implement this ECO is LE 10,100
 

per open hearth furnace, thus resulting in a simple
 

payout of 0.66 years.
 

6.0 	 CONCLUSIONS
 

The attractive payout of this ECO as well as the 

improvement of operations are good incentives :or 

implementation. 

7.0 	 RECOMMENDATION
 

We recommend implementation of'this ECO.
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INSTALL NEW INSTRUMENTATION Annual Savings LE: 4,900 

IN OXYGEN PLANT Investment Cost LE: 11,900 

Payout, Years: 2,43 

ECO #NM-B-2 

1.0 	 PURPOSE 

The 	purpose of this ECO is to improve the operation
 

of the Oxygen Plant by making its operation more
 

energy efficient, and also increasing the purity of
 

the finished oxygen produc:.
 

2.0 	 PROCESS DESCRIPTION
 

The Oxygen Plant is a packaga type, self-contained
 

air liquefaction plant. It uses the conventional
 

expansion/air separaticn process. The oxygen product
 

is stored in steel bottles at 120-130 kg/cm2 , while
 

the nitrogen by-product is vented.
 

3.0 	 EQUIPM4ENT LIST/SIZE
 

Based on our survey of plant requirements, the follow
 

ing instruments are defective or missing and are
 

required for energy efficient operation as listed'
 

below:
 

2 pressure gages 0-60 kg/cm 

2 vacuum gages 0-1.6 kg/cm2 

4 temperature indicators 0-2500C 

8 thermocouples (Ni/NiCr) 
length 50 cm. wire 0 imm
 

5 rectifiers 220 VAC/6 VDC 1A
 

4.0 	 PREDICTED EIERGY SAVINGS 

The main energy consumption in this unit is ele trical 

energy. 	 There is no separate meter, thus the q.iantity 
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electricity specifically consumed only by the'Oxygen
 

Plant can not be measured.
 

However, the operation with full a. improved instru

mentation will become more efficieL and will result
 

in a .higher purity of the finished oxygen product.
 

This in turn will save more energy by reducing the
 

quantity of total oxygen product required for various
 

users.
 

In absence of electrical energy figures, we will use 

the nameplate data for electrical motors.
 

Air compressor 84 .KW 

Oxygen compressor 30 KW 

Expansion engine '7.5 KV; 

Blower 4 *W 

Tctal 122.5 I'M 

If we assume that as a result of complete instru

mentation we will realize an. energy saving of five
 

percent, the annual saving will be 4,900 LE, based
 

on worldwide pricing.
 

5.0 INESTMENT AND ASSOCIATED ECONOMIC EVALUATION 

The total cost of new instruments is estimated at-LE 

11,900. Payout is thus 2.43 yea.:s.
 

6.0 CONCI-ISIONS 

The five percent energy reduction is probably on the 

conservative side, the payout is still.'less than three 

years. 
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7.0 RECOMMENDATION
 

We recommend implementation of this ECO.
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INSTALL RECUPERATOR ON Annual Savings LE : 197,000 

#1 REHEAT FURNACE IN Investment Cost LE: 44,200 

SEMIAUTOMATIC ROLLING MILL Payout, Years : 0.22"" 

(80 days) 
ECO #NM-B-3 

1.0 PURPOSE
 

Significant fuel savings can be achieved through preheating.
 
combustion air used for a~metallurqical.furnace'bv means.of.
 

a recuperator.
 

.2.0 	 PROCESS DESCRIPTION
 

AND FLOW SCHEMATIC
 

Preheating combustion air for a metallurgical furnace is
 

typically accomplished through the application of a
 

recuperator designed for use within a refractory lined
 

flue or duct carrying the heating medium to the stack.
 

This type facility is widely used on reheat furnaces
 

where 	the gases are relatively clean.
 

A wide variety of basic designs are available for
 

recuperators, and it should be recognized that 'manu

facturers rarely produce a standard design or off-the

shelf product. Each application is always custom

designed based on the following parameters of the flue
 

gas: flow rate, gas composition (CO2 water vapor,
 

N2 , 02, particulates, corrosive trace elements), inlet
 

flue gas temperature, combustion air flow rate,
 

combustion air preheat temperature required.
 

2.1 PHYSICAL WORK REQUIRED
 

The #1 reheat furnace for the semiautomatic mill was
 

originally designed and installed with a recuperator
 

forpreheating combustion air. The recuperator was
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subsequently taken out of service ana pnysically removed
 

from the flue, but this situation provides a relatively
 

simple means for replacing the recuperator, essentially
 

in kind.
 

During the energy audit this furnace was not in operation.
 

Therefore, specific measurements of stack temperature
 

and excess oxygen could not be obtained. The approach
 

being taken then to design the recuperator is to
 

assume that the data measurements taken on the #2 reheat
 

furnace are also applicable to the #1 reheat furnace.
 

When this is done the parameters for the new recuperator
 

are a present flue gas temperature of 3950C with 7 percen
 

oxygen in the flue gal at an-efficiency of 73 percent
 

With the new recupeafter improving combustion control. 


rator, the efficiency is improved to 85 percent with an
 

exit flue gas temperature of 176 
0C and 7 percent oxygen.
 

This amounts to an improvement in efficiency of 12
 

percent, based on oil consumption of 0.87 tons per hour
 

The flue gas generated is
equivalent to 870 kg/hr. 


approximately 1,830 kg/hr of gas. On a calculated basis,
 

the recuperator duty is 4,000,000 BTU/hr,
 

The existing refractory lined flue must be modifiea
 

to accoimodate the newly designed recuperator (new
 

with cleanup and
foundation and refractory lining), 


repair of flue gas and combustion air systems. Although
 

it appears that the furnace oil burners are designed
 

for preheated combustion air, in final engineering
 

design, the combustion air system and burners should
 

be evaluated and the existing burners replaced with
 

high efficiency hot air baffle burners for mazout.
 

It is also necessary that certain steps be taken to
 

establish and maintain temperature profiles in the
 

furnace. This can be accomplished by equiping the
 

furnace with a fuel-air ratio system that can hold
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a pre-determined amount of excess air through the ope

rating range, a reasonable furnace pressure control
 

system, and a temperature control system for each zone
 

of control.
 

3.0 EQUIPMENT LIST/SIZE
 

This ECO will require the purchase of a new recuperator,
 

stack damper, combustion air damper, oil regulating valv
 

and an oil mass flow meter. The refractory flue must be
 

modified to accept the new recuperator and relinee. The
 

combustion air system must be repaired as future detailed
 

inspections and final engineering design dictates. Bypasses
 

with dampers should be provided in bDth the exhaust aasistac
 

and the combustion air duct.
 

New combustion control and burner replacement is
 

covered by a companion ECO #NM-A-8.
 

4.0 PREDICTED ENERGY SAVINGS
 

The present fuel consumption for the #1 reheat furnace
 

is 0.87 t/hr. Based on operating three (3) eight hour
 

shifts per day at six days per week for 52 weeks per
 

year, the total operating hours per year are approxima

tely 7500 hours. It follows that the annual oil con

sumption is 6515 ton/year. Based on the hourly
 

consumption and annual operating hours stated above
 

With a 12 percent improvement in furnace efficiency
 

attributed to heating the combustion air by the
 

installation of a recuperator, the fuel. oil consumption
 

will be reduced to 5,700 tons/year, or a net savings
 

of 815 tons/year of mazout. This represents in annual
 

savings of approximately 197,000 LE/year based on a
 

worldwide price of 241.8 LE/metric ton for #6 futcl
 

oil.
 

,- - 
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5.0 	 INVESTMENT AND ASSOCIATED
 

ECONOMIC EVALUATION
 

The total predicted annual savings for this ECO is
 
LE 197,000. Based on an investent of LE 44,200
 
the project will payout in less than 3 months.
 

6.0 	CONCLUSIONS
 

Based on the analysis shown above, pre-heating the
 
combustion air by installing-a new recuperator will
 
yield a total predicted annual savings of LE 197,000
 
and a payout of 0.22 years.
 

7.0 	 RECOMMENDATION
 

This ECO should be implemented without delay,
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INVESTIGATE INSTALLING A HEAT Annual Savings LE : 53,000 

RECUPERATOR FOR SEMIAUTOMATIC Investment Cost LE: 79,000 

ROLLING MILL #2 REHEATING Payout, Years : 1.49 

FURNACE 

ECO #NM-B-4
 

1.0 PURPOSE
 

The purpose of this ECO is to investigate installing a
 

heat recuperator for the semiautomatic rolling mill#2.:
 

reheating furnace.
 

2.0 PROCESS DESCRIPTION
 

Preheating combustion air for a metallurgical furnace is
 

typically accomplished through the application of a
 

recuperator designed for use within a refractory lined
 

flue or duct carrying the heating medium to the stack.
 

This type facility is widely used on reheat furnaces
 

where the gases a:e relatively clean.
 

A wide variety of basic designs are available for
 

recuperators, and it should be recognized that manu
facturers 'rarely produce a standard design or off-the

shelf product. Each application is always custom

designed based on the following parameters of the flue
 

gas: flow rate, gas composition (CO2 water vapor,
 

N2, 02, particulates, corrosive trace elements), inlet
 

flue gas temperature, combustion air flow rate,
 

combustion air preheat temperature required.
 

2.1 PHYSICAL WORK REQUIRED
 

Measurements were taken on the #2 reheating fur!ace 

that indicate that the present flue gas tempera .ure 

was 395 0C with 7 percent oxygen. This calculaf 3s to 
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an eff'iciency of 73 percent after improving the combustion
 
control which is covered by ECO #NM-A-9. After installa

tion of a heat recuperator the efficiency is improved to
 
85 percent with an exit flue gas temperature of 176 0C
 
and 7 percent oxygen. This amounts to an improvement
 

in efficiency of 12 percent. The oil consumption is
 
0.37 tons/hr. which is equivalent to 370 kg/hr. The
 
flue gas generated is approximately 7,700 kg/hr.
 

On a calculated basis, the recuperator duty is
 

-1,680,000 BTU/hr.
 

The existing refractory lined flue must be modified
 
to accommodate the newly designed recuperator (new
 
foundation and refractory lining), with cleanup and
 

repair of flue gas and combustion air systems. Although
 
it -ypears that the furnace oil burners are designed
 

for preheated combustion air, in final engineering
 

design, the combustion air system and burners sheuld
 
be evaluated and the existing burners replaced with
 
high efficiency hot air baffle burners for mazout.
 

It is also necessary that certain steps be taken to
 

establish and maintain temperature profiles in the
 
Lurnace. This can be accomplished by equiping the
 

.urnace with a fuel-air ratio system that can hold
 

tpre-determined amount of excess air through the ope

-ating range, a reasonable furnace pressure control
 
;ystem, and a temperature control system for each zone
 

of control.
 

3.0 EQUIPMENT LIST/SIZE
 

This ECO will require the purchase of a new recuperator,
 
stack damper, combustion air damper, oil regulating valve,
 
and an oil mass flow meter. The refractory flue must be
 

modified to accept the new recuperator and relined. The
 
combustion air system must be repairea as zuture detailed
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Inspections ana rinal engineering design dictates.
 
Bypasses with dampers should be provided in both Lhe
 
exhaust gas stack and the combustion air duct.
 

New combustion control and burner replacement is
 
covered by a companion ECO #NM-A-9.
 

4.0 PREDICTED ENERGY SAVINGS
 

The present fuel consumption for the #2 reheat furnace
 
is 0.37 t/hr based on operating two (2) eight hour
 
shifts per day at six days per week for 52 weeks per
 
year, the total operating hours per year are approxi
mately 5,000 hours. It~follows that the annual oil
 
consumption is 1850 metric ton/year, based on the
 
hourly consumption and annual operating hours stated
 
above.
 

With a 12 percent improvement in furnace efficiency
 
attributed to heating the combustion air by the
 
installation of a recuperator, the fuel oil consumption
 
will be reduced to 1,630 tons/year, or a net savings
 
of 220 tons/year of mazout. The represents an annual
 
savings of approximately LE 53,000 per year based on
 
a worldwide price of 241.8 LE/metric ton for mazout.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The total cost to purchase and install the facilities
 
described above is LE 790,0.
 

The payout on a worldwide basis is .l.A4 vears.
 

6.0 CONCLUSION
 

Base upon the analysis shown above, preheating the
 
combustion air by installing a new recuperator will
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yield an annual savings of LE :53.000 and a mavont 

of 1.A9 years. 

7.0 	 RECOMMENDATION
 

This ECO should be implemented,
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INSTALL STEAM GENERATORS Annual Savings LE: 520,000 

IN OPEN HEARTH FURNACE Investment Cost LE: 898,800 

EXHAUST FLUE GAS SYSTEM Payout, Years: 1.73 

ECO #NM-B-5 

1.0 PURPOSE
 

The purpose of this ECO is to install a •steam genera

tor in each of the two open hearth furnace exhaust: flue
 

gas systems.
 

PROCESS DESCRIPTION
 

Presently, the stack temperatures of the exhaust gases
 

leaving the two open hearth furnaces, No. 1 and No. 2,
 

were measured in the range of 370 to 400°C in one
 

stack and 365 to 432 0C in the other stack. This energy
 

can be recovered by a waste heat boiler and used to
 

generate steam. The purpose of generating steam is
 

to eliminate the use of the presently installed steam
 

boiler. It is believed that this steam boiler is
 

currently producing approximately 4 tons/hr of steam.
 

The exact capacity will have to be confirmed later,
 

after instrumentation is installed to measure the
 

actual steam and boiler feed water flow rate currently
 

being used. The steam produced is used only to heat
 

mazout.
 

For the design of a waste heat boiler that can be
 

located on each furnaces' exhaust flow, an inlet flue
 

gas temperature of 370 0C and an outlet temperature of
 

177 0C was used. Boiler feed water from a new deaerator
 

can be preheated in the waste heat boiler from 120 0C
 

and superheated steam produced at 7 Bar and 225°C.
 

.With a duty for each furnace of 4,375,000 Btu/hr,
 

2 tons/hr of steam would be generated from each waste
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heat boiler. The total of 4 tons/hr of steam pro

duced by the two waste heat boilers is approximatley
 

equal to what is currently believed to be the output
 

of .the existing steam boiler. If this output is
 

later found to be different, this ECO must be revised
 

accordingly.
 

Since no deaerator and water treating facilities are
 

currently installed, it is recommended that a new
 

deaerator and wuter treating facility be provided as
 

part of this ECO. Boiler feedwater pumps will be
 

furnished taking suction from the deaerator. There
 

is currently enough pressure from the elevated water
 

tank to supply water through the water treating unit
 

to the deaerator.
 

If this ECO is implemented, then the existing ooiiei 

will serve as a spare for whenever one or niore of the 

new 	waste heat boilers are shut down.
 

3.0 EQUIPMENT LIST/SIZE
 

The following new equipment and material mustlbe
 

furnished and installed:
 

a) 	 Two (2) waste heat boilers of 4,375,000 Btu/hr. 

duty each. Flue gas will be cooled from 370*C 

to 177 0C to generate 2 tons/hr of steam from 

each boiler at 7 Bar and 225*C. 

b) 	Oine (1) deaerator for the combined boiler feed

water flow of 5.7 m3 /hr. The deaerator shall be
 

a vertical drum of 1 m diameter and 2 m
 

height which will be supported on a 1.2 m
 

diameter and 4 m long storage drum.
 

c) 	One (1) water treating unit sized for 5.7 n'/hr to
 

filter and soften the incomina water. 
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d) Two (2) boiler feedwater pumps, each 1.5 hp
 

T.3 lhr A % hgmm 'nm-

e) 	Necessary piping.
 

f)" 	Ducting shall be provided to bypass the exhausi
 

gas flow around each waste heat boiler.
 

4.0 PREDICTED ENERGY SAVINGS
 

By installing a waste heat boiler in each of the open
 

hearth furnace exhaust flue gas systems a total of 4
 

tons/hr of steam can be generated in both boilers at
 

7 Bar and 225*C. This will allow the existing steam
 

boiler to be shutdown and will result in a yearly
 

savings of approximabely 2200 metric tons per year of
 

mazout. At a worldwide price of LE 241.8 per metric
 

ton. This is a savings of LE 534,000 per year. The
 

yearly cost to soften the feedwater and pump it to
 

the 	boiler is approximately LE 14,000 resulting in a
 

net 	savings per year of LE 520,000.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The total cost to supply and install the facilities
 

described Lbove is LE 898,800.. The payout on a world

wide basis is 1.73 years.
 

6.0 CONCLUSIONS
 

The installation of a waste heat boiler on each of thi
 

open hearth furnace exhaust flue gas systems is an
 

attractive ECO with a payout of 1.73 years.
 

7.0 RECOMMENDATION 

This ECO should be implemented.
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CAPACITOR INSTALLATION TO IMPROVE Annual Savings LE : 404,300
 

POWER FACTOR FOR STEEL PLANT Investment Cost LE: 847,100" i"
 
Pavout. Years : 2.1
 

ECO #NM-B-6
 

1.0 PURPOSE
 

The purpose of this ECO is to'raise the power factor
 

from a current value reported to be 60 percent to alter

nate evaluation cases of 80 percent, 90 percent and 96
 

percent to reduce the cost of the monthly electrical
 

billing rates.
 

2.0 PROCESS DESCRIPTION
 

The steel plant, consisting of the old plant and
 

the Automatic Rolling Mill plant has a power factor
 

which is now reported to be approximately 60 percent.
 

It is proposed by this ECO to indicate the annual
 

energy savings by raising the power factor to 80
 

percent, 90 percent and 96 percent. The capacitors
 

will be installed in the 380 volt and 11 kv substa

tions of the old plant and in the automatic rolling
 

mill substation.
 

Capacitor banks will be connected by cable to either
 

existing or new 380 volt switchgear circuit breakers
 

or existing 6.6 kv or 11 kv switchgear circuit breakers,
 

installed high on the back wall behind switchgear to
 

provide safety for personel in the elctrical substation.
 

The proposed capacitor installation will provide a
 

higher power factor, which will reduce wasted energy
 

consumption.
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3.0 - EQUIPMENT LIST/SIZE 

The electrical equipment required for this ECO will be
 

capacitor banks of different rating kVar and voltages,
 

with rack installed, power cables, circuit breakers
 

or fused switches as required.
 

4.0 PREDICTED ENERGY SAVING
 

Based on the old plant and the automatic r.olling mill
 

plant having an existing power factor 
of 60 percent,
 

the predicted energy savings on an annual basis is
 

as follows based on a world wide price of LE 0.092
 

per KWH:
 

Total steel plant annual savings.
 

Steel Plant Section 3.4:of.this-report
 

Raise Annual Annual
 
Annual P.F. Annual Saving LE
 
KWH percent cost Percent savinq
 

24,41-4,000 80 
90 

2,246,088.00 
2,246,088.00 

x 
x 

10 
15 

224,600.00 
336,913.00 

96 2,246,088.00 x 18 404,295.00 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The total investment for electrical components, as
 

indicated in paragraph 3.0 above, is as follows for
 

the steel plant:
 

Total investment for steel plant:
 

Raise P.F, Xnvestment
 
percenW' LE, 
:to
 

80 541,600 
90 703,602
 
96 P47,100,
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6.0 CONCLUSIONS
 

Based on the analysis indicated above in paragraph 5.0
 

the 	payout time for raising the power factor percent
 

to 	96 is most attractive since it has a slightly better
 

payout than the 90 percent case for a relatively small
 

increase in investment. Therfore this ECO recommends
 

that the power factor be raised to 96 percent.
 

In 	addition to the above electrical energy saving there
 

are 	three important additional benefits, when the power
 

factor is raised to 96 percent for the Steel plant:
 

I. 	The re±ease oz e±ectricai system capacity wnicn
 

provides more available electric power.
 

2.1 	 The voltage will rise a percentage which may.require
 

the changing of taps on transformers tol0werthe 

voltage to correct rating. 

3. 	Improve the power system I2R loss which can be
 

calculated to be 61 percent. This improves cable
 

ampacity, transformer, switchgear and other
 

electrical component efficiency.
 

7.0 RECOMMENDATION
 

This ECO should be implemented without any delay.
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DEMAND CONTROLLER FOR Annual Savings LE: 57,000 

REDUCING ELECTRIC POWER Investment Cost LE: 73(800 

DEMAND FOR STEEL PLANT Payout, Years: 1.29 

ECO #NM-B-7
 

1.0 PURPOSE
 

The purpose of this ECO is to reduce peak demand of
 

electricity by automatically shutting l3wn Steel plant
 

machinery when electrical power reaches a pre-deter

mined electrical peak to minimize the cost of the
 

"Constant Annual Charge."
 

2.0 PROCESS DESCRIPTION
 

The steel. plant consisting of Qld plant and the
 

automatic rolling mill now has a contract specifying
 

a "maximum stated demand" of 2400 kw and a normal
 

electrical estimated demand of 3200 kw as is supported
 

by 1984 consumption data.
 

It is proposed by this ECO to automatically reschedule
 

the use of non-essential electrical loads to auto

matically turn off, when the peak demand reaches a
 

pre-set amount in the steel plant. A demand con

troller with relays will be installed in the electri(
 

power substation, set for this duty in the
 

automatic r.olling mill substation and two demand
 

controllers for old plant, one located in the turbine
 

substation and one located in the mazout substation.
 

This will provide savings for reduced peak demand
 

during 24 hour plant electrical operation because the
 

electrical kw will not be permitted to reach the pre

set peak kw value.
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3.0 EQUIPMENT LIST/SIZE
 

The equipment required for this ECO is three demand 

-controller*instruments, varying amounts of control
 

relays in junction boxes, depending on electrical
 

eauiDment location and some s-iall control wire.
 

4.0 PREDICTED ENERGY SAVSNGS
 

Based on the demand controllers automatically pre

veLting the steel plant from reaching 3200 kw demand
 

and not exceeding the 2400 kw contract by automati

cally stopping non-essential units, the predicted
 

annual saving would be as follows, based upon a saving
 

in "Constant Annual Charge" due to a reduction in
 

"Maximum Stated Demand" from 3200 kw to 2400 kw.
 

"Constant Annual Charge" for 3200 kw
 
= 3200 kw x LE 71.35 = LE 228,320.
 

"Constant Annual Charge" for 2400 kw
 
= 2400 kw x LE 71.35 = LE 171,240.
 

Predicted Annual Savings = LE 57,000.
 

The "Constant Annual Charge factor" LE 71.35 is based
 

upon the current Egyptian factor ofLE 7.756 adjusted
 

for the ratio of worldwide to Egyptian electricity
 

costs.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The total investment for electrical components as
 

indicated in paragraph 3.0 above, is LE 73,800 for
 

the steel plant installation. The predicted annual
 

energy savings in parac':aph 4.0 is LE 57,000, which
 

yiblds a payout in 1.2.9 years.
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6.0 CONCLUSIONS
 

Based on the analysis indicated above if the
 

electrical peak demand controllers and their
 

associated components were installed in the steel,
 

plant, the annual saving would be LE 57,000, which
 

corresponds to a payout of 1.29 years.
 

This ECO will provide an excellent payout provided
 

that a sufficient'number of non-essential or reschedulable
 

loads" can be identifi
 

7.0 RECOMMENDATION 

delay.

This ECO should be implemented without 

any 
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CONSIDER ADDING SEALS Annual Savings LE: 20,000 

AROUND DOORS OF REHEATING Investment Cost LE: 40,900 

FURNACES NO. 1 AND NO. 2 Pavout. Years: 2.05 

ECO #NM-B-8
 

1.0 PURPOSE
 

The purpose of this ECO is to consider the possibility
 

of adding seals around the doors of reheating furnaces
 

No. 1 and No. 2 to minimize heat losses.
 

2.0 PROCESS DESCRIPTION
 

Currently the doors to both furnaces are very lOose
 

fitting thus allowing excessive leakage on all sides.
 

The doors are opened in an upward direction by a
 

manually operated counterweight assembly.
 

To provide a better seal around the doors, steel
 

channels should be welded to the outside of each
 

furnace on each side of the doorway. It is recom

mended that new doors be furnished that would have a
 

good fit with the permanently mounted channels.
 

Also, a new door still should be installed that will
 

provide a good fit with the door. This is the most
 

practical method of sealing the doors.
 

3.0 EQUIPMENT LIST/l fr
 

For each reheating furnace provide the following:
 

a) One (1) steel framed door, refractory lined and
 

convered with castable.
 

b) Two (2) fixed steel channels for the sides of
 

the door.
 

c) One (1) steel door sill.
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All of the above material should be fabricated and
 

furnished as a unit to insure proper fit.
 

490 PREDICTED ENERGY SAVINGS
 

By providing a better seal around the door of re

heating furnaces No. 1 and No. 2, it is estimated
 

that the efficiency of each furnace will improve by
 

one percent. For reheating furnace No. 1, this
 

results in a savings in mazout fired of approximately 

65 tons/year. For reheating furnace No. 2, this
 

results in a savings in mazout fired of approximately 

18.5 tons/year. On the basis of worldwide prices,
 

the total annual savings for both furnaces is 

LE 20,000.
 

5.0 INVESTMENT AtND ASSOCIATED ECONOMIC EVALUATION 

The cost to furnish and install the materials as
 

described above is LE 40,900. Based on a yearly 

energy savings of LE 20,000, te payout on the basis
 

of worldwide prices is 2.05 vears.
 

6.0 CONCLUSIONS
 

By improving the sealing around the doors of reheating
 

furnaces No. 1 and No. 2, moderate energy savings can
 

be realized, resulting in a 2.05 year payout.
 

7.0 RECOMMENDATION
 

This ECO should be implemented.
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Not Applicable
Annual Savings LE:
INGOTS
CHARGING HOT 

Investment Cost LE:. Not Applicable
 FROM THE STEELMAKING SHOP 


Not Applicable
Payouti'YearS:
TO THE REHEATING FURNACES 


ECO #NM-B-9
 

1.0 PURPOSE
 

To investigate the possibility of-charging 
hot ingots
 

from the steelmaking shop to the 
reheat furnaces or for
 

the new continuous casting machine 
i eeding the automatic
 

rolling mill.
 

