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ver nOJECT DESCRIPTION

OEP PROJECT NO. 5

Electrical Energy Conservation

Objectivas
The objectives of this project are to:

1) Jdentify actions that lcad to significant electrical energy
conservation, and

2) Duvelop o modeling  and  analysis capability within OEP for
examination of such issues.

Achjevement of these objectives requires some effort be devored to data
collection and uwodeiing, However, the focus of the project is on specific
categories of electrical demand and supply options that would lecad to
substantial Inprovenents in the eifficiency of electricitv use. In addition,
short  tvaining courses on various conservation toples and prineciples are
recommended.

Anticipatcd Ourrutsg

—— e e A e e e, ot b meaant o

The expecied outputs of this project are:

1) 4 set of recomwended measures for electrical energy
conservation,

2) A sct of conservation measures that appear to have merit
but requise more in-depth analysis,

3) A comprebensive data base  covering  electrical erergy
cousunption and geoneration, :

4) A sct oof models and analytic mechods within GEP that can
be wused to examine clectricitly conservation issues and
other swpertant electricity demand and supply problems,
and

5) Materials for bricf training coursez on principles of
electrical cnergy conservation.

"

Froject Tashs

There are seven major tasks that comprise this project:

Task 1 Develop Electrical Energy Consumption and Generation
Bata Base
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Task 2 Develop Simplifiecd Methods to Aid in the Evaluation of
Conscrvation Options

Tagk 3 Develop  investment Policy for Electrical Energy
Consuwning Technologics

Task 4 Fvalurte Conscrvation Yotential for New and Existing
Plectrical Generating and Transmissien Equipment

Task £ Frawine Corencistion Polentiasl
~Task 6 Identify Mijer Load Manacement Options
5 o (o]

Task 7 Dbavelop Training Progroms in Principles o7 Electrical
Encrey Conservation

Schedule

The tesks listed sbove are all sehaduled to be conpleted within 24
montlic after the preoject start. It is oxpeeted thot s.gnificant follow-up
efforts will be required to continue the work and training this project has
begun.  Ho estimates beyond the 24 month hordzon have been made.  The specific

caske are schoduled as shown below:

Months in which
Activi{y is Schedulead*

Task 1 1-6

Task 2 h=~24
Task 3 2~13
Task 4 6-:9
Tasl 5 8--21

Task 6 5-22
Task 7 5-24

*easured in months numbered after project start,

Pers-nnel

The projeet vill reguire the following pcisonnel:

OFP &taff 105 person-months

ANL Staff: 37 person-months

Contvactor Staff: 41-48 porcon-nonths
Starinap Requivrrents

Task 1 requires Owe to supply a task director at the project start.
Vithin 6 monthe after project start, QEP will have had to provide senior staff
to eorve ss dircoters for three tasks (this could be the same person for all
thice), a part-time energy gystem modeler, at least one engineer/cconomist
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devoted full-tine to the project, and a computer specialist. OEP staffing
requirerents Increase after the first six months to a level of nearly five
full-tiine eauivalents over the final 18 months of the project.

Several subtasks require access to computing facilitiecs. Some of thesze
calculations way be fairly detsiled and require many lterations, so it would
be best 1f OLP had fts own cowputer located at its normal vorking place.



OEP Projcct ¥ - Elcctrical Encray Concservation
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Task 1. Develon Elcor

aption and Generation Dova Base.

Tha objective of wodis te gather the detailed Iuforuation needed
to cvaluate wherher or no: iic conservation umcasures are worthuhile.  The
informscing necded inelao. S highly disapgrenaned end use data as well as
clectrical cupply dotla. sk will make wee of dnformation developed by
the Natienal En2rgy Analv- aject (OEP Droject No. 2); however, this task
will dnvolve o wmore decai racterizacion of electrico demand and supply
than is possible vader the wmal Energy Analysis Projeci.

Subtask 1.1, Develop Dat. Structuie.

———a £t

o ANL will preps: preliminary list ddentifying the
structure and oo - of the electrical energy data base.

o OFY will revio reliminary dst, will develop further
detail (such - ifying specific end-use devices that
should be genar tecognized), and will indicate major
problen arcas collection,

Subtack 1.2, Collect Floo v Fnd-Use Data.

o Infcormation on ©of electricity will Le collected 1In
the most disag - form possible. TFor exawple, end-use
appliances, refriperatovs  and  air-conditioners,
will be classic: wately.

o Daty will be .. - into the major end-use sectors, such
ag induscoriol, inl, and residentiail.

o Inestrial elos votse will b didentified by major
Iindustry and, o ssible, by end-use device.

