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1. Manufacturer's Data Report
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National Board Number. .26tf+

IAS ME" •.. "'-""""~mJ~/S-
. Authortzed Inspect Date: &;Ph IS .'JojJ-

FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS ( PAOEj I )
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, section VIII, Division 1

I[sung Coporation #74 Daejeong-Ro, Onsan-Eub, Ulju-Gun, Ulsan 689-892, Republic Korea.
1. Manufactured and certified by =-_....,........,.,..._~___:'....,........,....----------------

(Name and address of Manufacturer)

2. Manufactured for ..:S.;..H;;;;:E.:;;LL;;"..,;;,C;..;AN;.;;A..:D;.;.A.;"...:;E;..;NE.:;;R...;.G;;;.Y..........;.400:..:...4...;.A..;.;V..:;E::::.~S.::W;.;:.,=B~O=X=1OO~,~ST~A:-:-T:-::IO;;.;N...;,..-,;M..:., ..:C;.;.,A,;;;L..;,.G;..;AR"";'Y"":'....;,A..:;L.:;;B.::E;..;RT..;.;A...;.....;,T.:;;2P.......:.OJ:.,.4..........;._..........;.__
(Name and address of Purchaser)

3. Location of installation CA_R_M_O_N_C_R_E_E_K_E_X_P_A_NS_I_O_N_I_N::-:P_E_A_C-:-E~R:-:-IV_E-:-R_C_O_M_P_LE_X..:.,_A_L_B_ER_T_A-,-,_C_A_N_A_D_A _
(Name and address)

4. Type Horizontal Heat Exchanger 14-HE-08O
(Horizontal, vertical, or sphere) (Tank, separator, jkt. vessel, heat exch., etc.) (Manufacturer's serial number)

W7852.2 VP-SG07-E1157Q-001 Rev.9 2064 2014
(CRNl (Drawing number) (National Board number) (Year built)

5. PBoIE Q:lOO, Sedioo \1111, Ilv. 1 2010 ED, 2011 ADD (July.Ol,2011) N/A N/A
[Edttion and Addanda, Wapplicable (data)] (Code Case number} [Special service per UG-l20(d))

Items 6-11 incl. to be completed for single wafl vessels. jackets of jacketed vessels, shefl of heat exchangers. or chamber of multichamber vessels.

6. Shell: (a) Number of course(s) 3 (b) Overall length· 6536mm

Course(s) Material Thickness Long. Joint (Cal. Al Circum. Joint (Cat. A, B & Cl Heat Treatment

No. Diameter Length SpecJGrade or Type Nom. Corr. Type Full, Spot, None Elf. Type Full, Spot. None Elf. Temp. Time

2 1.01150mm 2200mm SA516-70(-1) 17mm 1.5mm 1 Full 1.0 1 Full . 1.0 - -

1 1.01150mm 2136mm SA516-70(*n 17mm 1.5mm 1 Full 1.0 1 Full 1.0 - -

(BLANK)

Body Flanges on Shells

Boning

Washer

No. Type 10 00 Flange Thk Min Hub Thk Malerial How At1ached location Num & Size Boning Material (OO,IO,thkl Washer Material

(BLANK)

\

7 Heads' (al (b)
(Material spec. number, grade or type) (H.T.-time and temp.) (Material spec. number. grade or tvoe) (H.T.-tlme and temp.)

Location ITop, Thickness Radius Elliptical Conical HemiSpherical Flat Side to Pressure category A

Bollom, Ends) Min. Carr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full, Spot, None Elf.

(a) (BLANK)

(bl

Body Flanges on Heads

Boning

Washer

Location Type 10 00 Flange Thk Min Hub Thk Material How Attached Num & Size Bolling Material (00, 10, thl<) Washer Matertal

(al (BLANK)

(bl

8. Type of jacket _________.....:.N;:./A;.:... Jacket closure N/A
(Describe as agee and weld, bar, etc.)

3639kPaat-45·CMin. design metal temp.
(Extemall

110·Cat max. temp.F.V

________________..;.N;:./A;..;",. lf bolted, describe or sketch.

110·C
(Extemall (lntemall

_______--;:':-::':"''':'':'''':':--:-:-Y_E;;.S;;.;(;'':S:-:H.;':E''''LL'-:--:-:A...02:-;i):;-;:=:-::-:= at test temperature of -_45.:.::..;·C=--__
(Indicate yes or no and the component{s) Impact tested]

3639kPa
(Internal)

If bar, give dimensions

10. Impact test

9. MAWP

11. Hydro., jjp=iij!!il!!== test pressure ____,;;;56;:;OO:.:.;.:k;..Pa=- Proof test _

Items 12 and 13 to be completed for tube sections.

