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Abstract

The research aims to find appropriate ways to achieve the highest value for the outputs
of production processes. The problem of the research was represented by a deficiency in the
optimization of dealing with the crude oil supplier, in other words, the lack of parity between the
inherent value of crude oil and the current production processes to expand that value, which leads
to the emergence of a high percentage of a heavy by-product (fuel oil) of limited use and low
value, at the expense of light products. High demand, specifically the gasoline product, which is
compensated by importing premium gasoline. Therefore, the importance of the study lies in its
addressing an important applied problem in a large and vital economic sector such as the oil sector
and contributing to increasing the production of light petroleum derivatives and improving their
quality without the need for additional quantities of crude oil. The research adopted an applied
case study approach, and used quantitative indicators represented by mathematical equations when
analyzing the results. Data were collected from official records and reports of the Daura Refinery
departments, and the Karbala Refinery was also used to take some design data about the Fluid
Catalytic Cracking (FCC) unit. One of the most important results of the research is the production
of premium gasoline from fuel oil, and improving the performance of the refinery. As for the most
important conclusions, the circular business model leads to expanding the value of crude oil by
taking its by-product and turning it into a premium gasoline product. One of the most important
recommendations of the study is the necessity of making reforms in operational methods that
would add new improvements to the product and productivity.
Keywords: Circular Business Model, Operational Excellence, Closed Loop, Fluid Catalytic

Cracking (FCC).
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da¥) dbsh dadll Bale gshaal) Jacdll aky (Lol gitall dens Jilke dedaidll I pdyy
) il i) e el QLAS) Ll oS Fiall jee 51 o i) laca dilSg

coyac slgi) die daiiad) Lakaidl

SIS Jighal) janll 3 e

Classic long life model

el ibie Jropalaa 3k e (GEL U e laiiall Dlgied Jlil Ysla dediiall a2k
Sl Lz olaely mleaill LB cllecall a5 deadlly Cuasill s,
Gileasally (3aguall

Y e gl

Encourage sufficiency

Chuagll

alalal) Ge) b))

J&al ) i) Jisaal il Bale) yla e lsall (e Litiial) Al dalsiall Calags
B Lee cplsell Lianall dadll Plasw] o dadll Glaje S 3 dilia) dad @S Baas
QS 5 g o pund] alaia) agadd cpdl) Glilgl) L3 el Apilas ST il dasg

Dlsall dad prnags
Extending resource value

Page | 100



https://jpgiafs.uobaghdad.edu.iq/index.php/JAFS/index

Journal of Accounting and Financial Studies ( JAFS ) dlla g dpalae bl o Alaa
VOL.20, I1SS.70, YEAR.2025 P-ISSN: 1818-9431, E-ISSN: 2617-9849

Buas Osla Slhlee lgadlsiy dadl) Bl IS8 e giiall Jlal) eadly dlsall
Aalall ylsall digal ok O Aadl QL) 2y L dlsall pand lnaa i ¢ o] dalaily
il e s JIKal )

Llee o Aiid) Cilajaally sasly Llee 2083 ok e dlenll lgnse s Aalaiall aai ebiall dilsa) | 2
Aol Y1 e Jiee dacliall 454l psgha A eliall ol ) Hhiy ) .l Industrial Symbiosis
Leno Guuatlly Lails 4

18 Blol) Adpaall 25gal) e Talaic) Cayeaty  jreadll
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x/0.30 & (x) slpaill Laliy) Juds ESI Asl<al) L0l) dalaiay) il
'GPI GPI Indicators Equivalent ESI
0.50 0.15 L) cbla A 0.05 slogdl Basa— | 1
0.05 bl clal) el -
0.05 clsgll casli Julis —
0.17 0.05 Tl cllal g 0.05 clatial) ddigiuly dlall L e i ~ | 2
0.33 0.10 olsall Mgiu 0.05 oball Auas — | 3
0.05 olual) Baga —
1.0 0.30 GPI & eyl il gyana 0.30 ESI (& cbijall ofigl goana | 4
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Source: Mohan Das Gandhi, N., Selladurai, V. and Santhi, P., 2006. Green productivity indexing: a practical step
towards integrating environmental protection into corporate performance. International Journal of Productivity and
Performance Management, 55(7), p.598.