0 The historical i in ownarship of electrical dovices
for hcusehoid . srcial use wvill ba tabulated if such

data can be okt

Subtasgic 1.3. Collact I} ¥ Supply Datea.

o} EP wil) prevos srpation on all existing and planned
elecrrical yo. units,  Requivred charvacteristics fov
cach wnit iua: sactty, fuel type, heat rate, forced
outayce  rate, led  wmaintenance requircments, age,
oparation  and aance  cost, and historical capacity
factor.

o Hydioclectric = ing units wlll also have infornation

on bListorical - on of annual and seasonizl generarion



Subtask ¥,

because of weather variation or othar factors. Minimun
flow requirements for navigation or drripation needs will
also ke tabulated.

The curvest expansion plan for the genersting system will
be identificd,

Histeorical data on  supply of clectricity by type of
generation will be part of the data base along with overall
clectricicy sales and lossces in traromission and
distribution.

Historic.l and anticipated load growth information will
collected.

At leazt one complete year of hour-by-hour chronelogical
load data should be part of the data bLasc.

“+  Document Flectricity Conservation Lfforts.

0

Subtask 1.

Explicit efforts for electricity cunservation implenented
to date will be identified end their estimated offeccts
tabulated.

Currently  plerned efforts and mneasures recommended by
others  will  bx documented together  with  projected
electideity savings (4 already est {uoted).

5. FReport Tindings and Reconmeudat]ons.

(@)

The data collec ed will be tabul. ted 4n an informsl OEP
document. T report should he updoted periodically as it
Wil serve as & valuable reference for evaluating congerva-

tion option oo ather purpoces.
] J

A sct of recoamendations will be included {or collecting
Liformation thit is wiccing or not readily available.



Task i Resource Requivements

Time Schednln 6 monthy

OFY TIersonnel

1 Task Dircetror 2 person-months
2 Svpport Stati Engineers i perscn-menths

ANL Personncl

Engincer 2 parson~ménths
Otheyr Contiactors

Assistance from other

Egyptian goverument
offices. 2 person-months



Task 1 Develop Llectrical Enerpy Consumption
and Generation Data Bace

1.}

1.2

1.3

1.4

Davelop hate Pase Structure

Collect Eleciricity Fod-Urao
Data

Collect Fleetricity Supply
Data

Docunent Elcctricity
Concervation Lif{ccts

Report ¥indings and
Recommaudations

Months From

Projcct Start

1 2 3
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Task 2. I ve]op

_innjlti'd hxt

The objcctive of this t:
and nethods  that will assist
optitons.  In order to estirn.
pr0p051d conservation option, .
for analyzivmy clectricity demai.
obtajned in Tush 1 (or cupected

This tasl will beneidit
Plauning Model bhvaluacion of (o
Soma of thae unadels imnlonantad o
demand detall Lo be wvaed direce
nodel dicaparepaved  clectrica’
conservation options probably
purposce of this tashk i to savis

9ubtACr 2.1,

Develop or Obtain

o Fvalu. o
Industrial, comncreiat,
end-uae sezcors,

applreahilio:

o PYrefer enpineering /e
suffictent detail to
such ans more cfticiont

o Develop or rodify mnoc.
Egype.

o lenand wnedels should b

clectricicy

Subtask 2.2 Implewment Models on

0 A ecparate  end-usoe

clectrical end-use don
These 1.
complex bui wvil]
conservy ticn oplions 1y

OEP computers.
oveirly

Subtask 2.3, Validate Models.

o Using data from previcr
electrical demands wil.

gules,

0 Discrcpnncies will be
modelis track historical

price, N
appliance ownership, @

-

q-

4 in the Fvaluarion of ’onoorvatlon

obtain or develop simplified models
conservation
tential caving.: attributable to a
must have methods readily available
most disogyregated basls that data
ined) will allow.

valvating clectvicity

orts devoted to Tack 3 = DInergy

No. 2 - Netional Fnergy Analysis.
oject way have sulficicnt clectrical
s task. Hovever, the capability to

At the level needed to  eveluate
nsulficient 1in some models., The
neds.

ctoral Models of Electricsl Demand.

ting methods or models for
ial, agriculture, and other

approach that contains
wation ol specific options,
tors.