12. Tubesheet SA765-II+S31803 CLAD 1150mm 73+1Omm 1.5mm WELDED
(Statlonary (material spec. no.H [Diameter (subject to press.)] (Nominal thickness) (Corr. allow.) [Attachment (welded or bolted)]

,~ Tubes
{Floating (material spec. no.ll

SA789-S31803

(Diameter)

19.05mm
(Nominal thickness)

1.63mm
(Corr. allow.l

1952
(AtiachmenU

Straight
(Material spec. no., grade or type) (0.0.1 (Nominal thickness) (Number) [Type (Straight or un

CCK-4511951391-0100-K01-00001-073
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IASME I

FORM U-1 (Cont'd)

National Board Number. _-::::-..:lC:...-.:_b-l..__--t_

Mfr. Representative: \.fI..J:¥tDate: /if/<.. '.)4)fr

Authorized Inspec~ Date: Apr, rs,::..og-

~[;:]

Items 14-18 incl. to be completed for inner chambers of jacketed vessels or channels of heat exchangers.

14. Shell: (a) No. of course(s) 2 (b) Overall length 1948mm

Course(s) Material Thickness Long. Joint (Cal. A) Circum. Joint (Cal. A, B & C) Heal Treatment

No. Diameter Length· SpecJGrade or Type Nom. Carr. Type Full, Spat. None Eft. Type Full, SPOt, None Eft. Temp. Time

1 I.D 11S0mm 1024mm SA240-S31803 lSmm O.Omm 1 Full 1.0 1 Full 1.0 - -
1 I.D 11S0mm 924mm SA240-S31803 15mm O.Omm 1 Full 1.0 1 Full 1.0 - -

(BLANK)

Body Flanges on Shells

Boning
Boning Washer

No. Type ID 00 Flange Thk Min Hub Thk Material How Allached Location Num & Size Material (OO,IO,thkJ Washer Material
4 (-2) 1150mm 1358mm 98mm lSmm (-6) Single. butt weld End 60 1 1/8"-8UNx300L SA320-L7M 58,32,6mm ASTM-F436

(BLANK)

15 Heads' (al SA765-II+S31803 CLAD(01) - H T-N/A (b) SA765-II+S31803 CLAD(>1) - H T-N/A
(Material spec. number. grade or type) (H.T. time and temp.) (Material spec. number, grade or pel (H.T. time and temp.)

Location (Top, Th.ickness
'.. r:

Radius Elliptical .-Conical Hemispherical Flat SJ!j~,,~o.,.,Pr~s~re Category A
Bollom, Endsl Min. Corr. Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full, Spat, None Eft.

(al End 88+10mm(>12) O.Omm - - - - - 1358mm - - - - -

(bl End 88+1ornm(-12) O.Omm - - - - - 1358mm - - - - -

Body Flanges on Heads

Boning
Washer

Location Tvpe 10 00 Flange Thk Min Hub Thk Material How Allached Num & Size Boning Material (aD, 10, thk) Washer Material
(a) (BLANK)
(b)

16. MAWP 965 kPa
(Internal)

F.v
(Exlemal)

at max. temp. _..."l;.;l..;;,O....;'C;;,-_
(lnternel)

110'C
(External)

Min. design metal temp. at 965 kPa

17. Impact test _______..."....,,.....-__Y..;.,E::.S;:;,(:.:C..;.,H;;.A;;.N;;.N;,;;E;,;;L-....;A..;;O;.-;l:.,.)_,...---.,, at test temperature of -4..;;5;..·C.;:.... _
[Indicate yes or no and the component{s) impact tested]

18. Hydro., jiii;:_~m;;=_. test pressure ___---'2""500---'_k.;..P...;.a Proof test _

19. Nozzles inspection, and safety valve openings:

Purpose Diameter Material Nozzle Thickness Reilforcement Allachrnent Details Location
(Inlet, Oullet, Drain, etc.) No. or Size Type Nozzle Flange Nom. Corr. Material NOZ1'1e Flange (Insp. Open.)