tle deanid Alsleall 350n 4 (e de Sl ) lake slag) V) LSy
El = 0.17 (14565 m3) + 0.50 (1145548.045 tonne) + 0.33 (5387008.5 m3)
Bang igad 3k e @y Alileal) dgon wil (gal) manl) Lilee ela) e oSl dal e (el Clang aagi i
Gub oo @l (6K (tonne) olll ag A sasg (alie Sl B G5<8 ctonne Gl sasy I mP caSd) )
m=px v ..(4-3) :40Y) (4-a) daladl
.(kg/ m?3) 3a/a3S 5255y uliis Density saldl 43S : p oAl
(kg) a2 Bangy wliis mass salall A< m
(m3) 32 s2a5: (el Volume 52l pas @ v
(e bial) lalad) dusd) Cuan (1015 kg/ m?) ddal) e lial) clalad) 285 6 -
SWG = 14565 m?
SWG = (1015) kg/ m3 x (14565) m?

SWG = 14783475 kg.
SWG = 14783.475 tonne.
(1000 kg/ m?) el 28LS -
WC = 5387008.5 m?3
WC = (1000) kg/ m? x (5387008.5) m?3
WC = 5387008500 kg.
WC =5387008.5 tonne.
El =0.17 (14783.475 tonne) + 0.50 (1145548.045 tonne) + 0.33 ( 5387008.5 tonne)
El = 2353000 tonne.
Aaal A L) jolae Jaee S8 (e il il B9 el 51 Jae 2353000 tonne i) Jiass
-(6662934.233) m? o)laia il ¥} Cndl g Alall Ladil) 5,5 Y

t0sSe oS Alad) Tl e (M3) S8 A1 sl
El = 2353000 tonne + 6662934.233 m3
El = 0.353 tonne/ m3

Productivity 4y -2-3
1(6) Aaladll aladin] (3l e AaliY) Glua (5K
Selling Price(SP) gl an jau

Productivity = Product Cost (PC) s .. (6)
aglgl) A Laiil) 085 culatial aly) o8 (6) Jsaall mmagg
Gl g Janal dilgl) cilatial) 4al) (6) Jgaad)
Lalnyl Q) Bas gl ) claiial il Jaa oabidl] Basg giial) au) &
(ap) (D)

1.647 250000 151826.3 m? e ol 1
3.277 200000 61040.5 m?3 -J'Lu\ o) 2
0.235 70000 298331.3 tonne Sl J.ll.'é 3
2.065 180000 87176.25 m3 cyilal) aghy 4
1.656 125000 75483.5 m?3 u'ﬂﬁi ha 5
1.149 53000 46108.25 m3 o) e 6
2.484 60000 24155.75 m?3 a5l Cn;j 7

Page | 107



https://jpgiafs.uobaghdad.edu.iq/index.php/JAFS/index

Journal of Accounting and Financial Studies ( JAFS ) Alla g Lpilaa bl o Alae
VOL.20, I1SS.70, YEAR.2025 P-ISSN: 1818-9431, E-ISSN: 2617-9849

i) Gl iy ASH cililaa @ilily e Tolie] Cijesty ¢ j2endll
DAl e dasude IS Slajiall i lly pbeaall LSH AaliY) Caani-iGPI shuadl) Laliy) g -3-3
N PR PP WL I HN
Total output (&SN cils y3ll) = 3 [(SP) aall Jau x Production Size (zwY) aas)] ... (6-a)
Total Input (<)) =iadll) = 5 [(PC) gl 448 x Production Size (ztsY) aas)] ... (6-b)
S Aaliy) s @il (7) Jsaadl Jass
i) clgind A8 Laliy) Jana (7) Jsaal

LU Lalwy) | (1QD) (SP) gl s (1QD) (PC) clatiall il Jaea | (ubilll Sang gu) e giiall s <
250000 151826.3 m? 1076106.35 ulgsls 1

200000 61040.5 m? 1077312.7 6 e 2

211 70000 298331.3 tonne 63703.71 Jilad) 3
180000 87176.25 m? 153387.68 iyl aghg 4

125000 75483.5 m? 80008.05 L) i) 5

53000 46108.25 m? 55521.1 O3l e 6

60000 24155.75 m? 2722734 ash) cuj 7

A<D Sl Aund llug dalad) lleal) e Taldie] Cayoaty @ jaeadl)
: (Operational Efficiency) dsladal) 5olsl —4-3
A (1) dabaad) 3 WSy Lobadl) DA e Dbedl) clajid) dad 35k Ge Dbadall 5oUSl) s
Actual Output dudedl cils 2l
Efficiency = x100% ...(1)
Actual Input 42l colanal

