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March 7, 1986 

Mr. ria l . t'c, i,. r-h 
Argorn e ha-.VJon-.] ).,-tlratory 
Build i.n¢ '; 

9700 Vuth Cass Avt,nue
ArgJonne, Ill,. 6GC43,9 

Subject: P].ant Selection Report 
for O.E.I. 

Dear Marshall: 

Enclo.-std , A.:i ). our ta:.i]epho: eo c .,-y: . r,' on of Ma rch 6, 
].986, jn a co}' (- the Plait .Selection V{,o, rt, dated 'V:pte,!ibor 9, 19 5,which v't 12 (.- ;ed f',Y (_). . t* r)) ir1.;j:2.' a''v virt o t]~ (:] ( ] p ca!1t.(,1 0,\12)E. v t Oto &(j ) (I I) PIcll, 

(I,, ', .i1 Caii c n . . 721 , 1.. 

}e f rIC" I; l I- %7 h 'u. t: [iC1 C U c st-d by 0. -1,-:.P. to ask us
 
for o11()II I:,. r<, a I_, C,,,c :,; -)2iorecarC by S m icy E:irleerinq arid
 
Ibc~g],r B1a' I]y, in ol toCo ]<a:o'id; L.. 1-'. v: th your rco:nendationn 
f-or 7- aI ' .:o _ hofo c L, 1.: uutCu" CoIl :h , ,.;(en your Contract:o2: this 

ec::pi3re .-


You wi.l1,:cte that ou r l,:)rt, 2 ronqly reco:..cdj.. th,. the1.l eh t 

pam.i.. ibl p rt-oach i!:, L: :v i,, fe. L .EP, it en to i nc.ude four 
s,.i,. r :..'m; 1: Ql.. I tvo cch, inc.iL,in or(er 1ba 1) to schedule 

with c,ork LC-; i((ld pr,-)c,-CJ t:'.:, iri the I .ofc ici t manry: pnss ibic, 
withot v aaddit i.'nl, ] lo'ss of tirre. 

After ynu have 1 ccd rin opportunit',' to read our report , we would be 
please"! to discus.," it with you and to anrsw-er any qu(.st jions v'hich you 
may have. 

Very truly yours, 

FOSTER WM..A'E USA CORPORATION 

loiard M. P'uintuch 

Manager, Process -sign Services 
Process 1lants Division 

1HF: sb 
Enclosure 
cc: R. L. Godino - Divisional Vice President. - Pro:rcss Plants Division 

R. '1rv-- Vice President and Sales "anager - Birhington, D.C. 

C/,.P7I. F -.XsS5: I-Wi'.OP IIVlt rST .'r 10,;.
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FOSY-IE VVIv: [2 USA00PF-.1: 	 0RA IC 
110 WOUTH ,tJn • C;I N. IA 070..9 -P I'clN' r 1- ii1-I'V! IGI C\'t- -v.' 1'!'-Y 	 ,' lz0 

Septornb.?r 5,,1905 

Dr. P rs'oii ,.o iilahutn 
Chai,'riion r'.rld Of iI'iuic 
Orgqoan; :1Li!J ,fur .nVO,.i inn inr 
1.,Aih/a E.I-.-T !moryz!. C.:-rden (City 

Caito, EL'pt 

Subject: Energy Atudits nnd Audit Traininq 
Plant SuIL"Aion FRopUrt 
FW Fl\.ef, ..-3 5862 

Dear [)r,DrA. llht 

!ni.I li:uL Uh1:l!.: on i rc 	 theMr. - d l d LOi you nnid your C-I staff fcr kind 
i l ' / i vlmp '''1 	 y ' o hoc'.'' i w.;dO Ou O L t.ip E ' Vi V 

i - I'n v .
' u'' Lo 	 wi'il WC would lil( to 

.:r,. w l'o ri usI:d t , , 'ifs t o Lhe Cnirs planti and 
Dr. I 1iii md D i. 1)1U1Wi I','l ('. i . o0 tho \,i!t o /oV xri,'i. p!- ln' f or 
their .iir0- fiorL- 'r :::i i to it Li'iv, Cl ji 1-ho (lCtmiic ci thIL pl tt vi t< and ofour ovcor,,l t:!'iw .	 '\'(: -:-ll)p!':v ;:, 
Artieruha\i 1 1h.- o t ;Ofci'. ' , ' n ks~d r 1'' ,"'' 

After 	 . .,our \lJi tu t ic.' ;0(1.]) ipljrlt Citiro arld Aie...rdria 
y.,m"- v;t'-iv p!<trL. wil. .i. "r - ioU ecut, (U) oLth,,r Lfyf'ptian )our 

Stf yr : ..... 
, 

e now quio nEP i 
-- '~i, wil rilt;hc-llatn'Ce<rZ V c cdo rec 	 p)lntLihor'o IcJql v : c,i f 	 i-r ir<q',,K,"e to) do futtu in 

sCr'e:O n' ur' I t i.C,( its (,Vvn.C.; 


ci,. o 'k 	 ro l:siiuic c,/\ttoch r r '' v' ii! co- i i-,!on,. uL o.lid i p.. opyn of rl1n,1Self-ctio- F{ .i,.) '.t, ' 	 '-
Selcti,Pw1 (A A.'ttei,: .5>,.I:'8 ., Sirnc- eiL (8') i: tftho elt.;\,i' (:v].) 00-t 

ViSiiLold arf icio;rly ill f of l audit, it is our - orriii:V-ior Lhat this rr:velf iq 
excr' '\ 2 -Ar c te .i's of p arnts to Lc - tidited for VIorl Orcio.rs 

!ipo otcailr of t-11h ! ...... LW: , a2, ., It andwinoi5. Ou3, i: cca l r f Lii u 	 ii nt Jr. l Lul convu icnc Llr . fI, st -Ioa ... ',W io Ny rm izt- our se] cc Li ofi t. foil ov\' 

worlk nr;- o,.,. 	 3 it 5i 	 2 

1906 Sto-luing D) tJn]- ry 15 By OEP By OL-I" By 0EP 
for Worl in Egypt 

Plant Nariiu El 'la.i- -e L.PLmL Portland Cement F. PhIrI.Egypt StarchP!hsr 
(Nearesot Lcg (Cairo) (Cairo) (Cciro) (Alexandria) 
City) 

Plant Name Alex. Petrol. Co, Cairo Oil & Soap Kha Food Edfina Food 
(Nera.'est Large (Alox>andri) (Cairo) (C:-ira) (Alexoiidria) 
City) 

Audits to be 
Executed in: Series Parallel Par-alle Parallel 

http:Orcio.rs


Dr. Hus!iin Abctullah -2- Septembcr 9, 1985 
Organi2atioi for mEnergy Planining 

Should you recuire ,iiiy further ir,fmat ion cr e.xplawnfllon -egardin j uur pl, nt 

sel ectioI, beywld 1.1 ."! r d y pre,,ide d in our ret:.mlt, or should you dr..si i'c our input in 

ev oUtiM h.e m-j Us of olhar ,o .i hc plan."[ ::(Iiofl SIL., ' plcase l et us knov. 
ard w; ill ic mriL plod to furl.hwN rbst you in tik rnattcr. 

\V loo forwird to ismi\'in. yur FA.FT for Voi' O ;rs 2, 3, It Lnd 5 at the nd o- thlkL 
month Pd to conhwdri our clu:7 ',,,'rg n Mhorwip vi you for future wril, 

ordeIS asll as th.L.iCme rjat.d irinp tLu,. 

Very tr.l)' yours, 

FOSIEF-' V F tJ:A C;UF Of-RATiCOIN 

Dr. 1 ,1I rin1Luc'h 
.lMariao , ['riecxss Dcsirjn Service. 

Process iurLk Di,,' si ol 

1-lM1-:d b 
Eric. 

cc: FR-L. Godino - Divir.ional Vic Prosident: 
R. Bery .- Vice Preside, and Sales !.ana'gor - \'/ashinogton, D.C. 
D.N. Phair 
C.E. Kastnw 
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COVrEk. L JV*KZYM )h':: 10
:KJ ? !UCH FLA-'NT VISITED 

Qu11. 'oC"-, 	 13PLANIT MMA/GEN00\.m 


f\PM'Di;F2~ "A"' (P! n ~ ill 01-dr of \Vi,.iL!,) 14
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B~ e ;Q 60
 

El.Nu h~nax i~ Clic-roi c ni Co. 24
 

Abu2 Zwhw i i>l L.n6~~iiu Co. 33
 

The Pei LIa~zfJ C!.c it.O Ca, 42
 

Kah. Food Calingnr Co, 51
 

Ch~ Ve~lijPlant) 

EqL~-aStL..rt1, Yeas!- ,,r J LLutorcyunt Co. 69
 

Abu..-Gir Fortlizr~ Co. 7U
 

Fdfinia Foocid C.'awlinr Co. 0
 

Misr Churmiec lIdusties Co. 96
 

Alexandria P 1oruuri' Cu. 105
 



Ti piL p at M Ivul of 11he p1plt a1 Nfrt exucedc Fhster'i cuimi c by 

(cEr) for thc purpurn cf iL' i tn 1), ;!ice r f O~r-ders11jtn' 4 pu!r \'o.1 

2, 3~, 4 an 5 ' VqJl Cij LLi thIQ Qn inIUC0 pH4if tip foIlayVAi~j 

- Reit'O S 1 firp OWiK\'(11 ) Eqyfi ap!n W :r.i1LcL s;ix (4) in Crnc andi 
fivC ( -') 'i ?,%\1' 1i" 

-- cr-1'1 v' of;oOFL:00 vi in ON~j thes Ma~cted" J \''t Lroi acntion &f each of 

Want fNuMiQ. ;o i (-iV-


Prpaalm of a~ MaK~u Schiain 17ppui [.i. v.Ii radi of the clourn (3.1) p!1L L is 

Rucorn~m~v::Ju~iuNY. CUMUM&cu the logic for Lhc! tuask, Alnng;l'ir., i Of ovevu 
mdth nuif4rthIig ~ 0 ai'iYfLt1u iCULdherin, an(I cp:lLdWith 0 bHF-of 

I!':,' iii n 1),il 



SECTIO; L! . SUM'ARY 1 2)q 

Fo r Wrolr t$.A Cxr.; C ti i io g he r with Lhr. Org rj zaLion for E nergy Planning,f'l cop- ; i cd t:h "!:Iq of (...Even ( "11)[ > tpian indu Iri atI plants it; LhI C ,iro r nd 
Alex la ar. 

The t) o of phalK" S y thi-- nin ,-t,Cstudy iiiet "'; the be:' inl;Li .. ' r' 
Of 1 1'.: ci i '" peL:- CA!e ; r:, f Oucs f ur i i .rs, svnil tic d t.re sL:,i ce(tri:,:rlrLJlirr'vr. - .; e ] !KO C;:On; !WKlwtt , with Iec:t a cn:d datc rlan ! ; :r,.

in each ar-i,
 

Screening.. ' ' o' .u.ikt..C&W a ar fuLy j! .Ia'ed IJ )'StrfVIlt C: .C('lrii3l1U; hi s 
Im'mnitth Ilia ' L'~cY~r Ai n (coriui;.t swol.yAingasem'. for ti.' evalunatm~ of eachlcandid:;[ pl a i m n:} tlei . tveno (1.1) .lan .a Mi'htv\,;iLed, () of the larits 

,Vere c ,.! r I I oN rl ; 

Th, pl rt - , It.'.i ii. C .PJ1id,/N1 ri'i" fin-p" \[Ind ., 3, 4 eirU 5,0-.ml' 
w; ti-' hrl ;jh5C';. ,i iil \,Ic th r pint. ioting of the ccoring .. ystumn, 

\nr'< ( )1Y .1 n:  3 4 5 

3.96 Simt aia1 January 15 Dy 0[_P B' OEP By OEP
 
for Wok in Egypt
 

PIMa l'n El .r -er: t Port,.land cAmenit ElI i\!- r PI-. gypt Mutorch 
(N V " (Cci ro) (Ciro) (Alexandria) 
City) 

PIant Nm..-nf Arecx. Petrol, Co. Cairo Oil & Soar, Kahra Food Edfinn Food
(Np ar'c: L Largo (A le Idrvia) (Ca! 1o) (Cairo) (Alex cm.:.iri a)
City) 

Audits to bc,
Execut. :d in: Seies Parallel Par-.ael ParalJI_:l 

The cdvan;cer of conducl:,in tWre pre-audit and audit orn these companies are as 
follows: 

1. Thcose corriFiOs al'e representative of basic indLu'tries in the ii dustial sec, or in 
Egy'pt. 

2. These comp;Jnic,-x r:flcet On. opportunity to save energy with no cost/low cost 
energy conservation rneasures, as well as with capitol iinprcvement cnergy
conservation mneasures. 

3. The current .ennr~ry consuMption of those comparius is sigrfican', and theresulLant energy conscrvcd, when our recornnmnations arc implemented, will be 
adequate to deonstrate a meaningful result. 

- 2 .. 



-;),, :-n -, -I' -: 

Thisr ctio cl' Uh'1: r wtiH PVCru: ULlf' daLa its of thf p1 znt scrac ni lg acti viL y, title 
nicthad; of arWynk, W I1Wroodl Ling nruo:i of the p~nts for audit. 

A. i . ve.Fcj: 

Thu. objactivpa of Lhr ;Ixrit .>rCerin activity um r"tifl~d: 

- To) We';\ pla~s P)~5lITmACy jprc-ac.rorwy by' is DEP engineri staff. 

- To -tid- (- thun~ prs fi'ocn Oin pro-;crm~wrJ list. wAi~ill pl ovido 
rlnnriir;.1c 1 '-;'\8llf u1 rgyN consurvm'o'c;i Nr;sra, v to rcom~n-.rd 
these jdank fr.the full u1AiL tos ;vr L A~ MAc~'ON=: 2, 3, /i, andc 5. 

- Ilo prvO\' "o'n the I)Y iiin 1 ; OUIi: r~sCAI' thcit. they ')I llte 
able tca ;'.i this. smrnnhinj i:c'Livitv vAi th ionnc from %vi hinri Or0EY 

In order WJ ii:l mob)ts MaLinIud are con~stcant, and that a wifurn muthiod of 
plant le Li ou ri clque st i nnni rc \-.as devu.1Cpcd, to be used as a b;-r--s 
(if dcci :1 n pc.~.a ;:dd in Suaction IV). Thr': questLi nalre pa rrnits the 
comrlpiatn uK 'p 'ii dalIt'::i No uivcd to cvAnlunkjaW 1 ndustri:,l corflplc-., nd 
as rrcnj'c sumii mI<;L int the poro ing i s~nn. E I rncrM st'; thr [A 
co\'rK'. by 102 qucc nain c re~ mm'-l dnat.&,, pciocL.ic:hi dic a, crrj 
consunjotUnn it format a, i nd jrrrowis andarups bpec1 ficF, eneig(y
Comecrvcati infoorirrii, 

E-ach scrmAing Wcivity \'ma Cciiidut d UhrOUch the ~ns' 00tOf four steim as 

0':2,p tIhrt)uc il isec in Cr'iro, co~ntacted a wide vatilecy of plants in both 
the Cairo arid Ac.L naa rurs, t:hrough thn publir se atee and deterirind 
which adghlt be adva'ntagj:no: ly ser'ved by .n L-nz-iy audi t. Frorn this lonrj
list of Quciits, OLDl- Wnahli shd n "'sh ort list,'" biastd on proximi-nty to Coiro 
and Alexaindi'ia, iius Liiul s~:oand plant marruuacrnerit interest. Dat'i 
was the~n aceurnulatand for each plant on the "short:ls, and this dat. mado 
available to [ho F V [lEnrt scroenilcj tearn. 

http:rlnnriir;.1c


2. 	 Plant ehrqu!inn 

O'EP, 	 tl7 rtj'. it.s p1 nt scr t.c:i. ig pur'. oIlncl for Liisn project, dtvc-loped a list 
\'i!iL.:d rchn one to nearSt t r,nd ! dulnd Ax (6) day \'i its plants 

Cairu rnd f ',. (",) u: . d,'y visitt; to t:!:it. r ,car' ln dria, 

3. 	 Plant \.ii .) 

The FW 'erc .: ,ith from OEP,plaIrl, 1r'..:jn. LoV:.tlILr reprsu ilat ivu-i 
visited each p1 ant. in trm, with a onii day visit an set by the schedule. 
Durling c-,:h vi::L, M r.Li ,m i vrc accovpl .; n yau i 	 Ilmaldo 

a. 	 Dipci-.:i n ;1 iiil i n n pavuroniriel necdcd to compl t Hie 
qunshm vanaii r. 

b. 	 lIinp- f( i ,:i n f L : -c ! ..... f, . 

c. 	 Plan ! o r- ,., i n .. i r;. 

Result .ns ubtainrt-, f[;ar- each visit are presonLed by the eleven (11) 
'U:.he .om. included in tLis Irport in Section IV,r'! . 'in',irc"S


App.m' > /',
 

Scorus for ',h p-lant 're. assigncd after eacb viril: in accordarce vith a 
previoudly dcev.'pcd mco.iig syt.on (as later described). At the 
cornp!cti.un of Lte plant screenirg activity, a review of erach scoie level 
v.'as n , rrnw l i..viL: tl ith ,.',:.::ht scors v',rc s !:: ed for audits 
in V/ni ri,' 	 2, 3, 4 nd 5. 

C. VOI' .s Ll'hOa:'C T11 i>C y7 

The ,cor'ng s, m fornQ plhc: F, rl ,irreni;- a:ctivity mas drveloped to permit a 
mac amnisum whiclh vort d iiLi -rcIn .InL 1 various'1 ci:s of n potentil] plant.Iih! as 

audiL candidn:tLe's p ri cilar c' ,stanccs.
 

A series of guidal~iri.s, as displayed by Exhibit 1 below, describe; the weighted 
points to Ix,- ccyn ~cd to any zca:gow.y, and, as mreririned earlier in the text, the 
complhto rests of cn'h queAti, aiiai re included in S. CLion IV, Appendix A of 
this report. 

Actual scores assioned in each category for each of the plants bcreened arm 
shown in Exhibit 2 and suimarized in Exhibit 3. 

.,umn~nl:.- 4nEhbt3 

http:cornp!cti.un


fly py Lji ~ I If, 'i,:.: cI! I I fl. I tt *1 F.In 

7 I cp 	 ' thei k~1. ly lrurq- Q111n Q jn Is A: it orcui of typc \w.hich 
UWQCIC 	 Cil itt i i [ can I)-,: r coimoiily in [T'10,iA 

if rlIUA Iior i1- of) t p o -. .I C; ,. nl~l~' L ff'tOC r lu i; C( it Ic ti 


lov Pcow av&gA ih'm
 

2. tLxyw[ :uK \ o t~:c~ wwo' or Ai] of Wpo.crrts 1 iudW:S 
gu(:ts :I ig- spr ni w)t.mo Wdch 1Iccs- w&it 1W V~y !A (Jscore w rlto to 
AlhL Imi; of p: uhwi aqY ckt..\itti~i~ coo',' W 'XYr,~(' 

3. /\ort (L ; 1 I"~ 'I /, Il"fil tlAt. lr ol, !o h 2.it. is<(: h;&i s(] mriii' 

WOOL~i. nj'H cr n - w ~ow cLquierlor ]A Icurrundyti if)ThturA100mi Mr~i 0' 
thu( i r o f r 'c.lC ,irh LciLF or o:c .: ', iI low tciv An icduo] 

v"01irot\i h ie 'tc irC I ' ':i c,;lLj'op I with J'L(or no :® oti , 

''yIi. 	 EM RY LIM !"wi~ iiV 

jf&A~, An A A ; 1x'! I 

5'. EI- -'' ni n ' i.r r :1 Y c cpone 1-1% i 

ThlTin _004 "OR' MY;, 

COO iii'V I ~i\O~o J~tcit 

c>:pKc af iin Wo, c. ANl of LNv 
cicoHi-ty. In Mi;UMo, sumc' Of 

0. 	 l n D'')~I Vi: 

thu ~ c WPui.. 
r,1tc!3, pcrcum 

oppctrbuii 

7. 	 Po~tir]~, En!' v 

I'CCLI~illq an invi\ 

the. ,wcore,. 

UAI 	 : NF o 
Puran~Li1CO!2ip 

Orr.;r1hoIrtrvnct 

or Ic, o c..f 

tli~mfl. 1hz' 

r Lho 

for Lho 

imo, 
phn&t 

Th Ij'ut' C1-C t . l irIDGIl Of iXi StiO11 

w1,JQVVith n 1,)o jiven itsc~~de, ~ii 	 to 

Prmut: Ai (eLC],(cnunwdC, LWc liiqher 
typo of Unry-:, u:;uc, mi for cuthui' 

I l:~ mins of thr fuuci]ose of2t.0to1 

\'i1Id toed ow 'ru (na. 6 fuel oil) and 
thorn1 al:;o used ;riSi 6. o tc] r1/0nouc 

'1110 (jI'u er t W ii~phility A fTvchni cril Dz: to, 
In~n u Wyk:rt! design condi tions:, flowt tIiwicd for 

for prapar1'0an'ciL i-f tcrei~lL,' OcJLCOI Vtii 

lie rn for t~ii cotcorcyr is 
'r i~ ;ot/ o~'const Y mscu ird Ihalt for Aitom 

grr Lo WopM Nfripovrei 	 eHg 

A, plaint O\ cl ~v4 first: ti ccc I ocinotconce aid a pl'ocs vhich rolotos .-:ocl1 
to the curyont statec-o-thc-art would receive a m*rni-mun- of 5 points In each 
CfltL%2ry, \'.h~l n poorly maii;taincid pltent with oid, in-,*In'iCient pVO'CO(3SO;S WOUld 
reCCeie Lip toD 30 poitsl. 

-5



-S orm n'NIC ,O o, ot t-fl 
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cu inIfr -1,ti 

.v;'f oI'~lnv 

ru'D r:nf c 

r.! 

Ii 

'v, e 

j 

1: 

I 

. 

i fcuri i 

c o n I 

IC '.c, Lhvi i 

fpV I C~cto 

C:"10 e I ; 1- 1 C, I 

1.. 

-,''7 ',V 01(11 ' I-) CflfJ-~ o r 



EXHMENT 2 

....~A5L EC'-- ;--,-,T S'LECTON

P~~n!_Characteristics 

. n:,-.. Equipment 

O C- u lp -n 

Ex- o Domstic7roduc-s 

Age (0 

Existing mls:2c iZs' 

Ene'gy C s.'-:s:ton 

%v iaiiyi ...of T chniIc a Dsta 

onIoi Erc.FC. Co v.-ain 

A pprisai 
Corn _______n 

-

5 

10 

20 

20 

3 

-:. . 
C A Sop 

-' 

L 

7 

O0 

15 

22 

'- ' 
______. 

5 

2 

20 

20 

, e u e d; 
Crn:...... 

0 

5 

3 

20 

15 

16 

a 
Foed 

0 

8 

15 

21 

El asr 
F-ert. 

6 

4 

8 

7 

i 

2 C 

1;-3 

CM 

TOTAL 
s 

53 76 

7 iant' Chectednst'cs Ccm p t'~c:7". 

..;,--7 

'- - h-1 -

T,'-- rocss Unt- Efu ont 5 4 4 

Ago (Last Miodcmizt 

...1edr: z':1entation 

•E.ryo .mc 

Av"iiab '":y o" Tcchnc21D ata 

... n _ia, zn cy C o ' vct:n 

10 

i0 

20 

20 

30 

7 

0 

6 

15 

15 

7 

0 

7 

2 

19 

8 

8 

18 

20 

13 

8 

20 

20 

22 

TOTAL 

:4- ai-tcs 3 and %3do not h-.ve scores so 

1 
_'rn 

.,Since@-In negy 

4
a5 cO 73 

a-d: t v-culd not be apprc-riscte f.Dr thesean. 

8S 2 



FxihiR 3 

The o uvirc i, a ltiosLi. ofAUm el e\,l (3.1) p1ants in or r ? :-crasing score, ThesL 
scorus lMe&n tc is four sC. A Lonprovide Ut p of ,ho pi'nmcp1 u oardida c.: for plant p1e.,
audiL, and for suse qu'- audit. F i irna in 1Jh: ele.veon (i) p lnts, vi siL cJ1, cighl (81)
'We i i:P(PJ .f audi, Fromaog 

IR!irn Sco rc
 

1.. AlecN' IJOti:1 ", LCU 'IC - 82
 

.H2. l.'J'2asr C ,. for (. . and ta:i.; Chemnicals 76(Fucrtin",n.. 1010,, 

3. MISI , i. .! ]W O r S Co. *73 

4. . lh:F - t ' . ,',,!',i- y 65 

5. Cairo O'i '.1:1 S)o[a C-1. 59 

6. 'a! t 'c; C. rlrin Co. 55 

7. El-Na V .Ii:ccjr- Chem-'ical Co. 50 

8. Ecjypt:iun .. L, Y u. ard Ditcrqlnt Co. 45 

9., Ecfina I or C ,.rt r( C'r, 40 

10. Abu Z. Ch.ri a ,acndFl-rti! izer Co. * " 

11. Abu .-Qir F;:'ri. I ,i r C * 

*" Not ,olcc:Jc for, -!n auticit. -,L the . due thWe work 
compleced at Lhis phi-,rL by Alcxcindria LJniv,.rsity. 

*-*.Nol given a scorc! 

.oW rmc, to audit v loi-'cl' 

..intwe aon.udiL i., not appropriate. 

..G 



Th~c *r :yWIvm K.p hom vou asa~ is tu r::1W: tho pI&M~i Wu pim..udil, 
Z.,dI ; ; ~ " C),-, , 3 5, Ti J.) ,Iit; (t, f 01" C!UdiI 

in Ih,,-, d. 

)~ ~ r 23 	 4 

19H6 Sm~rtir VV. Januariy 15 B~y QEP t y O E: I y QEP 
for Work.I. in. Lgcyp; 

Plant ViNomw ELI.. N'-- PortL. f -i-Na Pharii. SLorch,sr F, ii t. Ce~ i Egypt'-

(JcrAK Wr CitLy) (C ai FQ (CAUlu) (Capai) (Almxandiie) 

PINK Normt! Al ux PH. Co7. C70 ir OCil KTha Fonod Ed fiiwr Foo~d 
(W. vrc Li gc City) Q. 1era mri ) 	 Mao ro) (Alu :u.nori n)SAW (ui 

AI riL o C V'vo Parallel pa IL~ bc Scri C:!. a I 	 1jur 
Excaud ed i 

1. ThI,:I 11i L!:urVu 1' ", Ofr~ in 	 Lhe in!u U ;,-;I1)ri:; oCr'*<0 11',' -2 v ~ in 
sucC~ur3 in EgypL. 

cor: MWvr110 tIMIi. no 
cost, Cn~er y Kr P;VOir.F r;..UrNS, PS WYA L'S With1 .L;.uLF-iI irrrpiournent 

2. lhc>&, nit 	 ~u!LlY Wc save cnrrgy viih co.'s/low 

3. Thc currra Lu r:'rrx mm~s;unipt of these coxip:-.nies is signai ficaritL, anrd the 
resu 	 ti n L .Pg :cmisrvud!, W.Pon our rcco rrrrnndA. nv rc! implcr -mntd, 

ai!Kudoouat U, dmn r-. r t a ii n]21 rosul . 

-9 



Inl orAcI to a ppie evU i lici "Vic h would Us comi 4nt forv &-ch pla~nt isWAYd,
F-o"Au ',{UC \'LJjq' quai. SWA v'iic f rOrt:I th'- b,2bis of JiVi,2u-s ''ith 

[)Iat:;it. iLlii e x'H!~ w: rom c,t- d i izLc ioU! I winri ech \1 i L, Th ~ 

fhe p1 rOOQ C'aJ n for woolh U1 	 the cleven (.1) plants visi ted arc included at; 
th unii L WI in QjnO A. 

K 7 NOThy fofR din i vLIm ofmi overall irnprc,-,-.;on of cacoh of the clovcen (13.) 

1. 	 Caimc Al Pr S" ( AL [ie location \'Hted, Lids [Avrd; downs not produe 
a fjnjj; I ~ jn,.tf cd fprodcco8( soy W~an Anl chicken A d and 

~~lf~~ ~ vwifI 'I t),,pcpnji or Krin C(um Hi oddIcJ hy We plant is m'sud fu",
the proc 'vo ai emof n4;~ rtin nd Yefir~er of thu nmy hvxns. It would be 
relatiVly7 c iy to rUco \' 1(:cord Cnik fromf Les e two 1wom~5jncj asum. The 

Warnow iinicXs to by 11Lpro\'&c frolli a Ra"K f 'Y:trfvc0o'y. Kn~vllh 
and Wo;LaJnaisUnnic. A. \'.id.: vai'i of lbot~i Fn ociI', cu:: efl , - iflFVP 

ion oi is KOY. "I~nd inwtfECERLO' could by: joadiIdeuiti '1c: for 
this p1wil,* 

2. ElNnH;mr id LIKrii- ICo. This pl&art prc'sfifty (50i) dlifi~erunt 
prodio:L. Al 	 in Wah appratin Eu cloven (1].) difr Oiperaiting nmit.S. Thce
con.A;trnpt)[io1ni nIJstc llno- f -irly ecquAQl Eprvad uu mirnoil of the \'FniO umuils,
mithout mny malII > -' In i ndi vikldn ims5 nurim. Semn encaqy noniO 'a on 
epertuniLi cs do u>'i flowmu?, due to tWe nocmpity of the p1 orit anid its
KOMIfivl ow cnecjy Lanu , La compared Lu oLher p1 itis, a laroc amvount, of 
effort wold be ruou~rcd to achlove MVal: would; be cvi,,sidercd i-clativ\ely low 
cnargy savings. 