SHELL SIDE INLET I DN 150 CI. 300 fig. SA333-6 (-3) IS.09mm 3.0mm SA516-70(-1) (-4) (-1) -
SHELL SIDE OUTLET 1 DN 150 CI. 300 fig. SA333-6 (-3) lS.09mm 3.0mm SAS16-70(-1) (-4) (01) -

TUBE SIDE INLET 1 DN 600 CI. 1S0 fig. (-6) (-6) 25.2mm O.Omm INHERENT (-4) (-5) -

TUBE SIDE OUTLET 1 DN 500 CI. ISO fig. (06) (-6) 26.0mm O.Omm INHERENT (-4) (-S) -

TUBE SIDE VENn-7) 1 DN SO CI. 150 Iwn. (-6) (06) 13.6mm O.Omm INHERENT (-4) - -

TUBE SIDE DRAIN(-7) 1 DN SO CI. 150 Iwn. {-m (-6) 13.6mm O.Omm INHERENT (-4) - -
(BLANK)

20. Supports: Skirt NO Lugs . N/A Legs N/A Others SADDLES Attached WELDED TO SHELL
(Yes or nol (Number) (Number) (Describe) (Where and how)

21. Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following items of
the report (list the name of part, item number, Manufacturer's name, and identifying number):

N/A

22. Remarks -I. Single BUll, RT-none, 0.7 *2. Mandatory App.2 Fig.2-4(6) *3. SA350-LF2 CL.l *4. FIG. UW-16.1 (d) *5. Single Butt, RT-FulI, 1.0

-6. SA182-F51(S31803) *7. Pressure retaining cover: (*6), SA320-L7M!SAl94-7M, 5I8"-11UNCx95L, 8 SETS.

8. Nameplate is located on the shell. 9. See attached fonn U-5. 10. Inspection opening is omitted by UG-46(a).

11. Safety valve will be installed in system by others. 12. UCL-23(a) was applied for thickness calculation of the clad part.

13. Length of tube bundle : 6706mm

CCK-4511951391-0100-K01-00001-073
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IASME I

FORM U-l (Cont'd)

National Board Number. 2-<5( 4
Mfr. RepresentabV~Date: 1JP1<.llJko!r-
Authorized Inspect· Date: Aph log.~

[pAoE[3 J
CERTIFICATE OF SHOP COMPLIANCE

We certify that the statements in this report are correct and that all details of design, material, construction, and workmanship of this vessel

conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1.

U Certificat;t Authorization Number 32,997 Expires DEC. 04, 2016

u: ~ b(7C:f;:2Date I!/RJI) )-Dlr;- Name ILSUNG CORPORATION. Signed
(Manufacturer) (Represen tiVe)

CERTIFICATE OF SHOP INSPECTION
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and the employed by

HSB Global Standards of Hartford CT.

have inspected the pressure vessel described in this Manufacturer's Data Report on ~. f'&, J.,of<: ' and
state that, to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND
PRESSURE VESSEL CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed
or implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer shall
be liable in any manner for any personal injury or pr~~mage or a loss of any kind ..arising from or connected with this insp~tion:

Date '1P6 r9, ,~/} Signed S.JANG.____~ Commissions NBIt14412(A,N)-- (Aulhor~clor) [National Board (Incl. endorsements)}

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We certify that the stateme~ts in this reprirtare 'correct and that the field assembly construction of all parts of this vesselconforms with the requirements

cI /JSoIE 00IlER AKJ F'FESSl.R: VESSEl. an:. Sedioo VIII, Divisia1 1. U Gettificate cI AUrori2atioo f\lJTtler Expires

Date Name Signed
(Assembler) (Representattve)

CERTIFICATE OF FIELD ASSEMBLY INSPECTION
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and employed by

'f , have compared the statements in this Manufacturer's Data Report with the described pressure vessel
dnd state that parts referred to as data items , not included in the certificate of shop inspection, have been
inspected by me and to the best of my knOWledge and belief, the ManUfacturer has constructed and assembled this pressure vessel in accordance
with the ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. The described vessel was inspected and subjected to a
hydrostatic test of . By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or
implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer
shall be liable in any manner for any personal injury or property damage or a loss of any kind arising from or connected With this inspection.

