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PROPOSED AGENDA

1. DATE AND PLACE

October 04, 2013 at No.12 Reception Room of JSW Muroran Plant

2. GUESTS

Mr. Sue Jing-Shung
Mr. Su Shiuan-Ming

3. ATTENDANTS FROM JSW

Tsuyoshi Nakamura

Yuji Shimaki
Hidekazu Isogai
Naoki Yamaguchi

Kensuke luchi

4. PROPOSED SCHEDULE

October 04, 2013 (Friday) -

9:15- 9:25
9:25-10:00

10:00-12:00

12:00-13:00
13:00-16:30

Manager of Construction Division
Engineer

Deputy Plant Manager / General Manager,
Forgings, Casting & Pressure Vessel Dept.

Group Manager, Pressure Vessel Group
Deputy General Manager, Pressure Vessel Group
Senior Engineer, Pressure Vessel Group

Deputy Sales Manager, Tokyo Head Office

-Reception Room No.12

Greeting

Explanation of JSW Muroran Plant
-The Video Program of Pressure Vessel

Shop Tour for the JSW's facility

(Forging Shop - No.4 Machining Shop -

No.4 Fabrication Shop - Japanese Sword Shop)
Lunch at JSW Guest House

Discussion
- Introduction of Current Activity for Pressure Vessels

- Q&A
Closing




(3). ) & 25 BURE Rt B R RELPR &Y
BRI ML PR S FE RS FRAMFR = TR B B4 R A Al Be B T
Q1.The weld join type selection between btm-head to skirt of this Reactor.

What NDT(non-destructive testing)treatment is applied for this weld join.
(4nE 1-1) -

(&l 1-1)
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Al ¢ PR MERSERETIRIE Ry 454 T C; 5%aTEATI Ry 182 kglem?2 » H AH i~ =IES R

YL B R T A as A O ] — B P ARy AU T RS (el 1-2
figure 4.2.4(e)) > FFT LUETT S MNEIRHFHE ERENG IR AR > ¥ 00 50 I e
FH R RS R E IR B R A R PR A AR S B IR B R i & T
FRIMT) 5 TR AR A - B — DA I H R b I (UT) HE AT N BRI
R LAECRIF IE AT E

2010 SECTION VIII, DIVISION 2

c
‘ - ~ Double
" - Welded
(2)
—

Obtained
by Weld
Overlay
I.II
— Forging

(d) (e)

Notes:
1. All welds are continuous
2. ¢ is the minimum thickness of the weld metal from the root to the face of the weld

3. Attachment weld size: c 21,

Figure 4.2.4 — Some Acceptable Skirt Weld Details

(&l 1-2)
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Q2.The low alloy steel 2.25CR-1MO-0.25V application display.

A2 ¢ RZJESZEEAEAIRI 2 1/4Cr-1Mo #f(—#¢72 210mm thickness), i ERIFE T B
et S EFMBE o K T V7 ERs 2 1/4Cr-1Mo $RVfEgad » IR
JEZSNEE | JILUEIR (overlay) R LY 3-4mm [EHIREEHI(SS309L/SS347L)
RIEHTSEERARE - TENNSUS eSS R T - AR A R SR IR S 24T
FERF (2 1/4Cr-1Mo $il) K B SR » FIUSERF R SURF & B &AL
B SRR > PRI A1 REA (2 1/4Cr-1Mo SHAE( « & BRI R & 24 AR R4
Rl IE J158 S R BN SR EAVET I - SAURHERL  EHARETR
EFEEFRIERT - K5 RS FERS I - SRR B RV SR -

2 1/4Cr-1Mo S B AR S ~ PraEEes RFAVERL - TEEINS A E R

GRS o S R - BN SRR A I SR b R B A7 S B FAY S
fEES - Eohm - SRS N ESS RIS F IS Wi EIIZ Lk » /S
RZHF Cr-Mo sipfksl» 5 (8 2 1/4Cr-1Mo 8 - (22 B I a0 -

IIES FE S R oREOR - RS AAGERE » Bt PRk & = > — Ay
2 1/4Cr-1Mo $HE/REERE 25K > 1 2 1/4Cr-1Mo-V $f > B LA =i E
F4o BARESMHLIODORBEE ) HFHHiER el SRS H4HIEE

B S VEUA FE SR IR e (overlay) @ (disbonding) PERE » PRI > FEFIAE

S BRAEEE L -



TR 2
Q3.The NDT(non-destructive testing)application for shell thickness=253mm with 347SS
overlay process.
A3 BRI Z shell plate with overlay » H ZAR#l# S SIS A A S8l HER 2
SE R i DARE SR A Al i B HE R g B R 8 /2 &2 A B 22 (disbonding) » fi
27 [ SRR (C.L.G)FE E R i PVM-SU-5004-H 175

(H&hH 3)
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(4). 55t S E 4

! !! ;_-;“n: I

L P e
1-3: 14000t JSZ FE 258 75 R e 4%

12 FEH

Beay R AR ) HBE®B)
Melting Furnace 120t electric arc furnace 1
Vacuum-degassing equipment Up to 600t ingot 7
Ladle degassing equipment Up to 100t per ladle 4
Hydraulic forging press 14000t 2
Closed die forging press 8000t 1
Open die forging press 3000t 1
Rolling mill 4 high , 5.3m , reversing 1

11



13 RIS R ) A e E 4

BhEasE AR REE EE =HE s
(mm) (mm)  (mm) (tons)

Hydrotreating 5,207 10,084 351 847  ASME SA336-F22V W/S.S.
Reactor (& 1-4) Welding Overlay
Hydroprocessing 5,800 16,916 277 1,024 ASME SA336-F22V W/S.S.
Reactor ([& 1-5) Welding Overlay

Hydrocracking 4,500 32,850 273 1,450 12CrMoVTi1210 W/S.S.
Reactor ([& 1-6) Welding Overlay

H-OIL Reactor 3,400 26,213 229 755 ASME SA336-F3V W/S.S.

(& 1-7) Welding Overlay
Hydrotreater Re- 4,268 29,938 154 692 ASME SA387-22 CL.2
actor([&] 1-8) W/S.S. Welding Overlay

H:S Absorber 2,100 15,500 114 126 ASME SA516-70

(= 1-9)

1-4
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1-5

1-6
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(Z)SaiH P #HEKOBE LT.D)

(D). =&

e S T2 HARSE = REfssl & 2 - 2 EIAIERY 1905 4F » DU f8dis
¥~ BUESERLR - HATS K 1905 4F 9 HEII AV ERE H ARBIN f KN E S
= SR - 1960 FEANTIFHRL T 2ERILEBHVRACTT » 25 DA Rk Z 58 -
TR AR~ Bt E S L A FEEFHE R ARG T HEEA S RHECER -
DLSH§8e% FotZo SR S RSB A 5] » 78 H AR £ R R & el 2 52 10 5] >
WAL T 2B NFEERS - AEEHA > EE cNHEONE AR B ErE —
TERZEETINVAE] « AR AT A SR 500 58 2 —HVMSE R - A SR T2
PSR ~ SRV E TR DA K ERVE S E /T - 100 F2BREE R /oL
B3 ~ 100 T2 IS ROiiER > BfE 7 HA il ARV B
JEMEEL -

R FFIMR = 2L A S H A - TR S Al f=-Masato Yamada / TAZ2H
4% 35 - Tomoaki Nakanish /275307 9-Jun Minekawa 265 » /M40 E] ~ 5= B
[EES B ERg R 25 TR -

= U N = 2 S — IR R ) S as MR R SR E R & - IR - & 2 RR AR
HILIE F5E 2 H4EE 2 - HAERATE 1967 SEatFE e SRR bR Mo @ S4fE S e
PRAG T L M S > Takasago TRgEY4&1050 MHLL T EEJI528 > 121995 4FEH
ARHARIMA(Takasago TRCRE10 2 8)ELE2200 MEER J175 23 HY4HSE TR > 2009
ARSI JRE 19000 H i 4 R KBRS -

