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FOSTER WHEFLEIT USA CORPORATION

110 SOUTH ORAMGE AVERUE « LIVIRGSTON, REW JERERY 07029 « PHORE 201-.843-1100

Dr. Hussein Ab muhah

Chaicman and Chietl Ofticoer
Oqu.rn.mH"m {or neroy Planning
1, Aisha LI-Talmorye- Corden City
Cairo, Euypt

Subject:  Energy Audits and Audit Training
Plant Sclection Repurt
FW Ref., 10-35862

Dear Dr. Abdallohs

Mr. Phair end T owould like Lo thank you and your entire O5P staff for the lind
hospitelily which you showed to vs during our recent trip Lo Fgypt. We would like to
especially Lhankc Dro Sobhi who acenmponied vs on the visits to the Cairo plants and
Dr. Hani and Diy Torahim who aeccmpanied us on the visite 1o the Alexandria pmn!'z for
their excelloni eiforty in seelng Lo it that all of the delails of the plant visits and of
our overadl Lrip were porfootly planncd, scheodled and evecuted,

After having just compleled our vicits te eleven (11) plants in Caire snd Alexandria
with your OLP st'»ff ald ;‘a» o havineg vicited eight (8) othicr Zoyption plants with your
staff during oot December's Screcning Study, we are now quite confident that QEP is
thoroughty i:,'.f‘.'nh;:i‘ vith all of the necessory procodures required to do future plant
screening cvoluntions onite own.

Alteched wre two Lound copics cnd ene unbound roproducible copy of our Mlant
Selection Report. deted September 9, 12850 Since eight (8) of the eleven (11) plants
visited are clearly in need of an audity it is our recommendstion that this serecning
excreise serve as a basis for selecting the pairs of plants to be audited Tor Work Ordeis
2y 2y and Lo Our report corlaing all of the detalls of the plant selection, Lut s @
convenience Lo the reader, we briefly summarize our seleclion os follovws:

Worl Order o 2 3 i 5

P s a St srn s ———— o s POV,

~erea

1986 Stocting Date  Januvary 15 By OtP By Q&I” By OtP
for Work in Lgypt

Plant Name ElMasr Fert.Plant - Portland Cement E) Mlase Pharm, Egypt Starch
(Nearest Lorge (Cairo) (Cairo) (Ceiro) (Alexandria)
City)

Plant Name Alex. Petrol. Co.  Cairo Oil & Soep Kiha Food Edfina Food
(Nearest Large (Alexandria (Cairo) (Cuirg) (Alexandria)
City)

Audits to be ,
Executed in: Series Parallel Porallel Parallel
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Dr. Hussin Abdellah -2- September 9, 1985
Organization for Cnergy Planning

Should you roouire any further information cor explanation regarding wur plant
selection, beyond that sireedy provided in our repoert, or should you cesiie our inpul in
evaluating the muerils of olher possible plant celoetion alicratives, please Jet us know
and we will be most pleasad to further assist you in this matter.

We look farwerd to receiving your RFD for Work Orders 2, 3, 6 und 5 at the end of this
montis and Lo contineing cur close woerking 1elalionship with you for future wuork
orders, as well ac the essociated implementation,

Very truly yours,

FOSTER VR UsA CORPORATION

A4
("! [) s
O RO . 4 (,‘-', ‘ SRS
[ B R
Dr. Howerd M Feintuch
Manager, Precoess Design Servicea
Procecs Dionts Division

povey

HME :db
Enc.

ce: RL. Godine ~ Divicional Vice President
R. Bery - Vice President and Sales Manager - Wachington, D.C.
D.N. Phair
C.E. Kastner
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SECTION § « INTRUANITION

This :('pmt presents the reoults of the plont selection effort execuled by Foster

Vheelor USA O (l:})i\i?:niu.; with cesistance from the Oroanization for Energy P]:lmnng
(Oc P) Tor the rurpose of celuncting cuitsLle plonte to be cudited as port of Worle Qrders
2, 3y hand Lo v'o.‘?. Carried evton thic tosicincludes oll ol the following:

b

- Reviow of O doly fur elaven (01 Egyption plant fucilitics, siv (5) in Caire and
five {5) in Alosandivis,

- Porformance of a one-doy vell-throuch inspection vicit of each of the sclected
plant focihitics, working with OEPR n-roonnel,
- Preparalion of ¢ Plant Selotion 10

al court inowhich cach ef the eleven (31) plante is
evaluted ond civen o poorily 1

Ly reting.
Recornmendations, conclusions, «rd discussien of the logic for the overall tasl, along
with cugporting docunentation ore included herein, and capaulated with a brief
surnmaiy in Secticn ),

-1.



SECTICHI T SUMMARY ARD RIEGOM

LATIONS

Foster Wiecler USA Corporalion, wqether vith the Organization for Energy Planning,
have completed the eorecning of eloven (10) Cgyptian industrial plants i Lhe Ceiro ond
Alexenoria areos,

The types of plants covered by this sercening study include the bazsic industrial ciees
of chariienis,  pelrolewss,  foods, fertitizers,  synthetic deteroonte, coernent,
pharmaceuticals and cdible olls production, with at leesl vne candidato plant serecned
in each arci.

was conducted with o oecarefally planned and systematic Lechnique, this
permitting the developraont of & consiot onl, seoring-sycten for the evaluation of cach
candidute plent. From among Uie cleven (01) plants visitad, cight (6) of the plants

were clearly inneed of anooudit,

Seireening

The plents selocted for oudit in Cairo and Alevandiio for Weric Orders 2, 3, 4 and 5,
based on their high scorcs in accordance with Uhe puint raling of the scoring system,
are:

Warl Ordoy Nn, 2 3 4 5

——————— RSP Bt e v ————— byt . . o e 4 ey ooy s .

1986 Stortimg Dale Janvary 15 By CLP By OEP By OEP
for Woildin Eoypt

Plant Marna El Nasr Fert.Plant . Portland Coement E1 Nast Phesm. Coypt Starch
(Nesre ot Loige (Cuira) (Csziro) (Caira) (Alexondria)
City)

Planl Na:ne Alex. Petrol. Co.  Caire Oil & Sozp Kaha Food Edfinn Food
(Nearest Large (Alexsndria) (Caira) (Cairao) (Alexaridria)
City) :

Audits Lo be
Exceutsd ing Serice Parallel Parallel Parall:}

The zdvanteges of conducting the pre-audit and audit on these courapanies wre as
follows:

1. These comipznies are representative of basic industries in the incustrial secior in
Egypt.

2, Thesc companics roflect the opportunity to save encrgy with no cost/low cost
encrgy conservation measures, as well as with capitel imprecvement cnciqgy
conzervation measures,

3. The current encrgy consumption of these companics is significant, and the
resultant energy conserved, when our recommenations arc implemented, will be
adzquate to demonstrate 2 meaningful result.

-7 .
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This section of thoe re pmt will present the delails of the plent screening activity, the
methods of analycis, aod the rosnlling selection of the plants for audit.

p\ll

Qujrotives

The objectives of the plant streening activity cre muoltiiold:

- Torevievs thess planis already pre-cereencd by iz OEP engineering stafi,
- To sel et thowe plants from the pre-sereened list which will piovide

meaningiol excmplor of cnergy conservalion meusures, and to recommend
these plarte for the hrll audit s part of Worle Ordore 2, 3, 4, and 5.

- Yo provide "on the 5" treining Tor OEP engineers, such thal they m later
able to po foom this Lororning colivity with p: l;‘."l'i:‘ll?l from within the OBP
oraanizaticin

!-/u-.l_ﬁfu Doy

L0
In order that o)l recuits oblained are cornsistent, and that a uniform method o
plant selection is obtained, u que‘uorm u!(- vas developed, to be used as a basd
of decivion (excmple as inciuded in Scetion V), The questionnaire permits th
comphation of rpecific date 2o requived to evaluate the industrisl coraples, and
as required o sumimarize the resulls into the point sooring system.  Elements
covered by the quustionnaire are grneral dato, production detail, cnergy
consurption irn’mm'liow, cqaipmeont  and  proccus  epscifics,  and  enargy
conservation infarmation,

f
S
C

Fach screening aclivily was conducted lhrough the saine ot of four stepe, as
follow:

erinng Plont Salection

CEPR, through its stzff in Cairo, contacted o wide variecy of plants in hoth
the Cano and Alcrondria arcas, through the publie sector, and determined
which might be riwnde'-ou Iy cerved by en encigy audit. From this Jong
list of plants, OFF cslablished a "short list," based un proximity tu Cairo
and Alexandria, mdufu"dl setor, and plant managament interest, Data
was then accurnulated for cach plant on the "short list," and this dat. made
available to the FW plant screening team.
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2. Plant Seheculing

QER, through ite plant szrvening peraonnel for this project, developad a list

of plants to be visitud and scheduled six (6) one day visits to plants near
Ceiro m'nl Tive (5) ene doy visits to plants near Alexandria,

3. Plant Visit(s)

The FW plon' sereening team, Logather with representatives from OEP,
visited each plant in tuin, with & one day visit as set by the schedule.
During cach visity thrce aolion items were accomplishod, namaly:

d. Diccucnicrwith plant pereonnel needed  to complete  the
questicnnaiic,

b. Inspeciion of leshnice! data fites.

c. Plan! tove and nspeotion.

completed plonl quosticnoeires included in thie report in Section 1V,
Appondis A :

Results, @s eblained fiem each visit are presented by the eleven (11)
}

4o Dlant Scuiing
Scores for coch plant were assigned after each visit in accordance with a
previously  develeped  scoring system  (as later described). AL the
corpletion ef the plant scresning activity, a review of ecach score level
was mage, and Lhe plents with the highest scores were selocted for audits

in Worke Oracrs 2, 3, 4 and 5.

SCORIZS /4D DESCRIMTIO!

The seoring systein for the plant presereening activity wos daveloped to permit a
rechanism which would inter-relate the various asnzcts of a notential plant
audil candidate's particular circumstances.

A series of guidelines, as displayed by Exhibit 1 below, deseribz the weighted
points tn be assigned to any category, and, as menticned carlier in the text, the
complete results of each questionnaire are included in Scetion IV, Appendix A of
this report.

Actuz] scores assign cu in cach category for each of the plarts sereencd arc
shown in Exhibit 2 and summarized in Exhibit 3.

-0
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Exhibit 1

Evplansiicn of Avnealeo! Foveo dne Plend Gele tion

[oeltis R LA s RSNV S sl

1. Type, Prosess Unito, Fovinment: Is e process cquipramnt of the type which is
unique only tu thic ;! Nl oer o the type which can b found commonly in maat
industrict planie or in other plants producing the came gookels? M"ondgue” gets @
Tow seoin, "COH'.I‘.(LH ('1”1 alituher voore.

2. [\pw’ of Doncnddie Frodoeter Aplont thel experts some or ell of i [' roducts
QGLS & ighoy "-mn- coonene widehr dees ot Ro ! nould pelote to

uonly, e ceore ¢
the poreentag  of probect cunartede With D polnts cqus? Lo 750% t;,\:;r:x-ts.

3. Ao (Lol B /voplanl that i either very oldy) so that it is more
difticule to J':\,ll.‘; en um:f:un;-r-.i or cod-on cquipment or that is cerrently in
the midst of o modermration would, in cither coey ool a low scove. Anidesal
plant woulo he crprosinmately 29 yoeors old o Jose with livte or no s dernization,
and woula roceive tho Righeol o o,

Insirun. r‘.‘tnux, thee toobior the seors, with concddeir»iion cleo given to ils
operating condition.

&, Existiven Jnotalizd Taeninies cintion: The greater th: amount  of  existing

oo Enersy Conogpticns The greater the emoont of energy consunicd, the higher
the score.,  Scopes will allaw for the type of ensrgy used, and for other
considerations which volve judcamant, toe, 2lternste wens of the fuely ease of
export of the fuzl, ctes Al of e plants visited vsed mevout (ha. 6 fue) oil) and
clectricity, In addition, sorme of them also used sular (Siosel fued) and/or nature
gas.

6. Aviilohility of Teoonical Dota: The greater H ¢ aveilebility of Technical Data,

the higher thc seoro. 1his io dise to the need for origins! design conditions, {low
retes, and prooces eirenarmoent for proper analysiz of eneryy cunservation

opporiunitics.

/s Potenotial Ene v

Potential Enc oy warvelion Imprevener o ot The =oore for this category is
broken up into l.wo parts, hali far no cost/low cest Pame and half for ilems
reaquiring an investmeni. The gre ter the potentin! for improvement; the higher

the score.

A plant opercting with first class maintenance and a process which relates .well
to the current states-of-the-art would receive a maxiraum of 5 points in each
cateycery, while a poorly meaintained plant with oid, inz{{icient processcs would
receive up to 20 points.



some Examnles of Ne: Coot/low Cost Ttemes ores
- stecm Jeoks
- poor combuction ciiiciency
- Jittie or no halation
- couipnent ronraan vehien nol needed
- brettor maintercnos and operations
- imLroved solicouling
Some Crarnslos of Invecing:al lncms aro;

- recovery of weste ool from:

- slack onues

- Procoss sireians
- condensale

- hlowdoyvn

- hot water/Bol ol bolty

- power fucter improvement with capacitors
- varieble ceed motors

- :ogenciration

- condenssle recovery system

-0 -
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Exhibit 3

The Tollowing ic a 1'
scores then provic
audit, and for suu.,equcnu audit.
are cleacly in need of on auddit,

10 of the eleven (31) plant

tir
Li

Rarii R 111 L
J. Alexandria Petroleum Co.
2. ElNase Comany Tor Col

(Fertilizes 11 \*.L)

3, MISIR Cheoovics! Induistyics Co.

b, The Portlond Conent Company

5. Cairo O Co.

andt Soop

6. Kahia

Foud Canninn Co.

7. El-Nas) PMhrrmceenrio:

8. Egyption Storeh, Yeus
9. Edfine Fond Cas nning Co,

10. Al Zabaal Che

11. Abu-Qir Feriilizer Co.

* Not
compleled at this

: basis for soloetion of the principle condidales
From among the eleven (11) plants

atcal and Dertilizer Co.

selected for on cudit ab the presci:

ore. Theso
for planl pre.-
visited, cight (8)

s in order of decreasing s

JCOIC

82

woond Basic Chemicals 76

%73

59

:1 Chemical Co. 50

Land Detergent Co. 45

5
P

33k

time, due to the audit work alrcady

luni by Alexandria University,

¥%  Nolgiven o score, since an sudit is not appropriale.
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Jantiery 15
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Piant
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Alew. Pet. Co,

(+ Yevondrin)

Series

sector in Egypl.

2. These

Companies
cost ereryy consopvation m

refleet

hooen usieu

vours 2,

represe nee

ce a bosie Lo celect the plants for precsudit,

Port. Cerient

CO.
(Cairy)

The plants selected Tar

4

PRI S

By OGP

El-Nazr Pharm.

(Cairo)

Cuaire Qil & SozplKaha Food

(Cairo)

Paralle)

l\/"

epportunity to
GUUTUG, 85 W

‘on of these componies is

ENEFGY CORACTVT TN IMgasUre o,
3. The cur rent coor Gy onnsunn
ICJL'ILPHL che I( ) canser g'fl..l,

will b

coequote

wihzn our ro

67 bacic industries

commendaliong
to demonstrate a meaningful resalt.

(Cairo)

Parallel

audit

5

O g e s b -

Gy OEP

cgvpt. Stereh
(Alexandria)

Edfina Food
(Ale:andria)

Paralle!

in the Industriel

ave ennrgy with no cost/Jow
es wilh copital improvement

significanty and the
are implernented,
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In order Lo prepare on evelustion which would b eosnsistent for each plant visited,
Focter Wheeler doveloped o queciionaniie which forned the basis of discussions \‘.’IUI
Plant munagzment 2nd whish vwon completed immcdiately tollowing each visit. The
questionnaire specifioslly covered the foltowing topiee

- CEdve RAL BTG !
- SRR B (A

- EINLRGY CONRLZRTION
- LU e b i T e

- ERRGN OO IV Ao

.
The corpletod quectionineires for each of the eleven (1)) plants visited are included at
the end of Scetion IV in fugpondis A

The following in o brict wunvmery of o overall impression of cach of the cleven (11)
plants widch we viched: :

Qvevedd Troproscion of Fool 21 b Vigifeed

1. Ceir

o Conroiy s Ac the Iacation visited, this plant dous not produce
a

D oprce “t_, Fol instead produces soy bean oil, ehicken feod and
animzl feed, Soventy (70) percent of the seam jroducsd by ‘*w ')lan. is vsed for
the procossdng sices of cutiaetion and refining of the soy heens. Jt wmulr'.' Le
relatively cosy Lo recover condensate from those Do proce "mq crees.e The

LR V)

boiler ien noeds 1o be improved fioin e eland oint of huat recovery, .u.-,!,'let.ion
and instrumoentaiion. /A wide varicly of both no cost/Isw cost CNargy conserve-
tion mrr;\x(:.miiiif.s (" CO%) and investment ECOs could be readily identificd Tor
this plant.

2. .[-;_l_-’l}_!:rv.:' P s.:'PL couticsl Urgu_v" Co.  This plant producss [ifty (50) different
producis o)l in batoh cperation foom cleven (11) different operating enits. The
consumotion Jf steam Be fairly equally epread oul ernony oll of the various units,
without ony 'ﬂlly farge individual consumisrs,  Some cnergy conservation
cpportunilics do exici, howover, due to the complexiiy of the plant and its
relatively low energy ucaqe, ao cernpared Lo other pl=nts, a laroe anwount of
effort would be recvired to achieve what would be ceosidercd relatively low
energy savings.

5. Abu Zabszal Chemical and Mertiliver € 0. This plant is e: tremely maodern and up-

to-date in terms of its energy usage and efficiency. Because of this, there is no
current necd or anticipated Tuture need to conduct an avdit. The plant does have

- 10 .



W EFOSTER

a specitie problem i Loy of its cifficulty in arronciog Tor the power company
Lo both corent its generoted dlectricily and/ov picvide tomporary cleetrivity, 4o
3 T Y

requircd, 7P chouold Teoh mf'u thivvoeoific meblom end ondat this commpeny, us
woll oo cvle e ofiecr d cotnpoeniozg o resolving Uhis matter.
4, s Tomnoe gy Vit thie esceplion of the peao'euim retinery,

’ i H . -} . s M - Y Ve . Y sy et
AT S I SR T !,:.'u::":,-\_.' NBoncoany o Lo otner plonts vichied.
{
\

{
lhv'(' i ss.-‘; Cowice vericty of oy coneeiy - Uon opporianitios (HCO%) i kis

plant hoveve, 10 endy coaelatively :f\/’ CO paove o he obynotive, an vty
lorae coenat of enoroe conld b connervede Theon SLJ(;‘(.:; ol U0 s cevta the,
in turn, beeooppted to by coment eompnnies In Flovpty widch repiesont @ maior

4

uselt ¢f coengy. Vhe nonooemnent of Lhds plant was nobl o cooperative so in other
plants in termme of enevering ous quostions cnd chowing us wound the cperating
unite,
2. Kabhe eel Chonnin
(_.HIHCF‘)MEI ERTRER SRR
its busiiesn, o enoioy coniumplion varic.s vid

Jaroest croorgy cunsen

oo wWios viricly ol scasona!
covse of Lo coosonal ooture of
:l‘,’ from month lo month. The

iplicn do in the poriod from April throagh Joly  when
toratons wre orocasccde There b oogrect ooen of vicibie, obvious waste In Lerms
i W ]

of leaks wnd uninse! Lod pipe ond ounpecovescd encrove lostrumentotion s
virtoelly nooeericrent, A creal desl ol dnvestoo ol worko needs Lo be done around.
cof the obhor plunts viciled, its tnial cnergy

the boiter cicne Conc vea Lo ciony

constinplicn s goite oo The repneentatives of this compoeny had a groot daeal
of tro 'U Sitcina roloncing ond spoaldng Bnglichy much more o than in any othoer
plart wizitods  Thic mnde B0 womewhal e (1.f"*u L to obtain 1.‘0.111!‘(:({
informatiog nevestin bos  they wore entremely courparetivee,

(. FlNose gis Feitides e Pluct Dew to the
Guerall <\,.r.,‘z!“ Ny D e ortilizer pl, s, it vias woreed to
fimit tie coone of cuorgy consorvation workg at this tics; to only the Fertilizer
plante The Fertibzer oloat and ite auseciated hoilors coun !rn. laraz quantitics of
clectricity (l) megavietts) and mmazout (o rosbinately 30,000 m*”’yucn) It
appoars ol o cun able amemt of encroy can be eaved throuoh Loth no
cost/low cost cnd invectment £CO's in the boller ceca A more thorcugh

investigalion intu the vather complex procescing arce chould wlso serve tao
proditee ootractive ECOe Unlike most otiier plaats vivited, the complexily of
this piant is voch thet it wou'd nat bo appropriate to conduct an energy oudit for
anothor plant i porelie l witiv this effort. This plont rec ived the ccennd bighest
score of @)t eloven (11) plents visited,

‘:\

M|
RS

7. Egyptian St . L Nerst, and Daoternne L Cornn 1\_((‘53;]("1 F"C'OW‘) This plant is a
rather coverall consuiner of ¢ 2rgy.. odous, hiowever, have o {ull renge of
typical no cost/iow cost and investinent ECO's. Tne jlunt's bigyost problem s
thal of frequaat power feilures which ceucs them (o continuously run an
emergency diesel generetor for electric power generation. The most irnportant
ECO in the plant is the potentizl for venerating electri- ol power by letting down
the preccure of the 15 bar steam to approximiately 6 - ¢ bar acress a turbine and

~11 .
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10.

reusing the lawer prosouee
have sn cisray oedil,
it mucl o aiver o towe o

Abu-Chy 17
t[(lHI\'!LJ)

"lu;vm ior [)1 neess ULE,
bt ;;l‘.

'lfx'

The plant needs to eventually

Beoproccid time, dus toite Tove cnopgy consumption,

i

.
Vo .“ e £
pyeolcen U

constinplion in in

f inonern
viath o intor-
of

suousing the Jal

.
gueoreTine

Y. ! it
}‘I\ i cat Mmoot

11!

v L

o

nations! oo s nGoCr appoaranes, oo e mnintenasnes, and aboonee

any sizable cocray wonio, Wnis plont o enescds ol othor plonts vivited cod cen
SLPVE A LN Ll ool Tor othor plani oy This plent does not presonily
need oo chrrty aidit, sos wold i apnear Lhal one eomd b Fstified in the
forcecochi > foceres Vo woukd Dcconmorne!, iswevion, that o ctudy b naadn of the
plant's i vystom fos the dunt purpoue of U!:Hr:.“:’.Ul'lt_] clectricity Trom
sleam vaich in curpontty Being Jeb doven in provense ondd oo Tor o ldng batie
use of the Yo tond/he of 000 bar dleam which is currently Doing vented Lo the

armorphiege

'H ] (,,,f;f “
\’(:‘.(_I‘.,'\,\s'.m Yoot b

porticulsy RIIN

.

. hll'l H"”

el

This plont Is <dvallor in many ways Lo the iKabhm
) ) J

rvu,(.hu:;::. scosonegl conned products from fruits ond
variation jn ity r“ﬂ:’.’.‘l‘(_‘,}.' r‘;rn'\',m;'.;)fi':.-. doponding unnn the
qy consanlion (f dooavailable at the Lime of ow

visit seon ol Lie noistent s contlicting, Lut B0 cppears thot Whis pland
i ; : |
. - . - ey - R . . v, . . PP R

dovs conmuae connewhe s Togs raerey thon I:.s!l; andg wleo hos somewhat less

production, The loro s

CEnergy conoumblion ¢

ala e aoving the Jast

H
i

9]

Lvr wWesis

ol July wiven beth fomsds pacle end rannge joice cre prodecad. This would be the
best timi ol veor ‘.’(.»:' doauoil Lo b caried ool In lers of paveer faotor,
voltuoo vivicticn end novaoyr faflures, Fhiv ¢lead | rech towar profideme than
docs Kebino by tepnes of vicible wonte, need for instroconiodon wnd need for
investrmoent crouadt the botlar aron thy o Cnlticlly §o ,:'x"v“‘. Thin plant won
the poorest of ol the plonis viciboo in temme of svs bty of Lectaies! dateo.