2.0 PROCESS DESCRIPTION
 

In steel plants that have a means 
of obtaining hot steel
 

billets or slabs and delivering 
them to a reheat furnace,
 

an effective way of reducing fuel usage 
is to charge the.
 

as soon as
 
billets or slabs into the reheat 

furnace, 

550 0C.
 

possible, while they are still 
hot, usually over 


a considerable amount of thermal
 Because there is 


energy stored in the steel at this 
step of the operation'
 

it will take less energy to reheat 
the steel to rolling
 

temperature and thereby reduce 
the amount of fuel
 

This practice is called
 
consumed in the reheat furnace. 


"hot charge" and today is being 
utilized or developed
 

n niants that have continuous,
in particr'-- ; 

casters.
 

The first consideration undertaken 
when developing a
 

plan for hot charge is to study 
the logistics for
 

transporting hot semi-finished 
steel from a continuous
 

caster or rolling mill to the 
reheat furnace. The
 

question arises as to the physical 
location of the
 

reheat furnace with respect to 
the producing unit,
 

which is almost always a continuous 
caster. The
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question that follows is the means of transporting th
 

hot steel and method of charging it into the reheat
 
furnace. In preparing layouts for new casting machin
 

an battempt is made to locate the continuous caster as
 
close to the downstream rolling operation as physical
 

possible.
 

In some cases, the caster is close-coupled to the
 

rolling mill and discharges directly onto the entry
 
table of the rolling mill. This arrangement allows
 

for "direct charge" with the hot steel bypassing the
 

reheat furnace altogether and moving directly into thi
 

first roughing pass of the rolling mill. Designers
 

try to settle on this arrangement even i-f there are
 

no immediate p2.ns for direct charge, because it will
 

allow for the practice at some future date. Unless
 

the caster and rolling mill are close-coupled, a
 
direct charge practice is impossible. It is no doubt
 

apparent that a close-coupled arrangement of caster
 

and rolling mill provides the easiest means of
 

accomplishing "hot charge", also.
 

The layout and operating practices in the steelmaking
 

shop at National Metal Industries Co. does not lend
 

itself to the concept of "hot charge" in any practica.
 

or reasonable way. The steelmaking shop is not in thE
 

most favorable location with respect to #1
 

reheat furnace but even so, ingot transport is not
 

impossible, although it is logistically undesirable.
 

But moving steel ingots out of the open hearth shop tC
 

the rolling mill is a minor problem compared to
 
other obstacles, if for the moment it is assumed that
 

the molds will ride on a railroad car without falling
 

over.
 

To name a few of the obstacles, the first that ,.ust
 

be overcome is the bottom pour teeming practicc on
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the pit side floor. This does not permit moving the 

molds until the steel is relatively cold, which subtracts 

from any hot charge advantage. 

Another major problem is the stripping operation
 

conducted in the pit after the ingots are cold. The
 

mold stripping is done manually except for the help
 

of the overhead crane, and this kind of operation can
 

only be done "cold". It would be impossible for ingots
 

to be stripped "hot" under these-conditions. Obviously,
 

this negates any potential for hot charge without a
 

practice change.
 

The size of the steel-ingot presents a problem fo3
 

transporting them in an upright position7.-These
 

ingots are reported to be 155 mm square, and althougl
 

the height is variable, the maximum height is roughl.
 

1400 mm. There are about 170 ingots per heat, with
 

each ingot weighing nominally 200 Kg. The ingots are
 

not free standing when stripped.
 

Furthermore, there are no transportation facilities
 

existing between the open hearth pit and the semi

automatic rolling mfll.. This situation can he'over

come at a cost.
 

Looking at the overall concept of hot charging ingots
 

from the open hearth shop to #1 reheat furnace,
 

radical changes are dictated, some of which are
 

suggested below.
 

It would seem that the relatively small size of the
 

molds and ingots mandates a bottom pour practice, but
 

in a way so that the molds can be movcd after teeming
 

while still hot. This conceivably could be accomplished
 

by making up the refractory bases and headers on
 

special railroad cars in order to move the hot molds
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with ingots to a remote stripper or strippers in close
 

proximity to-the reheat furnaces. This is similar to
 

a standard bottom pour practice in modern shops
 

where large ingots are handled by railroad and subse

quently stripped, reheated in soaking pits and then 

rolled into slabs or blooms. Railroads and rolling
 

stock would have to be provided at National Metal
 

Industries Co. to do this.
 

Any stripping operation for this plant must be mecha
nized because the steel would be hot. 
This could no
 

doubt be accomplished with a redesigned mold and the
 

provision of stripper cranes, runways, buildings,
 

railroads and the like,.
 

once the proolems mentionea above are overcome,
 

handling the hot ingots to the reheat furnace" should
 

be relatively straightforward by comparison to other
 

problems. Conventional equipment like cranes and
 

tongs could be utilized, which of course will require
 

runways and buildings.
 

The concept spelled out here is certainly not without
 

great risk.. The teemed molds probably could not
 

withstand being transported by railroad in an upright
 

position because of their small base and high center
 

of gravity. If they fall over, the concept is not
 

viable, and the likelihood is that they will fall
 

over. It is conceivable that some scheme could be
 

thought through to overcome this problem also, but
 

at a cost. 

..Taking everything into consideration, and recognizing
 

the drastic facility changes required to accomplish
 

hot charging ingots from the steelmaking shop to
 

#1 reheat furnace, it is clear that huge
 

investments are required with extended outages for
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construction. From a physical and economic point of
 

view, the project is definitely beyond the'.scope of this
 

work, and does not lend itself to energy conservation
 
evaluation.
 

On the other hand, every consideration should be given
 

to "hot charge" for the automatic rolling mill as part of
 

the.planning for the new electric steel shop and continuous
 

caster. As pointed out in the beginning, hot charge is
 

an easy and effective way of reducing fuel consumption
 

and certainly should be undertaken in the design of new
 

facilities.
 

3.0 EQUIPMENT LIST/SIZE
 

No new equipment is required for this ECO as it pertains
 

to charging hot ingots from the steelmaking shop t6
 

#1 reheat furnace, since the project is not recommended.
 

Facilities to provide hot charging of ingots from the
 

new caster to the automatic rolling mill should be
 

seriously considered for the electric furnace/continuous
 

caster project.
 

4.0 PREDICTED ENERGY SAVINGS
 

Energy savings for this ECO, apply only to the new
 

electric furnace/continuous caster project and should
 

be developed as verifiable savings in that appropria

tion.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

No investment has been developed for.this ECO as far
 

as charging hot ingots from the steelmaking shop to
 

#1 reheat furnace.
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6.0 CONCLUSIONS
 

Hot charging ingots to #1 reheat furnace from the exist+
 

ing open hearth shop does not appear economically viable.
 

Hot charging blooms to the automatic mill reheat fu:nace
 

from the new continuous caster is a worthwhile under

taking and should be pursued as an integral part of the
 

new facility expansion program.
 

7.0 RECOMMENDATION
 

Hot charging billets from the hew continuous caster
 

to the automatic rolling mill reheat furnace should
 

he implemented.
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RHF #1 RHF #2 A0F 

INVESTIGATE THE REPLACEMENT Annual Savings,IE: 105,000 39,500 257,800 

OF REFRACTORY IN ALL THREE Investment Cost,LE: 92,100 50,200 .203f40 

REHEAT FURNACES Payout, Years: 0.88 1.27 0.79 

ECO #NM-B-10
 

1.0 PURPOSE
 

The purpose of the ECO is to investigate the replace.
 

ment of refractory in the plant's three reheat furnaces
 

with the aim of upgrading these refractory systems,
 

when the next replacement is undertaken, as routine
 

maintenance.
 

2.0 PROCESS DESCRIPTION
 

From available plant iLziormation, the refractory in
 

the furnaces are replaced yearly. The primary require

ment for refractory materials is both chemical and
 

physical stabiiity at high temperatures, while at the
 

same time providing maximum possible insulation, to
 

reduce the outside metal temperature, i.e., reduce
 

heat losses to the atmosphere.
 

For the reheating furnaces considered, our intent is
 

to make a selection between the following three
 

choices, i.e., hard refractory and ceramic fiber
 

Z-block positive attachment modules, or Z-block
 

veneered modules.
 

Listed below are the advantages and disadvantages of
 

the three selected choices:
 

Hard refractory:
 

Advantages: 	 1) Will withstand mechanical abuse.
 

2) Lower material cost.
 

3) Slightly lower ongoing maintenance.
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Disadvantages: 	 1) Very little BTU savings.
 
2) High cold face temperature.
 

3) Subject to thermal shock (spallings).
 
4) Extremely high heat storage.
 

5) 	Longer start-ups and shutdowns.
 

6) 	Uneven furnace temperature - cold
 

spots or hot spots.
 

Ceramic Fiber, Z-block positive attachment modules:
 

Advantages: 	 1) High BTU savings - 25 to 30 percent.
 
2) Low cold face temperature.
 

3) No thermal shock.
 

4) 'Very little heat storage
 

5) 4 - 8 hours less on startups and
 

shutdowns.
 

6) Even heat distribution.
 

7) 	Fast installation.
 

8) Lightweight.
 

9) Heavily supported with bolt through
 

attachment.
 

10) Resists water.
 

11) Thickness up to 12 inches standard,
 

over 12 inches are special order.
 

Disadvantacres: 1) Will not withstand better than
 

average mechanical abuse.
 

2) Higher maintenance.
 

3) Slightly higher ongoing maint3nance
 

costs.
 

4) Will not accept certain fuel 'sorl'
 

chemicals.
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Ceramic Fiber, Z-block veneered modules:
 

It should be kept in mind that while the advan
tages of the veneered modules are the same as
 
the positive attachment modules, it is to a much.
 
lesser degree that they are advantageous. Also,
 
veneered modules over hard refractory do not
 
require a total tear-out of hard refractory,
 
as the attachment modules do.
 

The preparation for veneered modules would include
 
sandblasting, gunniting, flat troweling, curing
 
time, and re-sandblasting, in addition to installin(
 
the veneered module. This is providing the refrac
tory lining is structurally sound. If not, it has
 
to be repaired or replaced. You will also expe
rience a module loss of 10 
- 15 pct. per year, whick
 
can be quite costly in material costs, maintenance
 
costs and Btu loss. Maximum thickness is 4 inches,
 
which reduces insulation value compared to the
 
positive attachment module.
 

Because of the above listed disadvantages for
 
the veneered modules, we will limit ourchoice
 
between hard refractory and positive attachment
 

modules.
 

3.0 EQUIPMENT LIST/SIZE
 

A full refractory replacement will reqiire that a
 
survey be made for all three reheat 'urnaces. This
 
survey will dictate the quantity of bricks and/or
 
volume of refractory and necessary shapes to be pur
chased. Ia addition to the refractory brick, as
 
well as gunniting mixes where required for the juic'N
 
(hard) refractory type installation.
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4.0 PREDICTED ENERGY SAVINGS
 

Based on available data developed in the United States,
 
the differences in heat losses and outside metal wall
 
temperatures for the two types of refractory analyzed,
 
are as follows
 

Material Thickness Average fur- BTU Cold wall 
nace tempe-
rature 

loss 
. 

temperature 
. ..... 

Z-Block "230 nuni 1,280 0C 392 BTU 100*C 

Hard Refractorv 230 mm 1,280 C 
 1,970 BTU 268eC
 
Ft7*HR 

Considering the above temperatures for losses (wall tem
peratures measured in the plant for reheating furnace #2,
 
were actually between 250-260*C, while those for the
 
automatic furnace were higher) we calculate the following
 
savings, based on overall furnace dimensions:
 

-Reheat furnace #1: 2,237,604 BTU/hz
 
Reheat furnace #2: 1,262,400 BTU/hr
 
Autom. Reheat furnace: 5,493,018 BTU/hr
 

This heat loss expressed savings in LE/years amount to
 
105,002 (RHF #1), 39,493 (RHF #2) and 257,765 (ARHF),
 
based on 7,500 hours operation for RHF #1 and ARHF and
 
5,000 hours for RHF #2, at worldwide energy prices.
 

5. INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The estimated investment for new Z-block installation
 
versus the present cost for hard type refractory(as
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reported by Nametin) and approximate payout are listed 
in the table below: 

NEW REFRACTORY REFRACTORY ADDITIONAL YEARLY PAYOUT 
ESTIMATED COST, REPLACEMENT INVESTMENT SAVINGS YEARS 
Z-BLOUK PRESENT COST FOR Z-BLOCK,

LE 

RHF #1 128,100 .36,000 92,100 105,000 0.88 

RHF #2 75,200 25,000 50,200 39,500 1.27 

ARHF 306,400 103,000 203,400 257,800 0.,79 

6. 	CONCLUSIONS
 

Based on the information detailed in paragraph 2.0; and the
 
superior &.erall performance of-Z-blockthe-payout .
 
shown above is attractive.
 

7. 	RECOMMENDATIONS
 

we recommend implementation of this EOO,
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INSULATE WATER-COOLED Annual Savings LE:' 1,725,200 
"RUNNERS" ON ALL REHEAI 
FURNACES 

Investment Cost LE: 
Payout, Years: 

173,900 

0.I0 
(37 days) 

ECO #NM-B-l1 

1.0 PURPOSE
 

One of the methods of significantly reducing energy
 
usage in a metallurgical furnace is to improve the
 
insulation practice. 
One generally accept,.d and
 
effective way to reduce fuel rate is to Lisulate ths
 
water-cooled pipes inside the furnace. 
Those who
 
have observed the large heat losses caused by bare
 
water-cooled pipes recognize the need for this tve
 
pipe insulation.
 

2.0 PROCESS DESCRIPTION
 

Material processed in a pusher-type metallurgical
 
furnace, such as a reheat furnace, is supported
 
throughout the length of the furnace on "wet" or
 
water-cooled skid pipes. 
 This supporting system
 
must be cooled to preclude distortion and rapid
 
destruction due to elevated furnace temperatures
 
that frequently approach the melting point of steel,
 
which would cause the supporting structure to collapse
 
under load.
 

The fuel rate can be significantly reduced by insu
lating these water-cooled piping systems by several
 
commonly used methods.
 

One of the earlier insulating mediums for skid pipes
 
is a special high alumina castable which is cast in
 
place. This technique is still in common use.
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An alternative to using a "cast in place" insulation
 
system is to use a pre-cast reinforced high alumina
 
refractory which provides an easy, practical way to
 
improve furnace efficiency. This technique involves
 
some welding, but special shapes are available that
 
require no welding and only minimum mortar joints..
 

This technique is recommended.
 

There is also a totally new non-welded refractory
 
insulation system (Patent Pending) for skid pipes in
 
steel plant reheat furnaces. This system was developed
 
through extensive application trials in steel reheating
 
furnaces. The insulation is manufactured from moldable
 
plastic materials and is available in a lightweight
 

insulating tile for normal use and a dense refrabtory
 
tile for additional protection when slag attack and
 
excessive temperatures are factors. Since these tiles
 
grip the pipe tightly, they are resistant to furnace
 
vibration. At the present time, this insulation '
.. 

is not available outside the western hemisphere.
 

2.1 Physical Work Required
 

Castable skid pipe ifisulating systems are c fn 

place, similar to cuncrete with formwork. 

The system recommended for this ECO is 2 inch 
pre-cast reinforced insulating tile which is 
held in place by clips welded to the pipe with
 
other shapes available requiring no welding.
 

The insulation can be installed on skid pipes 
and cross-overs so that only the skid bar itself
 
is exposed, which is estimated to be about 10 
percent of the surface area.
 

The non-welded insulation system is designed for
 

easy installation to reduce furnace downtime. It
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j. nJnd.jeQuDy, using an expander tool and the 
joints are then caulked 

3.0 EQUIPMENT LIST/SIZE 

This ECO requires the purchase and installation of
 
sufficient 2 inch thick insulating tile to obtain
 
at least 90 percent coverage of the water-cooled
 
piping systems in each of the three reheat furnaces
 
in operation at National Metal Industries Company.
 
It is desirable to get 90 percent coverage, and the
 
evaluation has been made on this basis.
 

4.0 PREDICTED ENERGY SAVINGS
 

No. 1 Reheat Furnace
 

No. 1 reheat furnace has four (4) water-cooled skid
 
pipes, each 4 inches in outside diameter and 52.5 feet
 
long. The surface area of all four of the pipes is
 
195.8 sq. ft. at 90 percent coverage. With a furnace
 
temperature of 21000 F, the bare pipe heat loss is
 
8,223,600 Btu/hr, while the insulated pipe heat loss
 
is 1,116,000 Btu/hr. This is a net savings in heat
 
loss of 7,107,600 Btu/hr, equivalent to 180 kg of
 
mazout per hour. 
Using 7500 as the annual operating
 
hours for No. 1 reheat furnace, the savings of mazout
 
is 1,340 metric tons/year. At a worldwide price of
 
mazout at 241.8 LE per metric ton, this represents a
 
savings of approximately 324,000 LE/year at 90 percent
 

No. 2 Reheat Furnace
 

No. 2 reheat furnace has three (3) water-cooled skid
 
pipes, each approximately 3 1/2 inchec in outside
 
diameter and12meters.long. The surface area of all
 
three of the pipes is approximately 9 m2:.at 90
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percent pipe coverage. With a furnace temperature of
 

10500C, the bare pipe heat loss is 3,110,400 Btu/hr,
 

while the insulated pipe heat loss is 495,700 Btu/hr.
 

This is a net savings of 2,614,700 Btu/hr, equivalent
 

to 66 kg of mazout per hour. Using 5,000 as the
 

annual operating hours for No. 2 reheat furnace, the
 

savings of mazout is 330 metric tons/year. At a
 

worldwide price of mazout at 241.8 LE/metric ton, th.
 

represents a savings of approximately 80,000 LE/year
 

at 90 percent insulation coverage.
 

No. 3 Reheat Furnace (Automatic Mill)
 

No. 3 furnace has four (4) water-cooled skid pipes,
 

each approximately 4.5 inches in outside diameter and
 

19 meters long. The surface area of these four pipes is
 
2
27.'5 m .
 

There are also twelve (12) transverse pipes approxi

mately 5.27 inches in outside diameter, each 5 meters
 

long. The total surface area of all twelve of these
 

pipes is 25.3 M
2
 

The total exposed area of the water-cooled piping
 

support system i2 -bout 47.4 square mtrsat 90 percent
 

pipe coverage. At a furnace temperature of 1250 0C,
 

the bare pipe heat loss is 29,138,400 Btu/hr. The
 

insulated pipe heat loss is 3,220,500 Btu/hr. This
 

is a net savings of approximately 25,918,000 Btu/hr,
 

equivalent to 653 kilogmof mazout per hour. Using
 

7500 as the annual operating hours for No. 3 reheat
 

furnace, the savings of mazout is 4,875 metric tons
 

per year. At a worldwide price of mazout a 241.8
 

LE/metric ton, this represents a saving of approxi.
 

mately 1,178,000 LE/year at 90 percent insulation
 

coverage.
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in summary,lthe savings for all three furnaces at
 
90"percent coverage of the piping systems:
 

No. 1 urndue 324,000 LE/Yr
 
No. 2 Furnace 80,000 LE/Yr
 

No. 3 Furnace L,178,000 LE/Yr
 

L,582,000 LE/Yr
 

Additionally, there is an estimated 30 percent savings"
 
in water usage which amounts to LE 143,200 per year at'
 '
 
worldwide prices.
 

5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The total predicted annual savings for this ECO is
 
LE 1,725,200. Based on an investment of LE 173,900
 
the project will pay odt in 37 days.
 

6.0 	 CONCLUSIONS
 

Based 	on the analysis shown above insulating the
 
water-cooled skid pipes in all three reheat furnaces
 
with 	90 percent coverage results in a predicted
 
savings of approximately 1,725,200 LE/year and a very
 

rapid 	payout in 37 days.
 

7.0 	RECOMMENDATION
 

The ECO should be implemented.
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OBTAIN EXTRA OXYGEN Annual Savings LE 63,100 
BOTTLES Investment Cost LE: 24,000 

Payout, Years: 0.38 
ECO #NM-B-12 

1.0 PURPOSE
 

The purpose of this ECO is to provide extra bottles
 
to store temporary excess production in the Oxygen
 
Plaht, in order to prevent the loss of energy through
 
the discharge of useable oxygen to the atmosphere.
 

2.0 PROCESS DESCRIPTION
 

The design capacity of the oxygen plant is 63 Nm3 /hr.
 
Actual average consumption as recorded by NAMETIN for
 
1983/1984 is 38 Nm'/hr, which results in an oxygen
 
surplus of 25 Nm'/hr. This amount is lost (it has
 
to be vented), unless stored and used when actual
 
consumption exceeds 63 Nm3 /hr.
 

At present oxygen consumption is above normal due to
 
various maintenance work, and also due to the usage of
 
oxygen in cutting billets from reheating furnace #1 by
 
oxygen-butane flame. 
 The latter might be eliminated
 
when the hot shears will be repaired. At present however,
 
the plant complains of an inadequate oxygen bottles
 
supply. 
 If the use of oxygen for cutting billets were
 
discontinued, and a regular schedule of returning
 
empty bottles on time to the Oxygen Plant were monitored,
 
the number of bottles presently on hand are sufficient
 
to store all available production.
 

3.0 EQUIPMENT LIST/SIZE
 

75 bottles of 5.7 Nm3 
capacity (200Vscf) arerequired.
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4.0 PREDICTED ENERGY SAVINGS
 

There is energy saving to be gained provided the
 
excess capacity is no longer vented at any time.
 
If we assume that at prese.t, venting occurs 20 days
 
a year, at a rate of the design excess of 25 Nm/hr,
 
and if we take the value of the oxygen at LB 32 per
 
bottle (at worldwide cost), then we are venting the
 
equivalent of 63,100 LE per year.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

If the price of one empty bottle is LE 3zu the acquisi
tion of nearly 200 bottles could be paid for from only
 
one year of predicted savings.
 

Since the cutting of billets consumes 60 bottles per
 
day, a total of 75 bottles at a total cost of 24,000
 
LE should cover the plant's need for excess storage.
 
Using our projection of 20 days per year the payout
 
would be in slightly over 4.5 months.
 

6.0 CONCLUSIONS
 

Since the assumption of only 20 days venting per year
 
is conservative, the payout, in order to save energy
 
(which was used to manufacture oxygen), is attractive
 

7.0 RECOMMENDATION
 

We recommend the purchase of 75 bottles, which should
 
relieve the venting required.
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IMPROVE PERFORMANCE OR .Annual Savings LE : 41 i000 

REPLACE STEAM CRANES IN Investment Cost LE: 7 000 

STEEL MAKING SHOP Payout, YRS I 

(62 il,<days) 
ECO # NM-B-13 

1.0 PURPOSE
 

The purpose of this ECO is to.,improve the 'performance of
 

the two steam cranes in the steel making shop, or to
 

replace them.
 

2.0 PROCESS DESCRIPTION
 

The steam cranes presently used are very old inneficient
 

pieces of equipment. The stationary boilers generate
 

4-5.Bar low pressure steam. The fuel burned is sular
 
The intent of this ECO is either to improve the thermal
 

(energy) efficiency of the two boilers, by installing
 

new burner packages, or based on the rather inefficient
 

operation, recommend the purchase of new equipment
 

(electrically operated cranes).
 

3.0 EQUIPMENT LIST/SIZE
 

Alternate "a". Improve existing operation by providing'.
 

two new burner packages.
 

Alternate "b": Replace existing equipment with two"new
 
electric cranes.
 

4;0 PREDICTED ENERGY SAVINGS
 

For alternate "a" according to available information,
 

the fuel coasumption is at present about 25 liters/hr/
 

crane of sular. Based on our survey, the presen.,
 

efficiency does not exceed 30 percent. If we in tall
 

new burner assemblies the expected efficiency w! Ll be
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70 percent, an increase of 40 percent. Based on 7,500-hours
 

per year operation, the total amount of fuel saved
 

annually will be LE 20,500 per crane, at worldwide cost.
 

For alternate "b", taking the total present sular
 

consumption per crane for 7,500 hours per year, we
 

calculate a yearly cost of LE 51,200 per crane based
 

on worldwide prices. Conversely, using a 50 KW motor
 

for the electric crane, the yearly energy cost amounts.
 

to LE 34,500, based on worldwide prices. Thus, the
 

yearly savings when switching from sular to electricity
 

amount to LE 16,700 per crane.
 

5.0 INVESTMENT AND ECONOMIC EVALUATION
 

The investment required for alternate "a" is LE 7,000
 

for each crane, which results in a payout of 0.17 days.
 

For alternate "b, the investment is approximately
 

LE137,400 per crane which yields a payout of over 8 yeazo.
 

6.0 CONCLUSIONS
 

The revamp of the existing burners is certainly very
 

attractive, however new electric cranes, can not be
 

justified solely for enerav savincts. since the Pavout
 

exceeds 8 years.
 

7.0 RECOMMENDATIONS
 

We recommend implementation of this ECO, based upon
 
'
 the attractive Pavout shown for alternate "a ,
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AUTOMATIC AIR/FUEL Annual Savings LE: See Table 
RATIO CONTROLS Investment Cost LE: 39,000 

'Pavout, Years: See Table 

ECO #NM-B-14 

1.0 PURPOSE
 

wne purpose of this ECO is:ito provide automatic
 
fuel/air ratio controllers on each furnace or major
 
combustion device in the National Industries plant.
 

This would include the two open hearth furnaces, the 
three reheat furnaces, and the boiler.
 

2.0 PROCESS DESCRIPTION
 

The process description for all of these combustion
 
devices will be the same, and they will therefore be
 
discussed in a single process description. (Note,
 
however, that pricing will vary slightly for the
 
sensing transducers, as 
size varies. The controller, 
and the control panel will be standard, however, and 
do not vary with the installation size.) 

Essentially, in a modern air/fuel controller, tithei 
required heat input would be preset, thus'fixind thp 
fuel (mazout) flow. 