<plicitly fit conditions in

ve to lkoy variables, such as
ipita forecast, population,
by industrial scctor.

uater.

wndel  for each important

will Dhe implerented on the
dels ere not expected to be
nalysis of major electrical
rand point of viecw.

, the results of the output
«pared with actusl data on

as mnecessavy so that the
ion reasonably well,



Subtask 2.4. FEstablish Refcrence Electricity Forecast By Scetor.
¢ Using current cstimates of future economlc aciivity and
best eutdnutes for key parameters, ¢ refer ro electricity
forecast by rector will bLe developed for st least 15-20
years in the yuture.

o The ryoference forecast will be used to lielp evaluate
coancervation opiious.

o Seusitivity te key parameters will be investigated.

o Comparison vith clectrical forecasts Ly others will be
made.

Subtasi. 2.5. Use models Lo Support Conservation Analysis.

o OEP will wse and wodify the models as necessary to provide
technical suppore for clectrical counservation activities.

Task 2 Jesource Requivenents

Tire S-hedule 12 nonths

Ok Parconna?

[on)

Energy Nedeler person-months
Compatter Specizlist 8 person-months

AN), Torscunel

N

Tack Divecior
Fonergy Modaler
Computer Spocialist

persen-months
person—months
nerson-months

DN W

Othey Coviractors

Acsistones in model
iwplesentation 3 person-months
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Task 3. Develop Tuv
Technoloss

cstmoent Policy fer Electrical Fuergy Consuming

The objoctive of  this task 4s to establish o Jife cyvele costing

Y1
framevork for evaluating electricel conservation eptions and to apply 4t in a
study  of  officicney  stendavds  fov appliances. The  output will be a

methdelogy Yor cocividng in the cconomic evaluntion of specific conservation
alternuriv. s and A cose situdy with recowmendations o vhether government
efficiovey aronderds ar othor pulicics, sueh as cEidciracy-based taxes on
equrpeent, would cove significant ouonritics of clectricn) enerpy. Because
prices oo cleciviesl enorpgy in Lpypt mayv not roflee the full long-run

marginal  coni of  produection, policics  wsuch  as  theoe  could  vesult  in
substantisl coveurvilion of clectricity., The cevaluatien yYrameworl will be

suitable fo4 OEP to curablich trafning courscs or workshops to train people in
positicns (o wale decisions o cquipment purchoscs (e.g., punpe and rortors) as

well as ciheis.

subtash 3.1, Ferablish Life Cycle Costing Fromework.

o ANL will prepave o life cyela cesting methodology that can
serve  as the basis  for  decisiong involving  single

products, Yor oexomple, a typlcal couparison would be an
efffcient, more  oxpensive (in terms  of infitisl  cost)
refrigerceoy to s low dnitia cost but  less efficient

vefricrator,

o A report on o the  framovork  will  revieds principles of
enginceriog ceonouics, tine value of noney, escalation and
Infiction, and criteria for project comparison.

3 u

deview U.S.  Laperience on Invroved Efficiency of Electrical

Doevices,

0 ANL vIXl revies U S, efiorrs Lo develep dwmproved efficliency
electyicil  devines,  such  as pumps,  wmotors, and alr

condl Liomere,

o Yhe technical as o vell as ccononte progrese to date will be
the featired ouiyuts,

-

o L4 lize of ¢lecirical  Cevices  and proposed cefficiency

Improvenents witl be developod.

0 Ffiore will focun ou those devices that appear to have
greatest applicabilicy in Lgypt.

0 A rcport will be prepared to suamarize findings.
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Time Schedule

0P Yersoan-i
Task Director
Eugineer/Foonomist

Al

Steid

ngiveos/. conomlat

]
Othey Cooiraceers

Technical Ispert on
Flectrical Consuning
bevices

Tenefivg

Lerms

1 amework

the L

maintalined

and Costs of Standards

wiples of the life cycle
vdy of officiency standards

performance.

wonarary savings and

e
L

sad conaetiy) savings.,

icier, such as placing sales

vill be evalucivd.

of Tnveotment Derisions.

and use appropriate
waterials and brochures
and otheyr povernmentol

1ce
uED

asers of elecryical cguipment, and

ations appropriate foc the

stication of che various porential

cis for some of  the
Hated in Task 7.
and reviszd hevond the

13 months after the

nishoee

¢ Requlreronts

10 months (excluding
2

extensicon o Subtask 3.3)

et soam et e e e a1 svaim

e

person-months
persou-months

~

6 person-months

4 person-morths
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430 Install a Production-Cost aud Reliability Model.