MISE Cherniest vivs Cloc Thie plant s o Jarge conmsuacy of entiay end
voould have bee o crcellont Choles for en it by G’y cuept for the very

importon 1:,:(:(; that
Univeraity in July, 1085,
for a it to
Coayptics plonts hove nol yve
did not incivds any inven
Tor OUF e da his work
siculd erpiorec by
prepate: by Alexangee
repeslod poover falleres

Lenung

b

O atiiL e
T
Prerhorincy
LUhad o Tt eudit,
Conenl ool o
o the plant
(e,
Uigdvey

VI

ady coraptoled for e plant by Alesandria
Ne cace 1 would oo hichly inopnroniate
Uil i "'py othor worthy

ol alrendy pericimed
!..Z'f‘i'i’?, il. may ‘)" afst ible
corne Lo in Uthey Tudess Hus poscibility
el reeding thoe complotod audit report
The pleatls big oot problam is that of
interrupt thoin lecieolylic prodociion of

. ’.«
i}
et
HO e
r voey :
Wittt Lo
the

anois ovalw
,.

this pdont
S al
i
ofter
city,

o arv:

cily i

chlorine fvom brins. One such lul.‘lll; wvun wilnesssd during the visit and four
other. ocewrred the dey before the vict. W oan cudit wore carviied out {or this

AN
1S

plant,
parallel

with en cudit un

complexity would be such (hat
anotier plant.

it would not Lo aoviszble to do it in

-12 -
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(34 ‘
SR PRI

large con wiacr of coergy
b for ite @ oboilere and 9
coltpvicity Tor ie Jaegs motor
cid dironcsTong vtk pland

very vado varely of bath no
Lo renotly i mmd "m- Lhis
atly cove o g‘;n,:‘ alef conrgy
'.-L Coan enoic, -"H."-:L. ue Lo
UG Wi o saeil s carrled
heocrolther plend.s Desed upon its high
“Loof i"(lllf,fl'.,')::”‘)’ :.J':r;.z*f‘i\f«'- FOGs end cone in
i ‘ Chigheat soce of oll cloven

11, Aleyendrin Potrolenn ffr,--s'xr.:-r,.
contsiing i;f,“i'f I
furncess, ot
Griven oo
oot il
cost/loe con
rovincry. 1Ay
and their ot
the complerin 4

sut il ho. b dene I poe
coneur o." foir oo
1\'*11!»1'1 o iech
{(an [‘L,.n‘.'.. vinitor,

hove for plants A0 and S, the

Hnent etes repiesentives oo encn of the plante victed veere exdremcly holpfud

Except for the problzme noted in the diveusion o ‘
[RENTARIYE

and conpor-tive fod
selectod for no sudit,

1
}

cloarly proved thet they would continee Lo b so, should they b
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Plont Number: 1 Date: August ¢, 19

N of Pl Calro Qi and Soap Co.

n. ]("’)nn

:{,i 'L"')

CUNIR AL

1. Vst yooy wes thin ploal bl
Bateh Editle O Redining « 295% New Extrectinn Unit - 1907
Animzl Fecd Plonte (7Y 2 1965 Conlinuous Udible O Rodining - 1675

Ol Chivien U oed Ui - 19465 Botlersy Capaeity, Toms/th &Two) 8
Now Crichen becd Unit < 28704 (. Total) Yeaor 1971773 1960

2. The decion e pronces wios developed by wham?

Belguire, Weet Germany, Others

S ANy major cxpensions or modificalions? When?

PTETY TN ey et e
RS B NP NELANE IR 1N

1o What prodocis d o oyou preduce?
Soy Bewn Gil

Chickern Feod
Hull Animeal Feed

~15 .
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Plent Mumber: ) Name of Plagt: Cairo Qil and Seap Co.
Questions Ueed te Add o Planr Selection (Costinged) Page 2

Pii_(’ L Lo A (C‘.\.v','zé.i:m:':(.f)

N

Whint is

-

=lguantity or nimaban of vole per yoor of those prococts?

. 500 Torgy per duy of {oed (Soy Bran Feed) < Typically 7,000 Tons per month
VTon por doy of Soy Breen ON
210 Tons pur éay of Chiclien Feed
Undetermined camntity of Finil Animal Fozd

w

. VWl wre your cooating o tevinda?

any[”chJ(.\
(Sometim.s Cotlen Secd)

4, Da you pred s ther some type and craount of products ull yeur long or docs it
vnry?

The amoud varies

5. What vecords or scummaric . do you have of this production?

Duily Records

é. Muy we briefly sco thes: records?

Yes, (Not seon at Lime of vivit)

216 .
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Plant Mumbes: 1 MNorme of Plant: Ceiro il and Soap Co.
Qrestions Uusd to Ald i Flant Seleetion (Continged) Paye :

PRODUCTION (Continued)

7. fre: your producte sold domoestically or interationally?

Domestically only

r

£ L.
(21 ot

8. What j¢ the percent o

100% Diamecdtio

v, Dogs your [onl epainte areund-the-clock; seven (7) days » weeic or if nut, how
many cifie per day aont por week?

s chifts o day, 7 doays ooweoh, but operating only 75% of the yoar and shotdown

other tiones for mainionenoa.

100 Flow meoy totel deye pae yoar dovu it Lypleally oporate?

4

275 Day: (Rocheel s guin letor)

[}
/]

11, Are there eny foctovs vehich cause seasonal effceuts and whe b ore those?

Availability of seed

- 17 -
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Plaat Mumiber: 1 Natiie of Plunts Celio O} and Swap Co.

Cruectior, Unnd

to Addin Plant Selectian (Continued)

f r\ﬂ[ .J _ If m‘ (Cuntinue d)

17,

N
.

4,

Arc prodects sonsitive to cnvironmentad Tactors in ctoraga?

No

SR TTON

fbout Teve meh money do you snead per vear for energy?

Not aveilsble al time of visit, but con be obained from mein office,

Does the ainovad spent very mueh eoeh rmmonth?

Probably yes, to be confirmad Jeter.

What ere the varinus types of encigy that You use?

Mazout (No. 6 Fuel Oit)
Flectricivy

Do you hove monthly recerds of consumption?

Yes, estimates available for each unit on steam.
Measured overall consumption tor Mazout and tlectricity

-18 -
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Plevt Nurahare ) Namo of Plants Caziro O and Soap Co.

Crasticns Ured to Ald o Flent Selection (Contiiuad) Paue &

5. Moy we bidefly cun thoes recorda?

Not available at time of vicit

q

EQUIPMENT/LETESS

ndividus] vsers of energy?

-

1. Yhot itene of couiprient rre yous Dincoat
Boileis G4 rout)

Motors on Flommermill and Flalers (Flectricity)
bleam usere in extrgaction and refining

Z. Wist iteime of equipment contribute sdversely to your povier Tuctor and dermand

factop?

Mot knawn
Fower fuctor epproximately 0,76 to 0.78

3. Do you Luve coulpment wazeificatiogs, manfecturer's data ¢ nd/er dravings?

Yes, for now cquipraont only,

4. Do you hiave an couipment list?

No

«19 .
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Plant Numdie: 1 Name of Plants Cairo Qil and Sosp Co.

Quections Used ty Al i Plant Salection (Continad) Pag: 6

QU T PRGEESS (Continesd)

R Invidaot luncosge s the sbove information availeble?

English

. May v briefly soo this information?

Yes, not aveilable at plant site, only in main office.

7. What vait{s) or seation (s) of the plunt ore the biggest tsers of crergy?

Extraction and Ko fining

8. Do you have disvings showing the proceseing scheme vsed in the plant; insluding
instrumentation?

Mes, Process ove and P& drawinos {for now units,
Only Pros csa Flow for old units.

9. Ave ploigplen dravings evelileble?

No



s
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Plent Numibers l Narne of Plant: Cairo Qi) and Soap Co.
Guestions Uscd ta Add in Plant Selection (Continoead) Paona 7

LV TNG (( obinedd)

100 May woe bricily ceo theos dsavings?

Not available at plant site

[

cry manjol canegy eerservetion reluted probloms in your plont that you
are covipcnuly vore o7

1. Are therva

WNees for e inslrenentation
Sone fnterrupiions in pover supply during the summer

N
°

Have eny steps vel been takien in your plant to Lry to eonscrve enerqgy?

No

b2 Ie towve preguntly eny recovery of steom condonente
No (Condensate from extractinn is contzminsted with Huxane)
Mote: Condonsate can bo rocovercd ot one location in extraction unit and two
locztions in batel refining unit.
4. Do you pay a pe1 clty e )uur cleetrical bill for having a low power factor or
penalty on demwod fucle

Do not know

« 21 .



Plont Nambar, 1 Name of Planty Ceiro Qil and Soop Co.

Guefione Ueod L Ade in Phad Sclzction (Continuod) age B

ECREY GO ATION (Centinud)

Does  youwr demund  for clectricity  fluctusie greatly or remain rclalively
gonctant?

Do nat lznow

Are theve wny hot lines, tanks or ether hiol curfaces which zre not preczntly
inselanud?

Yes, capeeially in old units and arcound boilers.

Do you verd any steam to the stroosuhere?

Nao

Do you recover any heat fror the hol sleck gases Jouving your combustion
equipmont?

No

ls there ey menitos ing of the coeess aly in the ctack gaues from your cornbustion
equiprnent?

No



Name of Plants Cairo Oil and Soap Co.

Queations Urcd ta Add in Ploat Seloction (Ceatinge.t)

L)

PO CORE

S iemre pworol) ve el astic trim of the siv/ivel ratia?

Yes, bul not best possible way.

P
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Pl Numbers 2 Date: August 11, 1985

Name of Plant: El Nasr Pharmaceutics! Cherniesl] Co.

GENZRAL
1. What yesv veas this plent bullt?

Initial plent startop - 1963 with continuous development and expansion to the
present time.

2. The desicn ar proceas viss doveloped by whom?

Initially Russian with much technology from Brown in Sweden

Je Any major exnansions or modificaticns? When?

Yes, cantinually

[RORENON

1.  What products do you produe:.?

50 Different products produced in 11 bateh proces:ing units covering arcas of:

1)  Biclogical Fermantation 3)  Pharmaceuticel Chemicals
2)  Synthetic Chen:isivy 4)  Veternarian and l.ab Chemicals

w28 -



Plont Nuinizei, 2

Guantion: Useat to Ald in Plont Selecting (Contines

Pic

2.

‘e

DUITTON (Continusg)

Nams of Pleit:

el Nasr Fharmaceutice) Chemical Co.

o)

Page 7

Vihat 5o the bela] quanfity or cumber of unty per year of these praduct.?

19¢3 - Producting “00,000 L h/\’
J960L/0) -lJJHHLHJA!ND/
o84/ 35,600,000 l_h/‘\’ P

What cre your eiovting materic)e?

S0 ditferont raaterinls

Do you prod o the came type and

vary?

The amourt varies.

amount of produ

cts all year long or does

Whal records or suiincrcies do you have of thie produsiion?

Daily records.

May we briefly see thhaee record . ?

Yes, (Not seen at lime of visit)

it
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Priant Numbos

Name of Planis E] Maae Pharmoeccuticot Chemios

:] Co.
Crunstions Ueod vo Al i Pland, Seloation (Conting

.) I) X
DRODUCTION (Codined)

7. Noeyour pendusts sald domesticozily o internsticnelly?
Dona clic muostly.

8.

Whaot i the percent of eren

.43
98% Domueelic
2% Ilernational (Cerimany, Hronce

, Sudan, Jordain)

9. Daocs yeor plant cpoevale around h* Jects, caven (7) doys a veed!'s or I nob, how
many chifts poy day end poos week?
3shifiec o day, 7 days o weel:

100 How meny totel dy

‘,u'* vy

365 (1

CGous 1E Lyplos!ly operate?
o

choauicd oovtime for raintenann

)

].10 /\Lf_’ t)lt‘:;l' ”ll) fL"“

ctory wihloh covse scasona e and vhab ace these?
Variatiens in demand.



G el o
13
Prrant Noamber 7 Nure of Plapt: 1) Nest Pharmaceuticsnt Chersical Co.

Ghasotions oo Lo Add in Plond Selection (Continned) Pat, &
PROOUCTION fCorainnsd)

12, Are prodecie eeasitive o enviverunental factors in sturago?

ERTRGY GO LU TION

Y. Aboul hevc neuch mensy o you srand per Yewer for conay?
Not aveilible at Lime of vist but can be obnined from Fineace Departrnont.
2. Does e ormount ool vary much each medh?
] o
Probably yos, to he confirmed later.
3. What are thie variovs Lyseo of enogy that you uss?

Mazout (ido. 6 Fuat Qi)
Electricity
Sutar (For boiler staring)

4. Do you Lezve maonthly records of consumpation®

Yes, measurad tetel with cstimaeled consumypition for ee:h product line.



;73757 TR e NN A N «
§rosTER WHEELER
Plnt Nomibe 2 Name ol Plastr Bl Nawe Pharmaceotice! Chernical Co.

Quusticms Uosd vo Ald in Plert Solectiog (Continued) Page 5
CREIGY CONSUMPTION (Continued)

0

5. May we tnicfly soe tivss records?

Not available ot Lino of visit.

ZROOESS

Y. What i natof equipmaent ere your biggest individual users of energy?

Doilers
Air Comnprossoys
Noanonia Comprasrors

2 Whal e of cquipment conlribite adversaly to your power factor aid demand
fartor?
»
Not kncwn.
Power fuctor epproximately 0.0

Do you have equiprment specificeticns, manufeetirer's dota and/or drawings?

!
L]

Yes

4o Da you bave aic coiipment lisg?

Yes

- 70 -
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7
[

Name of Plonts £1 Nasr Pharonceutical Chemicol Co.

o {Continned)

Fege 6

chove infocstion aviells le?

fiost!

y Fonclishy soime Russien,

May we brieflly sec this infermaticn?

Yes (Informetion seen and scemed Lo be in good order)

What cait(e) op sactiea () of the plont are the b

Linoust uaees o enw ¥
All 11 waits use apmosiineloly the same quentity of criagy but ennrgy study
should begin with aspinin and plastic molding unit (injection molding)

8. Do you hove dransnos choving the prosessing scheme saed In the plant, inzluding
instrenentation
Yes

9. Ara plotilan dravingy

ovailable?
Yes

>
"3
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Plom MNambier 2 Name af Plants U) Noor Pharmaccuiics! Chanicul Ca.

Gy

AR

10,

N

stiooe Uead to Add i Plent Sclection (Continoaed) Pege 7

l’[‘\‘ ('u}\ e

A, . TeoThne vmag . L T
Moy v bele [y voe T demei o7

Yoes, but didi't see Piot Plon.

ROV G5OV

Ave LEore cay mnjor
!

No Jarg. probloms, but ooy emall ones, DI

ficult to trace due Lo lact of
inelruimiontation, ’

Have org cheps yot been tahio b in your plant Lo Ly to concovve onoooy?

No, Vise b chacking of steam traps and repair of insulation and lealks ondy,

Fothore procently oy rocoves ol eronns wonolinanie?

No, bui recovery system in plece Not vacd {or follawing 1 casons:

1) Acidin condon: sle

2) Insufiiciont prossure Lo rccover condenzate

Do you pry o penally oo yowr cleetiios] Dl for having a low povier fector or
penally on demand factor?

Do not know



7 I S .'*r rf:3 £75 (g
W) FOny 5 WHIEELER
Plent Nivabey 2 Marite ar Plaats Bl Nospe Phoermecoetics! Cheniea! Co.

Quosticoe Used (o NS in Plend Selestio (Continged) Pame &

EMETUSY s

‘..:",\"ntz')\‘/ L"fl‘l!‘()

H Do yu“" Comen b Tor cleetricity Tlustunte greelly  or

; U ratuain relatively
constrty

Do not livow

6. Are tharo ey hot diner, Lealky o ciboo bot swefaces which are nob prescntly
inewutod?

Yes, ecspacislly around bollo e arca

7. Do you vent mny slean, Lo the clmsephore?

s 8

Nes, from blowvdown dra

Yo o you iicover auy heat from the bot slael oasoe e ing youwr eombust
cguipmmnty

Leunomicer an ' superhieoler on coch boiler

J. Iz there an)’ munitoring of the cxecss air in the ciecls gases from yoor combustion
equiprnaat?

No

-31.



B FOSTER WHEDLER
Plant Nambey: 2 N of Dents £ Nasr Pharmacceutical Chemical Co.

Quzztiions Used te Ald in Plant Selection (Costinoed) Page 9

ENIRGY CORSTRVATION (Cront fisual)

10, e thoere moouu] e cetomatio trim of the civ/fuc] 10tin?

Manual

R
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MNant Numbew; 3 Date: August 12, 1985

of Mlant:; Abu Zabies! Chemical and Tovtilizor Co.

G sstions Ui to /\Mf in P)‘ ai

(“Ln";i,' in e Jid

2.

3.

PRI

1.

Vhiat yenr vias this plont buile?

Initial plent clertup 194G, with  continuous  developmen:, oxpansion  and
modernization Lo the present time.,

The decign or procese ves developed by wihinm?

French, Rumanian, Amcricen and others

Moy mnajor crnosnsicns o modifizetions?  Wien®?

Yes, within the last year.

R ;”‘l ,Qn

Vibak producie co yed prodeee?

Fertilizora Single super phosphasz and triple super phosphate
Sulfuric Acid (0044

Phosphoric Acid

-3%.
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Mioambers 3 o of Flonte, Abu Zebaol Chemnical and Fertilizer Co.

ican Urad Lo 06 i Plert Seloetion (Candinged) Puge 2

o (x onthnued)

2‘

-r

-‘}‘

i,

Whisl is the tolel quantity o onbies of unts per yewr of these producis?

Sulfuric Acid, 650 Tond/diy from neve Moy 6 plant (Noo & & 5 currently shutdown
for moderniz tion),

Phicoptioric 2 oid, 200 Tor /oy Trom niy plant

Fertilizers, 1,600 Tone/uy

Wiiat e your stonliog maoterials?

sulfur from lraq
Phosphiale roelk from imines in Luxor

Do you nroduse the same ope and amount of products all yeer Jong or does it
vary?

Cesentially the same all year long

What 1ecoids o samimaries do you linve of this production?

Daily and monthly records.

May we brieflly soe thess rocords?

es, (not scen st Lime of visit)

w3l .



G rOSTER WHEELER

Plant Nurabers 3 Name of Plant:. Abu Zabaal Chernical and Fertilizer Co.
Questions Used to Ald in Plant Selention (Continued) Page 3

PRODUCTION (Centinued)

1. Are your products sold domestically or internstionally?

Domestically only

8. What is the peveent cf each?

100% Domestic

9.  Does your plant operate around-the-clock, seven (7) days a weel or if nat, how
many shifts per day and per week?

3 shifts a day, 7 days @ weeld.

10. Klow many total days per year does it typically operate?

335 (30 days scheduled meaintenance during the summer)

11. Are there anv factors which cause seasonal effects and what are these?

None

.35 .
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Plant Nurnbem 5 pane of Plant:s. Abi Zabaal Chemical and Fertilizer Co.

Cuiastion: Urzd to Add in Plort Sulection (Continuad) Page &

PRODUCTION (Contin tizcl)

12.  Are products szasitive to environmental foctors in storage?

ENERGY CONSLIPTION

1. About hovy much money do you spend per vear Tor cnergy?
J ’ <

Not available at tirmme of visit, but can be ubtained Jater.
]

2. Docs the amount spent vary much cach manth?

No, except for summer maintenance shutdown.

3. What are the various types of encergy that you use?
Mazout

Electricity
Sular fer startup

4. Do you have monthly records of consumption?

Yes

- 36 -
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Plant Numnbuer: 3 tame: af Plart:. Abu Zebaco) Chemical anc Fertilizer Co.
Questinns Ured to Aid in Plant Selestion (Continusd) Page 5

EMHERGY COMNSUMPTION (Continued)

5. May we briefly sce theve records?

. Yes, bul not seen &t time of visit.

EQUIRPIVIINT /[PROCESS

1. What items of cquipraent are your biggest individuel users of eneray?
Air blower for No. 6 Sulfuric Acid Plant

Grinding hills for Fhosphoric Acid
Boiler in Phosphoric Acid Plant, grinding in Fertilizer Plants. -

2.  What items of vouipment coutribute adversely to your power factor and dernand
factor?

Power factor is currently approximateiy 0.87
No real problem

3. Do you have cquipinent specifications, manufacturer's data and/ov drawings?

Y es

4. Do you have an cquipment list?

Yes

-37 .
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Plant Nomihey: D Name of Plants. Abu Zaboal Chemical and Fertilizer Co.

Questicns Ussd to Ald in Flant Selection (Continted)

EQUIPMENT /PROCESS (Continucd)

5.

9.

In vhiat inguzge is Lthe above information gvailaoble?

Allin English

May we briefly see this information?

Yes

What unit(s) or cection (s) of the plant are the biggest users

See 1. above

Pege 6

of encrgy?

Do you have drawings showing the precessing schemne used in the plant, including

instrumentation?

Yes

Are plotplan drawings available?

Yes

-38 .
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W EOSTER WHEELER
Plant Numbers 3 Nzme of Plant:. Abu Zabaal Chemical and Fertilizer Co.
Quesiinns Usad ko Aid in Piant Selection (Cuitinued) Page 7

ENERGY CONSUMPTION (Continued)

10.

May we bricfly sce these ciawings?

Yes

ENERGY COMSERVATION

l.

2.

Are there any majar energy conservation related problems in your plant that you
are currcntly aware of?

Voltage of national grid varies by 20% and frequency is not constant.
6 Megawatts of electricity is currently produced by No. 6 HoSOy4 plant from

waste heat boiler steam.

There is difficuly, however, is arranging for power compcny to both accept
generated cleclricity and/or provide temporary clectricity as required.

Have any steps yet been taken in your plent to try to conserve encrgy?
Currently arranging to run steam line from No. 6 H504 plant to new phosphoric

acid plant. This will enable ene boiler in phosphoric acid plant to be shut down
periodically.

Is theoe presently any recovery of steam condensate?

Yes, completely recovered.

Do you pay ¢ penalty on your electrical bill for having a low power factor or
penalty on demand factor?

No-
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I rOsTER Wht ke [
Plant Nuimbers 3 Namge of Planti. Abu Zabaal Chemical an Fertilizer Co.
Quectinns Usad ta Aid in Plaet Seleztion (Continued) Page 8

ENERGY CONY H{Coentinued)

5. Doos your damand for clectricity Tluctuate greutly or rernain relatively
constant?

Relatively conatant

6. Are there aay hot lines, tanks or other hol surfaces which are nol presently
insulated?

No

7. Do you vent uny steam to the atmospheie?

(5mall amount from blowdown drurn in No. 6 HS0y plant)

8. Do you recover any heat from the liot stack gaszs leaving your corabustion
equipment?

Yes, complelely recovered

9. Is there any inonitoring of the excess air in the stock gases from your combustion
equipment?

Yes

~-43 -
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Plant Numbor: 3 tName of Plonts. Abu Zabaal Chemical and Fertilizer Co.

Page 9

Questions Used Lty Ald in Plaal Selortion ‘Centinuad)

_\’/\Hflf_" (Continised)

ENERCTY GO

10. s there nonasl or sutornatic trive of the air/fuel ratio?

Yes, automatlic

-4 -
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Plant Numbery &

Date: August 13, 1985

Namie of Plant: The Portland Cement Co.

Guestions Uzed to Ald in Plant Selection

CENERAL

1.  What year weg this plant built?

1929 (Kilm #1)

(Piznts in the Industrizl Scetor)

Z. The design or process vag doveloped by whom?

Al kilns wel or dry process by F.L. Schmidt (Denrark)

3. Any major expanzicns or rmodifications? When?

~ow 3 oplants

Kiln # 1 (1929)

Kiln ## 2 (1937)

Kiln i 3 (1%40)
White kiln #1 (1961)
While kiln #2 (1974)

PRCIUCTION

1.  What products do you preguce?

Portland cement
Rapid hardening
Slag or blended

Kiin #4 (1950)

Liln #5(1951)

Kiln #6 (1957)

New dry procrss kiln 1 (1982)

New dry process kiln 2 (1985 Sept.)

80%
10%
10%


http:procr.ss

@ FOSTER WHEELER

Plant Number: 4 Namc of Plant: The Portland Cement Co.
Quastions Used to Ald in Plaat Selection (Continued) Page 2

PROBLUCTICH ‘_(Contirma:d)

2. What is the tolal quantity or number of unts per year cf these pro-tucts?

About 6,500 ractric tons per day (befare new day process kiln 2)
About 11,000 metric Lons per day (after new day process kiln 2)

3. What ave your starting materinls?
Lime stone (1,000 TPH conveyor capacity on 3 shifts)

Clay ( 500 TP conveyor capacity on 1 shift)
1% sand, 0.2% hemitite

4, Do you produce the same type and amount of produéts all year leng or does it
vary?

Same all year

5. What records or stinmaries do you have of this production?

Hourly, daily, monthly

6. May we briefly sce these rccords?

s, (not seer at time of visit)

-43 -
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4 Name of Plant:

frosTE ) -
Plant Nambeis The Portlend Cement Co.
Questians Uozd ta Ald in Plaet Sclection (Centinued) Page 3

PROQUCTION (Continued)

7. Are your products suld domestically or internationally?

Domestically only

8. What is the percent of each?

9.  Does your plant uperate around-the-clock, seven (7) days a weel: or if not, how
many shifts por day and per veek?

7 days per week, 5 shifts per da
}

10. How nany tolsl days per yeor does it typically operete?

365 days, (300 for operation, 65 for maintenanc:)
s randormn and not at the same time for all plants)

(Note: Thal maintenance is

asonal cffcets and what are those?