Gllall 2gana oiaje e 43S cagigll ) g llall daly da0al) Adasill cilatiall jualie doladl) cals il e

:(Regular Gasoline) (salall cplg 5N mita 2 ) 8ol Clualy
Efficiency) - 107610635 x 100% = 0.1615x 100% = 16.15 %
V) e s = 034,233 T S
Efficiency) juey =16.17 %.
Efficiency) sy 0 =1.718 %.
Efficiency) i o5, = 2.3 %.
Efficiency) .yiww =1.2 %.
Efficiency) gyu s, =0.83 %.
Efficiency of resource use = (16.15 + 16.17 + 1.718 + 2.3 + 1.2 + 0.83) = 38.37 %.
LS5 dabaall sl e ddadll Gla il dedd 3yl e Lle W) Gl -:Effectiveness duleldl) -5-3
1Y) (2) daleal)

(Actual Output) dudzall s il

Effectiveness dlelall = x100% ...(2)
(Planning Output) dabidl cils 3l
Effecti ) —MX1007—8025‘V
ectiveness @l gy = 1340962 5 b = . 0.

Effectiveness) jui-; = 96.26 %.
Effectiveness) s 0 = 123.03 %.
Effectiveness)sw 5,= 83.19 %.
Effectiveness) .. wa =26.17 %.
Effectiveness) i ey =39.74 %.
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1Aaedl) Glindall -y LK) Jdaal) e ld Cualy
(Total Actual Output) ddedll Gilajiall Jlea)
Total Effectiveness (&<l dile i) = - x100% ... (2-a)
(Total Planning Output) dbbial clsjid) Sl
$A0ISN Aale ) a6 (8) Jgaad) calily ) sl b

Aabadally Aubndl) Aguddl) Lbadll) ciliidial) agan Jira (8) Jstal

(M3) s2n50 alaiall 7 ) Jona (M?) Sanss rdll g Y) Jona el ad @
1340962.5 1076106.35 olal) (ulg i< 1
1119212.5 1077312.7 S e 2

93039.1 114472.075 Jilad) 3 3
184385 153387.68 ciyilall 3gig 4
305706.25 80008.05 L) i) 5
139711.25 55521.1 Jo) e 6
3183016.6 2556807.955 gl 7

2y sha by e Talde] Gayeay 1 )

2556807.955
(Total Effectiveness) 4.l dile ) = —————— x 100 % = 80.33 %.
3183016.6

(Environmental Efficiency) 4l 5el<l —6-3
140Y) (3) daleal) plasinls ddil) 5oLl Covas
Product value G:ml\ o

Eco-efficiency = - e (3)
Environmental Impact Sl Y

(Profitability) gl das) Clua Gl (o sl dad Glua 24
Profitability Z\eagj\)@hz [(SP) &l o — (PC) el 48] x production z Y aas ... (3-a)
trease LSy alal) (g3 riia (Sly clatial) e g 3sel Alslaall s 23
Profitability ) cu a5 = [(250000) — (151826.3) | x 1076106.35
Profitability ) ;i og,50= 105645341972.995 1QD.

S latiall a0 Lyl il 005 iyl (g
Profitability ) e, =149702834135.65 IQD.
Profitability o  =-14545550919.123 1QD.
Profitability )es uwi5,=14238019661.4 1QD.
Profitability ) =4 s =3961718607.825 1QD.
Profitability )u . =y; =382637540.925 1QD.
Profitability ).smey; =97594358179.5 1QD.

DD gie of o Aaill sda e Al 5LE) dasy Bl ) e o clglon o5 ) Lol 2308 DA e s
Bleall sl & cuall 3505 14545550919.123 1QD ljlsie digin Hlud Cunn Laily cheaall donyy Gandy Sl
Ll adinall Lutedl) 5Lally 5yilae 4Dl 4l L il 138 aes 8 Agal) Lgais A dulcd) )
P YIS LIS L]l laie 59 B gnylise Slaiie gaealy Layll il (rall peall o) 2

Total Profitability &S Lau)l) e wer = 356979359179.172 1QD

356979359179.172 1QD
2353000 tonne

Environmental Efficiency =

Environmental Efficiency = 151712.435 |IQD/tonne.