T E B/ SIE 1998 R DB S8 0 B2 1/4Cr-1Mo-0.25V 7 JERsSiiT » bERZ FERS &
GIMPEIEE S Y - PLEEE KPbRgESE - Nigs@E  rfEEER) - B
Hi10% 15 = 248 /N 5] 25 28BS ASME U/ASME U2/1SO 9001/1SO 1400152

a7
o °
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< Minutes of Meeting with CPC Corporation dated October 7, 2013>

Date . October 7, 2013
Place . Takasago Equipment Plant, Hyogo, Japan
CPC Visitors  : 1) Mr. Jing-Shung Su, Chief of Project & Construction Division

2) Mr. Shiuan-Ming Su, Project & Construction Divisio

KSL Attendees : 1) Mr. Masato Yamada, General Manager, Engineering Section

2) Mr. Tomoaki Nakanishi, Manager, Engineering Section
3) Mr. Jun Minekawa, Sales & Marketing Department

<Description of Meeting Agenda>

1.

Introduction of Takasago Equipment Plant and Pressure Vessels
KSL showed presentation videos to CPC for better understanding to KSL's Takasago
Equipment Plant and Pressure Vessels.

Exchange of the upcoming project information
CPC and KSL exchanged the information of the Talin Refinery No.3 RDS expansion

project.

KSL response to CPC’s inquiry

KSL informed CPC the response to following inquiries:

1) The join type selection between btm head & skirt of the Reactor.
2) The low alloy steel 2.25CR-1MO & 2.25CR-1MO-0.25V application display.
3) The NDT(non-destructive testing) application for t=253mm min. shell &
347SS overlay.
Takasago Shop Tour

CPC visitors visited Takasago Equipment Plant and Takasago Forging Shop.

17



(3). K fEas BB R g PRaT

RS L 2 25 PR P bRt = THA RS E Sefn Bt AR RE 2 1

Q1.The weld join type selection between btm-head to skirt of this Reactor.
What NDT(non-destructive testing)treatment is applied for this weld join.

Ans:$HE B RS — GRS T iR AR AR AHRE 2 W 1B R BREEE B Rz Al 7 =0(UT)
TR E I E R o

Q2.The low alloy steel 2.25CR-1MO-0.25V application display.

Ans: FHSE /N T8 2.25CR-1MO FHEHENISA(V) TT Z A MM 22 TE A Y ER# 7 » 20D
VDI EH S ~ §IXE - overlay disbonding ~ [E))5 TN EHAZFIE S
Je R RE B LR > ST EERAERIGA 2.25CR-IMO-0.25V M R E
MRS as8E - SRR E SR T -

Q3.The NDT(non-destructive testing)application for shell thickness=253mm with 347SS
overlay process.
A3 BRI ER MRS 2 SRR 2 253mm(with 3 mm overlay) » BAg R I RIAA R L
S RAPD BRI R E GAGE  $HE R EEMEIRE e g i L
K RI(UD I B g B R g /2 45 A #IBEFR 52 (disbonding) -

(&R 4

18



(4). 55t ) B4

Max. 13000ton Hydraulic Free Forging Press
4-8: 13000t JBA LA

* -4 EER T

CAPACITY OF FORGED SHEEL RING MANUFACTURING

Max. O.D.(max. capacity) 6,800 mm
Max. Thickness 450 mm
Max. Weight of Shell Ring 120 ton

REACTOR FABRICATION CAPACITY

Max. Annual Capccity 15,000 ton/year

Max. Shipping Capacity 2,200 ton

Max. Thickness 450 mm

Max. Outside Diameter 9,000 mm(Plate)/6,800mm(Forged)
Max. Length 90 m

FABRICATION EXPERIENCE (& 2013.10)

Max. Weight 1,886 ton
Max. O.D. 5,894 mm
Max. shell thickness 351 mm

Number of Delivery Total 351 vessels

19



2~ MG HEER

1. Cr-Mo-V steel &y KOBE L.T.D.Jc{Th8% ~ BE Ty as i FIATRE » HAiT#ET 22 8E
P Z M FETE Wiﬁ@%‘%ﬁ‘b”%@iﬁﬁ ’ Eﬁﬁ LR £ 2 = (E{EE
(VR EZSEEL 25%LL F - #EmR VIR E R A
Q) S N 2 2 - (ex:Hydrogen Attack, Hydrogen Embrittlement)
()R A G overlay J& 72 AF B FR 52 (disbonding) ©

2. JSW L.T.D.#HEH R 1) 25 23 F B SR firol R 2 & Al 208 B PN W s 7 SR8 SR B 1

_{52:

(1)ONE PIECE HEAD:—#g i ay # s URE B 58 T BE ) 25 28 5% ff TOP HEAD 58
F& o (A1[&E 4-9 75)

(2)SEAMLESS FORGED SHELL & INTERNAL SUPPORT: ft4agf 385 Mtk e i+
& 1% #E 1T 22 T A $FA AR TR Bk DI E s i s el HL 3G s R (S 95
BEFE o (AN[E 4-9 H)

(3)FORGED-IN SHELL RING: T i BARE A Rl hh i o Ry 55 2 KR BEmG - W15
RE DA T A A R ARG I8 > ME IR R ek R EE g s e 5 ¥
A IERR S AR T RE FENEA R - (201E 4-9 £5)

ADVANTAGE OF THE FORGED SHELL
PRESSURE VESSEL

FORGED SHELLS have always been one of the main products of JSW.

ADVANTAGES OF FORGED SHELL CONSTRUCTION

The combination of high quality forgings and less il l—!lgher dimensional accuracy of the vessel (i.e.
welded joint construction, the best manufacturing inside diameter, wall thickness, and weld edge
process for high duty pressure vessels with a large alignment), improving efficiency in fabrication,

diameter and heavy thick wall, offers the following safety and reliability of the
sign t advantages: * Reduction of the fabrication pe ind and extent of
tion of longi tud nal seami(s) subject to the In-Service Inspections (1S1) due to shorter weld
ress due to internal pressure resulting in SEeArmns.

higher integrity of the vessel.
* Homogeneous and better properties (mechanical

and metallurgical) throughout the heavy wall

thickness compared with plates from ordinary

rolling process.

BOTTOM HEAD
INTERMNALS SKIRT

OMNE PIECE HEAD SEAMLESS FORGED SHELL FORGED-IN SHELL RING
& INTERMNAL SUPPORT

4-9
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3. JSW L.T.D.Bx T HFARE TE M A AR I B AL K Gy - (B
a] DUEF A H > [TE 4-10 Fye% A 57872 1,175 tons x 9 sets(ID:3,658mm ; TL:
33,528mm) 2 HI - HEER 2 KEE NHARE 2 MR - HRTEER
PN R = L5 [l - SR B RTT -

SHIPPING OF HYDRO-DESULFURIZATION REACTORS

D : 3,658mm
TUTL  :33,528mm
THK 282mm

Weight = 1,175 tons=9 sets
Material: ASME SAI36-F22
WSS, Weld Orverlay

4-10
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DELIVERY LIST OF PRESSURE VESSELS
FOR

HYDROGENATING SERVICE USED IN OIL REFINERY PLANT

Oct 2013

<® KOBE STEEL,LTD.