11. Are there eny foctoss which: cause

None

- 44 -
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Plant Numbov: & Namec of Plant: The Portland Cement Co.
Questions Uzt to Add in Plant Selsetion (Continued) Pags 4

PRODUCTION (Centinued)

12.  Arc piroducts sensitive to cnvirenmental factors in storage?

Yes, water, but normally directly chipped out

ENERGY CCHSUNMPTION

1. Aboul how much monzy do you spend per yewr for encrgy?

Information is available

2.  Does the amount spent vary much each month?

Na

3.  What arc the various types of energy that you use?
Mazout

Electricity
Natural Gas

4. Do you have monthly recomis of corsumption?

Yes

45 -
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Pland, Nuniber 4 Name of Plant: The Portland Cement Co.
Qucstinn: Uead to Ald in Plant Seleation (Continued) Page 5
ENERGY CONSUNMPTION (Continued)

(4]

9. May vie Lriefly sce these recowids?

Yes, (hot seen at time of visit)
H

EQUIPNMEINT /PROCISS

1.  What items of equipment are your biggest individual users of energy?

Kilns
Big electric motore

2. What iterns of cquipment contribute adversely to your power factor and demand
facter?

Power factor is neo problem, currently about 0.9 or greater
because of synichronous motor

3. Do you have cquipment specifications, manufacturer's data and/or drawings?

Yes

4, Do yod have s ggquipment list?

Yes

=04 -
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FFOSTER WHER LER
Plant Number: 4 Name of Plant: The Portland Cement Co.

Questions Uscd to Aid in Plunt Seleetion (Continited) Page 6
EQUIRIAEINT /PROCESS (Cenlinued)

5. In what langusge s fhe above infermotion available?

English

6. May we briefly see this information?

Yes (difficult ta find information due to poor filing)

7.  What unit(s) or section (s) of the plant are the higgest users of energy?

See 1. above

8. Do you have drawings showing the processing scherne used in the plant, including
instrumentation?

Yes

9.  Are plotplan drawings available?

Yes

-47 -



Mame of Plant: The Portland Cemicent Co.

Questions Ucad to Ald in Piast Selection (Continued) Page 7

ENERGY COLSUMPTION (Ceatinued)

10,

May wu bricfly sce these drawings?

Yes

ENCRGY CONSERVATION

lﬂ

N
.

Are there iy meajor creray conservation related problems in your plant that you
are currently awarc of?

Need relichle instruments to control the air to fuel ratioc on ezch of the kilns.
Would like to add chemicals to wel procescing to reduce the amount of water

from 30 to 25%. Also poscible chengz of wet processing to dry.

Have ziy steps yet beon taken in your plant to try to coascrve encsrgy?

No (Japanese {irm currently evaluating feasibility of converting wet kilns 5 and
6 to dry cperation)

Ja there presently any recovery of steam condensata?

Yes, the stezm condensed in the turbines generating electricity is returned to
the boilers.

Do you pay a pennlty on your clectrical bill for hzving a low poveer factor or
penalty on demand foctor?

No
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DETER WHEELER

2 LmL Numbew: 4 Name of Plant: The Portlond Cement Co.
Queatitns Uszs tao Ald in Plust Selection (Continuad) Pace 8

[ENE

GY CONAIMVATION (Continusd)

5.

7'

BD

9

Docs  yeour demend for clectricity  fluetuate greatly or remain relatively
constant’?

Relatively constant, but can perhaps be improved scheduling mainly for old
plant.

Are there oy hat lines, tanks or other Lot surfaces which are not presently
insulatou? .

IKitn outside surfaces are 1509 Lo 3000C,

If cutsicle wers inculated, one could net cell when the inside refractory is
damaged and the outside m ,ml of the kiln could melt.

Do you vent aoy stecam to the alnmsphore?

No

Do you rerover =iy heat from the hot sitack gases lzoving ysur cornbustion.
equipment?

Yes, heat from new dry process kiln No. 1 and 2 used to dry raw materials to the
dry kilns.

Is there any monitering of the excess air in the staclk gases frorn your combustion
equiprnont?

This was installed on each kiln approximalely 8 years ago, but could not be

meintained and is currently not operational on any of the kilns. Instruments used
are more suitable for doilers than for dusty services.

- 09 .
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Plont HNumioge o Name of Plant:
Quectiors Used to Ald in Plant Seleoticn (Continited)
ENERGY COMSERYATION (Contintad)

3O, Ju thore manosl or sulonatic trim of the air/fuel ratio?

Only on the new dry process.

The Portland Ce

smient Co.

Page 9



WFOSTER WHEELER

Plant Number: 5 Date: August 14, 1985

Name of Plant: Kaha Food Canning Company

Questions Used o Aid in Plant Selection
(Plante in the Industrial Sector)

GENERAL
1. What vear was this plant built?

1976

2. The design or process was developed by whom?

Italian and European technology.

L Any major expansions or modifications? When?

Some production as 1976 except added one additional - 10 ton/hr feed line for
tomato naste and vegetable machine.

PRODUCTION

1.  What products do you produce?

Juice (Mango, Guava, Orange, Apricot)
Jams

Tomato Paste
Frozen Vegetables

-5]1 -
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Plant Numbom: 5 Namie of Plant:. Kaha Food Canning Company
Questione Use! to Ald in Plant Selection (Continued) Page 2

PRODOUCTION (Continucd)

2. What is the Lotal quontity or numbze of unts per year of these praducts?
Tomaly Paste - & months (April to July) @ 200 tons/day tomatoes yiclding 40

tons/day of paste from 2 units (Each, 10 ton/lir feed)
Other units - no production units

3. What are your starting materials?

Raw fruits crid vegetables

4., Do you produce the came type and amount of products all year long or does it
vary?

Continuously varies by harvesting season. For example, tomatoes processed four
months/year and angoes three months/year.

S.  What records or sumrnaries do you have of this production?

Daily and monthly

6. May we bricfly see these records”

Yes, not seen at time of visit

.52 .
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Plunt Mumihers 5 Name of Plant:. Kaha Food Canning Company
Questions Uzed ta Ald in Plant Sclection (Continued) Page 3

PROZUCTION (Continuud)

7. Are your producte sald damestically or internationally?

Mostly domestic

8. What is the percent of each?

9. Does your plant vperate arcund-the-clocle; seven (7) days a week or if not, how
many shifts per dey and per week?

3 months/ycar - 3 shifts, 7 days a week
9 months/year ~ 2 shifts, 7 days a week

10. How many total davs per year does it typicully opernte?

Operates all year with different product lines of different durations

11. Are there any factors which cause s2asenal effects and what are these?

Availability of szasonal raw material

~53.
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Piant Numbos 5 Name of Plaat:. Kaha Food Canning Company
Questions Urod Le Ald s Plant Selection (Continued) Page &

PRODUCTION (Centinucd)

12, Are products sensitive to envicenmental fectors in storage?

ENERGY CONSUNMPTION

1.  About how much money do you spend per year for energy?

Mot aveilable at time of visit, but can be ohtained

2.  Does the arnount spent vary much eaciv maonth?

Yes

3.  What are the variois types of energy that you use?
Mazout

Electricity
Sular

4, Do you have monthly records of consumption?

Yes

-54 .
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Plant Numbey: 5 Name of Plert:. Kaha Food Canning Cornpany

Questioas Usad to Aid in Plent Selection (Continusd) Page 5
ENERGY CONy AP TION (Consinged)

5. May we briefly sce these rzcords?

iNot available at time of visit

CQUIPMENT/PROCESS

1.  What items of equipment are your biggest individual users of encrgy?
Mazout for boilers

Stearn for lomato paste evaporators
Sular for clectliic generalors

2.  Whst jtems of cquipment contribute adversely to your power fector and demand
factor?

Power factor stated as maybe 0.8, but not sure.

3. Do you hwve equipmient specifications, manufacturer's data and/or drawings?

Yes

&, Do you have zn equiprnent list?

Yes

-55.
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Plaot Nomber: 5 Name ef Pients, Kaha Food Canning Company

Quantions WUsod to Ald in Plunt Selection (Continged) Page 6
EGUIR EINT /0000 568 (Continted)

)

5. In what Ioroeege is the chove inforimation available ?
English mestly, tomate paste equipment - Italian
6. May we briefly sce this information?

7.  What unitls) or section (s) of the plant are the bigyest users of energy?

See item 1. above

8. Do you have drawings showing the prosessing scheme used in the plant, including
instrumentation?

Processing scheme, but no instruments

9. Are plotplan drowings availabla?

Yes

-56 -
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Pient Nuwuber: 5 Name of Plant:. Kaha Food Cenning Company

Guections Used to Add In Piant Selection (Continued) Page 7

EIG | (“)_/ C.:.‘:Z'-“", 1 f ]YOx ! (f 08 H]U(‘d)

10.  May we brielly see these deawings”?
Yes

ENERGY CONSERVATION

1. Arce twae ooy major ensrgy conservation related problems in your plant that you
are currently aware of?
300 volts frarm National Grid instead of 389 volls, requiring operation of 3 in-
house electric gencrators (1 - 750 Kyva, L - 1000 1{va, 1 - 620 th) Rapid scaling
oi boilers requires Luanumr blowdown - d treatment.

2. Have any cteps yet been Laken in your plant to try Lo conserve energy?
No

3. s there presently eny recovery of steam condensato?
Currently only from lomato pasi evaporators, other areas under ciudy.

4,

Do you |5 ay a penzlty on your clectrical bill for having a low power factor or
penally on'demand factor? '

Do not know

-57 -
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Planst Numboer: O Name of Plnts. Kaha Food Canning Company

Queetiens Ussd to Alc in Pluot Seloetion (Contliuen) Page 8

ENCROGY CONeE

FVATION (Contigad)

5. Docs your dementd for elretricily  fiuctuate greastly or remain relatively
constant™

It fluctuates

6. Are there any bot lines, tanlis or other hol surfaces which arc not presently
insulated?

Yes, many steam Jines cnn miazout storage tanks.
Many lecks of stearn and water noted.

7. Do you vent any steamn to the atmosphere?

Steam venting from uncovered tanks,

8. Do you recover any heat from the hot stack gases leaving your combustion
. equipment?

No, stacks very corroded

9. Is there any maonitoring of the excess air in the staelk gases from your combustion
equipment?

iNo

-58 -
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Plant Number: 5 Narne of Plant:. Kaha Food Canning Company
Questions Used b Ald in Pleat Selection (Continued) Page 9

ENERGY COMIERVATION (Continued)

10. Is there manual or automaiic trim of the air/fuel ratio?

No, only instrumcentation noted on boilers is pressure gauge.

-59 -
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DETER WHEELER

Plext Numiber: 6 Date: August 15, 1985

Name of Plaats El-Nasr Comnany for Coke and Basie Chemicals: Fertilizer Plant

Guestions Used Eo Ald in Plant Sclection

T Planls in the Industrizl Sceter)

CENERAL.

1.

What year wae thic plant built?

1971 start-up

2. The design or pracess was developed by whom?
Licensor - Stamicarbon for gas plant and Ni-3 Synthesis
3. Any major cxpanisions or modifications? When? .
Conc. Nitric acid unit - pure ammonium Nitrate unit - CO2 production unit.
PRODUCTION
1.  What products do you praduce?

Calciwin ammoniura nitrate 25.5% Np, HNO3 conc.

Pure ammonium nilrate explosive g-rle, NH+ liquid and gas, liquefied COj

NH- is obtained bath {from coke o .n gas recovery and synthesis by partial
oxidation

~-60 -
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Plant Numbors 6 Neme of Plantz. El-Nasr Co. (Fertilizer Plant)
Questivins Used to Ajd ia Dunt Selestion (Continred) Page 2

PROGLIC TION (Continued)

2. What s the: total geeniity or number of unts par yeor of these products?
65,000 ton calcium ammonium ritrate and HNO3 conc. 1500 tor (280 tons/day)

(85 /L)
NHz 15 produced in two parcllel trains, each 85 tons/day.

3. What are your storting raterials?

Coke oven gas

4. Do you produce the same type and amount of products all year long or does it
vary?

The same all year long

5.  What records ar summnries do you have ef this production?

Daily, monthly and yearly records since 1971,

,

6. May we briefly sce these records?

Yes

-6 -
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Plant Numrher: 6 Name of Plant:. El-Nasr Co. (Fertilizer Plant)

Queations Used to Aid in Plant Sclection (Continved) Page 3
PRODUCTION (Cendinued)

7. Arc vour produts sold domestically or internationally?
b; p Y b;

Mainly domestically, only the pure ammonium nitrate internationally.

8.  What is the percent of cach?

Less than 1% (for products sold internationally)

9. Doecs your plant aperate around-the-clock, seven (7) days a weelk or if not, how
raany shifts per day and per week?

7 days/weelk, 3 shifts/day

10. How many total days per year does it typically operate?

300 days (This value nceds to be contirmed)

11. Are there any factass which 22 scasonal effects and what are these?

No

w62 -



@ FOSTERN WHEELER
Plunt Nuunber: 6 Name of Plant:. El-Nasr Co. (Fertilizer Plant)

Quastions Ugzd o Ald in Plant Sclection (Centinued) Page 4

PRODUICTION (Continuad)

12. Arc produsis sensitive to environmental factors in storege?
I

Yes

ENCRCY CONSUMPTION

1. Abcut how much money do you spend per year for energy?

5,680,000 LE/year including 2,880,000 LE for the coke oven gas, as a feed stock,

2.  Does the amount spent very mueh aach month?

No

3. What are the various types of ensrgy that you use?
Electric encrgy

Fuel oil
Gas fuel

4. Do you have monthly records of consumgtion?

Yes

-63 -
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Plont MNarpber: 6 Warne of Plant:. ElNasr Co. (Fertilizer Plant)
Quantinns Ussd tn Add in Plaat Selection (Continued) Pauye 5

ERERGY CONSUNMDTION (Continusd)

5. May we briclly seo thoe rocords?

Yes (Not seen at Lirne of visit)

EQUIPMENT/PROCESS

1. What i >msof equirment are vour higgest individua! users of energy?

Boilers, synchronous motors for two ammonia compressors, refrigeration

2.  What iters of equipment contribute adversely te your power fachor and demand
factor? :

None. power factor greater than 0.9,

3. Do you have equipment specificalians, manufacturer’s data and/or drawings?

Yes

4. Do you have an equipment list? |

Yes

-6l -



W EOSTER WHEELER
Plant Numher: 6 N=me of Plant.

Questions Used o Aid in Plaat Selection (Continuaa)

EQLIPLACINT /200

 (Cont.nued)

9.

El-Nesr Co. (Fertilizer Plant)

Page 6

In what laageags s the chove information availoble?

English

May we briefly sce this information?

Yes, not secn at time of visit.

What unit(s) or section (s) of thz plant ar= the biggest users of cnerqy?

Boilers, ammonia synthesis, nitric acid, air scparation

Do you have dravings showing the proeessing scihz
instrumentetion?

Yes, Proress Flow and Block Flow.

Are plotplen drawings available?

Yes
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Plant Number: 6 Name of Plant:, ©Z1-Nasr Co. (Fertilizer Plant)
Questivn: Used to Ald in Plant Selection (Centinued) Page 7
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]D.

May we briefly see thuse drawings?

Yes, nol seen at time of visit

ENERGY CONMSERVATION

1.

fire thoe any major encrgy conservation related preblems in your plant that you
are currcntly aware of?

15 Megawatts of electricity are used and only 3 Megawatts are producec within
the plrml,

Shortage of measuring instrurnents

Faulty stcam traps

Have any steps yet boen taken in your plant to try to conserve energy?

Started to recover some of the condensate.

Is there presently eny recovery of steam condensate?

See 2. above

Do you pay a penzlty on your clectrical bill Tor hdvmg a lew power factur ar
penialty on demand factor?

Have a high power factor about 0.9 and do not pay any pznalty.
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Plant Numiber: 6 Name af Plant:. El-Nasr Co. (Fertilizer Plant)

Questions Usaed te Ald in Plant Selection (Continued) Page 8

ENZRGY CONSERVATION (Cantinued)

2. Does your demaznd for electricity fluctuate greatly or remain relatively
constant?

Remains constant

6. Are thare any hot lines, tanks or other hot surfaces which arc not presently
insulated?

Some insulation need repairs

7. Do you vent any steam Lo the atmosphere?

No

8. Do you recover any hezt from the hot stack gases Jeaving your combustion
equipment?

No, with respect to the stack gases, but we have waste heat boilers in the system
and also we produce pure C0O7 from Lail gases.

9. Is there any moniteriiig of the exeess air in the stack dasze from your combustion
. J g
equipmont?

In some combustion eauiprnent (New boiler No. &)
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Plant Mumber: 6 Name of Plants. El-Nasr Co. (Fertilizer Plant)
Questiens Usad te Aid in Plant Selection (Continuexd) Page 9

ENERGY CONSERVATION (Continued)

10.  Is there maonual or automotis trira of the air/fuel ratio?

Yes, only for New Boiler MNo. &4
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Plant Numker: 7 Date: /wgust 16, 1985

Namec of Plant: Egyptian Starch, Yeast and Detergunt Co. (Siouf Faco'ry)

Questions Used to Aid in Plent Selection
(Plzuts in the Industriael Sector)

GENZRAL

1.  What year was this plant built?

Detercent (Synthetic) 2 units, 1955 and 1973

Starch, 1955 2 Boilers
Specialty Chemicals, 1555 Egyptian 1974 8 ton/hr
Sodium sulfate, 1976 German 1982 10 ton/hr

2.  The design or process was developed by whom?

Detergent, 1955 unit-Ttalian, 1973 Allied Chemical
Sodium Sulfate - Dutch

3. Any major expansions or modifications? When?

No

PRODUCTION

1.  What products do you produce?

Synthetic Detergent
Starch

Specialty Chernicals
Refined Sodium Sulfate
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Plant Nuraber: 7 Name: of Planty Egyptian Starch, Yeast and Detergent Co.

Questions Usad to Ald in Plane Selection (Continued) Page 2

PRODUCTION (Continued)

2.

What is the totel guentity cr number of unts per year of these products?
Synthetic Detergent, 1955 unit 7,000 - ton/yr, 1973 unit - 13,000 ton/yr
Starch - 10,000 ton/yr
Specialty chemicals « 7,000 ton/yr
Sodium Sulfzate - 15,000 ton/yr
Total = 48,000 ton/yr
What are your starting rmaterials?
Synthetic detergent - furic acid or sulfur, alleyl benzene and other chemicals
Starch - rice

Specialty chemicals - from oils and fats
Sodium sulfule - raw sodium sulfote

Do you pruduce the same type and emount of products all year long or does it
vary?

Yes, same typs and amount

What records or summories do you have of this praduction?

Daily, rnonthly and yearly

May we briefly see thase records?

Yes (Not seen at time of visit)
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Plant Numbey: 7 Name of Plant: Egyptian Starch, Yeas® and Deteraznt Co.

Questicas Used Lo Ald in Plant Selcetion (Continued) Page 3

PRODUCTION (Coatinued)

7.

9.

10.

11.

Are your preducts sold domestically or intermnationally?
[ )]

Domestically only

What is the percent of each?

100% Domestic

Does your plant operate around-the-clock, seven (7) days a weel: or if not, how
rany shifts per day and per weelt?

7 day/week - 3 shifts except specialty chemicals, 8 hrs/day for 6 day wesk.
Averaqe 340 days/year productiof..

How many total days per year does it typically operate?

340

Are there any factors which cause seasonal effects and what are these?

No
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Plant Number: 7 Name ef Plent: Egyptian Starch, Yeast and Detergent Co.

Questions Wsad to Ald in Plant beleclion (Continued) Page 4

PRODUCTIGH {Continued)

12.  Arc preoducts sensitive to environmental factors in storage?

No

ENERGY CONSUMPTION

1. About hov: much maoney do you spend per year for energy?

Not available at time of visit, but can be obtained

Nt

Daoes the emount gpent vary much each month?

No

3. What arc the various types of energy that you use?
Mazout

Electricity
Sular (Diesel)

4. Do you have monthly records of consumption?

Yes, available for electricity currently. Can be cbtained for other energy
sources al a later time.
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B EOSTER WHEELER

Plant Number: 7 Name of Plant: Egyptian Starch, Yeast and Detergent Co.

Quastivns Used e Ald in Plant Sclecticn (Continued) FPage 5
ENIROY CONSIMPTION (Continued)

5. May we briclly see these records?

Not available at time of visit.

EQUIPMENT /PROCESS

1.  What items of cquipment are your biggest individeal users of eneigy?
Boilers (Ma zout)

Spray dryers (Mazout) Total 4 (2 sodium sulfsle and 2 detergent)
Flash dryer and turbo tray dryer - Mazout) (Starch Plant)

2. What items of equipment contribute adversely to your power factor end demand
{uctor? :

P.F. = 0.6 approximalely
Not known

3. Do you have equipment specifications, manufacturer's date and/or drawings?

For sodium culfate and new synthetic detergent only

4, Do you have an equipment list?

See item 3.
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Plant Nurbers 7 Narme of Plant: Egyptian Starch, Yeast and Detergent Co.
Questicos Uzed Lo Ald in Plant Sclection (Continuedi) Page 6

SA{Cantinuzd)

5. In whot longunae is the shove information available?

cnglish

6. May we bricfly sce this information?

Yes (Seen at Lime of visit)

7.  What unit(s) or szetion (s) of the plant are the biggest users of ‘energy?

Synthetic dztergent and starch

8. Do you have drawings showing Lhe processing scheme used in the plant; including
instrurnentation?

See item 4

9.  Are pletplan drawinls available?

Sece item 3
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) FOSTER WHEELER
Piant Nurber: 7 Name of Plant: Egyptian Starch, Yeast and Detergent Co.

Questiors Used to Aid in Plant Selection (Continued) Page 7

ENERGY CONSURPTION (Centinued)

10. May we briefly see these drawings?

Yes, scen et time of visit.

ENERGY CONSERVATION

1, Are there any major energy conservation related problems in your plant that you
are currently aware of?

Frequent power failures

Problems with steamn Lraps
Need for more instrumentation

2. Have any steps yet been taken in your plant to try to conserve energy?

Starting to form energy conservation cornmittee, but no action as yet.

3.  Is there presently any recoveiy of stearr condznsate?

No

4. Do you pay a penalty on your electriczl bill for having a low power factor or
penalty on demand factor?

Not yet
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Plant Numiber: 7 Nams of Plant: Egyptian Starch, Yeast and Detergent Co.
Questions Used o Aid in Plant Scluction (Continted) Page §

ENZRCY CONSERVATION (Centinued)

5. Does yowr domeand for clectricity fluctuate greatly or remoin relatively
constant?

Constant

6. Arc there any hot lines, tenks or other hot surfaces which are not presently
insulated?

Yes

7. Do you vent any steam to the atmosphere?

No

8. Do you recover any heat from the hiot stack gascs leaving your combustion
equipment?

No

9. Is there any monitoring of the excess air in the stack gases from your combustion
equipment?

No
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B FOSTER WHEELER
Plant Number: 7 Fame of Plant: Eqyptian Starch, Yesst and Detergent Co.
Page 9

Questions Uscd to Aid in Plant Seleslion (Continued)

ENERGY COMSERVATION (Contine 1)

10.  Is there mantgal o cutomatin trim of the oir/fuel ratio?

Only cn new German boiler.
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Plant Number: 8 | Nate: August 19, 1985

‘ame of Flant: Abu-Qir Fertilizer Co.

Questions Ussd to Ald in Plant Selection
(Plants in the Industrisl Secter)

GENERAL.
1. What year wos thiz plant built?

1979 start-up

2.  The design or precess was developed by whom?

Armmonia ~ Udlhie
Urea - Stamicarbon

3. Any mzjor expanzions or modifications? When?

No

PRODUCTION

1.  What producis da you produze?

Urea
Ammonia
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Plant Numboy: B Name of Plznt: Abu-Qir Fertilizer Co.

Questions Uscd to Aid in Plant Selection (Continued) Page 2
PRODUZTION (Continued)
2. What i the total quontity or number of unts per year of these products?

1,550 tons/day of urea
1,000 tons/day of ammonia (90% of which goes to making urea)

3. What are your sterting raterials?

Natural gas from nearby offshore location.

4, Do you produce Lhe same type and amount of products all yeor long or does it
vary?

Same all year

5. What records or summaries do you have of this production?

Daily, munthly, yearly

6. May we briefly see these records?

Yes (Not seen at time of visit)
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I FOSTER WHEELER

Plant Nurnbzr: 8 Neme of Plent: Abu-Qir Fertilizer Co.
Questions Uscd to Aid in Plaat Selection (Continued) Page 3

PRCDUCTION (Continued)

7. Are your products cald domestically or internztionally?

Both domestically and internationally

8. VWhat is the percent of each?

43% International
60% Domestic

9. Does your plent cperate around-the-clock, seven (7) days a week or if not, how
many .,!nfb per day and per weck?

3 shifts a day, 7 days a week

10.  How many total days per year does it typically operate?

Current plan is lo operate for 18 months continucusly without 2 shutdowii. Next
scheduled shutdovin is September 1986.

11.  Are theve any fectors which cause seasonal effects and what are these?

No
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W FOSTER WHEELER
Plant Number: 8 Name ef Plant: Abu-Qir Fer(ilizer Co.

