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1.0 Introduction

The Organization for Energy Planning, in conjunction

with the plant staff of the National Metal Industries

Carpany, 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
th: 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.



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 eneray 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 Energv Planning (OEP) in con-
junction with the National Metal Industries Company (NAMETIN)
and Foster Wheeler Energy Corporr-tion (FWEC) have conducted
an audit of the NAMETIN plant to cdevelop, formulate, and
rank energy conservation opportunities (ECO's)., These
energy conservation opportunities are presented in two
catagories, entitled:

° No cost/low cost ECO's, and
° 1Investment ECO's

The overall program to evaluate the enerygy conserva-
tion opportunities in the NAMETIN plant was performed in
three steps, namely:

° Screening
°® Preaudit, and
° 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 ptre-
audit phase was undertaken, the energy consumption of the
plant was 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 1,07€,200 LE/year
with the implementation of only the most attractive no cost/
low cost ECG's, thus making -this goal,qﬁité realistic.

Additionally, a total of 9 (nine) investment ECO's
will provide simple payout in one (1) year or less, thus
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 investment and
payout in years is presented in Table 1.1 which follows.
Those items which have an investment cost of LE 40,000
or less are listed in Table 1.1 as no cost/low cost.



TABLE 1.1 (Priority 1)

PLANT: NA

TIONAL METAL INDUSTRIES COMPANY

Pay

ECO Payout Summary

out of Less Than One Year

NO COST/LOW COST

Worldwide
Cost, LE
Annual Energy Investment  Payout,
ECO # TITLE Savings Cost, LE years
A-15 Form a Committee to Plan and
Implement ECO's 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-ene:gize Excess Electrical
Transformer Capacity 37,000 0 Impediate
A-23 Investigate Measurement of
Mazout unloading from Barges 87,500 3,500 0.04
A-2 Exhaust Ducting Cleanout for
Reheating 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
BEfficiency 180,000 16,200 0.09
B3~13 Improve Performance or Replace
Steel Cranes in Steelmaking
Shop 41,000 7,000 0.17
A-11 Install Temperature Indicators
on Mazout Lines 23,900 - 67,900 0.29
B-12 Obtain Extra Oxygen Bottles 63,100 24,000 0,38
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
Autematic Mill Furnace Exhaust
Gases 3,600 1,800 0.50



TABLE 1.1 (Priority 1) (Cont'q)

Payout of Less Than One Year

Worldwide
Cost, -Annual
Enerqy Investment  Payout,
ECO # TITLE Savinas, LE Cost, LE years
A-10 Install New Instruments in
and Mazout and Combustion Air
A-11 Lines, Repair or Modify
Inoperative Instruments 56,100 29,900 0.53
B~1 Automatic Air Switching for S
the Open Hearth Furnaces 15,400 10,100 0.66
A-9 Improve Combustion in
Reheating Furnace #2 44,700 36,700 '0.82

Subtotal 1,07¢€,200 183,500 0.17



TABLE 1.1 (Priority 1) (Continued)

Payout of Less. Than One year

INVESTMENT
Worldwide
Cost, Annual
Eneray Investment  Payout,
ECO # TITLE Savinags, LE Cost, LE Years
B-11 Insulate Watéer-Cooled Runners
in all Reheat Furnaces 1,725,200 173,900 0.10
B-3 Install Recuperator in #1
Reheating Furnace in Semi-
autcmatic 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 N
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-13¢c Improve Combustion Efficiency
in Automatic Mill 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 #1l 105,000 92,100 0.88
B-18 Review Transportation of
Billets frecm Cold Shear to
Autcmatic 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



TABLE 1.1 (Priority 2)

Plant: National Metal Industries Company

ECO Payout Summary

Payout of One to Three Years

No Cost/Low Cost

Worldwide
Cost, Annual
Enerqgy Investment Payout,
ECO # TITLE Savings, LF Cost, LE Years
A-1b 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
Contrcl in Automatic Mill
Reheat Furnace 15,900 39,000 2,45
Subtotal 51,000 100,700 1,97



TABLE 1.1 (Priority 2) (Continued)

Pavout of One to Three Years

Investment
Worldwide
Cost, Annual
Energy Investment  Payout,
ECO # Title Savings, LE Cost, LE 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 1.47
B~4 Investigate Installing Heat
Recuperator fcr Semiactomztic
Rolling Mill #2 Reheating -
Furnace 53,000 79,000 1.49
B~5 Install Steam Generators
in Open Hearth Furnace
Exhaust Flue Gas Systen 520,000 898,800 1.73
A-3 Establish Prccedures 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 1,81

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



NO COST/LOW COST

TABLE 1.1 (Priority 3)

Plant: National Metal Industries Company

ECO Payout Summary

Payout of Three to Five Years

Worldwide
Cost, Annual
Energy Investment Payout,
ECO & TITLE Savinags, LE Cost, LE Years
B-24 Pump Suction 1,544 5,600 3.63
Subtotal 1,544 5,600 3.63
INVZETVED
A-ic  Add Insulation to Bare Tanks 52,300 203,895 3.89
Subtotal 52,300 '202,895 3.89
TOTAL 57,844 209,495 3.89
TABLE 1.1 (Prioritv 4)
Plant: National Metal Industries Cenmranvy
ECO Paycur Summarv
Pavout cf Five to Ten Years
MO TTETIOW COST Viorldawide
Cost, Annual
Enerzgy Investment  Payout,
=CC v TITLE Savings, LE Cost, .LE Years
A-3 Mazout Filter Cleanout/
Maintenance 2,600 17,200 6.62
Subiotal 2,600 17,200 6.62
INVZITMENT
B-:i4i Autcmatic Air/Fuel Ratio
(e,z, Controls 25,500 156,000 6.12
c,d: R, e N
Suttotal 25,500 156,000 6.12
TOTAL 28,100 173,200 6.16
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TABLE 1.1 (Nc Priority)

Piant: National Metal Industries Company
ECO Pavout Summary
ECO'S Not To Be Implemented

NO COST/LOW COST

Worldwide
Cost, Annual
Energy Investment ‘Payout,
ECO# TITLE Savincs, LE Cost, LE ' Yeayrs
A-18 Flume Heating Lance Not applicable Not applicable  Not applicable
A-19 Efficiency Improvement _ o
in Open Hearth Furnaces 309,400 Not applicable ‘None
A-22  Investigate Replacing
Existing Old Compressors »
with Existing Spare Machine 0 Not ‘applicable -Not.applicable
A-25 Review Improvement to

Level Measurements at
Mazout Tanks in Automatic
Rolling Mill 0 Not applicable Not applicable
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TABLE 1.1 (No Priority) (Cont'd)
ECO's Not to be Implemented

INVESTMENT
Worldwide
Cost, Annual
Energy Investment Payout,
ECO 4 TITLE Savings, LE Cost, LE Years
B-9 Charging Hot Ingots from the
Steelmaking Shop to Reheating
Furnaces Not applicable Not applicable Not. applicable
B-16 Investigate Use of Electric
Beat or 0il/0il Exchanger to
Replace Steam in Mazout
Heating 0 0 Not -applicable
B-17 Investigate Scrap and Pig
Iron Preheat 0 Not applicable ‘Not applicable
B-19 Investigate Heat Recovexy
from Cast Iron Supports
in Reheat Furnace #2 0 Not applicable Not applicable

B-20 Investigate a Mechanical Charge
System for Reheating Furnace #2 0 ‘30,500 Not applicakle

3-21 Investigate Variable Speed
Motors 0 o Not applicable

B-22 Investigate New Flywheel to
Decrease Motor Overload on
Semiautomatic Mill #1 0 Not ‘applicable Not applicable

B-23 Investigate Handling of Small
Billets from the Old Rolling
Mill #1 Directly to #2
Reheating Furnace 55,000 655,000 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 worldwice
pricing.

c) Plant performance and production improvexments
should be expected, due to operating eificiency
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.



3.0 DISCUSSION
13.

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 Eneray 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 complzting the
identity and the economic justification, or lack
thereof, of each ECO can be completed.

Again, the achievement of the ohjective includes
several sub tasks, which include:

0 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 prioritizn
the ECO's, highlight attractive investments, andé
provide a basis for rejection of unsatisfactory
ECO's.
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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
preparatiocns were made by plant personnel, instru-
ment measurements, visual observations ané all )
necessary information required for the audit report
was gathered. 1In 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 analysis of other relevant data.

After the first week of the audit was completed, a
cost estimatirg cpecialist 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, with-the next two weeks
used for verification of plant cata where required.

‘During this period sketches were started for the
various systems, as well as liétings 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‘ahd Special Considerations

In order to have an effective energy conservation
uprogram it is necessary to establislk a.goal, as-a target

'fo; 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»infyeafif’
energy consumption of 10 percent at the end of the first year,
following partial implementatlon of low cost/no cost items
and 30 pexcent 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 down for
various consideratiorns, and then periodic maintenance is
undertaken. Scheduling of subsequent work must be coordi-
nated in such a way that energy conservation reccmmendations
can be implemented, preferably when these pIanned méintenance

downtime intervals ‘occur.
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3.4 " Analysis of ‘Energy Consumption :

The preaudlt established the need for a. formal audit,
-and the advantages which could ‘be obtained from that

-aud;t.

“The preaudit provided a review of the energy consumption
‘of the plant, including an examinafion of the various types-
of energy consumed, and their cost impact on production. This-
energy consumption analysis, as further described below, ﬁrovides
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 guantities 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.

o In specific terms, the following inputs related to
the plant are provided to the program:

cost of electricity, by unit (LE/KWH)
production units, by month (thousands of tons)

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

o
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: The program then calculates a series of tables Wthh )
permit an effective rev1ew of quantlty, cost and percentages 'j~”

of each, and all, energy source(s)

Specific calculations produced, ‘for each energy source, ;fﬁ

for each month are:

.0 total cost of this eneréycsource,u ftLE/month
- 0 total cost of this energy scurce, ‘Q°LE/yr i
o0 enercy unit cost of this energy source;lfLE/MMBtu
o energv unit average,costfof‘this energy
.. source | B . LE/MMBtu
o production unit cost of this energy ‘d
-source  LE/unit
¢ energy cost per prOdpction unit o£‘ ‘d p B
this energy source , L . );Mﬁétu/unit/month
O  procduction cost of this energy source 3 MMBtu/month
© percentage cost of this energy source U%.of‘total Btu/non

Additionally, the program calculates the follow;ng
totals, again based on the prlmary input uata.»

o totals of all of the above, annually
0 energy and grand totals per month
0 averages of all of the above

Please note that each of the above tablesllszroducedﬂ
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

enexrgy, if used as an export product.

The existence of this calculation technique permits
cdirect 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.

“Stuch-trends may include those which indicate costs not
directly dependent upon production, such as heating or air
conditioning, costs which vary with season, such’asifuel
(in other parts of the world), discontinuities«in'productionp
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 against calendar time.

Tables A, B, C and D reflect the energy“consumption"“““‘“"“‘“
for the plant, in both the domestic and the worldwide

price structure, as discussed above. Note that in the o
worldwide pricing case, the total energy cost,is.; ﬂ

. C ]
11.7 million LE/year. ' /

In all, six graphs have been ploLted by the computer “:{'
for the National Metal Industries Co.v The following conclu- A
sions are drawn from the four energy consumption tables and ﬁ.f
the five graphs. ‘ E

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

1984 each have much lower production figures than the

rest of the year.

(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 ccasumption is virtually the

same for each of these two months, the difference
is associated totallwv 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

‘\Table B, col. 39). The use of sular represents

a negligitzle percentage of the total monthly energy

consumption.

(Table B,. col 42 bottom). Monthly figures of
total Btu/per unit of production vary from a low
of 7,919 MMBRtu/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 MMBtu/thousand tons and the high figufe
22% above this average.

B) Worldwide Cost

1.

(Table D col. 31 and ‘table C col. 5 & 9) The:mazout por-
tion is still close to 95 percent of the total energy
conéumption, 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

Plet #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 Apf11 1§84;

Plot #2

Plot #2 displays the total domestic energy cost of a

- production unit, and the two major cost elements which acéd .

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

though mazout represents roughly 95% of the thermal enexgy,

in Btu's, the cost of these energy sources is roughly equal. 4

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

proportion to its energy content. '

¢

T —

Note that the unit production rate curve contour is f
generally in phase with production unit cost, and, simi- il
larly, all other cost curves. Production rate leads the
cost curve by 1 month, however, this is apparently due to
administrative procedures 3in recording and documenting
cost/production - rate.

Plot #3

Plot #3 presents total domestic energy costs vs t*m1
This plot follows the same trends as unit cost vs t1me,»5 .
although the peaks and valleys in the curve are less. severe,
i.e. the curve approaches its average.
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Plots #4 and #5S /;:Z)

‘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 energy input.
to the plant results mainly (roughly 95%) from mazout
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PLOT #2 NATIONAL METAL .INDUSTRIES CO
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PLOT #6 NATIONAL METAL INDUSTRIES co’,}_{

ENERGY USED, BTU/MONTH (IN MILLIONS)

170

160 -
150 4
140
130 -
120 4
110
100 -
901
80 =
70 -
60
50 -
40 -
30 -
20 -

. . A
1

0 E Y o £ 2 £ A O

JUL AUG SEP OCT NOV DEC JAN

1] 1 ) T 1 1 1 b

CALENDAR YEAR (1983~— 19§4)

ELECTRICITY +  MAZOUT °

FEB MAR APR

J

MAY  JUN

TOTAL



36,

ECONOMIC .EVALUATION

'In carrying out economic evaluations for each of the.
.pdtential energy conservation opportunities involving
an investment,'the following steps must be taken:

Establish utility costs/economic criteria
Develop energy savings
Estimate investment cost

O o0 oo

‘Decide if prcject is attractive

" 'For this energy audit thevutility-costsfare'defihéd
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 o
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 ahd 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 consefvatidn opportunity (ECO)‘
'is to establish the enerqy consumption of the current
operatlon 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 sfep is to calculate the energy saVingé
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 wasvdone
using a factored technique for bulk materials and

labor.

Engineering data and technical information used in
preparation of each estimate is based on the eguip-
ment list and technical description provided for
each E.C.0. as prepared by the responsible engineer
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
equipmen: 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

wiae experience was used as the primary determi-

nent cn productivity adjustment. Other factors

were ccasidered 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-costswhich include construcﬁion:sgpéf?
vision, major tools; temporary facilities,‘sub-
contractor's requirements, and |

b) home office costs which include enqiﬁeering, pur-
chasing, drafting and project management. Home
office costs were estimated on a factored basis.
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A contingency has been aéplied 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 baséd 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 takes,

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 froﬁ 
an international contractor's. staff. This éssis;
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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Energy Conservation Opportunities (ECO*S)

General. The audit, as it proceeds from concept to

conclusion, brings to light several enerzy conservatior
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-1a (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 réquiring better maintenance, better
operations and improﬁed scheduling. 1In
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 imsulation of hot
or very cold (refrigerated) lines or equipment,
operzting procedures, instrumentation, etc.
Given below is a comprehensive summary list

of the no cost/low cost items identified
during the preaudit activity which 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‘;he
ECO'S origihally identified as no cost./low
cost were in reality investment items .nstead.
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  jection 2

are characterized as no cost/low cost;;
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T combusticn air lines, where not existing.
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Summary List (continued)

No Cost/Low Cost Items:

a) Repair all steam, compressed air, mazout and cooling
water leaks. Replace all missing insulation.

b) Adé insulation on hot bare pipes.

¢) Add insulation on bare tanks. ,

Clean exhaust ducting from furnaces to chimrnzy for koth

the number 1 and number two rclling mill reheating

furnaces.

Establish procecures for shutting down ccoling water
when the ecuirzment serviced is not in coerat1c1.

Install prassure gages and flowmeters in all cooling
water surply lines &t pump cdischarges. Instzll regu-
lating vealves in indivicdual CW subheaders to perxzit

shuttinc down when not neecded. .

Clean all mazcut filters periodically  and replace any

broken parts.

De-enercize excess electrical transformer capacity.at
all times that secondary load is zero.
Repair and/or replace refractory bricks (insulation). on’

furnaces to minimize heat losses.

‘Clean zir inlets (remove debris) to both open: hearth:

furnaces.

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

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

Instz21l ‘meters.and flow indicators in all mazout and.
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13.

14.

15.

16.

17.

18.

19.

20.
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Repair or modify all instruments that are not in
operation,

Insulate expansion engine in oXygen~plant;;h(to'reduce
heat absorption).

Check and improve before poséible replacement by new
steam generator(s) boiler combustion efficiency. Aadd
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.)

Install temperature indicators where missing on mazout'
lines to reduce steam requirements.

Form a committee responsible for the planning and
implementaticn of energy conservation measures. This
committee must be chaired by an energy conservation
coordinator.

Use publicity, memos, newsletters, etc.'to'make_allf
employees aware of the importance of energy conserva-
tion and its implementation.

Repair blowers to automatic mill reheat furnace '
(now high pressure compressed air is being-let
down to low pressure).

Improvéklance (sular) on tap flume heater(s)

‘Investigate decreasing excess air to OHF and/or using

oxygen, to achieve higher flame.temperature, and

- subsequent energy saving.

Q:Install.windshields for all reheating furnaces.
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21. Develop and implement a formal equipment maintenance

Jprogram.

‘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. Replaces cutters on cold shear (dull).

25, Review improvement to level measuring system at
“automatic rolling mill mazout tanks (2).

26. " Investigate instrumentaticn 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, Investiment

Under the cétegory 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 th2 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 at
became apparent that some of the ECO's originally
identified as investment items were in reality
no cost/low cost items instead. Because of this
an investment ccst of 40,000 LE or greater was
established as the criterian for which items
included in table 1.1 of section 2 are charac
terized as investment items.
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Items Requiring Capital Investment

1.

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

Install instrumentation in oxygenvplant to control
purity, temperature and pressure. (Refer also to 12,

4below).

Install heat recuperator, for which space and par-
tial piping is provided, for semiautcmatic rolling mill
No. 1, reheating furnace. |

Investigate installing a heat recuperator for semi-
automatic rolling mill No. 2 reheating ‘furnace.

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 gencrate steam, so that
it is possible to permanently shutdown the existing

inefficient steam boiler.

Investigate the installation of capacitors to improve
the overall power factor which is currently below

0.7. Aadditionally, review other aspects of electrical
billing, such as excess lighting or demand factor.

Consider the use of a demand controller to reduce peak
demands of electricity.



10.

11.

12,

13.

14.

17.

18.

47,

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. |

Investigate the possibility of charging hot ingots
from steel shpﬁ to reheating furnaces (possibly for
new continuous castingfmachine;feeding”the automatic
rolling mill).

I.vestigate the replacement of refractory in reheating
furnaces No. 1 & 2 with "electrofused" alumina (or
Al,0,) or "Z" block type insulating refractory.

Insulate runners in all reheat. furnaces_to minimize
heat loss to coolant.

Obtain extra bottles, to avoid "bldwing” of oxygen,
if excess exists.,

Improve performance or replace steam cranes in steel
making plant. '

Install automatic air/fuel ratio cdnErdlS'on-scmev~

or all furnaces.

Install automatic door controls (both éoors) in sequence

with pushers, on reheating furnaces.

Investigate use of electric heat orvoil/bfl"f
exchanger system to replace steam, for fuel oil
preheat.

Investigate scrap and pig iron preh-zat.

Review transportation of billets from cold shear,
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20.

21

22,

23,

24,

25,

48.

Investigate heat recovery from cast iron supports in
reheat furnace #2.

Investigate a mechahical charge system for reheating.

furnace #2. .

‘Investigate variable speed drive motors.’

Investigate new flywheel to decrease motor overload
and thereby increase operating time of motor without
maintenance on semiautomatic mill #1.

Investigate handling of small billets from old rolling

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

Investigate at automatic rolling mill fuel pump suction
problems (tank contamination}.

Investigate .other materials or techniques for 'recuperaqbr
on automatic mill to deal with high sulfur dioxide contéht
of exhaust, with resulting short recuperator life. ‘
(poth combustion air and atomizing air).



3.6.2 Detailed ECO Presentation

For each of the no cost/low cost and each of the
irvestment 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 informmation is now presented in the
pages which follow.

Note that each ECO is given an identification
number, as NM-A-1 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 cén be "self standing", and contains, at the
bottom of each of its pages, an identifier and
page numbexr 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. -

49,
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REPAIR ALL LEAKS Annual Savings LE: 45,000

Investment Cost LE: 3,300

Payout, Years: 0.07
- (27 days)

ECO #NM-A-1a

l.o '

2.0

3.0

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. '

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. =

EQUIPMENT LIST/SIZE

Following is a table of instruments ard repairs which
are required for this ECO:

Page 1 of ECO #NM-aA-1a

el
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Item Size/Range Quantity Remarks
Repair Steam Leak 14" Flanged 1
Repair Steam Leak 1 1/4" Flanged 1
Repair Steam Leak 1 1/4" Hole 1
RepairIWater 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.

Page 2 of ECO #NM-A-la
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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.

Page 3 of ECO fNM-A-1a
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ECO _#NM-A-1b & ic

1.0 PURPOSE

2.0

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 insulategq,

while many others have missing sectiones of insulation.

PROCESS DESCRIPTION

2.1

The steam system in the plant is composed of one
boiler which provides all of the steam reguired
to Xeep 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.

. Piping Tanks
"ADD INSULATION ON Annual Savings LE: 10,200 52,300
HOT BARE PIPES AND TANKS Investment Cost LE: 13,562 203,895
' Payout, Years: 1.33 3.99

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 under overall maintenance (see
ECO #/NM-A~21).,

For this ECO only new insulation for ‘bare
pipes will be considered.

Page 1 of ECO #NM-A-1lb & 1c



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<150°C)
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 sysﬁem 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 arecas 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 49°c
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 tébulationxlists,the‘insulationf:equiree
ment by pipe size, length and service:

Page 2:0of ECO #NM-A-lb & ‘1c
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Size, Inch

55.

‘Estimated Length, meters

Steam Piping 6
"
11/2
11/4

Compressed Air 3
Piping

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

12 m

18 m
37. m

122'm

be provided on the sides and top of each tank. Gal-
vanized steel jacketing shall ¢over the insulation.

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 econcmic insulation thinkness. The

yearly heat savings are summarized as follows

based on worldwide costs:

1E

6" pipe 1,228
4" pipe ;748
3" pipe 6,744
1 1/2" pipe 554
1 1/4" pipe ‘944
Total 10,218

b) Tanks

Insulation
Thickness

65 mm
65 mm
65 mm
40 mm.
40 mm

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

Page 3 of ECO #NM-A-1lb & 1c
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LE 0.935 per square meter for the top of the tank:

Yearly Heat Savings LE

16 m* vertical tank
(top) 296
(side) 1,303
1,599

75 m® elliptical tank 2,895
600 tons tank (3 existing)

(top) 10,873
(side) 36,984
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
11/2" 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 m® tank 11,650

3 %« 600 tons tanks 186,000

Total . 203,894

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

sides and top of each of the above mazout tanks is
3.9 years.

Page 4 of ECO #NM-A-1b & .1c
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6.0 CONCLUSIONS

The insulation of piping which has a payout of.
1.33 years appeAfs to be an attractive investment}
The insulation of tanks while not having such a
favorable (3.89 years) payout, is nevertheless
goina to save energy in the long run.

7.0 RECOMMENDATION

This ECO should be implemented.

Page .5.0f ECO #NM-A=1b &' 1c
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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 iu the
case of the semiautomatié-rolling mill #1)} are
available for proper combustion conditions.

lote 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:

2.1.7 #1 Semiautomatic Rolling Mill Reheat .
' Furnace

This furnace, of all reheat furnaces, has

the greatest difficulty with exhaust gas
conditions., Thefurnace was designed with

Page 1 of ECO /NM-A-2
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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 valve; 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 HZSO4.
The long term solution must include
the implementation of an energy savinéy

Page 2 of ECO {NM-A-2
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héatbrecovery device, as per ECO #NM-B-3,
~and subsequent deletion of the air injection
. system, '

:2;1.2 #2 Semiautomatic Rolling Mill Reheat, 
" Purnace.

_The #2 semiautomatic rolling mill reheat
furnace has been modified in years pastftd
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 continurd operation. Draft
conditions appear acceptable, but an
inspection is required to insure 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 coiservation standpoint but is not
an operational necessity as in the case
of the /1 furnace. See ECO #NM-B-4.

EQUIPMENT LIST/SIZE

No equipment items are‘required,:althopgh Sbméfinsffﬁ?
ment and piping materials are required.f 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) .

Page 3 of ECO fINM-A-2
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‘4.0 PREDICTED ENERGY SAVINGS'

4,1 #1 Reheat Furnace

The enexrgy savings realized from‘cleanout‘ofﬁthe'
“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 billéﬁ‘loaaing\
door, gases must escape through the ldading ddor,v
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 theA
#1 reheat furnace exhaust system,

4,2 §#2 Reheat Furnace

Savings for thé‘#z reheat furnace are low, sincef
the stack normally operates with excessive draft

and they are thus negligible for this evaluat;oh<

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 removal of the I.D. fan are

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

years.

‘Page 4 of ECO #NM-A-2.
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6.0 'CONCLUSIONS

The cleanouq/tempotary_modification of the qxhaust
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 existenée.of the best possible
operating conditions. ' ' o

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 operé—
tional conditions (normal shutdown) pe:mit,

‘Page 5 of ECO #NM-A-2
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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) 0ld Pumping Station

The old system consists of seven centrifugal
pumps, each of which take suction directly

from the Ismailia Canal, through individual
suction lines. These seven pumps are arranged

in two separate circuits. Cilrcuit one has two
motor driven 180 m’ /hr pumps and one motor
driven 100 m® /hr . pump. One of the 180 m’/hr
and the 100 m® /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 m® /hr pump is a spare.

Page 1 of ECO {/NM-A-3
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The second circuit has two motor driven 300 m®/
hr and two motor driven 180 m® /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 m® /hr  and two 600 m®/hr pumps) discharge
into a 24" common header.

Two motor driven 450 m® /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.

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 for 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 vari-us users.
The only block valves are at the pump dis harges.