Date Signed Commissions
(AUlhor1zed Inspector) (National Board (Incl. endorsements))

CCK-4511951391-0100-K01-00001-073
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IASME] FORM u-s MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEEr
SHELL-ANIrTUBE HEAT EXCHANGERS

As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, section VIII, Division 1

IIsung Coporalion #74 Daejeong-Ro, Onsan-Eub, Ulju-Gun, Ulsan 689-892, Republic Korea.
1. Manufactured and certified by ~ __;:=':""":'::_:_:=~~~==~----------- .....----

(Name and address of Manufacturer)

,~M anufactu red for S_H_EL_L_C_AN_A_D_A_E_N_E_RG_Y_400__4A_V_E....,.".,.S_W_.,..,..B_O:-:,X_1_00...,...".'_ST-:-A_T",,:,IO_N_M_,_C_A_L_G_AR_y_,_A_L_B_E_R_T_A_T_2_P_OJ_4 _
'I (Name and address of Purchaser)

3. location of installation CARMON CREEK EXPANSION IN PEACE RIVER COMPLEX, ALBERTA, CANADA
(Name and address)

4. Type Horizontal
(Hol1zontal. vertical, or sphere)

VP-SG07-E11570-001 Rev.9
(Drawing number)

14-HE-080
(Manufacturer's serial number)

2064
(National Board number)

W7852.2
(CRN)

2014
(Yea, built)

FIXED SHEll-AND-TUBE HEAT EXCHANGER DATA

Design/Opemting Pressure
Maximum Design/Operating Metal Tempemture Axial Differential Thennal

Ranges
Expansion Range

Name of CondRion
(min/max.)

Shell Side Tube Side

(minJmax.1 (min/max.)
Shell Channel Tubes Tubesheet

Kpa G Kpa G 'c 'c 'C 'c mm
(-14) -103.42 I 2450 -103.42 I 900 110 110 110 110 010.73

(>15) o I 1154 (abs) 01 98 (abs) 110 110 no 110 010.73

Data Report
Item Number Remarks

Remarks *14. Design (Case1)(Design) *15. Design (Case1)(Operating)

Certificate of Authorization: Type Straight No. 32,997 Expires DEC. 04, 2016

1Jt/!., tlJf,/:§- 0:'J'~7 <?~pJate Name ILSUNG CORPORATION. Signed

S.JANG~
(Aepresenlat'*

Date .Afr, Ig .>cit' Name Commissions NB#14412(A,N)
;;?' (Authorized Inspector) IN"km Ehlrlj 1Jrd. <ntrserra1sI1

CCK-4511951391-0100-K01-00001-073
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2. Certificate Of Compliance
(including ABSA Registration, CRN, etc.)
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I ASME I I PAGE I I I

CERTIFICATE OF COMPLIANCE

CERTIFICATE NO.

PROJECT NAME

CUSTOMER

P.O NO.

EQUIPMENT NAME

EQUIPMENT NO.

SERIAL NO.

ISC-QA-COC-SG007-073

CARMON CREEK PROJECT

SHELL CANADA ENERGY

4511951391

VRU INLET GAS COOLER

E-11570

14-HE-080

WE HEREBY CERTIFY THAT THE MATERIAL, DESIGN, FABRICATION,

INSPECTION AND TESTING OF THIS UNIT CONFORM TO THE ASME

SEC. VIII DIV. 1 2010 ED.+2011 ADD.+API660 (8th ED.2007)

+NACE MR0175 / ISO 15156 AND REQUIREMENTS OF PURCHASE ORDER.

THE DEVIATIONS TO CONTRACTUAL REQUIREMENTS (IF ANY) HAVE

BEEN RESOLVED AND APPROVED BY CUSTOMER.