3. AbU Zabacl21Charninind oit.l C~: *r~ iq. lant is exirumely mcdorn and up
to-oteinerm ofitsunci~yuscjcovd offieency. Beratme of this, there~ is no 

current necd or anticipYatcd fturE; need to condcit an ani',1t. TVhe plant dues haive 

- 10 



Ii)P(1C~ c"!0 m'I ILc rf 8 of it5 ci 't iII ty i 1-1 ',117 if-I 2f' v V :r U ip 

4 	 T I P , I .. I V.il the . ,'' ~ L ;'c~u I -- I' - 1f I i IQ1 

IllU-	 1''. 

o 	 r i i f f C Lci < c 8i fI' 'i~L lr ii 

ut~ . f ' V.I Ii I , 1 1 1 i I -b.C 	 II 

U,;UVII( .. I ,I'!-	 o 1. hI ' p ! .v, i - nncI inF1F I n 1, 

cor''i)Fii 	 if~i I) i o C)LL1;'ri a Cli 	 rJ 

if; 'ui[F r iP ; :. , , i~ i di' rii :f iln rn 1!i' c 1
 
p1 i Ii1 '' ii 2 ''hi'''Ihil 1o: C f iI t OL)LI UI : iC:
 

iin -,,,Li [.' r 'i I (-Ic Vi 


cj ir'~ ' ~ '~ i - 1% ii !t-r4 I;, ir ilL I I L'i~v,- i I !il V.ru0oloi t 
limit:"'i ~ V" C)' u' I nOi7iVLCFv'Ui' iit sithe-~ ~ tic fT ri L(n0) rC'fl 

cons, N! in.t q-. 1 -c o,h c o-i :; 'cit c f i C i ari'iIi~KI'i~. 
t (~ n~'iZ~ o'~Iei~i.~' i ict 0' 1I ':) ro 	 tr.' 1)i' r ing i-l"'yei) 

thispio I ii[o t iUd[il -!J.8 C' p. !,'Ii CLk ;,: ito onlyU'IC'CL' F, dt 

u C- I 'Ir t." 0 . Irm1 L8r~FCL ifl 8021C.7.' 1(iFI C):,; LlC-J8 od IEIFC 

n ift/iowtyicl 	 ci JiUFr~Cin siLnL 0 c b I I,o L' bi qort proi e i 

phor o c e. i c t v .'C:CfUi Io iif cs C 'ft 11) 1 co~n co:n1-1 f 00x 

thin wU I, Ioflt Iw1) h ouldti~ f 1' verr'f IlJCI C i* IpV1 L> 101d w
 
-th o; thecr 15l stori to, xmAci th;'J ubn hii
o cc~ 	 t.p 

i!! v"'ith 1!1:,- 3.3 t I O ,f 0 It I 



rouingIM In r pTc.L:'ixr M anu OrI pi ofey LJ.,, ThC! k 1 :01ir!(o.:Vr;f'.tUijY 
hv nt q i Jt.;k lji: Q th ron Liri1 duoLi.Lu Inv,' i !viyy inur qiijon 

AcWi A.OW It ig ruikump13!liii iin arcrknpo /iti vHiner 

any r V *i,,t I C rifliCrP M YA W!c ;Cal incir 

shv i inP LAA I W V A a I' h' Ov r A- T is pt~ i I i!) i ( I; 

of 1 iicn1f '.' t:ir h tuLue ,, 1~n oirr h o "'AIi lCI i -I;LCi'PC' J LN' Vu IIt"i Li) 'L 

9. EAM 1 "n. 01m n C) no m TibI d is .: i in nr ways'.8~ Lo 5 K hc 

VIn AwOPP Wm rwoNK rmAN' hn, l1 upwr isvn rim 
dosti u .:~i !nr & i 1 W iyc', i PC i tii~on than KA u\A i hnsr W3 

pit Ac ' ui m T i ' r i. 1: * )'cC) i"'K I io i )pIl( 0-! (V'1CF , t " ' 1t 1. " I :" 
0~i M wn ) l)O trow rn j zwo~ Ti HYLI> I)rrOU.2nd q c )prdcI;tV itt-, 

he"" !UP an ic I. Lu K ri N cw! . In Lerii of 1xivou I fOr, 
v:l~2'N fai',lliann Pis j0-A K roc !cva puhIC'iiii Lhnfl 

~ I tfI''a' t nnn forIOC~ ]i i vi :1 c I J Or, iinit.Iri~o1L'> an iaV' 

10. IVii l I l' iR'' -' , ' ''i i,,C), Irt c ''.i :cy of un: ig' cod'i ' 

a rr'r 'j.iy 'h: 1ui ii Pn P vnil ' r;IIa m'' ig y nyll NYUilak' 

did riot i''''d'' my M '' ncid' coo u cm axal cvalu Honq, Kt iy be pwa'l:;lu 

ren'n
£houi1 h '. 01T' &Itc I- Wejar'L c=10r, i dc~ r po 

otcr:.i by P c a y I c r'a'k i vik If V1 nudit v-'r, po no A' l I UC: 

piwit, ic6 ccmrpic xii' \'xiild he sruch I ii.iL il, \N' ,ul niot. lot! cvisziblo L, do iL ini 
porul lul v.1~W rri Wu it un uno Lhou' pi1011t. 

- 12



a, ll, 

ca aLo 1' A\ A, \ a 1 Q LA 

., 

W. th~w r" O 

it aI''v Qa Aqw ic a i a It'L i:-, high 

an eprLv PA 

SACh"in; ;A IPC 

Wm'iir: Inia WNI~ 

(j;c~f L2 

12:2. IoA:CIj,.Cowhn= 

IV 

Wlcrh!c C.., sofd 

1ja ( 

My]r Ir 

13 
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P1Z?. ~ L 4~ ~i ~ i:I Data: AucjtLiIA . 193~5 

of PW. oil~ 1.1;CUn- s;:.%p Co.bo 

clu(Ui~;w *-~c156J) [-1rs: C7h:p lty, TIc;-i/! h- ('(ivwn) U11 

2. ThI'I : !P4~~ pIM A to ck~vel'Lv(i, 1 wham"' 

None 

Hull Ani.uI 'oc'd 

- 15 



Plant 	Ni .rb:er:. Narne of PMarit: Cairo Oil and Soap Co. 

u..i:,,., l.>:Jd Lr,- /i 1nlm:r SAu WAo) ,:uc.d) 	 Pnqc 2 

PRAC 	 K'._w2B;..!.(O.rA!: l...) 

2.. 	 \ ta'.t isM L0 A q i ti (.."i: .: . uL...M ;. L' :- o h .W ...o . 

300 Tor.:, i RWy of f P'&"(Soy W.an Atd) -Typicall), 7,000 Toim p'.'r rncntli 
50 'r p-.r k.y f W; "': U0 
210 lo p .rKayL( . ,l -ued 
Ur~i nnl'In (p'
:,:;liym of I ANl /',im: F'.;LA 

4. 	 D you iru-2 !-.- Lh: -.:ino type and urnount of products all year"long o. c,, iLe
vary? 

5. 	 WIL rccay'L c" umnmric: do you hi''' cf [his pd :Lion? 

D ily 	 ,, .ic,.: 

6. 	 r'Auy wo hicfly ' lh-.- ryco.di? 

Yes (Not bcon A t Lic: of vi AL) 

16
 



.1Nwrie 

~ i~Lut ,/\id in~ P3i~ MicdL cn (Cunt nuall) Page 3 

Pk~nL ~'n:~: tf PIlriL Cuiio OHi and Soap Co. 

B1. Whaii~t in ii tc parcmL Ld eafch? 

100% 150esnc r 

9. 

. 

Doh s yoor jV npm~ ;-und~-.tiu-iok, sevein 

3WHO E Hy 73~'dny rlwm but. mi:Linfl iUly 

o0.1),tlr ILy 'i*-:,rf~tu~rir~- ' n opti ,ii 

(7) ckiys 

75"/L of 

n wteekz 

tho yc 

or if W,'Lhovj 

,n~rd 

275 Day:. (. < H th'w) 

11. Arc lh ci ec ny fLc to! -,-.1ieulwI czol, u, 

Availability of seed 

n eff C,..'i atld Wil ir&DI 

- 17 



MaKL 	 O~r!r'1Iu Caiy o Oil ownl Stap Co.f PjtAA: 

C.u:;In:.~:::dt Aid in. ~~ti (hl a)Pq /I. 

NO 

1. About 

NoL 

wm.~..i: k' rimmy do you sps per yu or for Nmrcy? 

,Ai~bKatho~iu of ASir, but w:n be obLWi~c fPUrI rMAI Of MCa. 

2. n-oc!s Lu(rtLsprVa 

Pvor ul Iy yus, to k, co: ri i11 

rmuh ;.oh moni 

LcI 

3. Vlint W~L:~vain [Uylvtxi o.f crvi: 

Mazout. (No. 6 Fuel C) 

At you m~o? 

4. 	 Do youu luiau mmoily i-ci'cc. ckf cumiuinpten? 

Acs, estiunates avaible foE c,-clh unit on s~eam. 
Measured ovuiril consumnption for lvAwout anid Electricity 

-. 1.8 



Pin ~~J ~ ~ ~ I' ~ b'i N111,i 01.o hrt Ca~i ro 01~1 nrlo ciSc:C" Co. 

~:Jt!JLA~(i !c~ji~(C (-~I~ c' ()h h: Ngm 

5. 1 Iy Li i: yc 

I 

NJot k~w 

MA Ron oft~kA;pro " r:iayouP76 ss MPo MOMOfer~l 

R.eamy uiru in u1 

Not nw 

Powor~ 

irInwion 

~ 

id MIMI 

~ 1 -uu,6 o07 



P1~ri. K~rrc';1 Iwna of Piaa': Cai ro Oil and So ;p Co. 

Ct L 0r te) A ii 1I I T;vit Thloul.HoI(Cntin ,Cd) Pag 0J; 

Ii I tJ FE W, ' 

6. M ay v!'~ bi (;fl1), Wi: 1i fuojn- i on? 

'Yes, not a\O a bi c A. pl ant wit,rily it! mnain office. 

7. WhJu: ii() or so:~ Bi't()of LK:. p1 sot: !rc Lhc biggos t wers cf crurg-y? 

txpM ti on Nnd FU f .ing 

0. Do you OyuvL divincgWVowingj thc' proc -:sing schcmr murd in Lha phara, inMr~ ng 
nsttmunrnr ni? 

ASc, PrOrOSS F IOVw Pcad' ov.'i c orn wUnits, 
Only Pi-c,--! F:c ?., T~or old unlts. 

9. Avc Filoi~plan Oairp:v ~l2 

NO 

- 20. 



P~tNu.rrilw . I Karnti of Pk,:nt-. Cairo Oil and Sn~p Co. 

Qu~ti ~rc.luA in PIO~R smon~ti m(120551WOijtF~a 	 7 

FVN17RM.C ('C P\'T ~ 

1. 	 Are, ;,t fl!.nju' L11'r ' :3 i n n1 u prrbi : n; in youvr:ot titd you
 
rue comad awar Vi
 

' 	 t2. 	 EHve Uyps 'm.bccrl tskon in your plant to try to eoni& vo energy? 

No 

3. 	 IS VOU111t pv'"3 otQ' Vn' 10CCOVOv) Of SWUM~r cMvOrJTL? 

N~o (Cc) cecm:: fro RMIw 5~L v MY in contanL ri: :xrne )
 

Mol:LL.m0(3)- Lin ba U~f.()\
3tu cn mcourc'Jt 011(3 1COcati (JA ill e-XtrflCt*!fon ii:t and twoc 
loc"rticnc in bL.iinc unit., 

4. 	 Do you ply P, penlAty cmi your tlc'ctriczil bill for hzvin-,7 a low. povwoCr factor mnci 
penalty on o- fc? 

Do not know 



Do n~ot ro. 

A.-, h.c 
lI I'sk 

Yc8 ;j ;:c 

it),) 

~ 

hot liii~s, tartle" oi, uthLr 

it- (.11cd units anod aI Our: d bi 

holl. 

~ 

zzo~v'ic1iro nuit pI-crd--~y 

7I Do youl 

Nc 

VLr'i,(. LUyl\ Slc(!'M Lo h Il( ~ ~ i~ 

0. D)o -'o'iu 
e (I .0pr I-

NO 

va-ty heait frnro- (h [t~ot~r g~cJasets JVIrl7 yui ~r~U1Oil 

9. 	 Is Uiecr(;,n rflenit,, U of LhoL.Xri ahr in Ii- ,-taick gaczs lrom Fu--,r curntbuAu 
c qu 1p inc n 

No 

22
 



I.r~ rVI r
uPiv]H bv .un2ufoxU~a~~Cniro Oil bInd Sop co. 

C~Li4$d~c~ ~ Ald in P, . :L~t1 c~n.U 

ifl. h;.~J i.~IiJ Lu Li c; ~ic(A ~ Li /i tlu1 )3t1t?-I 

Yecs, buft ~'thu-ps~L~\'i 

- 23.. 



P': Nrnb- v: 2 Date: August. 11, 1985 

n ouP] i I,:tEl] INas" Maimniac-uLiMc ! Ml-ernie. Co. 

)u,0!ci m.i; Llr ) /,i in :q-: lc1..n 

1. 	 ViL :i\:;m. di built?yeAL ; 

ni Lial plmrs vLwrtup 1963 with continuous de'elopmrtnt and expansion to the 
pr'sm(.,lL i m. 

2. 	 Thze ,g rp . ,:.. ;:. :: e o . b:y w..oln'? 

Initially Russi an with much l.t.chnology from Brown in Sweden 

3. 	 Any major c .i>pzra.iunm: or mIlificu.-lnis? When? 

Yes, continually 

l. 	 WhtL p drL:; do you p'otdu:..? 

50 Dif11+rlL j',odun t a produced in 11 lip tch P: ocez:.ing unis1 coViii nq arOas of: 

1.) Dic ogic'n-- rnm hft',in 3) Phariaccuticul Chernicalsi c 
2) SynLheLic Chumi ;Lry 4L) Vctu narian and Lab Chemicals 

-24 



K 2 	 Na 11!~f k~ LA Nasr r11arnaco utic-[!1 hemyi c l Co, 

2. 	 \. Lt ii tK ~ quL!:..i11 iy c.r imn ), o,f a:11: - e,, y ai *vf ti-1 , (.fC u01 

M~l~l")3',,60,UJL Lbh/r 

4. 	 Do you pErr xc th; , nrme typei and airnount of pro iuct.-iIl year long Or*does it 
vary? 

The~olur't va ic 

). 	 \VhzA r ;cnrd; or ~ IsDoC you hr.v'. of II1 o!: Lon 

Dail)' record-,1. 

6. 	 rviay V/C bric-fly iOv,;G n-',11 


Yes, (Not sOcn at Lime Of visit)
 

25 



~r 

l ir13 LI ! i o.,-\c 10dPAT 5rI'usia ((2:iva Pagec 3 

I ~~J~aL ?V~vbc.;:: 	 f k.d:KIEl '!r Ph a muuti c'c Clieiad CO. 

Dc,-. 	 vtLiu mcasLly. 

9. 	 Dcs y'uir L~~:u vuen (7) d-,r's a if rnal.; how 

3 WKh aLd n?'/ 7 dapv ek 

i~~ 	 o1;iL~' or 

M ylif. Hovw ti.0 A~A -- !I-. 

I.I. 	 /I;-c t'am-f mny fa'.' '. ~sasu OfrCCt. anid \'taL Z.i;KI M 	~UJUC lua 

\AM =~ini cdciarmd. 

- 26 



- -

12 Arc pr .WUpitive ii~ic- I,'d~ frav"I'mS ill S~urag ,'? 

h!1 A~~:.yr you uvJ. A1.)LLtlI tizuc1, you spol Ivor for mp 

NAj Ly&d , Mi\~iLimnI of V&j but m b Wined &A-)Fiin ~ Dr pLrtrni..t. 

Z. D~oes Oin smo it ,;i, :'. i2.;-yA muf!c:.. W 

N1azot No~. 6 Fud: CMl
 
ElorI K citLy
 
Siuir (F-or Wol ri Wor Li
 

4. D~u you Limv irionl iiv L1001 of COi:O2-tPrl.L 

Yes, measuremd totaul WhLbcWim~ed cu: .urn; di on for ol ' producL ]irm. 

27 




5 01usti-i'.i .?A "id In 17'k:o. :kLw Oj)~~)PLICIL, 

5, Miu)y wc. bii!-fly th .t rec(on,10 

-c)iI cv S 

2, \'/h:.J: I*il, niwn. cu'.t LI-i)Itt c.~ Lo vo iii' fi [.Lr;- 2L 1a -Ild 

Yes 



PIG.Hum ~ C) -~1i t*: I N1~r Ia I I. i 01cli c C2NC~T1( 

5. In vim L' I in Y q in 1 I f il LI 

Yes (Infoiin[. t~o; sew)i anid _ucm-n(.J Lo~ ha in ujd ni der) 

All 1 LJO app~i~val1y Lii. wwrs qoanLi~y of cnli D' bi~t ergyT\ studiy~ 
Mhud Lotor; ONiI uh~ i my 1050~L~ rnolh v:ii L (iijc:iu lh1i(9. 

0. Do yot! hL% ,~ jum 'ir.Lc Cft~U.; in t~C i-w .~ iin.A:uf3tirig 

Yes 



r:2 K :~r~h~P1; rt 	 Wnmof PkinL: El) Nour hRwirmrn :mpti cr1 Clicein ic ul Co. 

Y es" , -j J L P 1 (L i '1;: F(i! 

; ~ 	 rm;f2.j*tI<~ 1\t~I..~ ~~ 	 0 ~ ~~~v ~W or; 1aLud roh iin ytiuv pjk-jnt' 1inyou 

.. Wr3~ manyIu Iv pi oHei t smoii.IIoncy. Di ffic UIt to tracn duct to I cieL(if 

2. 	 H-ive~;q, mcpi y'ct hum oh - in your phm.0Lto L 'to (nT 1 .W fr! 

1\, 1
\i~ 1:. Ih~I 0[ ;L(:.-,rn [Up~ nim' rvo of inu2t irrild 1t'-a12 (i!,lY. 

No, hIJ:. 	 rfFC-Wlt Vi y& N'10n PIM Not use:d Am fo rH~nir wasonn: 

1) /'arIcdin crindJ
 
2) 1:vnufiicic~- (nLJ I v cvaOLI o2W
s m 	 wco i can 

4. 	 D3a you pn.y n: p Imun wvoiyomr ci ocl :. L0i11 fri KWT --I pci,'.. fatUr Or' 

[Do not know0\ 

- 30 



U P 	 . 2I!ir~ o [~~ t CI k~ vI-h~ rn'cC ~ xI C c c J C . 

ci::~~ t~ ~ n El:tkho I Mcilm W.ir:"o-~cai 'n~'~(wtInr 

i;>' Nd inIT!J 

D. r-10.. ycilCOV.1 i . ~ .A.c - L ilc cL ~ Jy o 'm i ~ J~h c 

o u i ya:r' h~a 00111i:1l!11 WHO~ PIEM. Ut 	 31FP ISIUL 

Ec cjmiUU .:Vv(!iLinL C11 1Y)110 . ~.~ 1~ Y '[; 	 f-U, : nm 
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:A\id i:r, I-T.!r-L i (~.''.~)fage' PS~ 

10. I fLhrcri; nvl.? on zwLyc-iticj Lrim of,/fjl i 

Munrui n 



Nor'1;crof 

P~ i\!~!~3Lch.u 

AbLI Zidbur. I heii z ont, Ftu llii4 J-C0 

Pougu:A 12, 1985 

1.~~ ~ ~ W4 I IIL .j. 

ni ti _ 1 -,- nt t ul 3.- !ir/ 
iy~ci~vn~LiirLo thr pirit 

'a 

iLb 
timc: 

ciI nu11ci' uL:' devel oprn en , c.,xp n- ion mi 

2. ~ ,,r:'~2~/~ WON dovouI pud( by KM? 

3. Any mjo' raljicsa wndiiicti u. ? Whcri? 

1.LFWha 

SlIfl LWCVid 
Pho";phi( c\i d 

yi jrf, ; : 
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Co.PkiL3<vL'v~:3n 	 of P ~ ~.Abu Mcao!t Ch wr-icn wioid i : 11oi 

2. 	 \*IhS 1L On, nLL~tv CU~fI Ly CW 1i OR V VIr Uk per y ir rf 01MV pt(MOKA'f 

HMO1'I Arcid, 605C Tow Id: y frrin ry\'' No. 6 p~ii (No. 3uuvrvry shut~down5 t 

Sfur i3 

f vcm C: in L uxurIPhoqi m~~ick mho; 

4~ DO..YOU ~~ W cm'~y~ an-d .muunt: or prucucLo-, all ye;!. Jong or OoC' - it~ 

E~cntiaL~yho :-.aro all year long 

5. 	 Ma~it I.CCtn-d or sum naii c do y'ou ~ of tie 

Dn iiy ?n~d nici.CIIhy recor~ds. 

6. 	 Maay vc I3~cfly s;ur thum IU.,.h 



of PlanL:. Abu Zabaui[ Chemical and Fertilizer Co.Plant 	Numnoer: 3 Nlazir 

Questiun& .J:dtLAid in Pl:-rL Sclcrftion (Continul J) 	 Page 3 

PRCDlLCCh]h'-q (Onntinuad) 

)) do1esticlrIy or inte-,a.tionally?
 

Domestic-illy only
 

7. 	 Arvt yo :"products , dCI 

8. 	 What is the pexcmit of each? 

100% Domestic 

9. 	 Does your pl ,nt opOratc around-Lhe-Clock, seven (7) days a wea,! or if nat, how 

many shifts par day and per wcek? 

3 shifts a day, 7 days v. week. 

10. 	 I-low many toLal days per year does it typically operate? 

335 (30 days scheduled maintcnance during the summer) 

11. 	 Are tchre ar, factor-s which cause taasminil effects and vhat are these? 

None 
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11 .	 [f ' m:,_ 	 l wr , ;Iw , m vx,-..:. 

Plart Nur. m t,ir, of PlnU. AbIl Zabmal Chem-iical and Fortilizor Co. 

, .! J 6d ill tl :r~t S,.:- Io! (Coiltirnurd) Pago 4ioLeU:.. .c'A 

Lan,'ii,12. 	 Are product!t; to enviio;rnental fzcLors in -tura )c? 

ENERGY CC&2U21-BA!.0\, 

1. 	 About how rmuch I rnooy do yuu spend per year for :nerqy? 

Not availalce at time of visit, but can be cbtained ]atcr. 

2. 	 Docs Lh. nount ,rp.et. vary much each me nit1? 

No, exept for su,-Nmer rnaintrance shutdown. 

3. 	 What nrC. tih various typcs of energy that you use? 

Mazout
 
Ehectici ty
 
Sular for starltup
 

4. 	 Do you ve monthly records of consumption? 

Yes 
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PlanL 	Nut kly, 3 N:mie nf Plant:. Abu Zcba'c! Chemical anC Fertilizer Co. 

Qusti ors lk'x to Aid in Piritt SIc Li , (Cun!ilit vd) 	 Page 5 

Eii.4E, CONSUN.PTIOI. (Cojitted) 

5, 	 Mazy wc briufily tf!.here rvcords? 

* Yes, but not seen at tine of visiL. 

EQUIP ~i-.N"T/P R tbo©$ 

ndividuzl uso 

Air blower for No. 0 Sulfuric /\id Plant 
Grinding kills for Phosphoric Acid 
Boiler 	in Phosphnric Acid Plant, grinding in Fertilizer Plants. 

1. 	 What item:. of c-Juiiprncnt na:c yoi:r t iiggest .:of energy? 

2. 	 What items of uquipment cotribut: advarsely LO your power factor ond dernand 
factor? 

Power facLor is currertly approximateiy 0.87
 
No real problem
 

3. 	 Do you have equipment -pfcifications, manufOcturer's data and/or drawings? 

Yes 

4. 	 Do you have an equipment list? 

Yes 
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Plant: 	r\jurn*2v:. 3 Nane 4 P!c.: Abu Zaba,a! Chmical n(, Fertilizer Co. 

,.(Ciontfr;w d) 


ro. n~v;:rr nro r" -


Q- ,esti:Li 	 I-naPgo 6 

] i,;
5. 	 In vA it ijtSpLhK ubovc infor natirmi available? 

All in English 

6. 	 May we brit.fly see Uis informa-tion? 

Yes 

7. 	 What unit(s) or ;ecLion (s) of Oe planL ame the biggest users of encrgy? 

See 1. abovc 

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

Yes
 

9. 	 Arc, plotplan drawing:s available? 

Yes 
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Plant 	Nurhber 3 Name of P1int:. Abu Zabaal Chemictil and Fertilizer Co. 

Sc. ;tion (Coitinu'd) 	 Page 7Quesi.ions tis,z:6 Lo Aid in -jiJvl 

EN'RCY roriTION 	(Corftinued) 

10. 	 M-iy we bri':.fly see LJuse cwwn.ins? 

Yes 

ENERGY CO.qSERVAT!OW 

1. 	 Are there any nmijor encm-gy ronsunatiorierlated problems in your plznt th,a-t you 

are currenly aware of? 

Voltage of national grid varies by 20% and frequency is not constant. 
6 Megawatts of electricity is currently produced by No. 6 H2SO 4 plant from 

waste h-at boiler stezn. 

There is difficuly, however, is arranging for power company to both accept 

generatod clectiicity and/or pi.ovide temporary electricity as reruired. 

2. 	 Have -ny steps yct beern tak.n in your plhn, t o try to conservc cncr y? 

CurrenLly arranging to run steam line from No. 6 H-2 SO4 plant to new phosphoric 

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

periodically. 

3. 	 Is tha."e presently arty recovery of steam condensate? 

Yes, completely recovered. 

4. 	 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:-of Abu Zibaol Chenical an lFertilizer"Co. 

c~ fi,. Ul:.'.d Ln Aid in PJ St ':ccLIon 

Plant 	[iJ a.:, 3 Plant:. 

(.r.,. u) 	 Pago 8 

5. 	 DUoes your :Kmn;d fo" clcctricity fluctuate greatly or remiain -Ilativoly 

con a.L? 

6. 	 Are there ony hot lines, tanks or other hoL surfacc-s which cre not. prese ntly 
in.ulaoted? 

No 

7. 	 Do you vent ainy steam to tfh atITsphc? 

No (Smail _m.unt from blowdown druin in No. 6 H2SO4 plant) 

8. 	 Do you rocover any he-aL from the hot stack gases leaving your cornbustion 
equipment? 

Yes, compleLcly recovereod 

9. 	 Is there any mnunitoring of tbv- excess air in thE Gt c1- gase,- from your combustion 
equipmcnt? 

Yes 
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Plant IumK',a: 3 f,,rni nf P1 o Abu ZabaoJ Chemical and 7ertilizer Co. 

QUsu i n ' ;:r ],.UtU (CrO:nI:i u,"d) Page 9).. i Pa" 	 9.-,, .: ?u:sid t-o A id il 'l a . 

10. 	 )s ' o;rlC" t.:torc.z.tLlc tlrivi of the air/fuel ratio? 

Yes , autoia Lic 
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PIvnt N'nrm -r:1: Dat": AUgLVL 13, 1985 

Namc uf Ptnn-L: Thu Portlmnd C;ni,,nt Co. 

Jue.,,tte3Fdn to Ad i, PIlant Seltection) 
(Pi .'n in I t ril Sector')nd-.3 

GE1E RAL 

1. 	 \Yhlt year Otis phnt built? 

1929 (Kiln 11) 

2. 	 The dusig', op rocest. dr;veloped by whom? 

All kilns weL or"dry process by F.L. Schrmidt (Dcnrmark) 

3. 	 Any major expanion or rnodifications? When? 

;,'o, 	 3 pl ns 
Kiln 	#11 (.1929) Kiln (M (1950) 
Kiln 	# 2 (1937) <iln 15 (1951) 
Kiln 	1/ 3 (1Y0) Kiln 1/6 (1957) 
WhiLe 	kiln AK. (1961) New diy procr.ss kiln 1 (1982) 
While 	kiln 1'2 (1.971.) New dri) procs.;s kiln 2 (.191,5 Sept.) 