TAKASAGO, JAPAN

L Yy
1
REACTORS & PRESSURE VESSELS FOR HYDROPROCESSING UNIT IN OIL REFINERY PLANT mm
UNIT WALL DESIGN DESIGH
DELIVERY WEIGHT THICK. PRESS. TEMF. 1]
DESCRIPTION DATE (TN MM M MATERIAL REMARKS
ISOMAX REACTOR Sep-67 37 9% 1 139 140 3700 AJSIGREB $.5, OVERLAY
ISOMAX REACTOR Sep-67 07 9% 1 139 140 3,700 AJSIGRE 5.5, OVERLAY
REACTOR Nov-68 51 7o 638 169 2,745 A204GRA $.5, LINING
REACTOR Nov-68 39 31 63 427 2440 A204GR.A £, LINING
REACTOR Feb-T1 39 s 50 441 2,000 A24GR.C
DESULFURIZER Feb-T3 a1 45 430 1,520 AJ2GRB
- REACTOR Oct-T4 137 2 1 23 440 3810 AISTGR.D 5.5. OVERLAY X
SEPARATOR OctT4 83 [T 6.1 125 3350 NSSB46
. REACTOR Oet-T4 172 L 69 440 4110 AISTGRD 55, OVERLAY *
SEPARATOR Oct-T4 ] 6 6.1 150 3,050 JISSB46
SEPARATOR Nov-74 153 w1 165 95 3200 JISSB46
SCRUBBER Now-74 w1 165 95 1530 JISSB 46 5. LINING
SEPARATOR MNav-74 30 81 145 95 1980 JISSB 45
HOT SEPARATOR Mar-75 20 FER L5 405 2,600 JISSB49M
HOT SEPARATOR, Mar-75 20 231 15 405 2600 JIS SB49M
GAS SUCTION DRUM Mar-75 13 2 1 134 W 2000 ASIETH
17 7318123 Mar-75 33 83 1 134 70 2,000 ASIGTO
18 7308123 Mar-75 13 01 134 90 2200 ASI6TO
19 7318123 Mar-75 13 L R ¥ 90 2200 ASI6TO
20 7318123 H.P. WARM SEPARATOR Mar-75 48 w1 I2s 334 2,200 JISSHA6M
21 7318123 H.P. WARM SEPARATOR Mar-75 48 10 1 125 M 2,200 JIS 5B 46M
22 7181 H.P, COLD SEPARATOR Mar-75 130 95 1 134 65 1,800  AS516-60 5.5 OVERLAY &
23 7318123 H.P, COLD SEPARATOR Mar-75 130 95 1 134 65 180D AS16-60 55 OVERLAYH®
24 7315134 H.P. SEPARATOR Apr-T5 20 1z 1 131 265 2,500 JISSBAG
25 71814 H.P. ABSORBER = Apr-T5 e 103 1 13.1 08 2,200 NSSB46
26 76-18706 COAL LIQ. REACTOR Jus77 140 191 248 468 1348 SA-336-FI2 5.5, OVERLAY
27 7618706 COAL LIQ. SEPARATOR Jurne77 52 131 248 468 1392 SA-336-F22 5.5, OVERLAY
N B N HDS REACTOR Jul-81 260 601 100 435 3543 SA336FI2 5.5, OVERLAY %
* 1 B-1T012(UZ) GUARD REACTOR Oet-81 230 219 ] 153 427 3886 SA-336-F12 5.5. OVERLAY
* 30 80-17012UZ) GUARD REACTOR Oct81 230 9 1 187 427 3886 SA-336-F22 5.5, OVERLAY
* 31 B0-1TDI2(UZ) SECT | REACTOR Oer-81 366 29 1 165 427 3886 SA-3I6-F22 5.5, OVERLAY
* 32 EO-ITOI(UZ) SECT | REACTOR Oer-81 366 219 3 16.5 a7 3886 SA-336-F2 B85 OVERLAY
* 33 B0-17012(U2) SECT Il REACTOR Det-81 506 219 1 16.5 27 3886 SA-336-F12 5.5, OVERLAY
* 34 BO-ITMI2(UZ) SECT Il REACTOR Oct-81 506 29 1 165 427 3886 SA-3I6-FR2 5.5, OVERLAY
* 3 BO-ITNI2(UI) SECT Ul REACTOR Oet-81 306 219 1 165 a7 3886 SA-1I6-F12 5.5 OVERLAY
* 36 EOTONX(UZ) SECT Il REACTOR Oct-81 06 219 1 16.5 47 3,886 SA-336-F12 55 OVERLAY
37 8017 2) FIRST HDS, REACTOR Jun-82 2 262 1 17.1 427 4436 5A-336-F12 5.5, OVERLAY
38 BD-IT FIRST HD'S. REACTOR Jun-82 iz 262 1 171 417 4436 SA-336-F12 5.5 OVERLAY
39 80417 2} SECOND HDS, REACTOR Jun-§2 439 2 1 1T 427 4436 SA-3I6-FI2 $.5. OVERLAY
40 E01T035(U2} SECOND HDS, REACTOR Jun-82 450 262 1 17.1 27 4436 5A-336-F22 5.5, OVERLAY
41 B0-1703%(U2) THIRD HDS. REACTOR Jun-82 663 262 1 171 427 4436 SA-336-F22 5.5 OVERLAY
41 20-17039(U2) THIRD HDS, REACTOR Jun-82 663 262 1 171 427 4436 SA-336-F22 5.5 OVERLAY

22
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REACTORS & PRESSURE VESSELS FOR HYDROPROCESSING UNIT IN OIL REFINERY PLANT m
UNIT WALL DESIGN DESIGN
DELIVERY WEIGHT THICK, PRESS.  TEMP.
NO. DESCRIFTION DATE __ (TON) _ (MM] QTY (MPs) _ (°C) REMARKS
FOURTH HDS. REACTOR Jun-E2 663 417 5.5 OVERLAY
FOURTIL HIDS. REACTOR Tun-82 663 427 5.5. OVERLAY
REACTOR May-82 52 399
May-82 1] 27
COAL LIQ. REACTOR Mar-83 3 450 5.5 OVERLAY
COAL LIQ. REACTOR Mar.83 73 450 5.5 OVERLAY
HDS. REACTOR Aug-E3 217 a4 5.5 OVERLAY %
HDS. REACTOR Aug-83 201 454 5.5, OVERLAY &
HOT SEPARATOR Aug-83 3 454 5.5, OVERLAY %
GUARD REACTOR. Mar-85 28 395 5.5, OVERLAY
83-11005(U2) REACTOR No.l Mar-8S Tz 436 5.5, OVERLAY
83-11005{U2) REACTOR No.2 Mar-85 50 439 5.5, OVERLAY
£3-11005(U2) REACTOR No.3 Mar-85 617 41 5.5 OVERLAY
83-11005(U2) H.P. HOT SEPARATOR Mar-85 0 4l 5.5, OVERLAY
83-11261{U2) FIRST STAGE ISOCRACKER REACTOR Mar-85 832 00 W/BOTTLE LINER
E3-11261(U2) SECOND STAGE ISOCRACKER REACTOR Mar-85 T80 400 W/BOTTLE LTNER,
* 5% E-1060 COAL LIQ. REACTOR Mar-85 7 460 5.5. OVERLAY
= 60 8311061 COAL LIQ. REACTOR Mar-85 18 460 5.5. OVERLAY
* 61 B3-11061 COAL LIQ. REACTOR Mar-£5 1] 460 5.5. OVERLAY
= 83-11061 COAL LIQ. SEPARATOR Mar-85 T 430 5.5, OVERLAY
* 63 84-11261(U2) REACTOR Jun-E5 262 454 5.5. OVERLAY %
* 64 B4-11261{UZ) REACTOR Jun-85 230 454 5.5 OVERLAY
65 NI REACTOR Apr-86 10 375 CLAD
66 B5-11004 M REACTOR Apr-86 10 375 TP321 CLAD
67 BS5-11004 RF Mol REACTOR Apr-86 1z 552
65 85-11004 RF.No.2 REACTOR Apr-86 2 552
69 85-11004 RF.No.3 REACTOR. Ape-86 34 152
W0 8511281 REACTOR May-86 25 430 5.5 OVERLAY®
7 8511281 REACTOR May-86 25 430 5.5 OVERLAY %
* 72 85-11283(U2) GUARD REACTOR Mar-87 357 454 5.5, OVERLAY
* 73 E5-11283(U2) GUARD REACTOR Mar-57 357 454 5.5, OVERLAY
* 74 S5-11283(U2) MAIN REACTOR Mar-87 727 454 8.5, OVERLAY
* 75 85-11283(U2) MAIN REACTOR Mar-87 77 454 S5 OVERLAY
* 76 E6-11282(U2) DHC REACTOR Jue-87 375 454 5.5 OVERLAY
* 77 EG-11282(UZ) DHCREACTOR Tun§7 578 a54 5.5 OVERLAY
* TE B6-112B2(U2) MCREACTOR Jun-87 70 454 5.5. OVERLAY
79 B6-11282(U2) RECYCLE GAS SCRUBBER Jun-87 139 120 5.5. OVERLAY
0 B6-11282(U2) DHC HIGH PRESS. SEPARATOR Jun-87 251 195
LI HC HIGH PRESS. SEPARATOR Jun-87 43 173
82 85 2{UZ) MEDIUM PRESS. FLASH DRUM Jun-87 89 120
B3 B6-11283{U2) RECYCLE GAS SUCTION DRUM Jun-87 3 120
84 86-11508(U2) GUARD REACTOR Mar-88 118 a9 5.5, OVERLAY
L Lt Page2 ol §