Questions Uzod o Aid in Plant Selection (Continved) Page 4
PRODUCTION (Continued)

12. Are preducts sensitive to envirorementol factors in storage?

No

ENERGY CONSUMPTION

1.  About hinw much mm"/ do you spend per year for enzrgy?

Not available at tirne of visit, but can be obtained in the future.

2.  Does the emaunt spent vary much each month?

No

3.  What arc the varvious types of energy thet you use?

Natura! Gas (for feed and fuel) ,
Small quantity of clectricity (muost is sz2lf-generated)

4. Do you hieve monthly records of consumption?

Yes
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Plant Number: § iName of Plaent: Abu-Qir Fertilizer Co.
Questions Used to Ald in Plznt Selection {Continued) Page %

ENCRGY COHEUMPTION (Continued)

5. May we biriefly see these recorda?

Yes (Not scen at time of visit)

EQUIPMENT/PROCESS

1. What fcemns of cquipment are your biggest individusl users of energy?

Natural gas to primary reformer (8,000 M5/l“
Natural gas to auxiliary boiler (12,000 M2 /)

~N
N

Wh'xt items of equipmeant contribute adversely to your power factor and demand
factor?

Not known
Power factor approxirmately 0.82

3. Do you have cquiprnent specificstions, manufscturer's data and/or drawings?

Yesy

4., Do you have an equipmenit list?

Yes
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Plant Number: 8 Name of Plant: Abu-Qir Fertilizer Co.
Questions Uscd to Ald in Plent Selection (Continued) Page 6

EQUIPMENT /PROCESS (L ontintsed)

5.

.
e

9'

In what language is tne above information available?

English

May we briefly see this information?

Yes (Not scen at time of visit)

What unit(s) or szction (s) of the plant are the biggest users of energy?

National gas usage in ammonia plant

Do you have drawings chowing the procescing scheme used in the plant, including
instrumentation?

Yes

Are plotplan dravings available?

Yes
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Nurnber: 8 Name of Plant: Abu-Qir Fertilizer Co.

FOS
't

Plan

Questions Usazd to Ald in Plent Selection (Continued) Page 7

ENERCY COMSUMPTION (Continued)

10. May we briefly see these drawings?

Yes (Net scen at time of visit)

ENERGY CONSERVATION

1. Arc there any major energy conservation related problems in your plant that you
ate currently aware of?

Venting of 20 tons/hour of 2.5 bar stearn to atmosphere

2. Have any steps yet been taken in your plant to try to conserve energy?

Will be installing Monsanto Prism Hydrogen Recovery Unit from Purge gas in
September, 1985,

3. Is there presently any recovery of stcam condensate?

Yes

4, Do you pay a penalty on your electrical bill for having a low power foctor or
penalty on demand factor?

No
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Plani: Numbo.,v.: & Name of Plant: Abu-Qir Fertilizer Co.
Questions Uscd to Aid in Plart Seleetion (Continued) Page 8
ENZRQY COMNSIRVATION (Centingsd)

9. Daoez your demnnd Tor electricity fluctuate greatly or remain relatively

8.

9.

constant’?

Relatively constant, presently generating 7 Megawatts of clectricity and
purchasing 1 Megawalt.

Are there any hot lines, tanks or other hot surfaces which are not prescintly
inaulated?

No

Do you vent ony stezam to thz atmosphere?

Yes, see 1. above

Do you recover any heat from the hot stacle gases leaving your combustion
equiprnent?

Yes, in accardance to the most current technology.

Is there any monitoring of the excess air in the stael: gases from your cornbustion
equipment?

Yes
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Plent Number: 8 Name of Plant: Abu-Qir Fertilizer Co.

GQuestions Used Lo Ald in Plant Selection (Continued) Page 9
ENSRQY CONSIRVATION (Continued)

10. Is thoere manuz] or sutainstic trin of the air/fuel ratia?

Yes, automatic
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WFOSTER WHEBLER
Plant Nurnber: 9 Date: Auqust 20, 1985
Name of Plant: £dfina Food Canning Plant

Questions Used o Aid in Plant Selection

(Plznty in i Industrial Seo tor)

GENERAL

1. What year vas this plant built?

1958

2, The design «r process was developed by whom?

Italian, American and European technology.

3. Any mujoir expansions or modifications? When?

1981 new tomato paste line.

PRODUCTICN

l.  What products do you produce?

Juice (Mango is largest selling product)
Jams

Canned Vegetables (Tomato paste is biggest steam consumer)
Frozen Vegetables
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FOSTER WHEELER

Plart Numbeyr: 9 Name of Plent: Edfina Food Canning

Questions Uzed to Ald in Plant Seleetion Page 2

PRODUCTION (Continusd)

2.

4,

What is the total quantily or number of units per year of these preducts?
Tomato puste - 2 months (June and July) at 150 tone/day of tomutoes yielding

30 tonz/day of paste
5,000 tons of Mango juice per year

What zre your stmting materials?

Raw fruits and vegetables

Do you produce the same type and amount of products all year Jong or does it
vary?

Continuously varies by harvesting scason, for example tomaloes processed two

months in June and July and manqos processed two months a year from Mid July
to Mid Seplember

What records or summaries do you have of this produation?

Daily, monthly, yearly

Many we briefly see these records?

Yes (not seen at time of visit)
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Plant Numbur: 9 Name of Plunt: Edfina Food Canning
Questions Ured to Aid in Plant Selection Page 3

PRODUCTICHN (Continuwd)

7.

10.

11.

Arc your products wald domestically or internationally?

Both domesticelly and internationslly.

What is the percent of each?

20 to 25% of juice in sold internationally.

Does your plant operate around-the-clock, seven (7) days a week or if not; how
many shifts per day and per week?

3 Shifts a day, 6 days a week (closed Fridays)
Closed 2 or 3 weeks a year in July before start of Mango Juice.

How roany total days per year does it Lypically operate?

300 (aperates with different product lines throughout the year).

Are there any factors which cause szasonal effects and what are thess?

Availability of seasonal raw material.
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Plant Number: 9 Narne of Plant: Edfina Food Canning
Questions Used to Aid in Plent Selection Page 4

PRODUCTION (Continued)

12, Are products sensitive to environmental factors in storage?

ENERGY CONSUMPTION

1. About how much money do you spend peryesr for encrgy?

Not available at time of visit, bul can be obtained.

2. Does the «mount spent vary much each month?

Yes

3. What are the various types of energy Lhat you usc?
Mazout

Electricity
Solar

4. Do you have monthly records of consumption?

Yes

«90 -



B FOSTER WHEELER
RPlant Nurnber: 9 Name of Plant: Edfina Food Canning
Questions Used to Aid in Plant Sclection Page 5

ENERGY CONSUMPTION (Continu 1)

. May we briefly see these records?

Not available at time of visit.

EQUIPMENT /PROCISS

1. What items of equipment are your biggest individual users of energy?
Mazout for boilers.

Steam for tomato paste evaporations,
Electricity for frozen vegetables ammonia refrigerant compressor..

2.  What items of equipment contribute adversely tu your power factor and demand
factor?

Power factor is currently 0.8 three new capacitors will be added on main line of
transformer house in three months to improve power factor to 0,97,

3. Do you have equipment specificotions, manufacturer’s data and/or drawings?

No

4. Da you have an equipn.ent list?

No
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W FOSTER WHEELER
Plant Nuinbers 9 Mame of Plant: Edfina Fooed Canning

Questions Usad to Aid in Plant Selection Page 6

CQUIPMENT [PROCESS (Continued)
5. Inwhzl Jonguege is the above infarmition available?

No

6. May we briefly see this information?

Not available.

7. What unit(s) or cection () of the plant are he biggest users'of energy?
Tomato paste line,

Mango juice production.
Frozen vegetables,

8. Do you have drawings showing the processing schemea used in the pladit, including
instrumentation?

Nao

9.  Are plotplan drawings available?

No
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FOSTER WiaELER
Plant Number: 9 Name of Plant: Edfina Focd Canning
Questions Used to Ald in Plond felection Page 7

EQUIPMIINT /DR OCESS (Continued)

10.

May we briaily sce these drawings?

Not available.

ENERGY CORNIERVATION

1.

Are there any major energy conservaticn related problems in your plant that you
are currently aware of?

No steamn condensate improvernent.

Have any steps yet been taken in your plant to try to conserve energy?

No

Is thexe presently eay recovery of steam condensate”

No

Do you pay a penalty on your eloctrical bill for having a low power factor or
penalty on demand factor?

No



€ FOSTER WHEELER

Plant Numnber: ¢ Nare of Plant: Edfina Food Canning

Questions Uead to /iid in Plant Sclection Page 8

ENERGY CONSERVATION (Continued)

o, Does your demond for electricity fluctuate greatly or remain relatively
constant?

It {luchuates

6. Arc thore any hob lines, tanks or other hot surfaces which are not presently
insuluted?

Yes, many mzjor stcam lines and mazout storage tank. Many leaks of steam and
water noted. lce noted in refrigeration system.

7. Do you vent any steam to the stmosghere?

Steam venting from uncovered tanks and from idle equxpmen associgted with
tomato paste evapuovation system.

8. Do vou recover any heat {rom the hot ctack gases leaving your coembustion
eqguipment?

No

9. Is there any monitoring ef the excess air in the stack gases from your combustion
equipment?

No
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Plant Number: 9 Name of Plant: Edfina Food Canning

Questions Uszd Lo Ald in Plant Selection Page 9

ENERGY CONSERVATION (Continued)

10.  Is there manval or avtumeatic trine of the air/fuel ratio?

No, only instrumentation noted on boilers is pressure gauge.
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Plant Numbe:: 10 Date: August 21, 1985
Name of Plant: Misr Chemica) Industries Co.

Qusstiony Used o Aldd in Plant Selection

(Plaats in thie Industria! Sector)

CENEZRAL
1. What ycar was this plaat builc?

1559 (original caustic soda and chlorine plants)

2.  The design or process wos developed by whom?

Italian, Germany and other European countries.

3. Any major expensions or modifications? When?

1962 Hydrogen peroxicds plant

1972 New caustic soda and chlorine plants
1974 Sodium carbonate and caustic soda

1985 Increase in capacity of sodium carbonate

PRODUCTION

l.  What products do you produce?

Chlorine and associated products such as HCl and sodium hypochlorite
Caustic soda

Sodium carbonate, sodium bicarbonate
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W EOSTER Wi
Plent Nomber: 10 Name nf Plant: Misr Chemical Industrics Co.

Questizis Used to Ald in Plant Sclection Page 2

PRODUGCTION (Continusd)
2. What is the totel quantity or rembes of units per year of these preduets?
Caustic Soda: 155 Lo 17.5 thouzand tons/year fram 1959 plant
12,000 ton: v,/)’udl from 1972 plant

Sodium Carbonate: £0,000 tens/year
Chlarine: 100 tons per day

Je What ure your starting raaterials?

Common salt, limestone, coke.

4. Do you produce the same type and amount of products all year long or does it
vary?

Same all year.

5. What recorde or summaries do you have of this production?

Daily, monthly, quarterly

6.  Many we briefly sce these records?

Yes (not seen at time of visit)
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Plant Number: 10 Name of Plant: Misr Chemical Industries Co.

Questions Used 1o Aid in Plant Seleelion Page 3

PROGUCTION (Ceiitinued)
7. Are your producte sald damesticslly or internatinn: al)y?

Muostly domestically (beginning to try tu export sorne).

8. What is the percent of cach?

Alrmost 100% domestic.

9. Dues your plant operate around-the-clock, sever (7) days a wecelk or if not, how
many shifts per day and per woek?

3 shifts a day, 7 days a weck
Closed about 2 wreks & year for maintenance

10.  How many totcl days per year does it typically operate?

340 days

11.  Are there uny factors which cause season ul efiects and vihat are these?

No



W FOSTER WHERLER
Plant Number: 10 Narne of Plant: Misr Chemiczl Industries Co.
Questions Used to Ald in Plant Selection Page 4
PRODUCTIGN (Toutined)

J2.  Arc products sencitive to environmental factors in sterage?

No

ENERGY CONSUMPTION

1. About how much moncy do you spend pors year for energy?
L

Not available al time of visit, but can be obtained at a later date.

2. Does the amount spent vary much cach month?

No

3. What are the various types of cnergy that you use?
Mazout

Coke (from coal for kilns)
Electricity

4, Do you have monthly records of consumption?

Yes
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Plant Number: 10 Name of Plant: Misr Chemieal Indusiries Co.
Questions Usad to Ald in Plant Selection Page 5

ENCRGY CONSUMATIC {Continagd)

5. May we briefly see thase records?

Yes (not seen at time of visit)

EQUIPMEINT/PROCESS
1. What items of equipment are your biggest individual users of eneryy?
Chlorine Clectiolysic: 20 Megawatts, 10 for each plant

Soda Ash: 4 Megawalls
Boilers for mazout, kilns for coke

2. What 1icms of cquipment contribute adver:ely to your power factor and demand
factor?

Soda Ash has 0.7 power faclor
Electrolysis has 0.95 power factor

S Do you have equipment specifications, manufacturer's data and/or drovings?

Yes

4, Do you have an equipment list?

Yes
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Plant Nurmbozr: 10 MName cof Plant: Misr Chernical Industries Co.
Quaestions Uscd Lo Ald in Plant Selection Pay> 6

EQUIPIMENT /P OCESS (Continned)

5. In what longuzge is the above infarmation availabla?

English

6. May we bricfly see this infarmation?

Yes

7. What unit(s) or section (s) of the plant are he biggzst users of energy?

See 1. above. Also COy compressor consumes 30 tons/hr of steam and caustic
soda heat exchange consumes 30 tons/hr of steam.,

8. Do you have drawings showing the processing scheme used in the plant, including
instrumentation?

Yes

%.  Arc plotplan dravsings available?

Yes
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@ rOsSTER WHEBLER
Plant Numnber: 10 - Name of Plant: Misr Chemical Industries Co.

Quastions Used to Add in Plant Selestion Fage 7
EQUIRMENT PROCES (Contii d)

10.  May we brieiiy see these drawings?

Yes

ENCRCY COMSERVATION

1. Are there any major energy conservation related problems in your plant that you
are currently aware of?

Frecuent power failures is bingest problem
Maintenance of instruments

2. Flave any steps yel been taken in your plant to try to consnrve cnergy?

Alexandria University performed comprehensive study of entire plant for the
purpose cof conserving encrgy.

Report was completed in July 1965.

3. Is there prescntly any recovery of steam condensate?

There is particl recovery of sornc condensate.

4. Do you pey u penalty oo your electrical bill for having a low power fzctor ar
penalty on demand factor?

No
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® fﬁo STER WHEBLER
Plant Numbsar: 10 Name of Plent: | ir Chemicsl Industries Co.
Questions Used to Aid in Plant Selection Page 8

ENERGY CONSIRVATION (Continued)

5.

9.

Doee  your demand for electricity fluctuate greatly or remain relatively
constant?

Constant

Are there any hot lincs, tanks or other hot surfaces which are not presently
insulated?

Yes, there is a need foi better insulation of lines and insulation is falling off the
boilers.

Do you vent any steam to the atmesphare?

Many large discharges of stcam Lo atmosphere were clearly visible during the
visit.

Do you recover any heat from the hot stack gases leavirg your combustion
equipment?

Yes: air preheat, economizer, superticater

Is there any monitoring of the excess air in the stack gases from your combustion
equipment?

Yes, but not always warkino
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W FOSTER wWizELER

Plant Numbzis 10 Mame ef Plunt: Misr Chemical Industries Co.
Questions Used to Ajd in Plant Selection Page 9
ENERGY CONMURVATION (Continued)

10, Is there maouz! or culomatic teim of the air/fuc] ratio?

. Yes, automatic, but not clways worling.
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WrosSTER WHIELER

Plant Nurnber: 11 Date: August 22, 1985
Name of Plant:s Alexindria Petorleurn Co.

Questions Used o Aid | 1in Plant Scleo tion

- o s s e i

( Mants in the Indusirial .)&.Lm)

GENERAL

1. What year was this plant boile?

1957 (Atrmospheric Distillation Unit 1)

2. The dasign or process was develsped by whom?

Various European, American and Egyptian companies.

3. Any major expansions or modifications? When?

Yes, A.D.U. 2 1962
A.D.U. 3 1970
A.D.U. 4 1902
Lube Oil Complex 1983

PRODUCTION

1. What preducts do you produce?

LPG, motor fuel, Naphtha, Kercsens, gas oil, Fuel oil, Petroleum solvents, fube
oil (BnghL stock nnly), Micro crysLallme wax, Bitumen.
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Plant Nonber 11 Name of Plant: Alexandria Petroleum Co.

Questicns Usad to Ald in Plant Selection Page 2

PROLUCTION (Continue:d)

2.

i

6.

What is the tolal quantily or numbeyr of units per year cf these products?
5,000,000 Tons/year of petroleum preducts
60,000 Tons/year of bright stack

4,000 Tons/year of micro arystalline wax
150 008 Tons/year of 60/70 bitumen

What are your starting mutesrialy?

Egyptian Crude oils, rixed Morgan, Alamein, Balaym

Do you produce the same type snd amount of products zll year long or does it
vary?

Same typz and amouny is produced all vear long.

What records or suminaries do you have of this production?

Daily, monthly, and year]y records.

Many we briefly sec these records?

Yes, (not seen at time of visit)
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O P(\\(f“)’?’r" = “\”/"Mr ZLER
Plant Numbear: 11 Mame of Planat: Alexondria Petroleum Co.

Questions Usad to Aid in Plant Sclection Page 3

PRODUCTION (Cenkinued)

7. Ara your producle sold domestically or intornationally?

All producls are sold domestically except for tome fuel oil and naphtha which is
expcrted,

.8, What is the percent of cach?

Is accordance to EGPC plan (varying from 5-10%).

9. Does your plant operzte around-the-clock, seven (7) days a week or if not, how
many shifts per dey and per week?

Yes, 3 shifts a day, 7 days a week,
Approximately 2 weeks per yearr for maintenance.

10. How many total deys per year does it typically operate?

340 days/year.

1l. Are there any factors which cuuse seasons! effects and vhat are these?

Fuel oil: Viscosity 1500 RI(Redwood No. 1 seconds) in winter at 100°F
and 2000 RI in summer at 1000F.
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B EOSTER WHEESLER
Plant Numcher: 11 Name of Plant: Alexandria Petrolecurn Cao.
Questions Used to Ald in Plant Selection Page 4

PRODUCTION (Continued)

12.  Are products sensitive to environmental factors in storage?

Normally the heated tanks ere insulated to kezp the product fluid and minimize
heat losses.

ENFRGY CONSUMPTION

1. About how much money de you spend per year for energy?
p i

2,000,000 L.E/year

2. Does the amount spent vary rnuch each month?

No

3. What are the various types of energy that you use?
Electrizity: 96 x 106 IKw.hr per year
Fuel Oil: 137,682 Tons per year

Refinery: 16,541 Tons per year
Fuel Gas

4. Do you have monthly records of consumption?

Yes
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Plant WNumber: 11 Name of Plant: Alexandria Petroleum Co.

Questions Used to Ald in Plant Selection Page >

ENCRGY CORS

MPTION (Continuad)

5.

May we briefly see these records?

Yes (not scen at time of visit)

EQUIPMENT/PROTESS

1.

What items of equiprnent are your biggest individual users of eneray?

1

Furnacus and boilers for rnazout, steam ejectors in vacuum unit, two
compressars in MEK unit (glectric motors).

What items of equipment contribute adversely . your power factor and demand
factor?

Pumps, compressars (P.F, = 0.85)

Do you have cquipment specifications, manufacturer's data and/or drawings?

fes

Do you have an equipment list?

Yes
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Plant Number: 11 Name of Plant: Alexandria Petroleum Co.

Questicns Used to Ald in Plant Selecticn Page 6

EQUIPMENT /PROCESS (Continued)

5. In what language is the sbove information available?

English

6. May we briefly sec this information?

Yes (Not seen at time of visit)

7. What unit(s) or section(s) of the plant are he biggest users of energy?

Distillation units and lube oil complex.
Furnaces and boilcrs.

8. Do you have drawings showing the prozessing scheme used in the plant, including
instrumentation? .

Yes (Block flow diagram is «lso available to show interrelation of various
refinery units).

9.  Are plotplan dravsings available?

Yes
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Piant Nuraber: 1) A Namy: of Plant: Alexandrie Petroleum Co.

Questions Uvad to Ald in Plant Selection Page 7

EQUIFMEINT /PE LOCESS (Continucd)

JO0. May we bricfly sec thuse drawings?

Yes (Not seen ot time of visit)

ENERGY COMSEFRVATIONN

1, Are therc any major energy conservalion related problems in your plant that you
are currently aware of?

Frequent power failures

Combustion efficiency
Maintenance of instrurnentation.

2. Have any steps yet been taken in your plant to try to conserve encrgy?

Have bzgun to recover some condensate.

3. Isthere presently any recovery of steam condensate?

There is a recovery system for the lube oil complex and a system is under
construction for the Distillation units,

4. Do you pay a penzlty on your electrical bill for having a low power factor or
penalty on demand factor?

No
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Plant Number: 11 Namec of Plant: Alexandria Petroleurn Co.

Questions Used Lo Aid in Plant Selection Page 8

ENERGY CD!\!T.»ICIE\’/\'I"]L"J{:l.(Cm‘xtinued)

5. Does your demana for electricity fluctuate greatly or remain relatively
constank?

Relatively constant

6. Are there zny hot lines, tanks o1 other hot surfaces which are not presently
insulated?

No

7. Do you vent any steam to the atmocphere?

No

8. Do you recover any hcat from the hot stack gases leaving your combustion
equipment?

Yes, air preheaters for lube oil complex furnaces, but not for Boilers and other
furnaces.

9.  Is there any monitoring of the excess air in the stack gases from your combustion
cquipment?

Yes, at Lubte oil complex only.
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Flant Number, 11 Name of Piant: Alexandria Petroleum Co.
Questions Uzan Lo Ald in Plant Selection Page ¢

ENEROY CONSFRYATION (Continued)

10. e there meaual or cutematic trim of the air/fuel ratio?

Manual at Atmospheric Distillation Units and auternalic at lube oil compiex.



STARLEY GOUHEULTARTS, 120,
STANLEY BULLING
PAUSCATINE, IOWA 52761

Mr, Marshall Monavch ] DATE March 6, 1986
Argomuie Notional laoboratorles
BUildi”:’, 302 SUBJECST

8700 South Casa Aveuue
Argonnc, J1linois 60439

Dear Marshall:
Please find encloscd '"Stanley Consultants' Tinal Screening Report of 0.E.P. Plant
Candidates for Energy RXudit and Evaluation by W. E., Lowthian and William Liegois,"

as you requested,

Sincerely,

STANLEY OublLFAL'o, INC.

e =

Richnld I.. Lord

a8y
.- - -~ - aeem - B N I e R L L = TR N NPT R o TS S PN .- seemia
.......... e e nae ea i PROTN - Ve e 0e b e by e S s b .
DATE
SIGNED



Note:

11,

IIT.

STANLLEY CONSULTANTS' SCREENING
OF
0.E.P. PLANT CANLTDATES
FOR
ENERGY AUDLT AND LVALUATION

These vemarks and notes are only for O.E.P.'s internal use to
screen the plants and evaluate Stanley Consultants' (Inc.)
suitebilitcy for the sudit work. The contents shall not be
transmitted in any way, written or verbal, to any third party
without written permission frow Stanley Consultants. Any usc
contrary to tho abeve constitutes grounds for payment to
Stanley Consultants based on its time dnvested and expenses

beyond those reimbuised by the Orgenization for Eneryy Plarning,

W. E. Lowthian 9/10/65

introduction
General Gbservatinng

Plant Ranking
[}

Section 1 Kaha Cowmpany

Sccrion 2 tnelvan Portland Cement Company

Section 3 El-Nesr Pliariaceutical Chemical Company
Section 4 Abu Zaabal Fertilizer Company '
Section 5 Caire Company for 0il and Soap |
Secrion 6 El-Rasr Cowpany for Coke and Chemicals
Section 7 Alexandria Refinery |
Section § Misr Chemical Compiny

Section 9 Egyptian Company for Starch and Yeast

Section 10 Abu Kier Fertilizer Company -

Section 11  Edfina Food Company



I.

Introduction

The purpose of this screening excrelse s to allow potential cnergy
audit contractors an opportunity to evaluate plant data and inspect

the candidate plante. Stanley Consultants, Tue., (SC1) was selectoed
by C.E.P, to parriciunte in the plant screening procedore,  As a

result of thot selectfon, SCU and jts subcontracter, Kinclics
Consulring, Group, Tue., (1CG) has v

sited eleven Inlustrial plants
located in the Coiro and Alexandria aveas. This SCrecning report
presencs Lhe vesults of the plan

e

Evisits and our discussions with
O0.L.P. coveriig the perjod from Septeuber 1, 1985, to Scptember 10,
1965,

Lucipy Conservalion Caterorfesn
sty pPBe b e lon Lal e o

The subject of encrgy conzervation can encompass a wide range of
subjects.  To better vnderstand and eviduate energy conservation
techniques, six categorics for cuervgy conservation have been established:

o Combustion

0 Stenmn

o Other Utiiitics

o Scheduling and Handling

0 Process Fquipment and Process Changes
o Alternate Yuelg ‘

All energy couservaticn ideas can be placed In one of these catepories,
The importonce of this Jist is to show the wide varicty of ideas and
concepis that can be included in any energy conservation program, A
brief discunsion of cach of these categories will provide a better jdea
of the dmportance of crell,

0 Coubustion: This category can include such iteme as cquipment
efficiency eond operation, equipment wmafutenance and replacement,
heat vecovery, and heat confinement .