Page 2 of ECO f#NM-A-3
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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 #l.
2. Open Hearth Furnace f2.
3. Boiler.
4, Reheating Furnace #1.
5. Roughing Stand f#1.
6. Finishing Train #1.
7. Reheating Furnace #2.
8. Finishing Train #2.
9, Automatic Mill Reheating Furnace -#3.
10. Roughing Stand #1.
11. Roughing Stand #2.
12. Intermediate Train.
13, Finishing Train.
14, New Compressor Building.
15. Oxygen Plant.

Page 3 of ECO ANM-A-3
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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

4.0

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/cm?), 36 throttling valves (various
sizes) and 27 wateriflow meters (various sizes).

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.

Page 4 of ECO #NM=-A-3
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0ld Pumping Station

Circuit One

Semiautomatic xolling 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 m® /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 m®/hr pump could

be kept operating, shutting down only the 180 m®/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 m® /hr, is provided by three pumps.
If during those 17 days only one of the two 450 m?/hr
pumps were shut, the plant would still have 1,050
m’/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.

Page 5 of ECO fiNM=-A-3



5.0

6.0

7.0

69.

.To be on the conservative side, we will assume only

half this quantity to be actually saved.

' For a cost of LE 0.0008/imp. gal.(on.a worldwide price.
-basis) the .yearly savings are LE 30,100.

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

Based upon the analysis shown above which predicts an
annual savings of LE 30,100and an estimated investment

- of LE 60,800 for the required:instrumentation, the
calculated payout is 2102 years.

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.

RECOMMENDATIONS

We recommend that this ECO be implemented, since it
has clearly beneficial effects,

Page 6 of ECO #NM-A-3
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' MAZOUT FILTER | - Annual Savings LE : 2,600

CLEANOUT /MAINTENANCE Investment Cost LE° 17 200
_Payout, YRS f'»'r::.G;G;';

' ECO_#NM-A-4

1.0 PURPOSE

The purpose of'this ECO is to»decreasejthe:energy‘:"
‘loss which results from poor suction conditions oh |
‘the mazout pumps, resulting from high inlet preSsufe
drops. These high inlet pressure drope are Causedf‘
by grit and debris strained from the mazout, ‘and o
may be further aggravated by high viscosity et 16w;f
mazout temperatures. o

2.0 PROCESS DESCRIPTION AND SKETCH

The mazout feed sybsystem from the storage tank to .
the burnex consists of a suction line, a wire cloth
filtex(s), a pump(s) and a dischazge line.l

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 tb'"

- 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 alsdﬂ

. Page 1 of ECO #NM‘AfA‘ |
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reflect suction pressure 1osses. Temperature indica-
tors will be installed under ECO #NM-A-14. Pleasc
refer to the sketch which follows for additional
details.

2.1 Work Requi.:ed

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 réquiré;
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 imprOVedfmazout\pump
performanoe.

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
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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/cm? when clean, to 1.0 kg/cm?
when dirty. The average then is 0.55 kg/cm?
lost energy or in terms of pump HP, approxima-
tely 1300 HP. (Based on pumping the total plant
throughput only once, i.e' neglect pumping 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
decreases the amount of fluid which can actually
reach the pump suction, to meet the pump's
required net positive suction head (NPSH). 1In
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 nredict without extensive data.
It can, howeveixr be assumed to be about 1/3
of the pump horsepower. Assume that for 5
numps (at 3 HP each) with suction filters
this amount to 5 horsepower (equivalent to

Page 3 of ECO {/NM-A-4
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128000 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

. :i

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,“ﬁhe‘béydhfiférf
this ECO is not favorable. ‘

7.0 RECOMMENDATIONS

We cannot recommend implementatioh based on energy
savings, however this could nevertheless be a
worthwhile item for plantmaintenance improvement.
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2.0

DE-ENERGIZE EXCESS ‘ ,Annual Savings LE: 37,000
ELECTRICAL TRANSFORMER © Investment Cost LE.' 0
CAPACITY FOR STEEL PLANT Payout, Year5° . Immediate
ECO_#iNM-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.

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 secondary
(1 spare) transformers. o
The 380 volt transformers in the old plant average

load varies from 40 percent to 90 percent. The avefage'
load for 6.6 kv and 380 volt transformers in the -
auntomatic 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.

EQUIPMENT LIST/SIZE

' No new equipment is required for,thingCQ,,

'Pagegiﬁofeﬁco #NM;A:E



4.0

‘PREDICTED ENERGY.SAVINGS

77.

The approximate load loss for transformers in the old
plant is as follows:

Location

Emergency
Station Sub.

Compressor
Station Sub.

Turbine Sub.
Mazout Sub,

Rolling Mill
No. 1

Rolling Mill
No. 2

Station No. 8

_ Size
Quanity ‘kva-
2 1000

2 1600

1 1000

1 1000

2 1400

1 11000

2 1000

De-energize Transformers for Energy Saving

Location
Emergency Sub,
Compressor Sub,

Quantity
l- 1000 kva

1- 1600 kva
Total =

Energy

Saving
'6 kw

_8 kw
14 kw Energy Saving

‘Load ‘Load
‘Percent Loss”

40 each 6 kw each
50 each 8 kw“each
80 12 kw.

60 9 kw

90 15 kw |

70 10 kw:

off -

old plant. -

If any of the above plants such as Rolling Mill No. 1
or Rolling No. 2 were not operating and the trans4 

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:

Location

Automatic
Rolling Sub.

Automatic
Rolling Sub.

Page 2 of ECO #NM-A-5

Size ;Load
Quanity kva Percent
3 3150 60
5 1600. 60

Load
Loss

8 kw each

9 kw each
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De-enerqgize Transformers for Energy Saving

, Enerqgy
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 $aved 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 mil. 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.

014 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.

Page 3 of ECO #NM=-A-S



5.0

6.0

79,

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

No investment is required for this ECO. As indicated
in paragraph 4.0 above, the total predicted nnnual
energy saving would be LE 37,000 and the payout would
then be immediate.

CONCLUSIONS

Based upon the analysis indicatéd above, if the unused
power transformers were de~energized the predicted
annual saving would be a minimum of LE 37,000.

RECOMMENDATION

This ECO should be‘implemented without any delay.

Pagé 4 of ECO #NM;A4ijﬂf
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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 maintenancet
purposes to seal the furnace enclosure, closing
obvious holes and cracks. This can be applied
by casting or gunning.

v
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.

Page 1 ot ECO #NM~A-6.



3.0

4.0

5.0

6.0

7.0

810

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.

'PREDICTED ENERGY SAVINGS

Oon 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 feé_
heating furnace No. 2, we calculate an annual fuel
cssvings of about 860 tons. -

This is a predicted savings of 207,706 LE/yx, using
a worldwide price of 241.8 LE/metric ton.

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.

CONCLUSIONS

Based on the process description and summarization
stated above, the predictable annual savings obtain=-
able by insulating each of the reheat fufnaces is
207,700 LE/year, even without accounting for savings
in heat-up time. ‘

RECOMMENDAT ION

- This ECO should be‘iﬁplemented;

- page 2 0f ECO #NM-A-6
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AIR INLET CLEANOUT -Annual Savings LE{ 0 -
ON OPEN HEARTH FURNACE ‘Investment .Cost LE: .0 .
“Pavout. Years: th'Apﬁlibable

ECO f#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

hir 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 ¢f 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 to implement
this ECO.

4.0 PREDICTED I'NERGY SAVINGS

There are no savings which can'be attributed directly
to this ECO.

‘Page 1 Oof ECO #NM-A-7



5.0

6.0

7.0

83.

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

There is no investment cost, only regular maintenance

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

CONCLUSIONS

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

- RECOMMENDATIONS

e recommend implementation as part of'good.pléht
maintenance. |

Page 2 of ECO #NM-A-7
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IMPROVE COMBUSTION IN Annual Savings LE: 158,000

REHEATING FURNACE #1 Investment Cost LE: 45,800
- (Semiautomatic.Rolling- . Payout, Years: - 6.0,29 -

Mill) ' :
ECO #NM-A-8

1.0 PURPOSE

'The purpose of this ECO is to improve combustion in
the reheating 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 tempera-
tuxe 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»ijthk
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 addreésed 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.

'Page 1 of ECO fM-A~8
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3.0 EQUIPMENT LIST/SIZE.

3,1“Equipment :
a) 6 new burners'wifh'théfredﬁifed fuéi5éndi
atomizing air piping..

b) 2 atomizing blowers (under the assumption
that the existing ones are nbtyoperatiéﬁal),

c) 1 damper with positioner mechanism,

3.2 Instruments

a) Air flow meter o 3Q -3§p§é$m§jhiﬁ
‘b) Fuel flow meter - 0-1.5.m*/hr .
'¢) 'Flue gas oxygen analyzer 0-20%

d) Stack temperature indicator 150V4,5509c*;

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, o
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 1 lowers
for atomizing air) amounts to LE 45,800." This: ce-
sults in a payout of 3.5 months. |

Page 2 of ECO #iM~-a-8



6.0

7.0

86.

' CONCLUSIONS

The good payout makes this ECO-attractive.

RECOMMENDATION

'We recommend speedy implemehtation 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.

Page 3 of ECO #iNM~A-8
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IMPROVE COMBUSTION IN Annual Savings LE: - 44,700
REHEATING FURNACE #2 ;Investment Cost LE: 36,780
(Semiautomatic Rolling  Ppayout, Years: . 0,82

Mill) B
ECO #NM- .-9

1.0 PURPOSE .

The pdrpoéé of this ECO is to imprer combustion in
reheating furnace #2 located in the semiautomatic
nélling 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
ayl 4 new burners with the required fuel and
‘atomizing air piping.

.bt);, 2 atomizing air blowens,one operating, ¢ e spare.
c) 1 damper with positioner mechanism. '

Page 1 of ECO #NM-A-9



4.0

5.0‘

6.0

7.0

’88y

3.2 | Instruments

aj Aif’fldw.meter ' 30-300 Nm® /min
'b) Euel flow meter 0=-1.5+m?/hr
c) Flue gas oxXyyen analyzer 0-20%

ﬁ) Stack temperatiire indicator 1504550°C

PREDICTED ENERGY SAVINGS

Presently the furnace operates with an excess air
which surpasses 150 percent, and the combustion
efficiency is around 65 percent. With new burners and
control of the combustion air quantity, 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 opefating about
5,000 hours per year, amounts to LE 44,700 at world-
wide prices.

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.

CONCILUSIONS

The satisfactory payout makes this ECO attractive.

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

Page 2 of ECO #NM-A-9 -
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INSTALL NEW INSTRUMENTS Annual Savings LE: 56,100
IN MAZOUT AND COMBUSTION Investment Cost LE: 29,900
ATR LINES, REPAIF. 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. 1In order to be able to identify the needs of
each plant section, the instrumenis 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 tou each furnace.

Page 1 of ECO #NM~-A-10 & 11



b).

o)

d)

e)

£)

90.

Provide three pressure gages for mazout punps fof
the:two furnaces. .

Semiautomatic Rolling'Mili?

Provide four pressure gages‘fcr;maiéﬁt pumps,

two for each furnance.

0ld Compressor Station ‘(Steel,MékinQSShégf

Provide four pressure gagesf§t th¢Zdiséhargé[bf
eaCh‘compressor,‘installédfﬁpst:éam‘6fﬁﬁiééki,
valve, | o R o
provide flow meter in compressed air line to
open hearth furnaces. ' |

New Compressor Station

Check and repair six pressure gages (atVOUtlef
of each stage, for all three compressors), -
Repair six temperature indicators on cnoling.
water outlet for each interstage cooler andﬁgfter
cooler. , -
Repair two leaking cooling water valves.

0l1d Cooling Water Station

P:ovide seven pressure gages at dié#h?#QQTeréaéﬁ:

pump, upstream of block valves.

Steam Boiler

Provide flow indicator on outlet of boiler (6"
header) .and portable instrumentation for efficiency
measurement vhich can be used for ail combustion
devices.

Page 2 of ECO #NM-A-10 & 11
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h)

i)

3)

X)

91.

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 mazdut
consumption throughout the whole plant.)

Oxygen Plant

- Provide one meter to record electrical consumption.

Automatic Rolling\Miil

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.

Automatic Mill Compressor Station

Provide une totalizing meter for compressed air.
Repair two pressure gages (outlet from second
stage) for both compressors, v

Repair two cooling water temperature indicators
(outlet from interstage coolers),

Provide three flow meters for compressed air
individual users.

Automatic Mill Cooling Water Station

Repair flow totaliiing meter at common disgharge

’headér (24")‘(control room) .

* page 3 of ECO fNM-A=10 & 11



92.

«Repair pressure indicators on discharge of three
‘pumps.

Revamp pressure indicator in common discharge

he .yer,

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 caa be pinpointed.
It is, however, a conservative assumption to infer
that proper instrumentatlion 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 1963/)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'months.

6.0 CONCLUSIONS

This ECO has a satisfactory payout,

7.0 RECOMMENDATION

This ECO should be implemented for boﬁh“ité;paybﬁﬁf
and also because it will help in the efficient ‘running
of the plant,

Page 4 of ECO {#NM-A~10 &1l
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OXYGEN PLANT INSULATION Annual Savings LE:-
S R Investment Cost LE: .
Payout, Years: Immediate

ECO #NM=A-12

1.0 PURPOSE

Theipurpbse 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 wlll
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 érefﬁd
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 invesfment is required.

Page 1 of ECO f/NM-A~12



6.0

7.0

CONCLUSIONS

The ECO has already been implementod.

RECOMMENDATION

No further action is réghifé’d,. since:'"this«Ecov has
already been implemented.

Page 2 of ECO #NM~-A-12
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IMPROVED BOILER ‘Annual Savings LE: 180,000

COMBUSTION EFFICIENCY ~ Investment Cost LE: 16,200

Payout, Years: 0.09
| (33 days)

ECO #NM~A-13a

1.0 PURPOSE

2.0

'The purpose of this ECO is to improve combustion in

the boiler, by decreasing the oxygen content in the

'[flue gas from a measured value of 9 volume % to 3
"volume % and replace the burner tips, as well as
- provide steam atomization.

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 atcmization system (with steam) as well as the
required instruments 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 allof the sté@ﬁ
required by the plant.

Page 1 of ECO #/NM-A-13a
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EQUIPMENT LIST/SIZE

3.1 Equipment

a) 2 new buraer tips with the required fuel and
steam atomizing piping.

3.2 Instruments

&) Alr butterfly valve 3
b) Fuel flow meter :0=1.5 m* /hr
jé). Flue gas oxygen'analyzer 0—20;7

‘d) Stack temperature indicator 156f550oc

PREDICTED ENERGY SAVINGS

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 pricis.

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

The investment requfred for this ECO, amounts to LE
16,200. Thic results in a payout of 33 days..

CONCLUSIONS

The rapid payout makes.this ECO very attractive.
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7.0 ' RECOMMENDATTONS

We recommend implementation of this ECQ'fo;’ité
. quick payout. -
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IMPROVE COMBUSTION IN Annual Savings LE: 433,200
OPEN HEARTH FURNACES InvestmenthOSt LE:<' 31,000
nayout, Years: :.0s07 .
AR ‘(26 .days)

ECO #NM-A-13b

1.0 PURPOSE

. The purpose of this ECO is to improve the combuation
in Open Hearth Furnaces #1 and 2 by decreasing the f
oxygen content in the flue gas from a measuredvvalue
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 open- 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 ofithe furnaces accordingly. (See also

ECO #NM-A=-2.)

3.0 EQUIPMENT LIST/SIZE

The inlet damper has to be repaired and the followina
instrumentation installed:

. Range
1) Air flow meter 150-450 Nm®/min
2) Fuel flow meter 0-3 m®/hx
3) Flue gas oxygen analyze:‘ 0-20%
4) Stack temperature indicator 150-550°C.

The above are required for~eachvof,the two furnaces.

Page 1 of ECO #NM-A~-13b
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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

5.0

6.0

7.0

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 atworldwide
prices. .
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

CONCLUSIONS

The rapid payout makes this ECO vervy attractive.

RECOMMENDATIONS

. We recommend speedy 1mplementation 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. ik ' '

Page 2 of ECO #NM-A~13b
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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 - I : AR

1.0

2,0

ECO #NM:--A=-13c

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 vciume % to 5 volume %.

PROCESS DESCRIPTION

At present secondary combustion air is being supplied
by two (instead of one) forced draft fans. The aifl,
is preheated through six metallic tubular recuperators,
before entering the different furnace zones. It is

" expected that after the fan(s) are repaired, and :the -

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 Qpefate'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 willfre-
quire installation of an oxygen analyzer in th%ﬁ
stack. c

~ Page 1 of ECO fNM-A-13c
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~EQUIPMENT LIST/SIZE

a) 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 motors

(See 5.0 for discussion)

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 recalculate the efficienc:
to be in effect 78 percent. The control of secondarj
combustion air, without any additional heat recovery,
will result in an efficiency of 81.2 percent.

The difference between the two, or 3.25percent, when

converted into vearly fuel oil savings, based on theg'
furnace operating about 7,500 hours per year, amouhts
to LE 101,600 at worldwide fuel costs. o

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.

Page 2 of ECO #NM-A-13c
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6.0 CONCLUSIONS

Even with the iﬁvéétmentiﬁciﬁéiﬁéfﬁo_néw_fbrch.
draft fans, thefpaybﬁﬁlis étilI.on1y 9denths;f}‘

7.0 RECOMMENDATIONS

The payout of thié ECO is GE}té'ébbd;'and-We“recbmmendf'
inplementation.

~ Page 3 of ECO #NM-A-13c
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INSTALL TEMPERATURE INDICATORS Annual Savings LE : 23,900
ON MAZOUT LINES - ‘ Investment Cost LE' - 6,900
_payout, YRS ’,;1; 0.29

t(3.5 months)

ECO #NM-A-14

1.0 PURPOSE

2.0

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

used to heat and maintain the mazout temperature. In
order to achieve thls, 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. -

PROCESS DESCRIPTION

The mazout system is depicted'in the attached sketch.

Briefly, mazout is brought to the plant . dack 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-
nations for the mazout. One 4" line feeds the Steel
Making Shop (open hearth furnaces) via two day tanks.
The second 4" line branches off to the two semlautomatlc
rolling mills (to respective day tanks) to the boiler
day tank, and continues to the automatic rolling mill

intermediate storage <*ank.

It should also be mentloned that at the dlstrlbutlon
= statlon there are two. underground tanks holdlng

Page 1 of ECOf#ﬁMéA%fi;
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120 tons each, which are filled by tank trucks (when
'the main tanks are empty).

fAll mazout lines have a "companion"”'steam line, ‘and
‘are insulated together in a metal- shieldinq.

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' SRR

a) Reheat Furnace #1

b) Reheat Furnace #2

c) Autom. Mill Furnace

d) Boiler

e) Steel Making Shop (two,

£) Punping Station (Dock)

.g) Pumping Station (Distribution)

The exact locations are to be determined by plant
- maintenance, and are also a function of the mazout
, vpreheat system (where ex1st1ng) ‘ S

The'instruments shall measure the temperature close
~ to the pumps, since steam heating is meant to keep
‘the o0il properly flowing at a temperature which for
safety typically should be about 48°C, but never
less than 38°C.

The instruments shall be 51mple dial thermometers,'
placed permanently inside the mazout pipe (in thermo-
wells). In addition, 7 (seven) steam throttling
valves will be installed (ene for each linelwhere
temperature is measured). ' |

Page 2 of ECOANM-A-14 '
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4.0 . PREDICTED ENERGY SAVINGS

.‘The steam production in thefplant’iéjabbut-455,ObO.Kg/hx

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 o
would result in a yearly saving of 1,944 tons of éteam; 
At the worldwide price of LE 12.308/ton, the total  S
savings are LE 23,900/year. o

5.0 INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

The estimated installed price.for the required instruménts
is LE 6,900.

The payout is thus 3.5 months °r-°*29,Yéa£s,y;

6.0 CONCILUSIONS

The payout for this ECO, is’ very attractivv the;assump:.

"~ ilons made are reasonable and on: the conservatlve side.gg

7.0 RECOMMENDATIONS

Because of the rapid payout of this ECO, we recommend
that it be implemented.

' Page '3 of ECO#NM-A-14



REF,
DAaTE

™,

B

20 IANBS

PAGE

JOINT ENGINEERING GROUP .
QEP / FWEC

REV,

FOR: NAMETIN HMAZOUT DISTRVAUTION SYSTEM

100 bmam o0

NAHETIN

ECO NH-A-14
INSTALL TEMPERATURE IHDICATORS

PROCESS SKETCH -
oM MATOUT LINES

PLANT

LOCATION
HAZOUT BISTRIBUTION SYSTEM

ENERGY CONSERVATION OPPORTUNITY:

ABou zaABAL

106,

R S

Thoad ity ) R
o ey
- i I ol '
- Lz Popmane ewd
~O—
—W:Qmﬂwg.guﬁm
—
zwmuwwumwyw,w:Jaww,,zulz‘m:.mv:!- .mgnw. -
xmwm;@m@f;w‘,«;;M!w [753]

N
..;...J:

\xrﬁ.mg\.l |).

[ .- Yoo
T
[ o T
{ \./—

! ’ et
! mm.@.z
{ /-—..\
[} T
— L]
I T
)
]
T A
— o]
|
1
| - —--
{ i :
! Ceee i
!
I 'R
_ u- “e
L
o]

—- wecem —

§ €

| ‘...— :.w 1. .

bonmemd

4 .
HEEN mn.::;.

0
R AR

v
N ireny
soffs o3

R

.wmna 4 of

. . ——— e s

-ur.m -4

ECO finM-A-14

EXISTING EQUIPMENT -

mocmemy  NEV/ EQUIPMENT

" LEGEND

TO BE BOILT

FUTURE




107.

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.

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 committez is the energy coordinator
for the plant, who should réport 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. 1Its 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 investinent ECO's.

o 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.

Page 1 of ECO #NM~A-15
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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.;

EQUIPMENT LIST/SIZE

No new equipment and no new perSonneliarefneeqed’tQJ
form the committee. ’

PREDICTED ENERGY SAVINGS

This will be a function of, the committee's effective-
ness in seeing to it that the ECO's recommendasd in the.
Audit Report are implemented in a timely manner. ’

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION‘k

None, not applicable tq‘this ECO.

CONCLUSIONS

Fornatlon 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.

RECOMMENDATICN

Formation of the committee and appointment of the
enerqgy conservation coordinator should proceed withqut;
delay as the first completely implemented no cost/lowh
cost ECO.

Page 2 of - ECO {NM-A-15



109.

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

IMPORTANCE OF ENERGY Payout, Years: ' Ipmediate
CONSERVATION : , T

ECO #NM-A-16

1.0 PURPOSE

The purpose of this ECO is to make all. employees of

vation, through the use of publicity, memos,‘news-:~
letters, etc. Doing this will help insure" that,each
employee will contribute toward making the.ovefallgﬁx
energy conservation program a success. I

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, newsletters, 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
w1ll act in the same way.

Respon51billty 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 ekample,of the systems and methods used to impiememt‘,
~ this ECO is included in the Appendix.

Page 1 of ECO f#NM-A-16
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" 'EQUIPMENT LIST/SIZE

* 'No new equipment and no’new. personnel . are needed to
}implement this ECO.

PREDICTED ENERGY SAVINGS

Not applicable to  this ECO.

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

fA modest annual budget of approximately LE 1 OCO

should be established to pay for the publicity materi 1
(posters, newsletters, etc.) needed to implement this
ECO.

CONCLUSIONS.

lAltbough it may not be possible to precisely measure

- ..the effectiveness of an employee awareness program, it

7.0

is nevertheless a most necessary step in establishing
the proper mental attitude needed to initiate an ,
effective and comprehensive energy conservation program.

RECOMMENDATION

Immediately follow1ng the formation of the energy con- :

~servation committee, a program of employee awareness

fshould be initiated as the second implemented no cost/

fﬁlow cost ECO. §

‘Page 2 of ECO #NM-A-16"
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BLOWER REPAIR ON o Annual‘saviﬁgS‘LE;? 33,000

AUTOMATIC MILL FURNACE Investment c°st LE;g 48,400

ECO #NM-A-17

1.0 PURPOSE

The purpose of this ECO is to repair and/or'modify 7
the blowers which provide atomizing air to the burners
on the reheat furnace ‘for the automatic rclling 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 l.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-
iheating.

"fDue to a shortage of spares, and in order to malntaln
’schedule, plant personnel piped compressed air, from:
Vthe nominal 10 Bar automatic mill system to the blower"o

’ discharge, and used a considerable pressure drop to :
achieve the required operating pressure.

This method of operation, while quite effectlve, and

an excellent expedient to keep the plant onstream,
ties up a significant portion of the automdtlc mlll'
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“compressor capability, and causes a ‘net loss "in horse-
‘power, which is represented by the dlfference between
~the cost to pump air to the required pressure of l 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~couid
be that under certain wind conditions, furnacefheetf
contributed to the high inlet air temperature at'the=
suction. To eliminate this possibility, a suction'fi
inlet duct extension, to draw air from a cooler loce-
tion, approximately 50 feet away, must be installed.,

. 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. 1In addition an inlet duct ex-
tension shall be provided.

PREDICTED ENERGY SAVINGS

The predicted energy sav;ngs, based on a traight'
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 foxr 7500 hours. This
cor:esponds to an annual cost of LE 194,000:ongwor;d;

wide pricing.

‘This savings (or loss) is not realized under cu -rent

conditions, however, since the load on the comj ressor

e
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puts its discharge pressure at 7 Bar, and the’ actual

,demand appears to be less than 1000 cubic meters/hour,
‘since that quantity of compressed air is not avallable
‘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 f
the worldwide cost of electricity.

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

The investment cost for the replacement of‘therblower,l
with its 100% spare, and including the cosﬁ of revisedv
inlet ducting, (if used) is LE 48,400, providinga
payout of 1.47 years. |

CONCLUSIONS

The payout of 1. 47 years. is. cons;dered acceptable s1nce

it also frees the compressed air system from a load not

included in its desian.

RECOMMENDATIONS

‘We recommend implementation of this ECO..

Page 3 of ECO #NM-A-17
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- e e o e vmr o ‘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
eff1c1ency 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 efficiencyf
- 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.