N q
REACTORS & PRESSURE VESSELS FOR HYDROPROCESSING UNIT IN OIL REFINERY PLANT m
UNIT  WALL DESIGN DESIGN
DELIVERY WEIGHT THICK. PRESS. TEMP. D

NO._WORK ND.  DESCRIPTION DATE _ (TON) (MM} QTY (MPa) _(C) _ (MM) MATERIAL REMARKS

85 B6-11508(UZ) REACTORS Mar88 252 1187 439 2895 SAMF2L 5.5. OVERLAY

B8 REACTORS Mar8 252 II87 430 2895 SAMGIR 5.5. OVERLAY

8 REACTORS Mar8 252 I IBT 439 2895 SAMGFRR 55, OVERLAY

85 B511308(LZ) H.P. HOT SEPARATOR Mar-58 68 LIS 4 1B SAIGFR 55 OVERLAY

89 8611508(L2) RECYCLE GAS ADIP ABSORBER MarsE 113 I 165 8 1270 SA-516-55
* 90 8611536 Mol REACTOR ApedE 106 | 186 450 2286 SA-1IGFR 5.5 OVERLAY &
* 91 8611536  No2 REACTOR Apeds 321 [ TE T SA-336-F22 5.5, OVERLAY
* 92 EB4260UZ) HDW REACTOR Ts0 150 1240 39 154 SANGFR 5.5, OVERLAY
* 93 000041 HOT HP SEFARATOR Jul-90 3 1 naAa 301 110 SA-336-F12 55 OVERLAY &

94 E9.00041  WATER WASH TOWER Jul-%0 29 [T 94 5A-316-70 5.5 OVERLAY

95 90-00000 HDS. REACTOR Feb-91 52 &0 1 4.0 204-C TP321 CLAD
* 96 EG.O00 HDS. REACTOR Feb-91 346 76 1 17.7 454 4400 SA-336-F22 5.5, OVERLAY
* 97 §9-00039(UZ) HDS.REACTOR Feb§l 397 276 1 117 43 4400 SA-JI6FIR 5.5, OVERLAY
* 98 &9 HDS. REACTOR Mar-01 T6E 276 1 177 454 4400 SA-336-F22 5.5 OVERLAY
W HDS. REACTOR Marl 728 2 1 11T 454 4400 SA-3I6FR 5.5, OVERLAY
* 100 . H.F, HOT SEPARATOR Apr9l 139 166 1 156 454 3000 SA-336-F2 5.5 OVERLAY
+ 10l . HDS. REACTOR Ape9l 36 276 1 177 454 4400 SA-336F22 5.5, OVERLAY
* 102 B9-D0039(U2) HDS. REACTOR Apedl 397 36 1 1T 454 4400 SAQIGFR 5.5. OVERLAY
+ 103 §9.00039(U2) HDS. REACTOR May51 68 176 1 177 454 4400 SA-IGFRR 5.5, OVERLAY
+ 14 §9.0003%(UI) HDS. REACTOR MaySl T35 176 1 177 454 4400 SA-IGFR 5.5. OVERLAY
+ 105 91-00009(U2) HT REACTOR ApgS2 518 DS 1187 49 1AM SANIGER 5.5, OVERLAY
* 106 9100003(UZ) HCREACTOR AegSl 423 BS 1 197 449 I SAIGFR S.S. OVERLAY
* W7 9100013  VGO-HDS REACTOR Octd2  MI W1 1 W3 451 1060 SA-ISFR 5.5, OVERLAY
* WE  9LOODINUZ) REACTOR Jad3 170 148 441 3708 SAIGFR 5.5, OVERLAY

we 91 REACTOR Jang3 253 1S 44 3708 SA336FR 5.5, OVERLAY
¢ e 91 REACTOR Jan83 498 197 1 14.5 441 4,089 SA-336-F22 5.5 OVERLAY
* a9 HOT HP, SEPARATOR Jan-93 13 149 1 129 441 3,353 SA336-F22 5.5, OVERLAY
* 112 9100021  REACTOR W93 1004 33 1 192 454 4420 SAJIEFRR 5.5, OVERLAY
* 113 9100021  REACTOR JbS3 1004 303 1 192 454 4420 SA-JI6FR 5.5, OVERLAY
* 14 9100021  REACTOR JES3 1004 303 1 192 454 440 SAJI6FR 5.5, OVERLAY
* 115 9100011 REACTOR L3 1004 303 1 192 454 440 SAJIGF2R 5.5, OVERLAY
. 16 M.l REACTOR Now-93 P TL RS 440 1960 SAGETII2 55.CLAD
+ 117 9200006 Mol REACTOR P93 2 61 1 &I 260 1,750 SAJETII2
R SWING Mar84 60 296 1 200 445 5230 BSSS00T3 5.5, OVERLAY#
ML SWING REA M4 G0 296 1 0 445 5230 BSSSONTI 5.5, OVERLAY %
f0 2 SEPARATOR DRUM MarS4 126 120 1 180 380 2,500 BS3SONT3 5.5. OVERLAY
f o 2ZNDARD REACTORS May94 62 288 | 196 445 5230 BSSSOUT3 5.5, OVERLAY %
* 122 92-00008(BS) INDVIRD REACTORS MayS6 762 ME 1 196 445 5230 BSSS00M3 5.5 OVERLAY#
* 123 92-00008(R5) ATH/STH REACTORS May-94 822 s 1 189 435 5,230 BSIS0OTI 5.5, OVERLAY %
.o Maypsd B2 13 1 IBS 435 5230 BSSS0OMI 5.5 OVERLAY#
* 125 9366621 Now-S4 912 281 1 165 454 4800 SA-DEFR 5.5, OVERLAY
* 126 9366621 REACTOR Mov-4 212 283 1 16.5 454 4800 SA-336-F22 M.DYERMY
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REACTORS & PRESSURE VESSELS FOR HYDROPROCESSING UNIT IN OIL REFINERY PLANT m