0 Steam: This catcgory covers cquipment upgrading and repair,
stean changes, @nd stean balances.

‘0 Other Utilitices: Cooling towers, chillers, refrigeration plants,
and clectrical usage would be covered by this category.

o Scheduling and Handling: This category emphasizes the importance
of plant capacity and production scheduling to the idea of energy
conservation,

0 Process Equipment and Process Changes: This catepory deals with
equipment maintenance, repair, and replacement; operation and
process design; process heat recovery projects; and process heat
con{incaent to name a few, '

\\
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I1I,

o Alternate Yuels: Shis category includes the concepts of
cogeacration, solar enerpy, and uvoste or by-product fuels,

Energy consvrvation idess in any of these categories can vesult in
significant savings, depending on Lhe plant or process under evalu-
ation, LU is fuperacive (hat proconceived ideas do not influence
or dircet the audit rrocesse ATY fovas of cuergy doncervation must
be examined i oat leser o prelivinay wonner (o deternin it they
apply to an individual plant or facility, A1) ein of these cate-
gorics vere included 31 ous SCrueniag procesges however, only uajor
ERCILY consarvation appovtunitics will be discussaed,

Ceneral Cheeyun

< of Iedusiry inrﬁgjpt

The eleven plents viedred during this screening procedure represent
a oroed spectron of cogincering technology and varying deprees of
sophistication. 1In grneral, the design of the utility systens is
rether streigbiiorvard and unzoupllcated, Most of the systoms were
desipgnaed vith vise of cperatfon and walntenance in mind. In spite
of this, several of the plants bad eguipment which was cont.inuously
a2 problem an?d iu peed of ropainr,

The process systoms desiepn showed a much widor range of technolopies
veed.  An cxample of this i 40 Lhe food processing plants where the
procesces woere very labor intensive snd exhibited a very low level of
technologics] advauceusent, On the other hand, the two fertilizer
plante displiyed the most cucrent desipns in use anywhere in the world,
We did not ddentify any processes which vere totally outdated. ALl of
the plants appear to be serving o uscful purpose in Ezyptian industry,

The qualifications and 54111 of the plants' naintenancs and operating
staffs varices widely., Vlants which have talen the time to train the
staff and who have speus the hecessary money to maintain the plant
have been reveided.  The lack of o good maintenance and, epcrating

staff can quickly reverse any energy conservaliden measures baplemented.,
Flant Ranl dny

Basic Criteria
The basic criteria for ranking the plants vas established in a meeting
with O.E.P. and are listed betow:

Major energy savings

Need for foreign cxpertise
Low audit cost/energy savinps
I'ase of installation

o O 0 o
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Plant Ranhing

,
The results of the sorceaing process fndicate that two of the plants
visited arve in very pood shiope and vould not varrant an audit at this
tisme.  These sve the (wo Tertilizer plants, one o Abu-ir and the
other ot Abu-"rabloy Shese plonts cro Doth uning modern ticliaoloyy

and have tvodood wednionenee and cpevatdng stofin, Thereiove, the

level of onev ;o sovings o those plante vidl be low. Contoct should

be naintainad with theoe fecilities to detomine if they con contimme

this ereellent pevioioaace, Progcams ond prece o res uscd at these
alao be uneful Lo other facilities,

Five plonte ave all very sindler inomouy ways.,  Fdfina Co., Hala Co.,
Egyptian Conpauy for Stercel and Yeast, Cairo Cowpany for 0il and
Soap, amd El-l-or Coapawy for Coke nd Cheadcals, all have velatively
low-ecncipy consunption in couparicen with the other plauts audited.
Theiv preductinog lines ore ecither of the batceh type or are contintous
for shove pericds of tiue, Most of these plants have emall fire-tube
boilers and litvle or no condensate return.,  Their basic size and
process siniloritics Judicate that thoy should be grouped together.
Baced on the vanking eriteria eotebliched, these {ive plants should
hove a Youw priowviny The acount of cnerpy that can be saved at any

.
one o them is saall dn comparlson to the orher four plants. However,
these plante wie prebally typical of a very lerve wnuber of industrisl

plants in Fpypr. Therelore, even though the caevpy savings are Jow
for any onc plant when wodriplicd by many industvies, the total

can be significant. The potential savings for 01 {ive plants to-

gethiev ave at the come gonered mepnitude of the larper plants.  The
energy audits for these facilities should be relatlvely simple.

The remadning four plants ore ranked as follows:

1. Helwau Portlond Cement Company

2. Aleandria Refinery

3. Misr Chemical Company

Y. El-lasr Coapany {or Coke and Chemicals

-

These plants appear te have the most potential for entrpgy savings.
Foreign cxpertise is also most likely to be required, 1t is felt
that all of these plants have potential for major energv conservation
projects. A special wnote should be wmade regarding the El-Yasr plant.
The economics of operating a small fertilizer plant are usually not
favorable. There does not appear to be any technical reccon for
closing the facility; however, the cconcmics of ceutinuing teo operate
this facility sheuld be cxanined before an conergy audit is performed.
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Section 1

Kaha Company
9/2/85

Products: Canned fruits cnd vegetables, fruit juices, and tomito sauce or

pastc, Frozen vegatables (?)

Notes hy: Lowthian

1.0

2.0

XA Y B Y
SURMARY

w

!

This reletively large faciiity has most of the operations associated
with food wrocessing, Therefore, it is a good instructive candidate.
It exhibits cpervating and energy problems which are typicel, if some-
vhat extreme. Finally, there are a number of energy conservation
opportunitics. These range from basic operating jmprovements to
somevhal sophisticated changer. Cased on the apparent receptivity by
the plant vipresentatives we would anticipate that a, say, b-year
plan of impirovements taken in several steps would signivicantly de-
crease energy usage as well as improve overall operations,

According to the 0.L.P. questionnaire the 1984785 energy usages were:

. eleciricity 2.3 x 100 KW

. mazot 4031 tons (mertric)

. solar 4754566 liters

. 133328 Kg, natural gas (or LPG)
. L.44 % 100 wiwater

PLANT_DCSCRIPTION
The process partion of the plant consists of a receiving dock which
unleoads trucks to several parallel process lines. The lines typi-
cally include vashing followed by preparation (juicing, slicing, seed
removal, skin removal, and the Tike which may or may not include a
heating step) followed by a process step (cooking, evaporation, etc.)
followed by canning and autoclaving and cooling on a centiauous or
batch basis. Fruit jams were alsc produced by addition of sugar,
etc. followed by packaging (type not known).

&



3.0

The process linas we observed vere:

. tomato sauce or paste - including 2 stage vacuum cvaporation
. mango juice

. mango canning - a hand pack cperation

. potatoas

_ other vegetables - batch autoclaving

. Jams

The tomato sauce (paste?) line with its vacuum evaporation was the
most complex opzration,

Two utilities were inspected: the boilers and the
refrigeration/fraeczer system. These are described in Section 4.0.
Dedicated coolcr towers exist for the refrigeration condensers and
the vacuum evaporation {lash system. MWater trcatment for the cooling
towsrs and boilers is limited to water softening. kater is supplied
to the plant via wells; it is nol known if these wells are owned by
the plant or are part of a government system, Compressed air is used
in the plant; nowever, we did not inspec?t the compressors.

OVERALL IMPRESSICHK

The people {workers and technical people) are friendly and open. The
plant representatives readily shared information, spoke of problems
they had, and earnestly scught to help as well as requesting aid.
Becouse of this, the plant would seem to be a good location for
0,E.P. to work with.

It seems apparent that a number of chronic gencial problems are cost-
ing considerable time and money. Most apparent is the need for im-
proved water treatment for cooling water and, especially, the boiler
feed water. A sccond gencral problem is the appavent precess losses
(e.g., juice splashing to the floor.) It would not be surprising if 2
to 5% of the production verc lost because of various i11-fitting
operations, It is the authoi's opinion ghat chronic problems such as
these should be resolved before or in canjunction with improvements
specifically relating to energy. In other words, the whole operating
conditior. of the plant should be improved as a part of the energy
program in addition to specific energy projects. This improvement in
the operating condition can be achieved partly by upgrading various
equipment and systems, but attention also shouid be directed to
training, developing quality geals, and providing the resources for
resolving preblems.

Finalily, within this seclion, the author fenls that improving house-
keeping and the gencral maintenance level ¢f the buildings (e.g.,
floors) and grounds will enccurage personnel to do the same while
demonstrating the company's determination to improve the general
operating condition of the plant.



4.0

SYSTEMS CONDITICHS AMD OPERATION

4.1 Boilers and Steam System

Four fire tube boilers exist, a f1fth is being built., Two six ton
(metric) por hour (12,192 1h/kr) boilers are cverating., A 6-ten and
a 12-tcn unit are being retubed.  The unit unscr construction is
rated at 11 tons/hour. There is ne heat reccvery (cconomizer or air
preheater,)

Mthough a softening system hos been installed, it is not opcrating,
No other water treaiment exists. Consequently, severe scaling and
solids build-up is occurring, There is some indiction that tubes are
replaced targely becavse of the uncontrolled scaling althouch some
waterside Lube corvosion (e.q., pitting) apparently is occurring cven
iith the scaling, There iy no deaeration and no boiler water heat-
ing. o condensate is returico to the boilers., Unfortunutely, in-
formation on blowdown wethods was not ebtained,

An attempt was made to measure the flue gas temperature and oxygen
content.  Since the location was not good, the reliability of the

data is similarly not good., Howzver, the temperature was about 205
degrers Centigrade (460 degrees Fahrenheit) and the oxygen content
6.8% (indicating about 45% excess average and about 86.1% efficiency.)
(A “perfect” reading would be about 2%% oxygen indicating about 7%
excess eround 88.3 - 88,49 efficientcy.) Given the current operation
this i net bad; no attempt should be made by the plant to improve
this using the cuireat controls. However, an cnergy audit should
collact rigorous data on these units in order to provide a reliable
evatuation, The tops of the flue stacks for the tvo operating hoilers
vere corroded away.

The boilers ware fabvicated by an Egyptian firm, E1 Nasar Co.; the
burner and coimbustion controls were Hamworth A. W. Pocle, England.
Fuel/air ratio is fixed by a mechanical linkage; rate is controiled
by heeder pressure. A pressure range of 8 to 12 bar (120 to 180 psig)
is maintainea; the boilers were at 10 - 10% bar when obsevved. The
boiler appears to be forced dri "v. tositive pressure.

Steam is uscd to preheat the fuel, mazot (No. 6 fuel oil) to about 65
degrees Centigrade (149 degrees Fahvenheit) in the boiler day tanks.
Neither the steam line nor the tanks or fuel lines are insulated. 1t
was notl deterwined if the fuel ¢il storage tanks are heated.

The steam system in the plant is rcasonably wall laid out. HMHost of
the insulation is in good repair. However, somc lines, especially
smaller ones, are completely uninsulated. Some Teaks aud cracked
valves exist.

Steam is used in the plant for:

. Cooking and can heating - open atmospheric
. Kettle heating - trapped and open condcnsate valve
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. For steam turbinc pump drive on vacuum evaporation - exhaust
used to supply evaporation heat,

. Autoctaving - pressure not known

. Sparging cperations?

. Other?

It is evident that mcst of the steam pressure requirements are well
beinw the boiler output prissure,

4.2 Refrigerotion System

This system provides refrigeration and frecezing of vegetables, The
purpose sppavently is for process storage, not production of o frozen
food product--although this must be confirieed, Approximately 1,500
tons of refrigeration is installed, producec by 8 veciprocating 2~
stage compressors (data sheet says single-stage.) Two compiressors
are for refrigeration, six are for freezing., The six freezer com-
pressors are manifolded into a svstem which includes a condenser and
an expander so that a 3-stage system exists. The refrigerant is
Freon 22. Ceoling water is suppliced at about 30 degrees Centigrade
(8b degrees Fahrenheit) and experiences a 4 degree Centigrade rise,
Freon is supplicd to the freezer room at -30 to -40 degrees
Centigrade (-22 to A0 degrees Fahrenheit). The desired temperature
is not knowa., The system operates about 20 hours/day. It is shut
dovin 1 hour per shift for maintenance. The system is losing refrig-
erant; leak identification has not been successful, Tiae system was
built by Technofrigq Europa, Bologna, ltaly. According to the 0.E.P.
questionnaire the installed motor sizes aver 4 @ 70 hp, 2 @ 110 hp,
and 2 G A5 hp.

4.3 Evaporation Systems

There arve tuo process evanoration systems. One was working: it was
inspected, the other was not., The system was built in 1982 by
Vettori and Manshi, Parma, Italy. It was processing tomatoes. It is
a double effect two-stage unit, each unit consisting of a wetied wall
column for cvaporation, a centrifugal scparator, and a high volume
pump for circulating the tomato fluid. The steam turbine exhaust
from one of the pump drives is used to heat stage #1. Vapor from
stage #1 heats stage £2. Vapor from stage £2 is quenched in & baro-
mctric condenser supplied with cooling tower water, Stage #1 pres-
sure is at 0.8 bar (12 psig) end stage {2 is at -0.8 bar (-12 psig or
2.7 psia),

Mone of the surfaces is insutated. This may be for process

reasons, but is still somewhat surprising. Cooling tower water is
delivered to a sump which supplies the quench suction pipe. The sump
was Trequently overflowing in large amounts to the plant drain.

!

W



4.4 Various Cocking and Can Heating Systems

Taere wore @ nunber of cooking {or blanching} and can heating systems
which relind on bathing the food or can with Yive steam inside a
covercd conveyer.  Large ond w1 stean piunas spewed out the ends
of this equipment. Hot cans then werve damerscd in cooling water,
Sowe LketWles eppearca to he operating on atmosuheric steam; however,
ne steem plunes of substantial size vere cxiting from the bottom
{condensats) valves.

4.5 Bean Cooling
Bean cooling is eccomplished by heating ¢ wixturs of breans and water
in Targe (about 2 foot dismeter) aluminum flasks which ave set on
metal racks abeve LPG burncrs., The whole coperation is conducted in
an Gpen rodil.

4.6 Batch Autoclaving

Newly closcd cans are batch autoclaved at --? var (--? psig) for
about 20 winutes, The autoclave is than flocded with ceool water;
cooling lasts about 20 minutes alsu. The water is dumped to the
fleor and a pit below the tanks.

6.7 Electvical

Electricity is mostly purchased. Only when the supplied voltage
drops substantially, as it often does for severzl hours at a time,
are the plont diescel driven generators turned on. Plant gencrating
capacity is one 1000 KVA and two 750 KVA units, one of which is
dediceted fo the refrigeiation system.  Disconnect from fie utility
system is monual,  Information on connected load, peak demand, normal
demand, seesoral demand variation, power factor, etc. was not
available. Iri addition, the rate structure is not knovn, Based on a
reporied anual consumption of 2.356 x 100 kwh (08P 1982/83) and an
assumed 4350 hours/yr (50% on-stream) the average electrical load is
0.54 I,

4.8 Water and Water Treatment

‘The water system was -... inspected, It apparerntly consists of well-
supplied vater (treatment unknown) and cooling towers dedicated to
the evaporator and the refrigeration, The refrigeration cooling
tovier wat~r receives softening. Presuvmavley the other tower does
too. Ko otn-r chemicals are addcd according to the plant represcn-
tative. A larcge water softening system was installed in 1984 or 1985
for the boilers, but it is not working. The problem mey be the lack
of a booster pump.

According to the plant representative scale build-up inside of pipes
and on condenser exchange curfaces is a significant problem, Build-
up on boiler tubes is worse. The author inspected removed tubes and
agrees the problem is secvere.
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ERERGY CONSERVATION OPPORTUNITIES (ECO's)

The Kaha plant has three levels (or categories) of opportunities:

. those associated with establishing good plant operation and
condition

. those associated with modest design improvements

. those associated with more <ophisticated system additions

It seems probabie that the first category would he implemented within
the rext 2 years, the second in 2 to 5 years, and the third in 5+
years,

5.1 Uporade Plant Operation and Condition

In the first cateqary, it is absclutely nccessary to upgrade water
treatment, particularly hoiler water treatment to prevent extensive
scaling. The present situation is causing operating problems, re-
quires excessive mointenance and replaccoment, and wastes energy. In
fact, proper water tecatment may be the single most important £CO
available in the plant, and it is certainly the most achievabic large
one,

Seconcly, the entire steam system should be reviewed for design and
condition. Excessive steam pressure vastes noney. In the short run
pressure should be dropped., In the long run (category 3 ECO) high
pressure steam fed to a turbine generator which exhausts at the
desired lower pressure may be the desirable solution. Insulation
should be repaired, duplicate Yines removed, and lecaks repaired.

Another possible candidate in this is the refrigeration system. HNot
enough is knovn about the system to make an evaluation. However
refiriceration systems typically do not operate optimally unless the
installed system is carefully tested and "tuned.” This includes
assuring thet the system does not over refirigerate and that controls
are properly set up, It also includes assuring that heat rejection
(to the condensers and cooling tower) is cfficient. Finally, a
review vould evaleate the heat gain of the refrigerated/freczer areas
and how they are used; tnase factors can increase the refrigeration
needs substantially.

A fourth areca in this category concerns process losses. Processed
food which has Leen heated and lost represents a2 lost energy invest-
ment,

Finally, an energy audit will identify those plant conditions (e.q.
faulty insulation) which can be quickly corracted.

W



5.2 Modest Design lmprovements

The eneray audil program should include an avaluation and "brain-
storminz" Joc1Ln1 <o as to identify and La}o advantage of ECO's via
design rodificetions,

Examples of such modifications might in-Yude improved containment of
atmospheric steam for bianching, cooking, etc. O, scac plants have
turned o wawerless cooking (ve are unsure of Kaha's process) to save
enerqy. Other plents have made use of hot condensate, wot water from
can zooliny, and "top ovi" watev used in car filling., Another im-
provesient might involve the insulation of portions of the evapniator
equipment,

Several “modest desion fmprovements™ might be implemented on the
boilers !hcse include deaeration, boiter fecd water heating, air
preheating and dmproved combustion controls, Given dmproved boiler
feed water troati oat, selected condensate could be returned,

Bean conling in ihe aluminum flasks might be made much move efficient
by enciosing the flasks or altering the {lask design,

5.3 Sophisticoled System Additicons

Just whoere the dividing Tine is betwcen “rodest c¢esign improvements”
and "sophisticated system additions" is, is dif{icult to say. but,
there aro & number of possible major changes which may be attractive

ECO's,

One such 15 co-generation, Normally, in this p]ant it would probably
not offer much adsantage, because electricel loags are tov. Howvever,
the fact that 2,500 VA of diescl generator back-up is necessary to
provide udcunLe voltage when the central utility falis short, causes
onz tc consider co-generation more closcly.

Another major possible LCO concerns the use of the biomass vastces as
fuel to replace mazot., There are several possible routes to achieve
this; all are majov projects. An attractive feature is the rduction
or elimination of waste-disposal. -

Depending on plant needs and system design, it may be possible to
recover heat from the refrigeration system.

Sotar cne ray couid b used to provide low2r temperature steam or
pressurized hot water,  Given the soler availabilily, the ability to
use a limited collector area at 100% of its capaciiy, and the ad-
vances in, say, parabolic trough collectors, this may be an attrac-
tive ECO.

Aseptic packaging can reduce energy costs substantially as well as
reduce packaging costs.
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A number of improvements can be made to improve the energy efiiciency
of retorts.

If product cuality does not suffer, a process called "dehydro-
freczing” con reduce refrigeration costs. Essentially, the process
dehydrates the food prrtially before froezing, reducing the refrig-
evation load ond achieving a net cacrgy cost cavings,

ECO _CARDTBATE EVALUATION
hecarding “o 1634785 data, the combined annual use of mazot (4011
metric tons/yvear) and soler (16 motvic tons/yr) is about 167 x 10% 12
(158 x 109 BIU). A rough guess is that 30% of this cen b saved by
relatively simple weacures, ¥hile this is only a tenth of probable
savings at Varcger plants, the dwprovesents can be copicd fairly
crosely in many, iT nob most, other focd fecilities, I also appears
that Kaha coen produce ¢il of its e elcctricity i1 it desires, and
have a surplus for xporting to @i national grid. The average plant
nced is about 0.5 F while presont steam rates could develop about
1.3 MW using now boilers,

The Fafa plant appears to b2 a particularly good ECO candidate be-
cause it contains several comson unit operations and processes, be-
causc there aro no doubl many other similar food processing opera-
tions in Fevpt, and beceuse the rear term and long term polentiel for
improvaments s quite goed., 0.0.P. shou:d expect considerable suc-
cess with this plant given its potentiel and the apparvent receplivity
by Kafa to improve its cporation. It could becowe an fmpressive
demonstration facility.
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Helwan Cement Co.
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Products: Various portland cements based on gray and white cements,

Hotes by: Lowthian

1.0

2.0

SUAHARY

This large ceaent facility (over 3 million tons/ycar capacity) has
opevrating units ranging from 56 years old to 2 weeks old. The bulk
of the capacity is contained in the now dry processing facility (over
2.4 willion tons/year). The remainder is in the older wet processing
facilitics. If the wet preocessing is to be retained, cnergy usage
can b2 improved via design changes. The dry process evidently re-
quires more thermal cnergy than international standards indicate. In
the very quick tour it was not obvious why this 1s so.

The facility faces one chronic problem--nearly daily requests to re-
duce the electrical load for % te 4 or 5 hours. During this idle
period the kilns continue to operate, requiring both fuel and elec-
tricity. Co-gernaration or stand-alone additional power generation
may be an attractive way to eliminate these outages and the resulting
inefficiency. The plant already has some generation.

1t appearcd that nore of the exhaust gas electrostatic precipitators
were working. The explanation for this condition is not known. The

resulting product losses, and consequent inefficiency, were not deter-

mined.

Flant representatives appeaved knowledgeable and helpful, Ve have no
indication beyond that about plant receptivity to 0.E.P input.

PLANT DESCRIPTTON

The plant consists of three process areas:

. wet process, gray cement (six kilns)
. wet process, white cement (two kilns)
. dry process, gray cement (two kilns)

WA
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The wet process, gray cemenl consists of material preparation
(blending, slurrying, grinding, etc.) calcining in kilns having
planctary coolers {excepl #4) and grinding the resulting clinker,
Natural gas is the fuel. Production is about 650,000 tons/year of
clinker,

The vhite cement process is essentially the same as the wet gray
process, excepl for two process details, (Please see Section 4.2.)
The fuel is mazot (No. 6 fuel oil.) Two % tos/ycar boilers are used

A

to heat the fuel oid., Production is about 1uu,U00 tons/year,

The dry process, oray cenant arca is new: line 51 is aboul 3 years
old and Vline 72 is just starting up. 7The plant appears to incor-
porote the most modern suspension preheating and flash calcining plus
a largz reocuperative cooler in addition tc the liln. The fuel 1s
mazotl. Three 4 tou/hour hoilers provide steam to heat the oil for
firing. Design capacity of cech of the cemznt Tines is 1.5 miliion
tons/year, To date line #1 has achieved a rate of about 1.2 million
tous/ycar, Line §2 is just starting up. This plant is modern and
large, A very larce well designea control roow provides detailed
operating infurmation continugusiy.

One major utility exists, the powar house, This consists of tvwo old
field erected boilers, a packege boiler, Lwo old steam turbine-
generetor scits, and three deisel driven gencerators. A company re-
prescrntative stated that the steam generating capacity is 4.2 M,
lame plate information indicates that the diesel generators are 400,
800, and 5C0 K¥ and the steam goncrators arc 3150 KVA and 1538/1925%
KVA.  The diescls evidently are for standby, while the steam units
oparate continuously. The electrical use is not knovm,

QVERELL THMPRESSTON

This plant is being run relatively hard, achieving credible capacity.
The level of waintenance is relatively good &s is the apparent tech-
nical capability. The quality of the installations is good, and
there appears (based on the quality) to he a willingness to spend
capival when it is Jjustificed. Only one chronic problem came to
light, the nccessity to shut off selected electrical machinery when
requested by the central (state) utility as a utility load shedding
measure., All in all, this is a vigorous plant.