Page 1 of ECO #NM-A-18"
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With these considerations the §avings are judéed
as too small to justify the expenditure of any
investment monies at this time. ‘

5.0 INVESTMENT AND ASSOCIATED ECONOMIC ANALYSIS

"r‘The replacement of the lance is jﬁdggqiunegpng
i this time, ’

6.0 CONCLUSIONS

‘ This ECO is,judgea uneconomical for implementation.

7.0 RECOMMENDATIONS

' The recommendation is made that the lance be ohitféét
from the list of ECO's to be implemented.

Page 2 of ECO #NM-A-18-
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EFFICIENCY IMPROVEMENT Annual Savings LE: ° 309,400
TO THE OPEN HEARTH FURNACE ‘Investment Cost LL;_ Not Applicable

‘pavout. 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:

1and/or oxygen enrichment of the combustion air._»

2.0 PROCESS DESCRIPTION

- The Open Hearth Furnace, operating as a batch process:
on a four-rour cycle, begins with steel (sérap orfpig .
iron) at ambient temperature, and continues to heat
the charge until it achieves its tapping temperature
fof 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 relatlvely

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 discharging a much-
" higher ‘temperature exhaust gas.

  251{7Actions to Increase Flame Temperature

(Decrease Melt Time)

'In practice, three methods exist to raisé the
flame temperature, to cause the metal to heat
faster at the end of the heat. Theéé"metq\asf

are:

Doara 1 AF A Jamon_n0
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%5g Preheat the incoming air (already accom~
’plished in large part bv the checker block
:.storeduheat exchanger).

K VElimlnate the nitrogen from the combustion
1air (about 80% by weight) ‘since th: , _ '
of the nitrogen is non—productive‘in'the
7overa11 ‘heat balance.e-;f

ffﬁeoreaSing excess air to the optimum value.

'In examining each of these 0ptions, ‘the follow-.
ing comments are applicable- '

‘2al;l Alir Preheat

Adr preheat is already accomplished ina co'nvene -
tional and relatively convenient way by 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

Atrigger conditions to vary with heat
ttemperature (refer to ECO #NM - B-l). |

fg:i;?r~0§ygen 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° C
for nominally 100% oxygen, even without
the 'benefit of preheat of the oxidizer.

Page 2 of ECO #NM~-A-19
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2.1.3 Optimum Excess Air

The open hearth furnace exhaust gases,:etﬂ
the stack, contain ‘ercess oxygenl';ReauciJ
this value to 2-6% would improve flame
temperature, and thus increase the system .
efficiency. |

i_;Q}?f§Se1ected Improvement

_%The options, mentioned above;“to pmeheatiair,‘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 thebo
improvement of overall efficiency by the enrich—;”
ment of thecombustionair by direct mixing with
gaseous oxygen.

‘Initially, and for purposes of discumssion, the:
point of addition of the oxygen is taken to be -
4ps£ream of the checkerblock recuperator, and

. the amount of oxygen added.is_to increase
lts volume percent from 20.9% to nominally 25%.

Dhree direct effects are immediately seen from
rhis addition of oxygen, namely: :

> The combustion air temperature increases
. slightly (since its totcl mass flow decreased).

;'The flame temperature increases, since less
_ parasite nitrogen is carried through the com-
’jbustion process (note that the oxygen to fuel

'ratio remains approXimately constant, despite
the drop in "air" to fuel rat.o, thecrefore,
‘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),

Thekmnefitsobtained'by the_enrichment“df:air w;th

~oxygen are as:' follows:

a) Greater heat input to the molten steel,Asincef
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.ibustion 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 negligible.

Physical Work Reguired

Several locations are available for oxygen in-
jections into the open hearth process, to be.
spécifically selected in detail désiin. 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 manrer, will permit

the use of an uncooled diffuser for mixing, and: ‘
minimizes the possibility of damage to the equip;'
ment from an oxygen fed source.
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The physical installation ol this system, taken
aéra femporary installation for evaluation, could
‘.utiiize bottled oxygén with a common valve, shut-
'6ff 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 locétion vithout a capital
investment. B . »

3.0 EQUIPMENT LIST/SIZZ

4.0

e

No specific equipment/itemsﬂaré"tequiredkfdr thistCO;j

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 -
1l to 2 bar at the duct. :

'° Control valving.

; {Piping.

' PREDICTED ENERGY SIWVINGS

Predicted savings, based on information in the
literature, indicates a decrease in melt time, and

an improvemenf in combustion efficiency, which may be
expected to decrease fu2l consumption by 10 to 15%.

Using 10% as a basis, and negligible benefits obtained

~ from shorter cycle time, this savings could be 309,400
"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 nc:t 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: = 1l.81

ECO_ #NM-A-20

1.0

2.0

 PURPOSE

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

No. 2.

PROCESS DESCRIPTION

The installation of windshields are considered fof‘
rzheating furn.ces No. 1 and No. 2 in the semi~
automatic rolling mill. The windshields are neceSséfyf
to minimize the cooling effect of outside air_that7f"
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 versonnel 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'.cnace.
In addition, short wing walls shou'd be installid on
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the end wall to further block cutside air flow. The
SidéSLOfithe.Structure remain open, otherwise., In
addition circulatinyg 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 pré-
sent building. The roof and the outside wall facing
the furnace shall be covered with galvanized panels.
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 rehewt 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 walle
of steel framed galvanized metal saeects are also
required. Lighting is also required.

4,0 PREDICTED ENERGY SAVINGS

By minimizing the effect of outside air ‘flow on'che
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 ina 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,

‘INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

.. .'I‘he 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.

CONCLUSIONS

By the installation of w‘i\ndshieldvsvifork both the re-
heating furnaces No. 1 and No. 2, significant energy
savings can be realized resulting in al 81l year payout

RECOMMENDAT ION

This ECO should be implemented.
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DESCRIBE A FORMAL EQUIPMENT Annual Savings LE : Extensive

MAINTENANCE PROGRAM Investment Cost LE: . 0

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

bMaintenance is a very importantvandvessential,adjuncﬁi
to efficient and profitable operations in a steel plant.t
If maintenance is neglected, unexpected and untimely k
failures occur with costly interruptions to plant
operations. It has been demonstrated by world class
steelmakers that the availability of operating
facilities prodvcing a premium producﬁ 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
application 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 1
and unnecessary delays. These efforts payback\in;
terms of superior product quality, performance'éndi
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 superVif;
sory skills required on a day-to-day baSis.' As
a separate and distinct administrative unit, the'
‘maintenance organization generally functions
‘independently, but cooperacively with operating
management to achieve cost and production '
standards as well as mutually satisfactory
scheduling requirements.

SPARE PARTS

At the heart of any maintenance Frogram is an -
adequate complement of spare parts, which can- bé
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 operafing
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
obvious 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 somethihg |
as simple as a manually maintained card index .
file, where the spare part is completely identified
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‘and, where appropriate, relatéaito 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 ihfor-
mation in a computer aloug with a drawing index .for '
each facility.. It is vital that management knows B
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 costbeffective,
as opposed to scattering spares all over  the plant
in unprotected and poo:rly 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 storecge enhances the ability to ccntrol
disbursements and purchese 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, coupling$}
shafts, motor coils, contactors, relays and many'f
other such items. Central spares functions |
separately and indepencently of the plant store-
house. It is usually manned around-the-clock with
clerical type workers who maintain spare part
fecords 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:jnother.
.For instance, each department kept its own:. :omplement
"of spare motors, when many. of the motors were
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auplicated 1n other areas.. With the consolidation

of spare motors into a central pool, the total plant
inventory could be reduced by &s 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 ‘sparts..

"STANDARDIZATION

There are inherent advantages and cost savings
associated with standardizing equipment and
component design throughout the plant. This is
primarily an engineering restonsibility 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 dissimailar types of equip-
ment +~ work with, which should reduce the total
amoi of work. Over time, a standardization
prog. am will reduce the amount of spares required
to support the operations, buat 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 commoditv, exceot in
~"b*y unusual situations. .

TRAINING
One impdrtant but often neglected facet of a
maintenance program is training a work force.

Acquainting maintenance personnel with proysr
job procedures and making them familiar with
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operatlng racilities is facilitated by formal
’classroom instruction, using competent teachers,
iservice manuals an as much hands-on experience
’és a classroom can provide. This is particularly
important where new and more sophisticated
facilities are introduced into the plant, such as
a continuous caster. This type of facility can
only operate at any acceptable level of performan
and product quality with adequate routine mainte-
nance of the machine and instrumentation. This
can best be achieved by taking the +ime to train
the whole work force, because the same philosophy
pertains not only to maintenance personnel but to
‘operating crews as well. |

T00LS

Together wiiwn ciasneu wurkers ana aceguate spares
it is equally important to have éufficient tédls'
and supplies for effectively accomplishing the
routine maintenance tasks or repairing major
breakdowns. Many times, tools énd supplies are
housed in an attended maintenance tool room to
provide close control. Tool repairs are usually
done in this type facil:ity, also. '

INSPECTION

Iﬁépection programs implemented on a regular
basis are vital to an ongoing plant maintenancs
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 thé "don't fix it until it's brok~"

*y
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philosophy. Periodic inspeqtions and good records
‘1ay‘the groundwork for a-viable preventive 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. Motdr 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 maintenaace orgahization.in
place, supported by the factors discussed above, 
.good maintenance becomes a ritual or accepted o
philosophy, particularly when the benefits become
visible to senior plant management. '

‘2;1 Physical Work Required

It is not expected that therQFWill be any quanti-
fiable amount of physical work associated with

‘the initialvimplementation of this.ECO. However,
as the plant expand; in the coming years, additio--
nal maintenance facilities will be required £6; 21
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 spafes storage, specialized repair areas, tool
‘and miscellaneous test instruments for main-
‘tenance of new facilities, particularly the

' cqntinuous billet caster to be constrqcted,at;
National Metals Industries. .

3.0 - EQUIPMENT LIST/SIZE

No new equipment required for the initial implémen~
- tation of this ECO.

4.0 PREDICTED ENERGY SAVINGS -

Good maintenance praéticés wil_lvunq\:l_esti,onablyfyieldE
generous cost savings. Although the sévings'may.be‘
Unquahtifiable, 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 maintenancé‘précﬁiéés{éhcﬁld:bg'adopted immediéﬁéiﬁ;
as a matter of course, because sophisticated machinéiff“
like continuous casters which are planned for'Natiohai 
Metal Industries will not operate, if neglected. i
Controllers and instrumentation must be regularly
calibrated and adjustments continaally made to A
items such as water spray systems and roll gaps. The
sooner new practices are adopted and old habits
abandoned, the greater the likelihood ox high levels

of performance and profitability, as new facil?ﬁiesﬁf

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 compréssors 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 sama

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 £ollows.

-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 2

- of the fact that the purpose of the compressed ain

~is fuel oil atomization, upon inspection of the
existing system, it was found that the fuel oil

~ pumps deliver a - pressurc between 12 and 16 kg/cm?.
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'-i°
combustion expert, needs no modification. .
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ﬂThe system consists nominally of two 300 Nm’/hr' and 1
ftwo 670 Nm?/hr machines, which are operational either
‘as two 300 Nm’/hr for a total of 600 Nm?®/hr, with the .
two 670 Nm®/hr machines on staudby,. on one 670 Nm?/hr
with the other 670 Nm®/hr and the two 300 Nm®/hr o
machines on standby. The delivery pressure is about
6-7 kg/cm?.

Avnew compressor station consisting of three 1,500°
Nm?®/hr machines, with one operational and two on
standby. This system serves the cold shear in the’
semiautcmatic 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 sectionl
The discharge pressure is about 7 kg/cm?.

Automatic mill compressor station consisting of
two 1000 Nm? /hr machines, one operational and one
6n'standby, dedicated exclusively to the
automatic rolling mill., The planned users are

the cold shear and the two flying shears. Due to
lthe'outage of the blowers providing atomizing air
to the furnace, a portion of this compressor's
‘butput is let down to serve as atomizing air. ‘
The discharge pressure could (nominally 10 kg/cm?):
only be -1.2casured at the tank (6-7 kg/cm?). |

The solution envisioned by this ECO is, to

eompletely eliminate the old compressor station[
which is less efficient ard use one of the :
1,500 Nm® /hr compressors to compensate for the.

0ld machine(s) .

- No flow measurements or other indications of’air =
quantities required for either the sLeel maklng
furnaces, or the cold shears are avalldble. ‘
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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 Nm®/hr compressor, since it
is supposed to replace a 670 Nm®/hr machine. The

" nameplate power of the 1,500 Nm®/hr compressor is 234 K¥
whereas for the 670 Nm*/hr it is only 90 KW, o

3.0 EQUIPMENT LIST/SIZE

Piping modifications and additions are ‘shown ‘as dark.
lines, on the sketch which follow.later ‘in this section.

4,0 PREDICTED ENERGY SAVINGS

As described in the previous paragraph the new:

compressor of a larger capacity would replace a smalle)
compresscr and provide more air than is required and w
use more power. This ECO would probably be valid‘wﬁén'
the third open hearth furnace is installed and a - 1‘
second 1,500 Nm®/hr machine will have to be used;QhOWévgqu'
at this time there is no predicted energy savihg;7f‘“: o

5.0 INVESTMENT ZND ASSOCIATED ECONOMIC EVALUATION

Thié ECO has not been priced, since no energy savings

can be identified.

6.0 CONCLUSIONS

This ECO does not prpvideaany‘epgrgy~saying$;l

7.0 RECOMMENDATION

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

2,0

PURPOSE

The purpose of this ECO is to investigate a suitable
measuring system for the mazout, delivered to the
plant dock by barges.

PROCESS DESCRIPTION

The major portion of the mazout used ‘inthe plant- 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 plaet does not havs 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 instellation 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.

EQUIPMENT LIST/SIZE

Required equipment is one floW'meter‘of the positive

displacement type, with a 100% spare (complete back—up

unit). This f£low meter should be of the same type
that will be installed in the rest of the plant.
(See also ECO's fiNM-A-8, 9, 10, 11 and 13.)

PREDICTED ENERGY SAVINGS

As with many other ECO's, it will certainly help in
the accounting of mazout comsumption'and“also'edd
incentives to plant personnel for energy savings.
In addition, a more accurate accounting of mazout
quantities delivered (cross-checking of bafge readings
or invoices), will be achieved.

hAssuming one’ percent error in deliveries due to
inaccuracies of metering on barges, this quentity
can be assumed to be saved, by accurate metering.
The total amount of mazout’delivered to the planf
(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.

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 pro-
fitable opefation can not be overstressed, the 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 : =
R ' 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 o8
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 out

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 mm 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 dull cutters 50% of the time. (i.e
sharp to dull averaged). On this basis, the .~
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savings per vear, based on world wide pricing, are
342 LE.

- If desired, actualhlosses ceh‘be”established for a
specific shear by recording current draw (repre-
sentative of power consumption at constantkvoltagef

»to cut say 50 Bars in a giveh 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 awortlzation of the cutters;

' The cost per year for sharp cutters is then LE 148,
thus prov;ding a payout in 0 5 years.

6.0th0NCLUSIONS

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 0perating energy.

Page 2 of FCO #NM-A=24.



REVIEW IMPROVEMENT Annual Savings LE:  None

TO LEVEL MEASUREMENTS Investment Cost LE: Not Applicable
AT MAZOUT TANKS IN Payout, Years: Not Applicable
AUTGMATIC 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 miil.;;
One horizontal storage tank with a capacity of 75 m’
and a smaller, vertical day tank with a capacity of
16 m?,

The level measurement ln 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 notAcalibrated, cable is rusty).
The large horizontal tank, has no level measurxement.
It is a railroad type tank, and filling is done by :
visual inspection. :

The- level measurements in the day tank are importantjf
the transfer from the larger tank is done by a |
portable pump which is shut when the level reaches

15 m®* (the quantity is approximately necessary for ‘
one shift). A malfunctioning level instrument, canuf;
result in spillage of mazout.
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 There arz no pfesent plans to ‘add level measuring
to the 75 m?® tank, and the operafion seems adequate,
no spills have been noticed. '

3.0 EQUIPMENT LIST/SIZE

The requirement for a better,p§épatiqn\i§i§ 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

instrument. This can, however, not be classified

as an energy saving item, hut 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 savingswassociatediw;gn
this ECO. o

,{ 7.0 RECOMMENDATION

" While it would certainly be desirable to replace'
this instrument, the funds required can not be
charged to a direct energy conservation item. It
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 ‘e 0.5

FURNACE EXHAUST GASES

ECO #NM-A-26

1.0 PURPOSE

‘The purpose of this ECO is to’ 1nsta11 instrumentation
_which shall quantify the leakage of fresh air into the
exhaust stream from the automatic mill reheating
furnace.

2.0 DESCRIPTION

The (secondary) cthhstion air to the automatie"milii
reheating furnace is supplied by two blowers, one =
operating and one spare which can deliver up to

30,000 m®>/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 deprivingpthef
furnace of secondary combustion air.

From visual inspection it appears that one of the =
two blowers is not working erfficiently, air 15;;@
being blown out through the suction, moreover.i€£7
draws more power than its nameplate (this‘haseféeh-,
verified by measurements).
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3.0 EQUIPMENT LIST/SIZE

In order to monitor the éystem 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 indication.

4.0 PREDICTED ENERGY SAVINGS

Presently due to air leaks (see 2.0 above) both L
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 switch on the . -
second blower, ' '

The presence of the flmeeter will confirm if the
" malfunction is due to air leaks into the flue gas
by registering a higher flow. If combustion _
éifficulties are due to other causes, switching -
on the second blower will not improve combustiorn,
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.

15.0 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" 1nstrument pays out in only & montns:ana snould
lead to a better operation of - the combustion equip-

ment

7.0 ° RECOMMENDATIOMN

4WekrecommehdiiﬁplementatiOnLOf“thisTECO.
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AUTOMATIC AIR SWITCHING Annual Savings LE : 15,400
FOR THE OPI'N HELRITH FURNACES Investment Cost LE: 10,100
. Davnt . Vaare : 0,66

ECO #NM-B-1

1.0 PURPOSE

The purpose of this ECO is to provide for an automatlck
control system to switch the con! ustion air/exhaust |
gas path from che #1 stored heat exchanger to the #2
stored heat exchanger anc the reverse, as necessary

for most efficient operation.

2.0 PRUCESS "ESCRIPTION -

The existing system consists of a remoteiy operated,
mechanically linked valve systen, which is manually
controlled. The function of this valve system is

" to reverse the flow through opposite stored heat
exchancers, 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.

 'sCufrently, the valves are signalled to switch by
":the operator, visually observing the brick temperature
. pyrometer at the top of the stored heat exchanger
. and switching at 1300°C, or a 20 minute.interval,
whichevel occurs first. The process will be
removed from human control by installing a control .
instrument.such that cycle control is automatic,
initially, based upon the same criteria as previously

~used.
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The existlng valve operator(s) ‘will remain in
service.r

Instrumentation’ is to be added, however, to record:

oinBricL temperature in each e?changer

0. Cycle time for each exchanger

o.fMazout temperature at the flue gasfmazout. neat.

‘_ ‘exchanger and at the burner(s!

o Combustion air (burner prlmary/semmndary) tempe-
rature at the flue gas/air heat emdhangar and at
the burner(s)

This instrumentation will permit adjusiment to the
switching cycle eithexr by temperature, time, orxr both.

“Insulation will be added to the hot campressed air
and hot mazout lines to conserve the benefits

'6btained from the heat exchanger, undexr ECO #NM-A-1B.

3.0 EQUIPMENT LIST/SIZE -

No nevw major. items of egquipment are reguired for
this installation, only instrumentatiom.

Tre following instrument items are reguired, for
each open hearth furnace: '

A temperature recorder, 0 to 1500°C, &#o display the
signal from the existing optical pyromster, and to
provide a contact close signal at typically 1300°C.

A cycle timer, to control maximum cyelertime;

A temperature indicator with selector for. nominally.
4 thermocouples .
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4.0 PREDICTED ENERGY SAVINGS

The automatic air switching controller is expected
to provide better control of the stored heat'egdhahge:(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 4% of the

"annnal fuel ecast for +he furnace.

- This saving amounts to a total of LE 15,400 annually
or 7,700 LE/year/furnace, based on 1330 batches per
year pex 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 10,1d0
per open hearth furnace, thus resulting in a simple
payout of 0.66 years.

6.0 CONCLUSIONS

The attractive payout of thls ECO as: well as thew

improvement of operations are good Jncentives f by

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 -

2,0

3'0

4,0

The purpose of this ECO is to improve the operation
of the Oxygen Plant by raking its operation more
energy efficient, and also increasing the purity of
the finished oxygen produc:.

PROCESS DESCRIPTION

The Oxygen Plant is a packaga type, self-contained
alr liguefaction plant. It uses the conventional
expansion/air separaticn process. The oxygen product.
is stored in steel bottles at 120-130 kg/ci?, while
the nitrogen by-product is vented. |

EQUIPMENT LIST/SIZE

Based on our survey of plant requirements,ithe'foi;by,
ing instruments are deféctive or missing and’ are’
required for energy’éffiCiént operation as listed.
below: -

2 pressure gages 0-60 kg/cm

2 vacuum gages O0-1.6 kg/cm?

4 temperature indicators 0-250°C
8

thermocouples (Ni/NiCr)
length 50 cam. wire ¢ 1lmm

rectifiers 220 VAC/6 VDC 1A

(8]

PREDICTED EUERGY SAVINGS

The main energy coﬁsumption‘invtbisiun;t}is;ele trical
energy. There is no separate'metgrjv#hﬁs,the‘qaaptity
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electricity spec;;ically consumed only by the Oxygen
Plant can not be measured.v

Howev or, the operation wih full 2. improved instru-
mentation will become more efficient and will result
in a‘thigher purity of the finished oxygen product.
This in turn will save more energy by reducing the
quantity of total oxygen product required for various

usSers.

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 ‘1.5 KW _
Blower 4 W
Tctal 122,.5 X®

If we assume that as a result of.compleﬁefinstru-

mentation we will realize an.energy shViﬁg’bf_five
percent, the annual saving will be'4,900 LE)?baSed
on worldwide pricing.

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

The total cost of new instruments is estimated at LE
11,900, Payout is thus 2.43 yea.s.

CONMCLISIONS

The five percent energy reduction 1s 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
" #1 REHEAT FURNACE IN

SEMIAUTOMATIC ROLLING MILL

ECO #NM-3-3

1.0 PURPOSE

153,

_Annual - Savings LE : 197,000
Investment Cost LE: 44,200
~Payout, Years : 0.22 -

(80 days)

- 8ignificant fuel savings can be achieved through preheating

combustion air used for a; metallurqical furnace ‘by 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- thef:
shelf product. Each application is always custom-
designed based on the following parameters of the flue
gas: flow rate, gas composition (CO, water vapor,
N,, O0,, particulates, corrosive trace elements), inlet
. flue gas temperature, combustion air flow rate,
combustion air preheat temperature required.

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

rage 1 or ECO {/NM-B-3
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;subsequently taken out of service and physically removed
- from the £lue, 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 meaéurements 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 395°C with 7 percen
oxygen in the flue gas at an efficiency of 73 percent
after improving combustion control. With the new recupe-
rator, the efficiency is improved to 85 percent with an
exit flue gas temperature of 176°C and 7 percent oxygen.
This amounts to an improvement in efficiency of 12
percent, based on oil consumption of 0.87 tons per hour
equivalent to 870 kg/hr. The flue gas generated is

approximately 1,830 kg/hr of'gas. 0On a calculated basis,
" the recuperator duty is 4,000,000 BTU/hx,

The existing refractory lined flue must be modifiea

to accommodate the newly designed recuperator (new
foundation and refractory lining), with cleanup and
repair of flue gas and combustion air systems. aAlthough
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

Page 2 of ECO f/NM-B-.
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'a pre-determined amount of excess air through the ope-
rating range, a reasonable furnace préssﬁre,controi
system, and a temperature control System for each zone
of control. |

3.0 EQUIPMENT LIST/SI1ZE

This ECO wiil 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 recuperato~ and 1i1'elined. The7
combustion air system must be repaired as fu-ure detailed
inspections and final engineering design dictates. Bypasses
with dampers should be provided in both the exhaust gas’stac
and the combustion airs 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 thrne (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 toh/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 fu.3l

oil,
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~INVESTMENT AND ASSOCIATED

ECONOMIC EVALUATION

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

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.

RECOMMENDATION

This ECO should be implemented without delay.

Page 4 of ECO #NM-B=~3
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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 at
heat recuperator for the semiautomatic rolling mill #2
reheating furnace.

2.0 PROCESS DESCRIPTION

Preheating combustion air for a metallurgical furnace isl
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 zre 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 (CO, water vapor,

N,, O, 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°C with 7 percent oxygen. This-dalculaies to
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an efficiency 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 perceht with an exit flue gas temperature of 176°C
- and 7 percent oxygen. This amounts to an improvement
~in efficiency of 12 percent. The o0il 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 recuverator duty is
1,680,000 BTU/hr.

The existing refractory lined flue must be medified

to accommodate the newly designed recuperator (new
foundation and refractory lining), with cleanup and
repair of flue gas and combustion air systems. Although
it -~ppears that the furnace oil burners are designed

for preheated combustion air, in final engineering
design, the combustion air system and burners shculd

be evaluated and the exzisting 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
“urnace. This can be accomplished by equiping the
‘urnace with a fuel-air ratio system that can hold

\ pre-determined amount of excess air through the ope-
‘ating range, a reasonable furnace pressure control
ijystem, and a temperature control system for each zone
£ 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 repaireu:as ruture detailed

Page 2 of ECO }NM~B-4
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AnSpections and rinal engineering design dictates.
‘Bypasses with dampers should be provided in both G:he
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 5000 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 1630 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 79,000.

The payout on a worldwide basis is 1.49 years.
6.0 CONCLUSION

Based upon the analysis shown above, preheating the
combustion air by installing a new recuperator will

Page 3 of ECO f#NM-B-4
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‘yYield an annual savings of LE 53000 and a pavout
of 1.49 years,

7.0 RECOMMENDATION

This ECO should be implemented,

Page 4 of ECO #NM-B-4
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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 PURPOQOSE
‘The purpose of this ECO is to. install'a steam genéra-
‘tor in each of the two open hearth furnace exhaust flue

gas systems.