UNIT WALL DESIGN DESIGN
DELIVERY WEIGHT THICK. PRESS. TEMP. [
MO, WORK NO. _DESCRIFTION DATE  {TON) (MM} QTY (MPa) (] (MM} MATERIAL REMARKS
127 93-65613(U2) HYDROTREATER REACTOR Mar.95 139 1 158 454 2134 SA3I-FIVCHO S5 OVERLAY
128 93-65613(U2} HYDROCRACKER REACTOR . Mar-05 122 1 15.2 454 2,134 SA-336-FIVCLDd S5 OVERLAY
129 93-63613(U2) HYDROCRACKER REACTOR Mar95 133 1 2,134 SA-336-FIVCLD S5 OVERLAY
130 93.65615 HDS. REACTOR. Jan-95 52 1 3, TP3Zl CLAD
131 9466603 HP ADIP ABSORBER Jan-95 161 ! SA-266-2 5.5 OVERLAY
= 132 S4-66603 HOT HIGH PRESSURE SEPARATOR Oct-95 232 i SA-336-F22 5.5 OVERLAY
133 94-66603 WARM HIGH PRESSURE SEPARATOR Oct-035 12 ) SA-336-F22 5.5 OVERLAY
134 G4-66603 COLD HIGH PRESSURE SEPARATOR Sep-95 B4 1 SA-266-2
135 84-66603 RECYCLE GAS COMPRESSOR KO DRUM Sep-95 34 5A-266-2
136 94-65602(UZ) COLD HP SEPARATOR Jul-95 13 SA-350-LF2
137 S4-65602(U2) RECYCLE GAS COMPRESSOR KO DRUM Jul-95 133 1 SA-350-LF2
* 138 04-66613 REACTOR Oct-95 1,360 1 SA-336-F21
* 139 M-66613 REACTOR Oct-95 1,360 1 SA-336-F22
* 140 94-65613 REACTOR Oct-95 1,360 1 SA-336-F22
* 141 94-66613 REACTOR Oct-95 1,360 1 SA-336-F2
* 142 94-66613 HOT HIGH PRESSURE SEPARATOR Oct-95 m 1 SA-336-F12
143 9466613 ‘COLD HIGH PRESSURE SEPARATOR Oet-95 92 1 SA-266-2
144 9466613 RECYCLE GAS KO DRUM Oc1-95 57 I SA-266-2
145 9466613 RECYCLE GAS H1S ABSORBER 0ct-95 280 1 BA-266-2
* 146 94-65603(U2) HDS. REACTOR Sep-95 514 1 4400 SA-387.22-2
* 47T S4-63606{UZ) ARDS REACTOR Oct-56 75 1 4900 SA-336-F22
* MB 94.65606(U2) ARDS REACTOR Oea-96 Log1 1 4900 SA-336.F22
L ARDS REACTOR Oes-06 1081 1 4900 SA-336-F22
* 150 94 ARDS REACTOR Oes-06 1081 1 4900 SA-336-F22
* 151 94 ARDS REACTOR Apr-97 751 1 4900 SA-336-F22
* 152 94 ARDS Apra7 1,081 1 4900 SA-336-F22
* 153 94-65606(U2Z) ARDS REACTOR Apr07 1081 1 4900 SA-336-F12
* 1M 94-65605{U2Z) ARDS REACTOR Apr-97 1.081 1 4900 SA-336.-F22
* 135 94-65607(UZ) HDS. REACTOR Apr-96 a2 1 5182 S5A-387-22-2
136 5554807 Apr-96 451 1 3,700 SA-336-F1ICL3
* 157 95-66302 IST STAGE REACTOR Jun-96 929 1 3810 SA-336-FIVCH D
* 158 95.-66502 2ND STAGE REACTOR Jun-96 424 1 2,900 SA-336-FIVCH D
* 159 95 ARDS REACTOR Feb-98 751 1 4900 SA-336-F22
* 160 95 ARDS REACTOR Feb-28 1,081 1 4900 SA-336-F12
* 161 95 ARDS REACTOR Feb-28 1,081 1 4,500 SA-336-F12
* 16z s 12} ARDS REACTOR Frb58 1,081 ] 4,500 SA-336-FX2
* 163 9 1) ARDS REACTOR Aug-58 kil I 4500 SA-336-F12
* 164 95-66306{U2) ARDS REACTOR Aug-98 1,081 1 4500 SA-335-FI2
* 165 95-66506{U2) ARDS REACTOR Aug-98 1,081 1 4900 5A-335-F12
* 166 95-66506{U2) ARDS REACTOR Aug-98 1,081 1 i, SA-336-F12
* 167 96-66500{U2) REACTOR Feb-97 2 1 4,115 SA3I87-22-2
# * 168 96-56506{U2) REACTOR Jan-U8 20 1 18290 SA-336-F2V E)
e AR 00 Dwie 290305 Pagedof 9