PRl 	CTIONq 

1. 	 WhIat pcud,:L. do you producu? 

Portland cement 80%
 
Rapid hardening 10%
 
Slag or blended 10%
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r- /Ijf . Fc -' 

Name 	of Plant.: The Portk:nd Cement Co.Plant. Number: L 

QOu;tOins U,,!6d IVo Aid in Plzint Selrction (Continued) 	 Page 2 

PFRODL1 JCT!CN (Ocnirnt'd) 

2. 	 Wh8Lt it U-i toLL qL nity or r;rnrmer of tLlits per ycai- ef these pro-lucts? 

About 6,500 mctric tons pcr drsy (before new day process kiln 2)
 
AbouL 1.1,000 mutric tos pcr doy (aftc- new day process kIln 2)
 

3. 	 What are your sta"iing nirturi;As? 

Lime store (1,ouo TPH conveyor capacity on 3 shifts)
 
Clay ( 500 -0P- conveyor capacity on 1 shift)
 
1% sand, 0.2% hemitite
 

4. 	 Do you produce th 'sme type and amount or products all year long or does it 

vary? 

Samc 	all year 

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

Hourly, daily, monthly 

6. 	 May wv. briefly sore these rccords?
 

Yes, (not seen at time of visit)
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Plant: Nur,!, 4 Nr.zeC of PlIMI"" The Portland Cernent Co. 

uestion:!:d.4 I.Aid in Ful Selection (Conti'ued) Page 3 

Pr,O[)ucj.iOK (Co -ath-'cd) 

7. 	 At-' youv prodtQLr; !;ul dorrwc'l.icaliy or intmenatioilzilly? 

Dorvicstic.-ly only 

8. 	 What ih ihe percent of each? 

9. 	 Does youz plunt i rrte rourd-thc.-cloc, seven (7) days a week or if not. how 
many shifts pc;r cay ond lc" week? 

7 days 	p ',,i 3 shifts pei' daywet;!, 

10. 	 How many toLtl 6days per ye:-r docs it Lypically oper-to? 

365 d3ys, (300 for oprwation, 65 for mainLenanc, )
 

(Note: "hot rnojintennce israndom and not at the same time for all plants)
 

11. 	 Are thure uny f ,'.,-, hi cause saasonal' cffrct..and what nre these? 

None 
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PlaAn 	 liund : 4 arn of Plant: The Port.rnd Cement Co. 

LI (Contirwueod) 

PRODUCi 1O>- (Con:int:1d) 

Qluesl.icyw L to Aid in Pn;xt S !:;ctio,, 	 Flape 4 

12. 	 Ari ;oducts £,rmitir,, to cnvironrnntal factorrs in storagies? 

Yes, \,-ater, but normally dir-ctly Ehipped out 

ENERCY CO.,. SUiPTIOfN 

I'y spond peo" 


Inforination is a\vailable
 

1. 	 AbouL ho, much do you yeL-:" for enwcry? 

2. 	 Does the. amount sp,!nt vary much each month? 

No 

3. 	 What are Lho various typas of energy that you use? 

Mazout 
Electricity
 
Natu'al Gas
 

4. 	 Do you have. muotiily roc-ords of consumptiun? 

Yes 
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is 	 .. L-~ U 

Nairi' 	 of "heT Portl!,.: d Cemrent Co.Plaik. IJeir4 

,Cksrs, to Ai6 irn ri :ii.: LI:c Il'.ll;t cz (Contviruad) Page 5 

EN-RY C(.)NSLJviPT'CIA (Con iiI.) 

). M2ny vit, UTi 1; r .ovd:ff thisc. 


Yes, (nrCt suer) at tim- of visit)
 

EroU W~IPENT /p F",o %', 

1. 	 WhAt: items of equipment are your- biggest individual users of cncirgy? 

Kilns
 
Big t;ectiic IToLs
 

2.. 	 Whai ituern; of c(tiCipmcnt renmiLribute ,dver.ly to your power factor and demand 

Power factor is no problem, r:ulrontly about 0.9 or greater
 
becausu of s'<chronous rioLor
 

3. 	 Do you have equipmenIt ... if.WtOM, manufacturer's data a"rd/or rakvirlp.? 

Yes 

4. 	 Do you ha'e zi equipment list? 

Yes 
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1 ,~'DL- L" 

Plan'. Nurnhc: 4 	 Namc of Plant: The Portland Cement Co. 

QOIu.LJcn2 W Aid ini Pl-.:!. lcti;cLin (Continiied) 	 Page 6 

ELtufPi, M--U!/ FO :E55 (Cc: tirnucd) 

5. 	 In wi-taL I ,-ic -g ::; nbove infurmation avail ble? 

English 

6. 	 May wt: briefly sec. this inforwA:ion? 

Yes (difficult to find information due to poor filing) 

7. 	 What urnit(s) or section (s) of the plant are th biggest usem of energy? 

See 1. above 

8. 	 Do you have drawings -howing the processing scheme used in the plant, including 
insUrumnentation? 

Yes 

9. 	 Are plotplar; ,rawings av-iilablh? 

Yes 
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Plant I\Iurrnber; 1! I, rNneA.. Plant. The Purand Cement Co. 

Ouc-tice.s U 2d to Aid in Piav SeleeLoi l; ((-Ctitinud) Page 7 

10. May wiu brisily scu W-U drainS? 

Yes 

ENERGY CO:SEfIVATIC'N 

1. Are Lljru - co:ser',vatiion ri.aterl pioblems in your plant that you.i njnr (iPcargy 

are curri(ntly av-ale r.4?
 

Nued A:NIIlirtnnumurnts to conirol the air to fuel ratio on each of The kilns. 
Would Ui!K.u to aidd cledmicals to wet proccsing to reduce the amount of water 
from 3t to 25%. Al, pos.itle chzanyU of \vct proces3ing to dry. 

2. Have any nLvtps yet 1becn taken in your plant to try to concserve enr; rgy? 

No (Japanese firm currently evoluating feasibility of converting wet kilns 5 and 
6 to dry oporation) 

3. Is tihcra piesently aLy rec-overy of st:r.rn coriden:;ate? 

Yes, tlhL stearn condon:;ed in the turbines gencratiny electricity is returned to 
the boiler,. 

4. Do you pay a penwlty on your clectrical bill for hving a low poa: r factor or 

penalty on demand factor? 

No 



PM$~nl! 	 of Plant: Co.z.-Nmij.: 	 The Porti,'nd Cement 

.- oiiAid ii 	 Page 8 

r' 	 rn a ri::c' ('u~ ~1t~.I~ii i 1>j ~ 1c i -tm 	 -a2cz lave 8 

5. 	 Do t-fs yoo d'r,- fi: L1tici flur t ot greatly or ain m ltv l 
con. -ta-L',' 

Rela iv.ly constLt, huL cnn perhlimp ,. improved schitdulirg mainly for Old 
pl ant. 

6. 	 Are th;rc tiy hot lines, takl-s or othtr ho surfaces which are iot presently
insuk~l t'', 

Kiln r. . e 150 0 Lo 300o0C.
 
If Cut;idc nu.::!:tLd, onc could nti .il when the inside refractory is
v,,u-,, ir 

damagtd and the ouwido rn :tnl of the kiln could melt. 

7. 	 Do you vf L -ny steani to the ul~iipheit ? 

No 

8. 	 Do you re-ovev,, :;ly heat from tha hot uLack gases Iceaving ycur cornhustion. 
equipmont? 

Yes, hca-L Trom nr.',dry process kiln No. 1 and 2 used to diy raw materials to the 
dry kilns. 

9. 	 IsUci,.any mortitui-ing of the e'xcess air in the stack gas,>3 from your .cornbustioa 
equiprnmn 

This was inslalled on each kiln approximat.ely 9 year:- ago, but could riot be 
maintaincd and is currently not operational on any of the kilns. Instruments used 
are more suitable for boilers than for dusty ser'vices. 
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PhC~nt Nm:Name of PlnnL: h Pr-riICmnCo 

C~c~3:~U..2(d to Aidt it) Plarlt h~ C:tn d Pager9 

1.0. 	 JIo ~iu ;rt il!- of Lhe air/fiz'.1 ratio? 

Only (in the ne v.' d.y proe enn. 
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Date: August 14, 1985Plant Number: 5 

Name of Plaent: Kaha Food Canning Compuny 

Questios WU.:c:d to Aid in PIknt Selection 
(Plant:- in Ow. InduStrial Scctor) 

GENERAL 

1. 	 What year was this plant built? 

1976 

2. 	 The design or process was develrped by whom? 

Italian and European technology. 

3. 	 Any major xpansiunc ormodifications? Whln? 

Some production as 1976 except added one additional - 10 ton/hr feed line for 
tomato paste and \',getable machine. 

PRODUCTION 

1. 	 What pI'odtucts do you produce? 

Juice (Mango, Guava, Orange, Apricot) 
Jam s 
Tomato Pa-,,te 
Frozen Vegetables 
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Plin. Nunbr:).: 5 H'4nrmt: of Pzrnt:, Kahn Food Canning Company 

5elc~ction (ContinuCd) Page 2Quesiiomr U.,,-A. Lo Aid in - S:nt 

PRC)DUCrT)O'..! (Con-inu.J) 

2. 	 What L~ tLia tc:j.L,,!,.]Ly or ntL::" of unc:i per yeai of th':se products? 

TomatkU Piste - !1 months (April to July) 39 200 tons/day tomatoes yielding 40 

tons/day of paste from 2 units (Each,10 ton/ r feed) 
OLher uilits - no pro!iction units 

3. 	 What -re your startiig materials? 

Raw fruits zrid vegetables 

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

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

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

Daily and monthly 

6. 	 May w briefly sen these recor'd 

Yes, not seen at time of visit 
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Pl;nt 	. 5 (i.- . Food Canning CompanyfP.VIu. Kha
1
 

OcuICstions U::-d to A~d inF; SIlcnct iM", (Co,;t-Inucd) 	 Page 3 

PRO2UC'ION (n7flint; d) 

7. 	 Are your products sold onst:i.kallly or internationally? 

Mostly dornestic 

8. 	 What is the percent of each? 

9. 	 Does yoo'r plirft opel-ate rounc.he-lol, seven (7) days a week or if not, how 
many shifts per day and pctr veeok? 

3 months/yoor - 3 sl if t,;, 7 days a week
 
9 monLhs/year -2 shifts, 7 days a week
 

10. 	 How rmny total days per year docs it I:ypic.1-)ly opernte? 

Operate!, all year with different product lines of different durations 

11. 	 Are thure any factors which cause saasuaral effects and what are thene? 

Availability of scasonal raw material 
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F'k-mt. lumbc>:. 5 	 Name of PI1:nt- Kaha Food Canning Company 

O USititc ;t.i::: Le /ic] PJ] i Jc'ci..cx; (C!:;t.hJu&d) 	 Page l 

PI-ODUIC1TO:,.(utt ;.,zd
 

12. 	 A\or prodhut.s sensitivc to envronrnental f-cLoro in stcrage? 

ENERGY CO .SUMP TIO'N 

, y do you spend per year for energy?
 

Not -v'.iable at. time of visit, but can be obtained
 

1. 	 AbouL ho much ml sr. 

2. 	 Does Gir- amount spent vary much each month? 

Yes 

3. 	 What arc thc v.rilous types of energy that .you use? 

Mazout 
Electricity 
Sular 

4. 	 Do you have monthly records of consumptions? 

Yes 
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Plait Nnieb': 5 Name.of Pier:t:. Kaha Food Canning Company 

utic: U.d to Aid in Plent Selection (Continud) Page 5 

ENERGY C0\ N.iI~f\ (Couiited) 

5. 	 May we h rr-rords?briefly Ii:.c 


Not available at time of visit
 

EQUIP IviENT/PROC:.SS 

1. 	 What itcnr" of cquipment are your biggest individual users of enexgy? 

Mazout for boilers
 
Steam for tornato paste evaporators
 
Sular for elctric generators
 

2. 	 What itenu Df cCipnrr'nt contri.buLe adversely to your powe' fector and dirriand 
factor? 

Power 	factor stated as maybe 0.8, but not sure. 

,
3. 	 Do you [tz:ve equipmcnt -pecifications, mnnufactures data and/or drawings? 

Yes 

4. 	 Do you have an equipment list?
 

Yes
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PImui. 1~rV,') '!\-;jarc of Pk:iLa'. K~ahln F'ood Cafrding Company 

Q( cIacrL I ,/i'JC i[% 1ctti (C;oJ..-tiC Pag2 6:.d i..c in [I i id) 

E .jHI EE~Iv i~( ] Ic 

,- _-< i r e v ia b l(
 5 .b , v.,hatl : t , is H-l " ' ;w.do" 

English nc:,tl', torr,rLt i ste ccuipmc:lnt - ]LaiaHri 

6. 	 May we briefly scc. Lhiii infovmtio '? 

Yes, sample <.con for 1952 Lormato -pasteline 

7. 	 What u n"&cctioni (s) of th- the bigjcst users of energy?orii(,;) plnt ai'e 


See item Ioabove
 

8. 	 Do you have dravings hov;,/in the pr.:. ssing schurre used in the plant, including 
insLiurnentatio:)? 

Proccssing scheme, Out no instruments 

9. 	 Are plotph:" drewings available? 

Yes 
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Pit Nuii . Ii4rne of Plari.. Kata Food Canning Company 

L , u.firAid in P.;,iL S c c:t i .s (CozTinucd) Page 7 

E1[!:LK(Y CC WA'JD~(Con: InUed) 

10. 	 MvI-y ',,( bri'.fly Lh-vir -r ,'? 

Yes 

ErIRERCY c o'. !FS.V AT1ION 

1. 	 Ar.' th.. ,ny injoi r:;rrgy cor.,czvition related problems in your plentL Ut you 
are Cu,-I. .... 1 nW, 2 of? 

300 volLs from NnLaioriil Grid instcad of 380 volt.s, requiring operation of 3 in
housrc eh.,ct.ti: cwncrator:; (1 - 750 Kva, . -. .1000 Kva. .1 - 621) Kvz). Rapid scaling 
oi Ioilcns reqil'ies cuntLirltLOUS UviOwri -1d t.icunLrnmt. 

2. 	 Have any ctqps yet been Laken in your plant to L-y to conseirve an.rgy? 

No 

3. 	 Is thfef'- pres..ntly cny recovery of -.;team condersat? 

CurrenLly only from tomato post evaporators, other areas under ,,.udy. 

4. 	 Do you pay a penalty on your el.ctriical bill for having_ a low powu- factor or 
penally on'demand factor? 

Do not know 
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,tOur.:'t jU0; tJ: t Pi; S nlion 	 Page 8,INin 	MOR T':octio ('nn!lhcO) 

5. 	 DMuIs your rmn:l ur eI,triciky fluctuat. greatly or remnin relpatively 

IL fluctuates 

6. 	 Ar-e Mnu; -ny hot lino3, t,.n:s oir oth-r hot ;',urfaces wlich ar- not presently 
insulat.cod? 

Yes, 	 1r syteari ]ilrrs r i. t ,Aot . tarilks.mrH sLraf 

Many 1cl- of zteori;w\ntc'i" noted.
.!I(I 

7. 	 Do you vx-:nt o:ny slkc;lr Lo Ire at ruOsfphe1re? 

Steam \entingl forn uncvc -udtMi~lS. 

G. 	 Do you mrrcover any heat from the hot G;tack ga-ses leaving your combustion 
equipmont? 

No, staelks very corroded 

9. 	 Is therc arnmoitoring of the cxcess air in Ithe :sLaclk gases from your combustion 
equipment? 

No 
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PImL l',.umber: 5 Nzrne of Plint:. Kaha Food Canning Company 

- cd Selection (Cuntinud) Page 9GCi~e.urtiL!,, ,/id in Llant 

ENI.7L-'1Y (C :F'VAT0f'- (Co,, tLinucd) 

10. 	 I h(:re manual or rtioimatlic trim of the air/fuel rLio? 

No, only instlrumentation t!OLcd on hoilers is pressure gauge. 

-59 



Plahii Number: 6 Da : August 15, 1985 

Nanie of Plh;it-n EJ..Na-r Co:n.n-ny for Coke rnd Barli Ch.miCals: Feitilizer Plant 

I.Jr.d t:o ",, in Phi, Scllrction 
(Planr~ in Lh indiuLrial S(:ct~i-) 

CENER AL. 

1. 	 What year was Lhis plan! built.? 

1971 start-up 

2. 	 The desigin r,'r process was developed by whom? 

Licensor - SLamicarbon for gas plant and N-1 3 Synthesis 

3. 	 Any major e::pa ision.s ur modifications? When? 

Conc. Nitric acid unit - pui e ammronium Nitrate unit - C02 production unit. 

PRODUCTION 

1. 	 What products do yoi po-duce? 

Calciuir ammoniuri nitrate 35.5% N2 , HN0 3 conc. 
Pure ammonli nil.iue explosive g - :,-e, NH 3 liquid and gas, lIquefied CO 2 
NH- is obtained both from coke o .;n gas recovery and synthesis by partial 
oxidation 
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P r.t. N1Jrnb:r- 6 Ncnmi of Pla.:. El-Nats' Co. (Fertilizur Plant) 

Qu-.- Li t,,u;.Ud I o A ia : it 5' W o: (Ccrini"old) Pago 2 

PR ) 	 LJ i O1.:i) ! ,'Id) 

2. 	 Wh t in Iin: IoNtJ qt;nl.ity or inlr of unktv pir ym'r of thes.-, proucts? 

65,000 Lo,t-n ec: lm1it1 iLi t. MirLO arid HNO3 cone. 1500 to!, (200 Lons/day)
 
(03/8L4)
 
NI-I3 1r pr cducdc in two parnllel Lr'ains, ctoch 05 tons/dny.
 

3. 	 Whnt ),,our .tr-tinrnaterials? 

Coke oven gas 

4. 	 Do you ir~tle the same Lyrpa and amount of productsa all year long or does it 
vary? 

The 	 ne all year long 

5. 	 What reco-ds or 1umrn:-.iries CE you have of this production? 

Daily, monthly and ycialy records sin':e 1971. 

6. 	 May we, briefly zee these records? 

Yes 
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E" 7. ., ,L-, rIacre'll F I, -d " ,P 

crno EI-Nasr Co. (Fertilizer Plant)Plant Nurnh".6 W of Plant-

Que3tions Ued t.o Aid in Plant lu:tion (COrOti,,ued) Page 3 

PRODUCTI1h" (Co,,tinued) 

7. 	 Are your produr:Ls sold car!:kally or inLtrnitionally? 

.,ainly domestically, only the pure animonium nitrate internationally. 

8. 	 What is the percent of each? 

Less 	than 1% (fur products sold internationally) 

9. 	 Does your plant operi-aLe around-Uhc..clock, seven (7) days a week or if not, how 
many shifts per day and per week? 

7 days/week, 3 shifts/day 

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

300 days (This value needs to be confirmed) 

11. 	 Are there awy factn.s which cea casonal effects and vA'at are these? 

No 
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PluitL bc:-: 6 Narnc of Pkant:. EI-Nasr Co. (Fertiliyer Plant) 

(h ec i u::.'t.; d r, /-Aidl irn I-1 utt Sclection- (C nLntinued) Page 4 

Pr~C .iL.l(Y . , (Cc ;:r .,'c:d) 

f to environmental factor-, in storage?
 

Yes
 

12. 	 Are prodw: cns'L3ive 

ENFRGY CO>q3UMPTTO'J 

1. 	 AbOuL how muc~h money do you spend per year for energy? 

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

2. 	 Does the amount spent vary mucth each montli? 

No 

3. 	 What ate the various .ypes of energy that you use? 

Electric energy
 
Fuel oil
 
Gas fuel
 

4. 	 Do you have monthly records of cormsunmption? 

Yes 
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orf Pi, El-'asi" Co. (F.rLilizt r Plant)Plan. N1 Ut lY: N 

l k. ,:,Aiid id , t lccti : (Chl.iti 'ut d) Page 5 

5. 	 M ay w,,! bri:ily s:c 1 .:.u r c r s 

Yes 	 (Not, r at Lirnif of visit) 

ECUIPMENT/PROCE SS 

1. 	 Vilhat 7 ..nns of equipmenot an-c your blyegst inclividual users of energy? 

Boilers., synchronous motors fol- two ammonia compressors, ri-frigeration 

2. 	 What icrn, of equipm,-,nt contribute: adwv'rlsy to your powe-r factor ani don-land 
factor? 

None, 	power factor greater than 0.9. 

3. 	 Do you have equipment specificaLions, manufiiture.s data and/or drawingjs? 

Yes 

4. Do you have an equipmcnt 1in;t? 

Yes 
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Plant NIurnhr 6 Ime of P1.,nt,. EI-Nasr Co. (Fertilizer PlanL) 

Qucstions L.:rA j Aid in Plit SeoeLio:a ("uiffinuu..6) Page 6 

Er-LJI r\n!.,<-r-}r: (Cod . uwrdr) 

5. 	 in what l-fjuaq2 is t.ic ,.,e inforniation availohle? 

English 

6. 	 May we briefly see this infornmation:? 

Yes, not seen at time of visit. 

7. 	 What unit(s) or section (s) of tm plar: ua-! thc biggest users of craqy? 

Boilers, ammonia synthesis, nitric acid, air separation 

8. 	 Do you have draw:ings ,.1iowing the processing scheme used in the plant, including 
instrUG lCentati oft? 

Yes, 	Process Flow and Block Flow. 

9. 	 Are plotpl.n all'wings -available? 

Yes 
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name 	of Platit:. 7..-Nasr Co. (FEsrtilizer Plant)Plant Nmber: 6 

Page 7Question:- Used to Aid in PEWr': Selection (Cntinued) 

E. F.CY CO>.:>;i i',;2'JON (C, tinued) 

10. 	 May we 'ie fly --Ce tU::se d awii g:g? 

Yes, not scen at time of visit 

EIRY CtOaEJ-RVATlON 

1. 	 Are th:s-e -ny mrejr, energy conservation rlated problems in your plant that you 

are curcrilly av'LIr-e of? 

15 Mr.gawvaH--s of electricity are used and only 3 Megawatts are produced within 

the plant 
Shortage of mPOsuriing instrurents 
Fau!ty stcam trups 

2. 	 Have ani steps yet bsen t-ken it- your plant to iry to conserve energy? 

Started to recover some of the condensate. 

3. 	 IS there presently any recover' of stcam condensate? 

See 2. above 

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

Have 	a high power factor about 0.9 and do not pay any penalty. 
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ifLlI~VJ1-E1:, W 
Plant Numbcr: 6 ,!ame of Pla1iL. El-Nasr Co. (Ferilizer Plant) 

odstio, Usd Lc Aid in Plant Selection (Cu--iOinued) Page 8 

Et,,1-RGY CON!,MKIK\'ArioF.' (C:cr,1:Jn,,:d) 

3. 	 Does your dtrnund for electricity fluctuate greatly or remain relatively 
cons-Lant? 

Remains constant 

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

Some 	insulation need repairs 

7. 	 Do you vent any steari Lo the atmosphere? 

No 

B. 	 Do you recover any hea. from the hot stack gases leaving your combustion 
equipmcnt? 

No, with respect to the stack gases, but we have waste heat boilers in the system 
and also we produce pure CO 2 from Lail gases. 

9. 	 Is ther- any mor.iterin. of the excess air in the stzck gases from your combustion 
equ p mcnt? 

In some combustion equipment (New boiler No. 4) 
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PlantL Nufber: 6 Klhma of Plan,!L:. EI-Nasr Co. (Ferbliizer Plant)
 

OumiAiri-I U,.,id lo Aid in Plant Selection (Couitintu'.d) Pagje 9
 

E -'Rf f7~ -$;R (Coz-Alnuod)I7VTJOI 

[ifc Of [hu. air/fuel ratio?
 

Yes, only for Nevv BoilrrNo 4
 

10. 1.,h;1irO filrnl tl ir' Llcm:th 
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Plant Numc.r4 7 Date: /august .1,1985 

Name uf Plan : Egyp'iar Starch, Yeast and Datergunt Co. (Siouf Facoery) 

Questions Jced to Aidl in Plr-t S:nl.ection 
(Plaint in Ut ]1nIusLri1l Sector) 

1. 	 What year was this plant built? 

Detergent (Synthetic) 2 units, 1955 and 1973
 
Starch, 1955 2 Boilers
 
Specialty Chernicils, 1955 Egyptian 1974 83ton/hr
 
Sodium sulfate, 1976 	 German 1982 10 ton/hr 

2. 	 The dosigii or process \vas developed by whom? 

Detergent, 1955 unit-Italian, 1973 Al]ied Chernical
 
Sodium Sulfate - Dutch
 

3. 	 Any major expansions or modifictions? When? 

No 

PRODUCT.ON 

1. 	 What prodnt ti1 do you .,rodue? 

Synthetic Detergcnt
 
Starch
 
Specialty Chemicals
 
Refined Sodium Sulfate
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Plant Nmlber: 7 N[anl.-of Piant: Egyptiari SLarch, Yeast and Detergent Co. 

Ouestion:tU;seId w Aid in Phnut SelevraLion (Continued) Page 2 

r'RODt-JiCTION hdnz) 

2. 	 What Is lo,:;Lu,l cqu-nti y or rtumbar of unts per yenr of these prodtict,;? 

Synthetic DatJrgcnt, 1955 unit 7,000 ..ton/yr, 1973 unit 1].3,000 ton/yr 
Starch - .1.0,00O tonlyr 
Specialty chernicjls - 3,f00 ton/yr 
Sodium Sulfate - 15,000 ',on/yr
 

Total = 40,000 ton/yr
 

3. 	 What ara your stnaing rnatcviala? 

Synthetic dctercjriL ..Sulfuric acid or sulfur, alkyl benzene and other chemicals 
Starch - rice 
Specialty chemical.; - from oils and fats 
Sodiurn sulfL.Le - raw sodium sulfAte 

4. 	 Do you pruduri-: th. V'arne typa and omount of products all year long or does it 
vary? 

Yes, 	same type and amount 

5. 	 What records or r unmaries do you have of tihhs prnduction? 

Daily, monthly and yearly 

6. 	 May w briefly see thc-se records? 

Yes (Not seen at time of visit) 
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Plant 	Number: 7 c .Nam of Plant: Egyptian Starch, Yea and De teryj-ntCo. 

QuticIs U.E-d Lo Aid in Plarit Selection (Continued) Page 3 

PRODUCTION (Coaitinut~d) 

7. 	 Are your produucLt sold domestically r intenmaLionally? 

Domestically oly 

8. 	 What is the percent of each? 

100% Domiestic 

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

7 day/week - 3 shifts except specialty chemicals, 8 hrs/day for 6 day week. 
Average 3?,0 days/year produCtiof;, 

10. 	 I-low many to.al days per year does it typically operate? 

340 

11. 	 Are there any factors v,hich cause seasonal effe Ls and what are these? 

No 
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I--]at:~ Nurnbm 7 ,Nzrne of Pknt: Enhypt.ian Starch, Yeast and Dcterg .nt Co. 

Ouestien, . W /-oio in Plant 5i-lction (.ontinued) Pag3 4 

PROU()Ui I( 'I (r;Ontirlht) 

12. 	 Arc. product; ,Cnsitive Ito (.nvironme--ntai factors in storage? 

No 

ENERY CON-!;uI. MPTION 

1. 	 About iow,.' much money do you spend per year for energy? 

Not available at time of visit, but can be obtained 

2. 	 Does UI moint ,pent vary much each month? 

No 

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

Mazout
 
Electricity
 
Sular (Diesel)
 

4. 	 Do you have monthly records of consumption? 

Yes, available for electricity currently. Can be obtained for other energy 
sources at a later time. 
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PkanL Numhei: 7 Name of Ploit: EgypLtki Starch, Yeast and Deterqent Co. 

O LU-CtiU wed t:iruud) Page 5SU' Aid inrI Phalt S,JectiO:I (CU 

5. 	 wwe1)'-;;lf)y sccc t -cc-ords? 

Not availalhle at.Limp of \,;.it. 

EQL.IPI.,4EI\ F/PROCESS 

1. 	 What iter-fv of cquiprc-nt are your biggest. individual users of enitugy? 

Boilers (Iviazout)
 
Spray dryers (,azout) Total 4 (2 sodium sulfajte and 2 del:crgcnt)
 
Flash dryer and tuibo tray dryer - Mazout) (Starch Plant.)
 

2. 	 What iten,! U cquipir:.nt contribute advesoly to your power factor and dernand 
factor? 

P.F. 	: 0.6 approximaLely 
Not known 

3. 	 Do you lr.ive equipme~t .pecifications, manufcture.r's dat, and/or dravings? 

For sodium sulfate and new synthetic detergent: only 

4. 	 Do you have an equipment list? 

See item 3. 
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Pl.nt NurbLr- 7 N'rnro of Pnrit: Egy.tain Starch, Yeast and DcLergent Co.
 

Queti 'lU-d tO Aid in Pl,.Rnr S l'CtiCn (L ':LinueO Page 6
 

fofi'riaiorwiable?
 

English
 

5. 	 In v:.'t hli, ju i:nhLh ove inm 

6. 	 May we briefly si-te this information? 

Yes (Seen at Lime of visit) 

7. 	 What unit(s) or -action (,) of the plant crc the biggcjgst users of 'nrgy? 

Synthetic detergentL and slarch 

8. 	 Do you I nve dra\:ings slilowing Lhe pvoc:essing sch;mt tied in Lhe pl~mt, including 
instrum :ri t!Airn? 

See item 3 

9, 	 Are plutpla' drawirn3s available? 