PROCESS DESCRIPTION

Presently, the stack “temperatures of the exhaﬁst 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°C 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 mecasure 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
1ocated on each furnaces' exhaust flow, an inlet flue
gas temperature of 370°C and an outlet temperature of
177°C was used. Boiler feed water from a new deaerator
can be preheated in the waste heat boiler from 120°C
and superheated steam produced at 7 Bar and 225°C.
Wifﬁ 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 1s 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
éurxéntly installed, it is recommended that a new ‘
déaerator and water 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 poliel

will serve as a spare for whenever one or more of the’
new waste heat boilers are shut down.

EQUIPMENT LIST/SIZE

The following new equipment and material must be:
furnished and installed:

a) Two (2) waste heat boilers of 4,375,000 Btu/hx.
duty'each. Flue gas will be cooled from 370°C
~to 177°C to generate 2 tons/hr of steam from
each boiler at 7 Bar and 225°C.

b) One (1) deaerator for the combined boiler feed~-
water flow of 5.7 m®/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 (l) water treating unit sized for 5.7 mﬁ/hrfto

filter and soften the incomina water.
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d) Two (2) boiler feedwater pumps, each 1. 5 hp

5.7 m’/hr opm. 4 Rar hn:ﬂ

e) ‘Necessary piping.

~ff71Ducting shall be provided to bypass the exhausi

gas flow around each waste heat boiler.

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 approximately 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,

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION
The total cost to supply and install the fac1lities
described cbove is LE 898,800, The payout on a world-

wide basis is 1.73 years.

CONCLUSIONS

The installation of a waste heat boiler on each of the
open hearth furnace exhaust flue gas systems is an
attractive ECO with a payout of 1.73 years.

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: QiZLiQE_;i
Pavout. Years : 2.1

ECO _#NM-B-6

1.0 PURPOSE

The pufpose of £his 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
perceht, 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 nbliing
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 ipstallation 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'EC07Wi11'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 rolling 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. Annuzl Saving - LE
KWH percent cost ‘ Percent saving
24,414,000 80 2,246,088.00 x 10 224,600.00
90 2,246,088.00 x 15 336,913.00

- 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 follecws for
the steel plant:

Total investment for steel plant:

,Raise P F‘ Investment

'percen+ LE
. to
80 541,600
90 703,602
96 847,100,
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6.0}JCONCLUSIONS

.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 casg, 'for a relatively small
increase in investment. Therfoge_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:

. 'he release OI electrical SyStem capaclty. wnicn:
_ provides more available electric power.

2. The voltage will rise a percentage which:may'require
the changing of taps on transformers to'lower ‘the’
voltage to correct rating.

3. Improve the power system I?’R 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: 713,800
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 down 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 electric
power substation, set for this duty in the b‘
automatic rolling mill substation and two demand:
controllers for old plant, one located in the turbine
substation and one located in the mazout substation.

Thié will provide savings for reduced‘peak demana
during 24 hour plant electrical operation because the
electrical kw will not be permitted to reach the pre-
~set peak kw‘vélue.
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3.0 EQUIPMENT LIST/SIZE

4.0

5.0

The equipment required for this ECO is three demand
controller instruments, varying amounts of control
relays in junction boxes, depending on electrical
equipment location and some small control wire.

' PREDICTED ENERGY SAVINGS

Based on the demand controllers autonatioally'pre-‘
verting the steel plant from reaohingf3200“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'577000}”

The "Constant Annual Charge factox" LE 71 35 is based
upon the current Egyptian. factor of LE 7 756 adjusted
for the ratio of worldWide to Egypttan electricity

-costS «

iﬁVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

“Phe 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 paraccaph 4.0 is LE 57,000, which

 yiélds a payout in 1.29 years.
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CONCLUSIONS

Based on the analysis indicated above LE- the
electrical peak demand controller" ‘

‘associated components were installedfr J 
'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

RECOMMENDATION

This ECO should be implemented without any delay.
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CONSIDER ADDING SEALS Annual Savings LE: 20,000
AROUND DOORS OF REHEATING Investment Cost LE:r 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 poss;biliﬁy!
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 €o both furnaces are very loose:
fitting thus allowing excessiveyleakagé on all sides.
The doors are opened in an upward direction by a
manually operated counterwéight assembly.

Po 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/S5lal

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 doox.

¢} One (1) steel door sill.
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5.0

6.0

7.0
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All of the above material snould be fabricated and‘

'furnished as a unit to insure proper fit.

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,

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

The cost to furnish and install the materials as
described above is LE 40,900. Based on a yeariy
energy savings ef LE 20,000, tHe payout on the basis
of worldwide prices is 2,05 years.

CONCLUSIONS

By impronving 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,

RECOMMENDATION

This ECO should be implemented.-
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CHARGING HOT INGOTS Annual Savings LE: Not Applicable
FROM THE STEELMAKING SHOP Investment Cost LE:. Not Applicable
TO THE - REHEATING FURNACES | payout, Years: ‘Not Applicable
ECO #NM-B-9

1.0 PURPOSE

To investigate the poséibilityjof~charging hot ingots
from the steelmaking shop tb‘the‘feheat furnaces or for
the new continuous casting machineffeeding the automatic
rolling mill. |

2.0 PROCESS DESCRIPTION

In steel plants that have a means of obtaining hot steel
_pillets or slabs and delivering them to a reheat furnace,
"an effective way of reducing fuel usage is to charge the

billets or slabs into the reheat furnace, as soon as

possible, while they are still hot, usually over 550°C.

Because there is a considerable amount of thermal

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

consumed in the reheat furnace. This practice is called

"hot charge" and today is being utili:ed‘o:,developed

in particv’-> f~r +hmea nlants that have continuous

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 f
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=question that- follows is the’ means of transporting th
hot steel and method of charging it into the reheat
jfurnace. ‘In preparing layouts for new casting machin
.an attempt is made to locate the continuous caster as
gclose 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 th
first roughing pass cf the rolling mill. Designers
try to settle on this-arrangement even if there are
no immediate plins for direct charge, because it will
allow for the practice at some future date. Unless
the caster and rolling mill are closc-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 t«
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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1the pit side floor. This does not permit moving the
molds until the steel is relatively cold, which subtract=
«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 fo:
transporting them in an upright position.“These
ingots are reported to be 155 mm square, and althoug!
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 mill.. This situation can be 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 moved 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-
qﬁently stripped, reheated in soaking pits and then
rolled into slabs or blooms. Railroads and rolling
stock would have to be provided at National Metal
Iﬁdustfies 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 redésigned mold and the
provision of stripper cranes, runways, buildings,
railroads and the like,

Once the problems mentioned above are overcome,
handling the hot ingots to the reheét 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 withoﬁt
great risk.. The teemed molds prdbably could not
‘withstand being transported'by’railroad in an upright
position because of their small base and high center
of gravity. 1If they fall over, the concept is not
.viable, and the likelihood is that they will fall
cver. It is conceivable that some scheme could be

- thought through to overcome this problem also, but:
at a cost.

_Eaking 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'.scopé 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 certeinly should be undertaken in the desigh of new
facilities.

3.0 EQUIPMENT LIST/SIZE

No new eguipment is reguired for this ECO as it pertains..
to charging hot ingots from the steelmaking shop to¢
#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 developéd for.this ECO as far
as chargingyhOt ingots from the steelmaking shop to
#1 reheat furnace.
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7.0
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CONCLUSIONS

Hot charging ingots to #1 reheat furnace from the existws
ing open hearth shop does not appear economically viable.

Hot charging blooms to the automatic mill reheat fucrnace
from the new continuous caster is a worthwhile under~-
taking and should be pursued as an integral part,of‘the‘
new facility expansion program.,

RECOMMENDATION

Hot charging billets from the new continuous caster
tb‘the automatic rolling mill reheat furnace should
he implemented.
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RIF #1 R §2 ARHF
INVESTIGATE THE REPLACEMENT  Annual Savings,LE: 105,000 39,500 257,800
OF REFRACTORY IN ALL THREE  Investment: Cost,IE: 92,100 50,200 203,400
REHEAT FURNACES Payout, Years: 0.88 1.27 0,79

ECO #NM-B-10

1

1.0 DPURPOSE

The purpose of the ECO is to investigate the replacel
ment of refraétbry in the plant's three reheat furﬁades
‘with the aim of upgrading these refractory systéﬁé)
when the next replacement is undertaken, as roﬁtihe
maintenance.

2.0 PRUCESS DESCRIPTION

From available plant iafcrmdtion, the refractory in

the furnaces ares 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) ILow cold face temperature.
3) No thermal siock.
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,

Disadvantages: 1) Will not withstand better than
average mechanical abuse.
2) Higher maintenance.
3) Slightly higher ongoing maintz2nance
costs. -
- 4) Will not accept certain fuels or:
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, whict
can be quite costly in material costs, maintenance
costs and Btu loss. Maximum thickness is ¢ inches,
which reduces insulation value compared to the
positive attachment module.

Because of the above listed disadvantages for

the veneered modules, we will limit our:choice

between hard refractory and positive attachment
- modules.,

3{0 EQUIPMENT LIST/SIZE

A full refractory replacement will require that a

V survey be made for all three reheat furnaces. This
survey will dictate the quantity of bricks and/or
volume of refractory and necessary shapes to be pur-
chased. 1Ia addition to the refractory brick, as
well as gunniting mixes where required for the “juica
(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’&all
nace tempe- loss = ' temperature
rature LR

z-Block 230 mm 1,280°C . 392 BTU . 100°C

: 'WQiTFt!HR'* S
Hard Refractory 230 mm '~ 1,280°C ' 1,970 BTU . 268°C

Considering the above temperatures for losses (wall tem-
peratures measured in the plant for reheating furnacev#z,
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/hr
Reheat furnace #2: 1,262,400 BTU/hr
Autom. Reheat furnace: 5,493,018 BTU/hx

_Thié 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 - FAYOUT
ESTIMATED COST, REPLACEMENT INVESTMENT SAVINGS YEARS

2-BLOCK PRESENT COST FOR Z-BLOCK,
LE |
RHF #1 128,100 36,000 92,100 105,000 "9?59{
RHF #2‘ 75 200 4'H25'000: 50,200 "39;50d[ﬁ;fﬁh
ARHF 306,400 103,000 203,400 257!§§bfff 'f“

6. CONCLUSIONS

Based on the information detailed in paragraph 2 0 and ‘the
superior overall performance of Z-block- the- payout
shown above is attractive.

7. RECOMMENDATIONS

We recommend implementation of this ECO.
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INSULATE WATER-COOLED Annual Savings ‘LE: ,1£725z200
"RUNNERS" ON ALL REHEA1 Investment Cost LE. 173,900 '
FURNACES Payout, Years. e 0,10

{37 days)

ECO #NM-B~11

1.0 PURPOSE

One of the methods of significantly reduciﬂg 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 iiasulate ths
water-cooled pipes inside the furnace. -hose who
have observed the large heat losses caused by bare
water-cooled pipes recognize the need for this tvpe
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 pPiping 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.

Page 1 of ECO fNM~B-1l1



187,

‘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 refractory
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 evetam
is not available outside the western hemisphere.

2.1 Physical Work Required

Castable skid pipe jasulating systems are cast in
place, similar to cciacrete 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 systam is designed for
2asy installation to reduce furnace downtime. It
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45 instaiied, Dy USLng an'expander tool ‘and the
joints are' then caulked

EQUIPMENT LIST/SIZE

This ECO requires the purchase and installation of
sufficient 2linch 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.

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 2100°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

inanlat+ian AAvravara

No. 2 Reheat Furnace

No. 2 reheat furnace has three (3) water-cooled skid
pipes, each approximately 3 1/2 inchec in outside |
diameter and 12 meters.long. The surface area of all
three of the pipes is approximately 9 m*.at 90
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percent pipe coverage. With-;ifurnace temperature of
1050°C, the bare pipe heat loss is 3,110,400 Btu/hr,
while the insulated pipé 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 5000 as the
annual operating hours for No. 2 reheat furnace, the
savings of mazout is 330 metric tons/year. At a
wo:idwide price of mazout at 241.8 LE/metric ton, th.o
fepteééhﬁs a savings of approximately 80,000 LE/year
atfépfpercent 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 meterslong.THe surface area of these four pipes is
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?,

The total exposed area of the water-cooled piping
support system ic :bou£‘47.4 square mtrsat 90 percent
pipe coverage. At a furnace temperature of 1250°C,
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 ton=
" 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,: ‘the. savings for all three furnaces at
'90" percent coverage of the niping systens:

No. l Eurnace 324,000 LE/Yr
5No. 2 Furnace 80,000 LE/Yr
No. 3 ‘Furnace L,178,000 LE/Yr

.,582,000 'LE/Yr

Additionally, there is an estimated 30 percent savingstf

‘in water usage which ‘amounts to LE 143,200 per year at

worldwide prices.

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 out in 37 days.

CONCLUSTIONS

Based on the analysis shown above, insulating the
water-cooled skid pipes in all thiee reheat furnaces’

~ with 90 percent coveragekreeultsbin.a predicted
" savings of approximately‘l(225,200 LE/year and a.very

rapid payout in 37 days.

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 DURPOSE

2.0

3.0

The~pufpose of this ECO is to provide extra bottles
to store tempbrary‘excess production in the Oxygen
Plaﬁﬁ} in order to prevent the loss of energy through
£he discharge of useable oxygen to the atmosphere. ’

PROCESS DESCRIPTION

The design capacity of the oxygen plant is 63 Nm? /hr.
Actual average consumption as recorded by NAMETIN fbf‘
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 Nm® /hr.

At present oxygen consumption is above normal due to
various maintenance work, and also due to the usage of
oxygen in cutting bhillets 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 reqular schedule of returning o
empty bottles on time to the Oxygen Plant were monitored,
the number of bottles presently on hand are sufficient
to store all available production.

EQUIPMENT LIST/SIZE

75 bottles of 5.7 Nm’véapécity'(200“5cfynéréirequired;
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PREDICTED ENERGY SAVINGS ’

There is energy saving to be»éained provided the
excess capacity is no longer vented at any time.

If we assume that at presert, venting occurs 20 days
al year, at a rate of the design excess of 25 Nm® /hr,
and if we take the value of the oxygen at LE 32 per
Cbottle (at worldwide cost), then we are venting the

equivalent of 63,100 LE per year.

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

If the price of one empty bottle is ‘LE 32v the, acquisi-
tion of nearly 200 bottles could be paid for from only
one year of predicted savings,

Since the cutting of billets consumesTGO'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.

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

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;000
REPLACE STEAM CRANES IN " Investment Cost LE: 7,000
STEEL MAKING SHOP Payout, YRS 017,

~(62.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, '6r to

replace them,

2.0 PROCESS DESCRIPTION

The steam cranes presently used are very old inneficient
pieces of equipment. The stetionaryrboilers 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).

4
3.0 EQUIPMENT LIST/SIZE

Alternate "a". Improve existing operation.by providing

two new burner packages.

Alternate "b": Replace existing equipmentewith two new.

electric cranes.

4,0 PREDICTED ENERGY SAVINGS

For alternate "a" according to available information,
the fuel coasumption is at present about 25 lite;s/hr/
crane of sular. Based on our survey, the presen..
efficiency does not exceed 30 percent. If we in tall
nev burner asscmblies the expected efficiency will be

Pace 1 Aaf BOEO #NM-R~13



 70 percent, an increase of 40 percent. Based on 7,500 “hours
per year opezation the total amount of fuel saved
annually will be LE 20,500 per crane, at- worldwide-edst;

' 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 aVSO-KW motor
for the electric crane, the yearly energy cost emountel
to LE 34,500, based on worldwide prices. Thus;,the
yearly savings when switching from sular to"eiectfieity
amount to LE 16,700 per crane.

5.0 INVESTMENT AND ECONOMIC EVALUATION

The investment required for alternate e" is LE 7, 000
for each crane, which results in a payout of 0 17 days.

For alternate "b" the investment is approximately
LE 137,400 per crane whichyields a payout of over 8 years.

6.0 CONCLUSIONS

The revamp of the existing burners is‘certainly’very-e
attractive, however new electric cranes, can not be
justified solely for enerav savings, ‘gince: the pavout
exceeds 8 years.

7.0 RECOMMENDATIONS

We recommend implementation of this ECO based wupon
the attractive payout shown for alternate "a",

Page 2 Of ECO #NM-B-13



195.

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

rne- purpose .0f . this ECO" is to 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 controlle“

required heat input would be. preset, thusAfix
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 1like.

Page 1 of ECO #NM-B-14



4.0

196.

Additionally, consideration must be given to increasing
the overall plant yield by running the reheat' furnaces

at low excess oxygen conditions, not only to zave fuel,
but to reduce oxidation of the biiiecs.

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

d4) A control valve in the fuel line

e) A control damper in the air feed duct*
£) Miscellaneous wiring, supports,:.etc....

*If ECO's #NM-A-8, A-9, A-13a, A~13b and A-13c have
béen implemented, then an‘appropriate reduction in

,investment costs will be taken.

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:

N LE/Year
a) Open heartn rurnace'#i' 7,700
b) Open hearth furnace #2 '7;700
¢) Reheat furnace #1 7,900
d) Reheat furnace #2 2,200
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VLE/Year

‘e) Reheat furnace (automatic’
rolling mill) 15 900

f)‘Boiler, steam 5,300

These figures are'based;onbworidwideiprices;

5.0 INVESTMENT ANDiAssochéEb“EcoNOMIc"EVALUATioNi

fThe investment cost for each of the above furnaces
(boiler) has been estimated at LE- 39 000.: '

fThus 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 er@
only the automatic rolling mill furnace.

Savings Payout, Years

a) 7,700 5,06

by 7,700 «,ff;, 5.06
e) 7,900 4.9
a) - 2,200 7.73
“e) 15,900

avg. 7,800

‘GCOEQCONCLUSIONS,

7-Q}VRECOMMENDATION - f*?ﬁ*‘"'siﬁxﬁix"

:We do not recommend implementation of this ECO, except 1
;for the automatic rolling mill reheat furnace.’ :;‘FL o

hJ
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 INSTALL AUTOMATIC DOOR Anhual Savings LE: 25,000
CONTROLS ON REHEAT ‘Investment Cost LE: 12,100
FURNACES ‘Payout, Years: - 0.48

ECO #NM~-B=15

1.0

2.0,

PURPOSE

The purpose oz ‘this ECO.is to install automatic doox

controls for all three reheat furnaces that operate in
sequence with the mechanical pushers installed in
front 'of the furnace charging doors.

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,vexcept for

hthose periods when product is being charged into the
‘ffurnace 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 p051tion 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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5.0

. ) Five (5) motor driven activatorslto~open”the

199.

This ECO applies to three charging doors and two

fdischarge doors. Reheat furnace No. 2 does not have

a door on the discharge,

'EQUIPMENT LIST/SIZE

furnace doors. ][*

b) switches and relays for door and pusher operation.

PREDICTED ENERGY sxviNGS?

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 f}:»
that the furnace doors are open for charging and

’discharging is minimized. It is estimated that the

efficiency of the No. 1 and No. 3 furnaces can be

improved by approximately one half percent and by

approximately 1/3 percent for furnace No. 2. For

5reheating furnace No. 1, this results in a sav1ngs

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 annualo
savings for the three furnaces is LE 25,000,

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

7.0

By installation of automatic door controls for all

three reheat furnaces that operate in sequence with
the mechanlcal pushers, significant energy savings
can be realized resulting in ‘a 6 month payout.

RECOMMENDATION

This ECO should be implemented:
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INVESTIGATE USE OF Annual Savings LE:  none
ELECTRIC HEAT OR 0OIL/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. inq

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 frequextly occurring power
failures, an electrical heating system would not be'

reliable enough for this sexrvice.

It appears that electric heating could be applied to

day tanks and to the suction of pumps. If the boiler

is to be revamped, fuel preheat coulo also be included

This, however, can also be eaSily achieved with steam.

The open hearth furnaces have a‘fuel oill preheat
system (to about 80-90°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 getting preheated;

EQUIPMENT LIST/SIZE

In view of the conclusions reached in. the following
paragraph, 4.0, no equipment has been' priced. '

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’ 'b;”
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 efficiencf
of the boiler (60%) and add another 10% for various
losses, we arrive at a consumption of, 500 kg/hrf
mazout for heating. This corresponds to l9. 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 expensive. This
does not even include the new equipment for
electrical mazout heating which would have to be,5
installed. |

Oil/Oil‘Heating

This alternate would preheat the bulk of the oilzzi

~with hot flue gases, to a temperature in exceSs ofﬁ
‘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‘theg
handling of hazardous hydrocarbon streams, areA]
fearful of using this type of system. We cannot
recommend such a system for a steel plant. '

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

- There is no investment contemplated for thiéfECOff

CONCILUSIONS

fIn view of the problems described .above;, further 'study:
rof this ECO is not warranted

. 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

Z-Q]F

3.0

4.0

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.

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.

EQUIPMENT LIST/SIZE

- This is not applicable for this ECO

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 alsd<
required, This direct firing is better accomplished
in the furnaces presently installed. Also, better

use can be made of the waste heat as covered bv

ECO #NM-B-5.
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INVESTMENT*AND ASSOCfATED ECONOMiC EVALUATION

The cost to furnish and install a new preheating
furnace is very 1arge as compared to any enerqgy

‘savings that might be . accomplrshed.

“Since the payout period would be very long, no .
‘further work on this ECO was justified

concnbéxon

A very long payout period is necessary if faoiiities?
to preheat the scrap and pig_iron are installed.

RECOMMENDATION

This ECO should not be implemented.
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REVIEW TRANSPORTATION - Annual Savings Li: Z_S_QQE_ |
OF BILLETS FROM COLD }H Investment Cost LE:71,600
SHEAR TO AUTOMATIC ROLLING Payout, Yeais' . 0.95

MILL REHEATING FURNACE

ECO /NM-B-18

l.o

PURPOSE

| “The purpose of this ECO is to review the transportation

2.0

3.0

of billets from the' cold shear to the automatic rolling:

mill reheating furnace.‘

PROCESS DESCRIPTION

In the aﬁtomatic’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.

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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= 7.0 '

‘provided with brakes on both drums. Approximatelyn_
200 yards of cable should be provided on each drum.

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 x
- 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-
iower required must be developed based on the actual

~Load.

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.

CONCLUSIONS

Based upon the savings reported above,tthe’replacement

-of the diesel engine by an electric: motor driven car;j

puller will yield an annual savings of LE 75 000 ‘and’"
a payout o0f£0.95 years.

RECOMMENDATION

‘This ECO should»beﬂimniemented?f
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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 #NM-B-19

1.0

2.0

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.

PROCESS DESCRIPTION

rast 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 chargiugA
door. Since the material to be charged to the furnace
is of various lengths and is randomly placed for -
charginyg, it is ..zcessary to support this material

on the moveable cast iron supports. The»materialf

~and the supports are pushed into the furnace eachf

time the furnace is charged.

- As material is charged to the furnace, the cast iron
ﬂblocks 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,}f
cool enough to handle. The blocks are then moved ' -
manually to the charging end of the furnace. The

purpose of this ECO is to investlgate the feasxbility
of recovering heat from the hot cast iron blocks at
the rear of the furnace,

rTo recover a significant amount of heat, the hot A
leocks should be retained for a period of time in a
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: ThThis is not applicable since this'ECO is not' practical .

.After further review of thls ECO, 1t is evident that

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.

1t 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“jcon-:f
veyer, as used in large furnaces in the U.S., and elsee

where. Such a system would require extensive rework of"

the furnace, however, and is not economic for the
current application,

EQUIPMENT LIST/SIZE

© to implement.

’ 4.0

5.0

6.0

PREDICTED ENERGY SAVINGS

‘This ECO is not practical to implement.

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION =

This ECO is not practicalﬁtofimplement;

'CONCLUSTONS - -

:This ECO is not practical to implément:

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 o0ld 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. l 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"gstatefi“

The present manufacturing process, as it relates toJ
the finishing operation: associated with the No. 2 * .
'semi-automatic mill, starts with charging cold ingots
intc 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 i
',cut by hand with a torch. The next step is to dis-‘“’
charge the finished bars to an area where they are
gsubsequently 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 uncomfortahle 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 pilerr

‘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.

EQUIPMENT LIST/SIZE

'ThlS 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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7.0
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PREDICTED ENERGY SAVINGS'

There are no energy savings associated ‘with this ECO.
The potential energy savings associated with this
Jprogect reguire the implementation of ECO #NM-B-23,
éwhich is a companion pro:ect.

-INVESTMENT AND ASSOCIATED ECONOMIC EVArﬁAfibﬁf

AThe estimated investment for this progect is;LEVBO 500
The investment is non-recoverable’ without imple- -
menting ECOV#NM~B—23.

'CONCLUSIONS

Based on the description shown above, the progect has
considerable merit because it upgrades a very ’
inefficient manual operation. If installeq, it will
facilitate the implementation of the proposal out~
lined in ECO #NM-B-23,

RECOMMENDATION

The ECO should be implemented, not based on energy

savings, but rather on its merit for upgrading a
presently very inefficient operation.

Page 3 of ECO #NM=-B=-20
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INVESTIGATE VARIABLE SPEED ‘Annuél Savings LE: None
DRIVE MOTORS ‘ Investment Cost LE: None
Payout, Years: Not Applicable’

ECO #NM-B-21

1.0

2.0

f.:4 0

5.0

" 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 consUmptioh of
the large motors.

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.
during the processing of one billet. The billets in the .
Nametiq mill are short, however, and the speed during £héf
rolling (both in roughing and finishing) process‘isf

kept constant.

The conclusion reached was that .variable

‘speed drive
motors are not an appropriate technical application

‘for this mill.

EQUIPMENT ILIST/SIZE'

No further attemps were made to study this: matter,

PREDICTED ENERGY SAVINGS

jNo energy savings could be calculated.

INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

- No investment costs could be developed.

Page 1 of Ecof#NM—szf{g
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7.0

CONCLUSIONS

This ECO.has no“appl;gat1¢nff6r;tﬁéiﬁametin_uillg,

RECOMMENDATION

The recommendation is to delete ‘this ECO.