SYSTEMS COMDITIONG AND OPERATION

4.1 Vet Process, Gray Cement

Six kilns ranging from 55 years to about ----? years old produce
about 650,000 tons/year of clinker. Except for specifics the kilns
are basically the same. The facility rcportedly operates only 250
days per year. It is not known why this is so. Although not con-
firmed, it appesars that none of the units have working electrostatic
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precipitators. In at lcast one case the precipitator was by-pessed.
Instrumentation is not in good shape. Combustion enalysis either
does not exist or does not work. It appears that two primary operat-
ing criteria exist: clinker quility and exhaust gas tomperaturc. It
appears that a kiin s fired more or less at ¢ set rate (or is ied
rav meterials more or less at a set ratc) so that operating con-
ditious hove bocome & trodition vather than uging weasured and con-
trolled paramcters,  (his is prol an vnusuval cendition in a plant of
this sert. This condition is encouraged by a tendency not to invest
capital or repair enyihing but the cssential lecavce of the age and
comprrative efficicucy of the plant., Efficiency and condition, there-
fore, tend to slouty become vorse, The author suspecls tins is the
situation hiere,

Each kiln appears to be 12 to 15 feet in diameter end 300 to 450 feet
Tong (Lhe size and Tength vary,) A1 but one have planztery coolers,
The fiving heods @re about 3 {cet deep and the burners externd in
about 720 Zeet, M equipment is by . L. Smith, Copenhagen,  Drives
are D.C.  Some plenctaries have chainsy others have 1iftevs.

Generally speaking, however, the equipaent is in good chape and is
well ven even thouah firing is somewhat crudely controlled.,  hese
kilns arve fived with naturel gas, (The other twn pirecesses use
mazot.) Uith the exception of the use of standord planctary coolers,
nothing has appavently been done to veduce fuel vse. TFuel usage and
rate figures provided by company representatives are:

. 200 ¥g fuel/meteic ton (about 7.20 million BTU/short ton
u.s.)

. 200 m3 natural gas/metric ton (about 7.07 million BTU/short
ton U.S.),

. 348,000 w” natural gas/day (about 2 million BTU/hour per
kiln)

These usage rates (7.20 and 7.07 million BTU/short ton) are Tairly
good for a wet process. Average U.S. usage 196%-1979 was about 8.25.
Howaver, numerous improvenments can reauce the usage,

Exhaust cas teriperatures vere not checked, but & fan casing tem-
perature on the #6 kiln exhaust fan was about 180 degrees Centigrade,
indicating perhaps 200 degrecs Centigrade exhaust gas (392 degrees
Fahrenheit).

4.2 ‘et Process, White Cement

The white process is similar to the gray, but designed for a lower
capacity. Two kilns are run about 300 days per ycar producing about
100,000 tons of clinker.

The comments in Section 4.1 generally apply here, also.

N
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Fuel usage is 230 Kq. mazot/meiric lon (about 8.3 milijon BTU/short
ton, US) which is velatively poor performance. Fuel use 1s (230
Kg/meti-ic ten) (100,000 metric ton/yr) = 23.0 million Kq or about
0.91 x 1012 B1U/yr.

Combustion analyzers are installed but not working.
The exheust cas temperatures indicated on the control panels were:

es Centicrade at time of ohservation; 300-450

L 375 degree
S grade variation on chart

C,
degrecs Conti

-
s
L
f2 315 degrees Centiorade

A ~heck of #2 through a fen casing hole indicated a temperature of
abe 't 215 degrees Centigrade,  The explanation for the full dif-
ference is not known,

Water is sprayed cnto the white ¢linter prior to cutering the plonet-
ary cooler. The purpase is not known altiliough @ company representa-
tive irdiceted it relates to the production of white cement using
mazot. Likewise the purpose of a cyclene system on the clinker dis-
charge end s not known,

4.3 Dry Process, Gray Cement

hs stated carlier, this is essentially a brand new plant. It is
large and well buiit. The equipment {and construction?) is by F. L.
Smidth, Copenheagen, The therwazl portion of the piant consists of
four stages of flash prcheating and one of pre-calcining, the rotary
kiln, and a rotary cocler-combustion air heater, FExhaust gas is also
passed through the vaw mill to dry the feed., 11 would take several
days to properly wssess the FCO.  Some information and data was re-
corded but since it has no besring on this report it is not included.

Fuel uszge for Tine 1 9s reporind to be about 140 Kg marot/matiric
ton {abcut 5.26 witlion BTU/short ton, US) which is only fair per-
formance for a plant of this design and age, Fuel use for line {1 is

about (140 Kg/mt) (1,200,000 mt/yr) = 168 millicr Kg or about 6.05 x

1012 BTU/yr,

The electrical Toad for line {1 is estimated at 15 - 18 M.
4.4 Power Station

Power generation is provided by:

1 -1 diesel 400 KW

1 - diesel 800 KH
1 - diesel 500 KW
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None of the above were running at the time; they are probably
standby. Ho cxhaust heat recovery esxists,

1 - steem turbive 3.1 K
1 - steam twrbine 1.5 16

Byorn? Bovery? ASEA Vasteras? Sweden, P =19 bar

The turbine gencrators cevelop 525 volts, 50 cycle. Condensing is by
once-thyrough viver vator,  Stesm is provided by tvo field erected
water boilers and one peckage water tube boiler. The field evected
units are John Thompsen {(Ungland) and heve 4 burners cach and an i.d.
fan. They bave no aiv prebeator,  Each of the three boilers reises
16 t/hir stean at 315 barv and 4060 dearees Centigrade; all cteam is for
elcctric cenaration. lormally, a total of 4.2 K is pioduced. RNo
stack temperatuve or oxycen dota werc available; it is doubtful thesc
have been looled at.

Unfortuaniely the noles on electricel cousumption ave confusing, Total
consunption (rate) was reported at 4.0 I'M genercied inside ard 10,0
Mopurchesed. Howaver, line #1 of ihe new dry process is reported to
use 186 I,

4.5 Other Loilers

five other hoilers exist for heating mazot., Thice 4 t/hr. units sup-
ply 8 har saturated stcam for the dry process lines §1 and #25 two 4
t/hy units supply the two white coment kilns,

(£CO7S),

>
5.1 Mou Process, Gray Cement

The author is not an expert in cement making, but does have similar
expericnce in votary kilu drying and calcining of raw and procesced
clays. The Tollowing comments are based on that experisnce,

Fivst, while tine author does not know the specific conficuration of
the "cool end” interaals of the kiln, he can state without reserva-
tion that they can be improved so that the exhrust gas temperature is
decreasea significantly --say to 100 deqrcas Centigrade or below --
saving on the order of 0.5 willion BTU/ton,

Second, the cxcess air may be high since the 0z is unknown,

Third, obviously recuced water in the feed will save considerable
energy. The author kiows of no rcason why the feed slurry cannot be
filtered to form a dryer cake for feeding. For that matter it may be
economical to introduce additives to permii higher solids content;
e.g., the porcelin ware industry achieves clay slips having over 82%
solids. Assuming that the cement slurry feed is 62% solids (a figure

D\
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provided by 0.£.P. personnel, an improvement to 72% <olids would
reduce the amount of water evaporated per ton by about 448 1b.  This
is thoovetically worth abosut 0.5 miltion BTY, bul actualiy 1% to 2
times thaet due to actual thermal efficiencics. So, the removal of
this water could save 374 Lo 1 million B8TU/ Mo,

Fourth, o small anount of enorgy can be saved by alternate planetary
cooler design.

Fifth, a portion of the cool end of the kiln cen be insulated or
altored dnterpaily to reduce sensible heat losses,

Sixth, the middle portion of tire kiln can be altered internally and
painted with aluminuam painlt Lo veduce scnsible heat losses,

Seventh, a portion of the hot end of the ¥iln can be used to preheat
combustion air for the kiln, thereby recovering heat.

Eight, a considrrable ancunt of dust v Tost Ffrom the stacks.,
Especially in the wet process, this represents a considerable
investment of cnergy. It seems Tikely that it would be economically
vorthwhile to capture the dust.

In any cvent, this 1ist provides some indication of the thermal ECO
possibilities of the cxisting process. Aa cnergy zudit would be
nccessary to ovantify existing conditions, bue fhe key is to provide

the process design evaluation which can lead to actually implementing
the suagested design chanaes,  Lesign developrent may also be required

to achieve a workable design,

The electiric drives on the ¢grinding eperations and exhaust vans, as
well as the smaller electric motors were not inspected., Ho comments
can be made rvegarding possible ECO's,

5.2 Yet Prucess, White Cement

The comments in Section 5.1 apply here,

In addition, it is sugeested that the water spray and firing end cyclone

be evaluated as to their impact on energy and the necessity for the
p
proci:ss.

5.3 Dry Process, Gray Cement

It seems inconceivable that this rew facility could offer ECO's. How-
ever, the fuel usage is given as 140 Kg/metric ton {about 6.1 million

BTU/short ton, US) which is average for new plants of all types an

well above what the best plants do. So, thers riay well be opportuni-
ties. It is suggested, however, that the apporach to be taken should

not be simply a classic energy eudit. Instead, an expert process
review--of the design and actual operation--may discover areas of
irefficiency.



6.0

5.4 Powerhouse

The tvo older boilers could uvse a good mechanical uvpgrace and
revision 1o incorporate heat recovery cxchangars. Modern burner

controts would increase efficiency, The turbine system may present

some opportunitics for increased efficioncy, also.

ECO CRRDIDATE fvi BATI0R

There are clearly o number of thermal [CO0's in the wet process areas
f the plant A closer Took ot tho dry process mey reveal some

therwal kib's since the heat rate is not 900u Thermal savings on

the crier of 16% o present usaoe shoula be available in ecach of the

three major plant ereas,

On the electrical side {he principal pocesible dmprovement appeers {o

be to genevele wore clectvicity in order to aveid the frequeat curtail-

ments.  The only epparunt p»"\|b1ﬁ co~ucnnreticn orportunity vould be
in the dry precessing facility making use of the Tl stage prcheater

exha st (ahout 300 - 350 degrees Contimade, 572 <062 degrees Fahrenheit)

However, the larae dust Yoad probably Sot1d mulﬂ ihis 1nqnxact1(u..

In the authar's aninion, the principal fartor for 0,E.P., to determine
is the plant's capital plens over the next few years and to detrming
it attitudeos about various possibile chiangos bn.nxo an extensive audit
program s planned. Whilc this sort of corsent may be made about any
facility, it is cspacially apnliceble in this plant. For example, if
the plant is deformined to skt down the vet gray process because of
its ace or oiher factors, it vould obviocusly be @ waste to do an
audit in this area uniess it were veluable as a training exercise.
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E1 Hasr Company for Chaaicals and Pharmaceuticals

¢/4/6%

Co. Representatives: Eng. Mohamed Tewfithe Gad

Products: Chemical pharmaceuticals, antibiotics, veterinary medicines, lab

chenicals

Notes by: Lowthian

1
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SUIFARY

For various veasons omly three of the 10 or 11 "factories" or produc-
tien facilities were toured and one of these was a non-process tablet
and capsule production mea. How:ver, based on general viewing, the
two process aveas were typicel of the plant., The Loiler house, one
of five electric substations, the refrigerated Lring house, and the
refrigeration ceuling tover vare slso toured,

Technicelly, a great deal can be done in this facility to reduce energy
consumption, However, the author Teels the plant will be slov to
accepl change, and will probably refuse to alter anything in the process
area even though the encrgy changes vould not be process related,

The principal energy use is in steam raising, distribution, and uce,
The next major cne is the preduction, distribution, and use of c¢hilled
brine. Off hand, electirical appears to oifer 1ittle energy conserva-
ticn opportunity although power factor correction (PF is not known)
and lood shedding are probably desirable,

PLANT DESCRIPTTON

The plant is a modest sized one with ten or eleven process facilities
mostly housed in two-story concrete buildings arranged along streets
Tike a campus. Most of the processes are small hatch operations
although one or two (e.q., alcohol distillation) are continuous,
Chemicals appear to be handled 'argely or entirely in drums, etc.,
not in bulk, Steam is dictributed over the rather spread out campus,
as is chilled brine, water, clectricity and (probably) coupressed air
from a central facility. The plant operates 24 hours/day, all year,
The oldest portion of the plant was built around 1962.



OVERALL THPRESSTON

The author has the impression of a plent which was built reasonably
well, but ren ever the years vithout ruch understanding or care.
Judying by the general condition of the plant and the awount of used
equivaient discarded ¢long Lthe sides of the central plent street
Teading to the cooling tovwnr, the Tevel of maintenance effort is low,
resiricicd ne douht to simply keeping pariicular production operations
runniig,

This ceneral situation, if trely corrcet and indicative of praclice,
does not lend itseld Lo the implewentation of much of the program
which is 1itely to be vecemuenied for cnergy conservation in the plant.
White the technice) opporviunities exist, it is donbtiul liow wuch the
plant vill accept.

SYSTEHS COMUITIONS AHD OPERATION

4.1 P ‘GCC [‘}L(.t.l

Two process arcas (of tpn) wvere visited, one for producing ampicylin,
and one for producing aspirin, Based on these, this is a plant consist-
ing of dozens of small beteh chiemicel producticon operations,

hogreat deal of the thevmal enes gy use {(probably most of the purpose-
fully vsed energy) 15 in the jacketls end 1211s of numevous small
reactors (K0 - 250 gallons --109-946 liters -- estimated size.) It
is not unusual to supply Towr different hPut transfer medie to such a
reactor. For exanple in the predrction of chloranphenicel, a reactor
with a split Jacket is used. I1r<‘, steam is rur through the jacket
in order Lo acheive the requived reaction temperaturz. Then, in the
same jacket, ambicnt vater, 7cllowed by chilled water is usad to cool
the reactor. Cold brine iy then pumped theough the other Jecket half
to complete the cooling. Theve was very little insulatiorn on any of
the cquipment or piping in this production area. Rot only does this
vaste enzray, but considerable piping corrosion is occurring duc to
condensation,

Another typical unit operetion is drying of pharmaceutical pouders,
At least ¢ half dozen small tray dryers and one batch fluid bed dryer
were noted. A1l use once-through or recirculated air heated by steam
coils. Drying in the tray dryers is a several-liour process. The one
example we saw involved covering the powder with papar to prevent
product less. (hHowever, it was evident that pioduct vas entrained
and lost out the exhaust.) The whale process as observed is horribly
inefficient, but probably constitutes a small total energy loss.

The alcohol distillation area, an open structure, was observed briefly
from the street. The source of the alcoliol and purpose of distilla-
tion is not known. The operation appeared to consist of several small
distillation columns and would include steam ncated reboilers and
water cooled condensers.
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4.2 Boiler and Steam Distribution

Throe 10 ten/tour water tube field constructed (British¥) boilers
supply stesm to the plant through a long aistribution system. Only
twa boiters ere oporated ot ony time. tased o reported fuel use for
1982/63 (7856 moiric tons of mazot) and a 0.9 on-cteam factor, the
steam rate is about 30,000 pounds /hour @ 10 bar (about 150 psig)
saturated,

The boiler has an induced dvaft fan. Feed water which has been
clarified, filteved (?) and chlorinated at the cenirsl water treatment
plant (check that this is true) is sofiencd via three manually operated
zcolite beds, preheated in a flue gas economizer, and deaerated prior
to entering the hoiler. The boilars evidently operate well., Blow

down is continuous through a "cracked" valve,

Instrumentation vas minimal, Firing is controlied by steam header
pressure and fuel/air rativ. Flue gas temperature and oxygen are not
measured and could not be mcasured during the visit. Reportedly,
steam loads vary sharply.

Steam is distrituted to the plant through a long spread-out overhead
pipe system. Tlree pipes Teave the beilerhouse on the same rack,
probably the result of successive plont expansions.  The outside
insulation is in fair to poor shape, missing in some. places. Insula-
tion inside the buildings is often missina; the same ic true for steam
heated cquipment, A crude guess is that haif the steam produced is
condensed due to the Yength and poor maintenance of the steam distri-
bution systen,

Condensate i3 not returned because of the fear of contomination. Given
the waintenance levels, the fear is probably justified. 1In any event,
the runs are so long, it vould be of litile thermal value.

The reported steam and fuel rates arve 334 metvic tons/day steem per
20 metric tons of mazot. Using 18,000 BiU/pound mazot, this yields
1077.8 BTU/pound of steam, which is imposeibly low., Thercfore, the
data is not good,

4.3 Refrigeration and brine distribution system

Apparently there are several small lecal freon systems.

However, the main source of cold is a Russian built ammonia refrigera-
tion system which chills brine which is circulated through in overhead
pipe network to the various buildings in the plant.

The refrigeration system consists of six, ?-stage, ammcnia compressors,
a common condensor, and common expander. The condenser is cooled
with recircuiated cooling tower water. HNo additional data was taken.
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The brine distribution system is, like the steam system; long,
scattered, and 1n need of insulation. Very likely even the intact
insulation is not in good shape.

4,4 Electrical Svstens

One of five encloued substation/switch gear stations was visited.

A1 couipment is Rossian,  Two utility feeders supply each substation,
a primary snd a backup. Hame plate information on the transformer
scemed o indicate:

In Out
I. 11,000 volts GL amps
I1. 10,560 volts 55 amps 400 volis 1445 amps
111, 10,000 volls %5 amps

h plant representetive indicated that the nominal voltage in and out
was 13,000 ang 280,

Accarding to the OLP 1952/83 sheet annual usage was 2 x 106 kwh.
Assuming an on-steem factor of 0.9 (78%4 hours/yr.) the average lcad

ic (.25 M.

ENERGY CONSERVATION OPPORTUAITIES (ECO's)

5.1 Precess Areas

Based on the two process arcas observed three sorts of ECO's exist:

. Insulaticn of pining and cquipnent
. evision of a unit operation (e.g., drying)
. Revision ¢f operating procedures and practices.

Insulation of piping and equipment is straightforiard and obvious.
A1 ex’sting insulation should be examined for mechanical and watler
damage. Danizged and missing insulation should be replaced as required.
Careful attenivion should be given to the materials and design of the
insulation system so as to insure long life. The selection should be
bascd on long 1ife and life cost rather than first costi.

The recommendation to consider revision of unit operations (in the
classic chemical encineering cense) is based ou the inspection of

some tray dryers and the rapid observation of a distillation system.
Based on these two, it appears likely that the unit operations use

far more energy than is necessary., A typical revision might involve
replacement of the iray dryers with other eqgaipment, or revising the
operating conditions and procedures in the existing units so that

less product is lost and less steam is used. Another typical revision
might be to assure that distillation systems arve run properly; it is
very easy without proper instrumentation to produce too good a product
and thereby use more steam than necessarvy.

¢
/)
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Revising of operating procedures and practices would involve
considerable changes in attitude and habits on the part of management
as well as opervetors, Training progrews, developnent of measuvrable
ohjectives, ete, would be ss important as any teclinical changes.
This sorl ol progren night he implesmanted once savings ave seen from
upgrading the steem sycien and insulating the process piping and
cquipnant.,

5.2 Boiler and Steaw System

While the boilers eppeor to be in {airly qoud condition, some upgrade
is in orvdor.  Contiels shoula be modernized end preferably based on
oxyzen analysis, Air preheat would be desirable; better boiler water
heating mizy be possible. The weter treatwont program and effectiveness
should be checked and probably uporaded. A1l these steps will increcase
the eificicncy of reising stean,

Hovavar, the most important first step is to upgrade Lhe stzam distri-
bution systen., Pipe vouting should be improved where practical and
cconomical,  Insulation is cuvrently in bad repair; morcover, it appears
to be a Yow resistance type.  Prebably, all steam tines chould be
reinsulated once the reuting vpgrede is {inished.  Finally, the

requived steam pressores should be minimized, 1f a great deal of

steam must uvnavoidably b2 Yet down in presswre, turbine-gencrator

sets should be installed,

5.3 Refrigeration ang trine distribution

Probably the primary CCC is improved insulation and routing of the
brine distributien lines. Insulation of procoss eaquipment and altlered
procedurcs could ailso rcduce brine usage substantially. A close study
of the requiived brine temperaturce could raise this semewhat while
improved ceoling water treatment miy decrease the ceondenser tempera-
ture somcihat, Roth temperatuire changes would increase the efficiency
of the refrigeration ¢ycle.

5.4 Elccirical systen

The author's notes do not indicate the powar factor. Unless it has
been corrected, it should be in the 0.7 range; correction vould
probably bLe cconomical, Based on the amount of steam currently
procuccd, it is cstimated that roughly 1 could be co-generated.
Since W is recquired, the surplus could be put into the national
grid.

ECO CANDIDATE EVALUATICN

According to the 1982/83 OEP data sheet the following annual energy
is used:



7886 tons mazot 328 x 109 kJ (311 % 10° BTU)
455,000 Tiires solar 16 x 108 kJ (15 x 109 BT)
2,000 x 197 hwn electrical

A vough guoss i that at Teast 30% of the fuel can be scved. In
aadition, the plant could be soli-sufficient in electrical.

The boiter and stepam systew dmprovemonts arve, for the most part,
casy: the cconomics ave corvently waknown., In any event, several
good projocts should Lo available,

Co-generaiion way be bayond the curvent techainal capability of the
plant. Cool {rairing and the provision of hetter mzintrrance should
suf fice Lo correct ihis possib’e deficioncy.  The average plant
electrical toxd s ebout .25 MY based on 1982/83 data and 7884
operating hours poe yeor. The present steam ucage (which should be
reduced by [C0 ductemsntetion) could provide about 1.7 M4 given the
right equipaent,

The oser the chanqes are to the process, thie less likely (the
( | )

suthor feels) that the plant will want 1o participate. HNevertheless,

there nay be substantial ECO's here.

The author's subjcctive feeling rates this plent as a fair candidate
overall, The necessary desire and will foir implementing and
maintaining the changes scems questicnable.

jon
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Section &

tbu Zaabal Fertilizer and Chemical Co,

9/5/85

Co. Reprecentatives: Medhat Kamel Abbas, Electrical and Instrumentation

Manager, and Hohamed EV Hefirawi (zp?), Plant Director

Products: Single supor phosphate, triple super phosphate, svlfuric acid

(93%), and oleum (25%). Phosphoric acid (50% P20y equiv.) is
produccd as an intermediate for the preduction of the super
phosphates.,

Hotes by: Louthian

1.0

2.0

SUIARY

This Yarge, vell-run facility should soon be a showpicce among Cgyptian
industiy. Because of its success at building and maintafning a quality
plent, here appears to Le 1ittle in the vay of rexdily available ECO's.

R thorough process review could reveal ECO's, in which crse it seems
Tikely that the investuent would be wede,  However, it is probable
that the improvements would be relatively small unless the phosphoric
acid Tacility could be revamped te eliminate acid concentration via
cvaporation,

Resides the general quality, the plant is notevorthy in two other
ways: 1) it apparently has solved all its water treatment problems
and 2) it is nearly self-sufficient in electrical powar. The first
is important bLecause it is atypical of Eqyptian industry; severe
scaling problems are freauent. This plant shows that these problems
are not inevitable.

The second, power sclf-sufficiency, and perhaps the ability to put
pover into the utility grid is importani to Euypt as a test case.
0.E.P. mey vant to pursue this ECO,

PLIHT DESCRIPTION

This large facility has been operating since the early 1960's. How-
ever, all the old acid processes (HpSO4 and HzPO4) have been replaced
by very new technology, and two of the older sulfuric acid plants are
being rebuilt,



3.0

4.0

The sulfuric acid area consists of three units:

. £6: 1984 620 ¢/day, (0% H.S04) cquivalenc acid
? t/day, (25% ol cuin) cquivalenl acid
30 t/dav, (6% oleuw) cquivalent acid (future)
. f5: 1986 200 t/UJv (¢ 1970's U.S. design being rebuilt)
. f4: late 1655 300 t/day f{a 1970's Rowmanien design being
rebuilt)

The phosphoric acid fecility begen startup in late 19845 it has yet
to rezch the ('f:cn capacity of 218 t/day Pp0s cquivalent at a 50%
concentration of Poly cavivalent.

The phosphate rock grinding and production of superphosphates were
not visited.

OVERALL IRPRESS IO
This facility is trdly iwpressive, The plant is undergoing extra-
ord-navy rebuilding, and has installed essentially the latest
technolegy in the sulfuric acid plant and nearly as 9004 in the
phosphoric acid plent., The plant is well set up for maintenance and
appears w hiave zn excellent technical statf,

The two sulfuric ecid vebuilds {and redesigns) are being carried out
by plant pereunnnl,

While this plant hes roletively Yew potential fer additicnal energy
savings, it has very oood potential as a medel for other plants to
enulate. Plant personinc) show a Yot of enthusiasm for what the plant
is doing.