The controller will then adjust air flow to meet a 
preset value, which would normally result in an
 
excess oxygen content of 2 to 6%. 
 This value will
 
vary slightly with the installation, to allow for
 
less than optimum mixing, oxygen interchange with
 
the steel surface, particularly in the open hearth,
 
and the like.
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Additionally, consideration must be given to increasing
 
the overall plant yield by running the reheat furnaces
 
at low excess oxygen conditions, not only to ,Save fuel,
 
but to reduce oxidation of the bii.4
 

3.0- EQUIPMENT LIST/SIZE
 

The implementation of this ECO will require: 

a) Transducers for fuel and air flow
 

b) An oxygen analyzer in the exhaust gas*
 
c) A control panel
 

d) A control valve in the fuel line
 
e). A control damper in the air feed duct*
 
f) Miscellaneous wiring, supports, '.etc'_.__
 

*If ECO's #NM-A-8, A-9, A-13a, A-13b and A-13c have
 

been implemented, then an appropriate reduction in
 
investment costs will be taken.
 

4.0 PREDICTED ENERGY SAVINGs
 

The automatic air/fuel ratio controller is expected
 
to provide better control of air/fuel ratio, since
 
the system will respond immediately and finitely to
 
the need, while the operator, making a manual adjust
ment "after the fact" will normally track the proper
 
value in a tardy manner. This saving is expected to
 
be nominally 1/2% of the annual fuel cost for the
 

furnace.
 

Savings calculated for each furnace/boiler are:
 

LE/Year
 
a) Open heartn rurnace ff1 7,700
 
b) Open hearth furnace #2 7,,700
 
c) Reheat furnace #1 7,900
 
d) Reheat furnace #2 2.200
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LE/Year
 
e) Reheat furnace (automatic
 

rolling mill) lS,900
 

f) Boiler, steam 5,300
 

These figures are based on worldwide prices.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The investment cost for each of the above furnaces
 

(boiler) has been estimated at LE 39,000.
 

Thus the payout varies from 2.5 years in the most
 
favorable case (Autom.Reh. Furnace) to almost 18 years
 

(reheat furnace #2). Even with the reductions
 

mentioned under 3.0, the payout will be favorable for
 
only the automatic rolling mill furnace.
 

Savings Payout, Years
 

a) 7,700 5.06 

b): 7,700 5.06 

c) 7,900 4.94 
d) 2,200 17.73 

e) 15,900 2.45
 
f) 51300 '7.36
 

Avg. 7,1800 5.00
 

6. CONCLUSIONS.
 

The payout for this ECO does not look attractive except
 

for the automatic rolling mill furnace..
 

7.0 RECOMMENDATION "x .
 -

We do not recommend implementation of this ECO,%. except
 

for the automatic rolling mill reheat furnace.-'
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INSTALL AUTOMATIC DOOR Anniual Savings LE: 25,000 
CONTROLS ON REHEAT Investment Cost LE: 12,100 
FURNACES Payout, Years: 0.48 

ECO #NM-B-15
 

1.0 PURPOSE
 

The purpose ox Lnis zuu.s to install automatic dooz
 
controls for all three reheat furnaces that operate in
 
sequence with the mechanical pushers installed in
 
front of the furnace charging doors.
 

2.0 PROCESS DESCRIPTION
 

In principle, the scheme for automating the doors on
 
each of the three reheat furnaces is the same. The
 
objective is to keep the doors closed, except for,
 
those periods when product is being charged into the
 
furnace or when it is being discharged.
 

This can be done by providing motor driven operators
 
on each of the furnace doors, both on the charging
 
and discharging sides, which are interlocked with the
 
mechanical pushers. 
 Relays and limit switches will be
 
installed that sense door position as well as the
 
action of the pusher.
 

The sequence will be initiated by pushing a start
 
button to open the door. 
When the door is open-the
 
pusher will automatically start immediately to move
 
into the furnace. Another start button will be pushed
 
to withdraw the pusher. 
The controls will automati
cally close the door when the pusher has been extracted
 
from the furnace.
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This.ECO applies to three charging doors and two
 
discharge doors. 
 Reheat furnace No. 2 does not have
 
a door on the discharge.
 

3.U EQUIPMENT LIST/SIZE 

a.) -'Five (5)motor driven activators to open the 
furnace doors.' 

b) Switches and relays for door and pusher operation.
 

4.0 PREDICTED ENERGY SAVINGS
 

By providing automatic controls to open and close the
 
furnace doors, 
as well as to actuate the motion of
 
the mechanical pushers, the total length of time
 
that the furnace doors are open for charging and
 
discharging is minimized. 
It is estimated that the 
efficiency of the No. I and No. 3 furnaces can be
 
improved by approximately one half percent and by
 
approximately 1/3 percent for furnace No. 2. 
For
 
reheating furnace No. 1, this results in a savings
 
in mazout fired of approximately 33 tons/year. For
 
reheating furnace No. 2, the savings would be approx
imately 6 tons/year and for reheating furnace No. 3,
 
the savings would be approximately.65 tons/year. On
 
the basis of worldwide prices, the total annual
 
savings for the three furnaces is LE 25,000.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The cost to furnish and install the materials as
 
described above is LE 12,100. 
 Based on a yearly
 
energy savings of LE 25,000, the payout on the
 
basis of worldwide prices is 0.48 years..
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6.0 CONCLusIONS
 

By installation of automatic door controls for all
 
three reheat furnaces that operate in sequence with
 
the'mechanical pushers, significant energy savings
 
can be realized resulting in a 6 month payout.
 

7.0 RECOMMENDATION
 

This ECO should be implemented.
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INVESTIGATE USE OF Annual Savings LE: none 
ELECTRIC HEAT OR OIL/OIL Investment Cost.LE: none 
EXCHANGER TO REPLACE Payout, Years: not applicable 
STEAM IN MAZOUT HEATING 

ECO #NM-B-16
 

1.0 PURPOSE
 

The purpose of this ECO is to investigate the replace
ment of steam heating of mazout with an electric
 
system, or some oil/oil heat exchange system where
 
part of the oil has been heated to a higher tempera
ture.
 

2.0 PROCESS DESCRIPTION
 

The mazout system has been described in ECO #NM-A-14.
 
Presently electric heat is used to preheat the mazout
 
being fed to the automatic rolling mill reheating
 
furnace. All other mazout lines and tanks are heated
 
with steam.
 

The system involves long lines, large (600t) storage
 
tanks as well as day tanks. The movement of mazout
 
through pipes requires that its temperature stay
 
suitably above its pour point temperature of 38°C.
 
Since the existing system is in place and operating,
 
a switchover to another heating system, would involve
 
a revamp of the whole plant. Three large storage
 
tanks of 600 tons each (presently heated by steam
 
coils) would have to be refurbished with electric
 

heaters.
 

One major problem would be the line coming from the
 
dock, where the mazout is being unloaded, which is in
intermittent operation., In the absence of the steam
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companion pipe,* a flushing system for this line with
 
some lighter hydrocarbon (such as sular) would have to
 
be installed. Due to the frequerntly occurring power
 
failures, an electrical heating system would not be
 
reliable enough for this service.
 

It appears that electric heating could be applied toi
 
day tanks and to the suction of pumps.' ,If the boiler
 
is to be revamped, fuel preheat could 'ailsobe included.
 
This, however, can also be easily achieved with steam.
 

The open hearth furnaces have a fuel oil preheat
 
system (to about 80-90 0 C) with exhaust gases. The
 
old mill reheating furnaces have no preheat system,
 
but the fuel oil pipes leading to the burners are
 
piped along the furnace wall, thus qettincr preheated.
 

3.0 EQUIPMENT LIST/SIZE
 

In view of the conclusions reached in the' following,
 
paragraph, 4.0, no equipment has been priced.
 

4.0 PREDICTED ENERGY SAVINGS
 

a) Electric Heating of Mazout
 

From the energy consumption summary tables published
 
in the Preaudit Report, we find that the price per
 
MM Btu for electricity is about 5 (five) times
 
higher than the price of No. 6 fuel oil 
(mazout),
 
Thus, the boiler which generates steam used en
tirely for the heating of mazout consumes roughly
 
1/2 ton/hr of mazout. If we consider the efficiency
 
of the boiler (60%) and add another 10% for various
 
losses, we arrive at a consumption of: 500 kg/hr
 
mazout for heating. This corresponds to 19.32 MM
 
Btu/hr or based on the worldwide cost of mazout,
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121LE/hr, the corresponding cost for electricity 
would be 521 LE/hr. Thus electrical heating is 
unattractively five times more expensivc. This 
does not even include the new equipment for 
electrical mazout 'heating which would have to be 
installed. 

b) Oil/Oil Heating 

This alternate would preheat the bulk of the oil 
with hot flue gases, to a temperature in excess of 
the one required for adequate flow conditions, and 
thus exchange the overheated mazout with cold 
mazout. 

The heating of fuel oil with flue gases has been 
done successfully in some petroleum refineries. 
It is, however, a rather dangerous practice, in 
which the potential risk of fire should a 
tube rupture, can not be excluded. Even many 
refiners, who have extensive experience with the 
handling of hazardous hydrocarbon streams, are 
fearful of using this type of system. We cannot 
recommend such a system for a steel plant. 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION 

There is no investment contemplated for this ECO. 

6.0 CONCLUSIONS 

In view of the problems described above, further studvy 
of this ECO is not warranted. 

7.0 RECOMMENDATIONS 

We do not recommend further work on-this ECO.-
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INVESTIGATE SCRAP AND 
 Annual Savings LE: None
 
PIG IRON PREHEAT Investment Cost LE: Not Applicable 

'Payout, Years: 
 "Not Applicable
 

ECO #NM-B-17
 

1.0 PURPOSE
 

The purpose of this ECO is to investigate the feasi
bility of preheating scrap and pig iron,before it is
 
charged to the furnaces.
 

2.0 PROCESS DESCRIPTION
 

Preheating of scrap aluminum is being done in a plant
 
in the United States. However, it requires the
 
installation of a preheating furnace that utilizes
 
direct firing and the use of waste heat from other
 
furnaces. 
For the Nametin plant it is not a practical
 
and economic ECO.
 

3.0 EQUIPMENT LIST/SIZE
 

This is not applicable for this ECO
 

4.0 PREDICTED ENERGY SAVINGS
 

If waste heat can be used to preheat the scrap, energy
 
savings could be realized. However, based on the
 
experience in the United States,direct firing is also
 
required. 
This direct firing is better accomplished
 
in the furnaces presently installed. Also, better
 
use can be made of the waste heat as covered by
 
ECO #NM-B-5..
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5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The cost to furnish and install a new preheating
 

furnace is very large as compared to any energy
 
savings that might be accompllshed.
 

Since the payout period would be very long, no, 
further work on this ECO was justified. 

6.0 	 CONCLUSION
 

A very long payout period is necessary if facilities
 
to preheat the scrap and pig iron are installed.
 

7.0 	 RECOMMENDATION
 

This ECO should not be implemented.
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REVIEW TRANSPORTATION 
 Annual Savings LL: 75,000
 
OF BILLETS FROM COLD 
 Investment Cost LE:71,600
 
SHEAR TO AUTOMATIC ROLLING 
 Payout, Years: 0.95
 
MILL REHEATING FURNACE
 

ECO #NM-B-18
 

1.0 PURPOSE
 

The purpose of this ECO is 
to review the transportation
 
of billets from the cold shear to the automatic rolling
 
mill reheating furnace.
 

2.0 PROCESS DESCRIPTION
 

In the automatic rolling mill, after the billets pass 
through the cold shear, they are 
loaded onto an open
 
flat top car. 
 This car is moved to the vicinity of
 
the reheating furnace by the use of a large diesel
 
engine. It is proposed that a "car puller" be in
stalled to move the car both ways on the track instead
 
of using the diesel engine. The "car puller" is a two
 
drum winch located near the furnace area. 
The cable
 
on one drum hauls the loaded car to the furnace while
 
the cable on the other drum moves the empty car back
 
to the vicinity of the cold shear. 
The cable on the
 
loaded car is connected to the front of the car while
 
the other cable is carried around a sheave and attached
 
to the rear of the car. 
 The winch is controlled re
motely by a push button station located where the
 
operator can watch for the safe operation of the car.
 

3.0 EQUIPMENT LIST/SIZE
 

Provide one 
(1) two drum "car puller" with remote
 
push button operator. The :car-puller" is_ to .be
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provided with brakes on both drums. Approximately
 
200 yards of cable should be provided on each drum.
 

4.0 PREDICTED ENERGY SAVINGS
 

Energy savings will result from replacement of a high
 
energy cost diesel engine by the electric motor driving
 
the winch. Also, since the diesel engine will be taken
 
out of service, the maintenance costs on the engine
 

will be saved.
 

It is estimated that the annual fuel savings shall be
 
approximately LE 60,000, based on worldwide prices,
 
and the annual savings on maintenance approximately
 
LE 15,000. The total yearly savings on this basis
 
would be LE 75,000. This figure must be verified by
 
the plant. Further, it has been assumed that a 50 HP.
 
electric motor is required. The actual motor horse
,ower required must be developed based on the actual
 

Load. 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The total cost to purchase and install the facilities
 

described above is LE 71,600. The payout on a world

wide basis is 0.95 years.
 

6.0 CONCLUSIONS
 

Based upon the savings reported above, the replacement 
of the diesel engine by an electric motor driven car, 
puller will yield an annual savings of LE 75,000 and' 
a payout of 0.95 years. 

7.0 RECOMMENDATION
 

This ECO should be implemented.
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INVESTIGATE HEAT RECOVERY Annual Savings LE: None 
FROM CAST IRON SUPPORTS IN Investment Cost LE: Not Applicable 
REHEATING FURNACE NO. 2 , Payout, Years: Not Applicable 

ECO 0IM-B-19 

1.0 PURPOSE
 

The purpose of this ECO is to investigate the feasi
bility of recovering heat from the cast iron supports
 
used in reheating furnace No. 2; or replacing them with
 
a system which does not require such supports.
 

2.0 PROCESS DESCRIPTION
 

Cast iron supports are used to support the material'
 
charged to reheating furnace No. 2. These supports,
 

each approximately one half meter in length, are
 
placed on the fixed supports in front of the charging.
 
door. Since the material to be charged to the furnace
 
is of various lengths and is randomly placed for
 

charging, it is ..cessary to support this material 
on the moveable cast iron supports. The material 

and the supports are pushed into the furnace each' 
time the furnace is charged. 

As material is charged to the furnace, the cast iron
 
blocks already in the furnace are pushed out the rear
 
of the furnace. The blocks exit the furnace at high .
 
temperature and accumulate in a pile until they are
 

cool enough to handle. The blocks are then moved
 
manually to the charging end of the furnace. The
 
purpose of this ECO is to investigate the feasibility
 
of recovering heat from the hot cast iron blocks at
 

the rear of the furnace.
 

To recover a significant amount of heat, the hot
 
blocks should be retained for a period of time in a
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closed chamber where air might be preheated. Since
 

hot 	blocks exit from the furnace every several
 

minutes, a mechanical method of movement of these
 

blocks as they cool must be provided so that the
 

blocks could exit the chamber at a cool enough
 

temperature to manually handle them.
 

After further review of this ECO,. it is evident that
 

it is not practical to recover this heat..
 

An 	alternate to the use of the cast supports would'be
 

a conveyer system which did not use transient support..
 

This 	system would be similar to a "walking beam" con

veyer, as used in large furnaces in the U.S., and else

where. Such a system would require extensive rework of'
 

the 	furnace, however, and is not economic for the
 

current application.
 

3.0 	 EQUIPMENT LIST/SIZE
 

This is not applicable since this ECO is not practical
 

to implement.
 

4.0 	 PREDICTED ENERGY SAVINGS
 

This ECO is not practic&l to implement.
 

5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

This ECO is not practical to implement.
 

6.0 	 CONCLUSIONS
 

iThis ECO is not practical to implem6ent
 

7.0 	 RECOMMENDATION
 

This ECO should be cancelled.
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INVESTIGATE A MECHANICAL Annual Savings LE: None 
CHARGE SYSTEM FOR Investment Cost LE: 30,500 
REHEATING FURNACE NO. 2 Payout, Years:, " Not Applicable 

ECO #NM-B-20
 

1.0 PURPOSE
 

The purpose of this ECO is to mechanize the handling
 
system at the entry end of the No. 2 Reheat Furnace
 
in order to charge cold (or hot) billets into the
 

pusher-type furnace.
 

2.0 PROCESS DESCRIPTION
 

Feedstock for the No. 2 Semi-automatic Rolling Mill,
 
which is a finishing operation for manufacturing
 
smaller size reinforcing concrete bars, is supplied
 
by both the old No. 1 Semi-automatic Rolling Mill.
 
and the newer No. 3 Automatic Rolling Mill. This
 
feedstock or semi-finished product is in the form of
 
36mm to 38mm squares. It is produced in more or less
 
random lengths about 2 meters long from the No. 1.semi
automatic mill, whereas the cut length from the No. 3.
 
automatic mill is dimensionally consistent. Under
 
current operations, this product is "cropped" to
 
charging length, manually stacked and fed into the
 
No. 2 Reheat Furnace in a physically "cold" state.
 

The present manufacturing process, as it relates to
 
the finishing operation associated with the No. 2'
semi-automatic mill, starts with charging cold ingots
 
into the No. 1 Reheat Furnace, reheating the steel to
 
rolling temperature, and then reducing the ingot in
 
the No. 1 mill rougher to a 36mm to 38mm square bar.
 
At this point, the square bar is diverted to a hot
 
shear where, if the shear worked properly, the bar'
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would be cut to a proper length. Because there are
 
problems with the existing hot shear, the bar is now
 
cut by hand with a torch. The next step is to dis
charge the finished bars to an area where they are
 

.subsequently cooled. 
After that, the bars are moved
 
to a cold shear for cutting to a length suitable for
 
charging into the furnace. 
Then the cold bars are
 
once again stacked on a buggy and moved by hand to
 
the furnace area, where they are unloaded and manually
 
stacked on the table ahead of the furnace.
 

The process just described is inefficient and labor
 
intensive, and extremely uncomfortable for the workers
 
loading the steel onto the furnace table for charging
 
because of the heat and weight of the bar.
 

It is proposed that the charging operation be
 
mechanized. This proposal contemplates constructing
 
a V-shaped receptacle or basket-like arrangement to,
 
replace the flat-topped buggy at the furnace. 
 This
 
basket or piler will be designed so that when it is
 
loaded, the ends of the semi-finished bars hang out
 
on each side. This will permit unloading the piler
 
with tongs. It is visualized that these tongs are
 
suspended from 
a pendant operated monorail crane'' 
which will be used for moving the load from the piler 
to the furnace for charging. 

3.0 EQUIPMENT LIST/SIZE
 

This ECO contemplates tne construction of a V-shaped
 
receptacle or piler for receiving cold billets from
 
the crop shear. Additionally, it is proposed that a'
 

pendant operated crane equipped with motorized tongs'
 
be provided for unloading the piler and moving the-.
load to the furnace for charging.
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4.0 PREDICTED ENERGY SAVINGS
 

There are no energy: savings associated with this ECO.
 
The potential energy savings associated with this
 
project require the implementation of ECO #NM-B-23,
 
which is a companion project.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The estimated investment for this project is LE 30,500
 
The investment is non-recoverable without imple-.
 
menting ECO #NM-B-23.
 

6.0 CONCLUSIONS 

Based on the description shown above, the project has
 
considerable merit because it upgrades a very 
il
 
inefficient manual operation. 
If installed, it will
 
facilitate the implementation of the proposal out
lined in ECO #NM-B-23.
 

7.0 RECOMMENDATION
 

The ECO should be implemented, not based on energy
 
savings, but rathcr on its merit for upgrading a
 
presently very inefficielnt operation. 
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INVESTIGATE VARIABLE SPEED Annual Savings LE: None 
DRIVE MOTORS Investment Cost LE: None 

Payout, Years: Not Applicable 

ECO #NM-B-21 

1.0 	 PURPOSE
 

The-purpose of this ECO is to investigate the instal

lation of variable speed drive motors in the rolling
 

mills to decrease the electrical power consumption of
 
the 	large motors.
 

2.0 	 PROCESS DESCRIPTION
 

An indepth technical study of this proposed ECO,
 
revealed that variable speed drive motors are used
 

in large steel mills when the rolling speed is changed
 
d.uring the processing of one billet. The billets in the
 
Nametin mill are short, however, and the speed during the
 

rolling (both in roughing and finishing) process is
 

kept constant.
 

The conclusion reached was that%..variable speed drive
 

motors ate not an appropriate-technical application...
 

for this mill.
 

...uEQUIPMENT LIST/SIZE'
 

No further attemps were made to,study this matter.
 

'4.0 	PREDICTED ENERGY SAVINGS
 

No energy savings could be calculated.,
 

5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION 

No investment costs could be developed. 
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6.0 CONCLUSIONS
 

This ECO. has no application for 'the Nametin Mill, 

7.0, RECOMMENDATION 

The recommendation *is to.delete 'this'ECO
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INVESTIGATE NEW FLYWHEEI Annual Savings LE: None 
IN ORDER TO INCREASE Investment Cost LE: Not Applicable 
OPERATING TIME OF MOTOR Payout, Years: Not Applicable 

ECO #NM-B-22 

1.0 PURPOSE
 

The purpose or tnis ECO is to investigate installing
 
a new flywheel in the drive train for the roughing
 
line of semiautomatic Mill No. 1 in order to decrease
 
the motor overload and thereby increase the operating
 
time of the motor.
 

2.0 PROCESS DESCRIPTIO\
 

The roughing line in the semiautomatic mill No. 1
 
consists of one stand with 3 rolls that are driven
 
by a 1400 horsepower electric motor. 
Initially the
 
rolls were driven by a single cylinder steam engine
 
through a large diameter flywheel. Due to the age,
 
of the steam engine, the engine was taken out of
 
service in recent years. 
 . new motor and reduction
 
gear were then installed and their output shaft was
 
connected to the original flywheel. The stfidy of 
this ECO was initiated since the motor has exper
ienced failures due to overload. It was believed
 
that a new flywheel could alleviate the situation.
 

Upon further study, it is now believed that the
 
motor failures 
 due to overload is attributable to
 
three possible causes. These are:
 

a) Cold billets
 

b) Loose foundations
 
c) Dirty billet ends
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Items numbers 1 and 3 can be reduced or eliminated
 
by a more careful control of the rolling operation.
 
Item 2 can be corrected by reanchoring the founda
tions of the rolling equipment, and the utilization
 
of self locking nuts or bellville spring washers on
 
the bolts.
 

Despite a careful control of the plant operation, a
 
more positive solution should also be instituted to
 
safeguard the motor. 
It is proposed that a break
flange be installed between the flywheel and the gear
 
box serving the roll 
 . This break flange will utilize
 
a pair of flanges secured by several bolts designed
 
to fail before the motor is damaged by overload. Also
 
the shaft between the flywheel and break flange should
 
be, of larger diameter than presently installed.
 

If an abnormally large load is transmitted through
 
the flywheel and the bolts of the break flange shear,
 
it is a relatively simple repair to replace the bolts.
 
A small amount of time will be lost making this repair. 

3.0 EQUIPMENT LIST/SIZE
 

a) 
Apairof flanges with through bolts designed to
 
shear prior to motor'overload.
 

b) 
Shaft between break flange and flywheel of larger
 
diameter than currently installed designed to
 
withstand the load required to shear the bolts
 
in the break flange.
 

4.0 PREDICTED ENERGY SAVINGS
 

While. the above described equipment will protect the
 
motor and better insure that the roughing line will 
not break down due to motor overload, credit cannot
 
be taken for energy savings resulting~frm.this.
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5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

Since energy savings cannot be claimed for this ECO,
 
the determination of the investment costs for a new.
 
break flange and shaft has not been done.
 

6.4 CONCLUSIONS
 

While energy savings cannot be credited to this ECO,
 
it is recommended that a new break flange be installed
 
to safeguard the motor from overload.
 

7.0 RECOMMENDATION
 

It is recommended that the break flange be instailed
 
between the motor and flywheel to protect the motor
 
from overload.
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INVESTIGATE HANDLING OF SMALL 
 Annual Savings LE : 55,000

BILLETS FROM THE OLD ROLLING 
 Investment.Cost LE: 655,000

MILL DIRECT TO #2 REHEAT 
 Payout, YRS 
 : 01.9
 
FURNACE
 

ECO #NM-B-23
 

1.0 PURPOSE
 

The purpose of this ECO is to investigate handling

billets from the old semiautomatic rolling mill
 
direct to the #2 reheat furnace and charging these
 
billets into the furnace while they are still hot.
 
"Hot charge" is an effective way to reduce fuel usage

with a resulting savings, since it takes less energy.

to heat the "hot" steel to its rolling temperature.
 

2.0 
PROCESS DESCRIPTION
 

Feedstock for the #2 semiautomatic rolling mill,

which is a finishing operation for manufacturing
 
smaller size reinforcing concrete bars, is supplied

by both the old #1.semiautomatic rolling mill and
 
the newer #3 automatic rolling mill. 
This feedstock
 
or semi-finished product is in the form of 36 mm
 
to 38 mm squares. It is produced in more or less
 
random lengths about 2 meters long from the #1
 
semiautomatic 
 mill, whereas the cut length from
 
the #3 automatic mill is dimensionally consistent.
 
Under current operations, this product is "cropped"
 
to charging length, manually stacked and fed into
 
the #2 reheat furnace in a physically "cold" state.
 

This ECO pertains to the #1 and the #2 semiautomatic
 
rolling mills only, and its objective is to examine
 
ways to automate the operation so that."hot" billets
 
can be cut to a length within dimensional tolerances
 

Page 1 of ECO #NM-B-23
 



219.
 

and delivered from the #1 mill to the holding table
 
ahead of the #2 reheat furnace in a way that they
 
can be mechanically charged into this pusher type
 
'furnace. This sort of facility revamp, if success
ful, will eliminate the present labor intensive man
handling operations involved with stacking, cooling,
 
cold shearing and unloading before manually assembling
 
the product at the furnace for charging. In addition
 
to fuel savings attributable to hot charging the #2
 
furnace, there should be a significant improvement
 
in product yield performance, which provides another
 
substantial savings in energy consumption, as far
 
upstream in the plant operation as the open hearth.
 