Page 2 of ECO #NM-B-21
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INVESTIGATE NEW FLYWHEEL  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 this 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 DESCRIPTICR_

The roughing line in the semiautomatic mill No. )
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 f
service in recent years. . new motor and reduction
gear were then installed and their output shaft was.
connected to the original flywheel. The study 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;e

a) Cold billets

,b)v Loose foundations_
) Dirty billet ends

~Page 1 of ECO #NM-B-22..
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4.0

‘Items numbers 1l and 3 can be reduced or eliminated
iby a more careful control of . the rolling operation.
Jtem 2 can be corrected,by reanchoring the founda-
itions of the rolling equipment, and the utilization

of self locking nuts or bellville spring waslers 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 holts 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;

" EQUIPMENT LIST/SIZE

5e) A pairof 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.

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 from ‘this,

Page 2 of ECO #NM-B;zz,
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7.0
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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.f

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.

RECOMMENDATION

It is recommended that the break flange be installed
between the motor and flywheel to protect the motor
from overload.

Page 3 of ECO #NM-B-22



INVESTIGATE HANDLING OF SMALL

BILLETS FROM THE OLD ROLLING
MILL DIRECT TO #2 REHEAT
FURNACE

ECO_#NM-B-23

1.0 PURPOSE

218.

Annual Savings LE : 55 000
Investment Cost LE: 655 000

f

S——t——

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 roiling 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 1ength from j
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" bilJets
can be cut to a length within dimensional tolerances

Page 1 of ECO fNM-B-23
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~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-
qul, will eliminate the present labor intensive man-
yhandling operations involved with stacking, coolirg,
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 sguare bar.

At this point, the square bar 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

charving 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. TR ‘ ' o

The process just described is inefficient and labor
ilintens1ve, and surely can be upgraded to a more

economical operation. To do this, it is propose?'
that the existing hot shear be replaced with a hce

Page 2 of ECO #NM-B-23
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-flying shear whose operation 1s synchronized with mill -
" speed to obtain dimenslonally accurate cut lengths. 7It
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 irnto
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-
d nary engineering design phase in order to coordinatev

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

d,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 accumulacing product during surges, and :
provides for a new roll line or motorized conveyor to
the #2 furnace area.

Page 3 of ECO #NM—Bfé3l
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;It is possible that existing mill 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
1the furnace. For purpcses of evacuating this ECO,

it is assumed that this trough or. piler arrangement,
as well as the verhead 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*(Z)ﬁeight hdu:QShifte
per day, six days per week for 52 Weekeipef'yearg.eThié
is equivalent to approximately SOOOdeereting 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/hx,
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 savinas.

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.

Page 4 of ECO f/NM-B-23:
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6.0 CONCLUSIONS

Based on the descriptions and analysis shown above, e
“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.

‘. Page 5 of ECO #NM-B-23
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INVESTIGATE PUMP SUCTION Annual Savings LE: 11,544
AT AUTOMATIC ROLLING MILL Investment Cost LE: 5,600 |
MAZOUT DAY TANK o Payout, Years- 3.63

ECO #NM-B-24

| l.o

2,0

3.0

-ﬁunposE

The purpose of this ECO is to investigate the: problems

at the suction of the mazout pump (s) feeding the
automatic mill reheating furnace.

PROCESS DESCRIPTION

The fuel oil (mazout) day tank (¢ 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 36°C. Plant personnel are complaining
that the suction to the mazout pump (s) is frequently
clogged, creating problems. 1In 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

. In order to alleviate the'problemsNdeéﬁiibéan§b6§éfi5?

EQUIPMENT LIST/SIZE

set of measures have to be taken,

Page 1 of ECO #NM-B-24.
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~a)' During a shutdown of the furnace, when it is
;l‘ffmaintained at low heat, the pumps have to be \
_yy.disconnected -and temporary facilities (such as
Ylfhhda tank truck) have to be used to provide' fuel
" to the burners.

Z@b)‘ The tank has to ‘be. emptied . (flushed out with quar)
""" and the bottom" thoroughly cleaned, as well as the
suction piping and filters.

o) If possible, a manhole should be installed in the
-1bottom part of the shell so as to. permit entry
krfor periodic cleaning.-l*‘ : ' o

d) At least the botton half of the tankfnnst~bé*Aﬁ
: insulated : coE R

e) The level system must‘be'at least repaired
(presently it appears that it is not functioninc
properly), or better, reolaced

ECO #NM-A-~14 has provided a temperature measuring'h
instrument in the suction line. The temperature in
the tank shall be maintained close to 45-50° C, by
aqding insulation, as proposed in ECO #NM-A-lb

e et tcmem e et mm— @i 4 4 s am e - smrem -

‘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. S

© Page 2 of B0 w24’
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5.0

6.0

7.0

an'ﬁIc'rED“ 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.

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 resul*: of other ECO's.v For the total cosL‘

the payout is 3.6 years,,

CORCLUSIONS

This ECO does not really relate only to a particulafﬁ
energy saving opportunity, but is also an operational/
maintenance item.

RECOMMENDATION

We recommend implementation because ‘there | is an
apparent energy saVings involved

Page 3 of ECO’#NM~Bf24; f
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INVESTIGATE OTHER .Annual Savings LE: 63,500
MATERIALS OR TECHNIQUES Investment Cost LE-V 42,000
FOR _RECUPERATOR IN ‘Payout, Years: = ' 0.66

AUTOMATIC MILL

ECO_#NM-B-25

1.0

2.0

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.

PROCESS DESCRIPTION

The hot flue gases from tne reneating furnace 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. 1e 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 S0, dewpoint. This is rather unusual,
since the temperature measured at the stack (after the‘
corroded exchangers have been removed) is at least
300°C, which is at least 100°C above the S0, dewpoint
for this type of fuel. A more likely explanation is

Page 1 of ECO #NM-B-25
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4.0

that the damage arose from oxygen corrosion of the metal

rwhen 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
unlts should probably include the addition of a collar
on the tube, and the welding of the tubes to the tube-
sheet.

EQUIPMENT LIST/SIZE

Provide two new bundles (heat transfer area approxi-'
mately 6.0 m?).

Weld and reseal six (6) heat exchangers,total heat
exchange area being 550 m? (3 x 110 m?, and 3 x 73 m’).

PREDICTED ENERGY SAVINGS

The energy savings for thlS ECO are the two percent
in combustion efficiency lost due to air inleaks (see
ECO #NM~-A~13¢c). This amounts to LE. 63 500 annua: ly
based on worldwide prices,

Page 2 of ECO #NM-B-25
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INVESTMENT AND ASSOCIATED ECONOMIC EVALUATION

The estimated investment for this ECO is LE 42,000
which generates a payout of 0.66 years.

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.

RECOMMENDATION

We recommend implementation.

Page 3 of ECO #NM-B-25
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'Basic Engineering Data:

The Basic Engineering Data (B.E.D. Sheets) which will be.
used during the audit and subsequent,design of the variquS'
ECO's is given in the pages which follow:

The source of the data listed below is as follows:

;Uﬁility Cost (Paragraph 3.0)

Fuels ~ Per Egyptian General Petrolehm beporation.

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. .

Water - Developed by FWEC from data furnished by Chemical
Process Economics Center for Stanford Research Institute
and molified to reflect the energy cost used in this
report,

Meteorological Data (Paragraph 4.0)

As develoved from data provided by Egyptian Meteorologi=-
cal Authcrity 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
tenperatures.

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. : v

Sular specifications - Per Egyptian General Petroleum
Corporation, - ‘

i

Rules from Electric Billing

Specified by contract between the plants and the
Electric Authority.
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Organization for Energy Planning REF. Energy Conservation
‘ DATE Jan., 1985
PAGE 1
o Revised Feb. 28, 1985
IINERGY CONSERVATION PROJECTS Revised April 4, 1985

BASIC ENGINEERING DATA

PLANT: NATIONAL METAL INDUSTRIES CO., ABOU ZAABAL
1.0 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.

(3)
(4)

(5)

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 . R o
2.1.3 Normalized number of operating hours per year 8,760
2.2 Operating Time: (For Analysis) ’
2.2.1 Open Hearth Furnace 7,500 Hrs/Yr
2,2.2 #1 Reheat Furnace 7,500 Brs/Yr
2.2.3 #2 Reheat Furnace 5,000 Hrs/Yrx
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 ‘ o B
Taxes
Inflation
Interest R e I S U
Required R.O.I. . (4f kxnown) =~ .. -
3.0 Utility Cost: e |
o  public Sector , S
o . o Domestic Yorld -
Utility . "Units '+ Cost, LE Cost, LE
Fuels o :1::‘.‘.; R RO S A L
Mazout (#6) ~ LE/met. ton 7.500 241.8 (1)
Sular : ' ' "LE/met. ton . 36,000 © 325.000°+(1)
Electric Power (3) LE/kwh 0.010 0.092 (5)
Steam (2) , ' o o CONT
High Pressure (4) LE/met. ton © 0.516 16.632
Medium Pressure (4) LE/met, ton ..0.4547 - 14.636
Low Pressure (4) LE/met. ton 0,384 . 12,308
Water LT T ey
Raw , LE/1000 Imp, Gal. . 0,086 0,80
Cooling (circulated) LE/1000 Imp, Gal. . .. 0.007 C 067,
Notes ' | SRR e .
(1) Based on value FOB* Italy (Feb. 21, 1985) with a conversion of 1.3 LE
to 1 UsDp . e ‘ AL ;o zlo}") st
(2) Note HP. 35 Bar or more v

MP. 10 to 35 Baxr

LP. 0.3 to 10 Bar .
High voltage (11,000 volts) : R SR
The cost of condensate or boiler feed water is 10 percent ¢
cteam cost. .o X - . = : sl
Marginal cost -for electricity with fuel component valiued.at world -
wide price. C e R ) T S

" "Free on bosra”

e
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4.0 Meteorological Data:

4.1

;Winterization Area Classification-‘

‘Allowance for Earthquake Porces.,ffb

Meteorological Data: (Cairo Area)

Temperatures: , =
"Minimum Dry Bulb T 6°C

Design Dry Bulb T 34°Cc
Design Wet Bulb 2ﬂ°c

Note: For insulation calculations use thJﬁnlbftenﬁegétﬁie

at 20°C,

Wind Velocity and Direction- 0-15 km/hr Random Direction.

None

Rainfall: Less than 10 cm/yr.

Design Runidity (relative) = 64% (34°C/28°C)

5.0 Utility Information:

5.1

5.2

Fuel 05l (nazout #6) :

Temperature (pour point), °F - 100,0
Specific Gravity @ 60°F/60°F 0.99
Viscosity, Redwood No.i @ 100°F 2000.0
Viscosity, .Redwood No. 1 @ 210°f 115
Sulfur, % by wt. : " 2.5
Eeating Value, HHV, BTU/metric ton 38,646,00(
Light:gas oil (sular): minimun
Specific Gravity @ 15/4°C - 0.82
Viscosity, Redwood No. i @ 100°F .30 .
Sulfur, & by wt. 1.5
Beating Value, HHV, BTU/metric ton L _42 340,000
Flash Point pPenske-Martens closed;» 55

 ROTE: Sular is light gas oil, minimum/figures ‘are 5

suitable.

232,
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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 depth
to 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 bace 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 power 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, = lqﬁ).

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. . .o

6.2.3. Shutdown for Power Factor

o ' The billing system provides a clause to;ﬁhufabﬁﬁ;ﬁhyfﬁSét'ﬁho has
- a power factor of less than 0.6, who does not cdrrect*this adverse}powgr
factor within 3 months. : SR e

. 6.3 Billing Rates:

The following rates are based upon a zeérlz 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 ‘ratioced up or down by
the power factor rate adjustment, : :
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a) constant annual charge, based on the maximum stated demand,
and priced at 7.756 LE/year for each kw.

'b)‘ a cost per KWE consumed, on a sliding scale, in uccord
with table #1

c) taxes, which are the sum of:
o broadcast tax, @ 0.001 LE per KWH for lighting*.
© consumption tax, @ 0.005 LE per KWH for lighting®*.
o powver tax, @ 0.0001 LE per KWH for 90% of KWH.
See Table #1 on next page.

7.0 Currency Conversion Rate:

The conversion cf US Dollars to Egyptian Pounds (L.E, ) is
accomplished by multiplication of USD by 1.3 to obtain LE. '

* assumed o be 108 of total.
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Organization for Energy Planning REF. Energy Conservation
DATE Jan, 1985 _
PAGE 5 S
Revised Feb. 28, 1 985

. 'KWH Rate Table #1 . Revised April 4, 1985

1 2 3" 4
Range Time Maximum Total Total

. " . Rate Power Power
: S (measured) (calculated)

(hours) (kW) (kwH)/year - (kwE)
1. 1000 () ) " 0.013942
2 500 e ° o 0.013114
3..1000 . = —— _ 0.011458
4 1000 .. w —————— ' . 0,009802 __
5. 1500 = 0w e : 0.007456 _____
6. . x __ 0.006352
S - . Total
Hotes: : -

1. coluamn 1 represents hours at the stated demand rate, 1fe,'fir5t;1000
- hours, next 500 hours, etc. Range 6 does not have an entry, since
the power at rate range 6 is found by difference, R

2. column 2 is the maximum rate, as determined from shbtttfef@;ﬁ&iimﬁﬁv
. during the year (not applicable to range 6). ST B R

3. column 3 is measured power at the meter, in XwH, £6£~thésbiilingfyé5ru
" (enter at range 1 position only). Lo -

4}.‘jcolﬁmn 4 is total power calculated, as the broduct of column 1 &12;

5. column S 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 the power calculated. '

6. column 7 is the product of columns 4 & 6, until such time as the"
bower 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 at range 6, if not -
before. ' S

* (Maximum hours which could exist in éolumnyéﬁe;G$§zw e
365 x 24 -'5,000 = 3,760 hours). B R
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_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. T e o :

The instruments will permit any conceivable audit, to a i
significant depth, to include the following typical plant
systems: i g

o Combustion devices, including boilers, furnaces,U

kilns, heaters, ovens etc.ﬁ

(o) Steam systems, iHCIuding raps

o Electrical~systens;fWithidemandfandfpower factor:

o Heating, ventilating, and air conditionin

o "ﬁighting;:fgcn

*specified to be compatable with the power sources foundww
.in Egypt. - ‘ :

‘VEach instrume"t is provided with a calibration record card
and - a stick -on labhel, thSically attached to the instrument,
: to show calibration period data. ‘

" Bach instrument was rechecked, after receipt in Egypt,

using standard calibration techniques, to insure tkdt no-
damage had occurred in transit. ‘¢~‘,ﬁ;,uu



PORTABLE INSTRUMENTS USED BY THE ENERGY AUDIT TEAM

* BRIEF DESCRIPTION -

238,

zzr MANUFACTURERS NAME ~ SERTAL NO. ' QUANTITY PART NO.
INSTRUMENT TYPE T I
: Thermo Electric , 11098451-11? "l‘f;,  351153> Digital temperature
Tenperature Indicztor - W a0 000000 "device,w/eccessories
2 Transcat -'~7Qﬁ6ﬁé“"”” ”_PT1/220 Temperature
Thermometer 0/220F % 7 v “ - Indicator
3 M _' :1‘; N°hé,<‘ "
" 40/160F ik
4 " Glass Tubeki-N§n§ L . Mercury Thermometer
$.  MC Products 01270 . Hand held digital
Inirared Temperature =~ = . temperature
- measuring device
5 - rach .10-8001. . 10 Kit of materials to
Bo:. “est Kit Ciae e Sy ..'test boiler efficiency -
7 Bacharach lehe# iié?béﬁ Accessory to Boiler
" Sazple Test Cocler R T Test Kit
g MC Products 10500 1 ' ' Digital Combustion
Cozbustion Analyzer .. Gas Analyzer
' . Cpge e O
3 Davis Instrunment £38762 .. Propeller Driven
Anenometer “Alr Flow Indicater
12 Dwveer Instrument " Red 0il manometer
Alr Velocity Meter ~. . and accessories
1 Tavlor Instrument kDevice to measure
Sling Psychremeter relative humidity
12 Scnic Instrument Ultrasonic Device
Stethescope " to locate/measure
sound levels with
accessories
12 Cole-Palxmer ‘Measuring device to
8 Stopwatch measure seconds
14 yEw < 03012M Optical device with
‘ Tachometey R digital readout to

measure rotational
speed



55 MANUFACTURERS NAME SERIAL NO.
INSTRUMENT TYPE
e Generel EZlectric 154 -
Lightmeter ‘
15 Esi¢ Inc. 45172
Power Factor Meter
17 Epvic Inc. 45172A
K¢ Meter
e Transcat ’!49903f
Ammeter ST
10 Fluke 3500087
Multitest Meter
20 Transcat 36535AE
Recording Ammeter 36536AE
36532AE
36534AE

239,
BRIEF DESCRIPTION

QUANTITY PART NO.
1 214 - ''Device to measure
. -~ 1ight output
1 . cos '0s1 Meter to indicate
power factor
EE KW 480Z = Meter to indicate
. power in kilowatts
ﬁ{"  7§05;£50 ‘Meter to indicate
' line current in
amperes
1 /80218 Meter for various
U electrical measurements
4 ~98168 Recording meter to

indicate current
consumption in

- amperes with

accessories
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'ELECTRICAL FIELD MEASUREMENTS



- FOSTER WHEELER ENERGY CORPORATION
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110 SOUTH ORANGE AVE., LIVINGSTON. N..
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FOSTER WHEELER ENERGY CORPORATION
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110 SOUTH ORANGE AVE..LIVINGSTON, N.J.

suBJecT... Plant_Measurements..3=3:1985.. ... SHEET NO....2 DF..2

BY DATE
© CHKD. BYurumrrempn DATE...380.V...Suitchgear Steel Plant.sos No —
= Qperating
UNIT [o.c.{o.cf o.c |o.xu| 0.5w! o xu o.7.] ow. fow. [0V |
NO. L1 L2 | L3 | 11| 12| L3 |{ku | Li-12 fn2-13 | p1-p3 | TOURRKS
4.48 [9.8 4.9 | 3.7]s.6 |2.3 [8.9 |16.8 | 419 423 | 422 - | Feed Stock.s:
4.4 B | 143 | 14 | 22 [14.7] 22 |s8,7 | 425 418 .| 422 _..| scaie pPump . ...
4.4.C_[29.7 l4.4 | s8.5/4.4 | 5.8 6.8 | 17 | 421 422, .| 422__[R_&_F.F, .Stores
4:.5.a | ] ) e | e 2 | Spare..
4.5 B . ) el meee Voisi | -] Spave ... -
4.5 ¢ - = o o e BuxaWLs, .
v ‘ . : Lighting
4.6 348 | 369 | 366 ‘.3:,4 : .49.' 35_|109 422, f'}4‘..2‘.4 -| 422.. _| comp.Station__
5.1 S I (BTSN B AU RS
5:3. S IR AR (S ERIN DR I mimme] Canal Water. ..
5.44 (150 153 |150 | 24 | 25 | 24 .73 |42z | 420|421 |5 seacion .
5.4.B N o o —m ;_--._ :S;_Bare e
5. ¢ |70.2]77.944.9 {8.5 [10.5 5.4~ |24.4-| 421 | 422--] 420--=] Rol1 in front -
. RIS L R o wieeee.| of Furnace. .-
5.5 - N R - —-| -ee—.] Spare .- —m-
5.6.  WUsed Fr Large Motpr Stakt. . R e -- SO [
',Fu].l Load Current
sz,‘)l»(ilov.«)att o
~ Powér~Factor "
- Single wire identifica-’
. -tion . on a multi line
. circuit
TR
- Kil: Yolt Amperes
 real zive - - :
-y;_Op‘e ating Current
- Opr cating Voltage
- opi i:é.ting KW.
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ELECTRICAL ONE LINE
DIAGRAMS ‘
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‘ COMBUSTION ' MEASUREMENTS
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NATIONAL METAL INDUSTRIES COMPANY |
COMBUSTION ANALYSIS AND EVALUATION

MEASUREMENTS
o - . ... CURRENT
EQUIPMENT ITEM STACK 0, PERCENT CO,PERCENT . -CO ~ EFFICIENCY NOTES
TESTED TEMP . OF IN STACK IN STACK ' PRESENT PERCERT
Open Hearth 570 o No = (D
Furnace No.1 775 No . 62.5 + (2)
812. “No ' 60.0. - (2)
688 - : o (2)

’f‘i":‘NQﬁ

Open Hearth

Furnace No.2 710 } ;~ﬁ"N?E (2)
745 N (2)

Automatic S

Reheat Furnace 572 - (3)

0ld Reheat 744 :ii'*“i

Burnace ST

Steam Boiler 800 {3)

1N

Notes: 1) Measurements taken at stack
o .fZ)'.Measurements taken at I.D. ?aq'

‘ '3)  Efficiency calculated.
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' TEMPERATURE MEASUREMENTS-
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' TEMPERATURE MEASUREMENTS

National Metal Industries Company

- Description

A. Cooling Water

Open Hearth'Furnace
#l

Return Cooling
Water

. Open Hearth Furnace
#2 :
Return Cooling
Water

Semiautomatic Roll-
ing Mill #2
Reheating Furnace

Automatic Mill
Reheating Furnace

B. Compressed Air

Open Hearth
Furnaces

. Surface/ Tempera- .
Location ture °C Remarks
Return from 9 points
support cooling |Avg. 46 .

‘ (37-38 at
ends)
48-54 mid
burner cooling 61
Return from
support cooling
(right) 5 points -
Avg. 43
(left) - (6 points
Avg, 43
©¢53 mid ,}
: '35-38 ends
- Burner cooling N - *Apparent
(right) © 66 -~ obstruction
(left) - 96% . in pipe
Return from co Unsteady
support cooling -~ Operation
Return from {15'pdints 'Appérént
cooling Avg. 23  water .
discharge end : | ~excess
including door _ EEET
Return cooling 6 points
mid furnace Avg, 40 -
supports ?,5;f~g:vn
Return cooling '«ﬁ5¥§6£ﬁ£§‘l
charging end ,_;5yg$;33ﬁj 
#1 Furnace ,'148€i49ﬂ ”qu£é£i§ipe
after exchanger . S oA walls
[ temperature

#2 Furnace

. 130-140 |
after exchanger .o
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Description:
Mazout
Open Hearth

Furnace #2

Automatic Mill
Day Tank

Steam

To Open Hearth
Furnaces i

#l

Scrlautomatlc Mlll

To Automatic MilI

' To Dock..

Reheating Furnace i;>

In trench B

Furnace Outside Walls

Open Hearth

- Furnace #1

Checker

Open Hearth

Furnace #2

Checker

Semiautomatic Miil '

Reheating Furnace

#2

Brickwork

Door

| Flanxe

:(burner)

surface/
Location,.

After exchanger

-

‘At suction to

pump before
heater

In trench’;T

‘At mazout tank
‘¢heater outlet

Intrench -

Wall

Brlckwork

Wall

Outside wall
(loading’ end)
(middle)

Tempera-

257,

ture °C

105

110

f,ﬁzso 260
o115

‘néharksﬂ:»

fOuter
ipipe wall
temperature

uOuter ,
pipe’ wall

temperature

Outer

‘pipe wall
‘temperature

Outer

‘pipe wall
temperature

Aouter

pipe wall

temperature

Outer
pipe wall
temperature



Description

Automatic Mill Re-
heating Furnace

F. Oxygen Plant Ex~
pansicn Chember

NOTE:

made with contact instruments.

Surface/.

Location

- Outside wall

(at discharge
end)

(center)

(at brick

covered
opening)

(at metal
covered
opening)

(at cast iron
door)

(at back end)
(at non-

insulated
part)

258,

Tempera-

ture °C Remarks

380-440

250-200

566

538

178
100

-100

All measurements for paragraphs A throughD and F were
Measurements

listed under E were made with an optical pyrometer,
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INSULATION MEASUREMENTS
National Metal Industries Company

~  Estimated
Description Fluid Pipe @, In. Length, Ft,

Boiler House Steamk. o e
Headers Steam 40
S 35

IR

Reheating Furnace
#1 ~

Reheating Furnace S
#2 Steam

Steam

Open Hearth - Compressed o fﬁii
Furnace #1 Air 3 200-

Open Hearth Compressed S R
Furnace #2 Air : 3. 200:
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. MISCELLANEOUS MEASUREMENTS.
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MISCELLANEQUS MEASUREMENTS
~ National Metal Industries Company

All measurements listed below were taken with existingk
plant instruments.

Value
Description . Location Read Remarks

A. Pressure Measurements old Cooling 2.7
in kg/cm? (except Water Pumping ‘
where noted) Station

New Cooling 5 Gage is
gitii Pumping o sugposegiy
ation not working,
real value,
2.7

Boiler (Steam) = 6=7
Mazout 3
(to burner)

Mazout to 6.
Automatic o
Mill Furnace

013 Compressor l7,{ ‘ '1A£:ai£:
Staticn Sooih o tank)

New Compressor
Station

Automatic Mill 6.2
Compressor Vo
Station

Oxygen Plant 3507'
Compressor : o
Outlet

Air to Chimney '2005;i:{ﬁﬁfﬁéy 
at Automatic L T
Mill Furnace

Exhaust

B. Flow Measurements . Mazout to -1;750ftngotal‘of

in kg/hr Automatic -~ .3 meters)
N Mill Furnace I

Mazout to 1,400 ‘(Total of
Automatic Mill ~ - 3 meters)
Furnace when ST
each of the

two pumps is
shut down
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1. FORM A COMMITTEE TO PLAN AND' IMPLEMENT
ECO'S PAGES 269 TO 326
SEE ECO #NM-A-15

APPENDIX . "E"

-

'SUPPLEMENTARY ECO. DATA

"PUBLICITY TO MAKE EMPLOYEES AWARE‘OF

IMPORTANCE OF ENERGY CONSERVATION
PAGES 327 TO 331
SEE ECO #NM-A-16 -
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2. ENERGY CONSERVATION PROGRAM IMPLEMENTATION

2,0 INTRODUCTION

This section of the kit describes the initiation and
impl:-mentation of an energy conservation program.
Section 2.1 is an outline of the elements of a pro-
gram. It may be used as a giide to design your
own program, tailored to your company’s require-
ments and capabilities.

For those interested in more detail, the remainder
_of Section 2, starting with 2.2, illustrates the im-
portant steps in the program by - series of memo-
randa based on the internal correspondence gener-
ated in several actual ensrgy c:nservation pro-
grams. Many of these communications could be
accomplished verbally at siaff meetngs and com-
mittes meztings and then be documented in minutes.
All of your needs may not be anticipated and some
of the actions illustrated may not be necessary or

appropriate for your management structure but you

‘will find illustrated in this section most of the neces-

sary communications. Suggested methods and forms
for recording and reporting plant survey data and
for tracking the progress of the program are in-
cluded.