See item 3 
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Plant Number: 7 Name of Plarnt: Egyptian Starch, Yeast and Detergant Co. 

Questior- Used to Aid in PMat Selection (Continued) Page 7 

ENFI.CY CON3Ui-,V'TEDN (Cuntinued) 

1(0. vlay we briefly see these drawings? 

Yes, seen a:t time of visit. 

ENERGY CCNSERVATION 

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

Frequent power failures
 
Probleims with steam traps
 
Need for rnoie instrumentation
 

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

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

3. 	 Is there presently any recoveiy of stearr condunsate? 

No 

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

Not yet 
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Plant Nurnbeix 7 	 of PJ EgypLiari St :rc'h1 Yeast and Dotergent- Co.INrT'..'. t.iL: 

Questios; Usedc WiAid in Plant 5,c:] cxftion (Continu;.:d) Page 8 

ENJ-RCN],Y CCN3]IA\!-ION (Coi;,) 

5. 	 Does you Thm id for electricity fluctuate greatly or remain relatively, 

Constant 

6. 	 Are thcre any hot lines, tan<s or other hot surfaces which arc not presently 
insul at: d? 

Yes 	 . 

7. 	 Do you vent any steam to the atmosphere? 

No 

0. 	 Do you recover any heat from the hot stack gasc.s leaving your combus!:ion 
equipment? 

No 

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

No 
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Plant NuMrbL': 7 Vt'lrne uf PlnL: Egyptian Starch, Yu.st and DetLergent Co. 

Ouesf.ionc Lli:,d Io Aid in Plant ljkt.,Li.- (ru:tinued) Page 9 

ENKI'R(t77 CUt"WEP',VA":f ."i2(Cn; :1):ir,!., 


n :,r r/fuel ratio?
 

Only cn new Gel-m,n boilr.
 

10. Is ih ;:,'i,il rmtnm 4jir' trim of the :.i 
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Plant Numerl: 8 Date: AugtI.t 19, 1985 

Mnc of Fl:Jlnt. Abu-ir Fer tilizer Co. 

(ic. 	 Li[ J::s,:d toi. Aid in P-l;xdz Se) cton 
(P3 .~ in the i nJtlaZ% r)ctcr) 

GENERAL 

1. 	 What year was Lhi I plant built? 

1979 start.--up 

2. 	 The design cir IJrc.'e; was developed by whom? 

Ammonia - Udhe
 
Urea - Stamicarbon
 

3. 	 Any mrjor e>:pan:.iors or modificatt'ns? VJher? 

No 

PRODUCTION 

1. 	 What producL, do you procu,.? 

Urea 
Ammunia 
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Plant I v, 0 Name of Plant: Abu-Qir Fer tilizer Co. 

Question;"t.sod to Aid in PIrat Selection (Continued) Page 2 

PRODLCO:TIQ (Continud) 

2. 	 WhaL i- th- i.olrn:l quantity or nimnrber of unts per year of these products? 

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

3. 	 What are your arting rater-inl ? 

Natural gas from nearby offishore location. 

4. 	 Do you produce Lhe same type and amount of products all year 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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Plant Ntorijh1r 8 N2mc of PInt: Ahu-rOir Fertiliz:er Co. 

OuCsion- U'&,xcd to Aid in PrlriL. Selection (Continued) Page 3 

PRCDUC'FIOi"! (Continued) 

7. 	 Are youi prurduct.'; vld C rnl.M:tiC Id!y or interrationdly? 

Both do,esLirolly' nd irtern-tiorilly 

8. 	 What istho percent of each? 

49% international 
60% 	Domestic 

9. 	 Does your plpnt operate around-the-clck, seven (7) days a Week or if not, howv 
many shifts per day and per w-cit? 

3 shifts a day, 7 days a week 

10. 	 How rnany total days peir yea,.r does it typicclly operate? 

Current plan is to operate for 18 months continuously without a shutdownj. Next 
scheduled shutdo.'n is September 1986. 

J.1. 	 Are tli-e any factors which cause seasonal effects aid what are those? 

No 

- SO 



Name 	of Plant: Abu-Qih" Fert',izer Co.Plant Nurnbr: 8 

Questiomn U-,d I:o Aid in PMc:-t Selection (Cortinued) Parje 4 

PRODUCTION (Co.,Lirou-d) 

12. 	 Arc pr':dLtct:. 'rsitve to eiwir ttmentoi facturs in :tonnge? 

No 

ENERGY CONY;I'MPTION 

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

Not available at time of visit, but can be obti;ined in the future. 

2. 	 Does tha -?rnourt spent vary much each mornth? 

No 

3. 	 What ue. the v'arious types of eiregy tha.t you LSe? 

Natural Gas (for feed and fuel)
 
Small quantity of clcctricity (most is s!ef-gG'nerated)
 

4. 	 Do you [-,ve monthly records of consumption? 

Yes 
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i1,r2ne 	(if Plant: Abu-0ir Fertilizer Co.PIk- rit Number: S 

OCeUstion LJfs-,L to Aid in Pkint Selcetioni (Continued) Page 5 

ENERCY COt.'StJPTDON (Cctinued) 

5. 	 M'lay w briefly see tlbczc rectod::? 

Yes (Not scen at time of visiL) 

EQUIPMENT/PROCIESS 

1. 	 What Lprns of cquipment are your biggest individusl useas of energy? 

Natural gas to primary riforer (8,000 M/I7,;)
 

Natural gas to auxiliary boiler (12,rJO M-/hr)
 

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

Not known
 
Power factor approxirnately 0.82
 

3. 	 Do you have equipment specificationsc, manufacturer's data and/or drawings? 

Yes 

4. Do you have an equipment list? 

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

QucsLLions UcuI-o Aid in Ph'ut Selectirr (Continued) 	 Page 6 

EQUI-PMEJN'fiPRCO:SS (Co!ntinmed) 

5. 	 In xyhaL 1unqguagc is tn above information available? 

English 

6. 	 May vie briefly seie this information? 

Yes (Not seen at time of visit) 

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

Natiinnal gas usage in ammonia plant 

S. 	 Do you have dravings showing the processing scheme used in the plant, including 
instrumentation? 

Yes 

9. 	 Are plotplan drawings available? 

Yes 
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Name of Plant: Abu-0 ir Fertilizer Co.Pri.t Number: G 

Quetioi,3 Ul..:d to Aid in Pl.ant Selection (Conitinucd) Page 7 

ENEROCY COb'.IJKPT'O, (Co;ttinuod) 

10. 	 rlay we briefly see thes drawings? 

Yes 	 (Not scon at time of visit) 

ENERGY CO\,!SRV\ATIOl4 

1. 	 Arc Lere any major energy conservation reilated problems in your plant that you 
ai- curtrently aware of? 

Venting of 20 tons/hour of 2.5 bar steam 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 ateam condensate? 

Yes 

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

No 

- 84 



Plant-Number.: 8 Namt of Plant: Abu-Qir Fertilizer Co. 

Quetiois Used to Aid in Plat: Scluction (Continued) Page 8 

AIION,(Coinur.d)EIRt-Y .... ,CC,-

5. 	 Dnc- y'C)ur dzrn-nd [oi elocfrici.y fluctuate greatly or rmnain ru.latively 

Relativrdy constanf, presently generating 7 Megawatts of electricity and 
Purchasing 1 MewavnAt. 

6. 	 Are theie. any hot lines, tanks or other hot ,urfaces which are not pm'esantly 
in3ulated? 

No 

7. 	 Do you vent cny steam to the atmosphere? 

Yes, see 1. above 

8. 	 Do you recover any heat from the hot stack gases leaving your combustion 
equip ,Ien L? 

Yes, 	in accordance to the most current technology. 

9. 	 Is there any monitoring of the excess air in the stact: gases f-rom your combustion 
equipment? 

Yes 
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Plant Nun1 c1:! 0 Nnmc (if Plant: Abu-COir FertLilizer Co. 

OuL30rn2!Ol Uc [c) Aid in lhvit Sa~locio (Con~injiod) Page 9 

10., 	 IS 1110-1- wIHiuLZ;1 01' ;i1to~rr.ic~trim tjf [lie alr/fuul r-atio? 

YCS, flUtLMatic 

- 86

http:i1to~rr.ic


Plant Nurnbc : 9 Date: August 20, 1985 
Name of Pla;it: Edfina Food Canning Plant 

C fatitlin, 1s d L', Aid in Plant Selection 
(P1nntU in, Lji- )ndu 	Iial 5ctC.r) 

GENERAL 

1. 	 What ycar was this planL built? 

1958 

2. 	 The design (r proces. was developed by whorn? 

Italian, American and European technology. 

3. 	 Any mujoi- expansions or modifications? When? 

1981 new tomato paste line. 

PRODUCTION 

1. 	 Whal 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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Plan-t Number. 9 Name of Plont: Edfin8 Food Canning 

Que'stions U.ed to Aid in P!0,it Selection Page 	2 

PRO3DUCION')I, (C;n1 -jur:c;) 

2. 	 Vh.t i., l-t total q...ntiLy or number of units pi- year of kcse product.s? 

Tomato p., 2 months (June ani July) at 150 Lons/day of tomutoes yielding
30 trn--/day of paste
5,000 	tons; of Manto juice per year 

3. 	 What %reyour stai ting materials? 

Raw fruits and vegetables 

4. 	 Do you produce the same type r.nd amounit uf product!,il ear long or does It 
vary? 

ConLinuously varies by harvesLing scason, for example tomatoes processed two 
months in Juno and July and mangos processed two months a year from Mid July 
to Mid SepLember 

5. 	 What records or summaries do you have: of hiis.produtlon? 

Daily, monthly yearly 

6. 	 Many we briefly see these records? 

Yes 	(not seen at time of visit) 
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Plnt Numh.r 9 Nime of Pklnt: Edfina Food Canning 

@uEstios LU.'-:d to Aid in Plhnt Selection Page 3 

PR-ODL_.ICr. (Corinu:.] 

7. 	 Are your pr cjcLs .,rild dornestical)y or internationally? 

Both dmrestirclly Pnd inLerrnaLionr Iy. 

8. 	 What is dh peiceni of each? 

20 to 	25% of juice in sold internationally. 

9. 	 Does your plant opurate around-th-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.
 

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

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

11. 	 Are there any factors which cause s-asonal effects and /hat are thesu? 

Availability of seasonal raw material. 
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Plant Numbr±.: 9 Name of Plant: Edfina Food Canning 

Quostionis U-:d to Aid in Pint Selection Pajc 	4 

PRODUCT(IN (Co!,Ailnuod) 

12. 	 Are pro,..uUt, ,ensitiv, to environmental factors in storage? 

ENERGY CCO'N .SU.PTICN
 

1. 	 About how much money do you spend pe: year for eri.rgy? 

Not available at time of \'isit, but can be obtained. 

2. 	 Does Ue rnount ,pcnl.vary much elach month? 

Yes 

3. 	 What ai- th. various types of ena-:ijy Lhat. you use? 

Mazout 
Electricity 
Solar 

4. Do you have monthly records uf consumption? 

Yes 
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Plant 	Numnbet 9 Name of Plant: Edfina Food Canning 

QCstions Used to Aid in Plar't Selection Page 	 5 

ENEr<C..Y CG:ON'SUMPTf©;'O (Continut -1) 

5. 	 May %yebriefly see thse record,;? 

Not availoble a.t time of visit. 

EQUIP ME NT/P ROCI SS 

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 o" equipment contribute adversely Lu 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 specificctions, manufactureris data and/or drawings? 

No 

4. Do you have an equiprent list? 

No 
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Plant Numnbti' : Name of Plant: Edfina Food Canning
 

Questims Used t:o Aid in PJarst Select:ior, Page 6
 

5. in 

No 

~ iv.tlvr_ ,! Uiv n~r bo ve infom'r:,.ti--n available? 

6. May wc briefly see 

Not available. 

this information? 

7. What unit(s) or .'ection (s) of the plan't are h, 

Tomato pastv line. 
Mango juice production. 
Frozen vegetables. 

biggest usurs'of energy? 

8. Do yom have drawings .ihowing
instr,, oentatiqnn? 

No 

the processing scherme usod in thi plazil, including 

9. Are plotplan drawings available? 

No 
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Pk:nt N',,.c) 9 Name of PlarIL: Edfina Food Canning 

)ucttivr Urd tu Aid ii Plr.ii. Selection Page 7 

E rU~i~fTJrT !?::OCES';(Continuad) 

10. 	 May wu lcy 1.i-r-; dr-awings? 

Not aviilbJMe. 

ENERGY CC3>, F-;RVAVT])Ul4 

1. 	 Are there, an'y rmi:jr)r energly corservaticn related problems in your plant that )ou 
are currently aware of'? 

No st;arn condensate improvernenL. 

2, 	 Have any Ateps yet be-rn talF-Fn :n your plant Lo try to cov;erve energy? 

NO 

3. 	 Is theiv. presently zny recov7ry of steam condensate) 

No 

4. 	 Do you pay a pen.:!ty ea your electrical bill for havi:ig a low power factor uai 
penalty on demand factor? 

No 
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Plant Nlumbcr, o Narne of PlIr-t: Edfina Food Canning 

Qurti,:s L.,i to Aid in PlariL Sc] :ctvut Page a 

ENERGY CON,,',r._RVATT0;h! (Co itinwed) 

5. 	 Does you- dzarnsnd for electricity fiuctuat! greatly or remain relatively
constant? 

It fluctuates 

6. 	 Arc! tli-e any hot linus, tank!s or otLer hoL surfaces \hir.h ate riot presently 
insIIaited? 

Yes, many major steim line-s and mazott storage tank. Man), lea;ks of steam and 
water noted. Ice notted in refrigeration slystrn. 

7. 	 Do you vent any Vte-m to tLhc u;lmoqphcre? 

Steam venting frm uncoveried tanks and from idle equipment associated with 
tomato paste evap(Jvatcon system. 

0. 	 Do you recover ary heot i-m-. tho hot --tack gases !aving your combustion 
ecqui pmrient? 

No 

9. 	 Js Lherve a-ny mon'toring of the excess air in the stack gascs from your combustion 
equipment? 

No 
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9 Name of Pint: Edfina Food CanningPlanL Noirnber; 


Questions Used Lo Aid in Platft Selection Page 9
 

ENERC-,.Y COWSFERI'VAV'IOi (Continued) 

10. Is Lhere M.i1l or atiLumatic trim of thG air/fuel ratio? 

No, only instrumenation rioted or, boilers is pressure gauge. 
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Plant Number: .10 	 Date: August 21, 1985 
Name of Plznt: Mi,;r Chcm&aIl Industries Co. 

QLIU- OlMJ Ued to Aid in Plant: 5clection 
(Pk;i.ts in tiC !ndustLrial Sectotr) 

GENERAL 

1. 	 What year v8as this pla-it built? 

1959 (original caustic sodU and chlorine plants) 

2. 	 The de.ign or process v.',,vsduvelopd by whom?
 

Italian, erimany and other European countries.
 

3. 	 Any major rxpansions or modifications? Whan? 

1962 Hydrogn peroxide plant
 
1972 New caustic soda .and chlorine plants
 
1074 Sodium carbonate and caustic soda
 
1985 Increase in capacity of sodium carbonate
 

PRODUCTION 

1. 	 What p'oduct; do you produce? 

Chlorine and associated products such as HCI and sodium hypochlorite 
Caustic soda 
Sodium carbonate, sodium bicarbonate 
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PhIit NrrinLer: 10 Namne of PI['t: Misr Chemical lnduSt.s Co. 

U:, !c Aid in .;cdSelection Page 	2 

PRC)DFUOTION (LC.t JLir_. d) 

2. 	 W\VaIL CI, or o;rof Iihmceil thLOLA qu tiJ y r o.mmhrif unitts per y products? 

Caustic Soda- 15.5 to 17.5 LhoucnLd tdrr,S/y'ear from 1959 plant
19,000 Lcn:,/yoeav f roin .9"72 plant
 

Sodium C00)U e: 00,00 !r,,3tl.coin/ycar
 
Chlorine: 100 uuvi per day
 

7. What are your sL'Il'inc,' 1-1i Lorials?
 

Common salL, lirncstone, coke.
 

4. 	 Do you pr.duce the sarne type and amount of products all year long or doc. it
vary? 

Same 	all year. 

5. 	 Wiat recor,-. or summaries do you have of this producLion? 

Daily, monthly, quarterly 

6. 	 Many we briefly see these records? 

Yes 	(not seen at time of visit) 
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P1, L \!urhbIr: 10 Name of Pint.: Mic Chemical InduLIries Co. 

@ucxtiLnm; Ut,J i:o Aid ir, :'Lan: Sejecloa Pago 3 

7. Arc! your Iro. .;c sold Wrlticzlly cii intern1ti.,mtly? 

Musly dome.stically (brugiinning to try tW export some). 

8. Vhat is the p rcent f vach? 

Alnost 100% domestic, 

9. Does your pl-nt op i-ate around-UW.clock, seven 
mtmy shifL por day and per v.w.ek? 

3 shifts a day, 7 days a week 
Closed about 2 w,ekz a year for rnainlf..nance 

(7) day a me!, or if not, how 

10. Flow many total days por year does it typically operate? 

340 days 

11. 
 A.'e there any factors vwhich cause seasoi',l offects and vihat are these? 

No 
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PlanIL Num-6bfr: 10 Name of PIlant: Mir Chernicpl Industries Co. 

QS-te!st:ion; Lsuie: to A*-.: in PJlr!: Selection Page 	4 

PrODLJCTIOi\! (Cn:tii ',) 

12. 	 Arc pi ducL S scn-itive, to environmental factors in ,-,tarage? 

No 

ENERGY CON\XLJivrPTIOC 

1. 	 About how muc money do you spend p,: year for energy? 

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

2. 	 Does the amount s.p-ent vary much each month? 

No 

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

Mazout
 
Coke (from coal for kilns)

Electricity 

4. 	 Do you have monthly records of consumption? 

Yes 
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Plun L Nurrbr: 10 Name of Planht Misi Chemicl IndutLJ'ies Co. 

Ouc'-tions UL:,d to Aid iin Vkarit Sc-lctio: Page 	5 

ENZIJTY C_0'll%',-IC. ontirC,"d)P T 

5. 	 Mny wn biicfly ,':us records? 

Yes (not 3en at tim,.e of visit) 

EOLUIP M-E14T/V'lR Cb-SS 

1. 	 What itm, of equilmcrn are yotr biggest individual users of energy? 

Chlrii nce.[1(ct Lu)'Si:: 20 M g:wat:ts, 10 for each plant
 
So~ia Ash: 4 MIgwa.ts
 
Boilers; fo: rnazuut, kilins for coke
 

2. 	 What it'erMo Of cCiprnI-nt contribute adver-ely to your power factor and demand 
facto.? 

Soda Ash has 0.75 puv.'er faclor
 
Electrolysis has 0.95 power factor
 

3. 	 Do you have equipment specificatios, manufacturers datia awld/or drowings? 

Yes 

4. 	 Do you have an equipment list? 

Yes 
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P1-nIt 	Nurnh,-r i0 Nam,- of Plant: 1isr Chemical Industrics Co. 

u uns I,.1ssd LO Aid in PF',n-)L ,;elcctio~l PaU- 6 

EIU PI,v-I\ /- 'I; C', 1-.-5f; (S ,,ninhnwd) 

5. 	 rI v.,_1t ].! iz is lhu above information available? 

English 

6. 	 May we briefly see this information? 

Yes 

7. 	 What unit(s) or section (s) of .hu plant are hf bicqPst users of energy? 

See 1. above. Also C09 cornprcssor con. umes 30 tons/hr of stoam and caustic 
soda heat exchjnge consumes 30 tc.m/hr of stearn. 

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

Yes 

9. 	 Are potp!an drawings available? 

Yes 
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Platnt her: 10 Name of Plant: Misr Chemical Industries Co. 

Questieos Uscd Lo Aid in fija lleAw-ti on Page 7 

E t]U ENT'PK 	 J) 

10. 	 May we briei iysee !e drawings? 

Yes 

EI\ ERCY CO; ,V/FlON 

1. 	 Are thcre -,iny major energy cor~servation related problems in your plant that you
alre curlcrt)'aare of? 

Frequent powcr fai!urn~s is hi.gest problem
 
Maint.enance of instrumcnuts
 

2. 	 I-lave any steps yet. been taken in your plant to try to conserve energy? 

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

Report was completed in July .955.
 

3. 	 Is ther pre-:ntly any recovery of sL:-am condensate? 

There is partial recover), of somc condensate. 

4. 	 Do you pay u psnalty ,n ),our electrical bill for having a low power fi,.etor or 
penalty on demand factor? 

No 
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Plant 	Number: 10 Nam,; of PkPnt: .;r Chemical Industries Co. 

Questions LJ.se t, Aid in Plant Selection Pane 	8 

ENERGY c_ \.j_:vAT0.! (_,C irlued. 

5. 	 Doc your d;r,-,and for electricity fluctuat- greatly or remain relatively 
cons tanL? 

Constant 

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

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

7. 	 Do you vent any steam to the atmosphere? 

Many large discharges of steam to atmosphere were clearly visible during the 
visit. 

8. 	 Du you ri"cover any heat from the hot stack gases leaving your combustion 
equipment? 

Yes: 	 air preheat, economizer, superheater 

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

Yes, 	but not alwayb workinp 
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PhL N) IbC, 

Quct, ,ieiv; L.).,r 

.111 

t d.iin P!Irit St;Icctiol-I 

1\l~e Of PJInt: MviSr Che-Mical IndLUstries Co. 

Page 9 

ENERCY MNCQ EM .~\ T1IA ((7crlinuud) 

10. Is thava- manual or'z-.iomiic trir-n (if the Fir/fucl ra1tio? 

Yes9, au~tomaltic, but niot a]ways working. 
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Plant Numbor; 1.1 Date: August 22, 1985 
Name of Plant: Alex;jndria Petorleurn Co. 

Questiono U'd 1 Aid in Plant Sol!tion 
Sin thu lndu3Zria-l SCLL0toi 

GENERAL 

1. 	 What ycar Lh0vi:&plan;t bui1 

1957 (ALtnospheric DistillaLion Unit 1) 

2. 	 The design or process was developed by whom? 

Various European, American and Egyptian companies. 

3. 	 Any major expansions or nodiiication:.? When? 

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

PRODUCTION 

1. 	 What pIrjucts do you produce? 

LP0, motor fuel, Naphtha, Kerosene, gas oil, Fuel oil, Petroleum solvents, lube 
oil (Bright stock only), Micro crystalline wax, Bitumen. 
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Plant H,,;n,, 11. Name of Pkant: Alexandria Petroleum Co. 

Qucstiun; Ued to Aid in Plan:tL SIoiction Page 2 

PRODJUCTON (Cot riu,:d) 

2. 	 V/hat iS the Lrtnl quantiLy or normhn- of units per year of these products? 

5,000,000 	 rn:/year of petroleum prudt'cLU
 
60,000 Tons/year of bri')ht stock
 
4,000 Tlons/)'ear of micro crystalline wax
 

150 000 Ton/year of 60/70 bitumen
 

3. 	 What are your ,tartiny frte'rial,? 

Egyptian Crude oils, r.nixed Morgan, Alamein, Balaym 

4. 	 Do you prodiwce the sarme type nd amnunt of products all year long or does it 
vary? 

Same 	typc aid arOfurk is produced all year long. 

5. 	 What records or summaries do you Nave of Ihis production? 

Daily, monthly, and yea:y records. 

6. 	 Many we briefly see these records? 

Yes, (not seen it time of visit) 
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Plant Niumbsr: .. ) Nameaof Pkint: Alexandria Petroleum Co. 

QueSt;o.s tUked to Aid in Pln;it Seluttion Page 3 

PRO-DUCTIO'-' (Ccrif-nued) 

7. 	 Arc your I:" kcLs sold dcamestic'ally or int:.nationially? 

All prodUcL arc sold dcmest,'-Ically except for zorne fuel oil and naphtha which is 
expcrted. 

8. 	 What is the pa'rcent of 1acli? 

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

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

Yes, 3 shifts a day, 7 days a week.
 
Approximately 2 weeks pIer year for maintenance.
 

10. 	 Ilow many total days p-r year does it typically operate? 

340 days/yeaz-. 

11. 	 Are there any factors which cause seasonal effects and v;hat are UVise? 

Fuel 	oil: Viscosity 1500 RI (Redwood No. 1 seconds) in winter at 10 0 OF 

and 2000 RI in summer at 1000F. 
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Plant Num,bi.r.,-: 11 name of Plant: Alexandria Petroeurn Co. 

Questions LU.ed L:u Aid in Plant Selection Page 4 

PRODUCTION (Continued) 

12. 	 Are products sensitive to environmental factors in storage? 

Normally the heated tanks are insulated to keep the product fluid and minimize 
heat losses. 

ENERGY CONISUMPTION 

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

2,000,000 LE/year 

2. 	 Does the amount spent viry much each month? 

No 

3. 	 What are [he various types of energy that you use? 

Electricity: 96 x 106 K.w.hr per year
 
Fuel Oil: .137,682 Tons per year
 
Refinery: ].6,541 Tons per year
 
Fuel Gas
 

4. 	 Do you have monthlj records of consumption? 

Yes 
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Plant Iqm!ezi 11 Nam cf Plant: Alexandria Petroleum Co.
 

Uucstionu L.-d ro Aid in Pin t .Eid;,,cLion Page 5
 

ENF.RrY (20V LMPTICN (CorttInuad) 

5. 	 vaiy we briefly ueFr LhUse reco-ds? 

Yes (not seen at time of visit) 

E0UlIPMIIENIT/P ROC'ESS 

1. 	 What iLLIr of equipment cre your biggest individual usern of ener-gy? 

Furnacus and boi!ers for mazout, steam ejectors in vacuum unit, two 
compressors in MEK unit ( .Iectric motors). 

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

Pumps, compressors (P.F. =03.5) 

3. 	 Do you have equipment specificatiors, manufacturer's data and/or drawings? 

Yes 

4. 	 Do you have an equipment list? 

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

Questions Used Lo IAid in Plant Selectien Page 6 

ELJIPM-.NT/:RCO- (Continued) 

5. 	 In what ]angusrgc i tie above information available? 

English 

6. 	 May \we briefly see thi. information? 

Yes (Not seen at tinc of visit) 

7. 	 What unit(s) or sectio.:(s) of tie plant are he biggest users of energfy? 

Distillation units -;nd lube oil complex.
 
Furnaces and boilers.
 

8. 	 Do you have dravngs :2.howing the pro .:es;in sche:me used in the plant, including 
instrumentation? 

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

9. Are plotplan dravings available? 

Yes 
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Plant LMic: .. Nam; of Plant.: Alexandria Petroleum Co. 

OusLX3io-rrnU .id to Aid in Plant Selct:i.n Page 7 

EQ0UJf'k/4E'IqT/F :O~iFS(Ctirud 

10. 	 M'tay we briefly tUC thhi:Se drawings? 

Yes (Not seen ,it tinae of visiL) 

ENEl.GY Cr;.!mV ATJC,! 

1. 	 Are therc 2.ny major enevgy conservation related problems in your plant that you 
are Currently aware of? 

Frequent power failure's 
Combust.ion efficiency 
Maintennnce of instrunentation. 

2. 	 Have any steps yet been taken in your plant to try to conserve ene'igy? 

Have begun to rccovers some condensate. 

3. 	 Is there presently any recovery of steam condensate? 

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

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

No 
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MI''3n vT7 ' ;d 2--U'K' .Inh 

Plant Numbr 11. Name of Phant: Alexandria Petrolcurn Co. 

OucL.iAuns Usd LL Aid in Pr-tL Soelction Page 8 

ENERGY CO t,,!YKIVAT 1C3N (Continued) 

5. 	 Does youi- dernan; for" clectriity fluctuate greaLly or remain rolatively 
conutant? 

Relatively constant 

6. 	 Are there any hot lines, tanks o- other hot surfaces which are not presently 
insulated? 

No 

7. 	 Do you vent any st:arn to the atrno..phere? 

No 

8. 	 Do you recover any hcaL from thn hot tack gases leaving your combustion 
equipment? 

Yes, ai.L preheaters for. lube oil complex furnaces, but not for Bo!lers and other 
furnaces. 

9. 	 Is there any monitoring of thu excess air in Lho sLack gases from your combustion 
equipment? 

Yes, 	at Lub- oil complex only. 
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PbL NuL'mbcr; 1.1 Name of Pkn.: A!exandrin Petroleum Co. 

OuesLini z; La Aid in F'lmL Sulrc.:tion Page 9 

O mt nu; or z:utucmatic ttirn of the .ir/fue!l rlio?
 

Manual at Atmospheric Ditillation Units and autmnaftic at lube oil complex.
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STANI-Y flU[t.;NG 
t.lJSCAIE, IOWVA 52761 

Mr. Iarsh.,11 MIMf. 'rch Di,'r" March 6, 1986 
Argonne NHt:ioi]. L.boratorics 
B3uijdin2 ,. 362 SUBJECT 
9700 SoLIth C. A,;:;.vaiUe, 
Argonne, Ill inois 60439 

Dear Marshall:
 

Please find enclosed "Stanley Consultants' Final. Screening Report of O.E.P. Plant
 

Candidaites for Energy Audit and Evaluation by W. E. Lowthian and William Liegois,"
 

as you requested.
 