REACTORS & PRESSURE VESSELS FOR HY DROPROCESSING UNIT IN OIL REFINERY PLANT m
UNIT WALL DESIGN DESIGN
DELIVERY WEIGHT THICK. PRESS. TEMP. le]
NO. WORKNO. DESCRIPTION DATE _(TON) (M) OTY (MPy) _(C) __ (MM) MATERIAL REMARKS
" 169 96-66509(U2) HDS REACTOR Oet-97 90 115 1 T4 426 4570 SA-387.22.2 5.5 OVERLAY %
* 170 96-66511(LU2) COLD HIGH PRESSURE SEPARATOR Ape-98 140 208 1 343 2,540 SA-266-4 5.5. OVERLAY %
» 171 96-66511(U2) HI5 ABSORBER Ape-98 429 m 1 343 resistance
* 172 96-66511{U2) RECYCLE GAS COMP. KO DRUM Apr-98 154 221 1 343 HIC resistance
* * 173 96-66511(UZ) HOT HIGH PRESSURE SEPARATOR Apr98 98 273 1 454 5.5 OVERLAY %
* 174 96-66511(UZ) HDS REACTOR Apr! 252 o« 1 405 5.5, OVERLAY %
* 175 96-66511(UZ) HDS REACTOR Apr-98 252 57 1 405 5.5. OVERLAY %
* 176 96-66511(U2) VGO HDS REACTOR Ape-58 648 133 1 435 5.5 OVERLAY %
> 177 96-66511(U2Z) COLD HIGH PRESSURE SEPARATOR Aug-95 140 208 ] 343 5.5, OVERLAY %
- 178 96-66511{U2) H2S ABSORBER Aup-98 429 m 1 343 HIC resistance
- 179 96-66511(U2) RECYCLE GAS COMP. KO DRUM Aug-98 154 pri] 1 343 HIC resistance
+ * 180 96-66511{U2) HOT HIGH PRESSURE SEPARATOR Aug-98 98 7 1 454 8.5, OVERLAY &
* 181 98-67006{UZ) REACTOR Jun-99 1,352 m 1 454 5.5 OVERLAY®
* 182 98-6T006(U2) REACTOR Jun-59 s 186 1 454 5.8 OVERLAY &
* 183 9B 1; HOT HIGH PRESSURE SEPARATOR Jun-99 195 206 1 343 5.5 OVERLAY®
* 184 9E-67000(U2) HOT HIGH PRESSURE SEPARATOR Jun99 185 156 1 m 55 OVERLAY %
* 185 967N NIOT LOW PRESSURE SEPARATOR Jun-99 63 47 1 mn 5.5 OVERLAY*
* 186 9B-670013(UZ) DEDIENISATION REACTOR Apr-00 93 68 1 260 55 OVERLAY %
* 187 SB-6T013(UZ) HDS REACTOR Apr-00 805 132 1 415 5.5 OVERLAY %
* 188 98-67013{U2) NAPHTHA REACTOR 153 T 1 365 S5 OVERLAY %
* 129 98-67013(UZ) FIRST HC REACTOR Apr-00 52 17 1 450 55 OVERLAY &
* 190 SR-6TOIHLE FIRST HC Apr-00 512 1m 1 450 5.5 OVERLAY %
* 191 S8-6701XU2) SECOND HC REACTOR Apr-00 418 161 1 450 5.5 OVERLAY %
* 152 S8-6701XU2) SECOND HC REACTOR Ape-00 418 161 1 4350 5.5 OVERLAY %
o183 REACTOR Feb-00 303 100 1 447 5.5 OVERLAY %
. 1M M HYDROTREATER REACTOR Sep-00 760 206 ] 482 J16L OVERLAY
* 195 99, HYDROTREATER REACTOR Sep-00 760 206 I 482 6L OVERLAY
- 196 9% GUARD REACTOR Sep-00 51 1™ 1 435 6L OVERLAY
* 197 99 GUARD REACTOR Sep-00 351 194 1 438 316L OVERLAY
* 198 99-66B04(U2) LCF,INT SEPARATOR Sep-00 m 133 1 482 316L OVERLAY
* 199 99-66804(U2) LCF. SEPARATOR Sep-00 m 131 1 482 316L OVERLAY
- 00 99.66R04(UZ) LCF. REACTOR EFFLUENT HPS Sep-00 183 175 1 482 316L OVERLAY
* W 9% LCF. REACTOR EFFLUENT HPS Sep-00 183 175 1 482 316L OVERLAY
» 202 LCF. REACTOR EFFLUENT WASH TOWER. Sep-00 134 138 1 482 3I6L OVERLAY
L4 203 99 LCF, REACTOR EFFLUENT WASH TOWER Sep-00 134 138 1 482 316L OVERLAY
- 04 99 HYDROTREATER HOT HPS Sep-00 £ 1ns 1 482 316L OVERLAY
- 205 99 HYDROTREATER HOT HPS Sep-00 83 g 1 482 316L OVERLAY
206 59 CATALYST TRANSFER VESSELS Sep-00 3 126 1 427
07 99 CATALYST TRANSFER VESSELS Sep-00 3 126 1 427
208 99 CATALYST TRANSFER VESSELS Sep-00 3 126 1 427
209 99 CATALYST VESSELS Sep-00 3 126 1 427
* 200 00 HYDROCRACKING REACTOR Ape-01 418 256 1 450 5.5 OVERLAY %
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REACTORS & PRESSURE VESSELS FOR HYDROPROCESSING UNIT IN OIL REFINERY PLANT m
WALL DESIGN DESIGN
DELIVERY WEIGHT THICE. PRESS. TEMP. 0
NO.  WORK NO. _ DESCRIFTION DATE MATERIAL REMARKS
00-66822(12) HYDROCRACKING REACTOR Aprl 505 M5 1 450 4000 SA-3I6-F22-3 5.5, OVERLAY®
00-66522(Li2) HYDROCRACKING REACTOR Apr-01 613 441 450 4000 SA-336-FI2-3 5.5, OVERLAY *
00-66833(BS) SWING REACTORS Feb0i2 610 29 1 445 5230 BSSSOOT3 5.5, OVERLAY *
00-66833(BS)  SWING REACTORS Feb-02 610 2% 1 445 5,230 BSS0OT3 5.5, OVERLAY *
00-66833(BS) INDVIRD REACTORS Feb.02 762 288 1 445 5230 BSS500/73 55 OVERLAY X
00-66833(BS) ZNDIIRD REACTORS Feb2 762 2w 1 445 5230 BSSS0073 5.5 OVERLAY %
00- 4TH/STH REACTORS. Feb2 822 m 1 435 5230 BSSS00T3 5.5, OVERLAY %
00- ATH/STH REACTORS Feb-02 i) m 1 435 5230 BSSS00/73 55 OVERLAY &
00- SEPARATOR DRUM Fob-02 126 120 1 380 2,500 BSSSOWT 5.5. OVERLAY %
o1 HP VGO HT LEAD REACTORS Aug-02 k3 157 1 A%4 3562 SA-336-F22V O 5.5. OVERLAY %
ol HP VGO HT LEAD REACTORS Ang-02 i 157 I a54 3962 SA-3IGFIVO 5.5 OVERLAY %
HYDROCRACKING REACTOR Mar-03 458 201 ] 454 1500 SAJIGFRVO 55 OVERLAYH
ol HYDROCRACKING REACTOR Mar-03 440 2m ] 454 3,500 SA3MG-FRV D 5.5. OVERLAY %
m HYDROCRACKING REACTOR Mar-03 451 184 ] 454 3,00 SA3IGFRV D 5.5 OVERLAY &
02-67212(UZ) GURAD REACTOR Jan-04 206 1771 454 3658 SA3ISFRVO 5.5 OVERLAY %
02-67212{U2) HYDROCRACKING REACTOR Jun-04 280 167 1 454 3,658 BA3IGFRVD 5.5 OVERLAY*
02-67204{U2) HYDROCRACKING REACTOR Oet-03 3T 261 1 454 4450 SA-3IGFIIV O 5.5. OVERLAY
02-67214{U2) HYDROCRACKING REACTOR Oer-03 582 256 1 454 4450 SA-336-FRVO 5.5, OVERLAY
a2 SEPARATOR Ocr-03 282 204 1 400 4,100 SA-336-F2V O
02 1DW REACTOR. Now-03 194 146 1 454 2,134 SA-33E-FI2-3 5.5 OVERLAY &
a2 HDF REACTOR Now-03 153 134 1 343 2,134 SA-336-F12-3
02-67216(U2) HOT HIGH PRESSURE SEPARATOR, New03 28 &6 1 343 1A SA-387-22-2
02-67219(UZ) DHDT REACTOR Jan-4 520 | 430 4000 SA-GF2RVO m cvm..w
02-67219(U2) DHDT REACTOR Jan-04 500 160 1 430 4000 SA-336-F2v O
03-65201(U2) HT REACTOR Apr-04 47 127 1 54 4600 SA-387-22-2 S&O\’WY (TP3ITL)
# %% 236 03-65203(U2) HYDROTREATING REACTOR Jar-05 734 224 1 454 4572 Sa-36-Fzv D 5.5. OVERLA
237 03-6S206(U2) HYDROTREATING REACTOR Apr-04 613 1= B 441 3400 SA-336-F22-3 55, CN'ERJ.AY*
238 03-65228{U2Z) HYDROTREATER REACTOR 550 200 1 454 4,089 SA-336-F22-3 5.5. OVERLAY %
Jan-05 1 5A-336-F22V &
Jan-05 1 SA-336-F22V O
-05 1 5A-336-F1V O
Jul-08 1 5A-336-F12V O
Jul-05 1
Jun-05 1
Jun-03 1
Jun-05 1
Feb-0& 1
Feb-06 1
Sep-06 1
Aug-05 1
Feb-06 1
Ape-06 ]

REACTORS & PRESSURE VESSELS FOR HYDROPROCESSING UNIT IN OIL REFINERY PLANT m
WALL DESIGN DESIGN
DELIVERY we:sm THICK. FRESS. TEMP.
NO. WORK NO.  DESCRIFTION DATE __ (TON) IMM) OTY  (MPa)  (°C) |Eﬁ} MATERIAL REMARKS

# ¢ 253 04-65401(U2) RDS REACTOR Apr0& L0 M7 1 454 5200 SA-336-F2VO 5.5 OVERLAY
4 ¢ 2154 04654100UZ) HHPS SEPARATOR Aug-06 370 263 1 405 4900 SA-336-F22-3 5.5, OVERLAY