Page | 109


https://jpgiafs.uobaghdad.edu.iq/index.php/JAFS/index

Journal of Accounting and Financial Studies ( JAFS ) dlla g dpalae bl o Alaa
VOL.20, I1SS.70, YEAR.2025 P-ISSN: 1818-9431, E-ISSN: 2617-9849

Wylie claiall (e dad 38a3 headl dhid o) Ao 151712.435 1QD/tonne ddull sl jlake
sl Dlgiad o gisie 0 Al anad @ Aull V) e 1 tonne JS Jilie 151712.435 1QD/tonne
Al llally £kl il bl

Dt acaial) o) mgl) e gl pud (4 gsliond) 190 heaa cililaad suaal) gl cililes s Ll
(Rl Adeal) pd Ty

gy bl J e il gag cagdsll o aladinly dupkill dideal) 558 (it — 1dyjghaill dulead) Chay -1
1y - lgie Sy Cuals U sl B Y] Sllead A0 Adee a Ll ddaall of gl Sl culg3SI i
2 Wls 5 (s Sedd) g€ o Taas Tatiay 2] cillee o Tuss Teday Agsn llead) b Gunail
s Slaad) S ) agisll ) dagad b p ) Al e W Llas 1 Osle (15) adles Al dalal)
a8l & ally bl (guinill el sy oo Clasgll sda Gl oy o) lgdany JaSi duali) Clang sae Glaaiul
lelasias (VGO) goneall (2bdll Sl cary (5% sansl) o3 cDlate ¢f Lo DS hean (o dasecaill Lgilil
Al 3 gy (LA SNy ) aligats agid Al Bale 358l Cu adias il 138 o V1L Sbeall clg3ISY
dogal) bl Aol (g0 (il 3shsll ) s ol (70000 B/D) adlss skl dlanll 33k Crenis . el
255l )y e ale el @ By Lz Y 8 Addieal B3 Cae gy (49506.329 B/D) ojlake il (Adlall)
LS Lpshail) Llanll 5,56 Aty aLaN Faaioed) Lalil) classl aaly Cipall (e 2V 13 LAald ciladadin) (mal

VGO (&1l il ey (50 %) rds & LPG
i 5 & ol Basg
GOHT PNU
gu.' ) Baay
ssall VDU ) PV EL g
AR Binyg dssh je <) T
i) CGO (70 %) B HT Fcc Jlaa gl gl
. E1A > ias Oil 2i2
YY)
 Sakal)
il
VR &1l (igial Aidd g
(50 %)
(30 %) (sl pad) dila clilia | A g

L)) Y cay Adanioal) Clangl) aaY Jaus Jabaia (4) JSA)
Gl 138 b Cargieaal) i) Guen sl ol 31 e (463¢1) Gadld) e Taldie) Ciyenty t jreadl)

Gaially VGO ehall 5Ll cu) saagll o328 35 (Vacuum Distillation Unit (VDU) eldll udaiill sasg -1-1
VR &)l

Lald @ha S e bl aaill Llee 23 :Delayed Coking Unit (DCU) ool aniall 53ay —2-1
gl 5 oY sy dalledl Al (gady Akl dsall o LA el (e Aaslll ALEN Clilaal) ada
il s - (Biaall) Baclesal) Jalsal) e g cimtl QU i ) lally iy dsnasall dlall Jisatl 8ISH
A e cuy Coke Gas Oil (CGO) Aanis lin Jaasg SUll cuj 5o Gandl o3 8 Zlanll 038 (s caslladll sl
FCC e £330 Walla (sS (53l VR ALEN il (o oSl and o |aiad ey ool 435S
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Cupsll (mddie Jpall sasg G _aws :Gas Oil Hydrotreating Unit (GOHT) ) cu)y dajm sasy —3-1
ol Sl sy sa sasgll eda e galill (6<ss Ultra-Low Sulfur Diesel (ULSD) d&l da
Oyl ld g g pngl) Jugad ailall (ghuiaill sl dlee 335 :Fluid Catalytic Cracking (FCC) sass —4-1
Gl FCC i -daulia Cagyls 3 Gine dudle Pla (g dad iy caal e (s < @laiia ) Jlad) Jsall
il s iblee skl By cclaiall clibiieg spatall AdsY1 dgdl) pe ST o L Cuen Fids Slicas
5Ly eclishall Tadgs FSY1y ALAY AdsY1 Mgl s liaas cagals A bl (ghiatl) Sl dlee lgna sk
.(Meyers, 2004: 158) &igall 82Ljs Al Sl pdil) Claginds cJuadall 434 50
LS Mo S I LPG audall e J ) e Jigad sangll 028 b o3 :(PNU) B ol sasg —5-1
O )N e I ANSY A pagll aadns tHydrotreater Unit Gasoline (GHT) ¢l j\<l) dsjos 5aa5—6-1
{(95) S dear e GBSyl 2305 dlle sams 05 (lg IS aeinal Gt ddac A
Aara cigry ¢ Slaall (plg I ¢ Jlusal) Jg gl 3le) o Afidia FCC 5asgd 404Y) culatiall (46<5 —:FCC 5asg Chlaiia -2
(9)dsand) eamsy Al il (AL g
FCC saagl 45¥) claiiall agan qaead (9) Jsaall