OET 2nd ANL will conduct o Lrief survey of :voduction-cost

models that will sutt OFD needs.

AALowiED asyist OLP dn depliwenving o prod stion-cosi and
veliebilicy welel (har w11l serve as a viiuvable aid in

evalueving the bercfits of wsagures soch ¢ dereribed in

Subtest s 4.1 aud 4oy,

Togother with the data gavhered in Tash ), ench a model can
be vsed o hely anciyze vumcrons econowic a o e liability

fesves Tading che clecirical gonerating syster,

Benefice of vossvres such oo fu Subresks 4.1 #ad 4.2 chouid
be cvalusted {n 2 svsten context.  For exenpie, a unit with
improved heat yate will prebably operate wore hours per
year than it 10 provionsly,  Without a systoem model, fuch
chavycs ave diii’cnll to predict.

Althoush curvent docestic eaeryy prices will be used for
refcrence vietios of the gencicting systew, border (world)
ruel prices should Lo enamined ot Jcast for sensitivity
analysis, Feajuations  of  conscrvecion options may be
Justifioe in usiag world pvices as o basis.

d. 0 Evaluare Flectriczl Syotoem Losocs,
)

CEF with 2pprc will evalusic the Jossces
that ocour beroos ! : wloetriedity and sales of
clectvicity. fhis ecucludes levecos within a generating
plont which ove already covered sn Subiask 4.1,

The Toroes o1l bo catarovized to the exropt aata alloas,
Goy Drononisuion losces, dintvibaiion lossern, and coumpany

Reconmandations for matheds to reduce losses w111 be made.
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Taclt 6, Rescuree Fequircments

Tiwe “chedilo 15 menths

CEP Personnol

Tasle Direcior 3 person-nenths
Erg necvs/toononists 10 perscn-months
Yransmiscion Specialist 4 person-monthe

Ceuerating Systor Modeler 5 person-months
Coupuror Specialist person-months

(9%

ANL Perconncl

fu—

Engincor herson—morith
[&]
Gevierating Syslem Modeler 3 person-months

Other Controcetors

Ministiy of Flectrlceity
ard lnzorgy 1--2 person-monthg
Consultants on Cenerating

and Tvansniscion
Technology 15 person-months
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Task 5. Examine Cogeneration Potential.

The objective of this task is to study whether selected opportunities
for electrical energy and overall energy savings would result from
cogeneration. The study would define whether further investigation appears
warranted for particular types of cogeneration applications, Preliminary
economic evaluation will be the primary indicator of benefits, but potential
energy savings will also be noted.

Subtask 5.1. Gather Energy Use Data for Cogeneration Evaluations.

o OEP will collect information on steam, process heat, and
other thermal energy needs of important industries 1n
Egypt. This will wundoubtedly require more detailed
information than was obtained in Task 1.

o Characteristics of existing cogeneration and previous
evaluations will be collected.

o Non-industrial thermal energy needs will also be examined.

Subtask 5.2. Select Several Most Favorable Opportunities for Evaluation.

o OEP will identify the apparent highest priority
cogeneration opportunities.

0 ANL will assist OEP in determining whether and at what cost
existing cogeneration technologies match reasonably well
with the identified opportunities.

© A preliminary list of high priority applications will be
prepared for the following subtask. Expected changes in
electrical pricing policy will be 1included in the
evaluation.

Subtask 5.3. Perform Preliminary Economic and Technical Evaluation.

o OEP staff will evaluate the overall cost of the selected
cogeneration applications and cost of alternatives to
cogeneration (the production-cost model in Task &4 will be
helpful here).

o The overall energy savings and effect on electrical supply
for each application will be tabulated.

o OEP will prepare a report covering data, methods, findings,
and recommendations of the cogeneration study.
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Task 5 Resource Requirements

Time Schedule 14 months

OEP Personnel

Task Director 3 person-months
Engineer/Economist 14 person-months

ANL Personnel

Engineer/Economist 2 person-months
Cogeneration Speclalist 3 person-munths

Other Contractors

Assistance in Data
Collection and
Technical Information
on Cogeneration 4 person-months



Task 5 Examine Cogeneration Potential

Monthe From Project Start

Subtask 1 2 3 4 5 6 7 8 9 10 Il 12 13 14 1S 16 17 18 19 20 21 22 23 24

5.1 Gather Energy-Use Data N . N . . . . . - . . . . . . . o . . . . . . .
for Cogeneration . . . . . . . —_—— . . . . . . - . . . . . .
Evaluations . . . . . . . - . . . . . - . . . . - . . . o .