Sincerely,
 

STANLEY -CO'NSULFAiTS, INC. 

Richard L. Lord 
13Y 

DATE 

St 1 ED 



STANLEY CONSULfA.ITS' SCREENING 
OF 

O.E.P. PLANT CAN.DIDATES 
FOR 

ENERGY AUDI1T AN;D EVALUATION 

Note: 	 These Leremarks and notes are only for O.E.P. 's internal use to 
screen the plant; and evaluatc Sta nley Consultants' (Inc.) 
suitbility for the Wit wor." The contents shall not be 
t:ransmitte.d in any way, written or verbal, to any third party 
without writt en perm:izss ion from Stanley Consultants. Any use 
contrary to the arVe constitutes grounds for ptaymcnt to 
Stanley Consu]lants, based on i ts, time invested and expe:ses 

-.beyond 	 t.hose rcimnbis c by the Organizat.Lion for Energy Planning. 
W. E. 	 Lowtlh an 9/1,0/85 

I. introduction 

II. 	 General Gbservations 

III. 	 Pl.ant Ranking 

Section l Kaha Company 

Section 2 helwan Portland Cement Company 

Section 3 El-Nasr PllriaaccLutic;a.l Che::ical Company 

Section /4 Abu Zaabal Fertilizer Company 

Section 5 Cairo Company for Oil and Soap 

Section 6 E].-Nasr Copany for Coke and Chemicals 

Section 7 Alexandria Refinary 

Section 8 Misr Chemical Company 

Section 9 Egyptian Co:mpany for Starch and Yeast 

Section 10 Abu Kier Fertilizer Company
 

Section 11 Edfina Food Company
 



[, Introduction
 

Ih, purpose of this scrvening cx, Icie Is to 
allow potntial energy
audit coatractorn an opportunity to ev.uate plant data and inspect
the candi ,, p 
. .ts t.an] . (5unrult:i;-t , Jhc., (SCI) was s lectud 
by 	O.F.P. to pnr ciprtu !N th,. l 	t sc.uiO , proc d:r.. As a
result of that W ortoc.t ,-n, SCI and its subcntyai tor, KiE C.iConsu].tir, Inc..., lt -
M apo!l, M GC[). vi,,i ed u.l.vuoj Il usr .!.plants 
located in t Lc. Cairo ,:J Ald:.:n r a areas. his scroenig rtporLt
 
presc, 
L, ruc nu s of t he plant: vis;its anA our discLssions with
O.E.P. coy,'r!I"; Li . pN od from Sopteuber 1, 1985, to September 10, 
19'5.
 

I.er;v Co,:ur: t. i(.:I sv,', Ciot e orl 

The subjeat of energy 
co. ervt ion can encompass a wide range of
 
subjert,. To betl Or untl,rstand and evaluate 
energy cons;ervation
techniques,, siW categories for enercgy conservation have been established:
 

o 	Combustion
 
0 S t eam
 
0 Other Utilities
 
" Scheduling and tlandlinr
o 	 Proc'ss ]'quj :ient and Process Changes 
o 	 A.Lernate uel; 

All energy conrservation ideas 
can be placed in one of 
these categories,

The importancu of this 1ist is to 	show the wide variety of ideas and
 
concepts that can 
be included in any energy conservation program. A
brief di scnss.on of each of these categories will providc a better idea 
of 	the importance of. c h
 

a 	Co: bust Jon: This category can I nludo such items as equipment

efficiency nd oietation, equipment maintenance and replacenent, 
heat recovery, and heat confJ.c:nent. 
 '
 

o 	Steam: This catcgory covers cquipm,ent: upgrading and repair, 
steam clanges, and steer. balances. 

o 	Other Utilities: 
 Cooling towers, chillers, refrigeration plants, 
and electrical usage would be 	covered by this category.
 

o 	 Scheduling an- Ihndling: This category emphasizes the importance

6f plant capacity and production schedu].ing to the idea of energy

Conservation. 

o 	 Process Equipment and Process Changes: This category deals with
 
equipment maintenance, repair, and replacement; operation and
 
process design; 
process heat recovery projects; and process heat
 
confinement to name a few. 

http:scnss.on


o Alternat.e F,:us: 
 This category includ.s the concepts ofcogenuration, so lar pori .,,011ii uast-e or ,y--productfuels, 

Encrgy COlhsei",'a t 3ideats in, any ofon h(,e Categorie cLCan lsignificant. ,;.vin-, su]t illdupcading on L.h plant. or ip:ocess under eva]u-a t. -oil. !,,I i, i'V' that prco,,r 2vdida. do n~t ilfReuenceor direct 1,, ndit p rcess. All , , i v c:vsl;-o Imtustbe examinYd jH at I on ta pi ui i :.1,-ateilni,,y .f theyapply to au 31v j plant or fclity.,i . A1 ] ix of the.,(: categ ucr,5: uer, J ,i. oUJ" 
 ,, 10
,- Qcr . ho','ev.r , only MajorenulLv',y COl!,aV il ,ij),o 2tlu It i will R. d is,'st d. 

Ge CmCner~al lean ofc3pdustrV i n t 

The elo\,' p1ts vi' ted during this screeni ng procedure represent
a ropd ,pu :ci' of Puineeriig tichno]ogy and varyin; degrees of

Suphsot.c,o. In gonera]., thl design of the 
ulility systewas israther &t ihlra rrd and nIacyli]cated, 
 Most of the systems were
designed with 
 nne rcifl ion and maintenance 
of 

of in mind. in spite
this, s2everal o the p at had quip:mient w,hi.ch 
was continuously 
a problem n n need of repai -,
 

The proces sst ens design showed a much wiOUor range of t:echnologiesusc. An c:cwnple of this is In Lhe food processing plants where theprocesns, t.',ro \ery lahor iltellnsiv and exhibited 
a very low level of
tL:chnl]ogi a1advancecent-. 
 On the other hand, 
the two fettilizer
plants dip];yd the mOLt cu,:aret dasigns in use anywlere in the world.We did not ,t-Ify any procus:;nes which were totally outdated.the plants appeamr to be sefrvi.g a useful 
All of 

p .lr)e in EyptIan industry. 

The quaJificat ions and chill of the plants' maintcnanc,, and operat:ingstaffs varie; widely. P.]an Cs which have taLPen the time to train the
staff and who have spout 
the necessary money t.o 
maintain the plant
have been rc,-a idpd . '1h- lack of a good maintenance and 
operating
staff can qu ickly rev.erse any P.uergy conservatie measures iiiple.ent:ed, 

-,Plant j",A W:u;
 

Basic Criteria
 

The basic criteria for ranking 
the plants was established in 
a meeting
wit.h O.E.P. and are listed belou:
 

o Major energy savings 
o Need for foreign expcrtise 
o Low audit CoSt./enery savinps 
o Yase of installation 
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.
The rel-;c Ls of W e ,scr ri- Itroru . lInd i (- t ,,t two of ,..'c plant.,.
Vi';:ted " i v '' good ,i: aid woul i , ,;iria L ln t J. 'I2t this 
t We. ThuL c s t . P w, f m, i:lo pl:,n, ,qa No W AR ,d theo[her a:t Ah'u- v. ,.l,, f'h,;:no p].lLn:; lot , r WK Iahau'l "~], loo yit nudorn 

and hnve t ,.W : i 'uly r and . .-!r' .I the(I ( 
e A '', on Once 
cwr, ith cUn iit I5 nCi, ,' if , co Ue 

of vings lan V %,i 1 1 1 , (0o1;C.ct "';hould 
. . toi tl c:'n tl 

th uis .). n py.rfo;,,: Y , aInd l ; . tt!.; usud at these,. 1 Pro.,2aw. 
pl..Nit: :';" , . o t. Iacilit.O u.>fl. hc . .
 

Fiv plt nL., one all Vu'ry Eli ar in m'an' wayn, :,t: Co. , aha Co. 
EgyLt: ioa : ,:iv foi SL, rch and Y : Cas rL C,.,.Caat;y foc .Oil and 
Soup, and 1 :1 ( 'l Cohno A :lical- , ZA. have iiiit i'lye,'),for ( 
.o.-en
I L ; y ,on(1 ipt Lon i a' co.a!risor.cn with the ot hrr p i la a d it td. 
Their prcoduct t -KI inos ,are citthr of I he batch type or arc continco Is 
for shart periods, of ILQ , NostL tLhc. e p)ant: h.v e sznl.l fire-tube 
bojile 'r' a 1ndF.ui t l.e i]t1ort 1 C rtit'lm . Their basic sizn,, an,1ndaLa 

proc v s ;l.1 ar'i ,. ',icat. th.L Cthoy should ),:.grouped t:opcth er. 

Baced C L&,ran'ing criitra e.,,b.ih,., teie(fivv plant.s should 
have a 3our pri.,. The :aunt of ,.L(:y t.h at cn heaaved at any 

ar
on. of tlh: i.s 5,l in c.o-,ir ;; to the ohr" four plants. However, 
these plant. . ire , l typic al of a vcry la'rte aionhbur of indurstrial 
plants in .pt.Ey "1ther ,c, evu tblou;h tlu i7'v ,a,:itgrc are low 
for any ant: p]tIllant when WPipQl by many iAtinduSLYs;, thni total
call b1 .:i{ n i :r. The polnt ial, ravinv!:' for all f ive p.Ilit to
getier ra at the ,ra:megn.: ra]. mcnuc;itcu-oe of tLh larq-r pl:nts. The 
energy audits for tlh.sa faciAl ities shCul d be rAat ivuly simpIe. 

The rimr'Aning four plant s a:e ran.-e, as follows: 

.. Helan oraad CWnent Company 
2. Al tc2Lndr i a Re2finery 
3. hisr Chem::ical Comiyany 
, . E.--Nasr Co;alay for Colve and ChemiLcals 

These plants appear to have t:h: most potential for entargy savings. 
Foreign expertise is alsr;o most likhely to bc requi:ed, It :Is felt 
that all of tLhese p...nts have potential, for mr'jor encrgy conservation 
projects. A specia note should "bemad re.arding the El--Mar plant. 
The economics of operating a small fertilizcr plant are us;uially not 
favorable. There does not appear to be any technical reasron for 
closing tie facility; however, tie economics of continuirg to operate 
this facility shvcAl be examined before an energy audit is perfcoraed. 

http:e.,,b.ih
http:co.a!risor.cn
http:0o1;C.ct


Section .
 

Kaha Company 

9/2/85 

Products: Cannrcd fruits and vegetables, fruit juices, and tomato sauce or 

paste. Frozen vegtables (?) 

Notes by: Lowthian 

1.0 SU;;,wtR Y 

lis rel at.ivcly large facility has most of the operations associated 
with for:i processing. Thcrefore, it is a good instructive candidate. 
It exhibits (p rating and energy problema; Which are typical , if some-
Rhat Finally, are of conservationextremco there a number energy 

o:portunities. These range from basic operating improve:ents to 
somewhat sophisLicated chn ges. Based on the appirent receptivity by 
the plant rcFresentatives we al(anticipate that a, say, 5-year 
plan of improvc;,ents tWo en in several steps would significantly de-. 
crease enargy usage as w.,ll as improve overall operations. 

According to the O.E. P. question,,ire the 1984/85 energy usages were: 

* elccrcity 2.3 x 106 Kh"d 
* mazat ,1.I tons (mevric)
 
. solar 475466 liters
 
* 133328 Kg. natural gas (or LPG)
S 1.4 x 1.6 n ' " 

2.0 PLANT DESCRIPTON 

The process portion of the plant consists of a receiving dock which 
unloads trucks to several pa rallel process lines. The lines typi-. 
cally include washing followd by preparation (juicing, slicing, seed 
removal, skin removal, and the like 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 continiuous or 
batch'basis. Fruit jams were also produced by addition of sugar, 
etc. followed by packaging (type not knon). 



The process lines we observed were: 

tomato sauce or paste .- including 2 stage vacuum evaporation 

. mango juice 
* mango canning - a hand pack" operation 
* potatoes 

other vegetables - batch autoclaving 
jams 

tomato sauce (paste?) line with its vacuum evaporation was the
The 

most complex op'ration.
 

Two utilities ere inspected: the boilers and the 

eezer system. These are described in Section 4.0.refrigeration/f 
refrigeration condensers and

Dedicated coolcr to:ers exist for the 
system. Water treatment for the coolingthe vacuum evaporation flash 

ard boilers is limited to water softening. Water is supplied
towers 

to the plant via wells; it is not known if these wells are owned by 

air is used
the plant or are part of a government system. Compressed 


in the plant; however, ,,e did not inspect the compressors.
 

' 
3.0 OVERALL IiPRESSION 

The people (workrs and technical people) are friendly and open. The 

plant representatives repdily shared information, spoke of problems 

they had, and earnestly sought to help as well as requesti;;g aid. 
to be a good location forBecause of this, the plant would seem 


OEP. to work with.
 

that a number of chronic qenetal problems are cost-
It seems appirent 

apparent is the need for iming considerable time and money. liost 

proved water treatment for cooling water and, especially, the boiler 

water. A second general problem is the apparent process lossesfeed 
It would not be surprising if 2

(e.g., juice splashing to the floor.) 
production were lost because of various ill-fittingto 5% of the 

opinion that chronic problems such as
operations. It is the author's 

resolved before or in conjunction with improvementsthese should be 
words, the whole operatingspecifically relating to energy. In other 

condition of the plant should be improved as a part of the energy 

program in addition to specific energy projects. This improvement in 

achieved partly by upgrading variousthe operating condition can be 
directed toequipment and systems, hut attention also should be 

training, deveioping quality goals, and providing the resources for 

resolving prcblems. 

section, the author feels that improving house-Finally, within this 
keeping and the general maintenance level e the buildings (e.g., 

floors) ard grounds will encourage personnel to do the same while 
generaldemonstrating the company's determination to improve the 

operating condition of the plant. 
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4.0 SYSTEMS CONDITIO NS AD OPERATION 

4.3 Boilcrs and Sieam System 

Four fire tbe boilers exist, a fifth is being built. Two six ton 
(metric) par hour (12,192 1b/hr) boilers are eperating. A 6-tcii and 
a 12-tua unit are being retubed. The unit un:er construction is 
rated at 11 tons/hour. [here is no heat recc',ery (economizer or air 
preheeter.)
 

Although a softening system hc.s been installed, it is not operating.
 
No other water treaient exists. Consequently, severe scaling and 
solids build-up in occurring. There is some indiction that tubes are
 
replae l.argely because of the uncontrol led scalinug although some
 
w'aterside tube corrosion (e. pitting) apparEntly is occurring even 
with the scaling. There is no deaeration and no boiler water heat
ing. INo condensi e is returned to the boilers. Unfortunately, in
formation on blodow methods was not obtained. 

An attempt was made to measure the flue gas temperature and oxygen 
content. Since the location was not good, the reli ability of the
 
data is similarly hot good. However, the temperature was about 205
 
degrees Centigrade (400 degrees Fahrenh it) and the oxygen content
 

6.8% (indicating about 45% excess ave age and about 86.1% efficiency.) 
(A 'perfcct'" reading would be about 2Q% oxygen indi cating about 71% 
excess Lround 88.3 - 88.4% eificientcy.) Given the current operation 
this is n bad; no attempt should be made by the plant to improve
 
this usIing the current controls. However, an energy audit should 
collect rigorous data on these units in order to provide a reliable 
evaluatiun. The tops of the flue stacks for the two operating boilers 
were co'roded away., 

The boilers were fabricated by an Egyptian firm, El Hasar Co.; the 
burner and combustion controls were Hamworth A. W. Poole, England. 
Fuel/air ratio is fixed by a mechanical linkage; rate is controlled 
by header pressure. A pressure range of 8 to 12 bar (120 to 180 psig) 
is maintained; the boilers were at 10 - 10 bar when observed. The 
boiler appears to be forced dr'i u., :,ositive pressure. 

Steam is used to preheat the fuel , mazot (No. 6 fuel oil) to about 65 
degrees; Centigrade (149 degrees Fahrenheit) in tihe boiler day tanks. 
Neither the steam line nor the tanks or fuel lines are insulated. It 
was not determined if the fuel oil storage tanks are heated. 

The steam system in the plant is reasonably well laid out. lost of
 
the insulation is in good repair. However, some lines, especially
 
smaller ones, are completely uninsulated. Some leaks aud cracked
 
valves exist.
 

Steam is used in the plant for:
 

* Cooking and can heating -. open atmospheric
 
* Kettle heating - trapped and open condensate valve 
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For steam turbine pump drive on vacuum evaporation - exhaust 
used to supply evaporntion heat. 

* Autoclaving p;'essuie not known 
* Sparging operations? 
* Other? 

It is evident that mcst of the steam pressure requirements are well 
be!ow the boiler outpu L pr ssure, 

4.2 Refrigeration System 

This system provids refrigeration and freezing of vegetables. The 
purpose appa rently is for process storage, not production of a frozen 
food product--al though this must be confirmed. Approximately 1,500 
tons of refrigeratioi is installed, produced by 8 reciprocating 2
stage compressors (data sheet says single-stage.) Two compressors 
are for refrigeration, six are for frevzinrj. "lhe six freezer com
pressors are ranifolded into a systei wihich includes a condenser and 
an expander so that a 3-stage system exists. The refrigerant is 
Freon 22. Coolin wrater is supplied at about 30 degrees Centiqrade 
(8b degrces Fahreinhu:it) and experiences a 4 degree Centigrade rise. 
Freon is suppli rd to the freezer room at -30 to -40 degrees 
Centigrade (1-22 to 40 degrees Fahrenheit). The desired temperature 
is not lnown. The system operates about 20 hours/day. It is shut 
dot 1 hour pcr shift for maintenance. The system is losinq refrig
erant; leak identification has not been successful. The system was 
built by Technofrig Europa, Bologna, Italy. According to the O.E.P. 
questionnaire the inistallcd motor sizes are: 4 @70 hp, 2 @ 110 hp, 
and 2 P 05 hp. 

4.3 Evaporation Systems
 

There are tW process evaporation systems. One was working; it was 
inspectecd,. the other was not. The system was built in 1982 by 
Vettori and ?M.anshi, Parma, Italy. It was processing tomatoes. It is 
a double effect two-staqe unit, each unit consisting of a wetted wall 
column for evaporation, a centrifugal separator, 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 VI . Vapor from 
stage R heats stage 12. Vapor from stage #2 is quenched in a baro
metric condenser supplied with cooling tower water. Stage R1 pres
sure is at 0.8 bar (12 psig) and stage E2 is at -0.8 bar (-12 psig or 
2.7 psia).
 

None of the surfaces is insulated. 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 frequently overflowing in large amounts to the plant drain. 
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4.4 	 Various Cooking and Can Heating Systems 
"ere a ri' inber of cooking (or chi r;) jla, systemsL?r;e 	 and can hei ting 

which rel i 'd on hatlhing the food or can 'ith live steam inside a 
Covered COnl. 1ycr. La r 'ir d 'crw.l1 s1e .w i n7,as spayed o,ut the endls 
of this eHriirmcnt. Iot caw; then ,r ir,ncrsidin cooli kl9water. 

So:,1V Lettle:; rad to e o ec! no on atmospheric st m however, 
no steL-. i:s of subst.:rti al size w,'ere exiting from the bottom
(cornder~a tic) \,nl \Fs. 

4.5 ean (o ,iny 

:o' cconplished 	 and 
in large (about 2 foot diameter) al wiumfils s which are set on 
metal rcks above LPG burners, The whole operation is conducted in 
ar open r'oiii. 

Bea, Cn O Is 	 by heating a uixtur of beans v:ter 

4.6 Ba tch ,ILoCla,vi n1 

NeWly close,! cans are hatch autocIaved at -- ? oar (--? psig) for 
about 20 mi1utOs lhe autoclave is than flocded with cool water; 
coolino lasts about 20 minutes also. The water is dumped to the 
floor and a pit bel w the tanks. 

4.7 Electricial 

Electricity is mostl y purchased. Only whe,.n the supplied voltage 
drops substaiiti ally, as it often does for several hours at a time, 
are the plant diesel dri vcn gene rotors turned on. Plant gene rating 
capacity is one 1000 K\VA and tv:u 750 KVA units, one of which is 
dedicated to tIhe Ltion sysfrigen'system. D-isconnect from tile utility 
system is rco rlual, I niormation on connected load, peak demand, normal 
dem;,and, sea .oua demand variation, power factor, etc. was not 
available. It addition, the rate struicture is not knoin. Based on a 
reported anturAC consu;ption of 2.35 x 06 wh (OIP 1982/83) and an 
assumed 43,'30 hours/yr (50Z on--strearn) the average electrical load is 
0.54 IM. 

4.8 iiater and Water Treatmnent 

'>.."1he water system was inspected. It appareontly consists of well
supplied ikter (treatiaent unknon) and cooliig tow.,,ers dedicated to 
the evaporator and the refrigeration. The refrigeration cooling 
tower watnr receives softening. Presumailey the other to.;er does 
too. No oti,-r chemicals are added according to the plant represen
tative. A large water softening system was installed in 1984 or 1985 
for the boilers, but it is not working. The problem may be the lack 
of a booster pump. 

According to the plant representativc scale build-up inside of pipes 
and on condenser exchange surfaces is a signi ficaut problem. Build
up on boiler tubes is worse. The ,uthor inslpected removed tubes and 
agrees the problem is severe. 
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5.0 ENERGY CONSERVATION OPPORTUNITIES _EO's)_ 

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

those associated with astablishug good plant operation and 
condition 

. those associated with modest design improvements 
* those associated with more sophisticated system additions 

It seems p)robable that the first category would be implemented within 
the next 2 years, the second in 2 to 5 years, and the third in 5+ 
years.
 

5.1 Upgrad Plant Operation and Condition 

In the first category, it is absolutely necessary to upgrade water 
treatment, particularly boiler water treatment to prevent extensive 
scaling. The present situation is causing operating problems, re.
quires excessive maintenance and replaccment, and w3stes energy. In 
fact, proper water teatment may be the single most important FCO 
available in the plant, and it is certainly the most achievable large 
one. 

Secondly, the entire steam system should by reviewed for design and 
condition. Excessive steam pressure wastcs money. 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 loer pressure may be the desirable solution. Insulation 
should be repaired, duplicate lines removed, and leaks repaired. 

Another possible candidate in this is the refrigeration system. Not 
enough is known about the system to make an evaluation. However, 
refrigeration systems typically do not operate optimally unless the 
installed system is carefully tested and "tuned." This includes 
assuring that the system does not over refrigerate and that controls 
are properly set up. It also includes assuring that heat rejection 
(to the condensers and cooling tower) is efficient. Finally, a 
review would evaldcite the heat gain of the refrigerated/freezer areas 
and how they are used; tnese factors can increase the refrigeration 
needs substanLially. 

A fourth area in this category concerns process losses. Processed 
food which has been heated and lost represents a lost energy invest
ment.
 

Finally, an energy audit will identify those plant conditions (e.g. 
faulty insulation) which can be quickly corricted, 
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5.2 Modest Design Improvements 

The energy audit program should include an avaluation and "brain
stormirg" segment so as to idenify and take advantagc of ECO's via 
design wodi fications, 

Example: uf such modification. might in-nude improvrd containment of 
atmospheric steam for hlanchig., cooking, etc. Or, sne plants have 

£~r~o c~~Loin of saveturned W t (we Ei uOtnsurte C~has process) to 
energy. Other plnits have iade use of hot condenste, Lot water from 
can coolin. ,C; "top oVi" water used in can filling. Another im
provemeni miglt involve the insul ation of pirtions of the evapotator 
equipment. 

Several d".esi- des.ign i Sprovumen ts" might be implemented on the 
boilers. 1bse inclue de t'ation, boiler feud watotr heatinn, air 
preheatinq and. improved combustion controls. Given inproved boiler 
feed Water treati Mt, selected co densale could be roturned. 

Bean cooling itn the aluminum flasks u;ight he made much more efficient 

by enclosing the flasks or altering the flask design. 

5,3 Sophisticotc d System Additions 

dust Where the diviidi.q line is between "modest esign improvements" 
and "sophisticated system additions" is, is difficult to say. But, 
there are a number of possible major changes which may be attractive 
ECO's.
 

One such is co-.generation. Normally, in this plant it would probably 
not offer much ado.ntage, becan s electri.cal loads are low. However, 
the fact that 2,500 KVA of diesel generator back-up is necessary to 
provide adequate voltage when the central utility falls short, causes 
one to consider co-qoneration more closely. 

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

Depending on plant nee:ds and systum design, it may be possible to 
recover heat from the refrigeration system. 

Solar energy could he used to provide lov.2r terperature steam or 
pressurized hot vater. Given the solar avail ability, the ability to 
use a limited collector area at 100% of its capacily, and the ad
vances in, say, parabolic trough collectors, this Nay 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 efficiency 
oF retorts. 

If product quality does not suffey , a process called "dithydro

freezirg" cc n reduce refrigceration costs. Essentially, t'he process 

dehydrates the food pKrtially before frezing, reducing the refrig
eration load L:, a;ki vin a n~t r,,orgy cost savings. 

6.0 ECO CA? P1 ,'\ [VL qI f 

According to 15/2b ta, the cmbi;aud unial use of mazot (4011 
metric to:,/ywar) ani solar (16 w rtric tons/yr') is about 167 x ]09 KJ 

(15B x 109 BTU). A rough guess is that 30% of this can bo saved by 

relatively smiple wea .ures. While this is only a tenth of probable 

savings at larger plants, the iip rovewents can be copieJ fairly 
closely in myny, if no most, othrr food facilities. It also appears 

that Kaha can it odce all of its c.mi. eectricity if it desires, and 
have a surplus for L>XorKiVg to tie tioal grid. The average plant 
need is about 0.0 1'' ;,ile present steam rotes could dcvelop about 
1.3 MW usin; new bilcrs. 

The Kafa plant appears to be a particularly good ECO candidate be
cause it conVainn, severAl com,:'on unit operations and processes, be
cause there are no doubt runm ot'er similar food processing opera
tionis in Fq'it, and Va uause the rca r term and long term poLentia l for 
improvemets is quite goei. O.K.P. shou .. expect considerable suc
cess with this plant givcn its potential and the apparent receptivity 
by Kafa to improve its cpration. It could I,:cot: an impressive 
demonstration facility. 
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Section 2
 

Helwan Cement Co. 

9/3/85 

Products: Various portland cements based on gray and white ccments.
 

Notes by: Lowthian
 

1.0 SU:!KA RY 

This large cement facility (over 3 million tons/year capacity) has 
operating units ranging from 56 years old to 2 weeks old. The bulk 
of the capacity is contained in the nen dry processing facilitj (over 
2.4 million tors/year). The reimaindcr is in the older wet processing 
facilities. If the wet processing is to be retained, energy usage 
can be improved via design changes. The dry pro:ess evidently re
quires more thermal energy than international standards indicate. In 
the very quick tuur it Was ntol: obvious why this is so. 

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

It appeared that none 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
mi ned. 

Plant representatives appeared knowledgeable and helpful. We have no
 
indication beyond that about plant receptivity to O.E.P input.
 

2.0 PLANT DESCRIPTION 

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)
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The wet process, gray cement consists of material preparation 
(blending, slurrying, grinding, etc.) calcining in kilns having 
plalietiry coolers (except iTrf) and grinding the resulting clinker. 
Natural gas is the fuel. Production is about 650,000 tons/year of 
ci1 inlw~r. 

Thc' 1hi t ce:;tut process is essentially the s:rc as the \.:at gray 
proces:; , excep!t for tvo proress details. (Please see Seztion 4.2.) 
The Uiuel is .,2zot (NIo. 6 fucl oi I Two !3,ton/yoar boilers are used 
to h,,at the fuel oil. Production is abo,t luuuO0 tons/year. 

The dry proce 1ss, gray ceet alrea is [eIN: line i)]is about 3 years 
old lid line , 2 is just starting up. The plant appears to incor
porltLe the most fluderi suspCisio;, preheating a d flash cal ci ning plus 
a largerecuperative cooler in addition to the 1"iln. ,he fuel is 
maot. Three 4 tuaihou r ho_,ilrs provide steam to heat the oil for 
firiMg. DcsiLc:i capacity el each of the cement lines is 1.5 million 
tons/year. To date line 61 has achieved a rate of about 1.2 million 
tons/year. Line 12 is just starting LI. This plant is modern and 
larqc. A very Iarce wel 1 designed control room provi des detailed 
ope i-ating i nfuL' tionmJJ con ti nuously. 

One major utility exists, the powe.r house. This consists of two old 
field erected boilers, a package boiler, tv:o old steam turbine
generc-tor ses, anll three deisrl driven generators. A company re
presert:,tive sta:te1 that the steam generating capacity is 4.2 i-iI. 
Namte in foi.1 ion iridicats that the diesel generators are 400, 
800, and 500 L,1 and the steam generators arc 3150 KVA and 1538/1925 
KVA. The diesels evidenIly are for standby, while the steam units 
op0r,te collLinuously . lie electrical use is not knov.n. 