- The memoranda are based on a hypothetical com-
pany, thee ECONERGY Company, which has two
production departments, a utilitics department,” a
maintenance department, and an administrative serv-
ices department responsible for the purchasing, ac-
counting, shipping, and receiving functions,

The formal organization chart for the ECON-
ERGY Company is shown below for reference. The
names shown beneath the department blocks are
the names of members of the Energy Conservation
Committee.

D. T. Parker
Plant Manaper

Dept, Head Dept. Head Dept. Head Dept, Head Dept. l!eud
Operations A" Operations "B” Administrative Services Utilities Maintenance
W. 0. Smith A. 8. Jones . R. B. Rabinson - J, C, Baker, T. G. Marshell
Coordinator
2.1 PROGRAM OUTLINE
Reference Referenes
Sccu'pn Section

I. TOP MANAGEMENT COMMITMENT

A. Inform line supervisors of: 2.3.1
1. The economic reasons for the
need to conserve energy
2. Their responsibility for imple-
menting energy saving actions in
the areas of their accountability
_B. Establish a committee having the re-  2.3.1

spousibility for formulating and con-

ducting an cnergy conservation pro-

gram and consisting of:

1. Representatives from each de-
partment in the plant *

2. A coordinator appointed by and
- reporting to management

Note: In smaller orzanizations,
the manager and his staff
may conduct energy con-
servation  activities &s
part of their manage-

: ment duties.
C. Provide the committee with guide-
lines as to what is expected of them:
-~ 1, Plan and participate in energy

: saving surveys

2. Develop uniforn record keeping,
reporting, and energy accounting

23.1
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3, Research and develop ideas on
ways to save encrgy
4. Communicate these ideas and
suggestions
5. Suggest tough, but achievable,
goals for energy saving
6. Develop ideas and plans for en-
listing employee support and
participation
7. Plan and conduct a continuing
program of activities to stimulate
interest in energy conservation
efforts
D. Set goals in energy saving:
1. A preliminary goal at the start
-of the program
~ 9, Later, a revised goal based on
savings potential estimated {rom
results of surveys
E. Employ external assistance in sur-
veying the plant and making recom-
mendations, if necessary
F. Communicate periodically to em-
plovees regarding anagement's em-
- phasis on energy conservation action
and report on progress

f. SURVEY ENERGY USES AND LOSSES

A. Conduct first survey aimed at identi-

fying energy wastes that czn be cor-

rected by mainteaance or operations

actions, for example:

1. Leaks of steam and other utilities

2. Furnace burners out of adjust-
ment

3. Repair or addition of insulation
required

‘Reference
Section

6.2

281,

232

2.5.2,
2.6.1,
2.6.2,
2.6.3

4 Equipment running when not

necded

B. Survey to determine where addi-
tional instruments for measurement
of encrgy flow are necded and
whether there is economic justifica-
tion for the cost of their installation

. Develop an cnergv balance on each
process to define in detail:
1. Energy input as raw materials

and utilities

2. Energy consumed in waste dis-

posal

2.5.3

3. Energy credit for by-prod'uéts .

- 4. Nt encrgy charged to the main

. produst

| VS. Energy dissipated or wasted

- Note:

Energy equivalents wiil need
to be developed for all raw
materials, fuels, and uclides,
such as electric power, sieam,
ez, in order that all eaerzy
can be expressed on the com-
moa basis of Btu units.
Analsze afl precess energy balances
in depth:
1. Can waste heat be recovered to
geserate steam or to beat water
cr a rew marerial?

2. Czn a process step be eliminated

271,

Reference
Section

2.54

2.5.3

cr rmodified in some way to re-

duce energy use?

3. Can an altermate raw material
with lower caergy content be
used?

4. Is there a way to improve yicld?

5. Isthere justification for:

a. Replacing old equipment
with pew equipment requir-
ing less energy?

b Replacing an obsolete, in-
eFHcient process plant with
a wiole new and different
process using less energy?

Copduct weekend and night sut-

veys pedodicaily

Plan surveys on specific systems and

equipment, such as:

1. Steanr system

Coropressed air system

Natucal gos lines

2

3. Electric motors
4.
5.

A.

Heating and aix conditioning sys-
tzm

ACTIONS
Correet energy wastes identified in
the first survey by taking the neces-

- sary maintepance or operation ac-

B.

tions .

List all cnergy con 2rvation projects
evolving from ene .y balance anal-
yses, surveys, etc. Svaluate and sec-
lect projects for | aplementation:

2.1.5
252
253

IIL IMPLEMENT ENERGY CONSERVATION

2.6.3



1. Calculate annual energy savings
for each project '

2. Project future energy costs and
calculate annual dollar savings

3. Estuimate project capital or ex-
pense cost

4. Evaluate investment merit of
projects using measures, such as
retum on investnent, etc.

S. Assign priorities 10 projects
based on investment merit

6. Select conservation projects for
implementadon and request cap-
ital authorization

7. Implemeat authorized projects

. Review design of all capital projects,

such as new plants, expansioas,

buildings, etc., to assure that eficient

utilization of eaergy is incorpi 1ted

in the design.

Note: Include consideration of ea-

ergyv availability in new equip-
ment and plant decisions.

IV. DEVFLOP CONTINUING ENERGY

CONSERVATION EFFORTS

A. Measure results:

1. Chart energy use per uait of pro-
duction by deparunent
2. Chan energy use per unit of pro-
duction for the whole plant
Note: The procedure for calenlating
energy consumption per unit
of product is presented in

“How to Prodt by Conserv-"

ing Energy”

3. Monitor and apalyze charts of
Btu psr unit of product, takiag
into consideration effects of com-
plicating variables, such as out-
door ambieat air temperature,
level of production rate, product
mix, ctc.,

a. Compare Biu/product unit
with past performance asd
theoretical Btu/ product unit

b. Observe the imnact of en-
ergy saving actions and proj-
ect implementation on de-

Reference

Section

2579

2.5.7

creasing  the  Btu/unit of

product

¢. Investigate, identify, 1nd cor-
tect the cause for imcreases
that muy occor in Bm aait
of product, if feasible
B. Coutinpz encrgy conservation com-
1. Fio\d periodic mestings
2. ‘Each coomittee member is the
communication link: betwezn the
committee and the department
sopezvisors represeated
3. Pedodically update eaergy sav-
ing project lists
4. Plan and pamicipate in eaeryy
s3ving surveys
S. Communicate eaergy conserva-
tion techminues
6. Plm and condoct a continuing
progam of actvides and com-
muanicztion to kesp up interest in
¢2e7gy conservacon
7. Dzvelop cooperation with com-
moniy ocganizations in  pro-
motng edergy conservation
C. Involve emplovees
1. S&vies on enerzy conservation

comnites

2. Eaecgy  conservation  training
courss

3. Hxdbook on eaergy conserva-
tion

4. Scegesdon awards plan

5. Recopmidon for ezergy saving
2chicvemeats

6. Technical talks on lighting, in-
sulation, steam traps, and other
sahisors

7. “swEcergy™ posters, desals,
ssickers

8. Pabiicity in plant pews, bulle-
Uns

9. Pcbiicity im public news media

10. Leuers on conservation to homes

Il. T=lks 1o Jocal organizations

D. Evaltate program

1. Review progress in energy saving

2. Evaluate original goals

3. Ceoasider prograr~ modifications

4., Revise goals, as pecessary

2-3

Reference
Section

2.75

2.1.5
2.7.4
2.64



2.2 FORMAT AND CONTENTS

Throughout this section, the lztters, reports, forms,
and mecting agendas arc in time sequence. Wheze ap-
propriate, there are comments ot explanations which
gelate to the following memoranda.

Energy costs and cost projections, quantities of
encrgy, and cquivalent energy factors for wtilitics
have been left as blanks, Tather than stated pemeri-
cally, in order to avoid any implication that the fig-
ures are typical. Such numbers will vary {rom indus-
try to industry, plant to piant, and region to region.
Each plant rwst make its own detcrmination ot
these figures.

Names of individuals and of the company are, of
course, fictitious,

Please pote the definitians of the following sym-
bols used in this section:

k = thousand or kilo
M = million or mega

2.3 PLANT MANAGER TAKES FIRST

ACTION .

The plant manager has decided that energy con-
s=rvation must become a specific part of the company
mes cgement program. He takes action by appoint-
ing an coergy conservation coordivator and request-
ing the head of cach dspartment to select someone
to work with the coordinator. His actions are eXx-
pressed in the following memoranda.
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ECONERGY COMPANY INTER-OFFICE CORRESPONDENCE

Date: Jamary7, 1974
T . Department Heads
F"""‘ D. T. ‘Parker, Plam;: Manager -

Subiest Formation of Energy Conservation Committee

The rising costs of cnergy and the allocations brought -about by
shortages have become a problem of increasing concern. The need for
energy conservation has been discussed in pravious staff meetings, but
frankly we are not getting the results we want.

Many companies achieved 5 to 10% savings in energy usage last year by
implenenting formal energy conservation programs. Qur plant uses
million Btu of energy yearly and our annual bill for purchased

Toel and electric power is about § at current energy prices. If
we could achieve, for example, a 10% cut in our anmual consumptian,
that would be a saving of § -- an appreciable amount of money.
Consider also that energy costs are rising at a rate of zbout L. 3
per year, . ’ .

¥e must initiate an aggressive energy conservation program at once. We
need to establish a comittee with the responsibility for forrulating
ard conducting the program. 1 am appointing J. C. Baker to the fulltime
.Tesponsibility as comnittee coordinator, reporting directly to me, and
1 a1 asking that by one week from today each of you assign scueone to
represent your department on the comuittee. That person should be
Ynowledgeable and influential. He will be the commmication link
between the committee and the key supervisors in your areas. Appoint-
ment to this committee will be considered a major assignment requiring
a significant amount of time, particularly during the early stages of
the enérgy conservation progran. , :

savEnersy
25



We expect the coomittee to research and come up with ideas, to establish
an energy conservaticn goal, to commmicate suggestions on ways of
achieving that goal, ta develop a cammon economic base to work from, and
to do some record keeping. The committee will nesd to compile lists of
energy conservation projects, their costs and benefits so that we can
plan our experaltures. at 711 be the line supervisors, hawever, who

must see to it that acticns are taken to accomplish energy conservation.

I suggest that a good way to kick off the program would be to conduct
surveys throughout our plant - tracing out the energy streams to identify
where our energy is used so that wasted energy can be reduzed or elimi-
nated. Fixing leaks of steam and other utilities, adjusting furr.ace
burners, repairing steaza: txaps, and repairing or adding insulation are
some of the maintenance and operating actions we can take immediately to
start realizing emergy savings. The Energy Conservation Program Guide
for Industry and Cammerce (EPIC) published by the U. S. Iepartment of
Comnerce will provide the guidance for developing our program.

I am thoroushly convinced thet the continuing success of our company
requires that we use QU Cnergy supplies as effectively as possible. The
success of cur pregren will depend upon the support and interest that we,
as manageseat, demanstyate. "

I think we should set a tough, achievable goal for ourselves. Let's set
an initial target of 10% savings in energy this year. This goal can be
revised alier we -orduct our surveys and estimate the actual potential
savings- '

saVEnergy
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?:ON ERGY COMPANY EMPLO YEE BULLETIN
e sy 15,9

Al Enployees

From:  D. 'I‘ ;l":é,rke'f;\ Plant Managel'

Subjeet: Initia;ién of Energy Conservation‘Progrém

Television, radio and newspapers are filled with reports on the energy
shortages. This problem has implications far beyond the inconvenience
we cxperience at our local gasoline service statjons. This energy
prob.em has a potentially serious impact an Americcn industry, including
the ECONERGY Company. ) :

Not only are the costs of purchasing electricity and fuels soaring but
the availability of our vital raw materials is declining as a result of
the energy shortages. To avoid production disruptions which may result
from these shortages, the ECONERGY Company is initiating a far-reaching
Energy Conservation Program (ECP) to identify and eliminate inefficient,
unnecessary, or wasteful uses of enmergy -hroughout the plant.

To accomplish this task I have appointed Mr. J. C. Baker, Utilities De-
partment, to head the Energy Conservation Comnittee. This Committee
will formulate a program which will enable us to reduce our energy con-
sumption without disruption to cur production flow. The support and
active participation of every employee is essential if we are to achieve
our goal of 10% savings in energy use 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.

savEnergy’
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2.4 FIRST MEETING OF ENERGY
CONSERVATION COMMITTEE

As soon as the committee coordinator learns of
his npew 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
be 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 acceptzd by the committee
and no additional topics were discussed. However,
if the committee agreed oa some channes to the
plan and/or talked about other matters, minutes of
the meeting would be written atd copies given
t0 committee members,
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ECONERGY COMPANY

Date:

To: .~

278,
INTER-OFFICE CCRRESPONDENCE

" January 18, 1974

" W.)D. Smith, Operations "A"
“A. B. Jones, Operations 'B"

-.T. G. Marshall, Maintenance

From:

Subject:

R. B. Robinson, Administrative Sgryiéés

J. C. taker :

Energy Conservation Coordinator

Committee Assignments

D. T. Parker's letter dated January 7, 1974 outlines the formaticn of

the Energy Conservation Committec, to which we have been appointed, and
indicaties some of the actions we are to undertake. As he suggests,
ez2ch of us should become thoroughly familiar with the program sugges-
tions and energy conservation opportunities described in EPIC.

We rust pet started on severai »f the tasks immediately, so I have
developed a plan for dividing these duties among us. The first priority
is to conduct a survev of present energy usage and to begin reducing or’
eliminating Waste. Because of their familiarity with these problems,
cur cperations representatives, W, 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  is the establishment of a if
common economic base from which to work. There will be energy saving:

projects that will involve dollar expenditures which require financiat

justification. We need a uniform method of calculating the value of I

savings for our various forms of energy - electric power, fuel, steam,

and compressed air. As Utilities representative, I will undertake t is
task. .

I would appreciate it if R. B. Robinson of Administrative Services .
could obtzin from Accounting data on the quantities of purchased fuel
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 deve)..

fuel and electric power cost projections for this year, three 'years ang *
five years into the:future.

We are going to need to commmicate ideas and suggestions on energy con.
servation techniques applicable to our plant. Since T. G. Marshall of
Maintenance has had broad experience throughout the plant, I am asking
that he assume responsibility for coordinating this function. To start
with, we have several literature references and the Energy Conservation
Opportunities (ECO's) in EPIC. As time goes along, we surely will have
gererated additional ideas deserving of broad commmications through our
comnittee.

If all of you are in agreement with this plan, I suggest that each of us
meet with the key supervisors in our areas this w:ek to inform them of

our program plans and to ask them to come up with energy saving projects,
Let us meet again ih my office one week from today, at the same tine, to

report our progress. If you are unable to attend that meeting or any
future meeting, please ask an altevnate to attend in your place.

~cc: D. T. Parker
Plant Manager

~savEnergy:
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2.5 SECOND MEETING OF ENERGY
CONSER.VATION COMMITIEE

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,
ia the sequence of th.: ageada, each member preseats
“his report, piving a copy of his Tetter and attach-
ments 1o ail 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 appsoved by the commiitee.

Yootz that in Section 2.5.4, and elsewhere in EPIC,
a rafio of 10,009 Ba/kWh is used for illustrative
purposes for the energy used by a utility to generate
electricity. According to the Federal Power Com-
mission, the national average for 1972 was approxi-
mately 12,000 Btu/kWh. This figure will vary from
region to region, however.

2-11
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2.5.1

ECONERGY COMPANY INTER-OFFICE CORRESPONDENCE

Dace: Ja‘ ma TY'ZS, .197 4 _
T - Energy Conservation Comittee
From: - J. C, Baker, Coordinator

subject: Agenda for Second Meeting of the Energy Conservation Comittee

1. Report of plans for energy sav:mg snrveys
. 2 ‘Energv equivalents for p] ant ut111t1es
3 Present and projected future costs of energy
4. Monthly energy use for 1973 and 1674
5. Proposed forms:
~a. Calculation of Btu per umt of productlon
b Tracking chart

m: D. T. Parker
" Plant Manager

‘savEnergy
o 2.12
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2.5.2
ECONERGY COMPANY . RN :
| S INTER-OFFICE CORRESPONDENCE
Dete:  January 25, V1'9'74"';:’"V; -
To:" J. C.',‘ﬁaker, Energy Conservation Coordinator
T. G. Marshall, Maintenance L e
R. B. Robinson, Administrative Services
from: Energy Saving Survey Team |
W. D. Smith, Operations "A"
A. B. Jones, Operations "B"
Suject: Plans fc First Energy Saving Suryéy

The first survey will be aimed at identifying energy wastes that can be
corrected by maintenance or operations actions. The attached survey
form indicates the types of wastes we will be looking for. In addi-
tion, we will refer to the Energy Conservation Checklist in EPIC. All
process aveas and buildings wiil be included in the survey. The main
part of the survey will be conducted during nomal daytime work hours,
but one or more night visits will be required to search for excess
nighttime 1lighting and HVAC (heating, ventilating, and air condition-
ing), as well as equipment runnin;; vhien not needed. Areas OT buildings
that are in a full or partial shutdown condition on veekends will

warrant weekend visits to look for energy use that it not necessary.

The survey team proposes to conduct the survey of each area in coopera-
tion with and accompanied by a foreman, supervisor, or engineer desig-
nated by the department head. Findings of the survey of each area will
be recorded on the attached form and copies will be made available to
the department head, the maintenance department, and the Energy Con-
servation Coimittee.

Work orders for correction of energy wastes will be prepared by deptrt-
.2nt supervisors, as is the case for any other maintenance work.

This week, the survey team will prepare a timetable for visits to the
various areas and commnicate the schedule to department heads.

By copy of this letter to Mr. Parker we are requesting management &n-
dorsement of our plans for this first energy survey.

"~ cc: D. T. Parker, Plant Menager

. savEnergy
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2.5.3

ECONERGY COMPANY | S
INTER-OFFICE CORRESPONDENCE

Dete:  January 25, ’:_(974" |

Te:  J. C. Baker,  Energy Conservation Coordinator
T. G. Marshall, Maintenance R
R. B. Robinson, Administrative Services:

‘Feem: Energy Saving Survey Tezm
" . D. Smith, Cperaticns MA"
A. B. Jones, Operaticns 'B"

etz Future Energy Savings Surveys

T our first enerzy saving survey, which is a2imed at correction of
rore cbvicus energy losses, there are other surveys which we feel

t2in will reveal zZditional W2YS to reduce energy consumtion but
wiich probably will require cepitzl invesizent.

>
Fr
h ]
m

T 2tz rnecded for energy conssrvation efforts is an energy

t ezch process end department. This study can be done by an
d the ceparizent cencerned, who is thorcughly fzmilizr with
t flcw shest or the building energy uses., The object is to
¢ ¢tzil the energy inpux, enexgy utilized, and energy dissi-
rate stez.  In scme areas this wall recuire improving measuring
capedility. The cest of this ad3iticnul zeasuring czpability must be

weiched egzinst the potentizl savings. An example is shown on the
follewing energy flow dizgrem for a steam generating unit. Having
ientified the indivicual Energy wasces, the engineer can then deter-
rine metheds for reducing or using these energy wastes. (The ECO
Checklist in EPIC can be helpful.) Thes engineer's next task is to
evaluaie the alternate netheds and recommend the best one. :

savEnergy
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2. Energy Surplus Survey

After the ensrgy bzlances have ‘been comleted, scme coordination by the
sunvey tem is indiczted, Tpe sSurvey tean can coatzct the engineers who
have bregared the ¢rergy balances to ceternine is there are ENErgy wastes
that cculd te reccvered cconcmically but have TO use within their pro-
Cess erez, let's sey that there jis Potential for Tecovering waste hes

< €¢s by using it to (2) rrehreat certusticn zir or

= gssure stezn, Surpose that air prehezt is ipracticzl
of fumazze constructicon and there 1s no use for iow Fressure

clese C
Steam vithin thae cezarizent, Tre Survey team can Cominmicste threuzh
the enermv ¢ TEETVetion comittes to otler departzents &nd rerhzps fing a

¥ co
Use for the lay Pressure stezn,

3. Suarve: of Pressure nECUCing Stztions

Letermine lecation of 211 Stean and high préssure g2s, press‘dre-r«lucmg
alves, usstremm zpd devnstrezn pressures, znd flow Tates, Evaluate
feasibility of letting pressure down by flowing through an expander

¢riving scaa equipment, Such as a pmp or compressor,

4. Sarvev of Cempressed Air Pressure Requireqnents

Survey a1l users of plant air to find minimm pressure levels required,
Lowering Caupressor discharge pressure saves energv, If all_but one or
D0 users can be satisfied with 2 lower pressure, an evaluation of the
feasibility of installing a séparate ccapressor or a booster to supply
these higher pressure users should be made.

savEnergy
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5. Steam System Survey

a. Traos

Peview all steam trap installations. Are there too many traps on a
1lize? Or too few? Of an efficient type? Or inefficieat? Are traps
sized properly? Installed properly? Are they functioning as they
hould? Should treps receive spec1al maintenance attention?

b. Increzse Condenszte Return to Boilers

Loss of condensate is 2 waste of heat and of valuable high purity
vater. Identify 211 sources of condensate and evaluate economic feasi-
bility of installing pump and insulated piping to return condensate to
toiler feedwater tank. If condensate is contaninated, evaluate possible
clezn-up.

c. Use of Lower Pressure Steam

Search for situations where use of high pressure stez am can be switched
cvey fezsibly to lower pressure steam. It is advent geaus to use the
lcwer pressure steam where the higher pressure is not needed. Tais is

parTiceierly tree vhen the lewer pressure stezm is being supplied from
exzrzTicn or back-pressure turbines or a low pressure boiler separate
frzo e high pressure toiler. Of ccurse, lewering pressure by a
pressure rziucing valve of;e*s no savings in energy.
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ion and furnace wails with infrzred scanners to detect
osses. Repair insulation and walls vhere nesded.

ct "*)
i—‘l—'

§. Corhustion Survey

L‘e eraine combustion efficiency in all furnaces. Evaluate econcmic fea-

ibility of replacing buriers with more efficient type cid installing
o.\'_v_,c-l a1d compustibles zna lyzers on flue gas aleng with improved com-
tusticn control system to maintain optinum excess air.

cc: D. T. Parker

Plant Manager
savEnergy
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254
ECONERGY COMPANY o ‘
. (NTER-O/;'FICE CORRESPONDE/}JCE .

Oate:  January 25, 1974
1. D, Smith, Operations 'an

A. B. Jones, Operations g

T. G. Marshall, Maintenance
. R. B, Robinson,'Admjnistrative Services
rom;

J. C, Baker, Energy Conservation Cocrdinator
Subject: Energy Equivalents apg Costs for'Plant Utilities

e need a unjisorm nethod for Calculating the valve of cur €aerzy savings

for our Verieus utilities and 1 reccmerd we izstitute an écceunting
Systen based on By usage, For cur Furchased eleciric PoOwer, dollar

ecceunting jg Simply a rateer Of using the S/Enh Tete(s) we ray the
utility CCwpeny.  The matter is more i:wolved, b:r.»'e‘.'e:', for cur Bry

eccounting of elecrric FOWer. Cae J5m is Czratls of Producing 3412 zey
o hezt. fy- cig to pewer Elant inefficienc;.', Erproxinately 10,€00 Eru
oI fuel zre turned by the utility caarany to generzte che K., There-
fore, the v H8TZY equivalent" for electric power is:

10,000 Btu/ih
Following this exaole then, zp "enerry ECUivEY et pzy pe cefined gg
ng ; 5y eg ) :

the rimber of Ete of fys) that zre consumed in rerating a yait
ttility, such & & ki ef electrici‘q' or 1000 15 of steam. Dsfip
this way, the "energy equivalent” is the factor ve can v & &Cress the
tozrd to FUt all projects on @ common base in gur €3eTgy conservation
Progranm. 3

o

Next let us consider the fuels that we purchase, The cnergy equivalent
is the heat of combustion, The unit cost cames from accounting,

Fuel Cost Energy Ecuivalent CostABty
Natural Gas ¢ /1000 cu ft Btufcu fr /ABtu
Fuel 0i1 $ /ga Bty/gal S /MBtu
Coal $ /ton | Ba/1b $ _/ABtu

. SavEnergy '
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The costs of our generated steam, compressed air, water and treated
toiler make-up water published by cur accounting department include

depreciation, maintenance and operating costs, etc., and therefore cannot

be used in figuring dollar value of energy saving., When we save these

utilities we save only the fuel 'or electric power that was used to gener-

aie, ccapress or pump the utilities. In cur boilers generating 400 psig
and 159 psig stezm, the energy equivalents of stezm are the fuel Btu used
in generating steam based on the boiler efficiencies. The steam costs to

be usel in cnergy saving accounting are, therefore, the costs of the
. €nergy equivalents.

Stezm Cost Energy Equivalent
400 psig S /1000 1b Btu/1000 1b
150 psig $ /1000 1b . Btu/1000 1b
With regard to compressed air, water and treated toiler make-up water,
the cests are for electric power used for ccmpressing or pumping. The
energy eguivalents tzke into account 10,000 Btu/sh.

