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K5-2 HHBERNREAHILFEOAL TN

Production Petroleum Refinery (FCC) PetroChemical(Steam Craking)
Yield(wt%) Basic High Severity Type Feedstock
DCC Ethane LPG Light
(PropyleneMAX) Naphtha
C2 Ethylene 0.9 6.1 54 .1 37.4 30.0
C3 Propylene 6.8 20.5 0.8 12.5 16.7
C4 Butene 11.0 14.3 0.2 0.9 5.0
Butadiene = = 1.1 4.0 4.7

(3)REHRATHARIZYN—DSDIFL 2 L& - EIR
BUMFTA 7 WA ZHERERIE T 27 T v h =PRI R E STV E 03, AfkATF
— L7 Ty =T, REOTF L URAEFETE S0, 2011FRSCRBIT DO Z
MIKE, FETAY A~ AFEENIF25T t STHEICEE D,
INHDOT T M, NBBLETUE)TH D T2 OBF KT, W DnDT T b
BEICEEIEESNTWD, i LT, A ROYTAT AT V=11, =F L 4814007
t EORIMT T FEERLTWD Q0164 5ER T /&) 2,

x5-3 HRAORMAATHRAIFVHh——R

. State
Country | Status Company Location Prefectur 2000 | 2011 | 2025
us around 2000 stopped |JAVELINA COMPANY CORPUS CHRISTI Texas 80
us 2008 establishment  |LOUSIANA PIGMENT GEISMAR Louisiana 90 90
us 2009 establishment  |MARKWEST JAVELINA CORPUS CHRISTI Texas 100 100
Us 2010 stopped SUNGCO CHEMICAL MARGUS HOOK Pennsylvan 110
Subtotal 190 190 190
Argentina|around 2000 stopped [IPAKO |ENSENDA | 15
Subtotal 15
UK 2010 abolition SHELL CHEMICALS |STANLOW | 45
around 2000 stopped [Subtotal 45
China  [2009 establishment  |SHANDONG HUAXING PC G[DONGYING Shandong 30 30
China  [2009 establishment  |SINOPEC ANQING PG CO |ANQING Anhui 30 30
Subtotal 60 60
India 2016 planning|RELIANCE IND JAMNAGAR 400
India 2016 planning|INDIAN OIL CORP PARADEEP 200
India planning UNKNOWN 300
Subtotal 900
Total Capacity in the World 250 250 1,150
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B5-10 1R VAT ARDATHARY 57—

JAMNAGAR REFINING AND PETROCHEMICAL
COMPLEX - INDIA

In 2012, Refiance Industries Limited (RIL) awarded Technip a contract
for rechnology licerse. supply of basic engineering package and
an engineering and procurement services contract for the Refinery
Off-Gas Crakcker (ROGC) plant. The contract is part of the expansion
project being executed at RIL's worlc-scale Jamnagar refining and
petrochemical complex in Gujarat, on the West coast of India The
plant, whith will be among the largest ethylene crackers in the
world with 1400 KTA ethylene production, will utilize Technip’s
technology, including its proprietary SMK™ fumaces, a comerstone
of Technip’s ethylene know-how.

(D)RCARF—LIF7IN—AORGHFRA T HA 5

AF =57 T v —DFE L U TRIMAT T A O—EHAEHEIE, BN A o 515920
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M Tngd (HARD L),

INBDT Ty =T LV AEFERRINELIL ~12505 t /RO JFUR T o Bl T
FT7HALERIZO0~T0%2 72D T, NENLET 5 &t RORGMFET 4 7 7 2 UBRE /1T
910007 t /RIS YS T 5, 72720, 1A P THEKR205 t SFELFEOEDATF—LT Ty
T —DRENTHAD L/ NBIZE £ 5,
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K5-4 RMAAT7HAZREBLTWBRERAF-LIFVH-VEBY /MK

Capacity(kta) Feedstock Ratio(%)