5.2 Select Several Most . . . . . . . . . . . . . . . . . . . N . . . .
Favorable Opportunities . . . . . . . . . . . . . . . . .
for Evaluation . . . . “ - . . . - . . . . . . . . . . . . . .

5.3 Perform Preliaminary . . . . . o . . . . . . N . o . . o - . . . . .
Economic and Technical . . . o . . . . . . . - . . . . .
Evaluation . - - . . . . . . . . . . . . - . - . . . . . .

0z
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Task 7. Develon nhni Procram in

The objecrive of thia oo trenafer dvformstion on electric
CNENLy covservnlion Lo oappropriate groupe, For o example, tiore may be short
courses ol o Tew dayas ofyeved v OB (0 indieidas!a charged  with
respoensibilice Por parchiaies o aajor elestricnl conouping dovines, Croups at
wvhich  thie tash 90 diwed inctede Podusirial  plann woe VS, conswaer
intor Pon o oThices posermeent peatatars ot vorhor invotved  with
clecty Lo U oona vy Cunse vl Lo, consuey Siai s, oand OnF swali. This task is
ot Lo dunlionte 2y ot the ctforis devoiad oo ash 4 ooC tie dnducivia) Enevpey

Convevventdon Ponjoet (000 Project Do 1); hovever, some of  Che individuale
attonding hose troining ceseions Yy eleo bevelic from addivional of ferings

. 3 . i S R
coveloped oo gt of vhic task,

Subtoc 7.1 Leoneric Comnarisens of Electrical Conservation Options.

0  ANL wili 0 00V In develoning trainiug =zessions of one
or tuo that can be oficered to different sets of
peaple, poveorient of ficials, manapers of industriel

or comnereial entablishe nta, and feachny s,

0 The pifrciples of ceonenic cvalvation will be covered,
Cefley provent value and 1l eycle couting,

o Sipplificd Iireratnure  ©ill he developod  thar  could be
widely disoriiated,

Subtanlk

Conduze Showt Courses Tied ro Specisic Findings,

O ANL will ansiol OFP din prepaving aad holding short coursas
Poto trauster  dmporiant Findi NG to relevant

npe Yor oexcopie, If Tash 4 loads Lo sone Legnures
Aving eond potencial, it Ay Lo anpropriate to hove o sef
seifngcr prepored  for o the otoff of  Lne Mindsiry of
Slectriclty and Eooroy,

o Tasks 2-6 ecach Lave  potentiol topice which way warrant
thoe seonvenient Trorngrion-iransferring courses.

Jo Training in Hololing,

o OEF awd ANL wil) offar training sescions in the use of
technigurs bovewd Sebtooh 7.0 (Lot were developed in this

proicct. For exauple) cud=use nodels developed in Task 2
could ho applied o problems Saced byooother  governuent

0 Assi.venca wil) o lLe  offey
vizwpoine of the undel and
the couputa o neer,

s both froen the  technieal
roin the practical vieopoint of
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Subtask 7.4. 'Training of OIP Gtaflf.

O

It ds anticdpared thet sooe groups tralviag of OEP staff on
selected  topies will  bhe varranted. ANL  and  outside
concultantn vili conduct these sessions ao necood.

Individunle oy ezl proups trainine ney e condueted at
] e )

ANL, ooz, use of  ANLYs producuion-cort and reliabilicy
model yerzoer to 001y selection of a model ta Lo inplemanted

In Cals v,

CFP wilil cvaluate the bereliits of short bot feormal training

segodone 1oy Sis stali,.

rask 7 Tresource Reouivemonts

Te 12 months

OFP Porachnel

Enginecra/Eeonondstg ¢ person-months
Computer Specislists 4 person-wonths

ARL Persconel

N

. . -
Tack Uire o

N NIRRT e BT .
ERgLuear L Loononlsts

P

Comruley Specialicts

person-months
person-manths
person-months

N oW

Othay Cowmvrartors

t

Technd e I Specialiots
s needed 2-8 person- months
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