The present manufacturing process, as it relates
 
to the finishing operation associated with the #2
 
semiautomatic mill, starts with charging cold ingots
 
into the #1 reheat furnace, reheating the steel to
 
rolling temperature, and then reducing the ingot in
 
the #1 mill rougher to a 36 mm to 38 mm square bar.
 
At this point, the square ]par is diverted to a hot
 
shear where, if the shear worked properly, the bar
 
would be cut to a proper length. Because there are
 
problems with the existing hot shear, the bar is now
 
cut by hand with a torch. The next step is to discharge
 
the finished bars to an area where they are subse
quently cooled. After that, the bars are moved to a
 
cold shear for cutting to a length suitable for
 
char-ging into the furnace. 
Then the cold bars are
 
moved by hand to the furnace area, where they are
 
unloaded and manually stacked on the table ahead
 

of the furnace.
 

The process just described is inefficient and laboz
 
intensive, aiid surely can be upgraded to a more
 
economical operation. To do this, it is proposee;
that the existing hot shear be replaced with a h"6-


Page 2 of ECO #NM-B-23
 



.220.
 

flying shear whose operation is synchronized with mill
 
speed to obtain dimensionally accurate cut lengths. It
 
will also be necessary to install a holding or surge
 
table to allow for delays at the reheat furnace. A
 
new motorized roller conveyer is included in this scheme
 
for moving the bars away from the #1 mill area and
 
delivering the product to #2 reheat furnace.
 

At #2 furnace, the conveyor will discharge'into a V
shaped trough like piler or .basket like arrangement
 
near the entry side of the furnace, where the steel
 
can be picked up with tongs suspended from an over
head monorail crane which will move the charge into
 
position for pushing into the furnace.
 

The operation of these tables and conveyors would
 
be basically push button controlled from operator
 
stations from where the movement of product could
 
be monitored in a reasonably comfortable environment
 
The monorail crane can be pendant operated.
 

To insure the integrity of this concept, the scheme
 
should be logistically simulated during the prelimi
nary engineering design phase in order to coordinate
 
operating rates of the individual production units
 
and to identify bottlenecks in the system. The
 
simulation model will confirm the feasibility of
 
the proposal.
 

3.0 EQUIPMENT LIST/SIZE
 

This ECO contemplates the purchase and installation
 
of a new or reconditioned hot flying shear to replace
 
the existing hot shear. 
 It also calls for replacing
 
a part of the existing mill table, adding a holding
 
table for accumula, ing product during surges, and
 
providef; for a new roll line or motorized conveyor to
 
the #2 furnace area.
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It is possible that existing mili tables can be reused
 
in final engineering design.
 

The new conveyor discharges into a V-shaped trough
 
where the hot product can be.accumulated for charging
 
.the furnace. For purpcses of evacuating this ECO,
 
it is assumed that this trough or piler arrangement,
 
as well as the uverhead monorail crane, will be
 
furnished on ECO #B-20 which spells out a mechanical
 
charge system for the #2 reheat furnace.
 

4.0 PREDICTED ENERGY SAVINGS
 

The #2 reheat.furnace operates two (2).eight hour shifts, 
per day, six days per week for 52 weeksper year. This' 
is equivalent to approximately 5000 iperating hours 

per year.
 

The output of the #2 furnace is on the average about
 
7 metric tons per hour, equivalent to 15,435 lbs. per
 
hour.
 

If the ambient air temperature is taken as 27*C,- the
 
absorbed duty for this temperature differential is
 
1,189,000 BTU/hr with a fired duty of 1,841,000 BTU/hr.
 
This is equivalent to a savings of 230 tons of mazout
 
per year. At a worldwide price of 241.8 LE/ton of
 
mazout, the annual savings is estimated to be approxi
 
mately 55,000 LE per year labor savins.
 

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The total predicted annual savings for this ECO is
 
LE 55,000. Based on a.preliminary pricing, the
 
estimated investment cost.is LE..655,000 corresponding
 

to a payout of 11.9 years.
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6.0 	 CONCLUSIONS
 

Based on the descriptions and analysis shown above,
 

delivering hot billets to the #2 reheat furnace, ready
 
for charging, results in a predicted savings of approx..
 
.imately 55,000 LE per year,and a payout which exceeds 

3 years. 

7.0 	 RECOMMENDATION 

This ECO should not be implemented. 
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INVESTIGATE PU4P SUCTION 
 Annual Savings LE: 1,544
 
AT AUTOMATIC ROLLING MILL 
 Investment Cost LE: 5;600
 
MAZOUT DAY TANK 
 Payout, Years: 3.63
 

ECO #NM-B-24 

1.0 PURPOSE 

The purpose of this ECO is to investigate the problems
 
at the suction of the mazout pump(s) feeding the
 
automatic mill reheating furnace.
 

2.0 PROCESS DESCRIPTION
 

The fuel oil (mazout) day tank (V 2600mm 3,400mm) is a
 
vertical tank receiving mazout (from the 75 ton storage
 
tank), as required. 
The level in the tank is register
ed by a float/counterweight system. 
The tank is not
 
insulated, and is situated on a pedestal, in a location
 
at the edge of the plant, where it is exposed to wind.
 

The contents of the tank are heated by an electric
 
heater. The temperature of the outside wall was
 
measured to be 360C. 
Plant personnel are complaining
 
that the suction to the mazout pump(s) is frequently
 
clogged, creating problems. In order to assure a
 
sufficient quantity of mazout, both pumps are kept
 
running.
 

The tank has no manhole on the shell, the only entry , 
is through the roof.
 

3.0 EQUIPMENT LIST/SIZE
 

In order to alleviate the problems described above, a
 
set of measures have to be taken,
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a) During a shutdown of the furnace, when it is
 
:.maintained at low heat, the pumps have to be
 
disconnected and temporary facilities (such as
 
a tank truck) have to be used to provide'fuel
 
to the burners.
 

b) The tank has to be emptied (flushed out with sular) 
and the bottom thoroughly cleaned, as well as the,
 
suction piping and filters.
 

c) If possible, a manhole should be installed in the
 
bottom part of the shell so as to permit entry
 
for periodic cleaning. '
 

d) At least the bottom half of the tank must be
 
insulated.
 

e) 
The level system must be at least repaired
 
(presently it appears that 
it is not functioninc
 
properly), or better, replaced.
 

ECO #.I-A-14 has provided a temperature measuring
 
instrument in the suction line. 
 The temperature in
 
the tank shall be maintained close to 45-50*C, by
 
adding insulation, as proposed in ECO #f/M-A-lb.
 

During our survey, it became evident (through actual
 
tests) that the output of both the presently installed
 
mazout pumps are 
too small, since when switched on
 
individually neither developed more than about 60% of
 
the required flow.
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4.0 	PREDICTED ENERGY SAVINGS
 

If suction problems removal result in one pump being

sufficient, the obtained savings amount to LE 1,544/
 
year based on worldwide energy prices.
 

5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
 

The 	estimated price of implementing all the measures
 
proposed in par. 3.0 is LE 5,600. 
 Yet except for a
 
new manhole, all other items proposed could be imple
mented as a result of other ECO's. 
For the total cost*
 
the payout is 3.6 years.:
 

6.0 	 CONCLUSIONS
 

This ECO does not really relate only to a particular
 
energy saving opportunity, but is also an operational)
 
maintenance item.
 

7.0 	RECOMMENDATION
 

We recommend implementation because there 'si 
 an
 
apparent energy savings involved.
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INVESTIGATE OTHER Annual Savings LE: 63,500 
MATERIALS OR TECHNIQUES Investment Cost LE: 42,000 
FOR RECUPERATOR IN Payout, Years: 0.66 
AUTOMATIC MILL 

ECO #NM-B-25 

1.0 PURPOSE 

The purpose of this ECO is to investigate other mater
ials or different techniques for the heat exchange.
 
between hot flue gases and cold primary and secondary
 
combustion air, at the automatic rolling mill reheating
 
furnace.
 

2.0 PROCESS DESCRIPTION
 

The hot flue gases from rne reneating rurnace exchange:
 
heat with cold secondary combustion air in six metallic
 
U-tube bundle type exchangers. The combustion air is
 
heated to approximately 400'C while passing through the
 
exchanger. ie atomizing (primary) combustion air is 
preheated about 280*C in two small exchangers of a
 
similar type. 
 While there were obvious corrosion
 
problems in the atomizing (small) exchangers, the
 
large recuperators show little damage from corrosion.
 
Their failure at or near the tubesheet junction being
 
of a mechanical nature, probably due to thermal stress
 

or vibration.
 

The smaller exchangers, which are corroded may have 
experienced the effects of flue gases being cooled
 
below their S03 dewpoint. This is rather unusual, 
since the temperature measured at the stack (after the
 
corroded exchangers have been removed) is at least
 
300 0C, which is at least 100 0C above the S0 dewpoint
 
for this type of fuel. A more likely explanation is
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that the damage arose from oxygen corrosion of the metal
 
when exposed to the flue gases without internal
 
(atomizing) air flow.
 

The purpose of this ECO is to recommend the replace
ment of the two small carbon steel exchanger bundles
 
with 300 series stainless steel units, thus improving
 
their resistance to either type of failure. 
Addi
tionally, wall thickness should be increased to
 
nominally 4mm.
 

As for the large exchangers, the recommendation is to
 
improve the design of the tube attachment to the tube
sheet. This redesign is assumed to include a gusset
 
or collar, to minimize stresses which occur at this
 
junction.
 

Materials of construction appear to be adequate for
 
this exchanger. Repairs as necessary to existing
 
units should probably include the addition of a collar
 
on 
the tube, and the welding of the tubes to the tube
sheet.
 

3.0 EQUIPMENT LIST/SIZE
 

Provide two new bundles (heat transfer area approxi
mately 6.0 M 2).
 

Weld and reseal six (6) heat exchangers,total heat
 
exchange area being 550 m2 
(3 x 110 m2, and 3 x 73 ,W). 

4.0 PREDICTED ENERGY SAVINGS
 

The energy savings for this ECO are the two percent
 
in combustion efficiency lost due to air inleaks 
(see
 
ECO #NM-A-13c). 
 This amounts to LE 63,500 annua*'ly
 
based on worldwide prices.
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5.0 	 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION 

The 	estimated investment for this ECO is LE 42,000 
which generates a payout of 0.66 years.
 

6.0 	 CONCLUSIONS
 

The good payout and the fact that combustion will also
 
improve due to the preheat of atomizing air (which is
 
now being sent cold to the burners) makes this ECO
 

attractive.
 

7.0 	 RECOMMENDATION
 

We recommend implementation.
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APPENDIX "A"
 

BASIC ENGINEERING DATA
 



Basic Engineering Data:
 

The Basic Engineering Data (BEeD. Sheets) which will be
 
used during the audit and subsequent design of the various,
 
ECO's is given in the pages which follow: 

The source of the data listed below is as follows:
 

Utility Cost (Paragraph 3.0)
 

Fuels  .Per Egyptian General Petroleum Corporation.
 
Electric Power - From Organization for Energy Planning
 

(OEP).
 
Steam - Developed by FWEC from data furnished by Chemical,


Process Economics Center for Stanford Research Institute

and modified to reflect the energy cost used in this
report.
 

Wate - Developed by FWEC from data furnished by Chemical

Process Economics Center for Stanford Research Institute

and modified to reflect the energy cost used in this
 
report.
 

Meteorological Data (Paragraph 4.0) 

As develooed from data provided by Egyptian Meteorologi
cal Authority for a five year period (1978 through 1982).
 

Minimum Dry Bulb Temperature is average of mean minimum 
temperatures. 

Design Dry Bulb Temperature is average of mean maximum 
temperatures. 

Design Wet Bulb Temperature is determined from Psychro
metric Chart using an average relative humidity of 64 
percent. 

Utility Information (Paragraph 5.0)
 

Fuel oil specifications 
- Per Egyptian General Petroleum
 
Corporation. 

Sular specifications - Per Egyptian General Petroleum
 
Corporation.
 

Rules from Electric Bill in 

Specified by contract between the plants and the6 
Electric Authority.
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NERGY CONSERVATION PROJECTS Revised April 4, 1985, 

BASIC ENGINEERING DATA 

PLANT: NATIONAL METAL INDUSTRIES CO., ABOU ZAABAL 
1.a 	 General: 

This form defines the basic engineering data which will provide the

technical and economic basis for the evaluation of energy conserva
tion 	opportunities (ECO's) for the above named industrial complex.
 

2.0 	Economic Guidelines:
 

2.1 	Operating Time: (Overall Plant)
 

2.1.1 Number of operating days per year 365 
2.1.2 Number of shifts per day 3
 
2.1.3 Normalized number of operating hours per year 8,760 

2.2 	 OperatingTime: (For Analysis) 

2.2.1 Open Hearth Furnace 7,500 Hrs/Yr
2.2.2 #1 Reheat Furnace 7,50O Hrs/Yr 
2.2.3 #2 Reheat Furnace 5,000 Hrs/Yr

2.2.4 #3 Reheat Furnace 7,500 Hrs/Yr
 

2.3 	 Economic Evaluation Basis: 
2.3.1 
 Payback priority list, simple basis Yes 
2.3.2 Discounted cash flow No 

Taxes ___ ___ .... . .... 
InflationInterest _____________ 

Required R.O.I. (ifknown) 
3.0 	Utility Cost:
 

'Public Sector 
Domestic WorldUtility 	 '-Units Cost, LE 
 Cost, LE
 

Fuels 
Mazout (#6) LE/met. ton 7.500 241.8 (1)
Sular LE/met. ton 36.000 325.000 (l)

Electric Power (3) LE/kwh 
 0.010 0.092 (5)

Steam (2) 
 N
 
High 	Pressure (4) LE/met. ton 
 0.516 16.632
 
Medium Pressure (4) LE/met. ton 
 0.454 14.636 
Low 	Pressure (4) LE/met. ton 0.384 
 12.308
 

Water
 
Raw LE/1000 Imp. Gal. .0.086 
 0.80

Cooling (circulated) LE/1000 Imp. Gal. 0.007 .067
 

Notes
 

(1) 	 Based on value FOti* Italy (Feb. 21, 1985) with a conversion Qf 1.3 LE 
to 1 USD 

(2) Note HP. 35 Bar or more -
MP. 10 to 35 Bar * "Free on board" ; 
LP. 0.3 to 10 Bar 

(3) 	 High voltage (11,000 volts)
(4) 	The cost of condensate or boiler feed water is 10 percent c 
the
 

steam cost. _

(5) 	arginal cost -for electricity with fuel component valued.at',world 

wide price. -; 
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4.0 Meteorological Data: 

4.1 Meteorological Data: (Cairo Area) 

Temperatures:
Minimum Dry Bulb 60C 
Design Dry Bulb 340C 
Design Wet Bulb 280C 

Note: 
 For insulation calculations use dry bulb temperature
 
at 20*C.
 

Wind 	Velocity and Direction: 0-15,km/hr Random Direction.
 

Winterization Area Classification: None
 

Allowance for Earthquake Forces: None
 

Rainfall: 
 Less than 10 cm/yr.
 

Design Humidity (relative) 64% (340C/28OC)
 

5.0 	Utility Information:
 

5.1 	 Fuel Oil (mazout 06):
 

Temperature (pour point), 
OF 
 100.0

Specific Gravity @ 60OF/60OF 
 0.99
 
Viscosity, Redwood No.1 @ 100OF 
 2000.0

.Viscosity,.Rcdwo6d No. I @ 210*1 
 115

Sulfur, % by wt. 
 2.5
Heating Value, H11V, BTU/metric ton 38,646,00(
 

5.2 	 Light-gas oil (sular):
 
minimu 

Specific Gravity @ 15/40C 
 0.82

Viscosity, Redwood No. 1 @ 100OF " 
 30

Sulfur, %by wt. 1.5
Heating Value, HHV, BTU/metric ton 42,340,OOC

Flash Point Penske-Martens closed, oC5
 

NOTE: Sular is light gas oil, minimum figures :are 
suitable. 
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6.0 	Rules for Electric Billing
 

'The following rules for electric-
 billing (or application of
rates) will apply to economic analysis of ECO'S which relate in depthto the cost of power. These rules assume a consumption at more than
625 KVA (500 kw) , at a voltage level of 380 volts, for industrial uses
other 	than limited lighting.
 

6.1 	Demand Factor
 

The demand factor envisions a base load for this complex, which
is 	 2,400 
 kw, 	and allows excursions beyond the base load for a
period not to exceed zero 
 minutes per excursion. 
If this excursion
limit 	is exceeded, the electric bill is calculated on the basis of this
maximum load condition for the entire billing year (5%grace is allowed).
 

6.2 	Power Factor
 

The target pcwer factor for all users is 1.0. 
Two price variatiqns
exist; 	however, based on an acceptable power factor of 0.8. 
 These 	are
respectively, an incentive, and a penalty, as-well-as a-shutdown clause.
 

6.2.1. 
Power 	Factor Incentive:
 

An incentive of a discount on the electric bill is offered, at a
rate of '0.5% discount (factor of 0.005) on each percent of power factor
greater than 0.8 (i.e. a 
maximum of 20 steps at 1% to achieve a P.F. 1
 

6.2.2. 
Power Factor Penalty:
 

A penalty of an increase on the electric bill is mandated, at 
a
rate of 0.5% increase (factor of 0.005) on each percent of power factor
less than 0.8 (i.e. a penalty of 10 x 0.5% 
or 5% for a PF equal to 0.7).
 
Additionally, if the power factor is 0.6 or less, a second 0.5%
increase per 1% of P.F. is additive, for a total penalty of 1% of P.F.
below 0.6.
 

6.2.3. Shutdown for Power Factor
 

The billing system provides a clause to shutdown anyuser who has,
a power factor of less than 0.6, who does not correct this adverse power
factor within 3 months.
 

6.3 	Billing Rates:
 

The following rates are based upon a yearly billing basis, and
 
normally apply to a fiscal year from July to June.
 

The bill is based upon the sum of several elements, which
consist of three major categories, thereafter -ratioed up or down by
the power factor rate adjustment.
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The three major elements are: Revised April 4, 1985
 

a) 	constant annual charge, based on the maximum stated demand,
 
and priced at 7.756 LE/year for each kw.
 

b) 	a cost per KWH consumed, on a sliding scale, in accord 
with table #1. 

c) 	taxes, which are the sum of:
 

o broadcast tax, @ 0.001 LE por KWH for lighting*.
 
o consumption tax, @0.005 LE per KWH for lighting*. 
o power tax, @ 0.0001 LE per KWH for 90% of KWH. 

See 	Table #1 on next page.
 

7.0 Currency Conversion Rate:
 

The conversion of US Dollars to Egyptian Pounds (L.E.) is 
accomplished by multiplication of USD by 1.3 to obtain LE. 

*assumed. to be .109, of total'. 
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1 2 
KWH Rate Table #1 Revised April 4, 1985
 

3 
 5Range Time Maximum Total 
4 6 .7

Total 
 Power 
 Rate 
 Cost
Power
Rate Power Remaining 
 r

(measured) (calculated)
 

(hours), (Kw) 
 (KWH)/year (KWH) (KWH) (LE) (LE)
 
1 1000 ( ) ( )
2 500 . . 

_ _...._3 •1 0 0 0 0.0139424 1000 - 0.0 3 1 _-- ,_0.011458
5 1500 

0.009802
6 1500 

0.007456
 
0.006352
 

Notes: 

'Total
1. 
column 1 represents hours at the statei" demand rate, i.e. first 1000
 

*hours, next 500 hours, etc. 
Range 6 does not have an entry, sir~ce
the power at rate range 6 is found by difference& 
 ..
 
2. 
 column 2 is the maximum rate, as determined from short term maximum
during the year (not applicable to range 6).3 column 3 is measured power at the meter, in KWH, for the billing year.. 

(enter at range 1 position only). 
4. 
 column 4 is total power calculated, as the product of column 1 & 2.
 
5. column 5 is remaining power, as column 3 - column 4 for range I,and thereafter the entry for the previous range minus the entry
in column 4 for the current range, i.e. power in KWH not yet
accounted for.
 

The calculation is repeated by range until the power remaining is
less than thje power calculated.
 

6. 
 column 7 is the product of columns 4 & 6, until such time as the'
power remaining is less than the power calculated. When this
occurs, column 7 is the product of the power remaining (column 5)
and column 6. Note that this occurs always range 6, if notat 
before.
 

* (Maximum hours which could exist in column one would be: ,
365 x 24 -5,000 
 = 3,760 hours). 
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APPENDIX "B"
 

NEW DATA COLLECTED
 



PORTABLE INSTRUMENTS 	 237.
 

The 	audit team was provided with a complete set of various
 
portable instruments to permit field measurement of data
 
parameters, as necessary to carry out the engineering cal

culations associated with the audit.
 

These instruments, as described by the attached list, were
 
carefully selected to provide a well rounded set, able to
 
measure those parameters which are basic to a broad range
 

of audit types.
 

The 	instruments will permit any conceivable audit, to a
 
significant depth, to include the following typical plant
 

systems:
 

O 	 Combustion devices, including boilers, furnaces,
 

kilns, heaters, ovens etc.
 

o 	 Steam systems, including traps
 

o 	 Electrical systems, with demand and power factor
 

o 	 Heating, ventilating, and air conditioning
 

o 	 Lighting
 

Where required, instruments are multiple range, and
 
specified to be compatable with the power sources found
 

in Egypt.
 

Each instrument is provided with a calibration record card
 
and a stick-on label, physically attached to the instrument,
 

to show calibration period data.
 

Each instrument was rechecked, after receipt in Egypt,
 
using standard calibration techniques, to insure t itno
 
damage had occurred in transit.
 



PORTABLE INSTRUMENTS USED BY 'H ENERGY 

-..-	 :UFACURS NAME SER-AL NO. QUANTITY 
INST 	 UMNT TYPE 

Thermo 	Electric 110984-1-11 1 

Temperature Indicator " ' -

Transcat 	 None 
 1 
Thermometer 0/220F . *...
 

3 ' None I 

40/160F
 

4 	 Glass Tube None 1
I*. 


5 	 MC Products 01270 1 
Infrared Temperature 

6 rach 10-8001 1 

Bo.-_ est Kit 
 . 

7 	 Bacharach 
 None 1 

•Sample 	Test Cocler 


E 	 MC Products 10500 1 

Co-bustion Analyzer 


Davis Instrument !876B I 

Anemometer 


Dwver Instrument S449 1 
Air Velocity Meter 

Taylor Instrument 1330 I 
Sling Psychrometer 


Scnic Instrument 407620 1 

Stethoscope 


13 	 Cole-Palmer None 
 1 

Stopwatch " " .
 

14 	 YEW 03012M - 1 

Tachometer 


AUDIT TEAM 

PART 	NO. 


351153 

000000 


PTt/220 


PJ1/160 


6907T/300 


LT-100 


10-8001 


11-7046 


M-50 


A/2-4" 


400-10 


TA 16301 


Sonic 3000 


R-8672-20 


3632-00 


238. 

BRIEF 	DESCRIPTION. 

Digital 	temperature
 
devicew/aCcessories
 

Temperature
 
Indicator
 

H 

Mercury 	Thermometer
 

Hand 	held digital
 
temperature
 

measuring device
 

Kit of materials to
 
test boiler efficiency
 

Accessory to Boiler
 

Test Kit
 

Digital 	Combustion
 
Gas Analyzer 

Propeller Driven
 
Air Flow Indicator
 

Red Oil 	manometer
 
and accessories
 

Device 	to measure
 
relative humidity
 

Ultrasonic Device
 
to locate/measure
 

sound levels with
 
accessories
 

Measuring device to
 
measure seconds
 

Optical device with
 
digital readout to
 
measure rotational
 
speed
 



RF. NUFACTURERS NAME 

INSTRUMENT TYPE 

SERIAL NO. QUANTITY PART NO. 
239. 

BRIEF DESCRIPTION 

General Electric 
Lightmeter 

154 214 Device to measure 
light output 

IE Enic Inc. 
Power Factor Meter 

45172 1 COS 051 Meter to indicate 
power factor 

17 Enic Inc. 
KWe. Meter 

45172A 1 KW 480Z Meter to indicateMetr...i di at 
power in kilowatts 

1C Transcat 
knmeter 

140903 *' 7405-E50 Meter to indicate 
line current in 

19 Fluke 
Multitest Meter 

3500067 1 8021B 

amperes 

Meter for various 
electrical measurements 

20 Transcat 
Recording Ammeter 

36535AE 
36536AE 
36532AE 
36534AE 

4 7816E Recording meter to 
indicate current 
consumption in 
amperes with 
accessories 
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ELECTRICAL FIELD MEASUREMENTS
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FOSTER WHEELER ENERGY CORPORATION 110 SOUTH ORANGE AVE., LIVINGSTON. N.... 

CHKD. BYSteel 
,* U = erati-

UNIT 
--

0. 
NO. LI 


1.1 


.
 

1.3.
*-1.4 A • 


1.4 	B 60.. 


1.4 	C 27.5 


* .".. 

-

.1 	 2.4 A ... 

""- S C 

5 

iI 

Z".-


I'
 
3.4 	 •. 34....15 .1i 


3.4 A 54.1 

..3.4 C12 

3.5A 14.3 ' 

3. 

3.5 

L 3.6 17 

3.6 30 


3.6 	C 

3.6 

4.1
 

4.2
 

n- .B-

0.C 0.C 0.o 
L2 L3 LI 


.. 

' ,. 


5 82 7.4 


25.3 27.1 3.4 


rL 


• 


I 

cc.:j 

9. 5 .2 4. 


5 59.2 4.5 

20 202 10 
.; 	_1 4 3 ! 