CERTIFIED BY: S.S.KIM ,~
MANAGER OF Q.A DEPARTMENT

ILSUNG CORPORATION.

31 . DEC. 2014

DATE

CCK-4511951391-0100-K01-00001-073
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the pressure equipment safety authority

December 30, 2014

Attention: J.K. Hwang

SMARTEK E&C
RM 303,160,TECHI\IO 2-RO
YUSEONG-GU
DAEJEON,

9410 - 20 Ave N.W.

Edmonton, Alberta, Canada T6N OA4

Tel: (780) 437-9100 I Fax: (780) 437-7787

The design submission, tracking number 2014-07765, originally received on September 22, 2014 was
surveyed and accepted for registration as follows:

eRN: W7852.2 Accepted on: December 30,2014

Reg Type: New Design

Drawing No. : VP-SG07-E11570-001 THRU 009 Rev 09 As Noted

Design registered in the name of: IL8UNG CORPORATION

Description MAWP Design Temperature

88 Internal Pressure 3639kPa 110 DC

88 External Pressure 103kPa 110 DC

T8 Internal Pressure 965kPa 110 DC

T8 External Pressure 103kPa 110 DC

MDMT
-45 DC

-45 DC

-45 DC

-45 DC

The registration is conditional on your compliance with the following notes:

-This heat exchanger design has been accepted for registration by ABSA based on the specific operating
conditions which provide the Shell and Tubes Mean Metal Temperatures as identified in the Mean Metal
Temperatures table in the drawing.
Shell Mean Metal Temperature: 53.9 (*C)
Tubes Mean Metal Temperature: 59.8 (*C)
This condition must be listed in the Manufacturer's Data Report.

-This heat exchanger design must be re-evaluated before it is operated at any different operating conditions.
Such evaluation records (detailed calculations) must be permanently kept on file with the owner/user of this heat
exchanger and be readily available upon request by an A.I.. This note must appear on the Manufacturer's Data
Report.

-In addition, this heat exchanger shall be supplementary marked as per UHX-19.2.2

-The External Pressure (Full Vacuum) condition noted above is referring only to a basic design condition; this
exchanger shall not be operated with Full Vacuum unless it is re-evaluated for such operating condition. This
note shall appear on the Manufacturer's Data Report.

Page 1 of 2
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9410 - 20 Ave N.W.

Edmonton, Alberta, Canada T6N OA4

Tel: (780) 437-9100 I Fax: (780) 437-7787
the pressure equipment safety authority

IASIViEhl lPAGEIJ]

December 30, 2014

The registration is conditional on your compliance with the following notes:

1.ft is our understanding, in accordance with your drawings and calculations that as required by UCS-66 and
UHA-51 Impact testing is performed to compliance with UG-84 as follows:
a)AII heat exchanger component materials (for cylinders, heads, body flanges, T1 and T2 nozzle flanges and
nozzles boss, cover plates, nozzles, tube-sheets) are Impact tested to -45*C per UG-84(d),
b) Impact test of welds per UG-84(f) (performed at -45*C or colder) therefore:

i) Impact test of Welding procedures qualifications per UG-84(h) and
ii)Production (Vessel) impact testing per UG-84(i)

All impact testing must satisfy the minimum impact test energy requirements per Fig UG-84. 1M.

Details of the Impact Testing must be noted in the Manufacturers Data Report (MDR)

2.AII of the above noted required Impact testing must be recorded and reports generated. Copy of the reports
must be provided to the A. I. who will be signing the Manufacturers Data Report (MDR). The A.I. who will be
signing the Manufacturers Data Report (MDR) must confirm the above and this must be noted in the MDR

An invoice covering survey and registration fees will be forwarded from our Revenue Accounts.

If you have any question don't hesitate to contact me by phone at (780) 433-0281 ext 3331 or fax (780)
437-7787 or e-mail petrusevski@absa.ca.

Sincerely,

PETRUSEVSKI, LJUPCO (LOU)

Page 2 of2
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3. Inspection Release Note Issued
by Inspector, Packing List including
Preservation Record and Punch List
(if applicable) for the Receiving Party

to Continue Mornitoring
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J) .ILSUNG
,. LSUIlG CORPORATION

917, WONSAN-L1, ONSAN-EUP, ULJU-GUN, ULSAN, KOREA

TEL. : 052) 231 - 7573 FAX. : 052) 239 - 0392

PACKING LIST

FOR EQUIPMENT AND ACCESSORY

"DETAILS AS PER THE ATTACHED SHEET"

. Phase1 (38 Items) .