3.0 OVfE .1. II;P;1S ON 

This plant is being run relatively hard, achieving credible capacity. 
The level of maintenance is relatively good as is tile apparenL tech
nical capability. The quality of the installations is good, and 
there appears (based on the quality) to be a willingness to spend 
cal)i:a wh;Ien -i is justified. Only one chronic problem came to
 
light, the necessity 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.
 

4.0 SYSTEMS COND1TIO'- AND OPERATION
 

4.1 Wet Process, Gray Cement
 

Six Wilns 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 reportedly operates only 250 
days per year. It is not knovni why this is so. Although not con
firmed, it appears that none of the units have .:orking electrostatic
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preci pita tors. In al. 1cast one case the precipitator was by-passed. 
1nstrumo'itation is ot it good shape. Combustion analysis either 
does not exist or doe:; not vori:. It appoars that two primary operat
ing criteria exist: cl inker quality and exhaust gas temparaturc. It 
appears tht a L is fired more or less at a set rate (or is fed 
raw! -,rials more or less at a set rate) so that operating con
ditions have becoia P tra diLi on rather than using wy.:easured and con
trol led paramv.te rs. is is pot an unusual ceniition in a plant of 
this sort. This cou.ition is encouraged by a tendency not to invest 

repair ut thecapital or anrnyLhi WL the essential b'ecau!;e of age and 
compriative efficiency of the plant. Efficiency and condition, there
fore, t.ed to slmily hcome .orse. The author suspects Lhis is the 
situation here, 

Each kiln appears to be 12 to 15 feet in di ampter end 300 to 450 feet 
long (the size and "lngth vary.) All hut one have plar,etary coolers. 
The firing hoods Pic about 3 fORt deep and the burners extcnd in 
about 20 Tct. All equipment is by F. I... Smith, Copenhagen. Drives 
are D.C. Ono ploartaries hve chains; others have lifters. 

Generillv speaI Lin, how\Cer, the c:qui p:ent is in good shape and is 
well Yvrn even i.houg.h firing is somewhat crudely controlled. hse 
kilns are fired with ratural qas . (Ti, other tMu processes use 
mazot. ) Uith the exception of the use of stac rd planetary coolers, 
nothinq has appa:.ly been done to rMduce fuel use. Fuel usage and 
rate figures provid d by co:pany represcntatives are: 

200 Kg fuel/metric ton (about 7.20 million BTU/short ton 

.. 1 natural ton 7.07 BTU/short200 gas/m:tric (about million 
ton U.S.).,
 
348,000 m" natural gas/day (about 94 million BTU/hour per
 
kiln)
 

These usage rates (7.20 and 7.07 million BTU/shnrt ton) are fairly 
good for a .dt process. Average U.S. usage 1969-).979 was about 8.25. 
However, nuinerous improvements can reduce the usage. 

Exhaust gas teripera tures vre not checked, but a fan casing tem
perature on the !6 kiln exhaust fan was about 180 degrees Centigrade, 
indicating perhaps 200 degrees Centigrade exhaust gas (392 degrees 
Fahrenheit). 

4.2 Wet 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 year producing about 
100,000 tons of clinker. 

The comments in Section 4.1 generally apply here, also. 

http:appa:.ly
http:paramv.te
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Fuel usage is 230 Kg. mazot/metric ton (about 8.3 mil in BTU/short 
ton, US) whi:h is r'olatively poor performance. Fuel use is (230 
Kg/metric ten) (100,000 metric to/y) m 23.0 million Kg or about 
0.91 x 1012 BIU/yr.
 

Combustion analyzers are instal led but not .,vorking 

The exhast gas teperatures indicatcd on the control panels were: 

i1 375 degrees Centigrade at time of observation; 300--450 
degrees Centigrade variation on chart. 

V2 335 degrees Ce:ntigrade 

A -heck of 2 through a fOn casing hole indicated a temperature of 
abe t 215 degees Ce mtiQ ,ode. The explanation for the full dif
ference is not knov,. 

Water is spra y,'d CI to the white cli n!ter prior to etntering the plonet
ary cooler. The purpose is not kno'.n a]lthough a compohy representa
tive ir.dicat:d it relates to the projuction of \'bite cement using 
iimazot. Likew,'ise the purpose of a cyclone system on the clinker dis
charge end is not kno n 

4.3 Dry Process, Gray Cement 

As stated ear'lier, this is essentially a brand new plant. It is 
large and w.ell built. The equilmxent (and construction?) is by F. L. 
Smidth, Copenhagen. The thermal portion of the plant consists of 
four stages of flash preheatihq and one of pre-calcining, the rotary 
kiln, aid a rotary c al er-combrist ion air heater. E>xhaust gas is also 
passed throug h the Pat mill to dry the feed. It would take several 
days to properly assess the ECO. Some infort,,~tion and data was re
corded but since it has no bearing9 on this reporl it is not included. 

Fuel usnqu for lina 11 is relpor':?d to be about 140 Kg ma;ot/metric 
ton (abeUt 5.26 million BU/short ton, US) which is only fair per-, 
formance for a plant of this design and age. Fuel use for line 01 is 
about (140 Kg/mt) (i,200,000 mt/yr) - 168 million Kg or about 6.65 x 

i012 BTU/yr. 

The electrical load for line R1 is estimated at 15 -- 18 I-. 

4.4 Po.er Station 

Power generation is provided by: 

1 -1 diesel 400 KW 
1 - diesel 800 KW 
1 - diesel 500 KW 
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None of the above were running at the time; they are probably 
standby. No exiOuwst heat recovery exists. 

I - stoi'm turbilne 3.). 1-"""
 
I steam t ibin'c 1.5 LF;i!
 

[Eyorn? Eovery? FA V-,steias? Sv,,dcri. P = 19 bar 
The turbi nc', elratorop 525 volt: , 50 cycle. Condensing is by 

once-throu[r!h river\'iJtcr.. Steen is provided by tw!o field erected 
waitrr bs-l era and aor hal age water tube boiler. The field erected 
ui~its are Joula -Choapa on (Enri and) auWd have 4 burners car h and an i.d. 
fan. lhey hv1\,e Io i"rp eai er. ach of the threc b0il0ers ra ises 
16 t/ir ste-:!:, at 3.9 bew ari 400 deqreeas CeoLigra W; all Steam is for 
elcctric (,,nr.rtion. Larmelly, a tota;l of 4.2 lU?! is produced, No 
stack tempo vat.,t ye or ex.:,,,.en dota we rc avail, ble; it is doubtful these 
have been loohed at. 

Unfortuanilelv th, no Les on elcectriccl con1s, tioi ave confusin.q Total 
cousu: ;ptir, (rvaLu) was reported at 4.0 NA coiener ;-:ed inside ard 10.0 
1,I.purch;ased. Ilo\, ver., line 'l of the new dry process is reported to 
use 10 ,,. 

4.5 Other Coilers 

Five other b ilers exist for heating iazot. Three 4 t/hr. urits sup.
ply 8 har !saturated steam for the dry proces; lins fi and f2; two 
t/hr units suppIly the two \.,hbite cement kiIns. 

5.0 rtT'0RY C0Ns, kVATIM ' S)OPPORTUN TIFs (E*C_ 

5.1 Wet Process, Gray Ccent 

The author is not an expert in cemen-L ma Ling, but does have similar 
exper ,:nce in rotary kili drying and calcining of ra.., and processed 
cl ays . The fl 6on.io rnLs ha sed on ex pe ric11(-I are that ce. 

First, -;hi 1 e the cuthor does not kno . the speci fic confi'uration of 
the "cool eid " interLals of the I:iln, hle can state withaout reserva
tion that they can be improved so that the exh-Aust gas temperature is 
decreased signi ficantly -- say to 100 degreos Centigrade or below --
saving on the order of 0.5 illion BTU/tor. 

Second, the excess air may be high since the 02 is unlknon. 

Third, obviously reduced water in the feed will save considerable 
energy. The author knows of no reason why The feed slurry cannot be 
filtered to form a dryer c-ke for feeding. For that matter it may be 
economical to introduce additives to perint 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 

http:ex.:,,,.en
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provided by 0. P. persoinelti an improvement to 72%, sol i.,d oul d 
reduce the amoult of water ealport' per ton by about 4/18 lb. This 
is th ar tica I y w,rth ah ut 0. 5 m I 'ion ITI, hut actualI,, I . to 2 
timn, t due actuaI theriial ef fi ci encies So, the removal of,ihat to 
t his r could .,av 3/1 to 1 million 3TU/,tcm, 

1 of enegy be alternate 
cooler 0(-.. ; 10. 
Four:; -, sm,-lln wount can saved 'y planetary 

Fifth, a portion of the cool end of the kiln ca n be inrsulated or 
alt,_re.d iuterially to rod.icc sensible heat losses, 

Sixlh, the middle portion of tice kiln can be altered internally and 
painted vith alur iint;:i pairit to reduce sens ible heatl1 osses. 

Soventh, a portion of the h1otI and ol the kiln ca!n be used to preheat 
comhustion air for the kiln, the reby recover in, heat. 

Eight, a co sidrh1)(,l arwunt of dust i', lost from tho stacks. 
Lspecially in th! w,,et process, this represents a considerable 
investment of energy. it seems likely thlt it would be economically 
%or,th. 11 e Calt i,1re t1e dust.,h to 

In any cvent, this list provi des some indica;i on of the thermal ECO 
possibilities oF the existiw1 process. An c,rgy audit would be 

cressa~ry to ,quarntify eM:isting conditions, buL the key is to provide 

the process dr i qn evl u.-tion which can lead to actually implementing 
the su)ested design cha nries. Design development may also be required 
to achieve a .;,r-able desi 

The electric ("rives on the qrinding operations and exhaust fans, as 
well as the sm1-,llCr electric aicitors %.ere not inspected. No commets 
can be made )(.{qarding possible ECO's. 

5.2 Wet Proce..s, White Cement 

The comments in Section S.1 apply here. 

In addition, it is suggested that the water spray and firing end cyclone 
be evaluated as to their impact on energy and the necessity fop the 
process. 

5.3 Dry Process, Gray Cwent 

It seems inconceivable that this rew facility could offer ECO's. How
ever, the fuel usage is given as 140 Kc!/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, there may well be opportuni
ties. It is suggested, how,:ever, that the appor,ch to be taken should 
not be simply a classic energy audit. Instead, an expert process 
review--of the design and actual operation--may discover areas of 
inefficiency. 
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5.4 Poicerhouse 

The tO.n older boilers could use a good mechanical upgrade and 
rev isioni to incoporate heat .ecovery exchian2rs. Modern burner 
contro!s wuld!increese efficiency. "he turbine sys tem may present 
sorpe ,pportunitiis for incree.,sed effi cicncy, also. 

60 ECO TI,,T,[ IC'i:. , UV/;GI'., 

There r clely a number oi thermal .CO's in the uet process areas 
of the plan i A r<l.sr look atith:n dry process may reveal some 
ther,l L,, since the !ie<.t r.te is not good. Thernal savings on 
the uidei'r of 3(K of presrr'nt usage should be available in each of the 
three i o planrt. a;reas. 

On the electrical Ni' la prirncipal possible improvement appeors to 
, . obe to , . ity in order to avoid the fiequcntgpnerL,&'t Plc, curtail

mernts. Th: only pn r:prnt p:,sible co-.i." ction opportunity would be 
in thL dry pr'resn,ir fa1cility maLi ng use of the 1t stage picheater 
exheisi (about NO-.350 degrees Conligiody, 572 --662 Agrees Fahrienheit) 
Ho.:ev;er, the la c: dust load probibly souid make this impractical, 

In the author's opiniion, the princi pal fartor for 0.[[.P. to det.rninec 
is the p1; nt's copital p1 ais over the next few ycArs and to detrminc 
it Wti tud2 ahaut \'arii possible c onqcs before an extensive audit 
program is Whilc this sort of cc. vnL may e wade about anyplanned. i 
facility, i; is cspecially applichle in this plant. For example, if 
the plant is detcrainad to shi; down the et gray process because of 
its age or olher factois, ii w:ould obviously be a waste to do an 
audit in this area unless it. ere valuable as a training exercise. 
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Section 3
 

El !iasr Company for Chciricals and Pharmaceuticals 

Co. Representatives: Eng. Mohamed Tewfithe Gad 

Products: 	 CWWical phainac(eutica 'Is, antibiotics, veterinary medicines, lab 
chemicals 

W~otes by: Lowthian 

.. 0 SUMA, Y 

For various reasons only three of the 3.0 or 11 "factories" or produc
tion laciliies ,"re toured and one of these was a non-process tablet 
and capsule production area. Huvl.wer, based on general viewing, the 
two proce;s w.a2 typicel of the planit. The" k.oiler house, oneareas re 
of five elcc Lric sub;tations, the refrigerated ri n hnuse, and the 

1 toured.refrigu ration cooling to;er i re also 

lechnical ly, a great deal cain bwKdone in this facility to reduce energy
consumpjtion. ilowevcr, the aut"or fu*els the plant ..ill be sio\u to 
accept change, and w.,vill probably refuse to alter anything in the process 
area even though thn enorgy changes %.'ould not be process related. 

The principal energy use is in steam raising, distribution, and use. 
The next major one is tW preuction, dis :rihution, a l use of chilled 
brine. OfN hand, electrical appears to offer litle energy conserva
ti n opportunity although power factir correction (PF is not knovn)
and lood sheddirg are probably desirable. 

2.0 PLANTV DSCR iP iON 

The plant is a modest sized one with ten or eleven process facilities 
mostly housed in two-story concrete buildinqs arranged along streets 
like a campus. Most of the processes are small batch eperations 
although one or two (e.g., alcohol distillation) are continuous. 
Chemicals appear to be handled largely or entirely in drums, etc., 
not in bulk. Steam is rdistribcted over the rather spread out campus, 
as is chilled brine, water, electricity and (probably) coipressed air 
from a central facility. The plant operates 24 hours/day, all year.
The oldest portion of the plant v,,as built around 1962. 
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3.0 OVRALL iPRESSION 

The author has the impression of a.pllant whicl,was built reasonably 
w.ell, ut ril over the years rithoutt i,uch uw .derstandini or care. 
Judyi9jiy the q:noral condiii of the i Lant and the am.unt of used 
equ i,,.nt disc, rde ( i 11 j th1. sihC -s of thK c rain 1(np1 a street 
1eadilnil to ;he coolirnq t,'2r thr: level of r.-int-rmnce effort is low, 
restricIed no d,0h.. t Simply ,eeping pai tcular productIon operations 
runiinn 

Ihi r ur SlSi !C :ri-n if truily correct and indicative of practice, 
does rot 1end1: ,eto the i;.p eenLaion oF cit!hIof tI C progirai 
whi,CiiI 1 l to k- rece..rw,2,i'led for ennerqv conser\.ation in the plant. 
Vlhitc \ ichnical othreunitie < exist, it is douiitiul Iow,, much the 
plalt k'i 1 :c: ept, 

4.0 SYST E.S (ri,! i10' S ICNP OPFP'A.11OiN 

4.1 Processr [,I eas 

Twoand princ."S:rc'as one Iur rodu (of ten) %:Le vi sited,
inq. aspirin. Wised on one for producing ampicylin,

these, this is a plant consist

in iof co,: .e-.of small b,:.c h ch.;ical produckJo( operatiois. 

A great dul of the thearma l emlujy us, ( robeiy muSt Of the pur ose 
fully tsud ener'qy) i! in th;:.i-cI'ets and .ills of nll o'ulIS Sinal l 
reactors (50 - ,150 cillonrs .- 18,9/,6 liters -.-est ima ted size.) It 
is rot unuisual to SU, 'ly four differe,ni. heat transfer medi a to such a 
reactor. For exIrl;le in Lh p,oiction of chloi,,wphenicol, a reactor
\w;ith a split jacket is used. irst, steam is ru. through the jacket 

in or.r to ..cliaiveethe eqoi ,co reactior; twperatulr2. Thcn, in the 
same jaclket, aimbient )caterl,flo1-ewd by ciled rater is used to cool 
the reactor. Cold brihne is then pumped th,-ough th,! otih-r jacket half 
to compli e the cool ing. ThCI' V,s Ve ry little i ,sul ati on on any of 
the qui or ppig in this production area. Not only does this 
w.'aste eilr rC.y, but consi derable piping corrosion is occurring due t.o 
condensati on. 

Another typical unit operatGion is drying of pharmaceutical pow.ers. 
At least a half dozen sall tra'y dryers and one batch fluid bed dryer 
were noted. All use once.-throt!gh or recirculatr-d air ieated by steam 
coils. Drying in the tray Oryers is a several-hlur process. The one 
example ve saw involved covering the powder with paper to prevent 
product loss. ( orever, it was evident that p'oduct was entrained 
and lost out the exhaust.) The ;hole 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 alcohol and purpose of distilla
tion is not known. The operation appeared to consist of several small 
distillation columns and ,.ould include steam 0eated reboilers and 
water cooled condensers, 

oi 
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4.2 Boiler and Steam Distribution 

Three 10 ten/Km.r ueter tube field constructed (British?) boil ers 
supply ,.team to the plant through a l ong distribution system. Only 
two ho ilar are ue rated at ann time, Based on reported fuel use for 
HMO2/3 (729G Mri*'-rc tons of m ;,o;Q. W,,, a 0,9 on-steam factor, the 
steam rate is abouL 30,000 pounds /hour @10 bar (about 150 psig) 
satu"atd, 

The boiler has an induced draft fan, Feed water which has been 
clarified, filtered (?) and chlorinated at the central water treatment 
plant (check that this is true) is softened via three manually operated 
zeolite beds, preheated in a fle gas economizer, and deaerated prior 
to entering the oiler. The boilers evidcntly operate well. Blow 
down is continuous through a "craclked' valve. 

Instrumentation vas minimal. Firi ng is controlled by steam header 
pressure adid fuel/air ratio. Flue gas temperature and oxygen are not 
measured and could not be measured during the visit. Reportedly, 
steam loads vary sharply. 

Steam is distriku.iNted to the plant through a long spread-out overhead 
pipe system. Tlree pipes leave the b)ilerhouse on the same rack, 
probably the result of successive l1nt expansions. The outside 
insulation is in fair to poor shape, missing in some. places. Insula
tion inside the buildings is often missing; the same iW true for steam 
heated cquipment. A crude guess is that half the steam produced is 
condensed due to the length and poor maintenance of the .team distri
bution system. 

Condensate is not returned because of the fear of contamninati' n. Given 
the maintenance levels, the fear is probably justified. in any event, 
the runs are so long, it %Uuld be of li ttle thenval value. 

The reported steam and fuel rates are 33' metric tons/dny steam per 
20 metric tons of mazot. Using 18,000 BTU/pound imazot, this yields 
1077.8 BTU/pound of steam, which is impossibly low. Therefore, the 
data is not good. 

4.3 Pefrigeration and brine distribution system 

Apparently there are several small local freon systems. 
However, the main source oif cold is a Russin built ammonia refrigera
tion system which chills brine which is circulated through an overhead 
pipe network to the various buildings in the plant. 

The refrigeration system consists of six, ?-stage, ammenia compressors, 
a common condensor, and common expander. The condenser is cooled 
with recirculated cooling tower water. No additional data was taken. 
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The brine distri bution system is, like the steam system, long, 
scattercd, and in nrd of insulation. Very likely even the intact 
insulation is not in qlood shape. 

4.4 Ectrictl S':;teis 

One of five nio:eci sub-: tation/switch gear stations %:as visited.
 
All eqoi p.unt is 1PuJssian, Two utility fecd-rs su[;ply each substation,
 
a pri iry ;nd Nacmup.plate on transforner
a Wame information the 

seemed Lo ind cate:
 

In Out 

I. 11,000 volt. 55 amps 
1I. 10,500 volts 55 amps 400 volts 1445 amps 

Sil. 10,000 volLs 55 amps 

A plant repre._,tati indicoted that the nominal voltaoe in and out 
was 13,000 and 380. 

Accordiiin to the OEP 19S2/83 sheet annual usaye was 2 x 106 kwh. 
Assumi ng an on-steam factor of 0.9 (784 hours/yr.) the average lead 
is 0.25 VA. 

5.0 ENERGY COsIMRVAf[IO0, OPPORTUIIHS (EO sc 

5.1 Precess Areas 

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

* Insulation of piping and equip:,nt 
* Revision of a unit oporation (e.g., drying) 
. Revision cf operating procedures and practices. 

Insulation of piping and equipment is strai ghtfor',:,ard and obvious.
 
All ex'sting insulation shot]ld be examined for mechanical and water
 
damage. Damaged and missing insulation should be replaced as reCuired.
 
Careful atteni.ion should be given the materials and design of the
 
insulation system so as to insure long life. The selection should be
 
based on long life and life cost rather than first cost.
 

The recomnmendation to consider revision of unit operations (in the
 
classic chemical engineering sense) is based on the inspection of
 
some tray dryers and the rapid observation of a distillation system.
 
Based on these tv.,o, it appear., likely that the unit operations usu
 
far more energy tha.n is necessary. A typical revision micght involve
 
replacement of the tray dryers with other equipment, 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 are run properly; it is
 
very easy without proper instruinenta tion to produce too good a product
 
and thereby use more steam than necessary.
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Revising of operatiol procedures anrid practices would involve 
considcerabiuc ha nge.s in attitude and hahitn on the part of management 
as well as operators. Training progra;,, development of meosurable 
objecti vs, Ac. would be as iooirtiant as any teclnical changes. 
This sort K, pro.qray mighIt be impleented onrce savings are seen from 
upgradi L the steam sysLem and inosul atiig the process piping and 
equipment. 

5.2 Ioiler and Stcam System 

While the boilers appear to b, in fairly cyou:l condition, some upgrade 
is inrorder. Contr l should be modernized and preferably based on 
oxy.Co, anal ysis. Air prKa would be desirable; better boiler w:ter 
heating ,y be possible. lhe w t r teat:,cnt program and effectiveness 
should be clhc',ed a rd probably upgraded. All these steps will increase 
the ef:fici ency of nisin steam, 

[ov2ver, the most impartanit first step is to upgrade the steam distri
bution sys,. Pipe rooting should be improved where practical and 
econ.,ical. Insulaiin is currently in bad repair; moreover, it appears 
to be a lM, "sista u type. Probably, all steam lines should be 
reinsulated once the rciutinc upgrade is finished. Finally, the 
required st.am iress-:; es should be rinimized. If a great deal of 
steam must unavoidably e let wior in pressure, turbine..generator 
sets shoul d be install ,k 

5.3 Refrigeration aid brine distribution 

Probably the prim ry [CO is improved insulation aid routing of the 
brine disi.ribut ion lines. Insulation of proc ss e-quipcnt and altered 
proc:eduero, could also reudoce hrine usage substantially. A close study 
of the reqiuired br.rine itemiia ture could raise this somewh at while 
improved cooling watr treatment m-iy decrease the condenser tempera
ture somehat. Both temperat.ure changes would increase the efficiency 
of the refri ge'ation cycle. 

5.4 Electrical systen 

The author's notes do not indicate the porter factor. Unless it has 
been corrected, it shouId be in the 0.7 range; correction would 
probably be economical, Based on the amount of steam currently 
produced, it is estimated that roughly Mt. could be co-generated. 
Since MW is required, the surplus could be put into the national 
grid. 

6.0 ECO CANDIDATE EVALUATION 

According to the 1982/83 OEP data sheet the following annual energy 
is used: 
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7886 tons Mnzot 328 x 109 kJ (311 
455,000 liarcs solar 16 x 300 lU (15 
2 000 x 1" Loh el ectrical 

x 109 BTU) 
x )09 BT) 

A rough qu:as iA that, at least 301 of the fuel can be saved. In 
addition, the plant could le suli-ufficient in el ectricul. 

The boiler ;.b stm syAtu, im:rovne nts are, for the ost part, 
easy; the economics (:ae unknown In any event, several,e urently 
good projccts should ta ovailable 

Co-gcne:ration iaX be beyond the current I -chiml capability of the 
plant. Cooal Wi ring and the provis ion of better maintfaonce should 
suffice to correct this jossibe (dficicncy, The averaije plant 
el ectrical 1ond isaa baa 0.5 hWhsed on 1982/83 data a ,d78811 
operating hours "yeeear, The present steam usage (whiclh siould he 
reduced by [>0 ld provide 1.7 i' givenE:0. i;,e;itatior) about the 
right equi p,,n .
 

The closer the chanes are to the process, the less liely (the 
author feels) that the plant v:ill \want to partici pate. 'evertheless, 

there Nay bw sub ntLial ECO's here, 

The author' subjcctive feeli g rates this plant as a fair candidate 
overall. 1lhe necessary desire and will for implemrenting and 
maintaining the changes seems questienable, 
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Section 4
 

Abu Zaabal Fertilizer and Chemical Co.
 

9/5/'8") 

Mtedhat ,amel hbas, Electrical and InstrumentationCo. Reprentatives: 

Manager, and Mohamed El Hefirm.i (Qp?), Plant Director 

phosphate, 	 ph,,sphate, sul fUriC acidProducts: 	 Single super triple super 
(93%), aid oleum (251). Phosphoric acid (50% P205 equiv.) is 

produced as an inter-ediate for the production of the super 
phospha tes.
 

fNotes by: 	 Lu:thi an 

1.0 SU"'I!.-"RY 

This large, ucll-run facility should soon he a showpiece among Egyptian 

industry. B!ecause of its success at building and maintaining a quality 
hero appears to be little in the way of re-tdily available ECO's.plant, 

A thorough 	 pUcess reviev could revral ECO's, in which cnse it seems 

likely that the investment '.uld he .-de. Hoever, it is probable 
unless the 	phosphoric
that the improvements would be relatively small 

acid facility could be revamped to eliminate acid concentration via 

evaporation. 

Beside; the ~.eneral qality, the plant is note'orthy in two other 
w;ays: 1) iL app rently has solved all its water treAtmnciit problems 

and 2) it is nearly self-sufficient in electrical pot'r. The first 
severe
is importani: because it is atypical of Eqyptian industry; 


scaling problems are frequent. This plant shows that these problemis 
a re not inevitable. 

The second, I;O'er sel f-.sufficiency, and perhaps the ability to put 
po\uer into the utility grid is important to Eqypt as a test case. 
O..P. may want to pursue this ECO. 

2.0 PLANT DESCRIPT1ON 

This large facility has been operating since the early 1960's. How

ever, all the old acid processes (H2S04 and H3P04) have been replaced
 

by very new technology, and two of the older sulfuric acid plants are
 

being rebuilt.
 



4-2 

The sulfuric acid area consists of three units:
 

S5 9 14 620 t/day, (., H2S0 4 ) equivalenc acid 
? t/day, (257 ,lei) equivalent acid 
30 t/da', ,,'ol(eum) equivalert acid (future) 

F5: 1986 250 t/day (a 1970's U.S. design being rebuilt) 
* 	 #4: late 19775 300 t/day (a 1970's Romanikn design being
 

rebui lt)
 

The phosphoric acid faciliLv hegn startup in late 1981; it has yet 
to reach the dosign capacity of 218 t/day P205 equivalent at a 50% 
concentration Of P205 equivalent. 

The phosph-,. roclk yrindinq and pr'oduction of superphosphates were 
not visited. 

3.0 OVflAt.L IIPK. Y 

This facility is truly i:,ressive. The plant is urld'.rgoing extra
ord-nary rebuildieg, ard has installed essentially the laLest 
technology in the sulfuric acid plant and nearly as good in the 
phosphoric acid planl . The plant is weli set up for maintenance and 
appc ars to lav\e an excellent tec hnical staff. 

The two slfuric acid rebtuilds (andrdedesigns) are being carried out 
by plait per!tunral. 
While this p'lant has raletively low.; potential for additional energy 
saviigs, it has very ,yodpotential as a model for other plants to 
emulate. Plant rprsonaul show a lot of enthusiasm for whaI: the plant 
isdoing.
 

4.0 SYSTEM CONDflITI N WS!P OPERATOiH
 

4.1. 	 No. 6 SulFuric Acid Plent
 

This is a brand newl, French designed facility. It is well built, 
well maintained, and from all appearances, well run. "The process is 
based on sulfur and is double absorption achieving a claimed 99.84 
conversion, wihich is quite good. The heat from the exothrmic 
reactions is used to raise sted. (60 bar, 450 degrees Centigrade, 
superheated) to run a turbine-generator (exhaust pressure -0.8 bar) 
to produce about 6 Md. Since the plant uses 2.3 MW a surplus is 
available to the rest of the plant. 

4.2 	 No. 4 Sulfuric Acid Plant 

This 	Romanian plant is being completely rebuilt along the lines of
 
the No. 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 44 whereas the plant will
 
require about 1.8 MR.
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4.3 No. 5 Sulfuric Acid Plant 

This plnt is bc:in rebuilt from picces of a previous plant plus new 
equil eant. Rerp rtcl y a K ck ,ressure turbine wtill be used to 
geneva Va a's .'l1 as provide process steam to the phosphor-ic 
ac p M Oiit/)D ., tet s o ,y.jil a bo,,1 

,M.t Phosph ric fAcid Plant 

This Lu.gi C y..,eo p1 nt was fini shed in 1984. Various 'small" 
probl~n ha;v, %iO pl ant from arhinvingn design, but they are 
being everco ., "The ila i rp 'esenis traditional technology using 
posph,t roc Ls  he r iarial. IL therciore includLes single 
effect va, ,t-io', to conc:yntv,-Le the pihosphoric acid from the 
aplplwoximUy .0' prodci by the aLtion of sulfuric acid on the rock 
to :Ot 5OX (PO q l e .. ) Steum is producud for this purpose 
by tMo .---? QI I g-- ..... • using i z t. The stony pressure 
requi D for ts UK exhaln.,ia rs (about 907 of the svteo load) is 
about U r .',es th ejectiors consuinig the rust of the steam 
require 9 -0 O, I in id not pimiit. e-xploring the means of 
proviing M, no MI;. prei'essuves. 