~'
1.2 ." 3 


B 

16.5 17.5 2 


2.S 21 11.3 


LEGEND ONetPg.. 


4.3 


-O..
 

0.K 0: 2 ..40... 
L2 L3y, 

1 -
I. 

-	 .
 
-. -• 


6.3 6.9. 20.6 


3.4. 3...._ 10 


...... .. .. 


o 	 ° o , ., 


] .
 

.. " 


....	 ...-

2 . 

- :c.9e 

'5 5 1i4.5 

11 • 10 31 
",' • ' 


.13 .2 3.15 


.. 


2.1 2.1 6.2 


0.1 	 3.3 14.61 


.
 

Plant 	 -N 

O.V. L .V.I ._ 
LI-L2 
 _ _3 

1 *1FL 
. . 

SG-I 	Motor C. 

SG-2 	 Motor C.: 
-	 .." - " ." " . ' ., " . 

.419. -419 415
 

417 418 417
 

- II ,°-.°. ., . . 

."" . .... 	 . " -	 

°"o . ,. , ..	 .°•

Liaht:n= . 

Lightan.-


Spare 

Sheer 

, Spare 
t 

-:" . . , 

41 1 0vernea c,'traneI 

v 

420 •420 419 ol. W.. 

2. 	 ShOD
 

4224420"41..Elect. W.:S4o9
 
: •,- 3 , '• 
 Elec. W. ho
 

418 417 418 Elect.W.S n
 

Spare 
.Spar
 

419 419 420 Water Pups
 

419 420 417 Power Sockets.'
 

- ........ Spare
 

-spAre 

P 
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FOSTER WHEELER ENERGY CORPORATION 110 SOUTH ORANGE AVE...LIVINGSTON. N.J.

BY. _DATE.-. . - -. S U 3JE T __....t:.. .I . J .,=, S ..- - j __ S HE ET N O-!2.__ _ r.2,__ 
CHKD. BY...........ATE. .V-Switcbg-a - S O 

0 = ODeratina
 
U N I T ' o .c o . c . O .c O .K , 1 . K O . M 6T . O . V O. . V . 01
 

NO. Li L2 
 L3 Li L2 1L3 KW LX-L2 IL2-L3 L1-L3 "REMARKS_'" 

4.4 A 9.8 4.9 3.7 5.6 2.3 8.9 16.8 419 423 422.- Feed Stock.S:
 
4.4 B 
 422 422 ....143 . 14 22.- 14.7 58, .425 418 .. Sca-e Pump,.. 

4.4 C 29.7 44.4 58.5 4.4 5.8 6.8 17 421 422... .422__ R&.F..F,.Stores 
4..5. A Spare.. 

4.5 B $par.e_ 
4.5 C .. . ux. W.S.. ... 

Lighting
 

4.6 348 369 366 34 40 35 109 422 
 424.- 422._ Cotp..Stat$Qn__
 

5.1
 

5.2
 

5.3 Canal Water. 
5.4 A 150 153 150 24 25 422 421 P
420 P. Statio n 
5.4 B 
 S...are 

5.4 C 
 70.2 77.9 44.9 8.5 10.5 5.-421 .. 422- 421..-- !Roll in front
 

" ..... of Furnace. 

5.5 A ...... 
 .... - Spare 
5.6. sed r Lar e Mot r Sta t.. .... .. ..............
 

F.L.C. rull Load Current
 

KW -Kilowatt 

' , PowdrFactoriF. 


L wire identifica-'
-Single 


1.tiopon 
a nulti line
 
circuit
 

L2 L3 As j 

KVa•'- Ki Volt Amperes 
rea, zive 

..C. -pcl ating Current 
O.V. - Op, :ating Voltage 

O.K.W. - Op watingKW. 
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ELECTRICAL ONE LINE
 

DIAGRAMS
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FOSTER WHEELER ENERGY CORPORATION 110 SOUTH ORANGE AVE.. LIVINGSTON. N.J. 

CHK . BY - -DATE _n . 4'. No,_.=.. 


t, 

"%o. 

. . ,A 

all 

-V,, 4092c7-4 oe2 

,o 

$94 A/o. / ?4o/ ro47o.H,,r.4 A/.z , ee42' 0 ." 

'Fo~ ~ ~ /~1/01/P-, ' OL 

1 . w X, 7377 , K
iee- Jr 3 4' -0/4 t J- 0 7--0.C - Z Z 

6 
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FOSTER WHEELER ENERGY CORPORATION 110 SOUTH ORANGE AVE.. LIVINGSTON. N.J. 
B y............... .. ... -... S4 JE...... .,
T....... 4 ..........._ .4..j-...
 

...... DATE N. .............
.--.
 

6?t~~ /~ A"-'f /,746 760-4S''- ~:/a 

'K_______. .!. 


@, ;y... 

,V.
 

1141-4- 4 

4kI 71___Tp 

O N 
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FOSTER WHEELER ENERGY CORPORATION 110 SOUTH ORANGE AVE.. LIVINGSTON. N.J. 
DY. .........-.. . D - -- _.' . . ' Je NO..
DATE........... 


CHKD. BY..._. A" S. ...... Joe NO.. -.
 

Q' ,t, "IL4VPc 

-___ 

Y./. _A,." J'7' 
___________,.K,"' 

© 

"'o(,p J
 

- . ,1 ?.,l~f• re - v"."2, :.. "a ,,o.'
 

___. . " , orda.s 



I 
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.,STER WHEELER ENERGY CORPORATION 110 SOUTH ORANGE AVE.. LIVINGSTON. N.J. 

S.. ATE ..... su JE ct ., .,!... ..- .. 'SHEE No... F... . 
CHKD. ............... DTE . r . .. ........ JO NO...
 

4 

II 

II 

q . . -

b, 

.1 

N'J ,, . . .. 

VI' .'. /,,v,','. " "~ " : ".... 

,(b, < " ': :"0 

,.,-V -", K _ _ :''' '# . ",,' "'..:.':-.' ~~l/ 
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FOSTER WHEELER ENERGY CORPORATION 110 SOUTH ORANGE AVE...LIVINGSTON. N.J. 

CHKD. ..... . ATE - NO -

A4, 

M- q*5 o 5'0 -3Y(7"7'+'/ 1..V/v o/ '°,, G' 

0 gdsa9 -gf/ j.'2 e/.1(7 9~ 

rl Y 

LInv: 

,'0 t1 5. Q. 

~iti 

I / . . I | 

, , ., 2 " el . 
; , 

~5 77W f, 
." .- -,v 'n// ao %, 

12 0;-/c'~-97/k0 

IVO/S'A 9 2 ~v9 k'cI-&.&4 
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FOSTER Vntu-LER ENERGY CORPORATION 110 SOUTH ORANGE AVE.. LIVINGSTON. N.J. 

*...8IL. S BJECT- ....... SHEE- NO 

C'4KD. A A "Y--,OATE,6v1- a_.No -a_".lAj 

AvoA'e

: ''4/ 
,,. 

I 

Z/ . 

f l. -- ::.: . ..*I ft'..-:: 

, . ~Fa , 1R ?7,.9 :"... 

, i 

'V\ I i I7))O V 

K.5 q 
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FOSTER WHEELER ENERGY CORPORATION 110 SOUTH ORANGE AVE.. LIVINGSTON. N.J. 

CHK D. BY A T E.A, V- 1 ,,04. t4- N 

CA e.. 0 f 6r - ',S 

- ® './' / 

0 
* >0.> 

' 0 - :.'n/ . r 

e, 7 a41 ...
 

'&J19 .1 

o II 

:'01 : Ply I " :- , o;)'7 
IN.. 
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FOSTER WHEELER ENERGY CORPORATION 110 SOUTH ORANGE AVE.. LIVINGSTON. N 

D.. -.- UBJE C $_..i . e. ,o_ ... ATE . . ... 

CHKD. 

NO 

X 4,7:f X Sr ". 
 i'V, 
 7

=1.2 7Z
 

/poo0 ,4 -- .; ,- t-1
 

/27 2- r/-/ArX 

o~-
 ._-_.._... 

K2 -Q1@j70A 0( a j7® 


_~ ~ 4, II
.; Ii 74 

/ // . ,' / '/ / /IY~ i 
g. 

7/ 
IL 

C-.5 15t 

4.4 

7, 3,2, , 
 ?v .•• r. ..4,./..o ....rA p 

go's 

".. ..." -. 

7'. 4 "Lq""A: /.a'",4 ? . :'A''' dk/ (r' 5o 'A/Kv. 1.Z:" 

5 : , '''r' "I; ."i'" 

,"o ao 
I * ti( / #iJ!o. 
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COMBUSTION MEASUREMENTS.
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NATIONAL METAL INDUSTRIES COMPANY 

COMBUSTION ANALYSIS AND EVALUATION 

MEASUREMENTS 

CURRENT
 
EQUIPMENT ITEM 
 STACK 03 PERCENT CO3 PERCENT CO EFFICIENCY NOTES 

TESTED TEMP.OF IN STACK IN STACK' PRESENT PERCENT 

Open Hearth 570 15.6 4.3 No - (1)

Furnace No.1 775 13.5 5.9 
 No 62.5 (2)

812 12.0 7.1 No 60.0 (2)
688 14.0 6.0 No - (2) 

Open Hearth 
Furnace No.2 710 15.0 3.0( - 2) 

745 11.8, 5.6 No 63.0 (2) 

Automatic
 
Reheat Furnace 572 11.0 5.3 No, 78.0 (3)
 

Old Reheat 744 " 11.9 7.2 No 
 64.6
 
Elurnace
 

Steam Boiler 800 9.4 .,9.0 'Yes 60. (3) 

Notes: 	 1) Measurements taken at stack
 

2) Measurements taken at I.D. Fan
 

3) Efficiency calculated.
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TEMERAUREMEASUREMEN~TS,
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TEMPERATURE MEASUREMENTS
 

National Metal Industries Company
 

Surface/ Tempera-
Description Location ture OC Remarks 

A. Cooling Water 

Open Hearth Furnace Return from (9 points 
#1 

Return Cooling 
Water 

support cooling Avg. 461(37-38 at 
ends) 

)48-54 mid 
burner cooling 61 

Open Hearth Furnace Return from 
#2 

Retur 
support cooling
(right) 5 points 

Avg. 43 

(left) 6 points 

Avg. 43 

53 mid35-38 ends 

Burner cooling Apparent
 

(right) 66 obstruction
 
(left) 96 in pipe
 

Semiautomatic Roll- Return from Avg. 53 Unsteady
 
ing Mill #2 support cooling Operation
 
Reheating Furnace
 

Automatic Mill 	 Return from f15'points Apparent
 
Reheating Furnace 	 cooling (Avg. 23 water
 

discharge end excess
 
including door
 

Return cooling f6 points
 
mid furnace Avg. 40
 
supports
 

Return cooling [5 points'
 
charging end Avg. 33
 

B. Compressed Air 

Open Hearth #1 Furnace 148-149 Outer'pipe 
Furnaces after exchanger L wall , 

temperature
#2 Furnace 130-140
 
after exchanger'
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Surface/ Tempera-

Description,* Location., ture 0C Remarks
 

C. Mazout
 

Open Hearth After exchanger 71 Outer/'/
 
Furnace #2 pipe: wall
 

temperature
 

Automatic Mill At suction to 36 outer
 
Day Tank pump before pipe wall
 

heater temperature
 

D. Steam
 

To Open Hearth In trench 136 Outer
 
Furnaces pipe wall
 

temperature
 

Reheating Furnace At mazout tank
 
#1 heater outlet 105' Outer
 

Sem.iautomatic Mill pipe wall
 
temperature
 

To Automatic Mill In trench 110 	 Outer
 
pipe wall
 
temperature
 

To Dock In trench 91 	 Outer
' 

pipe wall
 
temperature
 

E. Furnace Outside WallE
 

Open Hearth ,Brickwork 377:
 
Furnace #1 Door . 461
 

Checker 	 ame 641!Wall 	 '90 

Open Hearth Brickwork 254,
 
Furnace #2 Door 607
 

Checker [Flame 398
 
. ...:18
 

Semiautomatic Mill Outside wall
 
Reheating Furnace (loading end) '360 •
 
#2 (middle) 250-260
 

(burner) 115
 



Z58.
 

Description 
Surface/. 
Location 

Tempera
ture °C Remarks 

Automatic Mill Re- Outside wall 
heating Furnace (at discharge 

end) 380-440 

(center) 250-200 

(at brick 
covered 
opening) 566 

(at metal 
covered 
opening) 538 
(at cast iron 
door) 178 
(at back end) 100 

F. Oxygen Plant Ex- (at non
ansion Chamber insulated 

part) -100 

NOTE: All measurements for paragraphs A throughD and F were 
made with contact instruments. Measurements
 
listed under E were made with an optical pyrometer.
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INSULATION MEASUREMENTS
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INSULATION MEASUREMENTS
 

National Metal Industries Company
 

Estimated 
Description Fluid Pipe 0, In. -Length, Ft 

Boiler House Steam
 
Headers Steam 6. 40
 

4 35
 

Reheating Furnace
 
#1 Steam 1 1/2 60,
 

Reheating Furnace
 
#2 Steam 1 1/4' 120
 

Open Hearth Compressed .
3 200 1
Air
Furnace #1 


Open Hearth Compressed
 
Furnace #2 Air 3 200;
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MISCELLANEOUS MEASUREMENTS 
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MISCELLANEOUS MEASUREMENTS
 

National Metal Industries Company
 

All measurements listed below were taken with existing
 
plant instruments. 

Value 
Description Location Read Remarks 

A. Pressure Measurements 
in kg/cm2 (except 
where noted) 

Old Cooling 
Water Pumping
Station 

2.7 

New Cooling
Water Pumping 

5 Gage is 
supposedly 

Station not working, 
real value, 
2.7 

Boiler 
Mazout 

(Steam) 6-7 
3 

(to burner) 

Mazout to 6 
Automatic 
Mill Furnace 

Old Compressor 7 (At air 
Statin tank) 

New Compressor 7 
Station 

Automatic Mill 6.2 
Compressor 
Station 

Oxygen Plant 320 
Compressor 
Outlet 

Air to Chimney 200 (mm WC) 
at Automatic 
Mill Furnace 
Exhaust 

B. Flow Measurements Mazout to 1,750 (Total of
 
in kg/hr Automatic 3 meters)
 

Mill Furnace
 

Mazout to 1,400 (Total of
 
Automatic Mill 3 meters)
 
Furnace when
 
each of the
 
two pumps is
 
shut down
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APPENDIX "C"
 

SCHEMATIC FLOW, DIAGRAMS 
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APPENDIX "D" 

EQUIPMENT LIST
 



rUS.Ell VA:IiLE1.11 EN'EiIMY C11111'. 
.. 

C.L:~~LIit I III.I 

C,,.111I^:
1 tr: 

01^'t11111f
N AJ'rIOA,. -M'1AL INDUSTRIES 

uiuT: 

CO 

~ 

Io 

r 
2 

tr,,:]wi,: ABOU ZAABAL, 

Ct A!; IIE.1 N0. 

SCRAP 
PREPARATIO N. 

KALYOUBIA 

Scrap press 

)rli il, 
IjI" 

-

JAN. 
.| 

85 
MAJOR ITEMS WHERE ECO'S ARE IDENTIFIED 

Preheat of pressed scrap 

n[V 

STEEL 

MAKING 

_ 

Open hearth furnace .$1 

___ ___Combustion 

* 

-

_ 

-. 

_ _ 

ICooling 

Fuel system (burners) 

Air/flue gas (exchanger, fans) 

water 
Instrumentation 

(dra-.... 

Sri generation - -

... ._ pen hearth furnace #2 -. _ _ Same items as above 

SEMIAUTOM. 
ROLLING 

MILL #1 

_ _""_""_ 

___ 

Reheating furnace #1 
_ __ 

.... 

.. 

________ 

...' 

Burners 

____•_Exhaust gas/air recuperator 

Cooling water 

___"____Combustion (draft)
ls 

____Roughing stand 

_______ 

Finishing train 

- .Coolihg 

__Motor 

___ 

(power factor) 
water 

Motor (power factor) 

Cooling water 

SEMIAUTOM. 
ROLLING 

MILL #2 

.-

RLheating furnace #2 
f a. 

_____ombustion 

________ 

.. 

- _____ 

, 

:Burners 

xhaust jas/air recuperator
Cooling water 

(draft) 

Runners 

'ch~itdIrovemientSa 

h" 
(A 
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'l:Ajitiri- AMUOI 

OXYGENIFactor)OXYGEM(_____ 

PLArn (piu 

PLA___) 

ZAAIIAT., 

"'-

KAL011SlTA 

Finis.:hing train 

____________________ 

'xpansion loop 

:I 

-

A 
D- I. j-~

r|iVI :I I, 

-Cooling 

___Insulation 

JanI I IIr1 

! _ 

___ 

A| 

__ot-or 

I5 
MAJOR ITEMS WHERE ECO'S(power 

s 
water 
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2. ENERGY CONSERVATION PROGRAM M[PLEMENTATION
 

2.0 	 NTRODUCTION appropriate for your management structure but you 
will find illustrated in this section most of the neces-

This section of the kit describes the initiation and sary communications. Suggested methods and forms 
impl'mentation of an energy conservation program. for recording and reporting plant survcy data and 
Section 2.1 is an outline of the elements of a pro- for tracking the progress of the program are in
gram. It may be used as a gide to design your cluded. 
own program, tailored to your company's require- The memoranda are based on amnents and c~pabilities. Th eoad r ae nahypothetical com

pany, the- ECONERGY Company, which has two 
For those interested in more detail, the remainder production departments, a utilities department," a 

of Section 2, starting with 2.2, illustrates the mi- maintenance department, and an administrative serv
portant steps in the program by " series of memo- ices department responsible for the Furchasing, ac
randa based on the internal correspondence gener- counting, shipping, and receiving functions. 
ated in several actual energy c-nservation pro. 
grams. Many of these communications could be The formal organization chart for the ECON
accomplished verbally at staff meetings and com- ERGY Company is shown below for reference. The 
mittee meetings and then be documented in minutes. names shown beneath the department blocks are 
All of your needs may not be anticipated and some the names of members of the Energy Conservation 
of the actions illustrated may not be necessary or Committee. 

( D.T. Parker 
Plint Manager 

I I 
Head Dept Head Dept. Head Dept. Head Dept. Head 

perions'A Operations "B" Administrative Services Utilities Maintenance 

W.D.Smith A.B.Jones R.1.Robinson J.C.Baker, T.G.Marshall 
Coordinator 

2.1 PROGRM I OTLINE 

Reference ReL 
Section Scctio 

I. 	 TOP MANAGEMENT COMMITMENT 2. A coordinator appointed by aud 
A. Inform line supervisors of: 2.3.1 	 reporting to management 

1. 	The economic reasons for the Note: In smaller organizations, 
need 	to conserve energy the manager and his staff 

may conduct energy con2. 	 Their responsibility for imple-
servation activities asmenting energy saving actions in part of their manage

the areas of their accountability ment duties. 
B. 	 Establish a committee having the re- 2.3.1 C. Provide the committee with guide- 2.3.1 

sponsibilit. for formulating and con- lines as to what is expected of them: 
ducting an cnergy conservation pro- 1. Plan and participate in energy 
gram and consisting of: saving surveys 
I. 	 Representatives from each de- 2. Develop uniform record keeping. 

partment in the plant " reporting, and energy accounting 

21
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ReferendeReference SectionSection 
N-,t energy charged to the main on 	 4.3. 	 Research and develop ideas 
productways to save energy 

5. 	 Energy dissipated or wasted 
4. Communicate these ideas and 	 need 2.5.4Note: Energy equivalents wMi 

suggestions to be developsd for all raw
 
5. 	 Suggest tough, but achievable, 

materials, fuels, and ut-idis,

goals for energy saving 

such as electric power, s:eam, 
6. 	 Develop ideas and plans for en-

c=., in order that all energy
listing employee support and 

can be expressed on the corn
participation 	 .mon basi of Btu units. 

7. Plan and conduct a continuing 

s
-	 reck energy baances 2.5.3
D. Analyze p


program of activities to stimulate 
indepth:
Can waste heat be recovered to

interest in energy conservation 	 1.efforts 

gen-rate steam or to beat water 
D. 	 Set goals in energy saving: 

or a rr- material?Can a pro,-m step be eliminated 
1.A preliminary goal at the start 	 2.•.of 	 the program a prcxe s sepme eliminted 

ofteporm2 
on 	 c modified in some way to re

2. 	 Later, a revised goal based 
duce enrgy use? 

savings potential estimated from 
3. 	 Can an alternate raw material 

results of surveys 
with lower energy content be 

E. 	 Employ external assistance in sur- 6.2 

veying the plant and making 	 usadrecom-
4. 	 Is te a way to improve yield?

mendations, if necessary 
Is there justification for: 

F. 	 Communicate periodically to em- 2.8.1, 5. 
a. 	 Replacing old equipment

ployees regarding management's em-	 2.3.2 
with new equipment requir

phasis or, energy conservation action 
ig 	 less energy?

and report on progress 
b. Replacing an obsolete, in-LOSSESIL 	 SURVEY ENERGY USES AND 

eient process plant with 

A. 	 Conduct first survey aimed at identi- 2.5.2, a-whole new and different
 
usig less energy?
fying ener' wastes that czn be cor-	 2.6.1, r 

2.6.2, E. Caduct weekend and night sur- 2.7.5rected by maintenance or operations 
actions, for example: 2.6.3 vr. pedodcaiy 2.5.2 

1. 	Leaks of steam and other utilities F. Plan surveys on spec:fic systems and 2.5.3 

Furnace burners out of adjust- equipment, such as:2. 
1. 	Stmul systemment 

3. 	 Repair or addition of insulation 2. Corapresed air system 
3.E!ectric motorsrequired 
4. 	Natura gas lines4 	 Equipment running when not 
5. 	 ITeating and air conditioning sysneeded 

B. 	 Survey to determine where addi- 2.5.3
 
tional instruments for measurement - M
IlL ,MPL I124T ENERGY CONSERVATION 
of 	 energy flow are needed and 

AMIONS
whether there is economic justifica-

wastes identified in 2.6.3A. 	 Correct energy
tion for the cost of their installation 

the 	firut survey by taking the neces2.5.3C. 	Develop an energy balance on each acsary maintenance or operation 
to 	define in detail:process dons

1. 	Energy input as raw materials 
B. 	 Lst all energy con rvation projects

and utilities ene -. analdis-	 evolving from 3 balance 
2. 	 Energy consumed in waste 

yses, surveys, etc. Evaluate and se
posal 

lect projects for 'aplementation:
3. 	 Energy credit for by-products 



'Rlcrcrnce Reference 

S=don Sceion 

I. Calculate annual energy s-wings C. Investigate, identify, umd cot
for each project rect the cause for increases 

2. Project future energy costs and that mjiy occur in Bm unit 
calculate annual doUar savings of product, if feasible 

3. Estimate project capital or cx- B. Contizw. conservation com- 2.7.5 
pens cost Mice wcdvii 

4. Evaluate investment merit of 1. Flokl periic me tings 
projects using measures, such as 2. ',Each commtnttee member is the 
return on investment, etc. communication link. between the 

5. Assign priorities to projects committe and the department 
based on invetment merit wr"xvisors represented 

6. Select conservation projects for 
implementation and request cap-
ital authoization 

3. Pe y update energy say
kg 1roject lirs 

4. Pl and participate in caervy 
7. Implement authorized projects saving sures 

C. Review desin of all capital projects, 2.7.2 5. Communicate enerev coserva
such as new plants, expansions, tou te itiues 
buildings, etc., to assure that efficient 6. PLan and cc duct a continuing 
utilization of energy is incorpi ited p of aividtis and co=. 
in the design. municadon to keep up interest in 
Note: Include consideration of en- t--Lv cornservatio 

erv' availabiliy in new equip- 7. D 'rlop coopraion hithcom
ment and plant decisions. ri. cganizations in pro. 

IV. DEVELOP CONTNUtNG EN.'IERGY meting energy conservation 
CONSERVATION FFORTS C InvolvT emploees 2.7.5 

A. Measure results: 
1. Chart energy use per unit of pro-

2.5.7 
2.5.6 

1. Senvicz on 
comanitte: 

cnergy conservation 2.7.4 
2.6.4 

duction by department 2. Enern conservation training 
2. Chart energy use per unit of pro- ce,. 

duction for the whole plant 3. Hnlo'ok on energy conserva-
Note: The procedure for calculating 2.S.7 

ener.y consumption per unit 4. St..gcston awards plan 
of product is presented in S. T=opi-do for energy saving 
"How to Profit by Conserv
ing Energy" 6. Tccheical talks on lighting, in

3. Monitor and analyze charts of stlazion, steam traps, and other 
Btu pcr unit of product, taking 
into consideration effects of com-
plicating variables, such as out-

7. "n'erg" posters, 
s.-cz 

decals, 

door ambient air tempe-rature, . Publicity in plant news, bul!e. 
level of production rate, product "ins 
mix, etc. 9. Ftb-Fcity in public news media 
a. Cimpare Btu/product unit 

with past performancc and 

theoretical Btu/ product unit 

10. L-ttrs on conservation to homes 

IL Tzlks to local oreanizations 

b. Observe the impact of en- D. Ev"luate program 
ergy saving actions and proj- 1. r~e~iw progress in energy saving 
ect implementation on de- 2. Evaluate original goals 
creasing the Btu/unit of 3. Consider prograf, modifications 
product 4.. Revise goals, as necessary 

2-3
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2.2 FORMAT AND CONTENTS
 
Throughout this section, the letters, reports, forms, 

and meeting agendas are in time sequence. WVhere ap

propriate, there are comments or explanations which 

relate to the following memoranda. 
Energy costs and cost projections, quantities of 

factors for utilitiesenergy, and equivalent energy 
have been left as blanks, -rather than stated numri

cally, in order to avoid any implication that the fig

ures are typical. Such numbers will vary from indus

try to industry, plant to plant, and region to region. 