Country [Company Location State Zg:; 2:;'_”;: Ethane { LPG {Naphtha Dh:lslgitljlft
Canada__|IMPERIAL OIL(ESSO) SARNIA Ontario 270 | 0-50 {0-50:0-37{0-11:0-11
Us SHELL CHEMICALS NORGO Louisiana 580 14 34-6410-42 |8-42 15
Brazil RIO POLIMEROS DUQUE DE CAXIAS 500 40 0-60{0-60
Austria  |OMV SCHWECHAT 500 | 0-20 0-25/60-80i0-15
Czech UNI PETROL LITVINOV 580 | 0-30 0-20/70-90{0-30
Finland  |BOREALIS PORVOO 380 | 0-30 0-40 /40-80:0-30
Germany [LYONDELL-BASELL MUNCHSMUNSTER 300 | 0-10 0 -40 60 - 100
Germany [BP REF & PC GELSEN BUER 550 0-5 0-20 80 - 100
Germany [BP REF & PC GELSEN BUER 515 0-5 0 - 20 60 - 100, 0 - 20
Germany [DOW BOHLEN 610 | 0-10 0 - 10 |60 - 100} 0 - 40
Germany [DEUTSCHE OMV BURGHAUSEN 450 | 0-15 85-100{ 0-5
Germany [INEOS OLEFINS KOELN 475 | 0-10 0-10 /90 - 100
Germany [INEOS OLEFINS KOELN 680 | 0-10 0-10 /90 - 100
Germany [HEIDE REFINERY HEIDE 110 {30 -70 0-15/30-70;0-30
Netherland{SHELL CHEMICALS MOERDIJK 910 | 0-10 0-5 10-100:0-100
Poland PNK ORLEN PLOCK 700 | 0-20 0-30 /60 - 100i 0 -30
Spain REPSOL QUIMICA PUERTOLLANO 280 0-10 0-10 z80 - 100
Saudi Arabi{ RABIGH REFINING & PC RABIGH 1,250 [ 0-30 70 - 100

Total Capacity in the World 9,640

(5)BEICHE TR AMATHADSOIFL £ E - BIROFI
HARENTIE, RINGI*OETNVEHFELE L CESBMX CFCCERWE T 7V 7 T v 1—

THWE LT, =F LA « BN A G L TV 59,

%2003~20054F HARBUHHBIDEZE 7 m =2 T,
2o a v — b S RS E SN G F 2 O BER,

(Research Association of Refinery Integration for Group Operation :
Second Stage Projects for 2003-2005)
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E5-12 Oy 7 QR BILAF—LIFVH—EE

(in 2012) Refinery(morethan 100KB/D), Steam Cracker (New plantin a remote place)

-

@Operating O Operating ¥ Under construction, Planning

20124ERf D= F L U BEJI35L T t /HADOWN, ANV (FAZ U - XY 7R I
2537 t SHEH DN, B, JFEMIEE S B SOREEN - TSI L T B
5 AL S IX, 20254512663 5 t 4 FE TRESRIINT 5 L HEE L=, FEBIZH

3T oM,
#®5-5 OY7DIFL EET 7B
Ethylene Plant in Russia Capacity(kta) Feedstock Ratio(%)
. . Year Refinery M.ﬁ.m

Status Company Location Region 2000 | 2012 | 2025 |0f-Gas Ethane | LPG |Naphtha|Distillat | NGL
OPERATING 2015|ANGARSKPETROCHEMICAL  |ANGARSK East Siberia 330 330{ 450 100