4.5 Wl,,e, lD e..... nt 

This topic is t d separately because of the apparent success 
which the pl1ant has lad, cntiry to mail other p1 outs. Water is 
takprn f U.Phe I ,, iiia Ca nal . Trea tment (floculeiits and settling?) 
removes turb C'it,'; chlorine is added (at least to potable vater.) 

i ,Boiler water d,:min rali;:d by ion c:xch nge. Coolin tower water 
(for the turhin co;drsnrisl)is trenatd with chemicals (not 
identifi J.) No boiler, suam linc, turbine, or cooling tovr 
fouli ror scaling occuys. Compaed to oMar plants visited, this is 
quite an achievcment, 

4.0 Electricl Syste:ii 

The sulfuric acid plant paer factor is reportedly 0.93, while the 
whole plant is 0,87. [;y the end of 1986 the plant should be 
essntially self-osuFfici rut regarding electrical, except that it will 
choose to trenin connec.ted to the .grid and must, therefore (apparently) 
purchase a minimum amount of poer. Here is an example :here the 
apparent utility policy runs counter to the apa. rent nitional interest. 

5.0 ENPGY COS.lION OM'OTU ITIFS_ (Lc.':;) 

Because of the apparent quality of the design, operation, and mainteni
ance of the f;cilities, there are no readily apparent "easy ECO's'. 
This is not to say that a careful process review would not uncover 
Solle. 
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Discussing with the .urgi engineer revealed that there are phsphoric
 
acid processes in various stagces of comm ercializ'ation wh ich eliminate 
the n:d for evor.atioa,. lowver, they ore more complicated rid 
very dpndenL oi the type a quality of phosphate rock'. In theory 
the ev',o,stion could hu multiple ffect:, hut scaling is such a 
difficult proilem thefL thehindustry simply doesn't use m;oltiple 
effccWL eva poration. A smal redhcLio in steam usage could be gained 
by repl;acing the evptyOr jets with mcncha,icai pumps; however, this 
is likely LO LO Uiittiuc. i ,e. 

-6.0 ECD C...i nFFrv:' A-]O, 

The Ahu WWIl Pertiizer and Chemical Co. plant is a perfect candidate 
to work .ithlin tWin of a Lio.ledgabl ,,aggIressi\,e organization.
 
lowav-,r, o: the tn r 6Ln,they have little li khely energy improvement 
availao.e H '<vr, this pl nt is very close to beinog able to produce 
powi r i: be exp:r Ld t Since it is a wel'l runIeOthy utility grid. 
facility wiLh a ana 1ical thi. rmay he Ai.e pl dnt to exploreW bas, 
industrial pow2r salesote he grid, If that is to he pursu::d, this 
may he -n excel1 cnt can,.id dj .. 

The other "ECO" \'vZuo in this plant is its showpiece valve. This 
plant de.nstrates that [qyptian industry can be second to none. 
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Section 5
 

Cairo Company for Oils and Soaps
 

9/7/85
 

Products: Refined soybean, safflowar, and cottonseed oil; by-product 
stearine from winterization of cottonseed oil; animal feeds and 
food based largely on the seed pulp, but having corn, molasses. 
vitamins, antibiotics, etc. added, depending on the product; and 
by-produce raw soap which is processed elsewhere. 

Notes 	by: Lowthian
 

1.0 	 SUM!1I4ARY 

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 list would be:
 

• 	 boiler upgrade
 
* 	 steam system upgrade 
* ~ winte'izing cooling upgrade 
. possibly adding seed pressing prior to extraction 
* instituting a motor replacement progrdPl
 

Many other ECO's would be identified in an audit program.
 

2.0 	 PLANT DESCRIPTIO2! 

The 	plant consists of the following process areas (sections): 

, seed preparation and crude oil extraction 
* 	 a batch refini. ?.a for cottonseed and safflower oil (01 

oil) 
a continuous refining area for siybean oil 

.	 a winterizing facility for cottonseed oil
 
* 	 the animal feed and food production area
 

'K 



5-2
 

The utilities 	consist of:
 

.	 purchased r)ov.e r 
* 	 a boiler ue ,id steam distribution system 

a cooli.n: to.,'er F.r the extract ion plant condensers 
* 	 freon/brir, rcfrig,:v-ition for the winteriz .tion 

l c eyu a u tc!is for controls arid tankC .,,al -,5 some 
agitation 

There is also a plastic (poly ethylene?) hott:le bloviing plant using 
plastic pellets Z.s the feel. Wle did not visit this. 

The 	 see, lrep;aration/nil (:r0ctio (aid associ-atad cqui pnent) and 
tile a n-imal feed p-o. . s arc ra h,1r iwev, and in \,ei-y gocJ shape. The 
continuous refiriH n arae is about 10 yea.rs old and in fair shape, 
The batch refir irvj area is aou.t 34 years old and in very poor shape. 
The boier , 	 , t te : ra nge fror, [li r poortlq ' 	 ,ysy to shape. 

The pl at shut1 de:n its ol d extraction proC ss w:hen the iev; one came 
on 1i nu, Ihe 	 pl1 it is in the pr occss of in.italir a nowi.;12 ton/hr 
boiler (Ioi)t ae-- the pru , ant 20 tor/ir ca pacity .) It hopes to add 
refining capacity ms \cl1 as bleaching andJ daodorizi ng steps to the 
continuoWs procc:;s soon. A small pilo*: plant for removing lecithin 
is also in the "nr's. 

ProduC"tlon rate-i ire: 

* 	 extraction -- 50 tons/day of crude oil (hascd on soy beans) 
* 	 refining - about 401% tons/day of refined oil (1% loss) 

- about 15 20 to;is/day f1 (edible) oil from cotton 
s(Cd 

The adluunt of 	oil in the seed is .7 - 20% of the sued waight. 

3.0 OVER[fIfPRESS i ON 

This plant pres:nts a mi-,ed image ranoing from good to fairly poor. 
It looks li!K.e, given a (IooI design, they can k'eep te plant up. 
However, -he older areas ar,,' sufferinlg badly from poor practices. 
The technical and managerial people seem anxious to improve the 
situation, hom.,ver. There is no apparent reason why substantial 
stri "s cannot he made. 

OP:P4.0 SYSTEMI CONDTTI1TS ND [TIONS 

4.1 	 Seed Preparation and Oil Extraction 

This plant started up in early 1984. It was designed (and built?) by 
De Smet, Antwerp, Belguim. The essential features of the plant are 
that it lacks presses for removing oil, it removes all oil by 
extraction with cyclohexane, and it produces a dry cake frue 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. 
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4.2 Batch Refiningi of Oil
 

This plant is literally a mess due to decades of oil spillage. If a 
fire ever started, the plant wouid be an utter loss, and would 
endanger propyrt.y around it.. lhe plant is unsafe to per.onnel 
because of a,iunir of hazards, While the process odoubtedly works, 
it has renched a 'inimal levc! of sophistication- very manual. Energy 
usage (steam) is not controllcd or thoughL out. There is very little 
insulation in the lacility. 

4.3 Winterization of Oil 

This is a lotchp ociss also. Cottons ed oil is cooled to about 6
 
degrees Contigrade to allow crystals of stearine to form, These are 
filter .i out so thio the oil no lotger has the tendency t;o become 
cloudy, Cool i- is provided by a freon based brine system. 

4.4 Couti!iuous hrie Fining of il 

Tlis facility was signific:anily cluanr than the batch facility. The 
esscn,.tial feature is that contactingn of oil 'ith caustic aind water is 
done by inline mii ars and separatios is done by centrifuges. As i n. 
the batch plant si.eam is used. This plant does not have bleaching 
and deodorization steps yet; the plant hopes to add them soon, 

4.5 'oicrlouse and Steam T.istributio;i
 

The boiler houeo contains twu ton/hr a d one 8 ton/hr fire tube 
boilers built ihy El Nasr Bilcr Co. They are natural draft units. 
Control is.based on steam headec pressure. Given the condition, the
 
lack of control, ard probable procedures, there is no credible way 
that these boile could be expected to provide steam efficiently. 

The steam is di,.,tributed to two systemsr one From the two 6 ton/hour 
boilers, one from the 8 ton/hour. Slightly differunt pressures (11 
bar and 13 bar i spectively) (160 to 189 psig) are maintained, but 
for no apparent reason. Although the line: were not checked, we were 
told that the 13 bar supplied the extraction pl ant while the 11 bar 
supplied the refining area. Since these ara geographically separate, 
having two systems is not redundant. Ins ide the: boiler hou.su there 
is very little pipe insulation; outside what we saw was in fair condi
tion. Thc extraction plant piping is well insulated w.hile the batch
 
refining plant is largely missing. We observe' one " pipe blowing
 
steam like there vas no valve in the line; there are probably other 
leaks.
 

The older insulation in the plant appears to be braided hemp rope
 
wound around the pipe and covered with canvas and a sealer.
 

\ 
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4.6 Flectrical System 

All 1oc:r is purch,,nsed. No powar factor correction is installed.
 
All rolor" airm i 'ho Lion. Pox:'r availability is fairly good,
 
Occas"icnal 1I 5-- ,cc , interyoptions occur. Some low voltage problems
 
occur occansion lly Accurding to thia 1'SZ/03 OEP sheet the annual
 
usapy i:; 9.7 x I h. Assu -inq an cn.sLeam factor of 0.8 (7008
 
hoursyr) the avera e lo ad is about 1, I, ".
 

The followings an xam.lne of som1 obvious possibile approaches. 
Note that some ara eriented towerd tho "utility" system and some 
tov,'ard tile pro(C.,s, 

5.1 SeeJ Prepartion and Oil E;xtraction 

The one "obvious" possibil is the of seed pressing'ity ;P troduction 
prior to extractior. I',assus will require el ecLrical power (undesirable) 
but ,ill reduce the ano t c stream used in heoxny evap.iration and 
recov'ery by perihaps hali. A proc sS view hay turn up ot).er possibhil
iti es. 
5.2 Vatch Pefining of Oil 

There ain too i.rimdry approie(is to reducing steem usao. in this area. 
One is to insulate. The second is to review p de the processand !crl 
and process practices, The stear- savings s ,hoaldbe signific(ant..
perhaps sufficivrit to eiii ia- the ned for a now boiler. 

From an electrical standpoint, it seons likely that the high vacuum 
system is le , i9ugo i Ii:ranLly, requiring fa r more el ectrical pov,,r 
than nccessary. There my be other such example-.. 

5.3 CoItinuous lining of Oil 

Te steam usage comments arc similar to those for the batch plant 

except that thn situation is io',.,lere near so severe. 

5.4 Winterization of Oil 

If the plant is reviewed this system should be checked out, if for no 
other reason than refrigeration is noetoriously inefficient. Piping 
insulation should he replaced because it is an inefficieit sort (wound 
hemp rolc a canvas Operpting .oul.dwith cover.) procedures be chcked 
to assur, that the oil is transferred to tHe tanks at as low a temperature 
as possible; the reported 45 degrecs Centigrada (113 degrees Fahrenheit) 
is excessive. Perhaps additional cooling via coolinq towar and incoming
plant water should be considered; reducing the starting temperature 
to 29 degrees Centigrade (85 degrees [ahrenheit) reduces the load by 
over 40%. 
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5.5 Boiler House arid Steam Distribution 

It seems probable thit boiler upgrades (priharily in the form of controls 
and insulation, MLK pcrihap s iicluding iVd. fans, better water treatment, 
economizing anid air pehuktirg) would MK a significant difference 
in steaw iiod.uction Mn, fuel efficiency. In addition, upgradirng the 
steam distribution system and use via inisul iion, proper trapping, 
and improved procen. rocedures will make a large difference. With 
these things done, a new boiler would not be required to provide 
additional capacity. 

Given the obvious quality of tie new crude oil extraction plant, 
there is no reason why the boiler house cannot be upgraded and 
properly run. The resulting energy and cst savius will be large. 

5.6 El ectrical System 

Powar factor' crroLion is probably desirable. A careful review of 
pl ant iotors ard the connected equi pment would enabl e a reduction of 
electrical usage via a planned motor replacement program and by 
increasingn the efficiency of the particular connected equipment (e.g. 
far). 

Co-generation m.uId be a possibility in this plant. Based on staem 
use, the rough estimate for clectrical generation is 2.6 lI. Since 
the avera',ge plant use is about 1 .4 MW, 1 .2 MW :ould be available for 
putting into the national grid. Traniing and improved maintenance 
capability would be essentiol to co-.generation. 

6.0 ECO CANDIDATE EVL2'",fiU 

From a tuchnical sL andpoint 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 plait is whether capital would! be spent. 
The desire on the part of the company would seem to be there. And, 
based on recet capital additions, the general willingness appears to 
be present also.
 

Based on the 1982/83 OEP data sheet, the following is used: 

12,700 t mazot 332 x 109 kJ (315 x 109 BTU) 
9,702 x 103 KWH 

It is roughly estiimated that steam usage can be decreased by 20%. 
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Section 6
 

El-Nasr Company for Coke and Chemicals
 

Fertilizer Manufacturing Plant 

9/8/85 

Products: 	 Ammonia - 40,000 metric tons/yr (t/y) (It is not clear 
whether this figure is plant 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 ammonium, nitrai:e - 700,000 t/y 
* Anmonium nitrate (explosive grade) - 3,000 t/y 
. Concentrated nitric acid (980) -1,500 t/y 
* Liquid carbon dioxide - 10,000 t/y 

A separate facility produces:
 

* 225,00i m3 	 0, as a liquid 
* 200,000 53 	H" as a liquid (the rest is vented) 

Notes by: Lowthian
 

1.0 SUMMARY 

Only th2 fertilizer portion was visited, the coke ovens and liquified 
gas facilities were not.
 

This is a large inteqrated chemical plant with mny 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 	economics may or may not be favorable, depending 
directly on the value assigned to the coke oven gas feed stock. 
(Check this.)
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2.0 Plant DPscripltion 

The plant consists of four basic process areas: 

* armmonia production from coke oven gas
* nitric acid production from "burning" ammonia 
• ammonium nitratte production (reaction of amnonia and nitric) 
* prilling and formulation of ammonium nitrate 

The ammonia plant was built in 1971. The rest of the plant looks to 
be the same vintage. The plant presents a weary image, laintenance 
has been fair. While the plant eappears to he in basically good shape
(i2e. no se ri ous eq'uipmnrt failures) it. needs a good overhaul to 
return it to decent ope rating cnodition. 

The plaiaL clearly has the ability to do better than it Us inasmuch 
as the basic level of maintenance required just to keep the plant 
running is rea sonably s ophisticated. What is lacking is the 
additio,,rl OR" which makes the difference between running and 
running .lyi/. 

3.0 OVERAL 1tPRESS ION 

While the plant is not in good shape, it appears to be fundamentally
sound, and therefore warth uurki eg with. The level of expertise in 
the plant is good. Eased on comments by the plant manager, there is 
a desire and willingncss to improve product rates, efficiency, etc. 
The plant maniger also cxhihited a "larger view" of the potential-
speaking c iie possibility of revampinq processes and producing
enough electrical povr, r to be inudependcnt of the grid, if possible. 

4.0 SYSTEM CODTTIONS AND o.EATI(NI. 

4.1 Pr'oce:s Areas 

Since the plant is reasonably large and complex, and time was short, 
a detailed examiritior was not possible. The overall assessment is 
given above. Given the age of: the plant there are surely process
modifications which are now current practice which will reduce energy 
usage. 

The insulaLion, repair,, quality, and type cen be improved signifi
cantly. Nlumerous steam leaks, some quite large, were noted. 

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. 
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Lack of cooling water is a production constraint. Winter production 
rates are hi qher than summer. Reportedly the cooling sy-iteis experi.
ence corrosion, scaling, sedircntati on, and biological foulinig. 

Hleat is reportedly recovercd from the dilute nitric cid section in 
the form of ]0-13 tons/hour' of 34 bar steam which is let down through 
a ? ,, turbiln iCerator. 

4.2 boiler Area 

Four water tube boilers exist, two of which are currently being re
bui I t. 

BI 61 t/h 34 bar (500 ps ig) 400 degrees Centigrae (75?. de
grees Fhhrenheit) German .G9 BeingW,!est 3 i, rebuilt. 

P2 6+ t/h 34 bar (500 psig) 100 deur((es Centigr-ade ('/52 de
grees Fahbrenheit) Ue.t G(emrr , l (,:69. Wi ll be rebuilt . 

#3 30 t/h 16 bar (235 psig) 350 degrees Centigra;de (662 4egrees 
Fahrenlheit) Italian. Being rebuilt. 

Ft4 30 1/h 31 bar (2 5 psig) 400 degrees Centigrade (662 de
grees Falhrcidleit) -!e:;t GerIman 19P3. 

We inspected only the rl 1oi ler; even that inspection v.,s minimal due 
to lack of tii,,c and the plre;cnce of a large, pa inoful l1y 1oud high 
pressure ste.m lea k. Tle boiler is a forced dlraft, pressurized unit 
ha, Img t ,,a bu rners; the to p ma in Access doors were leaking combustion 
gas.es hadly The buil,;r looked old before its time. This is typi
cal of the ;,lole area; the maintenance level is poor. 

Reportedly 1.!)2 Italian boiler developed serious problems (corros ion, 
etc.) within the first tour months of operation. It will be retained 
as a back-up boiler. 

A fifth boiler is under consideration because of insufficient steam 
supply. 

A 14 HW turbine exists; it develops 0.6 - 0.7 1W normally because 
there is insufficient 34 bar steam according to the boiler area 
manager. 

Boiler and combustion controls are based on steam header pressure. 
There is no on-.stream oxygen monitoring. The boiler area 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 tfficiency of about 91.4%. The 3 - 5% 02 corresponds to 
91.3 and 90.9% 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. 

5.0 EIEPY CONSERVATIOh OPPORFTUAI[l jECO's) 

5.1 Process Areas 

General maintenance (e.g., repair of steam leaks and replacement of 
insulation) will save quite & bit of energ). Fro what we could see 
the reform furnace (ammon~ia section) had no vast'o heat boiler; a sig
nificant amount of steam could be produced Y'rr. The stripping, ab
sorbing, and acid concentra tion col Hmnl': probably use far more energy 
than necessary duo to lack of up-to-date controls and (likely) poor 
procedures. Since the processes are nearly 15 years old, one can 
expect that several process modifications can be made to bring the 
plant into line with current practice, thereby producing the product 
more eficiently ,,d saving energy. 

An ene gy audit/process review noild doubtless develop a very large 
number of ECO's. 

5.2 Boiler Area and Steam System 

In a sense, the same type of comments can he said about the boilers 
as for the procca s area. Tie steam demand in the plant is relatively 
high, yet the supply of steam is providRd in a piecemeal way. A com
plete system review looking at the production, distribution, and use, 
of sceam is required in addition to simply auditing and upgrading 
existing system components. Included in this analysis should be an 
evaluation of prucess requirements and the production of electrical 
via steam let down turbines. Significant energy savings should be 
available. 

5.3 Water Treatment 

Based on comments by the plant manager and the boiler area manager, 
as well as observation, the cooling water and boiler water systems 
should be carefully reviewed. Good water treatrunt should increase 
thermal efficiency and production capacity as well as reduce mainten
ance in boilers and heat exchangers. 
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6.0 ECO CANDIDATE EVALUATION 

Based on the 19S2/23 OEP data sheet, the following is used 

33,000 tan mazot 1372 x 109 Kj 
(1300 x 10 BTU) 

14,934 h3 coke oven gas * 

*Note: it is not clear if this is fuel only or fuel and feed 
stock, 

A rough guess is that ma2ot usage (all for steam raising) could be 
reduced by 15 A 

Since the process nceds are unkrown it is impossible to even guess 
the co.-generation opportunity, 

This is a good largJe plant candidato.. A wide range of improvemri.nts 
can be Hiade, cach providingc. a significanit energy savings as well as 
beingq an instructive model for other industries. There are oppor
tunities in the traditional energy Faviri!s area, savings which w.ill 
accrue fromi improved maintena nce and production scheduling, and sav
ings fr om process optiization. It is likely that potential process 
imlrovements will also be identified, although these w.ill probably be 
beyond the scope and inteit of the O.E.'. work. 
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location: Alexandri a Ref inery 
Date: Scptember 2, 1.985 
Engincering Te: m: SCI - Wi.] iaiu Mieoois 

O, - Dr. .ni A A-nakeeb 
Corpor.te ,cpresu tiv.. Gbaly abr 
Product: LPG ,Npt iya, Kcrov:cne, Gasoline, Reduced Fuel Oil 

1.0 	 Summary: Thn bas ic p] la : d,sigin appears to conform to designs based 
on a i 2o'..c:r price, for crudo oil and its primary It didnuch products. 
not appear tht any major energy consrv, tion work was undc,,ay. Tile 
process heaters appear to be a major point for chat recove ry or energy 
conse.rvatioa1proje(:cts. T,,e nlewest plant va:; dcsignecd by Egyptians, 
and foreign tecnology and :nginecring should. be able to provide 
meaningful savings, 

2.0 	 Pl;mt-Dc:cr pt.ion: The plant hps three major productJon units. 
Unit No. 2 .'n built in 19G2 Uith a capacity of 1.5 mill.ion tons 
per yeir. Un, it No. 3 was built .n 1970, and also ias a capacity 
of 1.5 mil lion tons per year. Unit No. 4 van bu lt in 1980 with a 
capacity of 2.0 mi.lion tons per year. UniL No. 4 also contains a 
lube oil rMcov(C'y .y.. c.a and a vapor recovery syste, that serves all
th~re:e plants;. u erdeind for light crudeAll wetr; 	 Arabian but 

are operatiug on local crude. T.wa 40-ton-prr--LMur boilers serve the 
entire co.plc:. Crude o:1 is 'ecuved by pitplinu. All products 
are shippu:, to distributors by pipe!lie 

3.0 	 Overal.llnpr:ssion: The plant st af f vas pleasnt and cooperative. 
They had n:de a fcw process modifications to .mprove operation of 
the systa . They ,nsvc:.ci questions fieely, but had difficulty 
producing specific information. They stated a central office 
contained design dr::ings . It is doubtful that these have been 
kept current and may be of little value. It did not: appear that 
any energy relnt-d projects were underway; continuou, plant 
operation was the prinavy concern. This could be because o 
limited staff. 

4.0 	 System Condirion and Opc:rnton: The plant was fully operptional 
with ne. :oos;rucion undeway on a hexane unit. Unit No. 2 was 
temporarily shut dca: but Units No. 3 and No. 4 were in operation. 
A planned maintunance outage is scheduled annually and lasts 7-10 
days. This doesn't include tower inspection which is done every 
three years. Daily log sheets are kept showing key process 
parameters. All process heat exchangers are installed with 100% 
capacity spare units. When operating parameters indicate%the dirty 
unit is taken offline for cleaning and the spare is placed in 
operation. The cleaned unit is then placed back in service as the 
spare backup unit. 

http:nsvc:.ci
http:Corpor.te
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Very 	 little infn,:.,.tior, .; in 1,:OW the OteaCM system.ohnont The 
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but Cly W 1 W, N. ,: () Uc'. i " ,' , ThL i.] rs op:ricIe at 
17 hot , b.ut th, 	 L'D' 1of tt I ba. and thet.in1, iy 1;4 
p _'es::.rr j q!). n . ........ .... t), P,!;;. U 10(s= st(.an:-, 	 . (;in , '.M.Y0 ,11.v 

O;,: .t.0k N O: t, L ,t:. I .:':,r;''l n, bo, , 9 K=, awl 3 bar. The 
opO3L} . , 'W . , pl . ,i, ;nt, : (c.yf on lcw\, MuchtdF 	 oat-i. 


stcc. i u . in:::;0!,':;!.<:::. ' _._ tdown, va've: are 
evidt :] 5 u .,3 t0 . :.CrI. 1 L l~l ]o',mt ]-rcu:ss re Conden-r:ate.W 	 Y .:,m. 

rccov . . -. n. M!Iith-) if - N oil planoIt. 

A plat: 100c t :: ,.o. I ni ,t n, i u. The u :iu::, however, 
are cquj . "Rh Yco,. :,-" ,tun air 'u:h..;t-ers. S(Ne,l. o process 
heat m %3c .::"ar 'rarvey and macy be of, .:.{tti.'.. ;4w' .arge units 
greot 	Cr _jui 1:tit: ,n theccoil],'c. Si:c: t ccratures of 3750C and 
2NO yc'C f.:;-I j:.t ted. My.:-c'.v& cCnriimt of thu flui' as was ,-aid to be 
202. 

5.0 	 !1iir>my .. ;cr.; 1n(2 .ctir.i.t; 

5.1 	 Ope.. l :: c.I, c . ,, c::l- of h cchangers.leaing th. at Perform 
heat and r:.t e':i -.1 balc tIc,,:r;ou.c oriich unit, and determine 
the m st cost:-M 'c,'t:i - clv:anin"' cyc]e. 

5.2 	 Pi 'arn: st 'c entri.n ;, ba't.ce for tin: facility. Look at 

couh:a u nytn, to :Spruv ficlenvy. DetermineCvc,"v c 
the quanKty an d pcr 'e reqi rO 'ur all users. Lop" at 

optII. , to Ioduc, c n cccs:-..;y : wJcx u .,t ca.:(.t:h tu:siug 
letdi o'.oi vaLve s. E'.'uatc pa odp',:ngiow.-prens ure flash steam 
frori lij: h 'p c ur : , trrpr; 

5.3 	 Icmprovc l.,nA, ro f]vl . sy:c:stu. I)chni,:e sources of flare 
gas o-id ]';. i;n{O. ;catulnnpce'r.nv,:.y v'nts or Determine(l v leaks. 
if a necd st lilt e\i .t, for; n c,,at:inuous flare, and if so, 

look at Ulm ure o. co',v ry- co,,mpressors back to the boilers 
or procss h.-ters 

5.4 	 Evaluate uppormunit.a;5 for further heat iecovery fro the 
hot process strccam;s. A hrat exch:ng r audit w511. produce the 
necessaiy inforc'ation. This audit will decercine the level 
and quauti y of hea,,t transferred for eachi unit. The results 
of this can be graphed for easier inte:prctation and identifi
cation of farther heat recove:ry optios. 

5.5 	 Determine efficiency of boilers and proceas heaters. Examine 
options to imhprove efficiency such as air preheater,;, im.proved 
combustion control, or additional heat recovery sections. 
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SECTION 8 

Location: 1Misr Chc'u ica]. Cc:ipnny 
Date: Septembar 3, .925 
Eng ineerjng Te, : ,S,;-- Will)i FLicgois 

OEP - Dr. 1izni A. Alnakecb 
Corporate IReprc.intat ic: iod. hrh.,:, 
Products: 	 So-iu: 1Iydro ,.d, CVlIorii,e, hlydrogen, Peroxide, Soda Ash, 

Sodium LJcu-.nat _ 

1.0 	 Su. ,rv: This p!;,nt js unique an1 energy star,pu.nt becauseZro 
i~t hastwo,~4 im~ jj~o .no,- - eas , the chlori no p l;:nt where 

-121 i .,.t 5lI t (:s1Cr an~d 'J CI 051h which 

mos.t 	 of the s1eam. a .lC:i.,; th'ese to ned& Without tie ng the 
plant togeihcr ;- diff ieu1.T. TIf! p.ant Jsr currently instI.alling a 
turbine.	 eoL tO piodiu.cct elc~c i' fy thee soda ash p lnt 
only. Iuturu at; call for a l.arger trbinC ,enerator to serve 
both 	 ir Ee.,.s iw; a:cas. The pla, t Js cu'rrcntly ;orrlu g on energy 
coilt:crvation !:e-sures; ho'Fe therc are still -. c%,oral major areas 
to be 

C e.1- .1i> primary v C)th.neso wl--;.te( pl.ant p ti( uses 

2.0 	 Plannt_ I/;, r 1p ]'.1io: The p] lzt has two , iin proccss areas . The first 
is th,' e].ec trW lytf la.nt for the prcot!.CLion of chl onine ga... 'his 
plant rc; . aouqii os' ulectricii.y much anountsaiaotr. Of ,nd :malle" 
of ot hor energy !ypes. Due to tinae con;int.a, thi. plant was not 
VL; I t, 

The 'j'cold proce.-:s orca S.: the ,oa a.'l pla-nt. ThJ s unit rtart:s by 
producJn g carbon ciCMinc ro, the c:].e An :g of .!iiestone. The by-
prodUstl, lime., I..; ei ther :olC dir(ctly co hydrated ond sold as either 
a dY y nat e r I or a (il !: liquid ii . c:arbon diox ide produced is 
reactecd wi~th cautic to foo ,od :ium ca]io,.atus an,' bica.rbonat.es. 