SYSTEM COMDITIONS Ail OPERATION

4.1 Ro. G Sultfuric Acid Plent

This is a bLrand new, French desigred facility. 1t is well built,
well maintainead, and frow &1l appearances, well run. The process is
based on sulfur and is double absorption acliieving a claimed 99.87%
coaversion, wiich is quite good. The heat from the exothermic
reactions ¢ used to vaisc steen (60 bar, 450 degrees Centigrade,
superheated) to run @ turbine-genarator {exhaust pressure -0.8 bar)
to produce about 6 Md. Since the plent uses 2.3 Md a surplus is
available to the rest of the plant,

4.2 HNo. 4 Sulfuric Acid Plant

This Romanien plant is being completiely rebuilt along the lines of
the Ko. 6 plant. The original plant had many design, material, and
equipment problems. The existing turbine-generator set will be left
intact. It will produce an estimated 2.3 %l whereas the plant will
require about 1.8 M.
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4.3 MHo. 5 Sulfuric Acid Plant

This plant i being rebuilt from picces of a previcus plant plus new
cquipment,  Keportoedly a backoressurce turbine will be used to
geiciate povor as well as provide process steam to the phosphoric
acie plant abeot 700 metors avay,

A8 Phosphoric fAoid Plant

This Luigi desioned plant wae finished in 1684, Various “small"
probluis have kept the plent from achicving design, but they are
being cvercom~.  The plent represents traditional technology using
phosohate rock ¢s the raw motorial.  TU therciore includes single
effect avaporation to concentrate the phosphoric acid from the

approxiwaicly 205 produced by the action of sulfuric acid on the rock

to aboul 501 (Puls cquivalent,) Steam s produced for this purpose
by twoe «--7 iph pacrvean Loilere usino mazot,  The steam pressure
requived for th beel exhiangors (about 40% of the steom load) is
about & bar wioveos the cjectors consuiving the rvest of the steam
reawive 9 - 10 bev, o Tiwe did nut permit exploring the means of
providing these Lwo pressuies,

4.5 Vater Tioutiaent

's trosted separately becavse of the apparent succes

ant hias bad, contrary to many other plents. Hater is
takﬁr far B Tsnaitia Canal.  Treatment {(floculents and s2ttling?)
removes turbidity; ehloring is added {at least to potable vater,)
Boiler watcy is deminaralizoed by ion exchenae, Cooling towor water
(for the twbine condeasors) is treatod with chenicats (ot
identiticd.) Ho bailer, steam linc, turbine, or cooling towe
fouling or scaling occuis,  Compared 1o oither plants visited, this is
guite en achievement,

4.6 Flectricil Systen
The sutfuric ccid p[uH' pevier factor is reportedly 0.93, while the

whole plant is (G.87. By the ond of 1986 the plant should be
esscntially self-sufficient regarding electricel, except that it will

choose to remin connected to the grid and must, therefore (apparently)

purchase a minimum amount of power, Here is an example where the

apparent utility policy runs counter {o the anparent netional interest.
! . ]

EHERGY COMSERVATION OPPORTUMITIES (F00's)

Because of the apparent quality of tho design, operation, and mainteu-

ance of the vrcilities, there are no readily au;ar ent "easy LCO's'
This is not to say that a careful process review would not uncover
some.

W
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Discussing with the Lurgi engineer revealed that there are phosphoric
acid processes in various stoces of commercialization which eliminate
the neca Tor eveposvation, However, they ere more complicated &nd
very dependent on the type and qualiity of phosphate rock, 1In theory
the evaporation could be mulviple eifect, but scaling is such a
difficoty provlew that the industry simply deesn't use mnltiple
effect evaporation, A snall reduction in steam usage could be gained
by replacing the eveporator jets with wechanical pumps; however, this
is Tikely {o Lo wattrective,

ECO _CLnBIPATE BYALUATION

The Abu Zeebad Tertifizer and Chemical Co. plant is a perfect condidate
to work with in tevns of & knowledgeable, aggressive orcanization,
However, on the othor hana, they have Tittle Yikely energy improvement
availabie, How:ver, this plent is very clicse to being able {o produce
powxy to be expovied fo the ulility grid. Since it is a well run
facility with a geed tochuical base, this may be e plent to explore
fndusteial power sales to ihe orid. 1T that i 1o be pursucd, this

may be an excellent candidate,

The other "ECO™ value in this plant is its showpiece valve. This

plant deunnstrates thet Eqyplian indusiry can be second to none.



Section 5

Cairo Company for 0ils and Soaps

§/7/85

-

Products: Refined soybean, safflower, and cottonseed o0il; by-product
stearine from winterization of cottonseed oil; animal feeds and
food based Targely on the seed pulp, but having corn, molasses,
vitamins, antibiotics, etc. added, depending on the product; and
by-produce raw scap which is processed elsewhere,

Notes by: Lowthian
1.0 SUMHARY
This plant was not operating when visited.

The plant ranges from very up-to-date to old and in poor shape.

A number of good Energy Conscrvation Opportunities exist. Included
in the Tist would be: :

. boiler upgrade

. stcam system upgrade

. winterizing cooling upgrade

. possibly adding seed pressing prior tc extraction
. instituting 2 molor repiacement program

Many other ECO's would be identified in an audit program.

2.0 PLANT DESCRIPTIC!

The plant consists of the following process areas (sections):

. seed preparation ard crude oil extraction

. a batch refini, | 2a for cottonseed and safflower oil (#
0il)

. a continuous refining area for saybean oil

. a winterizing facility for cottonseed o0il

. the animal feed and food production arca



The utilities consist of:

. purchased pover

. a beiler house owd stesm distribution system

. a cooling tower for the extraction plant condensers

. freon/birine vefrigeration for the winterization

. tocal compresced aiv systems for contrels and some tank

agitation

There is also a plastic (polyethylene?) Lottle blowing plant using
plastic pellets ¢« ihe Teeld. Ve did not visit this,

The seed preparvation/oil exirection (and asscciated cquipnent) and
the animal Teed processes arc rather new and in very good shape. The
continuous refining evea ic about 10 years old and in faiv shape,

The batch vefining avea s about 34 years old andg in very poor shape.
The boilers and steem system vange from faiv to poor shape,

The plant chut aovn its old exlraction process vhen the new one came
oen Tine. The plant is in the process of installing & new 12 ton/hr
boiler (Lo aughent the prescnt 20 ton/in capacity.) It hopes to add
refining capacity as well as bleaching and d2odorizing sleps to the
continuous process soon., A small pilot plant for removing lecithin
is also in the vorks.,

Production rates croe:

. extraction - 59 tons/day of crude o0il (bascd on soy beans)
. refining - aboubt 49 tons/day of refined oil (1% loss)

- about 15 - 20 tons/day {1 (edible) o0il Trom cotton
secd

The anvunt of oil in the seed is 17 - 20% of the sced weight.

OVERALL THPRESSION

This plant prescnts a mixed image ranving from good to fairly poor.
It Tooks Vike, given a good design, ithey can kecp the plant up,
However, Jhe older areas are suffering badly from poor practices.
The technical and nanagerial people seem anxious to improve the
situation, howover, There s no apparent reason why substantial
strides cannct be made,

SYSTEM CONDITIGHS AiD OPLRATIONS

4.1 Sced Preparvation and 0911 Extraction

This plant started up in early 1984, Ii was desigied fand built?) by
De Smut, Antwerp, Belguim. The essential features of the plant are
that it lacks presses for removirg oil, it removes all oil by
extraction with cyclohexane, and it produces a dry cake free of
cyclohexane. Being a new design, it is unlikely that significant
energy gains can be achieved--except, for example, that the use of
presses might increase capacity and thermal efficiency.



4.2 Bauvch Refining of 011

This plant is Viterally a mess due to decades of oil spillage. If a
fire ever started, the plant would be an utter loss, and would
endanger property arcund it.  The plant is unsafe to perconnel

because of a nuwabor of hazerds, While the process undoubtedly works,
1t has reached a winimal level of sophistication--very manual, Energy
usage (steam) is not controlled or thought out. There is very little
insulation in the fecility.

4.3 Wintecization of 0il

This is a batch process also,  Cottonseed il is cooled to ahout 6
degrecs Centiorede to allow crystals ef stearine to form, These are
filtered out so that the 61l no longer has the tendency fo become
cloudy, Coolinyg is provided by o freon based brine systen.

4.4 Continuous Refining of 01}

This fecility was siguifizantly cleanar than the batch facility. The
essentiaol feature is that contecting of oil with caustic and water is
done by inYine mixers and sepavation is done by centrifuges, As in
the batch plant steam is used. This plant dees not have bleaching
and deodorization steps yet; the plant hopes to add them soon,

4.5 Doilcor house and Stexm Bistribution

The bailer houst contains two 6 ton/hy and one 8 ton/hr fire tube
boilers built by L1 Hasr Beiler Co. They ave natural draft units.
Control ic based on steam heador pressure,  Given the condition, the
lack of contral, and probable procedures, there is no credible way
that these boilers could Le expected to provide steam efficiently.

The steam is distributed Lo two systews one {voi the two 6 ton/hour
boilers, one from the & ton/home,  Slightly different pressures (11
bar and 13 bar respectively) (160 to 189 psig) are maintained, but
for no apparent reason. Although the lines were not checked, we were
told that the 13 bar supplicd the cxtraction plant while the 11 bar
supplied the rcfining area, Since these are geegraphically separate,
having two systems is not redundant. Inside the boiler hovse there
is very little pipe insulation; outside what we saw was in fair condi-~
tion. The extraction plant piping is well insutated while the batch
refining plant is largely missing. Me observes one 1" pipe blowing
steam like there was no valve in the line; there are probably other
leaks.

The older insulation in the plant appears to te braided hemp rope
wound around the pipe and covered with canvas and a sealer.
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4.6 Flrctrical Sysiem

A powver is purcliased, Mo powor factor correclion is installed.
M1 motors are dnduction,  Power availability is Tairly good,
Occacicnal 15-gccond intervuptions occur, Some low voltage problens
occur pccasionzlly.  According lo the 1062/63 OCP sheet the annual
usage 15 6.7 x 106 kwh,  Assuning an onesieam factor of 0.8 (7008
hours/yr) the everage Yoad is about 1.4 [4,

EREPGY CORSERVATION OpPORTULITIES (ECO'S)

The Tollowine is an exemple of some obvious possible approaches.
Note that some aro oriented toverd the "oetility" system and some
towara the process.

5.1 Seced Preparation and 011 Extraction

The onc "obvious” possibility is {he ietroduction of secd pressing

prior to extraction. Peosses will vequire electrice) power (undesirable)
but will reduce the amount ¢f sircam vsced in hexane evaporation and
recovery by perhieps hali. A process reviow may turn up ot er possibil-
itics.

s

5.2 Batch Refining of 011

There ore tvo primary spproaches to reducing steam ucsace in this area,
One is to insulaeie. The sccond s to voview and perade the process
and process preciices,  The steoerm savings sheeld bo sigred {icante-
perhaps sufvicient o eliminate the noed for a new boiler,

From an etectrical standpoint, it cecms Vikely {hat the high vacuun
systom ds leaking significanily, roquirving far wore electrical pover
than nccessary.  There may be other such cxamples,

4 o]

5.3 Continuvcus Kefining of 041

The steem vsage comaents are similar to {those for the batch plant
except thal the situation is nowhere near so scvere,

5.4 Wintevization of 011

If the plant is reviewed this system should bhe checked out, i{ for no
other reason than refrigavation is notoriously inefficient, Piping
insulation chould ho replaced because it is an inefficient sort (wound
hemp ropc with & canvas cover.) Opeveting procodures should be checked

to assure thal the ¢il is transferred to the tauks at as low a temperature
as possible; the veported &5 degrecs Centigrade (113 degrees Fahrenheit)
is excessive. Perhaps additional cooling via cooling tower and incoming
plant water should be considered; reducing the starting tonperature

to 29 degreecs Ceniigrade (85 degrees l'ahrenheit) reduces the load by

over 40%.

W



5.5 Boiler House and Steam Distribution

It scems probiable {hai boiler upgrades (primari]y in the form of controls
and insulation, butl pevhaps including 1.d. fans, better water treatment,
gconomizing and air preheating) vould mahe @ significant difference

in stewe production end fuel efviciency. In addition, upgrading the
steam distribution system and vse via insulation, proper trapping,

and iuproved process procedures will make a large dit{erence. With

these things done, a new boiler would not be required to provide
additional capacity.

Given the obviocus cuality of the new crude oil extraction plant,
there is no reason why the beiter heouse cannot Le upgraeded and
properly run.  The resulting energy and cest savings will be Targe.

5.6 [Electrical System

Power factor corvection is prohab]y desirable. KN carveful review of
plant motors and the connected equipment would enable a reduction of
electrical usoge via a planned metor replacement program and by
increosing the efficiency of the particular connected equipment (e.qg.
fan).

Co-generation vould be a possinility in this plant, Based on staem
use, the rough estimate for clectrical genervation is 2.6 Mid. Since
the average plant use is about 1.4 MW, 1.2 MW would be available for
putting inte the naticnal grid. Training and improved maintenauce
capability would be essentisl {0 co-gencration,

ECO CrHPIDATL EVALUMTION

From a tuchnical standpoint this is a good plant to work with., There
£

are several types of opportunities, and the effect will be significant.
The key question in this plant is whether capital would be spent.

The decirve on tue part of the company would seem to be there. And,
based on receat capital additions, the general willingness appears to
be present also.

Based oin the 1982/63 OtP data sheet, the following is used:

12,700 t mazot 332 x 109 kI (315 % 109 BTU)
9,702 x 103 KiH

It is roughly estimated that steam usage can be decreased by 20%.



Section 6
El-Nasr Cempany for Coke and Cheinicals
Fertilizer Manufacturing Plant

9/8/85

Products: .  Ammonia - 40,000 wetric tons/yr (t/y) (It is not clear

Hotes

1.0

whether this figure is plari production (most of which goes
on to make nitric acid and ammonium nitrate) or ammonia
sales beyond that produced for nitric acid and nitrate.)

. Calcium aumonium, nitrate - 700,000 t/y

. Ammonium nitrate (explosive grade) - 3,000 t/y

. Concentrated nitric acid (98%) - 1,500 t/y

. Liguid carbon dioxide -~ 10,000 t/y

A separate facility pioduces:

. 225,000 mg 0, as a 1iquid
. 200,000 HE as a Tiquid (the rest is vented)

by: Lowthian

SUMMARY
Only the fertilizer portion was visited, the coke ovens and liquified
gas facilities were not.

This is a large integrated chemical plant with many types of energy
conservation opportunities and a good potential for significant
savings.,

Based on conversations with thc plant manager, the desire and ability
to implement ECO's exists.

This is a relatively small fertilizer plant (especially the ammonia
portion). The economice may or may not be favorable, depending
directly on the value assigned to the coke oven gas feed stock.
(Check this.)

M
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3.0

4.0

Plant Description

The plant consists of four basic process areas:

. awmenia production from coke oven gas

. nitric acid production from "burning” ammonia

. ammonium nitrate production {(reaction of ammonia and nitric)
. prilling and formulatien of emmonium nitrate

The ammonia plant was built in 1971, The vest of the plant looks to
be the same vintage. The plant presents a weary image, Maintenance
has been fair. Uhile the plant eppears to he in basically good shape
{(i.c., no serious equipnent failuves) it needs a good overhaul to
retuirn 1t 1o decent operetling condition,

The plaut clearly has the ability to do better than it h.s inasmuch
as the besic level of mzintenance required just to keep the plant
runiing is recsonably sophisticated. What is lacking is the
additicnal "10%" which makes the difference between running and
running vwall,

QVERRLY IHPRESS 10N

Khile the plant s not in good shape, it appears to be fundamentally
sound, and thereiore worth working with., The Tevel of expertise in
the plant is good. DBased on couments by the plant manager, there is
a desire and willingnces to improve product rates, e?ficiency, etc.
The plant manager alse cxhibited a "larger view" of the notential--
speaking of the possibility of revamping processes and piroducing
enough clectrical powsr to be independent of the grid, if possible.

SYSTLH COADITIONS AND GREATION

4.1 Process Pircas

Since the plant is reasonably large and complex, and time was short,
a detailed examination was not possible. The overall asscssment is
given above. Given the age of the plant there are surely process
modifications which ave now current practice which will reduce energy
usaye.

The insulation, repair, quality, and type cen be improved signifi-
cantly. Humerous steaw leaks, some quite large, were noled,

The amount of nitrous oxide being vented was quite high (visual deter-
mination) and numerous leaks exist. The reported conversion efficiency
for the nitric plant is 87% vs. about a 98% design. This is blamed

on ingesting iron particles (dust) which poison the catalyst; the
source of the iron is a nearby sinter plant,

WA
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Lack of cooling water is a production constraint., Winter production
rates are higher than summer, Reportedly the cooling systems experi-
ence corrosion, scaling, sedimentation, and biclogical fouling,

Heat is reportedly recovercd from the dilute nitric acid scction din
the form of 30-13 tons/hour of 34 bar steam which is let down through
a 7 W turbine generator,

4.2 bLoiler hrea

3

Four water tube boilers exist, two of which are currently being re-
buitt.

11 6% t/h 34 bar (500 psig) 400 degrees Centigrace (752 de-
grees Fahrenheit) West German 1969, Being rebuilt,
£2 6% 1/h 34 bar (500 psig) 400 degrees Centigrade (752 de-

grees Fahirepheit) Vest German 1969, Will be rebuilt,

#3 30 £/h 16 bar (235 psig) 350 degrees Centigrade (662 “egrees
Fahenheit) Italian, Being rebuilt,

g4 30 £/h 24 bar (225 psig) 400 degrees Centigrade (8662 de-
grees Fahrenheit) Vest German 1983,

We inspecled only the {4 toilers
to lack of tiwc and the presence
pressure steam Teak., The boiler
having two burncrs; the top main

even that inspection vas minimal due
of a large, painfully loud high

is a forced draft, pressurized unit
access doors were leaking combustion

gasses badly. The boiler Gooked old before its time. This is typi-

cal of the whele arvea; the maintenance Yevel is poor.

Reportedly the Italian boiler develcped serious problems (corrosion,
ete.) within the first {our months of operation. It will be retained
as a back-up boiler.

A fifth boiler is under consideration because of insufficient steam
supply.

A 1z MW turbine exists; it develops 0.6 ~ 0.7 Ml normally hecause
there is insufficient 34 bar steam according to the boiler area
manager,

Boiler and combustion controls are based on Steaw header pressure,
There is no on-stream ozygen monitoring. The boiler arca manager
said that oxygen on the flue gas was 3 - 5%. The minimum for good
performance should be 2%% which, assuming a flue gas temperature of
250 degree; Fahrenheit and good boiler condition, corresponds to a
combustion efficiency of about 91.4%. The 3 - 5% 0, corresponds to
91.3 and 80.9% efficiency. So there is little room for improvement
if the oxygen readings are correct, '
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The steam system is at three pressures: 34, 16 and 3 bar. Some of
the steam is let down through the turbine, some across pressure
reducing valves.

EMERTY CONSERVATION OPPORTUYITIES (ECO's)

5.1 Process Arees

General maintenance (e.g., repair of steam leaks and replacement of
insulation) will save quite & bit of energy. Froro what we could see
the reform furnace (ammoniz section) had no wast: heat boiler; & sig-
nificant amount of steam could be preduced Yare, The stripping, ab-
sorbing, and acid concentration cotomue probably use far more cnergy
than necessary due to lack of up-to-date controls and (likely) poor
procedures,  Since the processes are nearly 15 years ald, one can
expect that several process modifications can be made to bring the
plant into line with current practice, thereby pxoduc1ng the product
more eificiently aid saving cnergy.

hn eno'gy audit/process review vwould doubtless develop @ very large
nurber of LCO's,

5.2 Boiler Arca and Steam Sysfem

In a sense, the same type of comments can be said about the boilers
as for the preocoss area. The steam demand in the plant is relatively
high, yet the supply of steam is provided in a piecemeal way, A com-
plete RySfOﬂ revices looking at the producticn, distribution, and use.
of sceam is reguired in addition to «1np1' auditing and upgrading
exisiing system components, Included in this anaiysis should be an
evaluation o7 process requirements and the production of electrical
via steam let down turbinces, Significant energy savings should be
available.

5.3 Water Treatmont

Based on comments by the plant manager and the boiler area mansger,
as well as observation, the cooling water and beiler water systems
should be carefully reviewed, Good water treatnont should increase
thermal efficiency and production capacity as we]l as reduce mainten~
ance in boilers and hcat exchangers.



6.0 ECO CANDIDATE EVALUATION
pascd on the 1952/83 OEP data sheet, the following is used

33,000 tong Mmazot 1572 x 169 KJ
(1300 x 107 BTU)

14,984 13 coke oven gas *

*Note: it is not clear if this is fuel enly or fuel and feed
stock.

A rough guess is that mazot usage (all for steam raising) could be
reduced by 15 4.

Since the process nceds are unknown it is impossible to even quess
the co-generation opportunity.

This is a goed lavge plant candidate. A wide range of improvemznts
can be made, cach providing a significent encrgy savings as well as
being an instructive model for other industries. There are oppor-
tunities in the traditional cnergy cavitgs arca, savings which will
accrue from improved maintenance end production scheduling, ana sav-~
ings from process optimization, Tt is Tikely that potential process
improveiaents will alse be identified, 2tthough these will probably be
beyond the scope and intent of the 0.E.P, work,
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Location: Alcxandria Refilnery
Date: Sceptember 2, 1985
Englncering Team; SCL - Willdaw Licpois
0Ly - Dr. lond A, Alnakeeb
Corporate Representative:  Gebaly Gaby
Products: LYG, Nootha, Herocene, Gasoline, Reduced Fuel 01X

1.0 Summary: Thoe basic plont desipn appears to conform to designs based
on a much lower price for crude oll and 1ts priwary products., It did
not appear that any nmajor eanergy conservation work was undec,vay, The
process heatcers appear to be @ major peint fovr heat recovery or enargy
conservation projects.  The newest plant vas designed by Egyptdans,
andg foreign teclnoloygy and engineering should be able to provide
meaningful savings,

2.0 Plant Description: The plant has three major production units,
Unit No, 2 vas built in 19062 with a copacity of 1.5 willjon tons
per year, Unit No, 3 was built “n 1970, and also has a capacity
of 1.5 uillion tons per year. Unit No. 4 vas beilt in 1900 with a
capacity of 2.0 nlllion tons per year., Unit No. 4 ualso contains a
Jube 01l recovery systowa and & vupor recovery cystem that serves all
three plants.  All units wece desipned for light Arabilan crude but
arce operating on local crude. Twoe 40-ton-peor-housr boilers serve the
entire coxplex, Crude ofl is vecedved by pipeline.  All products
are ghipped to distribatorse by plpeline.

3.0 Overall Impression: The plant staff wvas pleesent and cooperative.
They had nade & few process modifications to inprove operation of
the system. They cuswered questions freely, but had difficulty
producing specific infermation, They stated a central office
contained design dravings., It is doubtful that these have been
kept currceat and may be of little value, It did not appear that
any energy related projects were underway; continuous plant
operation was the primavy concern, This could be becausce of
limited stalf,

4.0 System Condirion and Opcrotion: The plant was fully operational
with new construction underwdy on a hexane unit. Unit No. 2 was
temporarily shut de.m but Unite Ho. 3 and No. 4 were in operation.
A planncd naintenance outage is scheduled annually and lasts 7-10
days. This doesn't include tower inspection which is done every
three years, Daily log shecets arc kept showing key process
parameters. All process heat exchangevs arc instelled with 1007
capacity sparc units. When operating parameters indicate, the dirty
unit is taken offline for nleaning and the spare is placed in
operation. The cleaned unit is then placed back in service as the
spare backup unit,

3
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Very little inforiation wue ohtaindd obout the steam systea.  The
plant can prodvce 80 tons por houy with both boilers in epevation,
but only boa v aced Vovonn per hewr, The bollers oporate at
17 et the of Lhe boiler battery s 4 bav, and the

‘
A
-

Iv o the operering vntire, T

O

syefoem

operaten vith (hoes sbew procenros, 12 bar, @ by, awd 3 bar, The
opeyacing ofalf wae vt whte to oprovide ooy dinfommotion on how much
stec. Inouzed dnoecnh of the svean systoan, Letdova valves are
evidently uwert to sonercie Che lover progsure si-am,  Condencate
recovery systoor anly criot L the lube o1l plont,

A plant vour of the Loidoe ares we not possible, The undie, however,
ave equipnod vith ceonwnirers bul ne wir prehenters. Several process
heatcrs vevo caonined, There ave very large units and may be of
greater datero ot then the bodlers,  Stack tonperatures of 375°C and
205°C wese reported, Oxzyvoen content of the {lue gas was said to be
20%.

Incevpy Conservation Opporten

e e Al

1rig5:

5.1 Optimize the cleandng cycele of the hieat cxchangers.  Perform
heat end materisl belances avound ecach unit, and determine

the nest cont-ffvetdve cleaning cycele,

2.2 Yrepare o stemw baliuce for the entire [acility. Look at
coundeasuie recevery rystons to faprove cfffciency. Determine
the quant "ty aod precoave reoundired {or all users. Loe' at

L P t N
cptions to produco the necessary steam vithout using Ltean
letdovm violves.  Evaluste prodveing lew-pressure {lash steam
3] I
from hiyh pressure stemy Lrops,

5.3 Improve locces to flaving systou, Deicrmine sources of flare
gas ond clininete ony uunecencary vents or leaks.  Determine
1f & necd srill exictys {ov o continvous {lare, and if so,
look at the ure of ryevovery compressors back to the boilers
o)X process hesters,

.4 Yvaluate opportunitics for further heat 1ecovery from the
hot proccss strceams, A heat cexchanper cudit will produce the
necessary information, 7This audit will deterwine the level
and quentity of heat transferved for each unit., The results
of this can be graphed {or casier interpretation and fdentifi-
cation of further h#at recovery options.