Each plant must make its own determination of 

these figures. 
Names of individuals and of the company are, of 

course, fititious. 
Please note the definitions of the following sym

bols used in this section: 

k = thousand or kio 
M = million or mega 

2.3 	 PLANT MANAGER TAKE FST
 
ACTION
 

The 	plant manager has decided that energy con
s'rvation must become a specific part of the company 

m.'...gement program. lie takes action by appoint

ing an energy conservation coordinator and Jequest

ing the head of each department to select someone 

to work with the coordinator. His actions are ex

pressed in the following memoranda. 

2-4
 



INTER.OFFICE CORRESPONDENCEECONERGY COMPANY 

January7, 1974, 

= Deparment Heads 

RMF.I D. T. Parker, Plant Manager 

..Formition of Energy Conservation Committees 

7The rising costs of energy and the allocations brought -about by 

sbortages have become a problem of increasing concern. The need for 
but energy conservation has been discussed in prvious staff meetings, 

not getting the results we want.f-rankly we are 

Many companies acJieved S to 101 savings in energy usage last year by 

implen enting formal energy conservation programs. Or plant uses 
million Btu of energy yearly and our annual bill for .purchased 

at current energy prices. If
=-'a-d electric power isabout $ 


a annual consunption,we could achieve, for example, I097-t in our 
that would be a saving of S -- an a-.preciable amount of money. 

-rising at a rate of aboutConsider also that energy costs are 
per year. 

Ve mst initiate an aggressive energy conservation program 
at once. We 

a comnittee with the xesponsibility for forinlating
meed to establish C. Baker to the ful.tmneam appointing J.a-i conducting the program. I and as comnittee coordinator, reporting directly to me,
-responsibility 

week from today each of you assign saieoneI am asking that by one to 

represent your department on the cormittee. That person should be 
He will be the conr lication link

knowledgeable -and influential. 
between the conrittee and the key supervisors in your areas. Appoint

ment to this comnmittee will be considered a major assignment requiring
 

a significant amount of time, particularly during the early stages of 

the energy conservation program.
 

savbnergy 
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up with ideas, to establishcomeWe expect the cccmittee to research ond 
to comunicate suggestions on ways of 

an energy conservaticn goal, 
to work from, and

to develop a comon economic base
achieving that goal, 
to do some Tecord keeping. The committee will nez-d to comile lists of
 cantheir costs and benefits so that we 
energy conservation projects, 

It wnil be t~eifflhe supervisors, however, who~ 
plan our expenmaltureS. 

accomplish energy conservation. 
must see to it that acti-ms are taken to 

a good way to kick off the program would be to conduct 
I suggest that 

the energy streams to identify 
surveys throughout our plant - tracing out 

that wasted energy can be redu:ed or elimi
where our energy is ised so 

Fixing leaks of stean and other utilities, adjusting furrace
nated. 

aiing stem traps, and repairing or adding insulation are 
burners, r we can take inmediately to 
some of tfe maintennce and operating actions 

The Energy Conservation Program Guide 
start rea.Uiing energy savings. 

published by the U. S. Eepartment of 
for Industry and Ccmerce (EPIC) 

for developing our program.
Commerce will provide the guidance 

thoroughly convinced tha't the continuing success of our company
amI 

nergy supplies as effectively as possible. The use ourrequires that we 
depend upon the support and interest that we,
 

success of c.r progrm-il] 

as managereflt, dexxrstrate.
 

achievable goal for ourselves. Let's set 
I think we should set a tough, 

This goal can bein energy this year.an initial "target of 104 savings 
-orduct our surveys and estimate the actual potential

revised after we 

savings-.
 

savEnergy 
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ECONERGY COMPANY EMPLO ,'EEBULLETIN 

Date: Jaruary is,1974 

To: All Employees 

From: D. T. Parker, Plant aMnager 

Subject: Initiation of Energy Conservation Program 

are filled with reports on the energyTelevision, radio and newspapers 
shortages. This problem has implications far beyond the inconvenience 

This energywe experience at our local gasoline service stations. 

probem has a potentially serious impacz on Americz~n industry, including 
the ECO.XEIGY Company.
 

Not only are the costs of purchasing electricity and fuels soaring but
 
result of
the availability of our vital raw materials isdeclining as a 


the energy shortages. To avoid production disruptions which may result
 
from these shortages, the ECOMERGY Company is initiating a far-reaching 
Energy Conservation Program (ECP) to identify and eliminate inefficient, 
unnecessary, or wasteful uses of energ/ .hroughout the plant. 

To accomplish this task I have appointed Mr. J. C. Balker, Utilities De
partment, to head the Energy Conservation Conmittee. This Committee 

conwill formulate a program which will enable us to reduce our energy 
ithout disruption to our production flow. The support andsunption 

we are to achieveactive participation of every employee is essential if 
our goal of 10% savings inenergy 1se this year.
 

You will soon be seeing signs that say "savEnergy'." This is more than 
a catchy slogan: it is a reminder that energy will always be available 
at home and at work if we are careful in the ways we use it. 

sa\,Energy *,. 

2-7 
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2.4 	 FIRST MtIITNG OF ENERGY
 
CONSERVATION COMMI1TEE
 

As soon as the committee coordinator learns of 
his new assignment, he starts planning how the 
committee can go about accomplishing the tasks 
set forth in the plant manager's letter (2.3.1). When 
he has the names of all members of the committee 
and a plan in mind, he calls a meeting of the com
mittee and submits to them the proposed plan in the 
following letter. 

For simplification, we are assuming that the plan 
and assignments were ac:epted by the committee 
and no additional topics were discussed. However, 
if the committee agreed on some changes to the 
plan and/or talked about other matters, minutes of 
the meeting would be written and copies given 
to committee members. 

2-8
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.278.ECO NERG Y COMPANY 

EC..RG Y INTER-OFFICE CCRRESPONDENCECOM 

Date: January 18, 1974 

W.D. Smith, Operations "Al 
To: A. B. Jones, Operations "B" 

T. G. Marshall, Maintenance 
R. B. Robinson, Administrative Services 

From J. C.Laker 
Energy Conservation Coordinator 

Subie= Committee Assignments 

D. T. Parker's letter dated January 7,1974 outlines the formation of 
the Energy Conservation Committeo, to which we have been appointed, and 
indicates some of the actions we are to undertake. As he suggests, 
each of ns should become thoroughly familiar with the program sugges
tions and energy conservation opportunities described in EPIC. 

We imust gt started on severa5 ,ofthe tasks immediately, so I have 
devloped a plan for dividing these duties among us. The first priority 
is to conduct a survey of present energy u-sagb and to begin reducing or; 
eliminating 'waste. Because of their familiarity with these problems, 
our operations representatives, IV. D. Smith and A. B. Jones, should be.' 
responsible for developing a plant-wide plan for energy saving surveys!. 

Another area that requires early attention-isthe establishment of a 
comon economic base from which to work. There will be energy saving, 
projects that will involve dollar expenditures which require financial 
justiffication. Ile need a uniform method of calculating the value of 11 
savings for our various forms of energy - electric power, fuel, steam', 
and caipressed air. As Utilities representative, I will undertake t 's 
task. 

I ould appreciate it if R.B. Robinson of Administrative Services ,
 

could obtain from Accounting data on the quantities of purchased fuelt 
and.electric power used monthly last year and this year. A continuing 
plot of energy consumption per unit of production is necessary to help 
us monitor the progress in our plant-wide energy conservation effort. i 

savEnergy
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In addition, we need to consider projected energy costs. So, would 

R. B. Robinson also please ask the Purchasing Section if they can devel,. 
fuel and electric power cost projections for this year, three years anld 
five years into the.future. 

We are going to need to commnicate ideas and suggestions on energy co. 
servation techniques applicable to our plant. Since T. G. Marshall of 

I am askingMaintenance has had broad experience throughout the plant, 
that he assume responsibility for coordinating this function. To start 

and the Energy Conservationwith, we have several literal:ure references 
along, we surely will haveOpportunities (ECO's) in EPIC. As time goes 

generated additional ideas deserving of broad conmunications through ouT 
committee. 

If all of you are in agreement with this plan, I suggest that each of U 
meet with the key supervisors in our areas this w:.ek to inform then of 
our program plans and to ask them to come up with energy saving proj:ect 

Let is meet again in my office one week from today, at the same time, to 
to attend that meeting or anyreport our progress. If you are unable 

future meeting, please ask an altermate to attend inyour place.
 

cc: 	 D.T. Parker
 
Plant Manager
 

savEnergy 
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2.5 	 SECOND MEETIG OF ENERGY
 
CONSERVATION COMM1LTIEE
 

The week passes and the committee holds its 
second meeting. The coordinator gives each member 
a copy of the agenda shown on the next page. Then, 
in the sequence of ti..- agenda, each member presents 

*is report, giving a copy of his letter and attach
ments to all present. The following six letters docu
ment the reports and proposals submitted at the 
meeting. It is assumed that all these matters were 
accepted or approved by the commiace. 

.ote th.i in Secion 2.5.4, and elsewhere in EPIC, 
z ratio of 10,000 Bm/k\Vh is used for illustrative 
purposes for the energy used by a utility to generate 
eleciicity. According to the Federal Power Com
mission, the national average for 1972 was approxi
mately 12,000 Btu/kWh. This figure will vary from 
segion to region, however. 

2-11
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ECONERGY COMPANY 
INTER-OFFICE CORRESPONDENCE 

Date: Jauary 75IM4 

To: Etergy Conservation Coimnttce 

From:,. J. C. Baker, Coordinator 

Subject ,Agenda for Second Meeting of the Energy Conservation cmittee 

1. Report of plans for energy saing si.veys 

2. Energy equivalents for plant utilities 

3. Present and projected future costs of energy 

4. Mbnthly energy use for 1973 and 1974, 

S. Proposed fonns: 

a. Calculation of Btu per unit of production' 

b. Tracking chart 

cc: 	D. T. Parker
 
Plant Manager
 

savEnergy 
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INTER-OFFICE CORRESPONDENCEECONERG Y COMPAN/ 

Date: January 25, 1974 

To: J. C. Baker, Energy Conservation Coordinator 
T. G. Marshall, Maintenance 
R. B. Robinson, Aministrative Services 

From: Energy Saving Survey Team 
W. D. Smith, Operations "A" 
A. B. Jones, Operations "B" 

Subject: Plans fc First Energy Saving Survey 

The first survey will be aimed at identifying energy wastes that can be 

corrected by maintenance or operations actions. The attached survey 
ill be looking for. In addiform indicates the t-pes of wastes we 

tion, we will refer to the Energy Conservation Checklist in EPIC. All 
The main process areas and buildings will be included in the survey. 

part of the survey will be conducted during normal daytime work hours, 
excessbut one or more night visits will be required to search for 

(heating, ventilating, and air conditionnighttime lighting and HYAC 
Areas or buildingsing), as well as equipTtent runnin* ihien not needed. 

a full or partial. shutdown condition on weekends willthat are in 
use that i- not necessary.warrant weekend visits to look for energy 

area in coopera-The survey team proposes to conduct the survey of eachi 
tion with and accompmnied by a foreman, supervisor, or engineer desig

nated by tho department head. Findings of the survey of each area will 
the attached form and copies will be maie available to

be recorded on 
and the Energy Conthe departnent head, the maintenance department, 


servation Coumittee.
 

will. be prepa3ed by dep~xt-
Work orders for correction of energy wastes 

for any other maintenmnce work.rient supervisors, as is the case 

the survey team will prepare a timetable for visits to the
This week, 

to department heads.various areas and comm.unicate the schedutle 

By copy of this letter to Mr. Parker we are requesting manageent. en

of our plans for this first energy survey.dorsement 

cc: D. T. Parker, Plant Manager 

savEnergy 
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ECONERGY COMPANY 
INTER-OFFICE CORRESPONDENCE 

One:, January 25, 1974 

To: j. L;.Baker, Energy Conservation Coordinator
T. G. Mrshall, Maintenance 
R. B.Robinson, Administrative Services 

Frcm: Energy Saving Survey Tem"
h.D. Simith, Operations "A" 
A. B. Jones, Operations "B" 

S"'::: Future Energy Savings Surveys 

A.fter our first enerDg saving survey, wihich is aiied at correction ofte .Iore cbvicus e Tergylosses, there are other surneys which we feelcertain will reveal &dditional vas to rewace eergy coaymtion butWh¢ich probably will reuire c.cpitl rnes
enbt.
 

1. The Enerzy F-slance 

7.e basic data ne.cedifor :-ier - c~mservaticn efforts is an energybalance on each process and darz=.ent. This studv can e done by an 
..... eer Li t,- denar =_ent ccnce:-=.e, 14 0 is lthorc'ghl f driliarb ith 

,lc. or the building energy uses.ce-~~ze The object is toLn ceail the energy input, enez.y utilized, and energy dissi.2t-*d or w.asted. Insome areas this 1.U,-J
re.uire inprovi;-g measuring
cahability. TIhe cost of this 
 ti~i(j. neaziring capability rust beweishcd against the potential savings. An -_,e=,ple is shon on thefollcwing energ - flow diagrazi for a stezm generating unit. Havingidentified the innividual energy war-stes, The engineer can then deterrine methods for reducing or using these energy wmastes. (The ECOChe-cd.i. inEPIC ca he helpful.) Tha engineer's nezKt task isthe alternate methods and recom.end 
toeval.ui'i_ the best one. 

savEnergy 
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lot
 

,"n I r"l, a V~cat+,il 
C"qwh Ia~pqlEne1 y Ly , UlftO 

w ,d-a o STEAM 

GENEIRATING PROCESS' S;L I 

EwW is baE-qIir 
vatuh 

s tovIN a " ot 

* A kto , ud f" lom 
2. EnerS", lu , ey

After the en. 
 balances,.rveji- re!is • 

have been coMleted,1 in-ict some coordjntioTh. Sur.esthat t. canbe. t .. e contact the engineerstha cc4ld be 
bances to deterline whoif thererecc\'erei c-z:onc.micallv are energy wastescess ar~ea, LZ's say but havethat there is no use withi, their:rc., furnace potential for rc-coveri -

D)~~~~flc - . waste heatZ ges by using ~~to Preheat ccr ,*_in*ca:" Iet- (a)-. lcw r it iro 
am oc-uctj~ r•Z-35-Suse that air preheatstea- 1.dc. and there is is -ractica1that no use'Iart. for low Fressu.reThe su-vey te m can CCthe ener ,\cc e~.'a:*oZ c0, -

-dCe thrcughCdttee to other depar e, ts and PerhapS find aUse For the 1c; press-zze steam. 
3. Sunr- of reres-'I Ruc nStatio.-_s
Jete--ze loaion of all steaz.valves, t- and high press-ire gas,and dc;.rnstrea pres-'Jre-rc
deasibil-" of letig 

pressures, and flow rates. , •
 
pressure Evalute
dow by flow;Lng through¢ .:uip-enL, suchS5e-ivin an exPanderas a puxi, or copressor. 

4. Sure"of Ccc ressod ir Pressure Require netsSur:ey all users of plant air to.or.'erlng cczDressor discharge find rtini uxn pressure levelspressure re iretw..o users savescan be satisfie-d with a 
ene rg- If all but one orfeasibility of installing 

lower pressure, an evaluation Of thea separate ccinpressor or a boosterthese higher pressure to supplyusers should be made. 

savEnergy 
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5. Steam System Survey
 

a. Traos
 

Review all steam trap installations. Are there too many traps on a
 
1I1.e? Or too few? Of an efficient type? Or inefficieat? Are traps
 
sized properly? Installed properly? Are they fumctioning as they

should? Should traps receive special maintenance attention? 

b. Increase Condensate Return to Boilers
 

Loss of condensate is a waste of heat and of valuable high purity
 
-ater. Identify all sources of condensate and evaluate economic feasi
bilit " of installing pulp and insulated piping to return condensate to 
toiler feediter tank. If condensate is conta.,iinated, evaluate possible 
clean-tp. 

c. Use of Lower Pressure Steam
 

Search f6r situations where use of high pressure stem can be switched
 
c;er .easibly steam. It is advantageous to use theto lower pressure 
3c;er ressure steam where the higher pressure is not neede-. This is 
Fz:J. iarl)" tre unen the Icw;er pressure steam is being supplied from 

or ba -pressure turbines io;. pressure boiler separateor a .
.:-6"ehigh pressure toiler. Of ccurse, loweri.g pressire by a 

Lresr ze re'ucLn- valve offers no sav=ngs in energy. 

6. S'rL.'e: for CMoertize- Electric ..otors ar._ E-i.nt 

En- c notors and equi.'ent, ,such as centrif.ugal punps, operate with 
e:c .e..: at razed lcai. If they are o-erat-ing at reduced loa, 

_..;ers.. Tak.:e a7,ere reaings on m::rs and ccmare to razing, 
e r -c-enz of o,,'ersizd motors and c-qui-enz with proper sizes. 

7. TnmCuaticn
 

Inspezt insulation and furnace ails ith infrare- scanners to detect 
excessive heat losses. Repair insulation and malls where needed. 

S. Cobustion Survey 

Leter-,ine comibustion efficiency in all furnaces. Evaluate economic fea
sibilit,' of replacing burners with more efficient type -i-d installing 
oxyogen and combustibles analyzers on flue gas alon. with improved com
lusticn control system to maintain optium excess air. 

cc: D.T. Parker
 
Plant M nager 

savEnergy
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ECONER 287. 

G Y COMPANY 

INrER-. 0 ,FICECORRESPO/DEN/CE 

Date: Januar 25, 1974 

To: h.D, Smith, OperationsA. B. Jones, "A" 
Operations "B"
T. G. Marshal,1Maintenance 

From: 
 R. B. irson,* Administrative ServicesJ, C. Baker, Energy Conservation Coerdinator 

Subiect: Energy Equivalents and Costs for Plant Uilit:ies 

1';e need a
fcr our 

umiForm method for calculating the vaue of cur energy savings 
varicus utilities and I rec-ssten bascd on Btu usage. en4 we "Zstjt.- an accctFor cur p rc-s electric power,ti.tiliy a..o- dollar 

-CCLZ- in t...i.-. --,; he /- "at_we pay the .
 . : - e.er, for Cof felarebyhe--.'jLYu -cc.jarroe, 
L 

t 
t.Etd~e to rc;-:.er p!2j-lt ipefce.5e, o,-- e ... u l l y C K -•m 

', - "e-uialnIt, to .gjn-:-' rate--c ,o tfor elr t-c ,-e erev I , 0
 w. e :
 
Fllc; 
 1n this e.- 10,000 Bt/i5,!
h 
 aUa
the nT bcr of R ,o-uel thatuzilit-. are be deine assich as ':a,=-,

the ,C-nerb, c-ui*'ant,, is the factor we 
this way, 

a ]:;;~cf electrici. c -aS .or 1000 Ib of steam. Definedboard to put all projects on a co.mnon base in 
c-n tse r ecur energ , acss theprogran.Next let us consider the fuels that we purcseo
is the heat of conbustion. The energy equi.alenThe unit cost t caes f accounting

FulCost 

Natural Gas Eerg
Fuel oil $ v ILuit Cost,kst$- /1000 cu ft-/gal, 

Coal ft A/MtuB a/tonl 

savEnergy 
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The costs of our generated steam, compressed air, water and treated 
boiler make-up water published by our accounting department include
depreciation, maintenance and operating costs, etc., and therefore cannot
be used in figuring dollar value of enery, saving. hen 	we save theseutilities we save only the fuel 'or electric po.,er that .as used to generate, ccaoress or pLEPIp the utilities. In our boilers generating 400 psig
and 150 psig ste.:m, the energy equivalent- of steam are the fuel Btu usedin generating steam based on the boiler efficiencies. The steam costs tobe usel in energy saving accounting are, Therefore, the costs of the 
energy eqivalents. 

Ste, Cost 	 Energy Equivalent 

400 psig 
 $ /1000 Ib Btu/1000 lb
150 psig $ /1000 lb Btu/1000 lb 

'ith regard to copressed air, water and treated boiler make-up wzter,

the ccsts are for electric power used for compressing or ptmping. The
 
energy equivalents take Lnto account 10,000 Btu/;h. 

Utility. 
 Cost 	 Energy Equivalent
 

Cc=--essed Air $ /1000 CU ft . .. Btu/000 cu ft
Ka.,., % $ /1000 Ib 'Btu/1000 lb 
oi er .m /ke- u $ 

tr$ /1000 ib Btu/1000 lb
 

Ih-n ,;e save cc.-
ensate ad return it to t e boilers, we reduce thec'.er n':e-uj wa-er require.-ent a=d save the Etu difference bet.;een the
he.: cc:en: oE the ccnde." te at F and of fresh water at its temt

r-...... Ts , our enery e-ui'ainzcr condensate is Btu/1000 lb 
a:: ::s c:Zt i7 S /1000 lb. -

cc: 	 D. 7. Parker 
.Flanz Maner 

savEnergy
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ECONERGY COMPANY 
INTER-OFFICE CORRESPONDENCE 

oate: 	 January 25, 1974 

To: 	 J. C. Baker, Energy Conservation Coordinator
If. D. Saith, Operations "A" 
A. B. Jcnes, Operations "B" 
T. G. Marshall, %intenance 

From R. B. Pobinson, A.-rdnistrative Servmices 

S~bjec:: 	 Fuel .d Power Ccst Projections 

The Purchasing Section has pro-ided thie folloing LioCarm-tion: 

Estirated CostCost at Present 3Years 	 Years

Er---ctric Pcwer $ S 	 .n S k'h 

xa ral Gs $ /1000 cu ftA /1000 cu Aft $ 1000 ca ft 
Fu Oi 	 $ /gal $ /gal S/g al 
Coa 	 /ton S/ ton S /ton. 

Purchasing has agreed to advise our committee whenever these costs are 
revised.
 

cc: D. T. Parker, Plant Manager 

saynergy 
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ECONERGY COMPANY 
INTER-OFFICE CORRESPONDENCE 

cte: January.25, 1974 

To: J; C. Baker, Energy Conservatioh Coordinator 
11. D. Snith, Operations "A" 
A. B. Jones, Operations "B" 
T. G. Marshall, Maintenance 

From: 
R. B. Robinson, Administrative Services 

Subei:: Ibnth.ly Use of Fuels and Power - 1973 and,1974 

T.he attached fo,- 6as developed and submitted to Accounting. 'T.ey 

hope to have the informticn compiled within a few days. 

c_: D. T. Parker," Pl nt ,1.1anager 

saEnegy 
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ECOA'ERGY COMPANY 

INTER-OFFICE CORRESPONDEICE 

race: Janury 25, 1974 

To: I'. D. Smith Operations "A"A. B. Jones, Operations "B" 
T. G. Marshall, Maintenance
R. B. Robinson, Administrative Senrices
 

Frtm: J. C. Baker, Energy Conservation Coordinator
 

s-€i--c::Department Energy Unit Ratio and Tracking Chart 

Attacien t A is a copy of the do-it-yoxarself kit '"How to Profit byCcnserving Energy" by the Sub-Councij. 'n Technology of the NationalIn6strial Enery Ccnsen.ation Council. The for in the kit detailsa suggested procc-,ure for calculating the energy content (Btu) of a prcduct. 

in our particular czerations, we have no by-products, and cur energyuse for waste disposal is negligible. Therefore, cur prime concern israw material enery and conversicn energy. Con,'ersion energy is theener e-quivalent o' utilities used in m-nufactluring the product. Rawr..--:er Sl ener:y ccntent can be scme.i-t r .ore involved. The raw materials-zliiers mzy be able to provide this n=xer, or an approxination isavailable for most mterials from the U. S. De-arcent of Ccr=erce. Ifun vailable from these sources, it can be esti:mated as the heat of cormbustion of the material. This estimate is always low. An) energy spentcn the raw material in getting it to the point of use should be considered - for exa.. le, mining, crushing ard sizinag, Pd transportation.Bear in mind that less energy intensive raw materials should escalateless in price as energy costs increase. Iaving dete, ined the energyccntent of raw materials, a.d given a choice, a better raw material
selection should be possible. 

Attachment B is a thruee page form for tabulating monthly departnent useor raw materials and utilities, for calculating Btu content of thesequ,-ntities, and for deteninig the total Btu and the energy/productionunit ratio in Btu per unit of production. As this information isdeveloped we will probably find that there is a need to install additional metering and to rehabilitate some existing meters, if economi
call), justified. 

savEnergy 
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Attachment C is d graph for plotting the monthly Btu per unit of
 
production for 1973 and 1974. 
 This graph can be used for charting
the energy used by individual production departments and also by the
 
total plant.
 

If you have any questions, see me. These records are important
 
to our on-going program.
 

cc: D. T. Parker, Plant Manager
 

savEnergy,
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ATTACHMENT A
 

HOW TO PROFIT 
BY CONSERVING 
ENERGY 
A Do-It-Yourself Kit 

SUB-COUNCIL ON TECHNOLOGY OF THE' 
NATIONAL INDUSTRIAL ENERGY 
CONSERVATION COUNCIL 

OBJECTIVE. 	 Encourage industrial firms to set measurable goals forre
ducing energy consumption. per unit of product produced.. 

GOAL. 	 X-percent reduction.,in energy content' expressed in BTU'S 
per unit of product. 

PROCEDURE 	 Use the energy calculator on page two to determine the 
current energy content in BTU'S per unit for any kind of 
manufactured or processed product. 

With this yardstick, measure progress to determine it energy 
reduction goals are being met, exceeded or missed. 

'Energy content per unit of product includes energy content of 
the raw material plus energy spent in converting or upgrading and 
in waste disposal. 

-2-25 
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295."DO IT YOURSELF KIT" For Calculating The Energy Content of A ProductGUIDELINES OF THE NATIONAL INDUSTRIAL ENERGY CONSERVATIONSUGGESTED COUNCILPROCEDURE FOR CALCULATING ENERGY CONTENT fBrUS) OF A PRODUCTFOR THE PERIOD BEGINNING Jin1Uar, ._ 1974 RI N _ 
PERIOD ENDING Feb 1Ly-9

The Dow Chemical Co. 
" G.Sn der Jr. 