EJ jilEVIEWED
B"'WITNESSED
Date I Signature:

I 'e, f~
erma scher Lloyd "'I'

Industrial Services

( 18 SHEETS WITH COVER

QA REVIEWED 08-Dec-14 S.J.HWANG CLIENT SHELL CANADA ENERGY

PROJECT Carmon Creek - Phase 1&2

PC APPROVED 08-Dec-14 K.H.JUNG P.ONO. 4511951391 DEL.
31-Dec-14

DATE

DEPT REVIEWED 08-Dec-14 S.H.LEE DESTINATION FOB Onsan Port, Korea

PREPARED 08-Dec-14 J.W.SONG DOC. NO. PK-14SG-007-01 REV. NO. 0

ISC-001-1-0

CCK-4511951391-0100-K01-00001-073

13/309



PJT NAME: Carmon Creek· Phase 1&2

Ii . 10. : 4511951391

REMARKS
Dimension (em)

L W Hm"

CBMGIW

LBS

GIW

Kg

NIW

Kg

IAS¥=oID
DETAILED PA

Package StyleITEM No.Package No. Q'ty

1OF 40 1 SET E·10010 (STEEL SKID) 36,345 37,495 82,489 41.880 880 x 176 x 271

20F 40 1 SET E·10020 (STEEL SKID) 36,345 37,495 82,489 41.880 880 x 176 x 271

3 OF 40 1SET E·20010 (STEEL SKID) 36,345 37,495 82,489 41.880 880 x 176 x 271

40F 40 1 SET E·20020 (STEEL SKID) 36,345 37,495 82,489 41.880 880 x 176 x 271

50F 40 1 SET E·10070 (STEEL SKID) 2,310 2,460 5,412 4.740 540 x 66 x 133

6 OF 40 1 SET E·10075 (STEEL SKID) 2,405 2,555 5,621 5.200 540 x 66 x 146

7 OF 40 1 SET E·10120 (STEEL SKID) 7,230 7,480 16,456 11.470 573 x 110 x 182

8 OF 40 1SET E·10121 (STEEL SKID) 7,445 7,695 16,929 12.480 573 x 110 x 198

90F 40 1 SET E·10122 (STEEL SKID) 7,230 7,480 16,456 11.470 573 x 110 x 182

"\ OF 40 1 SET
\

11 OF 40 1 SET

E·10123

E·10124

(STEEL SKID)

(STEEL SKID)