UNKNOWN [EASTERN PETROCHEMICALS _ [NAKHODKA Far East 1,4007 0 0

UNKNOWN]GAZPROM ASTRAKHANG [ASTRAKHANG South 200? 0 0
OPERATING GAZPROM NEFTEKHIM SALAVAT [SALAVAT Volga 300]  300] 300 0 0
OPERATING] KAZANNORGSYNTEZ KAZAN Volga 80 80 80 100
OPERATING| KAZANNORGSYNTEZ KAZAN Volga 100] 245|245 100
OPERATING| KAZANNORGSYNTEZ KAZAN Volga 160[ 360/ 360 100
OPERATING| LUKOIL PERMNEFTEORGYNTEZ |PERM Volga 60 80 60 100
OPERATING NIZHNEKAMSK PC NIZHNEKAMSK Volga 485 635 635 100

UNKNOWN |NIZHNEKAMSK PC [NIZHNEKAMSK Volga 30/ 1,0007 0

UNKNOWN [NOVATEK-TITAN [omsk West Siberia 400? 0
OPERATING SANORS [NovO KuIBYSHEV Volga 80 80 80 100
OPERATING| SANORS [NoVO KuIBYSHEV Volga 100]  100] 100 100

| UNKNOWN|NOVY! URENGOI GAZ [NovY1 URENGO! West Siberia 3407 100

OPERATING| SIBUR NEFTEHIM [ksTovo [Volga 300]  400] 430 100
OPERATING| STAVROLEN [BunYENNOVSK [South 350]  350( 350 0-30_{70-100
OPERATING| TOMSK NEFTIKHIM [Tomsk West Siberia|  300]  300] 300 0 0
OPERATING| UFAORGSYNTEZ [ura Volga 60 0] 60 100
OPERATING UFAORGSYNTEZ [uFa Volga 175  175] 175 0 0

UNKNOWN [ZAPSIBNEFTEKHIM [ToBOLSK West Siberia 1,5007 0 0

UNKNOWN xill 2025 year [unkNOWN | 3,000 0 0 0

Total Capacity in the World 2880( 3505 6,625
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AT ClE -+ e BT A 7 W A B MR CTE R W ATREMEDR & 5,

x5-6 DO7ORHERRKET MK

Refinery Plant in Russia(more than 100KB/D) Capacity(kta)
. , Therm
Company Location Region Crude | Coker Cracker FCC.,etc| HDC
BASHNEFFTEKHIMZAVODY |NOVO-UFA Volga 285 7 52 22
BASHNEFFTEKHIMZAVODY |UFA Volga 235 31 38
BASHNEFFTEKHIMZAVODY |UFANEFTEKHIM Volga 183 24 17 19
80 49
CENTRAL FUEL CO MOSCOW Central 243 20 31 34
GAZPROM SALAVAT Volga 168 9 10 34
GAZPROM NEFT OMSK West Siberi 286 12 217 66 19
30
LUKOIL KSTOVO Volga 359 47
LUKOIL PERM Volga 279 18 9 16 65
LUKOIL UKHTA North West 127 8 19
LUKOIL VOLOGRAD South 225 8 9
3
ROSNEFT ACHINSK West Siberi 131
ROSNEFT ANGARSK East Siberia 385 11 26 34
ROSNEFT KOMSOMOLSK(ON-AMUR) |Far East 141 10 11
ROSNEFT NOVO-KUIBISHEV Volga 192 25 17
ROSNEFT SAMARA-KUIBISHEV Volga 141 16 14
ROSNEFT SYZRAN Volga 214 17 17
SIDANCO CRACKING SARATOV Volga 134
SLAVNEFT YANOS Central 290 12 30
SURGUTNEFTEGAZ KIRISHI North West 336
TATNEFT NIZHNEKAMSK, TARTARSTAN Volga 120 36
TNK-BP ORMS,0RENBURG Volga 130
TNK-BP RYAZAN Central 340 22 18
TNK-BP SARATOV Volga 130
Total Capacity in Russia 5,500 383 383 331 122
(51 A X#k]
1) SR, rfibicsktem o7 ofabFERE (727 NISFRA A #720134:9~10 A %)

2) failkEEL -

3) AMER - AlbiiEStE T LE SR
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