RAW MATERIAL ENERGY (LIST MAJOR RAW MATERIALS) o. .L I?,R, 


UNT 00 ODu
 

C: 
LOA -9CTO 

TOTAL BTU'
 

CONVERSION ENERGY (LIST 
 ALL MAJOR UTILITIES)
 

UTILITY 
AtI 

0T
 

Cs 

B
 

T O T A L 'U ITU S
 

WASTE DISPOSAL ENERGY 

At 
TOTAL DISPOSAL TSTOA S1EUNS 

GROSS ENERGY CONTENT OF PRODCTI SOF ITEMS 8, 13 AND 16) BTU'S 
BY-PRODUCT ENERGY CREDIT (LIST L.P.MAJOR BTYPRODUCTS)

BY.PROTUCT 25 GOAL 
 MADE (CHC.
XEM
x2S 

A t = OTTE BTU'S 

........ .. 
.. ... TOTAL m -

IETENERGY
CONTENT
OF PRODUCT(ITE"18 LESSITEM23) 

ENERGY CONTENT PER 
 .UNIT.UNIT OF PROD'CTIO ITEM
24 DIVIDED
BY ITEM ) 

eTSGOAL (TARGETED ENERGY CONTENT FOR THIS PERIOD) BTUS UNITIF ITEM 26 IS EUAL TO ITEM 2S, GOAL WAS MADE (CHCKITEM 27)_
.R_-E


IF ITEM 26 IS NOT EQUAL TO ITEM 25, COMPUTE DEVIATIONITEM 26 LESS ITEM 25_ - -
FROM GOAL: 
- -

TEM 28 DIVIDED BY ITE.M 26______ 

- -- - 28 

AULTIPLY ITEM 29 BY 10--------------------------------T 
F ITEM 26 IS GREATER THIAN ITEM
F ITEM 26 

25. COPY ITEM 30 HERE....----------IS LESS THAN ITEM 25, COPY ITEAI 30 HERE.-'- G.~---OAL 
- - - - - ISSEQ 
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GUIDE FOR FILLING OUT FORM ON OPPOSITE PAGE 

1 Finished product ready for shipment.
 

2 Product I.D. No. is the numerical identification of the: product.,,
 

3 Units of the product (item 1) made during this time period.
 

4 The material that goes into producing and packaging the product (includes fuels used as,, raw
 
material). 

5 Units of the raw material (item 4). that were used during this time period. 

6 Every material has a specific energy content. Energy content is measured in terms of BTU'S. Raw 
matetial supplier may provide this number or an approximation is available for most materials 
from the U. S. Department of Commerce. If unavailable from these sources, it can be estimated 
as the heat of combustion of the material. This estimate is always low. 

7 (Item 5) multiplied by (item 6). 

9 Utilities include primarily electricity, fuel oil and natural gas. 

10 Units of utility (item 9) used during this time period. 

11 For fuel, this is the heat of combustion of the fuel. This number is available from supplier. For 
other utilities, this is the energy necessary to generate one unit of the utility (e.g., 1 KWH). Use 
10,000 BTU'S per KWH unless your supplier has a better number. 

12 (Item 10) multiplied by (item 11). 

14 Waste is that material which h no economic value and which requires additional BTU'S to 
dispose of. 

15 Estimated energy to dispose of the waste (item 14). This may be the energy to truck away and 
bury a solid, the energy to burn some scrap or the energy to run a waste disposal plant. 

17 Units of waste produced during this time period. Units of waste is not needed for the. calculation, 
but may be recorded for later reference. 

19 By-products are those saleable materials which are made incidental to the production of the 
desired product or products. 

20 Units of by-product (item IS) made during this time period.. 

21 The usable energy in the by-product. As an approximation, use the ratio of the value of tlhe 
by-product to the value of the product multiplied by the gross energy content of the product 
(item 18). 

22 (Item 20) multiplied by (item '21). 
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4 

5 

6 

11 

"DO IT YOURSELF KIT" For Calculating The Energy Content of A Product 
SUGGESTEDGUIDELINES Of THE NATIONAL INDUSTRIALPROCEDURE FOR CALCULATING ENERGYENERGY CONSERVATIONCONTENT ISTUSI C OUcOF A PRODUCTtFOR THE --PERIOD BEGINNING Jsilnjry 1 PERIOD ENDING Ftbrujn 1 1974TeDwCeical Co. 	 4. 

r__
 

RAW MATERIAL ENERGy ILIST MAJOR RAW MATERIALSI 

A. tlbA.6,ColoncSods 	 ij~ii~ZJ._I! ' a ~ ii~i'li J ti~sI..
-	 C,~l&

Hywdroenation Colt rj071a1 

C10.Wef i. 

TOTAL ,'%I 1170.1 to' 

CONVERSION ENERGY (LIST ALL MAJOR UTILITIESl 

L UTllltyv 
='A 

I 	 .I IFZ .... 

= IV,
 

aR,Irieet KVWI I I 
,-
t'1 

7, 
I~I 
) ...	 • "j 

IC lal Cit 11. 263 41 
, 1 

I0D' 

TOTAL R7U 1 Sia 

WASTE DISPOSAL 
ENERGY 

WA i..,,
Ia O,1r.Caasg,cliia 	 CIPO . AL R T,...,D
I),iu~ll ld:. 

T, 
_ 	 , I.~ile~R-. 
 nRli0 < I 

GJROSSNRlG CONTENT F PRODUCT iSUMl O
CIId ITEMS$I. 13 ANa"-"A tli 3to" li.lflanXI ID 1 t&l,,llIi t 
*T-PROOUCT ENERGY CREDIT 'LIST ALL MAJOR BY..PRODUCTII 

0
L -ST 	 TOTALIC R1us 2711E'B

' -9 o . ..........
 

NET ENERGy CONTeNT Oi PRODUCT IITE. I$ LESS ITEM1 3AI 

:EN RGYCONTENT P 
 UNIT
ER O PRODUCTIONIE. 2a UIVDED B ITEI I I
GOAL ITAE 
 EERGY 
 CONTENT FOR THIS PERIOTEBU$ UNIT 

IF ITEM 26 IS EDUAL TO ITEM 23, GOAL WAS MADE ICHECK ITtal. 271- -- "GOAL
 
IF I1TE 
 26 ISNOT EOUAL TO ITEM 23. COMPUTE DEVIATION FROM GCOAL.
 
ITEM 26 LESS ITEM 2-- - -  - -
ITEM H.DIVIDED Ely ITEM 6-----

MULTIPLY ITEM 2t
BYBY 100to ---------------- -

IF ITEM 26 ISGREATER THAN ITEM 25. CCPY ITEM 
 30 NERE...
IF ITEM 26 ISLESS THAN ITEM 2 !AL .COPY ITEM 3DHERE..------

-,-I
- - Z-
2All significant input materills are listed even though they mary not 3
iDOarin 
 the 	 1030 BTU*S/f0lR final Product. 	 of gas wz- provided by gailithe polier.These ouanities of materials were 	

The energy in the cooling aid, the procesused during January, 	 wirner isOescCcpnt 1974. 	The tIt 0,wemay be purCicasec only Once niectlary to DImo 

prooortlonal amount isallocaled Io thismonth. 

but a mutticlied by 10.000 6TU'S/KWH 
in KWHlSji
every sx months, 	 the waIl". The power vo nto arrive at the STU"S per galoNThe energy content of 	

15 The Oily. Caustic water wasethane is the heat 	 neutralized and thenof combustion which rs 	
treated in aAvailble flora
steral reference books 	 bio-oxidation plant. The total dIs$osal BTU'S include the efwgy toThe energy content of caustic was estilmaterlfrom literature souries., 

run the biD-axldation plant plus the energy in the netsulllZigng agent. 
1he heat content of 

21 All of the cnergy contents herethe hydrogenation catalyst end 	
were assumed to be e•ua to theore 	 the desicCanteducaled guesses. The ouantities 	 heat of Combustionof these materials used 	 since thei materials mayare so 	 be febibly burned assmall that the error introduced by 	 fuel. RRsidue gas was assumedan Incorrect guess is insignificant. 	 to be the Same as lign fuel oil,pyrolysis 9s
The 	 was assumeo 'o tseSTU'oer unit of steam areavailable 	 the same as toluene ar IheC3CCase Ciedit was 	 from seam tables.In thistaken for the hot water returnedS 	 fractionto the Steam plant. was assumed to be bulene.10.000 STU'S:KWH was used 	 The basic information in this examolesince this is close to the energy that 	 was taken from the Stanford.Research Institute reportin average utility uses to generate a KWH 	

on "Ethylene" dated August.of electricity. 	 1967. page
219. 
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WHY MEASURE ENERGY 

As energy isused more effectively, product costs can be reduced and profits improved. This can be 

accomplished even in the face of sharply increasi'ug energy costs. Since industrial energy con.-dmption 

accounts for approximately 40% of total energy used in the United States, significant contributions 

can be made to the national effort. 

The first step to meaningful energy conservation is measurement of all the energy that enters and 

leaves a plant during a given period. This measurement will probably be an approximation at first but 

should improve with experien. 

To calculate the energy content of your products, use the attached form, and then set goals for 

is for ethylene; but the procedure applies equally well to any
improvement. The filled in example 
manufacturing operation, be it a grain mill pulp mill, steel mill, furniture factory, or assembly line. 

Though time consuming and challenging to make the initial calculations, it will be worth the 

effort. Raw materials which contain, and manufacturing processes which use large amounts of energy 

will be pinpo;nted. 

Wh3t To Expect - Once BTU content is determined, products can be ranked by BTU'S per unit, 
per dollar profit. Then, as energy availability beconms more

BTU'S per dollar of sales, and BTU'S 
limited, it will be possible to quickly focus on the most profitable products. 

steps will be identified. Once the
Equipment 	 associated with the large energy consuming 

can be focused on replacing old machinery and
energy.hogging equipment is isolated, efforts 

equipment, using more energy-conscious designs, and improving maintenance programs. 

less in price as energy costs increas.. Having
Less energy.intensive raw materials should escalate 

the energy content of raw materials, and given a choice, a better raw materiai Aelection
determined 
should be possible. 

Stressing the importance of BTU'S per-unit-of-production to plant operating people should 

provide the incentive for thern to chase down where all of the !nput BTU'S actuallv end up. Often, the 

account for 	less than 50% of the input BTU'S. Simply the act of identifying the
first attempt will 
other 50% will reveal many opportunities for improvement. For example: 

be the most significant energy
1. 	 A reduction in scrap or an improvement in yield will eften 

reduction that can be accomplished.
 

Leaking water, s-eam, inert gas or raw material may seem quite small as it escapes into the air,

2. 


but over time this can represent a sizeable quantity of energy.
 

Heat loss from equipment can sometimes be reduced with more'insJlation once the losses are
3. 

identified.
 

Sometimes energy lost to the environment, either through cooling water or through air, can be

4. 

used advantageously to heat inlet raw materials or process equipment. 

The energy content of waste may be recovered in part or in total by treating and recycling the
5. 	

waste back throuch the manufacturing process. In some instances, it may be possible to burn 

the waste and use the recovered heat in the process. 

6. 	 Temperature control enuipment may be alternately heating and cooling. This problem is often 

corrected by a ;impie adjustment of the controls. 

7. 	 Recognizing that it takes 10,000 BTU'S to generate one KWH may suggest using less electricity 

for heating since this same KWH iscapable of producing only 3,413 BTU'S of heat. 

8. 	 It may be possible to combine some manufacturing steps so that the product does not cool 

down between steps and subsequently have to be reheated before it is processed further. 

The 	energy shortage is a national concern. It can also be viewed as an exciting challenge. Those 

move quickly to meet the challenge will contribute substantially to the solution of a 
companies that 
nafional problem - and make money at it. 

The first step is measurement. 
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2.6 	 First Energy Saving Survey 
The survcy team's plan for t1. first survey was 

approved by the Energy Conservation Committee, 
you recall. Now we have a sequence of four letiers 
regarding the survey. The manager endorses the 
survey plan. The team submits their timetable to 
department heads. Findings of the survey arc re
ported. Finally, the team suggests the need for fore
man tra.iing in ener y conservation. Note the appW. 
cation of: 

&Survey 
9 Employee involvement 
a Top managcmcnt commitment 

2-34
 



2.6.1 

304.
 

ECONERGY COMPANY INTER-OFFICE CORRESPONDE'.TD. 

Date: January 29, 1974 

To: Department Heads 

From: D. T. Parker, Plant Manager 

Subiect:First Energy Saving Survey 

You each have a copy of the January 25, 1974, letter from W1.D. Smith 
and A. B. Jones dctailing their plans for the survey aimed at enery " 
wpstes that can be corrected by maintenance or operations actio 
These are the types of energy losses that can be stoppe.d or reduced 
right away, or fairly soon, and at little or no expense. 

Smith ad Jones will contact you in the near f-uture rega -ding a time
table for the survey. Each of you should inform then of the nan-e of 
the person you designatc to accompmny then and participate ith the 
in the survey of areas under your responsibility. 

Everycne's cooperation in this progrm is important. I urge that you 
put some real priority on this surve)' and on taking correcti, e actions 
as soon as practical.
 

cc: W.D. Smith, Operations "A" 
A. B. Jones, Operations "B" 

avnergy
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ECONERG Y COMPANY 
INTER' OFFICE C0RRESPOPDIjNCE 

Dt:e: Febrary 1, 1974 

To: Department: Heads 

From: 11. D. Smith, Operations "A" 

A. B.: Jones, Operations-"B" 

Subien: First. Enerr, Saving Survey 

The timetable for this survey is given belowl.If a ftedates are not convenient, please contact us so that other t.Ies
 
can be arrantaed.
 

Area 
 Date
 

Furnaces 
 February ,11 

Shop February 12 
Heat Treat ig February 13 
Shipping February 14 

-Februiry15 

Laboratory February 19.
 
Utilit; es 
 FPebruary 20 
Chemicals February.21 

Achministrative :Building Februiary 22 

cc: D. T.PrePlant Manage 

savEnergy
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ECC0&?G Y COM PANY 
INTER-OFFICE CORRESPONDENCE 

Dc.?e: February '23, :197.4. 

To: Department Heads 

Frorn: 11. D. &mith, Operations "A" 
A. B.Jones, Operations "B"
 

s.v,--. Results of First Fnergy Saving Survey 

Attached are the findings of the survey. Some of the operating items
have already been corTected by operations personnel. Department
supen'isors have already wraitten work orders for a nu-nber of the
maintenancc repairs. Those operating or maintenance items that require
process s.&utdoa-n for correction have been added to the lists of jobs
to be do - at the first shutdo.m opportunit) by department supervisors. 

It is i";-ortant that we monitor the progress of work on correcting
these energy wastes by keeping up-to-date records; therefore, it
is essential that we are advised when each job is completed. 

If there are any questics concerning the survey, please c.ntact us. 

ls a 	result or the survey and some energy ccnservation projects being
proPoscd, w.e have developed an estimate of potential savings and we 
suggest that our goal be increased to 12% savings in energy this year.
 

cc: 	 D. T. Parker, Plant M!anager

Energy Conservation Co-ittee
 

sav -nergy 
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:INTER-OFFICE CORRESPONDENCS"EL .WE7GY COMPANY 

orte: February 28,.1974 

To: J. C. Baker, Energi Conservation Coordinator 
T. G. M.7rshall, Maintenance 
R. B. Robinson, Adinistrative Services 

From: W. D. Smith, Opera. ions "A" 

A. B. Tones, Operations "B" 

Sub-ect: Need .for Superisor Training Progrnam 

first energy savings survey we had opportunities to discussDuring cur 
energy conservation with the foremeen acccmnpn)ying us. We learned that 

these fore;. ,nshould be made more aware of the costs of utilities, 
the potential of sayings through conservaticn, and the methods for 
saving energy.
 

Therefore, we recc-end that the Energy Conservation Co,.-ittee design 
to be included in the Supervisora course on energy conservation 


Training Progrzz.
 

cc: D.T.Parker
 
Plant Mbnager 

savEnergy 
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2.7 T711RD MEETING OF TIlE ENIERGY 

CONSERVATION CO.M!M FrITEE 
This meeting is the last to bc re-orded in thissec:ion. On the following pages are four memoranda dealing with the topics shown on tJ e a2enda.The last memorandum presents plans for specialactivities each month for the rest of the Year. Atthis point an active, eff: z-ve prog'am should bc,.,ell into the process of implementation 

2-40
 



2.7.1 

310.
 

INTER-OFFICE CORRESPCNDENCEECONE:?G," COMPANY 

Date: March 8, 1974 

To: Energy Consenration Cornmittee 

From: J. C.: Baker Coordinator 

Akenda for Third Meeting of the Energy Conser.ation Cuu tt esubijEc: 

1. Capital project reviews 

2. 	 Energy saving project lists and pro) ect ,evaluation sun"nary 

to save energy3. CoitLR ication of was 

4. Continuing program 

cc: D. T. Parker
 
Plant \nager 

savEnrgy 
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ECONERGY COMPANY 
IA'TER-OFFYCE CORRESPONDENCE 

Dzc: March 8, 1974 

To: Depart .ent ,Heads. 

From: D. T. Parker, Plant Manager 

supi.:: Capi :al Proj ect Reviews 

As you know, in our authorization procedure every capital' project 
must be revie;.:ed ari approved with regard to safety, fire protection, 
pol. .tion abatement, and additional -tility requirements. As of this 
ate, we are adding energy conservation to this checklist. 

Every capital job will be re-i.;ed by the Coordinator of the 
Lne-'gy Conservation Cc,=ittee. On large jobs the interested 
coz Littee member will also participate with the coordinator and project 
team. The purpose of these reri,,s is to assure that there is 
efficient utilization of energy in the design. If the project has to 
do with production, the d.sign Btu per unit of production will be 
calculated and compared with the historical Btu unit ratio. Mbre 
efficient use of energy is expccted. 

cc: Energy Conservation Counit*tee 

savEnergy 
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INTER-OFFICE CORRESPO/IDENLEECONEG" COM.n/ 

Date: MarchAB,1974 

To: W. D. "Siti, Ooerations "' 
A. B. Jones, Oerations "" 
T. G..Marshall, Yaintenance 
R. B. Robinson, Administrative Services 

From: J. C. Baker, Energy Conservation Coordinator 

Energy Saing Pxroject" Lists and Project Evaluation Suznar..Su-iec:: 


require capital; othersSome of our energy coservation projects u,-. 
lists
 can be done on exDense. Therefore, we should have two s arate 

In order to have the lists in a tiform for,-mat, theof projects. 
for capital and expense project-s are providedtv.o ate-ached forms 

for use by all departments.
 

The ratio of energy savings/year per dollar tivested is an 
compared to other projects.indicator of how good a project is, 

The higher the ntber, the better the project. In the forms, a col-M. 

for per-cent return on investment is also included as an aid in 

assigning priorities on projects. 

ary form to be used for each pro:ect.Also attached is an evaluation stm 

to the key supervisors in your areaPlease submit copies of these forms 
their project in-ormation and returnand request that they enter one

cozpieted copies (lists and evaluations) before our next meeting 

month from toda). 

Oar manager, Mr. Parker, has requested that we continue working on the 

lists, revising and updating them monthly, adding new projects that 

evolve and additional maintenance jobs that beco-e necessary. . 

cc:, D. T. Parker, Plant Manager 

savEnergy
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ENE1RGY MUNSWERVATION 
CAPITAL P20JECTS 

rro~ctPwjc~Di~c~i!.irnEncigy 
Numi~ber j1 Cnpi!zi Cost Pcct 1! iorttSiur~i: PeruI'(ct Rol Fini 

________________E Bt:YLa 



~EBGY CONSE~lVATIDFl 
EXPEN'SE PROJECTS 

0cparhmnt:_________ 
Dale: ________ 

Project 
fNunber 

Ploject Bascliprtcrn 

______________________ 

j Enc:y 

!3uIcriv,ru: 

EXII31.oI Cost 
$ t:?rS-ViI1 

ix 

j POTCUett Rol Priurity Status 

_ __ _ _ _ _Y _ _ ei_ ___ _ _ _ _I __ _ _ 
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ENERGY CONSERVATION PROJECT 

EVALUATION SUMMARY 

:Capital or Expense 

Department 

Date 

Proj.:ct 11. Person Responsible 

Prcj.ct TidJ: 

Description of Project: 

Locztion: 

Fin:ncifl Evluatin 

Estim3L-ad
 

Energy m~ing (electric power kWh/yr steam lb/yr etc.) - 

(yr_ ___ _-___,____ __.____ ___ 

rlt;lity or Raw Material 
__ _ _ _ 

-Saving 
_ _ _ 

Total encrgy saving _________________ 

_________________SAirTotzi energy cost m~ing 

O,,;r cost s2ving due to: -

Adeitional cc: duo to: .. 

_SyrNet cost saving ______"_____.....______ 

Cost of project _._........_;__,,_________-_-__ S
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EtLRGY COt'SERVATION PROJECT
 
EVALUA'IOr: SUMMARY
 

Calculated
 

Return on investment 
 • . . 

Pay back period .................. _"___"___...... months 

Biulunit of produLtion: Now ........ . . After project implemenn d -____ ...... ___.... ________
 

Benefits/Problems 

Product quality ...... ____" ______ ._______________ _ 

Product yield 

Production rate _______________.. .. ___" _______.________ ____.. -___ 

Safet- '
 

Pollution 
 _ _ _ _ _ _ _ _ _.__ _ _ _-_ 

Maintenancetrianpo-werim. :erial- _ _.___ _ __ _,___.__'-__ _ __ _ __ _ __ -

Utilities _ _:_"_:__ _"__ _ _• 

Working conditions _ _ _ _r_ _ __ _ _ 

rrEmployee Ettitude ___________ . .. .. 

Community
 

Other benerits/probloms connected tAth implementation:
 

Comrnn ts 

Projct rating: 

Pla-ined authoriN:tion request date: __" _" _ _ __ _ __ _ _ 
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ECONT"G,Y COMPANV 
INTER-C F-FICE CORRESPONDENZE 

Dav March _, 1974 

To: Energy Conservation Lomnttee 

From: T. G. Mirshal Maintenance 

Subject-: Cc:cumication of Ways to Save Energy 

I have. assembled a group of ECO's from EPIC, which are 

part-';cuarly aDpplicable in our operation, along with a few.good 

articles from the literature. I propose that we publish this as 

a booklet for plant dde use by supervisors. A cop) of the list 

of ECO's chosen is attached hereto. After each of you has looked 

over 	the copy and Lndicated your approv': ., I will pr.-ceed with 

publication and distribution.
 

May I suggest that this booklet could be a useful tool in a
 

training course as suggested in the recent letter from W. D. Smith 

and A. B. Jones. 

cc: 	 D. T. Parker
 
Plant Ianager
 

savEner7 
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LIST OF S"SGE-EID ENERGY CONSERVING OPFORTUNITIES 

ECO 
Building aid Grounds 

Reduce arehouse Ventilation Air '3.2.1 
Reduce .ts"de Lighting 3,13,1 

Reduce Air Conditioning Iring Non-Working Hours 3.2.5 

Electric Power 

Schedu- e to Minimize Electrical Denand Charge 3.301 

Ste-n 

Insulate Bare Steam Lines 3.4.1 
Returm Strzn Condensate to Boiler Plant .3.4,3 
Stop Ste= Leaks 3.4.5 
>.pez fnd Pepair Stesm Traps 3.4.6. 

Other Utilities 

Blii-i:te Leaks in Combnustible Gas Lines 3.5.1; 
Lower Press-re of Cc..pressed Air to Minimtrn Necessary Level 3.5.2 
E!--xi ate Leaks 311 Ccmpressed Air Lines 3.5.3 
Use ?an for Personnel Cooling - Not Co.mpressed Air 3.5.5 

Ccmbttstion 

Replace Worn and Obsolete Controls 3.8.2 
Dsily Mordt -rmig of 3oiler Efficiency 3.8.4 
Flue Gas Analysis as a M.aintenance Tool 3. 

Scheduling 

Stanvby at Reduced Tenperature 1!3,9.1 
L:ut Down Idle Heating Equipment 3.9.2 
Process Specifications as a Source of Energy S 3.9.3 
Schedule Ecuiuip.ent for Maxi . Utilization 3,9.4 
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2.7.5 

ECONERGY COMPANY *w .F-ONTEROFFICE CORRESPONDENCE 

D:e: .arch 8,1974 

To: '3nergy Conservation Coit-tee 

From: J., L. BaKer., tnergy Con,7ittee Coordinator 

Subjin: Ccntinu.ng Progr. n 

At this point we have our pogr well undenay, but I believe you
will agree that we need a ccnzi na.g program to maintain our 
monentnn. Periodic energy say-ing surveys are one in-portant '-ctivit 
Co=r-nication and education a'o need emnhais to develop awareness. 
I thought it would be well to list the elements in this area, some 
of uhich we already'v have in the mill and others we mray wish to include 
in plans for the future. 

Monthly meetings of En2- ..- Conservation Co-n.ittca. 
2. 	 4onthly meetings of each ccz=nittee member with key

sup.enrisors in the area he reprcsent3.
3. 	 Booklet on ways to save energy. 
4. Energy conservation ccarse to be included in Supervisor 

Training progr..
5. Periodic bulletins cr features in the Plant News publicizing 

energy saving achie-ments and recognizing individuals 
responsible.


6. 	 Posters on energy saving ve-e used in much the sarie way as 
safety posters.


7. 	 "savEnergy" decals for placing atligilt switches, typewriters,
and on hard hats. 

8. 	 Technical ta s eae.:gy saving aspects of steam traps,
lighti:g, ia, .on etc. 

9. 	 Letters to enmioyees ;...d thei' fa.ilies giving energy saving
tips for tl'e cme. 

10. In public relatic s, c_-7Dany ads stressing energy conservation 
on radio 'nd in n..aps er, talks on energy saving before civic 
groups. 