Utility Cost Energy Ecuivelent
Cempressed Air $ /1000 cu £z UBtu/1000 cu fr
weter $ /1030 1o "Btu/1000 1b
Eoiler Make-Up

wWater $ /1039 1b Etu/1000 1b

zn we save condensate and Teturn it to the toilers, we raduce the

n

LD wezer reguirerent and sazve the Etu difference betwesn the

T of the ccadenszte at F znd of frash water =t its tem-
our energy ecuivalent for condencate is Btu/1C00 1b
S /10600 1b.

cc: Do T. Parker
Flent Mapzger
- savEnergy
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'2.5.5

ECONERGY COMPANY o
| b INTER-DFFICE CORRESPONDENCE

Oate: . January 25, 1974

= .
¢ V,
[ X o BEEE

To: "?J-

. Baker, Energy Conservation Ooordlnator
- Smith,  Operations "A" '
‘A. B, Jcnes, Operations "'B"

B
T. G. Marshall, Maintenance o
From  p. B. Robinson, Asministrative Services

susiec:: Fuel end Power Cest ijecticns. ‘

e : Est::r.:te:i Cost
Ccst Prﬂsent 3 Yezrs > Yezrs
Fle:‘cnc 'Péwér : S /]a'.'h S____/knh $ Kih
Nazural Gss. $ /1000 cu f $ /1000 QT §__ 1000 cu f"
Fuel Oi1 S /g1 8 /gal S‘ . lgal
Col ‘s_____/ton 3 $ /to1 S /ton

Purc:hasma has agreed to- ad\ ise our comiittee wheneve er these costs are
revised,

cct D. T. Parker, Plant Manager

" savEnergy
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ECONERGY COMPANY : , L
“ INTER-OFFICE CORRESPONDENCE

Cate: Januaryzs, 1974

Te: J: C. Baker, Energy Conservation Coord:mator

W. D. Smith, Cperations "A"

. Marshall, Maintenance
Frome

c
D
A. B. Jones, Operations "B"
G
B

Robinson, Acainistrative Serv:Lces

Susiecs: Monthly Use of Fuels and Power - 19733.nd1974 :

The attached forn ves developed and sucmuted to Acco.mt:mg. “They

hope to have the informaticn compiled w:.t.‘un 2 fe«' days.

cc: D, T. Parker, Flant Menager

sa\'Energy :":
gl
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2.5.7

ECONERGY COMPANY

Gate:

Teo:

Frem:

292,

INTER-OFFICE CORRESPONDENCE

Janusry 25, 1974

. Smith Operations "A"

. Jones, Operations “B"

. Marshall, Maintenance

. Robinson, Administrative Services

. Baker, Energy Conservation Coordinator

“pHpE
O wowy

:Department Energy Unit Ratio and Tracking Chart

Attechment A is a cepy of the do-it-yourself kit "How to Profit by
Censerving Energy" by the Sub-Council ‘on Technology of the National

Incustrial Energy Ccnservation Council. The form in the kit details
a suggested procedure for calculating the energy content (Btu) of
2 preduct.

erations, we hzve no by-products, and cur energy

gl is negligible. Therelcre, cur prime ccacemn is
Tzw material erergy and conversion energy. Conversion energy is the
exergy eguivalent of utilities used in rerufzcturing the product. Rew
raterizl energy content czn be saaewhzt rore involved. Tiie raw materizl
suppliers nzy be eble to provide this number, or an approximation is
eveileble for most mzterials from the U. S. Department of Ccamerce. If
Lnzvailadble from these sources, it can be estinated as the hezt of com-
tustion of the materizl. This estimate is always low. Any energy spent
cn the raw material in getting it to the point of use should be con-
sidered - for example, mining, crushing ard sizing, and transportation.
Eezr in mind that less energy intensive raw materials should escalate
less in price as energy costs increase. Having determined the energy
centent of raw materials, and given 2 choice, a better raw material
selection should be possible.

Attachment B is a three page form for tabulating monthly department use
of raw materials and utilities, for calculating Btu content of these
quantities, and for detemnining the total Btu and the energy/production
unit ratio in Btu per unit of production. As this information is
ceveloped we will probably find that there is a need to install addi-
tional metering and to rehabilitate some existing meters, if economi-
cally justified. '

savEnergy
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Attachment C is 4 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. : R

cc: D. T. Parker; Plant Manager

224
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ATTACHMENT A

HOW TO PROFIT
BY CONSERVING
ENERGY

A Do-lt-Yourself Kit

L

SUB-COUNCIL ON TECHNOLOGY OF THE
 NATIONAL INDUSTRIAL ENERGY
CONSERVATION COUNCIL

OBJECTIVE . :Encourage industrial firms to set ‘measurable goals ‘for re-
S ducmg energy consumpuon per umt of producl produced i

GOAL. v '_X-percent reducuon in’ energy content expressed m BTU'S
‘ 'pcr umt of product. : o

PROCEDURE . Use the energy calculator on page two to determine the
o “current energy content in BTU'S per unit for any kind of
manufactured or processed product.

With this yardstick, measure progress to determine if rnergy .
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.

225
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GUIDELINES OF THE NATIONAL INDUSTRIAL ENERGY CONSERYATION COUNCIL
SUGGESTED PROCEDURE FoRr CALCULATING ENERGY CONTENT (BTU'S) OF A PRODUCT

“"DO IT YOURSELF KIT" For Calculating The Energy Content of A Product

FOR THE PERIOD BEGINNING_SInuary 1, 1974 . PER10D enomc __February 1, 1974 ‘
CoMBaANTY . RUIPONITR T “anmaTTR X
The Dow Chemical Co, , I. G. Snyder_ Jr, |-
=1~o:>uﬂ— : Inaooucv COTNET ]
RAW MATERIAL ENERGY (LIST MAJOR Raw MATERIALS) T4 NTE PASeUTTS
RO MATERIAL otaL v I XQures unit | = ToTar 8Tu's '
A
B MNITS OF PRODUCTION
: L8, CaL, PIECE, ETCY
Cs
D+
£+

ToTvAL BTU,'Sq '

CONYERSION ENERCY (LIST ALL MAJOR UTILITIES) .
UTILITY He b ps.unt 121070TaL BTU'S

At
8.
Cs .
D:
Es

TOTAL BTY'S q l

WASTE DISPOSAL ENERGY
WASTE 1D 1014 bisPosAL BTUS /__TOTal wasies umits,
A
8:
0:
£ J
TOTAL BTY *3 1@ —l
lcaoss ENERCY CONTENT OF PRODUCT Isuw oF ITEMS 8, 13 AKD 16} BTU'S i{ : -]
BY-PRODUCT ENERGY CREDIT (LisT oy, MAJCR BY.PRODUCTS)
19 BY.PROOUCT e umrs X T vw w22 0TAL BTUS
A
8:
O s
]

23
TOTAL BTU °§

’NET ENERGY CONTENT OF PROOUCT (iTEwm 18 LESS ITEM 210 2& BTUS ,
IENERGY CONTENT PER UNIT OF PRODI'CTION {ITEM 24 DIVIDED BY ITEM 3} Zé . eTU'S UniT l

GOAL (TARGETED EHNERGY CONTéNT FOR THIS PERIOD) STU'S UNIT. L oL o ——JG_Q

[ “_, HADE
IF (TEM 26 1S EQUAL TO ITEM 25, GOAL wAS mADE (CHECK ITEM 27) el o . -----2—7 — coaL
IFITEM 26 15 NOT EQUAL TO ITEN 25, COMPUTE DEVIATION FROM GOAL; 75

ITEM 26 LESS ITEM 25 _ _ _ et

ITEM 28 DIVIDED BY ITEM 2 e e e e —— - -—-'-‘4—8 ]
AULTIPLY ITEM 29 BY 100 _ __..__............_-_---—'--——--—_--—‘--"“5U ~T7 BEAT
FITEM 26 15 GREATER THAN ITEM 25, COPY ITEM 30 HERE _ _ ————— - _:_j'i-—r_ T7) ::os:éq
FITEM 26 1S LESS THan ITEM 25, COPY ITEM 30 HERE e e e e e o ...-‘.51 CoaL
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GUIDE FOR FILLING OUT FORM ON OPPOSITE PAGE

1
2
3
4
5
6

0N

10
1}

12
14

15

17

19

20
2

22

Finished product ready for shipment.
Product 1.D. No, is the numer:cal ldentlf‘catlon of the product.
Units of the product (item 1) made during this time’ penod

The material that goes into producing and packagmg the product (includes fuels used as raw
material). . o ,

Units of the raw material (item 4), that were used during this time perlod.

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 estlmated

_as the heat of combustion of the material. This estimate is always low.

(Item 5) multiplied by {(item 6).
Utilities include primarily electricity, fuel oil and natural gas.
Units of utility (item 9) used during this time period.

For fuel, this is the heat of combustion of the fuel. This number is avallable from suppller .For
other utilities, this is the energy necessary to generate one unit of the utility (eg. 1 KWH) Use
10,000 BTU'S per KWH unless your supplier has a better number. o

(Item 10) muitiplied by (item 11).

Waste is that materlal which has no economic value and Whlch fequnres additional BTU'S to
dispose of : . L

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 plan;.,

Units of waste produced during thn time period. Units of waste is not needed for the calculatlon,
but may be recorded for later reference. . ,

By-products are those saleable materials which are made lncudental to the productlon 4of the
desired product or products. . TS T RS ,

Units of by-product (item iS) made during lhls time perlod

The usable energy in the by-product. As an approximation, use the ratio of the value of the
by-product to the value of the product multlplued by the gross energy content of the product_
{item 18). ‘ LR . b

(Item 20) multlplied by {item 21).

2-27
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CUIDELINES OF THe NATIONAL INDUSTRIAL ENERCY COMSERVATION Counci,
SUCCESTED PROCEDURE FOR CALCULATING ENERCY CONTENT (8TU'S) OF 4 PRODUCYT

"DO IT YOURSELF KIT" For Calculating The Energy Content of A Product

FOR THE PERIOD BEGINminG__ JAnusry 1 1974 PERIOD enping __Februery 1 1974 )
Ll EY 2 LYY L3 ¢ “INITTY
The Dow Chemical Co, ] 1. G. Snyder, Jr,
k-1 TEITT Y el WO,
Ethylene h £32-23.1
RAN MATERIAL ENERGY ILIST WAJOR Raw waTERIALE Qe VSTERSeUETS
q Raw ualfRIAL Qo Wl xGvn e )z Yrovalsvwoy ) | 42.000.000
a1 Ethan 52,291 109 208/ NSEYa1p?
b Countic Socs 252:108] [h2.50um 32w 100 MRS T
+ Hydrosenation Cot, 048 5 10 oo _ ] £210%
1Dtigan_ 122103 |S0000m 1x10? Pounds

074l lTU'lq 1170.1 4 107 '

CONVERSION ENERCY (L1ST ALL MAJOR UTILITIES)

19 utintY 1T = x{Tovd ooe -‘m'ou; 31wy ]
[A:Stesm_150 prg 13141 W0I17/78, 19531 10°
{8 Clsarnieiry, kwH 011 ¢ 104 1 RWH PANSI )
Ic Maturas Gas, 113 163 s tpY ‘ 1030:4r 2 2N 54100
0:Cooling Warer gal. L1258 ¢ 1pe 10wt 17500
l:;muu Vater, gal, 13748109 | LT Seymdu

TOTaL .m-ﬂ:‘[ 4575 ¢ 190 '

WAITL DIsPOSAL ENERCY

wayre 1 5 eha twronr avos JOTat »a3TED UNITY
a: Oy, Caustic Water Ondotst Pum 18210° Water: §92 % 104 cay,
8. Muwane Arg 45 r10? ilm 1 []
: Muane Aod ro svutrpiiny
‘m B ~ Caure: 699,320 by,

L Tovag svy 'l’ﬁ! x 10° —l

{
'CROIS ENFRCY CONTENT OF PRODUCT isumM OF ITEMS 1. 13 AND 101 BTUS Wlms- LM l

BY.PRODUCT ENERGY CREDIT /LIST att uaJOR 8Y-LR0DUCTSY

19 8r.2000UZT 20 TS I e DT A

las_Revaue Goy L6048 e 1001 ! 20000 103 10° .

8- Pvioiyig Gay 17320008 U vpeag Dy N

k- Cy-C, Fraction {24364 108 313 1500 1pe

D! {

TovalL sTU Y |1U2.7||V'H1U'I'

r
‘MET ENERCY CONTENT OF PRODUCT MTEm 13 LESS ITEM 21 anonw' LA ) '
EMERCY CONTENT PER UNIT OF I'RODUCTION (ITEw 34 DIVIDED BY ITEm 3 2&3501! nu'sum?—[

tF 1TEm 28 43 EQuUaL 1O 1TEW 75, COAL wAS MADE 1ICHECK ITEm ﬁL--__-_.Z].__..D
IFITEM 24 13 NOT EQUAL YO ITEM 28, COMPUTE OEVIATION FROM coaL;

COAL ITARCETFD ENERCT CONTENT £OR Tris PERIODN BIUS wiT, L 35.000 ot
r Y

CoaL

- 297.

481
fTEM 28 LESS ITEM 25, _ _ T T e e et e ct .t —— J
Trresnowioen ey vguz_ o ___ il P . .- NI
Pt B U (¢ I - S
‘FITEM 26 15 CREATER THAN ITEM 25, CCPY ITEM 0 WERE . _ R & 1) £9 coa
-
fF OTEM 26 1S LESS THAN ITEM 25, COPY ITEx 3D HMERE e e ——— - .DJBCOAL
2
Al signiticant input matenais are listed even though they may not 1030 BTU'S/(3 of 9as wo: provided by the gn supolier,
acoear iy the finat proguct, The energy in the coohng 20.d the process water is the power
« The power in KWH'S/cauion weas
These ousnuities of marerials were used during January, 1974, The Recesary 10 purmo the water, T -
Qesicczat may be purchased only once every six months, but Multioised by 10,000 8TU'S/KWH 10 brrive at the BTU'S per gaion,
proooruional amount s aliocated to this month, 15 The Oy, caustic water was neululuc? a;d then treated m a
bio-oxidation plant, The 1orat disposal BTU'S include the energy 19
The energy content pf ethane 15 the heat of combushion which s
h,
avauabie from severar reference books, fun the bio-oxidation plant Plug Ine energy (n the nsuuahizing agent,
. muniate acid,
The energy contens of cagmc was estimated from literature wkug 21 Al of the €Nergy contents here were assumed 10 be cqual 1o the
The heat content of tne hydrogenanion catalyst and the desiccant heat of combustion unce these matenials may be readily bumed as
dre educateo guesses. The ouantities of these mateniafs used are so © fuel, Residue gas was attumed 10 be (he same 25 ligne fue ad,
Small that the error introduced by an incorrect guess 15 insignificane, PYIOlyus gas was assurmeda o ba the same as tolvene amd the C;—C4
The BTU'S per unit of sieam are available from steam tabkes, fn thes fraction was assumed 1o be butene,
Case credit was taken for the hot water returned to the steam plane, The basic information n this examole was taken from the Stanforyg.
10,000 BTU'S'KWH was used since this 15 £lose 10 the energy that Research institute report on ~E thylene” datea Augusn, 1962, page
3N average utihty uses 10 generate a KWH of electricity, 218,
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WHY MEASURE ENERGY

As energy is used more effectively, product costs can be reduced and profits improved. This can be
accomplished even in the face of sharply increasing energy costs. Since industrial energy consdmption
accounts for approximately 40% of total energy used in the United States, significant contributions
can be made to the nationa! 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 experience, :

To calculate the energy content of your products, use the attached form, and then set goals for
improvement. The filled in example is for ethylene; but the procedure applies equally well to any
manufscturing 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 pinpointed.

What To Expect — Once BTU content is determined, products can be ranked by BTU"S per unit,

298,

BTU'S per dollar of sales, and BTU'S per dojlar profit. Then, as energy availability becomes more

limited, it will be possible to quickly focus on the most profitable products,
Equipment associated with the large energy consuming steps will be identified. Once the

energy-hogging equipment is isolated, efforts can be focused on replacing old machinery and =~

equipment, using More energy-conscious designs, and improving maintenance programs.

Less energy-intensive raw materials should escalate less in price as eriergy costs increase. Having
determined the energy content of raw materials, and given a choice, a better raw materiai selection

should be possible.

Stressing the importance of BTU'S per-unit-of-production to plant operating people should .

provide the incentive for them 10 chase down where all of the input BTU'S actually end up. Often, the
first attempt will account for less than 50% of the input BTU'S. Simply the act of identifying the
other 50% will reveal many opportunities for improvement For example:

1. A reduction in scrap or an improvement in yield will cften be the most significant energy |

reduction that can be accomplished.

2. Leaking water, steam, inert gas or raw material may seem quite small as it escapes into the air, -

but over time this czn represent a sizeable quantity of energy.

3. Heat loss from equipment can sometimes be reduced with more insulation once the lcs%gsfdre_

identified.

4. Sometimes energy lost to the environment, either through cooling water or throughair, can be.

used advantageously to heat inlet raw materials or process equipment.

5. The energy content of waste may be recovered in part or in total by treating and recycling the .

waste back throuch 1nhe manufacturing process. In some instances, it may be possible to burn
the waste and usa the recovered heat in the process. '
6. Temperature control eauipment may be alternately heating and cooling. This problem is often
corrected by a simpie adjustment of the controls,
7. Recognizing that it takes 10,000 8TU'S to generate one KWH may suggest using less electricity
for heating since this same KWH is capable 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
companies that move quickly to meet the challenge will contribute substantially to the solution of a

national problem — and make money at it.

The first step is measurement,
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DEPARTMENT
MONTHLY DEPARTMENT ENERGY USE
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2.6 First Encrgy Saving Survey

The survey team's plan for th.e first survey was.

approved by the Encrgy Conservation Committee,
~ you recall. Now we have a sequence of four Jetters
regarding the survey. The manager endorscs the
survey plan. The team submits their timetable to
department heads. Findings of the survey are re-
ported. Finally, the team suggests the need for fore-
man training in cnergy conservation. Note the appli-
cation of:

e Survey

¢ Employce involvement

° Top management commitment

2-34
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2.6.1

ECONERGY CONMPANY , | .
INTER-OFFICE CORRESPONDENC.

Date: January 29, 1974
To: Department Heads

From: D. T, Parker, Plant Mahager

Subiec:: First Energy Saving Survey

You ecach have a copy of the January 25, 1974, letter from V. D. Smith
and A, B, Jones dctailing their plans for the survey aimed at energ-
wastes that can be ccrrected by mzintenance or operations actions.
These are the types of energy losses that can be stopped or reduced
right away, or fairly soon, and at little or no expense.

Smith and Jones will contact you in the near future regz 'ding a time-
table for the survey. Each of you should infoirm then of the names of
the perscn you designate to accorpany them and participate with thea
in tae survey of areas under your responsibility.

Everycnz's ccoperation in this program is important. I urge that you
put some real priority cn this survey and oa takin; correctiye actions
as soon as practical.

cc: W. D. Smith, Operations "A"
A, B. Jones, Operations 'B"

" savEnergy
©2-35
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262 |
ECONERGY COMPANY

Date:  February 1, 1974

™. Department Heads

from . V. D."Snith, Cperations "A"

A B, Jones, Operaticns "B

Subi:c::w FlTStEﬂer."V Sa\rijlg Stmrey :

* The timetable for this survey is given beloi.
dates are nat convenient, please contact us s

can be arranged,
' trea
- Furnaces
‘Shop
© Heat Treating
kShipping
“eceiving
Laboratory
Utilit*esf
4 Chémiééi%i

Mninistrative Buflding

savEnergy
2-36
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INTER-OFFICE CORRESPONDINCE
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2.6.3

ECONERGY COMPANY |
: INTEReOFF[CE’ CORRESPONDENCLE

ouies Februsry 28, 1974

To: ‘Department Heads

From: W, D, Smith, Operations "A"
A. B. Jones, Operations "B

Sutiezz: Results of First Energy Saving Survey

Attached are the findings of the survey. Some of the operating items
have alreacy been corrected by operaticns personnel. Department
supervisors have already written work orders for a number of the
nmaintenance repairs. Those operating or maintenance items that require
process shutcewn for correction have been added to the lists of jobs
to be der2 at the first shutdown opportunity by department supervisors.

It is important 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 questicns concerning the survey, please c.ntact us,
As a result of the survey and some energy ccnservation projects being

proposed, we have developed an estimate of potential savings and we
suggest that our goel be increased to 12% savings in energy this year.

~cc: Do T. Parker, Plant Manager
Energy Conservation Committee

savInergy
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2.6.4

EC JNERGY COMPANY o | |
 INTER-OFFICE CORRESPONDENCS

omeFebruary 28,.1974 -

To: J. C. Baker, Energy Conservation'Cooi'dixf;aﬁof

C
T. G. Mzrshall, Maintenance
R. B. Robinson, Adninistrative Services
from:  W. D. Smith, Opera ions A"
A. B. Tones, Operations 'B"

subiecs: lieed .for Supervisor Training Program

During cur first energy savings survey we had opportimities to discuss
energy conservaticn with the foremen accompanying us. We learned that’
these fore. n should be made more aware of the costs of utilities,

the potentizl of savings through conservaticn, and the methods for
saving energy.

Trerefore, we reccrmend that the Energy Ccnservation Committee design
a course on energy conservation to be included in the Supervisor
Training Progria. '

'savEnergy
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2.7° THIRD MEETING OF THE ENERGY
CONSERVATION COMMITTEE
This meeting is the last 10 be recorded in this
section. On the following pages are four mesmo-
randa dealing with the topics shown on the agenda,
The last memorandum Presents plans for special
activities each month for the rest of the year. At
this point an active, efi: stve program should ke
"vell into the process of implementation.

5
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ECONERG S COMPANY i e
| INTER-OFFICE CORRESP("\!DEI‘L’CE

pate:  March 8, 1974
Te:  Energy Conservation Comnittee
From: J.'C;QBaker;'Coordinator

sesieer: Atenda for Third Meeting of the Enéfgygcchééfvatibﬁ,C@@j}ﬁtéé:

1. ‘CaDltal pro; ect TG\'lEhS
2. "Exmrf'y sav mg pro_']e t llsts and""'"ro _.ect e\'alt.atmn urrnan
3. Ccrt:nm.gcatlon of hn\'S 1.0 save e'xergy

4, Continuing prog'ra:n

cc: D. T. Parker
Plent Menager

- savEnergy
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272

ECONERGY CONMPANY - - o
o - INTER-OFFICE CORRESPONDENCE

Dete: * March §, 1974

7.  Department Heads.

from: D, T. Parker, Plant Manager

Cubjoct:

Capi:al Project Reviews

As you know, in our suthorization procedure every capital project

aust be reviewed ard approved with regard to safety, fire protection,
poll iwtion abatement, and additional -:tility requirements. As of this
date, we are adding energy conservation to this checklist. '

Every capital job will be reviewed by the Coordinator of the

Energy Conservation Cemmittee. On large jobs the interested

contrittee member will also participate with the coordinator and project
tean. The purpose of these reviews is to assure that there is
efficient utilizaticn of energy in the design. If the project has to
do with production, the cd.sign Btu per unit of production will be
calculated and compared with the historical Etu unit ratio. More
efficient use of energy is expected. :

cc: Energy Conservation Cormittes

" 'savEnergy
232



2.7.3

ECONERG. COMPLNY

Date:

To:

From:

Suyiject:

312,

INTER-OFFICE CORRESPONDENC S

March 8, 1974

. Smit,  Operations "A"

. Jones, -Operations 'B"

. Marshall, Maintenance

. Robinson, Administrative Services

. Baker, Energy Conservation Coordinater -

0O Waotwo

Energy Saving Project Lists and Project Bvalﬁaticﬁ Smmar‘ '

Some of our energy conservation projects will require capital; others
czn be done cn expense. Therefore, we should have two s»varate lists
of projects. In order to have the lists in 2 wniform foimat, the
two at=ached forms for capital and expense projects are provided

for use by &all cepartments.

The rztio of energy savings/year per dollar investad is an
indicztor of how good a project is, compared to other projects. L
The higher the number, the better the project. In the forms, a colum .
for percent return on investment is also inciuded zs an aid in ER
assigning priorities on projects.

Also attached is en evaluation summary fom to be used for each project.

Please sutmit copies of these forms to the key supervisors in your area
and recuest that they enter their project information and return ‘
completed copies (lists and evaluations) before our next meeting one -
nonth from teday. .

Cur mznager, Mr. Parker, has requested that we continue working on the
lists, revising and updating them monthly, adding mew projects that -+
evolve and additional maintenance jobs that beccme necessary. S

2

éc:. D. T. Parker, Plant Manager

savEnergy
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ERCNGY CONSCRVATION

Dcpamn;:nl:
CAFITAL PROJECTS Date:
Project | Project ﬁésciijxﬁbn Eneiny Canitsi Cust Ratin Petcent ROL Frimity Status
Number i o S Saviuys $ Biu/Ycai Caving , ,
Bitu/Yvar

$ Canital




ENERCY COMSERVATION Departinant:

EXPENZE PROJECTS Date:
Project : Pwie't‘:t'ﬁnsc:’ipuon' Eueipy Exponze Cost Kallo " Potcont RO} Pilu‘rlty' ' Status
Bt/ Year L S Expency

Sy—¢

‘PLE



ENERGY CONSERVATION PROJECT
EVALUATION SUMMARY

or Expense

" Capital

Department - ©

Date

Projzct Ho.._____. Person Relspphsitlzl'ej b L i

Preject Title:

Dascription of Projzct:

Locastion:

Finzncizl Evzluaticn

Estimatad o
Energy scving (electric po..rar k""."h/"{‘r, steamlb/yr

Utitity or Raw Material -

Total encsuy saving

Totzl energy cost saving

ther £os1 szving due to:

* Additional ce:* due to:

Net cost saving

Cost of project .

315,
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EN:RGY CO:'SERVATION PROJECT
EVALUAYION SUMMARY

Colculated

Return on investment R > R N T

Pay back period

Other

Biu/unit of production:  Now

Benefits/Problems

Product quality

Product yield

Producticn rate

Safety

Pollution

Fsintenzrce-manpower/m. serial:.

Utilities

Vorking conditions

Eraployes ettitude - -

Community . -
Other benaﬁts/prqb(éhis écnne‘ct‘zd vith implementation; - )

L Y
R B

Commants:

~ Project rating:

Fla=ned authorizztion tevduf_c'sft dates.

247



2.7.4

ECCONENRY COMPAN/

To:

From:

Subjszt:

vi'—l'\" I suggest that this booklet could be a useful tool :Ln a

317.

INTER-C FFICE CORRESPONDENCE -

. March £, 1974

Energy Conservation Lommittee
T. G. Mershall, Maintenance

Comumication of Ways to Save Energy

T have assexbled a group of ECO's fr-om'EPIC," which are

particularly applicable in our operation, along with a few.good
articles from the literature. ‘I propose that we publish this as

a booldet for plant wide use by supervisors., A copy of thg list

of ECO's chosen is attached hereto. ter each of you has loéked N
over the copy and indicated your approv:l, I \~111 pr*ce°d mth

publ:f‘:.tlon and distritution.

tn.:m.no course as suggested in the recent letter fro*n W D. Smith

and A. B. Jon»s.