Aanna) ) i g @
31.6 % Slewad) Jg il 5l& 1
66.0 % e oalgsls 2
12.8% P EQLPH 3
33% W g 4
113.7% ganall 5

LK has Lalall FCC saag ¢(2) galdl e Talaie) Cayualy 1 jaiadll

) daball aadied il 3585 s (Mol sl 3 5L ey dleles daled) S ) ae daidd) gl e
Heavy Fuel (HFO) Jull agigll cuy ae Jalis 2L gy g i)l ey cculinyall Jaal (5y9 puall LA~y
ehal 30 oSS Y Juadl Js il Sle paiind cpn 8 - elpeSl il 8 lagdy axdiens (3l <) IOl
Gaasi OsSie Glld) cailall (Ghaianll Sl Bang (e Bydibae el Galg SN ) ddlia) (BE o) Baay (8 adde Cilalles
(M?) slate AL 3585l o) ans Jars a9 DAL goene o @ilall (Ghaintll juusll sasl A8l claiid) agan
sl 3la (e mje e sa5 86720.5 (M3) ojlie ehi Sle Cu) Jaee I L) 287310351

: Y (10) Jsaadl leaa LS

FCC 5asg! duilgdl) cilaiiall agan qud (10) Jsand

Y (e Lnanal) Lol el g5 &
97.6 % 95 oSyl axe liea culg)ls 1
12.8% LCO 4k &g 2
3.3% HFO 4L cig 3
113.7 % gsanall 4

(3) Galddl LS ieans Galall illenl) laia ) ol haad) uls S wo Jlesall S il 5le dah gan ey Cipesiy + j2emal

Ge 4 LS ol s e A3lhe fan Alics Lgses (s8] bl 3 FCC ang (e 323l 08l Sl das cilaal
3ns pe enlatiall S G Caw daenas 5315 Jyeand @lldg (%100 o ST cilaiiall S g sanall o) Jaadld)
Clatie it e Taldie] Aokl dleall Silleall ehal 5 2gbeSl @Dleliy cilleall dagls dais Lnle clilia)
Gl gally waall aagll &S cilaial) il (mlad) sl g lly @AY el ) Gl (10) Jaal
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Ol (adliy Auyskill Adaal) gag (9a] 8he il Glhdge Gl Bale) S GllA L (an g)lia) Caad) adle
) deagtl) 5 ) &3l (12) 5 (11)
(0 sl Jalia g8 galine) Coand) Clgian Junal ilish) aaf (11) Jgaal

2 gl i sl agal) <
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Cag (U solises) (sad) skl gy L) alA)) Jaiil ) s sy da plAY) Jakdl AL g4 2
13 (gsall ) uhals ilatia gl (L)
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Gislball ON 220 o Gaaly (galal) aa
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(tonne) Akl ciliglall Jura 7
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603492.937 1145548.045 ALl gl g gana
i 7811162.33 Jlaia; 5387008.5 (M?) ASigiuall slsall Jira 8
1m3 J< el 1.469 m3 1m3 < ele 2,107 m3
0.30 Lauaal) ddant) 0.353 (tonne/ m3) Al %) 9
0.133 Akl dylent)
0.433 g3aal)
:(1QD/ m?) i<y Jwa | 10
81561.88 / Sl cpdgiel
151826.3
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B 75483.5 & =m‘ K 0
ilal) 2599
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Joed e
gl )
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20.83 16.17 - s
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