Attached o this le*tf.r is the cutrline of a proposed prcgramn of 
activities for each month for the'rest of the year.
 
cc: D. T. Parker, Plant 11nager 

savjF-ergy 
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Planned A:tivities in Energy Conservation for 
.;..inder of 1974 

The following activities will take place each month and will not be
 
repeated in the plans for individual rnn-.hs:
 

I. 	 Meeting of Energy Conservation Comittee 
2. 	 eeting of each Com7mittee Member with the key super sors in Idsi area 
3. Updating 	of energy saving project lists 
4. 	 Co7=aiicate progress with updated plot of Btu/unit of produc-i
5. 	 Department super.vision ill conduct weekend audit' 

Mbnth
 
April 1. Distribut. booklet of selcted ECO's
 

2. Review status of corrective actions regarding first enery, 
saving survey


3. 	 Publish bulletin on energy saving tips for driving
4. 	Technical talk on stean traps 

Mnv 1. 	Energy conse.vation course in Superisor Training 
2. 	Departments develop enery balances 

'3. 	 Distribute "sav ergy decals 
4. 	 Technical talk o- ccono,-,ucs of insulation 
5. 	 Letter to employees at home with energy saving tips for the h.rne 

June 1. 	 Trained fore.en start holding monthlymeetings with their people
 
on energy ccnservation
 

2. 	 Publish bulletin on air conditioning tune-Up
3. 	 As a result of energy balances, co,-.uttee will con uct energy

surolus survey 
4. 	 Coordinatcr gives talk at high school 

July 1. 	Poster contest 
2. Bullezin 	 on energ" saving during vacations 
3. 	 Suv%-ey of steam. pressure reducing stations 
4. Tech-nical talk on lighting 

-igst 1. Publicize poster contest wine !r in plant and cc z-tv ne _paper 
2. 	 P tribute posters
3. 	 "...ey ccmpressed air requirements 
4. 	Bulletin - "Don't use compressed air for cooling" 

-Cept 1.-	 Bulletin I-Tne L-3 sp~ace heating systems"
2. 	 Survey stean condensate system
3. 	 Ccordinator prepart tall with slides for loca- technical society 

,etinc.
4. 	 Co:iittee rides through plant at night and sugges, correctire 

action ca. lighting 

Cctober 1. 	 Demonstration of infrared survey to detect exessive heat. losses 
2. 	Steam trap survey .... 
3. Bulletin 	on steam tracing sys.ems

4. 	Technical talk on combustion
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November 1. Survey oversized electric motors and equipment 
2. 	 Bulletin - Recognize someone's energy saving achievement 
3. 	 Second course in Supervisor Training 
4. 	Technical talk on electric motors and power factor
 

D:cenber 1. Dlletin - "Use reflectors and reduce Christmas lighting" 
2. 	 Report achievements in reductions of energy use and'announvx 

gal for next year
3. 	 Survey use of low pressure steam 
4. 	 Plan progrnim activities for next year 
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2.8 CONCLUSION 

This section on program imp!emcntation began
with a discussion of the importance of manacment 
interest and support. It seems appropriate to in
clude in the conclusion a letter from the manager 
to his staff demonstrating his continuing concern 
about energy conservation. I-is request for a con
tingency plan is then answered by his department 
heads with a report on the status of the contingency 
planning in each deparment. 
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ECONEG Y COMPANY 
INTER-OFFICE, CORRESPONDENCE 

Date: March 2o, 1974 

To: DeparTent le-ads 

From: D. T. Parker, Plant Mnager 

'Subject: Request for Energy Qirtailment Contingency Plan 

You should all be aware that energy supply is a very real and serious 
problam to our operations. Briefly, our anticipated allocations o 
fuel oil, natural gas, electric power, and gasoline are insufficient 
to suppor-t Cur operation as th.ey ha- in the past. Cur ability to
eliminaze unnecessary use of these co .odities and to allocate fuel to
vital functions wll ultimately determine how severely our operations 
are Curtaile 

Even ore se isis our inability to secure adequate quantities of 
coal to meet _nticiac-zi needs. Efforts during the past tw'o months
have failed to increase deliveries, and inventories are crrently at a
iow level. Cun-ent -fuel suppliers are operating at their ultinate
capacity and "hey face proble7r associated with weather, fael shortages
for their inLing ecuLil.Ment and ever increasing strip mine regulations.
To date, we have been unable to secure additional suppliers as those 
who are mining coal are sold out beyond their production capaili ies. 

At this tine it anpears that some production curtailments may be 
necessarty. Each sii- ar-isor should review his omerations: those 
pieces of equ it. ,iun are operating at less thai esre efficiency
With respect to energy consumption shoul-5e idenifi made 
to restrict or curtail their oDeraticn. The basic factors which in
fluenze xu! exic .enc" or energy utilization in a"l processes
should be identified :d iredir te steps taken to min-Lizfe our ene.,'gy
requirements. 

savEnergy 
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In antici ation of laossible short terns reduction!- in energy supply, 
for instance electric power, we need a contingency plan. This should 
include a list of the equipm-nt that uould be shut doin and the 
sequence of shut don in yqur eepartnant in case of 25%, 50%, 75%and 100% energy curtailments. 

Your plan fo. reducing energy requirenents in your area should be 
formalized and available for review by 7r. one week from tn4Anv 
Re.teber - NO SAVING IS TOO TIALL TO BE GOC:IDERD. 

cc: Energy, Conse, . .on Cormittee 

S2-SS
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ECOINEj GY COMPANY 
IA'TER-OFFICE CORRESPONDENCE 

Dae: .arch 27, 1974 

To: D. T. Parker, Plant Manager 

F m: Department Heads 

s iec= Reduction of Energy Requirements ani Contingency Plan Status;
 

Significant reductions in energy use have been achieved in o= 

operathig units as follows: 

Utilities
 

Ithas been our operating practice to fire all three boilers even 
though ste .mrequireMents could be provided ,two boilers fully 
loaded. Inthis way, a forced outage of one boiler could be handled 

*%Ithout e creasing stean output and causing interruption of operations 
of steam users.
 

We have shut dmm 1fl boiler, the oldest and least efficient boiler, and 
the result isa fuel saving of MBtu/hr. In case of a forced 
outage of one of the to operatin ---oilers, we have set up a cor-mmication 
procedure to curtail steim to certain units that can be shut don safely 
and quickly with the least impact on other operations i the plant and 
re-sta:ted uith a minimum loss of productivity. 

Operations "A"and "B" 

Similarly, in both departments, we have been able to shut dmn one 
of three furnaces by rescheduling throughput. "he schedule is 
extremely tight at our present production rate, and on occasion we 
may need to fire up the third furnace in order to meet cotrpitments. 
Fuel saving at present is_ I Btu/hr. 

26saver
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Contin:.:ncv' Plan Status 

1. Electric Power
 

In general, during an), curtailment of power, air conditioning 
thermostats in all buildings will be reset to F. System inter
locks have been provided to avoid inadvertant operation of the heating 
syst: i, except in those situations where the controlled lower humidity 
;.s required. 

If a "brown out" occurs (voltage reduction in excess of 10%), certain 
motors trip off automatically and others must be tripped manually to 
a:oid daz-age. 11,e are su: "eyin; all motors to identify the ones that 
require manual tripping. Utilities will set up a conruminication 
procedure to inform the appropriate people when a "brown out" occurs. 

Follcwing is a tabulation of shutdous sequence for curtailments of 

electric 	power:
 

CurtaiLment Shutdcn Section
 

250
 

75S 	 1,2,3
 

1;0% 	 1,2,3,4
 

We have designated a number of imits thAt will be included in each 
of the four sections but the plan isnot complete yet.,

2. Fuels
 

For each 	fuel, we will have a tabulation like the one for electric 
'eare holding meetings this week to co,.mplete the designationrower. 


z-nits in each section for each tabulation. W1.e hope to submit the
 
tailed plan to you next week.
 

In reneral, when fuel curtailment causes a cut-back in steamu 
generation, al' steam.i heated buildings ill have thermost, ts .T-et 
to F. Again, system interlocks will prevent inadvertant operation 
of te-cooling system, except where the controlled lower humidity 
isrequired.
 

savEnergy
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EMPLOYEE MOTIVATIOU AND COMU1tI1CATIOU IETHODS 

David M. Heller 
Air Products and Chemicals, Inc. 

.Paulsboro, New Jersey 

ABSTRACT
 

This ozoer discusses the cornelino reasons PAULSBORO PLANT 
f-. invotvino all ef.oloyees in the plant energy con
servatLion effort, offers suggestions on ho to impie- ENERGY MANAGEMENT 
:y t ,nd morntti a plant-wide, people oriented con

vation pror:.and provides examoles to mlustz- ORGANIZATION
 
t. methods iavolved and benefits possible. Three 
rces ill he stressed: publicity, or coir.unicating
 

dr-.n tn,,ladder, throunh newsletters and the usc of
 
: tinctive lcros; com,unicatinn up the ]aoder, by
 

-ns of c.pnloye- succestion procra'ms and discussion 
forL'is; and trainin, necessary to free cmployees 
frc. z pre-:.--.argo approach to manufacturing. 

Current technical l;ttrture is full of infor- 

on ho.' to reouce enercy use. Ccnsider cncrmy 
.- .'t systeis, waste teat recovery or heat 

.^s - .ll t:te fzze:s of the cein, construction, 
Z'c o:eration Cf sucr. c.:ii: cnt and r-an), other new 
devicc-s tazes uz zn ever- rncrcasing am-.cunt of our 

e. IKoone can deny the benefits achievable
 
oucn cczitil :. C"1311invcstrcnt and new technolocies, but '. 

t;..re'are o:zcr, oft-necle ted aspects of enercy cn- ht ,,l-
servatic-i tc t, c~nsieerec. 7he develco..ent and use 
vanete enerc ze,cc.-cnt orcanizatic-n and 

t involve-ent of tihe entire plant in the ccnserve-
Sefort can ar.d should co hand-in-hand with the vi'i i 

-hysical irp-cve-ent of t:e cc-p2ration. jliW 
I'd like to share wit:, you my exeriences as a 

-:ro. VCn very succ!!ss-u:l enercy mnacement or
Saniz:aicn - .. are set up to irmpleex;lainino c, 'e 
r.ent enrcy conservaticn an derailing a number of 

i nu,,svie have .fu effective. E14ERGY SAVINGS 

,r&.:.,.';I,: F*'7 E;ER Y:,T 

" I En c..-loved as Teci-nical Supervisor at Air MUMrI 
. tuc: a,•Che.micals, Fa'isboro, New Jersey plant. 
,eFaulsc o Plant ispar: of the Chemicals Group forced us to re-evaluate our conservation efforts 

cf Air PrcWc't. We are located in Southern Niew 
, se'v,in t.-c Greater thiladelphia area. Of our and t:o conclusions cz.?meto liqht. First, ccnserva

ticn projects once glossed over because of a low . .e.-o-.:. 25epro t anrious tebanceonurl- rate of return now looked rore attractive. It be
- ee.'produc"e varicus types of indus- came ne cc sary to rfcus ourtehiaefost

.ial czet.iyszs, with our rajor product being CASCO , c refo technical erfortso
a .rt-rn o ctalyst, wards auditing our process flows and exarming heat 

and material b;aiances with the provertial 'fine 
The P uctbro Plant has seen sharply "oiraling tooth comb.' Secondly, we came to realize that in 

ev cots over the e ,as we order to be successful in reducinc energy costs it 
I'^.7, to IeS1, loat"eweacosts, rose rkde Involve the entire piant in the effort,our average for energyall roe sense to 

t more than 50 percent. The impact of these costs rot just a handful of engineers and technicians.SThe Pau'sbora Plant conservation effort was thus or
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/ USE-E PAULSBORO
WSELR ENERGY REPORT 20 3uLY 1981 

EMEtGY USAGE REMAINS DOW 

Through 3une, plant energy usage %:.i 4.0% les:- than th. same period 
last year. Remember to keep your eyes open for energy waste. 

TMP.M QUARTEP SUGGEST.ION DRAWING 

Bud 3ohnson %,as picked as this cuarter's winner of a $25 gift qerti
f'cate for energy suggesticns. Thanks to everyone who submitted 
sugg:st'ions o,';r the last three months.
 

STE.-M TP.P CA?S 

During the next round of stea.m trap inspections, Dave DiPietro will 
be addimg caps to all stear traps. The caps insulate the traps by 
providingr a layer of dead air around the trap and protecting it fron 
rain. M;e'll save about $4,500 a year on our steam bill. Plant steam 
traps are inspected every three months.
 

OXIDIZER SAVING.-

The oxvcen cc;.trols on the Th .-r.al Oxidi=er saved $20,000 in natural 
gas lazz qurter, or $80,000 over the entire year. A few bugs croped 
up or savings would have been even greater. 

SEE ThE LIGHT
 

much light for the
Flourescent la.ps prod.:.! up to five times .as 

samte energy as incandescent lamps and last 7.0 to 15 times Ioncer. 

Wattace does not measure the anount of light - it measures the 
energy needed to licht the bulb. The amount of light is measured 
in Li.nens. F-xar..nle - you need - .x 25-watt bulbs to equal the 
liSht from one 100-watt bulb. 

it's an old wive's tale that there is a surge of power when you
 
turn on a li*.-. If you leave a room, even for a minute, turn
off the light. 

IF YOU HAVE A:Y SUGGESTIONS FOR I.PROVING THIS 
NEWSLETTF.R, DROP iHm IN TFE SUGJZST.C., BOX..... 
I'D- APPF.ECIATE YOUR IDEAS. THANKS'. 

FIGURE 2 
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gauized along the lines shown inFigure 1. 
 often difficult to quantify 
o a steam leak report

ed a few days before a supervisor notices it,a
The Technical Department and Technical Super-
 spare pump turned off, a steam tracing line insulavisor have major responsibility for the program. 
 ted rather than ignored. Then again, an operator
The Technical Supervisor serves as 
Plant Energy Con-
 might suggest a process modification that could
servation Coordinator; a part-time function at Pauls-
 yield large savings. 
There are also a number of Inbore, but a position that requires full-time atten- tangibles - an improved morale, an esprit de corps,tion at laroer facilities. The Conservation Coordi- a spirit of cooperation. The point is that the baenator's responsibilities include:* developing and 

.com-aunicat;ng conservation techniques and ideas to 

fits will far outweigh the costs of organizing the
 
program and maintaining the effort.
the employees, moitoring and reporting plant energy
consumption, developing plant programs, goals and 
 There are many methods that can be used to mtibudgets and maintaining a plant environment conducive 
 vate and communicate with your employees. 
The apto energy conservation. 
 proach should be one of common-sense, stressing
 

The Profit Improvement Program is facts, with just enough pizzazz so they are noticed,
a suggestion without being laughed at.
program for our technical people. This program 
I'd like to stress three en- areas - publicity, or communicating down the ladcourages new ideas and recognizes the contributors. der, communicating up the ladder, and training.
 

The Energy Conservation Committee is composed 
 PUBLICITY

of representatives from Production, Maintenance,
Technical and Project Groups. 
 The Committee meets 
 The "Paulsboro Energy Newsletter, (Figure 2)
nonthly to discuss and evaluate the status of the 
 was developed to publicize the plant program.
plant conservation program. The Committee feeds in- The
Newsletter has been published monthly since October,
formation to the employees and communicates employ-

ee's 

1980 and is posted on plant bulletin boards. A vaconcerns to manaqerent. The most important 
 riety of items are presented - updates on plant confunction of the Cornittee is to serve as 
a place

where inter-departmental problems involving conser-

servation projects, recognition of outstanding con
tributions, progress toward conservation goals, and
ration projects or programs can be resolved, home energy tips.
 

lnagement cornitment isa major component of 
 The Newsletter has been very well received by
our overall effort. 
 lnaoement communicates stand-
 our employees. One comment I often hear Is that
ards and goals and neczures performance. Group and 

Corporate nanagerent provide support through people 

they feel better about their jobs and relations with
 
the plant when they're told what's going on.
and capitat, and acts as a clearing house for ideas, Now
 
that we've established an energy conservation pres-
On the plant level, management communicates directly 
 ence at the plant, I find employees asking me If I
w;th the employees through our newsletter and leters 
 have any information on air conditioner sizing,
sent to the homes, 
 solar heating, and other items discussed in News
letters.The position of Energy Coordinator, the PIP
 

prooran, and the Conservaition Cornittee have allbeen active for a number of years. 
 I believe the

fact that we have organized specifically for the

censervation of energy has helped us 
keep the effort

alive and has resulted ina number of outstanding

innovations. Now, I'd 
like to focus on the last box

inour organization diagram  employee awareness.
 

INVOLVE THE ENTIRE PLANT
 

Proper motivation of operating, maintenance,

laboratory and clerical personnel 
can be one of the
 
rost cost-effective energy conservation techniques. 
 E N ER YHourly employees have the closest contact with the
operating equipment and are often the most knowled
eable about production problems and unit 
idlosyn
cracies. They will see things that you as an engi
neer or manager might overlook and they will extend
 your eyes and ears to round-the-clock coverage. 
 rIGURE 3
 

These people are just as concerned as you are
about the continued escalation of energy costs and 
 Please notice the emblem in the top left cornthe implications of ependence on foreign oil. 
 Our er of the Nwsletter (Figure 3). 
 One of the first

responsibility is to direct them to utilize on the
job the same resourcefulness they demonstrate in steps in publicizing Paulsboro's program was
development of an energy logo. the
dealing with home energy problemst This isa recognilion tool used on all our conservation literature.
ee based ours on our corporate logo, adding the sir-


What kind of results can be expected? The 
 ple phrase "USE ENERGY WISELY" and adding a gas
effects of improved operations and maintenance are 
 flame, an oil derrick, and electrical transmission
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IInes to ?:st.-ar c:r plant energy sources. One receives a personal reply thanking him and explain.
 * 
e. :,'l'on .ty to ki.:k off a conservation program Is in- what the follow-up action will 
Involve. The re.
 
to hold a Ic-o design contest among employees, or -1 is most Important, unfeasible and even absurd

their children. 
 suggestions are acknowledced in order to show we
 

appreciate the interest and respect the input. Re-
The types of publicity vehicles you employ 'vill :'-:nsibility for acting on worthy suggestions is

depend on your i-.anin, tion, -nd your ability to 
 assicned at Conservation Comittee neetinqs.
jude what will be effective at your location. Ibnd- tFigure 4).
 
outs and pay envelope stuffars can present useful
 
ieI:s,etzpecially hce =>-iservation tips. These 
 'luring the first full year of operation twenty.

itemn can be obtained at a no-inal price frcn pub-
 five percent of our hourly personnel submitted sue-.

lie 
and private encroy crnservation organizations. gestions and total suggestioAs numbered sixty. 
Q r-

Your local utility c-muanics should also be a good 
 terly a randomly drawn suggestion wins a $25 gift
*uurc,, C infornotion. 	 This rzarcrial 
Is usually certificate at a local department store and a $50

presen:td ca a seasrnal basis 
 - t .ating tips in certificate is given each year for the best sucges
J.n~-y, .ir conditionii.a ideas in July. 	 t'on. After conpletion of all projects and wor.
 

o0 :ers resulting from last year's su.oestions total
Li TV:I: , TO EPLOYES. savings are expected to be $?.5,000. The succesticns
 
have included items such zs: installation of lichr
Vhih- c.-.uniczt.on e,.fn the ladder has been 
 switches in under-utilized rooms, installation of


strcsse' to 
this point, irput from the hourly em- skylights to reduce the need for 
light fixtures

plo-,'ets should not be icnor..;. The programs alrez! during the day, and lists of 
areas requiring insula
r-onticntd will heip pro-te a spirit of caoeration tion that were overlooked during energy audits. Ve
 
at your lcc;tcn and a..',loyes will feel better have received only a few worthy prccess i-prove entabout aprracnirg their supervisors with tneir suggestions to date. Process im.rve-encs could of
 
t.ou.hit nd ideas. And tn n-iber and quality of course save many times over the $2c,000 fioure.
 
those i'es would prckbkly surprise many of you.
 

There are ,'s and cons 	on the question of

To heip t. this ';,urca of infor'.ation, an prizes. On, of 
 .ercst-voiced cc!%olaints - when

Encr'y Ccnserction Sungestion Prvcram was becun 
 prizes are discc zinued the signal is yivent1.at t.ert PNulsioro. Our caoital excenditure consisted of prograim is ended. This is a valid point, and tne 
a short form and a tuccestion box. Fach suggesteor nswer must be decided at each location, based cn
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EN ERGY CONSERVAT10:1 SUGEST ION 

TO SAVE ENERGY IN THE PLANT, 1 SUGGEST: 

"U 0.--:G:YCOL C:C'LA':;G PLU_ FO. D-.CO IT STILL WHEN NOT :; USE. 

PFUIMP 1.A-!22 DAYS DULRI:G J3.NUA WHILE STILL WAS IOWN'. 

SUSEESTOR 

SE!ND SUGGESTION TO: DAVE 

DEPT, 

HELLER 

(figure ) 

l ' I DATE 
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past experiences. Any publicity or rotlvational costs. The slides will be accomoanied by a tape 
procrar, is going to slack off after the first flush recorded narraticn. E.-vloyees relate well tc this 
of enthusiasm. This can be discouraging and help type of program since it is specific to their activ
put 01 car,per on everyone's conservation spirit. Let ities. At a cost of twenty to thirty dollars per 
re succest that this siackenina off is a sianal to show,'ho-,eade" training aids are less excensive and 
transfuse some new idecas into your program. more effective than corr-ercially available prograns. 

I have alway! had an aversion to the use of con- A number of equipment vendors present short
 
petition between shifts as a means of procmino ener- training serinars for operating personnel. Recently
 
cy ccnservaicn. The key point in any awareness.pro- we had a steam trap imanufacturer present information
 
cra- should be cooperation, and ccmpetition, as on trap Lnspectlon and repair techniques to our
 
frienIy Ps you rieht try to make it.,will often maintenance men. 
ruir zny coo:erative soirit. As an example, at a 
!a.-twnere I ras formerly e,-oloved, we sere inter- Instruction in conservation techniques should 

csze" in seeirc vhich shift could prcauce the hich- be Included in the training of new employees, but if 
est pcrzvn.a-e of on-soec rrcduct. It was discover- experienced men are used to train the newcomers, as 
c_ t,a: ti'ec'erators cr. one shift would cca.e in and is often the case, be sure the experienced ones are 
re-rr-nce 'he .ettines cn a nLber of critic-I instru- not coinc to hand down a pre-.. argo approach to 
rents to setincs trey k.ne, worked w.elI. Just before manufact'.Ing. 
t;c tni.: en.ed, the. would return the settincs to 
t,!cs! in L)e tcf-re theyv ca;,e on. Of course, after In suimary, I've tried to present a "punch-list" 
r-.::ii.- lif:e.-out for and hours at tocls increase the effectiveae'v.scne-half of technioues and to 
Cie !EtC:cn.:Iditicns tha. unit would co to pitces ness of your enerzy conservation procrans. Consider 
in: : c ,ni.: snift wouid rcuire several hours to orcanizing for energy ccnservatos. Ana try to finri 
cet ln:-. acain. .e decided after "haE to stick one perscn in your crcanization %,no snos an inter
t. }oi:-aii for irter-0Iiif, cospeti*io." est in ccnserv.tion,and forralize that interest into 

the cosition of conservation coordinator. M~any 
-":- ...- : " T ,I'~IG ethods are evailable rt.at will pull your entire or

canization into the effort - newsletters, hancouts, 
Ec'. in the c.co ole, pre-:-arco days, it was posters. F.eme.ber to listen to your e.-lcv'ees toz, 

cz -rc for oneruccrs in the cne-;c.al industry throucn succesion przcr,.s and forums. And retrain 
.D vte a little e.,:ro eercy to naintain a safety your pe:olc to appreciate the im:act that energy is 

Cn ;rc tc.t cwality. Increasine the reflux having cn the cost of coin. business. 
r:. C-. a distillation coi ,-n is one cxa.nle. More 
cit.n !c;.n nt, .::,ervisors s:;ared the blane for The nix of rethods yeu use will of course, vary 

cnsti."eer.y Lircc thiey tz.o, the lu,-os if the .oro-- with the type and size of the audience and the re
L:a:.Ps o.'-tocc. U:sfortunrc.ly, old habits die sources availaple, but I hoce you have discovered
 
tar-. o-' one or tecnniques that might Le worth a try.
o,ees rust be re-trainedito respect ener- tw.o 


As I rcnticned erlier, an "enerry-awareness" 
a r-ec:ar firs, step. Eut specific traininn
 

hlaLeot~ rzcquire.: 

vne c- tl.a first thircs our suservisors did at 
rI; cr ~v.as to re-r': no" i.here necessary, revise 
c:e.ratn :r:crdures to fccus on conservation. 
--trr is no voint in -nrifyinqa produ.-t way beyond 
i:s 5:e:iNi:z:icn. We also exaznccd our preventive 
ri ,Z!n Poi:-7am in the hoCes that it ould help 
us cii,:,inac enerc.y-ir tensive szartups and shutdowns. 

Th.; s ywat, e plan intrnd.:e energy training-. to 
srssic.,s for ;l,1 ercovees, siniiar to a pro-ram we 
o use for safcy traininc. A typical session could 

i .:iue an c.xoenaton of the operation of a ncw 
;'sco. ecuir,-rnt, inforraticn on hy.i ruch a stec4m
 

le c,-n cz -:and hz'.wto ra-porz cne, znz! a question
".
Z C*15..er peri d o' Crer:.'y i'.Sues. 

,cre an 
Vat;C. slie sr. .1 :r prerent.-zion to ill employees 
It 11c'. ino truirinr. sn!sscns. The proaran will use 
P.tC:irapas snot at our plan: to c.xpiain our energy 

a..e, sh.-icinc plant utility tie-ins, the cperaticn 
of enorcv users, exvoroles of energy wasters - such 

teo le:ts, :-d uninsulated lines, r.ithods for 

Curren:ly, ve devv iotrin energy conser

sCe-
tcC-:ing enerC-y LSt arid a review of plant utility 
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