The.e" ,ts : coiC.Int;L( :1 - l evaporators before shippig 

The l ant au.illries inc:.''de the boiler area, cooling towers, and 
a refFO .gratio, . uu.it, l,'ou' boilers pjovide the p]n t. \,,ith 50,1 tons 
per t,icur of stea.-i, each. 11ormally the planlt czn he run with only 
two units. The oLher tWo uni us will bc on standby. lien the new 
turb inc gencra to: is ins Iall..ed, t hrco boiler opcations w ll be 
required. Two three-cell cooling to.er! were observed on the tour. 
No capacit-y nurabcrs were avail.ble. Time did,ot permit the examina
tion of the refi'jgeration system. 

3.0 	 Over;all Impress:-n.or,: Mr. Porhaa was very lkowledgeable about the. 
operation of tLh,: facility. The plant nas begun to look at energy 
conser-ation and take some action. The scheduled installation of 
a turbine generator later thi-s year is an indication of this. They 
were also aware of shortcomings such as poor boiler design and poor 
maintenance of instrumets. The plant staff appeared to be willing 
and capable of working with outside enineer:s to improve their 
facility. 

http:Impress:-n.or
http:bica.rbonat.es
http:wl--;.te
http:star,pu.nt
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4.0 Syin t eiCotl it.ion an d 0mnc t.: T'he port ions' of the plant visit:e(0 
were all in nloevd of ,, .t .'.nevwork. n 'nrat~un tion VLns unrlinble 
and, Jn nv ,ecnrc, ,Li]. of W1 c' , _pe-rCdr,:n All eo 
o 1, ever tw ,. 1. ' (]' %,An ,.d 3-4 years ;o. Most 
of the ing ruy . t'.ion n this i.,, il nos not opor'' tinj." Tie 
boil .. \ : V rutni , t*.," , b\ iWid, Th. u,.t, wes % cci ,j.derr ' .Eho 
ably w'.in we vii itt.- it i :. ar:c:a. h! . t.us tion ' "s only 
correct& ,-n Lhb. 0 .1,0'. LCV.i oc,.r ase:d the operto' tO take 
correct .v c ti on. 

Even vi'itL L l]qnt cqu iripg only two of the four LOilers for 
norn:l] op:ri_'ticri , stct::; 5o:t: '; ha.veg ( d pi:O c.iOri.L.:.:aiit With 
the n'w :iie this will her.useLuEl io-nmr Lncr, probl: increase a 
third olW will b, needed to sutly tLi iu) ine. 

Plant inepeNec f the ;rid one for,ro:: ;p,&v' is uotivv installing 
clectric g , rtiw. ceicity. 'i, plant op' rates contInlou.sly and 
power ou qua can conic major p:rul,,,:m.. Production of their own 
electriiC ty woul 1 2iw -t. the i , ],:. of .losing all power. 
Curryntly, tH pl]in ,.s :ho't 30 MW. iost of th:i s (20 .,) goes 
to the NlO or ie plan; . The rti.,inidc:r is for the soda ash plant, 

The vertical Ins U! J to p'e'Jluc cn.bn d ioxide appealr to be in 
fair.y godsA;.h:pc. ti" tI., other taga , tL c.'apoU:at.o,7:: for concen

sodium w,._. :i. stratir:., tB c.' riun t ne:ed i , Thunsultion poor and 
the •yst'e has iee :,udified by the pl;ant" One of tie tliree third
stng, c''ipcrato-s ;s5 been Na..d to a second-staepC: in iit, thus 
resu.ti r,; in 	 unoc-;tat;_ Ttha. usecd thesefour on its. steam ini 
evapJoerr' is 13 bai . Conden .'t, i. reco,':red to the boi.er. 

5.0 	 Ener y' (. a :i .l orsO' n it:I i , 

5.1 	 IL;.,:ove boiler operation thicugh either better .aintenance 
of e:::stiug cont:rols or th:oungh the inst;,J..a tion of new 
controls which can be m,aintaied. 

5.2 	 >:n.i'i.e the potential for el:panding the condensate recovery 
syste: to all. part:s of the. facility. Once this work is 
completed, eval ate the opration of the boiler feedwater 
systeu. Determine i. :.c of the bo:ilcr problems ar' the 
result of poor fecd'ater qcjality. 

5.3 	 Prepare a plant ste. bal-nce to establish pant. requirements 
Look at usiin; lowcr pressure steam for some opration::. 
Prepare this balance for all future cases wLich include both 
the single condensing turbinc operation and the extraction 
lack pressure turbine. 
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5.4 	 Evaluate the pcrfornmnce of the rmultiple effect evaporators. 
Determine if thcy are achievin; maxunim production capacity. 
AdditinlnA insula tio will c nucessary in this portion of 
thu plont. 

5.5 	 Perfc,'u;; AficinCy c.Cu3ationS o: t0ch chijler plant. Evaluate 
the usu of. abs.rptJon chillers in p!i;cc of the cx Jsting cor
pres :i tyss. It may be pcn;sib.e to operate these using 
low.-p) r.sure wte:m produced from the new' back pressure turbine. 
This w..l also reduce the electric load. 
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SECTION 9
 

Locat ion: Egyptir Co'mp-ny fo:: Starch and Yeast 

Date: Scpte-ber 3, 198 
Erg inerr ing Team: .-W:ill ina. Jego:isSC-	 IA, 

OEP - i)r, lian. A. Aliakee-b 
Corpc rate fcpr e:e.i t 21 ie 

Products: SLarl, ald liet: crgent 

1.0 	 Su-."nIrv: This i.,a very .;mail plant with only two najor stenm users. 
While the oppeiL ity ex:;t- foi lar,,ge improvement-s on a pcrcent 
basis, t he Tota] energy s wJved be very small. It 1s also qu*csill 

iwhether: the&cuirrC. astatff could maintain any ncw or more 
sophisticated eciui1pmcut, 

2.0 	 Pl.;ntJcnr p:. _ea.:Only the starcli plant was visLited because it was 
tjo. rfoli.,er of ricethe i,,u, ,. energy . Broker is f irst washed to 

remove saud, grit , 1i]o sc 1h!ls . It s then soakhed in a weak 
so,,iudIydrox ide to a nd- d.isso ., one: solit io: s-Len approxiM,ately 
half of the n.ot:in This ic:-t',rdrAi;cd to the SeWer aft er eight 
hour ; , T]he 1J cc is then J,,rotll d ,1nd s;ic\ved ill a casl .c solution. 
Now nce .%.ie type washing cLnt.rJfuges s,;ep-tarate the heavy in,:oluable 
starcli froln 1: Jght alka1li seslution proteiu. The proteint . of 
concontration in the finJ,,lhed product ust be l.es than 1, The 
starch i, then dJ:rt cd :1,one of the two batch cetrifuges. It 
is tLt!ii dried ui.Lher 111 a f lnalu driicr o;: in a tubular pan drie.r and 
packed. 

3.0 	 O'er 22 .- psv.:;i "i. The process is very s:tinpe and is carried out 
in batche,I . he is virtually no Instrumenta tion and the process 
is opera1;ted by band ]. cm suuptiou is concentrated in the 
drying operatJ .i-. A1. other a-Ireas -use relatively small electrical 
raotors. The si.aff w-s y pleasant. ai:d seemed interested in our 
visit. 

4.0 	 Syst.e;_ Cord.it. on: cciOjpw-.u. _on: Ther boiler hou-se had two fi :e tube 
packaged boiler,s an Egypt i k -oilr- with a capacity of 8 tons per 
hour at 10 bar and a Ge:n.an boiler with .0 tons per hour capacity 
at 15 bar. lec;,use of r:lic probi c.m, the German boiler is currently 
not in service. The Egyptian boiler runs in ranual with the firing 
rate controlled by the steam pressure. lnlnme color is used to control 

the forced draft fan. Th Germian boile-r was inzt;l. e in 1983 and is 
cal,'b e of rui.n:,g in automatic. Zcl:i.te softeners are used on the 

boiler feed water and no condensate is returned to the boiler. The 
tubular pan drier is in need of major repair and is currently out of 
service. Both the tubular pan drier and the flash d-rier have exhaust 

gas telnperatures of approximately 50°C. Both units require steam at
 
about 150'C.
 

http:Zcl:i.te
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5.0 	 Enery ConSnOvaLt Ion Ootunios: 

5.1 	 Inst all a (Wn 1 alte rctun .ysttuu from the two major users, 
the flash W . d the tubular tnn drier. 

5.2 	 Cc; J,]t:ely l",niidie the tuulIa.r pan dricr, sealing all of the 
holes in th , ,t. The st-. tuba-; should be cleaned and the 

.entir unit j,,.,.tedc 

5.3 	 Thu new Go:man boi.ucr s;hould be put in operation as soon as 
the appropriate pimnits are received. The Egyptian boiler can 
be used for ntordby. 
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SECTION 10
 

Location: Abu Kier Fertilizer Company 
Date: Septc:nbcr 5, 1965 
Engineering Tean: SCI - William Loegois 

OEP - Dr, Hani A. Alnakeeb 
Corporate Represetative: 
Products: Urea, Ammonia 

1.0 	 Summary: This plant is in excellent condition. The operating 

personal are keeping a close watch on production as well as energy 
data. The plant is also expending money to further train its 

staff in energy conser',ation. It appears there is little oppor

tunity for energy con5ervation at this plant. 

2.0 	 Plant Description: The plant preduc..s 1,550 tons per day of urea 

from 900 t,e, oT .monie . The smn.oon ia p.ant produces 1,000 t-ons 
per day from 1..2 million m" of natural g . The excess ammonia :A 
sold as a by--product of the urea product ion. The ammonia plant is 
of Gcriian denign, and the urea plant was designed in the Netherlands. 

Start-up was in Tlid-.979. The oixmonia procs.-, is -very standard with 
methane and watc-i. be hi%co.bincd aIt high tcipcraturec and pressure 
to yield co-bon monce: ide and hydrogen. Air is mined into the 
secondary reta:iner to provide the neces;sary n.Lrogen . Any remaining 
carbon iaonoide is then convert:, to carbon dioxide with steam to 

make uconoiical use of raw materials. A potassium carbonate absorp

tion tower is used to remove tiis: carbon dionide from the gas stream. 

A stripping tower is used to recover the carbon dioxide for use in the 

urea plant. A methnation step "cvoves any romaining carbon dioxide 

prior to ammonia synthesis. Tbc yntiesis gas of nitrogen and 

hydrogen :is now compre,ssed and bected to produce ammonia. The 

aunmonia is now combined with the carbon monoxide produced earlier 

to yield urea. This is done in high-pressure reactors. The trea 

is nag concentrated an, dried in a prilling Lower. 

3.0 	 Overall Impresoion.: The plant appeared to be extremely well run and 
maint.aiue . All of tne inst ,:u~ucnts j.n the control roon were opera

tional and most wur(: in automatic. The corporate representative was 
very knowledgeable of the plant operation, and had been with the 

plant since eairly in the construction phase. The plant prepared 

steam balances regularly, and were very interested in energy effi
ciency as well as total plant efficiency. The plant staff is 
planning on attending an upcoming energy conservation progran in 

France. 
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4.0 	 _s 'r u Condi t ] - . OPcvrit iOn: In gWOCiul, tim IAlmIt %-,7S i.1 Lx~cllelt 
cond i L,'on 1 i11 fC ntn8 if is8 a1vil 813 for both me~chanical 
and i nutrumcmaflo n 0.2. n LCuanCC donei HUMP 'in is eo08: leoumly. 

This; incluo iwuI v )alibrtiao of WnLwnntn. A sch~u i p1 unt 
rnaJintunan sP.u (Iyq ~ C j)1Li ou! uti tot w Vi ~ IS\c:1 

5.0 	 EppK'fK,~ V 1KSLifr1iik:LL 

5 .1 Condn c:L a surve of, all b(: cxcan1y.YCLI 1usCing eithcr ste: or.10Nat 

Coolinj Lu.vpr'.:: , Phoa ecubangu a23udit poram,vatu ll'rouqh 
di o re inoif~ tLu quat ity and level. of hwit being rcmcx'ud in, 

thei wouL canany 	 oi c ouJ." r ex cing (hr O~e r ucov (A ( 

5 .2 13am'i; the1:e Mxrount of iinsiion cr un:ud on th .c procesus e-cUJ-1ment. 
Specil>. vUL tAon L~oui d b:. g {vt t~o thu m; area~s15gi ~encrnture 
s3uch asi the pr iay "nd ziuuun' y Wf~cmunrs, 

5 .3: Choc:k covrso ufficictne10y. IDeL e ne processpoun N(IVV8101nd 11 
or vyi~roen wodi. :c.8L1011 canl :incrr.a! plant capcly. 
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SECTION 11
 

Location: ;di ina Food Company 
Date: Septcmber 7, 1995 
Eng ineeL ing Team: SC] -- William Liegois 

OEP -- Dr. 11ani A, Alnakoeb 
Corporate IRLpresentat:iye.: 
Prodacts: Variety of Seasonal Fruits and Vegetables 

1.0 Sumiary: This is a small food processing facility. Steam usage is 
very disorganlized and inefficient. 
should bc prepared. Tightening up 

A 
of 

steam balance 
equipment and 

for 
the 

the facility 
liberal use 

of insulation wil. also prove helpful. 

2.0 	 Plant Dcescription: The plant' s production capacity is contained in 
two building,.;, A aud 13. Both plants lhve several op,.rating lines, 
any cf v.ich can be. opera ted indr:pende-utly of the other.. Building 
A has several spcia]..items, three evaporators, two chillers, and 
hot uat cr heatin ecqu ilmeant. Both plants have. st.eara sterilizers; 
they are of several different designs. There are several moving bed 
design uits foi. Cri:ns. Plant B has six autoclaves. 

The units L With from twoare. stivll stecna 12-ton-lper-hour boilers. 
Both 	units are n:ceded during the peak scasorL (Hay -- September), while 
one unit is kept as a standby the rest- of the year. The loilers burn 
4,000 tons per year of No. 6 fuel oil. 

The plant also has a can ranfacturin% facility. Both soldered and 
electrically clded cans arc produced. Al necessary parts are 
ruanul :,cturcd frm sheet stock. A printing press line is also present. 

3.0 	 Overall I:Lpre ;ioni: The plant enginecr and staff have worked very 
hard to improve. thr pl.t's energy consumption. Their primary efforts 
to date have. b0een in the el.ctrical area. By improving the plant's 
power factor froa 0.7 to 0.9, they have reduced the plant's electrical 
bill by 35%. They are interested in help on steam conservation. They 
were not interested in an energy audit at the can manufacturing 
facility. 

4.0 	 S_)stetn Condition and Oper-tion: All of the plant'; systems were 
operational. Both boilers were Egyptian made and of fire tube design. 
Purchase of a new boiler to the older of thereplace 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 curxent needs and projected future 
requireeients. Steaa line 	insulation is poor or nonexistent. Con
densate is only returned from the evaporators. 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, equipment is insulatod. In many areas, st:eaM 
is escapin3 .tom .ither p:[pAJ , leaks or ]eahs from poor sealing of 
process e.quip:ei:nt. 

The plnt would nrel::t:Iy cAofit Wo.rcn o inttrated (norCgy program. 
Up to now, if heat w'' o': n ed, a stoe i.ylina was run to the area. 
Chillers :,A coolic., t:overs vere installed for coaling, No effort 
has been wade to coordimet, thi 'o two nLeds for heating and cooling. 

5.0 	 EnergCC, Lice Op;cr,:':ti,. : 

5.1 	 Perform" a systecm sLwm bafil ance to deto:imne the amount and level 
of st eran (pem'ure) ruqu:r,: in the diffurent plant areas. Chec 
line sizes and routing to e.].ir ate unnecessary iressure losses 
due to piping. 

5.2 Look at tie ])rocssng op=.at eu. Det:crmiine if lower level 
energy source c::n be Ma -, imttmed for steam (nsing warm w;.ter 
for some OporO Lt o5s wh ich prey iousy used steai). 

5.3 	 Determin - many S1eom US-Y- really require 10 bar rtem. 

Explore tihe us' of a ].u:-Tressure st eamn header (1-2 bar) for 
as many u.ers at possible. investi:gntoe the use of a small. back 
pro's :tAe tuurb ilc for p,enercating low-prenur ,steam from hgh
preosure Ve. This nLy r'eqvire increasiug the high-pressure 
stem head'. to 15 bar or so. 

5.4 Extend the aud t t theho can manufacturing faciliy. Natural 
g5as i. consume.d I- sC:vcral process areas, and coobustion 
efficiency appurc, low. 

5.5 	 Prepare an audi1t of actual operating hours. Improving system 
output without increasi:g energy requirements is quite feasiLle 
for tLis focliu] . 

5.6 	 Look at storage of '-e-enargy heat for other systems, for example, 
install a largo wat.r storage tank. The water in this tank could 
be heated by low-level heat rejection sysc ms and saved for future 
use in say a warm water w shing operation. TMi: type of a surge 
tank can be used to reco,er heal from different processing lires 
which may even operate .v'eral hours apart. 
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AMain Surtichcr 202- 163.757., 

Vice Prle'idct "Ic: 7 10-822- 1:)(1 1 [AM\ \ . VS I 

March 7,1986
 

Mr. Marshall Monarch 
Argon National Laboratories 
Building 362 
9700 South Cass Avenue 
Argon, IL 60139 

Dear Marshall, 

I enclose the docments on the Egypt Screening Report for your internal use 
only. As I mnentioncd on the telephone, I would appreciate your treating these 
docunmnts ;s confidential since Ihey represent the product of 10 days of 
"free" consulting in Egypt. 

[.incerely, 

/afr 

enic,
 



INDUSTRIAL EIxThEGY AUDITING IN EGYiqT 

SCREENING 1EPORT 

PRfEPARATION OF OEV'r TASK ORDER Nr. 2 

Prcpeard lDy: 

IWGLXR, .AILLY & COMPAIW ARTHUR D. LITTIX Inc. 

WI~H.ICO'. DC U.S.A. CAPMIRIDGE, MA, U.S.A. 

Prepare.i For: 

THE ORCANIZATION FOR ENERGY PLANN.qING (OrP) 

CAIRO, EGYI'T. 

Septembcr 10, 1985. 



Thic repo::t adres.s( ilin tilree 
Nueues rMiUd by OEP during the 
tntro
ductory meting huld on //1900:
 

- rWiInJg Uf the elevcen candidato plants
 

- elimintSon of those 
 Wotdoservinh an audlt unJer their present cOW.Ltions 

-
 munagewent attitude, t o:ard eneigy conservation. 

To addresu these issuec, 
 we carrieN out the follo;Jng steps:
 

1. Vj 4t of'r!;ieu and preliminary analysl s of the cellected data in 
cloe coo[ceration wit. OEP vtaff. 
There viLits providod us with some in-

Cightso 
ito the attitudes of the tecluical:Iugcrs met in the f.lants regar
ding practices affecting cnergy uti3ization. The results of this step are 

urmarlzd briefly for each planzt tond are attached to this report as appen

dices ." 

2. Pouj.J:tIu-itionof thv 
Mx)'nti-lc r .olncc.;at each plants..
 These esti
mates were based pr:arily on a coty;.Rioan of estiat:ed specific energy con
cumption nt each plant to " internatLonal standards" (in ton of oll equiva
lent / ton of prouct). The rel tiv, difference in upec~fic energy constu
ptiou pzovJdd L.ueasur, f the "technical patentJal" for energy nvings.
 
Using our cb''ervatinns; during the plant viits of the energy efficiency of
 
major equipment coupled .ith our 
o::l:cien:e gained in oLthe countries for
 
simiar plants and using international oil price, v.nestim-jated roughly the 
Heconcmic potential", i.e. Yhose cavingo which are likely to be achieved by 
ixplerenting proje:t 
 with pay back of three yeva- or less. Similarly, we
 
estimated the uaving practicen hch'evtble f:om iMplszmenting low cost/ no 
Cost conservatlcn muasures. 
The results are pZesented in Table 2.
 

3. Assess.ent of the .ikelihood of qapturing the economic potential. 
We selec
ted four key criteri, to assess this likelihood: 

- technical feasibility 

- repl cability 

- u itability for training 

- lnagement support 

* These plant visits revealed that a number of generic low-cost energy conser
vation muasures were applicable to most plants (See Table 1). 



Based on judgement, :e assignCd 4 slcore on a scale from I to 3 to each criteiia 
for each p]ant. The sum of the four scores for each plant pr¢,vided a rel
ativc r-:"ule of the lilh|od f capturing the cconeioic potential. This 
M asuru waa expresed in high/u.]jur / low categories (Sue Table 3). Note 
that commontu on ranaigouent attitu% at each plant are ingiven the attach
ment s. 

4. Composite Screinq. by comparing th uconomic potential at each plant 
(result of ,top 2) to the ikelihond of capturing thi, potential (result 

of step 3), we idctifind three energy audit categories: 

- category A 1 top cV0d0date plants 

- category B : good c,ndidato p]ants 

- categoyy C : plants not n .din an energl audit at this stage. 

5. P3 n1t Grounina. 2n vJew of the a:.proxi..ate and prelir inary nature of the 
data uollected in those one-day lait visitn, we found little hasis for 

ran:ing the plants within eac% cattury. Inutend, a grouping of the plants 

Athin each category appeare.1 ruscnaLle becauun of: 

- siz:;ilrritieu in tLhe produ-to / prucese& of soaou of the plants 

- di~simil iltle in t]h size and conolexity of the plants. 

This grouping provide a basis for our ioplventation strategy (See Table 5). 

In conclusion, we found that nine out of the eleven plants dceove an 
energy audit, and Lre likely to yield -ubstantial enc:r y t;avings. 



Table 1. Need for L,-, - Cost nr-v Cqep-%tin 

SGcneric rrcbe= in E7,Pt. 

Plant Th--Iral 

1.40! .-4 0 
Others 

0 .0 

G 

0 

r0a F 

0 v 0 4J C' 

t- _ _ . -. 

CAIRO 

Oil Soap Co. 

elwar,Cement 
Abu Zabal Fertilizer 

Z: Nazr Ccke 

21 Nasr P -hem. 

Yp..ha Food 

Co_ 

L 

,, 

U 

L 

B 

L. 

L 

M 

L 

M 

M 

H 

H 

M 

LL 

H 

L 

LL 

H B 

--

E 

7 

Alex 

ibu .Ir Fertilizer 

Refinery 

Misr Chem. 

Starch & Yeast 

Edfina 

L 

L(B) 

B L 

HB 

B 

H 

L M 

M 

B I 

B 

H 

HS M 

Key: H High Need M Medium L ZO
 



TABLE 2. P.ELIMI!N'A.-Y ESTIMA7E F P T IAL EN2GY SAVINGS flY PLA 

(2asel On :982/4 0Dta and Plant Visits) 

Annual Enercgy Cons. PrFdcton neciic EntrCy Cons Savings 
Fue l E lcc To t F e l/ E b ei Tee ! Tec nical 3 

n__-_c_4 )
1)-l 4PTOE) e 1) Tee Eccno2c(Nam 
 Unit Unit Unit

Plant Name e f'ton scl~tcn ton/;cur t Toe/vear 

A. CAIRO 

1. Eelwan Cement2. Abu Zabal Fert. 211,200 199,6 *58,6-00 e s t0(5) 0(se 4 Not 1,525 VY-t.13C(.070)sin 220,000 t 12.4. 1 :i0) .170.(.Z97)0(0) 0 (0) 0 (0) 43 2C-20 ' ' 50,0_-75, 000 
3. El Nasr Coke 53,750 160 - 6S,750 44,C03 t(N'-KE3) 1.22,".70) 1,36,-0.(45) 1,56(.715) 544 - s t 40-50('C -0,C0C-350004. El Nasr Pharm. ff 9 est8 , 1 0, 4 0 0,st Not Sian. N/A "'/A

- N/A !0 2_-,C(15 2,0n3-4,005. Kaha Food 
 4,500 2.3 5,100 20,O00t (?) 
 .225(.1G) 115(100) .254(.125) 50 25--5 !C 1,o0-22,030
6. Dil & Soa3 Co. 2,475 9.7 4 ,00 12,0O0t (oil) .206(.1,4) ) .46(.314.. 2 15 00-1,200 

B. ALEXA.RIA 

7. Refinery 172,000 .97 196,000 
 4.91) 6 t .035(.020) 20(15) .39(.032) 20 15-i5(5) i0,000-30,030
S. Abu lKir Fert. 196,000 (8.7) 198.000 277.000 tXN7 3 )9. Misr Chemicals 66,C00 99 91,000 Not si N/ANn ' /A N/A 20-20 10-2C('-0) 9,000-18,05010. E. Starch & Yeast 
 8,000 19.4 12,890 38,000-(4prod) 0.21(.13) 510(N/A) .:4(.2) 
 40 25-35(15) 1,200- 4,000
l1.1 Edfina Fcod 3,400 6.4 5,C00 ;/A N/A (.1) 145(115) N/A 40 25-5(C0) 1,300- 1,200 

Source: Eogler Bailly & Co &"A. D. Little Inc. Seztebcr 198
 

1. 1 G%7. = 250 TOE 

2. A (B), with A = estimated SEC at plant, and , - into rnational standard 

3. Defined as differenee between A and n above % A. 
4. Rough estimate using world energy prices, stte analysis and experience gained in other countries and similar plants. Nur-ber in (
 

indicates fractor achievable frcm low cost / 
 no cost -arures and projects.
 

5. With major plant rehabilitation 

6. With brand new line of production from natu.--lcas.
 

http:0.21(.13
http:1.22,".70


TABLE 3. LIKELIH OD OF CA TUR;c T.IZ POEN'T, ERGy SAVINGS 

Criterian A B C
Technical -pc lty 

D 
Suitailitv
Plant name ..na ce-cntFeasibility For 

TGTA, RankingAtt4 t:Ce Score 
CAIRO Accdit Trainig(I to 3) (1 to 3) (1 to 3) (1 to 3) ( = 12)
Helwan Cement 1 1 2 6Abu 

2 Mediu / LowZaba! Fertilizer 1 1 31 6 ?edluz / LowEl Nasr Coke 1 1 2 5 
 Lw
El Nasr Pharmaceuticals 3 3 3 1 10 2ighKaha Food 
 2 
 3 
 3 
 2 10 EighOil & Soap Co. 
 3 
 3 
 3 
 1
2 Very high
 

ALEXYA"UDRIA 

Refinery 
 2 2 2 2 3 iediuAbu Xir Fertilizer 1 I ! 2 5owMisr Chemicals 2 1 2 2 7 MediE-ypt Starch & Yea.t 3 3 2 3
Edfina Food Vry Eigh3 3 2 11 'c -y Eigh 

Key 
 A: Technical feasibility - Technical easiness o achieve saving potential - A measure of foreign technical assistance needed.
Score: 3 means little / limited foreign asst.-nce reg':ired.

B: Replicability depends on type of projects i-".tifed and nurber of possible poplicat i ons in Egyt.C: 
 Suitability for training diversitv of opportu.itis, te-.nicai contents and losses envroent 
=cans high score.
 
D: Management attitude 
: 
Good support provides high score.
 



Plant Name-Potential 


A: CAP.o 

Helwan C'~ocnt 


P-1- Zaal-al 


r-l Nasr Coke 


El Nasr Pharm. 

Y~aha Food 


Oil & Scap 


Refinvcr. 


Abu ?tir 


Xas= Chemical 

Egypt Starch &yeast 

Edfina 


TABLE 4. C0.'Y'STI. SCPEENVlrlG 

Savings (70-) 

Li~elihood of 

Capturin- potentlal 

Ait 

Catcar 

) 

50,CZ-75,000 - A 

.na~fcnCw C nn t c 
3CCC-5,0 i Low3 
2,CCC-4,OCO 

Bc 
1,00-2,000Hq 

600-1,300 Very High B 

10,000-30,000 EighA 

Insignifica-nt oCEmitd 

9-,0C0-3,000 cduB 

3,000-4,500 verv Eigh 

1,000-2,000 
B 

,ZCy A T pcaidates 

B - G.cd =?-ic!,ttcr 

C - Not cz-niates 



TTXlLE 5: A Stratecrv for Imnle-_ntation _ Grouping the Pla.nts 
7. 

Anprcxi--ate 
GROUP PLraS po s s i ! r1 

cu~nlativeContnts 

Sa 'rzTOE)I. ycar 
(ro"--ndcd) 

1. Eelwan Ce---nt 
El Nasr Coke 30,000-: 0,000 Siilrproce ' te. 

2. El Nasr Pharmaceuticals 

Xc!a Food Co. 

8,000-14,000 

.ranse--...r of mintral raw =aterials,size and t-Te cf work tc be 2erfor-ed in 
en2r-, 'uzit and engineering.
Invic>!1-Y.L-hc t are reatively 

'yr*ER 

Cairo Oil r Soap Co. 
Egyt Starch & yfot 

dfina Fo-od. 

Alexandria refinery 20,000-30,000 

unrar uzrrz, ....coiect',. they
c..nstitutc : o u group f plnts
Io= t-1)-stand ;>oints cf pzoCct, process, 
size and cnerqg, utili"'-tio, 

Can be studied independently 

Misr C-c=icals 9,000-18,000 