* 2155  (4-65405 HDS REACTOR Aug-06 517 186 1 455 2800 SA-336-F12-3 5.5 OVERLAY %
# * 256 O04-65411{U2) HC REACTOR Jan-07 1,097 amn 1 454 4,600 # SA-336-F22V D 5.5 OVERLAY (TP3ITL)
# * 257 04-65411(U2) HC REACTOR Jaa-07 262 1 454 4,600 # SA-336-F22V D 5.5 OVERLAY
# ¢ 255 04-65411(U2) HC REACTOR Jan-07 392 181 427 3,600 # SA-I6-F22VED S5 OVERLAYH
4 * 25 0465411(U2) LOP REACTOR Jan-07 364 1731 427 3050 HSA-36F22VED 55 OVERLAYH
4 % 260 04-65411(U2) LOP REACTOR Jan-07 s 160 1 343 3,050 # SA-336-F22V D 5.5 OVERLAY X
# % 261 04-65411(U2) HHPS SEPARATOR Jas-07 L 135 1 300 2,800 # SA-336-F22V O 5.5, OVERLAY %
# * 261 04-65411{(UZ} HHPS SEPARATOR Jar07 57 Loz 1 300 1,800 ¥ 5A-387-22-2 5.5 OVERLAY &
* * 263 05 RIS REACTOR Jubo7 644 08 1 454 4900 SA-336-F2IVO S5 OVERLAYH®
* ¢ 264 05 RDS REACTOR 0T 1213 E 454 SAIG-F22VO S5 OVERLAYH
* * 265 05 RDS REACTOR Aug-07 614 EL TR as4 900 SA-336-F22VED S5 OVERLAYH
& % 265 05 RDE REACTOR Aug07 1213 304 1 454 SA-M-FIVD 5.5 OVERLAY %
® * 267 D5-65507 HDT REACTOR. Mar-07 506 w1 465 SA-336-F22-3 5.5 OVERLAY &
* ¢ 268 05-65507 MSDW REACTOR Mar-07 341 154 1 427 SA-3E7-22-2 5.5 OVERLAY &
* ¢ 269 05-65507 HDF REACTOR Mar-07 200 139 i 350 SA-387-22-2 5.5. OVERLAY %
# * 270 05-62157(UZ) DHT REACTOR Sep08 518 1m0 449 SA-IM-FRV @ 55 OVERLAY
® * 271 05-62157(UZ) DHT REACTOR 518 1m0 449 SA-JM-FRVE 5.5 OVERLAY*
# ** 371 05-62173(U2) LC-FINING REACTOR Jun-08 955 242 1 AG0 SA-336-F2V O 5.5, OVERLAY (TP316L)
# ** 273 05-621THUZ) LC Jun-08 955 M2 ] 460 : SA-336-F22V 5.5. OVERLAY (TP316L)
# 4% 274 0562173(UZ) CRACKING REACTOR Jul-0B 1,238 196 1 454 Y SA-116.FIV O 5.5 OVERLAY
& 275 DSG2ITHL REACTOR Sep-08 24 68 1 426 : SA-336-F22V O 5.5. OVERLAY
& * 276 05.62173{UZ) HPMT SEPARATOR Feb-09 10z 148 1 460 SA-336-F22V D 8.5, OVERLAY (TP316L)
# * 277 0562173{UZ) INTERREACTOR SEPARATOR Feb-09 95 145 1 460 5 SA-336-F12V O 5.5, OVERLAY (TP316L)
* 78 05-62112{UZ) ICR Ist REACTOR Mar-10 653 29 1 454 SA-336-FRVE S5 OVERLAY (TP317L}
* 79 05 ICR 2nd RE, Mar-10 495 19 1 454 SA-336-F22V O 5.5, OVERLAY %
® * 180 06-62011{UZ) IND STAGE REACTOR Apr09 1145 el | 454 SA-336-F22V O 5.5, OVERLAY %
# ¢ 2%l 06-52011(U2) DHT REACTOR Apr-09 851 o 454 5A-336-F22VE0 S5 OVERLAYH
# ¢ 282 06-62011(U2) CFIf REACTOR Apr09 856 206 1 454 5A-336-F12V D 55 OVERLAY®
L] CRACKING REACTOR Mar-09 755 2 1 453 ) SA-336-F2V D 5.5 OVERLAY %
+ ¢ o406 E) CRACKING Mard8 1145 03 4853 SA-336-F22VD S5 OVERLAY%H
* * 185 06 CRACKING REACTOR Mar09 1,305 m 453 SA-336-F22VED 55 OVERLAYH
4 * 186 06 HDS REACTOR Jus-0% 458 140 1 425 SA-387-22-2 5.5 OVERLAY %
* * 7 06 HDS REACTOR Jun-0% 126 10 1 %0 5A.387.22.2 5.5 OVERLAY %
4 = 138 06 HDS. REACTOR Jun-08 52 124 1 0 SA-387-22-2 5.5. OVERLAY
+ ¢ 289 D6-62226(U2) HYDROTREATING REACTOR Mar-08 07 130 1 410 SA-542-Dda @ 5.5 OVERLAY %
+ ¢ 290 D6-62274(U2) RDS REACTOR Oct-09 1,885 263 1 G0 4, SA-336-F22V O ¥ 5.5 OVERLAY (TP316L)
# * 291 06-62274(U2) RDS REACTOR Hov-09 1,886 263 1 460 SA-336-F22V D # 5.5 OVERLAY (TP3I6L)
4 ¢ 292 06-62274(U2) RDSREACTOR Mow-00 1,820 255 1 460 SA-336-FZIV D # 5.5 OVERLAYH
* * 393 06-62274{U2) RDS REACTOR Oct-09 1,520 255 1 & AG0 SA-336-FI2V D W55 OVERLAY
# * 4 07-62461{U2) CRACKING REACTOR Mar-10 1,290 268 ] 185 454 SA-336-F22VD}  #55 OVERLAY &
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REACTORS & PRESSURE VESSELS FOR HYDROPROCESSING UNIT IN OIL REFINERY PLANT m

UNIT WALL DESIGN DESIGN
DELIVERY WEIGHT THICEK. FPRESS. TEMP. D
—NO. WORKNQ, _DESCRIFTION _______________ DATE (TON) (MM QTY GdPa) (C)  (MM) MATERIAL REMARKS