L

5.5 Determine cfficicency of beilers and procezs heaters., Fxamine
options to improve efficiency such as air preheaters, iuproved
ccnbustion control, or additional hcat recovery sections.
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SECTION 8

Location: Misr Chculcal Coupany

Date:

September 3, 1985

Enpincering Teswm: SCT -- Willian licgois

OEY - Dr, Hani A, Alnakach

Corporate Represcontative:  Mahmoud Eorham
Products: Sodivn MNydronide, Chlorine, Hydrogen, Peroxide, Soda Ash,

1.0

2.0

3.0

Sodium Bicarbonzte, Line

Sunmary:  This plant o undgue from an energy stamlpoint becuuse

it has twoe pajor processing aress, the chlorine pliaat where

el ciricity is the primary caergy and the soda ash plant which uses
most of Lhe sfeam. Baloncing these tuvo needs without tiedng the
plant topcther fo difficult, The plant is currently Installing a
turbine gencrator to produce electricity for the soda asb plant
only. Future plaous call for a larger torbine generator to serve
both proceceing avens, The plant is cuvrvently voviing on encrgy
conservation messures; hovever, therc are still several major areas
to be winmined,

Plant Deseription:  The plant has two mnin process areas.  The first
is the eleetroiytice plant for the production of ehlorine ga:z. This
plant vequires lovee anounts of electricivy end much smaller amcunts
of other cnergy types. Due to time constvaints, this plant wazs uot
vicited,

The cecond process svea j¢ the soda ach plant.  This unit starts by
producing carboy diowide frow the ezxledning of lisestone, The by-
product, lime, 46 either nold directly or hydrated end sold as either
a dry material or a diluted liquid. Ghe carbon dioxide produced is
reacted with coustic to form sodium cmborates and bicarbornates.

These producte ave concentretes in evaporeators before shippiug.

The plant auxiliaries dincInde the boiler area, cooling towers, and

a refvigeration unit. lour Loilers provide the plant with 50 tons
per heur of stean, ecach. lMNormally the plant can be run with only

two units. The other two wuits will be on standby. When the new
turbine gencratoy is fnstalled, three boiler operations will be
requirced. Two three-cell cooling towers were obseived on the tour,
No capacity numbers were available. Time did not permit the examinu-
tion of the relfrigeration systen,

Overall Jmpression: Mr, Porham vas very knowledgeable about the
operation of tho facility., The plant nas begun to lool at ecncrgy
conservation and take some action. The scheduled installation of

a turbine gcnerator later this year is an indication of chis. They
were also aware of shortcomings such as poor boiler design and poor
maintenance of instrumeris. The plant staff appenred to be willing
and capable of working with outside engineers to improve their
facility.
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stem Condition and Oncration:  The portions of the plant visited
all dn need of wadintenonce work,  lostrunentation was unrelisble
and, Jn nooyv cagses, nonfuntionnhle.  A1L of the couipnonc appeared
old, cven the nowesi bediler wlidceh vos dnet-310d 224 yeurs a0, Most
of the inst .o The

.
boiler wvos bedng ver tovally by hund,  This uvaflt was smoking concider-

ueentation on thin rew hoiler was not operatin
ably when wo visited the bodler avea.  Thin situation wvos only
corrected vhen the UL P teow penber aslad Lhe operator to take
corractive action,

Fveno wvith the plant yeguirving only tve of the four boilers for
normcl operation, steom shortapes have lindtced production.  With
the new turbine genoreoter, thic problen will dncreasc becnuse a

third boiler will be necded to supply the tuybine,

Trom the pover prid 1s one wotive for installing
clectric generatine capacity.  This plant opoerates continuously and
power outaces ¢t conee major problems.  Production of their own
electricity vould ol jnste the pmoblen of losing all pouver,
Curxently, the plont uses chout 20 MW, Most of this (20 MW) goes

te the chlorine plicvt.  The rowsinder is for the soda ash plant,
] i

Plant independence

The vertical kalns viod to preduce cavbon dioxide appear to be in
fairly good shupe.  Ou the other hand, the cevaporators for concen-
trating the sodiuw carbonate necd worl.,  The dnsulation is poor and
the systen has been wmodified by the plant, One of the three thind-
stage cevaperators has been chonped to a second-stape unit, thus
regulting in four sccond-stage vnits. The steam vsed in these
evapuratoere ds 13 bay.  Condencate ig recovered to the bojdler,

Energy Concervetion Gppovivnitics:

5.1 Impuove boiler operaticn thincugh cither better mzintenance
of wilsting controls or through the inscillation of new
controls vhich can be wmaiutained.

v
N

Lxamive the potential for enpanding the condensate rocovery
system to all parte of the facility. Once this work is
completed, evaluate the operation of the boiler feedwater
systen, Determine if vone of the bLoiler probleas ere the
result of poor {eedwater uality.

5.3 Preparc a plant steem balince to cstadblish plant requiremcuts,
Look at using lower pressure steam for some opaerations,
Prepare this balance for all future cases which include both
the singlce condenging turbince coperation and the extraction
wack pressure turbine,
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Evaluate the porformance of the multiple effect cvaporators,
Determine if they are achieving mawxinum production capacity,
Additionzl dnsulation will be necessary in this porcdion of
the plent,

Perfori cofflciency calculations on the chiller plant. Evaluate
the use of abscrption chillers In place of the existing con-
pression systews, It may be possible te operate these using
Lovw-pr eccure sterm produced froe the new bock pressure turbine.
This will 4lso reduce the electrijc load,
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SECTION 9

Location: Fgyptizn Company for Starch and Yeast

Date:

September 3, 1985

Engineering Team: SC1 - Willian Liegois

Cor

OEP - Dir, Hani A. Alnakecb

crate Representative:

Products: Stavceh and Detergent

1.0

2.0

3.0

4,0

Sunmory:  This is a very sgmall plant with only two major stesm users.
While the opportuaity exists for large dmprovements on a percent
basis, the votual cuergy suved vill be very small, It s also ques-
tionable whether the curvont staff could maintain any new or more
sophisticated eguipment,

Plont Descriprion:  Only the starch plant was visited becsuse 1t was
the ouly wjon consumer of enevgy, Broker rice is first washed to
remove sond, grit, end Joosce Lalls. 1t is then sosked in a veak

sod iwn hyolomido solution to soften and dissolve approximately one-
half of the protedn. This vater ds dradned teo the sower after eight
hours, Yhe vice is then ground ond sieved in a ciustic solution.
Now nozzle type vashing centrifuges sepervate the heavy incocluable
starch from the light zlkald sclution of protein. The protein
concentyation in Lhe finished preduct nmust be less than 1%, The
starch Is then dewrtered In one of the fiwo bateh centrifuges, It

i then dricd either in a £flash drier ov in a tubular pan drioer and
pacled,

Overz1l Twpression: The process is very simple and ds carried cut
in batches. There is virtually no justrumentation and the process
is opcrated by himd.  Erergy consumption is concentrated in the
drying operation., ALl other arcas use relatively small electrical
motors., The siaff was very pleasant and scemed interested in our
visit,

stem Condition and Operation: The boller house had two five tube
piETZELd boilers, @ Lbﬁgtﬁin boiler with a capacity of 8 toans per
hour at 10 bar and a German boiler with 10 tons per hour capacity
at 15 bar., Decause of permic problems, the German boiler is currently
not in scrvice. The Egyptian boiler rune in manual vith the firing
rate controlled by the steam pressure, Flame color is used to control
the forced draft fan. The Gemman boilev was installed in 1985 and is
capehle of rumming in automatic. Zeclite softencrs are used on the
boiler fced water and no condensate is retvrned to the boiler. The
tubular pan dricr is in neced of wmajor repair and is currently out of
service. Both the tubulay pan drier and the flash drier have exhaust
gas temperatures of approximately 50°C. Both units require steam at
about 150°C.

\:)
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5.0 Energy Conservvation Opportunitics:

5.1

5.2

5.3

Tnstall a conduensate roturn systen frem the two major users,
the 1 losh drier and the tobular pon drier.

Cowpletely vebudld the tulular pan dricr, scaling all of the
holes in the wndt,  The steam tubes should be cleancd and the
entive unit inculated,

The new Gennan boiler should be put in operation as soon as
the appropriate pewnits ave recelved, The Egyptian boiler can
be used for standby.
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SECTION 10

Location: Abu Kier Fertilizer Company

Date:

September 5, 1885

Engincering Team: SCL - Williawm Loegouis

OEP - Dr. Hani A. Alnakeeb

Corporvate Representative:
Products: Urca, Annonia

1.0

2.0

3.0

Summary: This plant is in excellent condition. The operating
personal ave keeping & close watch on production as well as energy
data. The plant is also expending money to further train its
staff in enerpy conservation. It appears there is little oppor-
tunity for energy conservation at this plant.

Plant Description: The plant preduces 1,550 tons per cay of ureca
from 900 tons of ammonia, ,The samwonia plant produces 1,000 tous

per day from 1.2 million n” of natural gas. The excecs awmonia s
s0ld as a by-product of the urea production. The anmonia plant 1s

of German design, and the urea plant was designed dn the Netherlands.
Start-up was in nid-1979, The aumonia process is very standard with
methane and water being combined at high temperatures and pressure
to yield covbon monoxide and hydrogen. Air is wixed into the
secondary retainer to provide the necessary niirogen.  Any remaining
carbon monoxide is then converteld to carbon dioxide with stcam to |
make cconomical use of raw materials. A potassium carbonate absorp-
tion tower is used to remove the carbon dioxide from the gas stream.

A& stripping tover is used to recover the carbon dioxide for use in the

urea plant. A methonation step venoves any renaining corbon dioxide
nrior Lo ammonia syathesis. The cynthesis gas of nitrogen and
hydropen is pow cempressed and hected to preduce ammonia. The
ameonia is now combined with the carbon monoxide produced earlier

to yield urea, This is done in high-pressure reactors. The vrea

is now concentrated and driel in a prilling tower.

Overall Impreszion: The plant appeared to be extremely well yun and
maintaiuved. ALl of tnc instruneants in the control room vere opera-
tional and most were in automatic, The corporate representative vas
very knouledgeable of the plant operation, and had been with the
plant since early in the construction phase. The plant prepared
steam balances repularly, and vere very interested in energy effi-
clency as well as total plaut efficiency. The plant staff is
planning on attending an upcoming energy conscrvation program in
Freance.
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4.0 Systen Conditica and Opervation: In general, the plant was in excellent

condition. Full-time wodintinance ste{{ 1s available for both wechanical

and dnstrumcntation reeds,  Reutine nointenance is done contingously,
This iuncludes requler catibration of dins A sehadoied plient

malntenance shotdewa oocvnn yerriy.  The plaut staflf s centinedag to

make process wmodifdcations to wmprove the plant’s operation and capecity.

N
(e

Encrpy Conscrvaetion Oppostunicd

5.1 Conduct o survey of 211 heat cxehangers using elther stean or
cooling Luver water. Through o hoat exclange audit program,
deleraine 1€ the quantity and level of heat beiny rowmcved in
any ol the cooling voter exclomgers can be vecoverod.

(%)
-
(2

Dxamlne the amount of dnsulaticn usad on the process cquipment,
Special cttantion sheuld b given to the high temperature areas

such as the primery and secondary refolmers,

5.3 Check product conveveion ind efflciency. Determine 3if process
cr cygripment wodiideations can increase plant capacity.
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SECTION 11

Location: LPdiina Food Company

Date:

Septeanber 7, 1935

Engineering Team: SC)L -~ Uillian Licgois

OEP - Dr. Hani A. Alnakech

Corporate Representative:
Producrs: Varilcety of Seasonal I'ruits and Vegetables

1.0

2.0

w
(@]

4,0

Summary: This is a small food processing facility. Steam usage is

very disorganized and inefficient., A steam balance for the facility
should be prepaved. Tightening up of cquipment and the liberal use

of insulation will also prove helpful,

Plant Des
two buildings, A and B. Both plants have several operating lines,
any c¢f which can be operated independently of the others. Building
A has severel special items, threc cvaporators, two chillers, and
hot water heating equipment. Both plants have steam sterilizers;
they are of several different designs. There are several uoving bed
design units for sterilizing cans. Plant B has six autoclaves.

iption: The plant's preduction capacity iz contained in

The units are supplicd with steam frowm two 12-ton-per-hour boilers.
Both unidts ave nceded during the peak scasorn (May - September), while
cne unit is kept as a standby the rest of the year, 7The loilers burn
4,000 tens per year of MNo. 6 fuel oil.

The plant also has a can manufacturing facility., Dotk soldered and
electrically welded cans ave produced, Al unecessary parts are

rmanuisctured frem sheet stock, A printing press line is alco present.

Overall Impression: The plant eaginecr and stafi have worked very
nard to dmprove the pleat's encrgy consumption.  Their primary efforts
to date have been In the clectrical area. By improving the plant's
power factor from 0.7 to 0.9, they have reduced the plant's electrical
bill by 35%. They are intcercested in help on steam conservation. They
vwere not intevested in an energy audit at the can manufacturing
facility.

operatiopal. Foth boilers were Egyptian made and of fire tube design.
Purchase of a new boiler to replace the older of the existing two
units is being considered. The current steam header pressure is

9-10 bar at the boiler house area,

Steam lines have been:'run on an as-needed basis throughout the plant.
This has resulted in a large number of steam branches from the main
system as equipment has been modified and relocated. The steam line
sizes need to be checked against current needs and projected future
requirevents. Stezw line insulation is poor or nonmexistent. Con-
densate is only returned from the evapcrators. Other condensate is
run to the floor drains. In many areas, steam is directly sparged
onto the cans for sterilization.
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Little of the process equipacnt is insulated. In many areas, steam
is escaping from cither pining leaks or leaks from poor secaling of
process equipment,

The plont would greatly henefi{t from on integrated encrpy progranm,

Up to now, if heat were peeded, o steazn lln& was run te the area.

Chillers "*I cooling tovwers were installad {or conling, Ko effort
i<

has beeu wade to coordinate these two nceds for heating and cooling.

Enerpy Consar

T'I‘I“l lt \“‘ :

clon Oppos

5.1 Perform o systun steem bidonce to deterndne the amount and level
of steam (pressure) required in the different plant areas., Check
live sizee and routing to eliminate wineeessary pressuve lonses
due to piping.

5.2 Look at thie processing operation. Determine if lower level
cnergy source chu be substitured for steam (using wornm water
for some opurations which previously used stean).

(9, ]

3 Detevwine how many stenn users really vequire 10 bax steam.
Explore the use of a low-pressuie stesn header (1-2 bar) forx
as many ULolrs as pnssilln. Iavestigate the use of a small back
pPreswuve turbine fon pencvating low-pressure steom from hiph-~
pressere stomi. This nay veqeire dnerceasing the high-pressure
stceum header te 15 bar or so.

5.4 Extend the audit to the can mamufacturing facility, Natural
gas Lo concvwed o several process arcae, and cowbustion
ef {iciency appeors low,

5.5 Drepave an audit of actual operating hours, Improving system
output without increasing cnergy requirements is quite feasille
for this feaciliuy,

5.6 Look at storape of inw-cnerpy heat for other systems, for example,
install a large water storage tank. The water in this tank could
be heated by low-level heat rejection systeas and saved for future
use in say o woern water washing operation.  Thie type of a surge
tank can be used to recover heat from different processing lives
wvhich may even operate coveral hours apart.

&



A RCG e il oo

HAGLER, BaiLLy & CoMpany, Inc. 2401\ Steer, NW
Suite fo0
Woashington, DO 20047

Alain Streicher D2 163.7570
Vice Presicdent Telex: THES2E PO FEARANCO WSH

March 7, 1986

Mr. Marshall Monarch
Argon National Laboratories
Building 362

9700 South Cass Avenue
Argon, 1. 60439

Dear Marshall,

I enclose the documents on the Egypt Scrcening Report for your internal use
only. As 1 mentioned on the telephone, T would appreciate your treating these
documents as confidential since they represent the product of 10 days of
"free" consulting in Egypt.

ﬁincerc]y,
Jal LA ,S_f
L A 26D
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AUDUSTRINL ENERGCY FULITING IN LGYPT

Thic veport addresscs rhe three fssues raised by OEP during the {ntro-

ductory mecting held on 9/1/1905;

vanking of the eleven cendidate plants
elimination of those not degerving an audit under their present cenditions

management attitudes tovard encergy conservation.

To address these issues, we carried out the following steps:

l@iﬂl&i%ilﬂffi.ﬁ§lfﬁ end preliuinary analysis of the ccllected data in
cloce coopecration witl, oup staff. There visits provided us with some in-
gights dnto the attitudes of the teclnical managers met in the plants regar-
ding proctices affecting rnergy utilization. The results of this step are
sumzarized briefly for cach plent end sre ettached to this report as appen-

dices,*

Rou, . esitination of the potential encrgy novings at each plants. These esti-

Rates were based primarily on o conpavison of estimated specific energy con-
suzption st cach plant to * internstional standards" (in ton of oll eguivae-
lent / ton of product), The relutive difference in upecéfic energy conswa-
ption provided a weasure of Lhe "technical potential™ for cnergy savings,
Using our olservations during the plant visits of the cnergy cfficiency of
major equipment coupled with our experience galned in other countrics for
similay plants and using international ol rrices, ve estinated youghly the
"econcmic potential", {.c, those cavings which are likely to be achicved by
impleuenting projecis with pay back of three years cr less. Similarly, we
estimated the saving practices achieveble from iwplerenting low coct/ no

€ost conservaticn measures. The resulls are presented in Table 2.

Assessuent of the )ikelihiood of capturing the cconomic potential. We snlec-
ted four key critevis (o assess thig likelihood:

=~ technical feasibility

- replicabilicy

- sultability for truining

= manageunent svpport

* These plant visits revealed that a number of generic low-cost eneryy conser-

vation measuvres were applicable to most Plants (See Table 1).



Based on judgement, we assigned w pcore on a scale from 1to3 to each criteria
for each plant. The sun of the four scores for each plant provided a rel=~
ative roacure of the likelihood cf capturing the cconowic potential, This
peasure vags expressed in high/wediv / low categorxies  (Sce Table 3}). lote
that comments en penageuent attitudes at cach plant arce given in the attach-

nents.

Composite Screening. MWy comparing the economic potential at cach plant

(result of gtep 2) to the likelihood of capturing this potentizl (result

of step 3), we identified three chexgy audit categovien:

- categosy A t  top cendidate plants
~ category B t good candidate plants
- category € + plants not pecding an energy avdit at this fitage,

Plant Gro:

121ng,

data vollected in these one-day pliat vicits, we found little basis for

In vicew of the approxinate end preliminary nature of the

ranking the plents within each category. Instead, a grouping of the plants

uwithin cach category appeaved reancnable because of

= cipilarities {n the produsts / processes of pone of the plants

~ dissimdleritics in the pize and conplexity of the plants.,

This greuping provide a basis for our jmplementation strategy (Sec Table S).

In conclusion, we found that nine out of the cleven plants decerve an

energy audit and wre likely to yield pubstantial encrygy savings,



Table 1. Nced for Low - Cost Enaray Conservation ¥Mapsyres:
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CAIRO
Oil 2 Soap Co. H )24 b . M B 24 H H E
Helwan Cement L L, M 1 L L L
Abu Zakal Fertilize- L L 5L L L L b4 L
i Nasr CoXke » hi be o
El Nasr Phax=x Chem. Co. E H B B " E =B = g
¥aha Feod 1 I H M B E M E =
Alex
Abu Xir Fextilizer L . L M
Rofinery L({8)
Misr Chem. F L q M q had b4 B
Starch & Yeast B B | A4 B b2 M
Edfina M <4 g ) I3 B M ~

Key: H = High Need ¥ = Medium L = LOow




TABLE 2. PRELIMINAZY ESTIMATE OF POTENTIAL ENZRGY SAVINGS BY PLANT
1

(Based On 1282/84 Data and Plant Visits)

)

Annual Eneray Cens. Preduction Eoeccific Eneroy Cons © Savings
fuel Elec i) Totl) Fuel/ Eiec/ Toe/ Technica13) Ezonczic
{TOZ) (XWH) T2 Unit Unis Unit
Plant Name toe Sten xid/ten ton/acur (%) t Toely
A. CAIRO
—_—— —
1. Eelwan Cement 2:1,200 189,56 258,570 1,325 157 . L133(.070) 124, 01:0) .170.(.C97) 3 20-=30110;
2. Abu Zabal Fert. 0(s) Ofsedd wor sign 220,000 =%~ 0(0) 0 ¢0) c
3. El Masr Coke 53,750 160 “ 68,750 42,000 t{NE3) 1.220.70)  1,380.(45) 1,56(.715) 54 AD=-32(1T)
4. El Nasr Pharm. B8,40C3S% gest 10,400%5%  not siga. N/A ¥/A N/A 50 20-4C(i%)
5. Xaha Fcod 4,500 2.3 5,100 23,C00t (?) .225(.16) 115(100) .254(.125) 50 25-Z501%y
5. DIl & Soap Co. 2,475 9.7 4.500 12,000% (o41) L20E(L154) B8R0 406,314 23 15=-2000
B. ALEXANDRIA ’ -
7. Refinery 172,000 .97 185,000 4.91“5t .035(.020) 20(15) .32{(.032) pis} 15-15(3)
€. Abu Xir Fert, 198,070 (3.7) 193,000 277.C00 t.Ca=y)
S. Misr Chemicals 66,C00 20 ©1,000 Not sign N/A N/A N/A 20-20 16-2C(20)
10. E. Starch & Yeast 8,002 19,4 i2,.899 38,C007 (4pred) C.21(.13) 51C(N/A)  .24(.2) 40 25=35{1%)
11 Edfina Fcod 2,400 5.4 5,CC2 /A N/A (.1Y) 145(113) N/A 40 25-35(1D)

Souzce: Eagler Ballly & G0 & A, D. Little Inc. Segtember 1085

1. 1 GWE = 250 TOE
2. & (D) with A = estimated SEC 2% piant, and B = internationzal standard

3. Defined as diffcrence between A and 3 adove

0

A.

Rough estimate using worid energy prizes, site analysic and expericnce gained Iin other couniries and similar plents. Nuzber in
indlcates fractor achiovabie frea low cost / no cost measures and projects,

5. With major plant rchabilitation

6. With brand new line of producticn from naturalces.
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TAZLE 3. LIXELIHOOD OF CADTURING THZ POTENTIAL ENERGY SAVINGS

Criterian A B c o]

Technical Replicebility Suitazility Management TOTAL Ranking
Plant narce Feasibility of For Attitode Scoxe

Fodit Training

CAIRO {1 to 3) (i to 3) (1 to 23) (1 to 3) (ax = 12)
Helwan Cement 1 1 2 2 i3 Medium / Low
Abu Zabal Fertilizer i i i 3 & ¥edluz / Low
El Nasr Coke 1 b 1 2 5 Low
El Nasr Pharmaceuticals 3 3 3 1 10 dich
Kaha Foogd 2 3 3 2 10 Eigh
Cil & Soap Co. 3 3 3 2 11 Very hicgh
ALEYANDRIA
Refinery 2 2 2 2 e ¥Medivm
Abu Xir Fertilizer H 1 1 2 i S5 Low
Misr Cheaoicals 2 1 2 2 _z_ tediunm
Egypt Starch & Yezst 3 3 2 3 1z Very Bigh
Edfina Food 3 3 . 2 11 Yery Eigh
Key : A: Technical feasibility = Technical e2sineys to achlicve saving potential - A measure of foreign technical ascistance neeced.

Score: 3 means little / limiteq foreign essistance required.
B: Peplicability depends on type of projects ilentified and nuswber of possible zpplications in Egyot.

C: sSuftability for trainirg diversity of cpportunitias, technizzl contents end losses eavironmment weans high score.

D: Menagement attitude : Geood suppart provides hich scozre.



Plant Name
A: CAIPO

Helwan Cenent
Pbu Zaasal

El Nasr Core
El Nasxr rharm,
Kaha Food

Oil & Scap

Misr Chemical

Egypt Starch & Yeast

Edfina

TABLE 4. COMMOSITE SCREENING

Potential Likelihood of
Savings (TOI) Capturing potential
5C,CCC~75,C00 Medium
Inzignificant oW
3C,CC0~25,000 ¥edicm Low

2,00C-4,000 zigh
1,000-2,000 Sigh
£00-1,300 Very High
iC,000-3C,000 Eich
Insignifican Zow
¢,00C-13,000 ¥ediun
3,000-4,5C0 Very Eigh
1,000-2,000 Zigh
Xey A = Top candidates

B = Good zz2ndidatoes

C = Not candidates

Audis
LIS,

Categnry

W w ww a y

3

(1)

Elizinntod




THRELE S: A Strateqv for Imolementation = Greuping the Plants

Appreoxizate
Sle
GROUP PLANTS poss i;:fc Corments
Savinzs {(TCE)/. year
{roun<ed)
1. Eelwan Cexent
£Z1 Nasr Coke 30,000-110,000
2, El Nasxr Fharmaceuticals 3,00C-14,000
Kaha Feod Zo.
Cairo Oil & Secap Co.
EZgypt Starch & Yozst
Zdfina Focd.
OTEER Alexandrsia refinery 20,000-392,000 Can be studiegd independently
9,000-18,000

Misr Chomicals