éc: D: T. Varker
Plant Manager

‘savEnerry
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~ LIST OF &°3GESTED ENERGY CONSERVING OPFORTUNITIES

» ECO
Building a.id Grounds '
Reduce Warehouse Ventilatibn Alr e 321 |
Reduce Outsde Lighting ' =~ -~ . 33,1
Reduce Air Conditioning D.tr:mg \on-\\or]\:mg Hours 1 3.2.5
Electric Poum » .
Schedu™e to Minimize Electrical Demand Charge 331
Stean ‘ : |
Insulate Bare Steam Lines - 341 .
Retwrn Stean Cordensate to Boiler Plant 3 4 3 :
Stop Steam Leaks o ',,}{;3 4 5
fnspect énd Repair Steam Traps = 3 4 6A
Other Utilities |
Elinirate Lesks in Combustible Gss Lines ‘ 351
Lower Pressure of Cerpressed Air to Minimum Necessary Le\'el-; 3.5.2
Elinis ate Leaks in Compressed Adir Lines 3.5.3
Use “an for Perscnnel Cooling — Not Conpressed hr ' 3.5.5
Cembustion e |
Repizce Worn and Cbsolete Controls 382
Deily Monitoring of 3oiler Efficiency - 3.8.4
Fluz Gas Anzlysis &s a .‘-iamten..nce Tool 5'3;8.5
Scheduling ) .
Stancby at Reduced Temperature 3.9.1
Lt Down Idle Heating Egquipment 3.9.2
Process Specificaticns as a Source of Energ) S 3.9.3
3.9.4

Schedule Equipment for Maximm Utilization -

o 2-49 "



L 2.7.5

ECONERGY COMPANY

Date:

To:

From:

319

INTER-OFFICE CORRESPONDENCE

~March'8,71974

‘nergy Conservation Comnittee.

JeoL.-Baker, knergy Cormittce Coordinator.

. Continu’ng Program

At this point we have our program well underway, but I b°lle"e you

will agree that we nead a mmumg progran to r.zu.ntam our
romentun., Periodic energy saving surveys are cne imrortant activit
Cormunicatien and EQUCc.T.IC"l zlso need emphasis to dcvelop awareness.

I thought it would be well to list the elements in this area, some

of which we already have im the mill and others we may wish to incluce

" in plans for the future.

i. Monthly meetings of Ener;y Censervation Committes:. -
2. Monthly meetings of ea ch comittes member with Key
supervisors in the area he reprusents.
3. Booklet on ways to save energy.
4. Energy conservaticn ccurse to be included in Supe*vlsor
Training progre~. '
5. Pericdic bulletins or festures in the Plant News publicizing
‘ energy saving achie-enents and recognizing individuals
responsible.
6. Posters on energy saving tr e used in much the same way as
,; safety posters. o
7. ‘'sav Enerv)" decals for plzcing et light switches, type'.s-'riters,
- and on hard bats. '
8. Technical tz ks - emesgy saving aspects of steam traps,
- lighting, m.,tua.,-cn etc.
9. Letters to employees :2d their families glvz.. ng energy saving
' tips Zor the nome. , ‘
10. In public relatic s, ccpzny ads stressing energy conservaticn
on radio 'nd in D..,.v..yc_z....., tzlks on energy saving before civic
groups.

Attached ~o this letter is the curline of a proposed prc“ram of

~activit.:s for each month for the rest of the year.
~ecc: D. T. Parker, Plant Mamager

sevEnergy

~ L
STed
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Planned A:tivities in Energy Conservation for
Raczinder of 1974

The following activities will take place each month and w111 not be |
repeated in the plans for individual mon=hs:

(SN S N ]

Month
ADT11

May

June

Suly

August

n

(]
‘U

rL

Cetober

Meeting of Energy Conservation Committee
Meeting of each Committee Member with the key superv1sors 'in hls,area

Updating of erergy saving project lists
Comrunicate progress with Updatcd plot of Btu/unlt ofcproductlnn;
Department supervision will conduct hee}end delt L o

o0 =
.
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(10 N0 On

Distribute booklet of selected ECO's . :

Review status of corrective actions rﬂgardll' first enorgy

saving survey :

Puollch bulletin on energy saving tips for derlng
echnical talk on steam traps

Erergy conservation course in cupe*v:.sor Tralnlng :
Pepartrents develop energy balances . ‘
DlStTlLdLe "sa\cﬁer”V” decals

Techtinical tzlk o- economics of insulation ' i
Letter to employee es at home with energy saving tlps fbr the h:me

320.

Trained foremén start holding nonthl)xreetlnHShnth thelr people

on energy censervation
Publish tulletin on air conditioning tune ' .
As a2 result of energy balances, committee w111 co"duc* e“erm"
surplus survey L
Ccordinater gives talk at high school

Pester ~ontest

Bulletin on energy saving during vacations
Survey of stezm pressure reducing stations
Technical tzlk on lighting

Publicize poster contest winr :r in plant and cu:zunltv rewcﬁ"ner'

P"**ILU;Q posters
vi. ey compressed air requirements
Bullezin - "Don't use compressed air for ccoling™

Bulletin - "Tune up space heating systems' -
Survey steam condensate system '

Ccozhlnuuor preparss talk with slides ;or locaJ technlcal soulety

meeting |
Comittee rides threugh plant at nlght and suggestscorrecglr‘

action ca lighting

Demonstration of infrared survey to detect ex:.551\e hea‘

Steam trap survey
Bulletin on steam tracing sys~ems
Technical talk on combustion

2-51
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November 1.

December

2.
3.
4,

N -
-

P 72 ]

321,

Survey oversized electric motors and equipment

Bulletin - Recognize someone's energy saving achievement
Second course in Supervisor Training

Technical talk on electric motors and power factor

Bulletin - "Use reflectors and reduce Christmas. 11ght1ng"
Report achievements in reductions of energy use and ‘annouice
g.al for next year

Survey use of low pressure steam

Plan program activit.es for next year

252



2.8 CONCLU3SION

This szction on pregram implementation began
with a discussion cf the importance of management
interest and support. It seems appropriate to in-
clude in the conclusion a lettar from the manager
to his staff demonsirating his continuing concern
about energy conservation. His request for a con-
tingency plcn is then answered by his denartment
heads with 2 rzport on the status of the coatingency
plarning in each dzparment.

2-53
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ZZIOA/ERG)’ COMPANY _ o o
; e INTER-OFFICE CORRESPONDENCE

Cate: March 20, 1974

To:  Department He.".é'.ds’v |

From: D, T. Pg;fkef, Plant )-ianaggr

- Eubjecs: Request For Energy Curtailment Contingency Plan’

You sheould 21l be aware that energy supply is a very real and serious .
problen to cur operations. Briefly, our anticipated allccations o
fuel oil, naturzl gas, electric power, and gasoline are insufficient
to support cur operaticn as they hav - in the past. Our ability to
eliminite unnecessary use of these commodities and to allocate fuel to
vital functions will ultimately determine how severely our operations
are curtailed

Even more se  :5 is our inability to secure adequate quantities of
cozl to meet .nticipated needs. Efforts during the past two months
have failed to increzse deliveries, and inventories are currently at a
low level. Current fusl suppliers are operating at their ultimate
cepacity and they face probler . associated with weather, fusl shortages
for their mining equipment and ever increasing strip mine regulations.
To dzte, we have been unable to secure additional suppliers as those
who &re mining coal are sold out beyond their production capeiili ies.
At this time it appears that some production curtailments may be
necessery. Lach supsrmvisor should review his coperations: those
pieces of egquirment wnich are operating &t less than desired efficiency
with respect to energy consumpticn should be idencificd and plans made
to restrict or curtail their operztica. 7The basic factors which in-
fluence rusl erfric.enc - and/orT energy utilization in 2°1 precesses
should be identified ¢ :d immedirte steps taken to minimize our ene.gy
Teguirerents.

savEnergy
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In antici ation of possible short ter: reductiors in energy supply,

- for instance electric power, we need a contingency plan. This should
include a list of the equipm-nt that would be shut down and the
sequence of shut down in your cdepartment in case of 25%, 50%, 75%

and 100% energy curtailments.

Your plan for reducing energy requirements in your area should be
formalized and available for review by w. one week from todav.
Remember - NO SAVING IS TOO SMALL TO BE CiNSIDERED.

cc: Energy Conserv: *'on Committee

savEnergy
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ECONE GY COMPANY. B |
) INTER-OFFICE CORRESPONDENCE

Dme: _$hréh727;j197ﬂv

Te D, T. Parker, Plant Manager

. om: Deba?tménffHéédS}?

Subiecs Reduction of Energy Requirements znd Contingency Plan Status

Signifirant reducticns in ensrgy use have been achieved in our
operating units as follows: ,

Utilities

It has been our operating practice to fire all three boilers even
though stezm requirements could be provided bytwo boilers fully
loadéed. In this way, a forced outage of one toiler could be handled
‘without ¢ creasing steam output and causing interruption of operations
of steam users.

We have chut down #1 boiler, the oldest and least efficient boiler, and
the result is a fuel saving of M Btu/hr. In case of a forced

outage of one of the two operating boilers, we have set up a commmicatior
procedure to curtail steam to certain units that can be siut down safely
and quickly with the least impact on other operations in the plant and
re-stz-ted with a minimum loss of productivity. .

Operztions "A" and '"B"

Similarly, in both departments, we have been able to shut down one

of three furnaces by rescheduling throughput. The schedule is
extremely tight at ocur present production rate, and on occasion we
may need to fire up the third furnace in order to meet comritments. -
Fuel saving at present is M Btu/hr. o

:f;éaVEnefgy‘
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Contin:zncy Plan Status

1. Flectric Power

In general, during any 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
svst: 1, except in those situaticns where the controlled lower hunidity
»s required.

If a "brown out" occurs (voltage reduction in excess of 10%), certain
rotors trip off automatically and others must be tripped manually to
z.0id damage. We are su: -eying all motors to identify the ones that
require manual tripping. Utilities will set up a commmication
procedure to inform the appropriate people when a 'brown out' occurs.

Following is a tabulation of shutdowns sequence for curtailments of‘ﬂ
electric power:

Curtailment Shutdcwn Section
25% 1
RES 128
wos 12,34

We have designated a mumber of units that will be included in each
of the four sections but.the plan is not complete yet. -

2. TFuels

For each fuel, we will hzve a tzbulation like the one for electric

nower. We are holding meetings this week to complete the designation
2 wnits in each section for each tzbulation. We hope to submit the
2tailed plan to ycu next week. L

In reneral, vwhen fuel curtzilment causes a cut-back in stean
generation, al’ steam heated buildings will have thermosti ts . r-"at

to F. Again, system interlocks will prevent inadvertant operation
of the cooling system, except where the controlled lower hunidity

is required.

savEnergy
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EPPLOYEE FOT!VATlON _ARD COHHUWICATION METHODS

B o
.

Davnd K. Heller
Alr Products and Chemicals, Inc.
' vPaulsboro,vhew Jersey

ABSTRACT
This p discusses the con-ellnna reasons
fo. invoivi | employees in the plant energy ccne-

1

t, offers suoccestions on how to imple-
‘1 a plant-wice, people criented con-
: and provices examples to [llustrae
t.. methods iavolved and benefits possitle., Three
orces  ill te siressed: publicity, or comsunicating
¢--n tae lodder, throuah newsletters and the use of
! tinctive legos; cemmunicating up the lzader, by .
ns of ensloyes suggestion progrems and discussion
and treining, necessery to freec cmployees
pre-Imsergo spproach to menufacturing.

servation ¢
sy t &nd main
¢« vation program

coer
no a
ifor
inta

i
forems;
frea &

Current technical litsrzture is fuli of infor-

raticn on how to reguce enercy use. Censicer encroy

# cce~ it sveions, wasie hest reccvery or heat

-5 = 1) e fzzets cf the cesign, ceastruction,

she ccerstion ¢f such esvicment &nd many other new

Cavices tames uc an c¢ver-increasing emcunt of our

Y e. Ko cne cén deny the tenefits achievable

Y ouen cazitzl investment and new technzlogics, but

tuere are other, oft-neziecsted aspects of enerey con-

tervaticn tc te consiceres.  The develcoment and use

¢’ en eifective energy managcerent orcenizaticn and

U  involvemant of the entire plant in the conserve-

v..n effort can and should co hand-in-hand with the

shvsical imprevement of the esarction,

.

} 1'd like to share with you my exceriences 25 a

% ter of che very svccessiul enarcy menacement or-

genicaticn - exgleining how we are set up to irplc-

rent esncrey ceaservatieon ang cetailing a number of
srans we heve found effective.

CROANIZATIIN F2R ENERGY CONSTFRVATION

{~ 1 an exnleved as Technicel Supervisor at Air
f.ocucts & - Chemicals' Foulsbore, lew Jersey plant.
ine Paulsbe 5 Plant is part of the Chenmicals Group
¢f Air Procucis. We are located in Southern New

4 sev, in the Greater Fhilacelphia area. CFf cur

1 emaicvecs, 25 zre excwot and the balance hourly
2. acn-exemct. Ve produce varicus types of induse
trizl catelysts, with our major preduct being CASCO,
i -retnane {oam cotalyst.

l The Peulstoro Plant has scen sharply “oiraling
¢nercy costs over the last few years, as we all hawe,
ﬁ"“ 1278 o0 12£1, our average cost for cneroy rose
1 _Fore than SO percent. The impact of these costs
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'PAULSBORO PLANT
ENERGY MANAGEMENT
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ENERGY SAVINGS

FIGURE 1

forced us to re-evaluate our conservation efforts
and two ccnclusions came to lichkt. First, csnserva-
ticn projecte once glossed over because of & low
rate of return no~ lookes rore attiractive. 1t be-
came necessary to refocus our technical efforts tec-
warcds auditing our process flows and examing heat
and material balances with the provercial £ine
tooth comb.' Secendly, we came to realize that in
orcer to be successful in reducinc enercy costs it
nuoce sense to iavolve the entire piant in the effert,
not just s handful of engineers and technicians,

The Paulsboro Plant conservation effort was thus or-



328.

= PAULSBORO

wsey _\  ENERGY REPORT o i

ENERGY USAGE REMAINS DOWN

Through June, plant erercy usage v.i 4.0% less than th- same period
last yeer. Remamber to keep your eyes open for enexgy waste.

THIRD QUARTER SUGGESTICH DPAWING

Bud Johnson was picked as this cuarter's winner of & $25 gift'qerti-
ficate for enercy suggesticns. Thanks to everyone who submitted
suggcstions ov:ir the lzst three menths.

STEXM TRAP CAPS

During the next round of steam trap inspections, Dave DiPietro will
be adding caps to all stearm traps. The caps insulate the traps by
providing a2 laver of dead zir around the trap and protecting it from
rain. Ve'll czve about §4,500 a year on our steam bill. Flant steam
traps are insrected every three months.

OXIDIZER SAVINGT

The oxvcen cchtrols on the Th =mal Oxidizer saved $20,000 in natural
cas lazt gusrter, or §$80,000 over the entire year. A few bues crcrpad
up or savincs would have been even greaterx.

SEE THE LIGHAT

Flourescent lamgs proé::.: up to five times as much licht for the
sz;me cnergy =5 incancescent lamps and last 10 to 15 tines lcnger.

Watiace does rot measure the amount of light - it measures the
enercy neeced to licht the bulb. The amount of licht is measured
in Luomens. &Ixarple -  you need six 25-watt bulbs to egual the
light frem one 100-watt bulb. : '

Tt's an old wive's tale that there is a surce of pcwer when you

tezn on 2 lighi. 1£ you leave a rcom, even for a minute, turn;;f
nff the light. v

IF YOU HAVE ANY SUGGESTIONS FOR IMPROVING THIS
NEWSLETTER, DROP THEM IN THE SUGSESTIC: BOX.!: -
I'D- APPRECIATE YOUR IDEAS. THANKS. . ‘

FIGURE 2
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gar:ized along the lines shown {n Figure 1.

The Technical Department and Technical Super-
visor have major responsibility for the program.
Tne Technical Supervisor serves as Plant Energy Con-
servation Coordinator; a part-time function at Pauls-
boro, but a positlon that requires full-time atten=
tion at larper facilities. The Conservation Coordi-
nator's responsibilitias include:’ developing and
comunicating conservation techniques and ideas to
the employees, ronitoring and reporting plant energy
consumption, dev:loping plant programs, goals and
budgets and maintaining a plant environment conducive
to energy conservation.

The Profit improvemant Program Is a suggestlon
program tor our technical people. This program en-
courages new iceas and recognizes the contributors.

The Energy Lonservation Committee s composed
of representatives from Production, Haintenance,
Technical and Project Groups. The Committee meets
tonthly to discuss and evaluate the status of the
plant conservation program. The Cormittee feeds In-
formation to the employees and communicates employ-
ee's concerns to management., The most important
function of the Committee is to serve as a place
where inter-departmental problems involving conser-
vatlon projects or programs can be resolved.

Kanagement commitment Is a major component of
our overall effort. Management communicates stand-
ards and goals and meczures performance. Group and
lorporate managenent provide support through people
and capital, and acts as a clearing house for ideas.
Cn the plant level, management communicates directly
with the employees through our newsletter and leters
sent to the homes.

The position of Energy Coordinator, the PIP
program, and the Conservation Cormittee have al)
been active for a number of years. | believe the
fact that we have organized specifically for the
tenservation of energy has helped us keep the effort
slive and has resulted in a number of outstanding
innovations. Now, I'd like to focus on the last box
in our organization diagram - employee awareness.

IKVOLVE THE ENTIRE PLANT

Proper moiivation of operating, maintenance,
laboratory and clerical personnel can be one of the
Fost cost-effective energy conservation techniques.
Hourly employees have the closest contact with the
operating eguipment and are often the most knowled-
92able about production preblems and unit ldlosyn-
Cracies, They will see things that you as an engl-
fheer or manacer might overlook and they will extend
Your eyes and ears to round-the-clock coverage,

These people are Just as concerned as you are
sbout the continued escalation of energy costs and
the implications of dependence on foreign ofl. Our
responsibility is to direct them to utilize on the

- Job the same resourcefulness they demonstrate in
dealing with home energy problems.

Vhat kind of results can be expected? The
effects of improved operations and maintenance are
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often difficult to quantify - » steam leak report-
ed a few days before a supervisor notices it, a
spare pump turned off, a steam tracing line insula-
ted rather than ignored. Then again, an operator
might suggest a process modification that could
yield large savings. There are also a number of in-
tangibles - an improved morale, an esprit de corps,
a spirit of cooperation. The point is that the beres
fits will far cutweigh the costs of organizing the
program and maintaining the effort.

There are many methods that can be used to motl
vate and communicate with your employees. The ap-
proach should be one of common-sense, stressing
facts, with just enough pizzazz so they are noticezd,
without being laughed at. {'d like to stress three
areas = publicity, or communicating down the lad-
der, communicating up the ladder, and training.

PUBLICITY

The "Paulsboro Energy Newsletter, (Figure 2)
was developed to publicize the plant program. The
Newsletter has been published monthly since October,
1980 and is posted on plant bulletin boards. A va-
riety of Items are presented - updates on plant con-
servation projects, recognition of outstanding con=
tributions, proaress toward conscrvation goals, and
home energy tips.

The Newsletter has been very well received by
our employees. One comment | often hear is that
they feel better about their jobs and relations with
the plant when they're told what's going on. Now
that we've established an energy conservation pres=
ence at the plant, | find employess asking me If |
have any information on alir conditicner sizing,
solar heating, and other items discussed in Hewse

letters.
AN

ISE
ENEREY
WISELY

FIGURE 3

Please notice the emblem in the top left corn-
er of the Newsletter (Figure 3). One of the first
steps in publicizing Paulsboro's program was the
development of an energy logo. This is a recogni=
tion tool used on all our conservation literature.

Ve based ours on our corporate logo, adding the sim-

ple phrase "USE ENERGY WISELY" and adding a gas
flame, an oll derrick, and electrical transmission
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lines te i1°:st-at e.:r plant cnergy sources. One
e::zi'ent w4ty to kiwk off a eonservation program is
to hold & lc-o design contest among employees, or
their children,

The types of publicity vehicles you employ will
depend on your imaain. tion, and your ability to
Judge what will be effective at your location, Hend-
ouls 2nd pay envelope stuffers can present useful
aews, espacizlly home eovsesvation tips. These
Items can be obtained ot 5 nominal price frem pub=
Vic and private energy coaservation organizations,
Your locst vtility comoanies should 2iso be & cood
svurce of information. This material Is usvally
pruesented cn @ seascnal busis t -ating tips in
Janvary, zir conciticning ideas in July,

-
o

LISTEUING 70 EVPLOYVEES

Vhiie communication down the ladder has been
stressed to this point, irput from the hourly em-
plovess should not be icrored. The prograzs alresdy
renticned will heip proaste a spirit of cocoeraticn
st your location and ecomloyees will feal better
shout roeenirg their supervisors with their
thousi ¢ idess. And the numter and quality of
those s would probably surprise many of you.

=32

s

t e

icee
To help tep this siwres of information, an

Eneray Censervation Sugzestion Procrem was begun

ct Paulsboro. Qur czsital exgenditure consisted of

2 shert form and o tucgestlon box. fach suogestor

.330.

recelves a personal reply thanking him and explajn.
ino what the follow-up action will Involve. The re-
~l is most Imgortant, unfeasible and even absurd
suggestions are acknowledced in orcer to show we
appreciate the interest and respect the input,
tronsibility for acting cn worthy suggestions is
assicned at Conservaticn Cormittee neezings.

e~

\Figure 4y,

'urlng the first full year of operation twenty.
five percent of our hourly personnel submitted I

gestions and total suggestions numbered sixty, Qar-

terly a randomly drawn sugcesticn wins & $25 gift
certificate at a local department store snd a 950
certificate ic given cach year for the best sucges-
t'sn. After completion of all projects and work

c: ‘ers resulting from last year's suceestions totzl
savings are expected to be $25,000. The sugcesticns
have included items such 2s: installation of light
switches in uncer-utilized rooms, installation of
skylights to reduce the need for light fixtures
curing the day, and lists of areas requicing insyla-
tion that were overlooked during energy zudits. Ve
have received cnly a few worzhy prceess irproveasat
sucgestions tc cate. Process imoprovems=acs couid of
course save many tires over the $2%,000 fioure,

'2s and cons on the questicn of

. rest-veiced cemolaints when
prizes are disc: :tinved the sicnal is eiven that the
prearam is ende<. This is 2 valid point, end tne
snswer must be decicded at each locztion, based ¢n

There 2re o
prizes. On: of

£1-31

ENERGY CONSERVATICN SUTGESTION

TO SAVE ENERGY IN THE PLANT, 1 SUSGEST:
EEUT QFF GLYCOL CIRCULLTING PUMP FOR DF.':’..CO IJI STILI WHEN NOT IN USE. "
BUMD PAY 22 DAYS dUHIRG JANUARY WHILE STILL WAS TOWN.

SUGZESTOR ___n, sngaon . DEPT, geesrzrive

SEND SUGGESTIOH TO: DAVE HELLER.

(Figure 4)
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past experiences., Any publicity or motivazional
grocram is going to slack off after the first flush
of enthusiesm. This can e discoursging and help
put 2 czmper on ey cryone‘s ccaservation spirit. Let
re succest that this slackening ¢ff is a signal to
transfuse some new ideas into your prearzm.

! have always had an aversicn to the use of com-
stition between shifts as & means of promocing ener-
y censervation. The key point in any swarcness pro-
= chould be coaperation, and competition, as
ndly &5 you might try to make it, will often
&ny coozerative spirit. As an cxam;le, at a

where | wnas formerly emoloved, we were inter-
in seceing which shifl could prcouce the high-
reentaze of cn-sonec preduct, It was discover-
the czerators cn cne shift would come in and
he setiings on a number of critic.] instru-
ngs they krow worked well, Just before
they would return the settings to
cre they cazme on. Of ccurse, aftar
t for ceven and cne~half heours &t
ticns the unit would co to pieces
ft wouic reguire several hours to
a;ain. We decided &fter thet to stick
inter-chift competition.’
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, w2 plan to intraduze enzroy training
1} ecelovees, simiiar to 2 progran we
Tety training, A typical sessicn could
lenztion of the operction of a new
=ent, informaticn on how muth & steam
W Lo report cne, and a quastion=

eneryy issuss,

Currentiv, we are ceveledine &n energy censer-
sticn slide sn v zr presentuation te &l empleyess
tvoesming troining sescions. The program will use
arapns srot &t our plant to exglain our energy
shewing pizat utility tie-ins, the cperaticn
sers, cxemples of energy wasters = such
:nd uninsulated lines, rathods for

e

3

5
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costs, The slides will be accomnanied by a tape
recorded narraticn. Employees relste well tc this
type of program since it is specific to their active
ities. A% a2 cost of twenty to thirty dollars par
shkow,''honemade’ training aids are less excenslve and
more effective than cermmercially available pregrams,

A number of equipment vendors present short
training seminars for operating personnel. Recently
we hsd a steam trap manufacturer present information
on trap lnspection and repair techniques to our
maintenance men,

Instruction in conservation techniques should
be incluced in the training of new employees, but if
experieaced men are usec to train the newcomers, as
is often the cese, b= sure ths experienced ones are
rot coinec to hand down & pre-.. dargo agprcach to
manufactiring.

1've tried to present a "punch-lict"
cf technioues znd tosls to increzse the effective-
ness of yocur energy coaservation prograne, Consicer
orgenizing for ensrgy ccnservetion., Anc try to fiad
che persca in your crga2nizztion wno s30ws an inter-
est in cecnservetion and formalize that interest into
the tosition of conserveticn ccordinaisr. Meny
methads esre evailable that will puil your entire or-
canization into the effort - newsletters, hancouts,
posters. Femember to licten o your empnlcvees tos,
througn sugsestion prazrems and forums. And re:rsin
your pe-alc to eaporeciate the imract that energy is
having cn the cost of coing business.

In summary,

The nix of rethode veu use will of course, vary
with the type @nd size of the auciente and the re-
sources aveailadble, but | hope you have discovered
cne or two tccnnnques thet nmicht Lt worth a try.


http:U:sfortunrc.ly
http:cne-;c.al