4+ * 295 07-62461(U2) CRACKING REACTOR Mar-10 1,290 268 1 a5 4,572 SA-336-F22VO @S5 OVERLAY®
* 296 07 DIESEL HYDROTREATER Mar-10 w91 154 1 435 48 SA-H2-D-4n 5.5 OVERLAY %
* * N7 07 SEPARATOR Dec-09 95 152 1 460 2A00  SA-$42-D-da B 5.5 OVERLAY &
+ M OT-62624(U2 SEPARATOR Dec-09 95 152 1 460 SA-542-D-40 B 5.5 OVERLAY %
+* W9 07 HPHT SEPARATOR Dec-08 86 145 1 460 2400 SA-342-D-4a B 5.5 OVERLAY %
+ ¢ 300 07 HE/HT SEFARATOR Dec09 &6 145 1 460 2400 SA-342-D-4a @ 5.5 OVERLAY®
+ %01 07 CATALYST TRANSFER VESSELS Dec-05 36 150 1 412 1,800 S5A-387-21-2
L CATALYST TRANSFER VESSELS Dec )9 6 150 1 412 1,800 5A-387-22-2
4 ¢ o303 07 REACTOR Jam-10 252 131 1 425 5000 SA-387-22-2 5.5 OVERLAY %
4+ 304 07-62710(U2) HMYDROCRACKING REACTOR Feb-11 1,629 306 1 442 4699 SA-336-F22V O 5.5, OVERLA
4 * 305 O07-62710{UX) HYDROCRACKING REACTOR Feb-11 1.629 306 i 442 4699 SA-336-FR2V 5.5 OVERLAY %
4 * 306 08 U5t STAGE HYDROCRACKING REACTOR. Jup-10 864 202 1 434 3,658 SA-336-F22V D 5.5, OVERLAY (TP317L}
4 *+ W7 08 REACTOR Jur-10 526 201 1 454 3658 SA-336-F22V D
4 * 308 08 HYDROPROC REACTOR Oct-10 1,085 299 1 454 4,700 SA-336-F22V O 5.5 OVERLAY %
# * 109 08 HYDROP REACTOR Oct-10 1,095 299 1 454 4,700 SA-336-F22V D 5.5. OVERLAY %
* * 30 08 HYDROP REACTOR Oct-10 1,005 299 i 454 4700 SA-336-FI2V D 55. OVERLAY %
+ ¢ 31 0% HY] REACTOR Oet-10 1,005 259 I 454 4700 SA-336-F22V O 5.5. OVERLAY %
& * 12 08 HYDROPROCESSING REACTOR Oet-10 994 285 I 454 4,500 SA336-F22V D 5.5 OVERLAY %
* ¢ 3308 DHDS REACTOR Aug-10 654 137 I 425 4,200 SA-387-22-2 5.5, OVERLAY %
4 * 314 08-62842(U2) DHDS REACTOR Aug-10 654 137 I 425 4,200 SA-387-12-2 5.5 OVERLAY %
4 * 35 09-63174{U2) CRACKING REACTOR Dee-11 5 207 ] 454 4300 SA-336-FRV O 5.5. OVERLAY
# * 315 0963174{U2) CRACKING REACTOR Dec-11 46 w7 1 454 4300 SA-336-FRvO 5.5. OVERLAY
# * 317 10-63408{UZ) HOT HIGH PRESSURE SEPARATOR Apc-11 345 275 1 454 4,110 5A-336-F22.3 5.5. OVERLAY
# * 318 10-63408(U2) COLD HIGH PRESSURE SEPARATOR Apr-11 166 7 1 343 2850 SA-266-4 5.5. OVERLAY %
+ ¢ 319 10-63683(U2) HOT HP SEPARATOR DRUM Apr-13 454 217 1 417 4851 SA-3IGFRV D 5.5. OVERLAY %
& * 320 11-63683(UZ) HOT HP SEPARATOR DRUM Apr13 454 217 1 417 4852 SA-G-FRVD 5.5, OVERLAY %
4 * 321 11-63683(UZ) COLD HP SEPARATOR DRUM Apr-13 660 o 172 4217 SAS
* ¢ 32 11-63683(U2) COLD HP SEFARATOR DRUM Apr-13 660 al 1 172 4217 SA-266.2

* 31 RECYCLE IR KO DRUM Apr-13 68 173 1 172 2312 5A-266-2

34 RECYCLE R KO DRUM Apr-13 33 1731 172 2312 5A-266-2
* * o35 1163792 I5T STAGE REACTOR Apr-13 338 127 454 2,500 SA-342-D-4a G 5.5, OVERLAY %
* v 3% 1163792 IND STAGE REACTOR. Apr-13 561 LT 454 3800 SA-3IG.FRRV 5.5, OVERLAY*
* 207 1163 DHT REACTOR Apr-13 380 1m0 454 3,800 SA-336-F22V 5.5, OVERLAY &
* ¢ N8 11-63792 Apr-13 1,249 210 1 454 4400 SA-336.F22V 5.5 OVERLAY &
* ¢ 9 1063600 FIRST STAGE REACTOR Feb-1 768 137 1 A57 3,542 SA-336-F12V O 55 OVERLAY®
4 * 330 10-63600 SECOND STAGE REACTOR Feb-14 768 187 1 45T 3542 SA-336-F2IV D 5.5, OVERLAY %
+ 0 330 1063600 FIRST STAGE REACTOR Feb-14 7658 1571 457 3,542 S5A-336-F22VE S5 OVERLAYH
+ v o332 SECOND STAGE REACTOR Feb-14 768 1571 457 3542 SAIGFRVE 5.5 OVERLAYH
+ ¢ 333 1264138 H Ape-14 165 ] a54 3350 SA-336-F22V O 5.5, OVERLAY
& * 33 1264138 DEWANING REACTOR Ape-14 151 m 1 428 2450 SA-542-D-a @ 5.5. OVERLAY
& * 335 12464138 HYDROFINISHING REACTOR Ape-14 126 kg ] 343 2450 SA-S42.Dda @
* ¢ 336 1364240 15T STAGE REACTORI Oet-14 T 41 1 A5T 5,100 SA-336-F2V D 5.5. OVERLAY %

'S 'S
REACTORS & PRESSURE VESSELS FOR HYDROPROCESSING UNIT IN OIL REFINERY PLANT m
UNIT WALL DESIGN DESIGN
DELIVERY WEIGHT THICK. PRESS. TEMP. [l
MO, WORK ND.  DESCRIPFTION DATE __ (TON) (MM) QTY (MPa) _ (°C) (MM) MATERIAL REMARKS
* ¢ 37 1364240 IST STAGE REACTORI Oct14 70 41 1 175 457 5100 SA-336-FIIVE 55 OVERLAY®
® ¢ 18 1364240 1ST STAGE REACTOR2 Oeteld 774 41 1 175 457 5100 SA-336F2IVE 55 OVERLAYH
* ¢ 39 1364240 IST STAGE REACTOR2 Oct-14 774 241 1S 457 5100 SAMFIVEO S5 OVERLAY
* ¢ M0 1364298 FIRST RHDS REACTOR Dec-14 649 1 197 454 4400 SAIGF2IVO 55 OVERLAYH
* ¢ 1364258 FIRST RHDS REACTOR. Dec-14 649 1 197 456 4400 SAJIGF2VO 55 OVERLAYR
* ¢ 32 1364208 FIRST RHDS REACTOR Feb-15 649 230 1 19.7 454 4400 SA336FRVO 5.5 OVERLAY ¥
* % 33 364208 FIRST RHDS REACTOR Feb-15 649 230 1 19.7 454 4400 SA-336-F22V D 5.5. OVERLAY %
+ ¢ 34 1364208 SECOND RHDS REACTOR Dec-14 649 230 1 19.7 454 4400 SAMGFRVE 55 OVERLAY®
* ¢ 35 1364298 SECOND RHDS REACTOR Dee-14 649 3 1 197 454 4400 5A-336-F22VE) 55 OVERLAYH
* * 346 1364198 SECOND RHDS REACTOR Feb-15 649 230 1 19.7 454 4400 SA-336-FLIV D 5.5 OVERLAY %
& * 347 1364198 SECOND RHDS REACTOR Feb-15 649 230 i 19.3 454 4400 SA-336-F22V O 5.5 OVERLAY %
* * M5 1364298 THIRD RHDS REACTOR Dez-14 649 230 1 197 454 4400 5A-336-F22VE 55 OVERLAY®
4 * 349 1354298 THIRD RHDS REACTOR Dez-14 649 230 I 19.7 454 4400 SA-336-F2IV O 5.5 OVERLAY %
4 * 350 1364298 THIRD RHDS REACTOR Feb-15 649 230 I 19.7 454 4400 SA336-FIIV O 5.5 OVERLAY %
+ * 351 1364298 THIRD RHDS REACTOR Feb-15 649 20 1197 454 4400 SA336FZIVE) 55 OVERLAYH
Total sl

Nodes:

1y *; DHT e IHeat Tre [ i on these items. (Total 243 vessels)

2 These items were assembled on the job site.

(3} Single layes ld y P applicd. (Total 164 vessels)

“) 2) in Work MNo. means the items with ASME U2 code stamp.

15) UT i liew of RT, was applied to girth seam welded joints. (Total 122 vessels)

6)  8); Reactors made of Vanadiam modified Cr-Ma stocls, (Total 118 vessels)
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