7,445 7,695 16,929 12.480 573 x 110 x 198

7,445 7,695 16,929 12.480 573 x 110 x 198

12 OF 40 1 SET E·20120 (STEEL SKID) 7,230 7,480 16,456 11.470 573 x 110 x 182

13 OF 40 1 SET E·20121 (STEEL SKID) 7,445 7,695 16,929 12.480 573 x 110 x 198

140F40 1 SET E·20122 (STEEL SKID) 7,230 7,480 16,456 11.470 573 x 110 x 182

150F 40 1 SET E·20123 (STEEL SKID) 7,445 7,695 16,929 12.480 573 x 110 x 198

16 OF 40 1 SET E·20124 (STEEL SKID) 7,445 7,695 16,929 12.480 573 x 110 x 198

17 OF 40 1SET E·10140 (STEEL SKID) 7,325 7,555 16,621 12.840 878 x 92 x 159

180F40 1SET E·10141 (STEEL SKID) 7,500 7,730 17,006 13.650 878 x 92 x 169

19 OF 40 1SET E·10142 (STEEL SKID) 7,325 7,555 16,621 12.840 878 x 92 x 159

20 OF 40 1SET E·10143 (STEEL SKID) 7,500 7,730 17,006 13.650 878 x 92 x 169

21 OF 40 1SET E·10144 (STEEL SKID) 7,325 7,555 16,621 12.840 878 x 92 x 159

22 OF 40 1SET E·10145 (STEEL SKID) 7,500 7,730 17,006 13.650 878 x 92 x 169

23 OF 40 1SET E·20140 (STEEL SKID) 7,325 7,555 16,621 12.840 878 x 92 x 159

24 OF 40 1SET E·20141 (STEEL SKID) 7,500 7,730 17,006 13.650 878 x 92 x 169

25 OF 40 1SET E·20142 (STEEL SKID) 7,325 7,555 16,621 12.840 878 x 92 x 159

ILSUNG CORPORATION Project Management Department

CCK-4511951391-0100-K01-00001-073

14/309



IA!,)\fE] (PAGEl ~I

DETAILED PACKING LIST

NIW GIW GIW CBM Dimension (em)
~.~'<age No. Q'ly ITEM No. Package Style REMARKS
I Kg Kg LeS rn" L W H\

26 OF 40 1SET E·20143 (STEEL SKID) 7,500 7,730 17,006 13.650 878 x 92 x 169

27 OF 40 1SET E·20144 (STEEL SKID) 7,325 7,555 16,621 12.840 878 x 92 x 159

28 OF 40 1SET E·20145 (STEEL SKID) 7,500 7,730 17,006 13.650 878 x 92 x 169

29 OF 40 1SET E·10180 (STEEL SKID) 11,135 11,465 25,223 17.840 905 x 110 x 180

30 OF 40 1SET E·10190 (STEEL SKID) 11,455 11,785 25,927 18.880 905 x 110 x 191

31 OF 40 1SET E·l0200 (STEEL SKID) 11,135 11,465 25,223 17.840 905 x 110 x 180

32 OF 40 1SET E-10210 (STEEL SKID) 11,455 11,785 25,927 18.880 905 x 110 x 191

33 OF 40 1SET E·20180 (STEEL SKID) 11,135 11,465 25,223 17.840 905 x 110 x 180

34 OF 40 1SET E·20190 (STEEL SKID) 11,455 11,785 25,927 18.880 905 x 110 x 191

35 OF 40 1SET E-20200 (STEEL SKID) 11,135 11,465 25,223 17.840 905 x 110 x 180

36 OF 40 1SET E-20210 (STEEL SKID) 11,455 11,785 25,927 18.880 905 x . 110 x 191

OF 40 1SET E-11570 (STEEL SKID) 20,000 20,340 44,748 28.720 955 x 137 x 220

38 OF 40 1SET E·11580 (STEEL SKID) 20,000 20,340 44,748 28.720 955 x 137 x 220

39 OF 40 1BOX ALL (WOODEN BOX) 570 720 1,584 1.120 122 x 122 x 75

40 OF 40 1BOX ALL (WOODEN BOX) 710 860 1,892 1.120 122 x 122 x 75

TOTAL 40 PACKAGE(S) 444,275 458,055 1,007,721 664

• REMARKS:
~VIEWED

DIC : DANGEROUS CARGO
WITNESSED

010 : OVER DIMENSION (OVER W:2.4M, H:3M, L:12M) Date I Signature:
HIC : HEAVY CARGO (OVER 20 TON) ~//)e£ ~SIC: SUPER HEAVY CARGO erman! cher Lioyd

Industrial SelVices

ILSUNG CORPORATION Project Management Department

CCK-4511951391-0100-K01-00001-073
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,A~ME] IPAGEl 4-1
DETAILED PAC

PJT NAME: Carmon Creek· Phase 1&2

P .m.: 4511951391
n

Number Of ross- CBM Measurement
Package & Description Of Goods Quantity Weight Weight

(M3
) [L x Wx H(cm)]

(Packing Style) (KG) (KG)

EQUIPMENT
1OF 40 Diluted Produced Liquid Heater/Cooler 1SET 36,345 37,495 41.880 880 x 176 x 271

(STEEL SKID)

E·10010

20F 40 Diluted Produced Liquid Heater/Cooler 1SET 36,345 37,495 41.880 880 x 176 x 271

(STEEL SKID)

E·10020

30F 40 Diluted Produced Liquid Heater/Cooler 1SET 36,345 37,495 41.880 880 x 176 x 271

(STEEL SKID)

E·20010

40F 40 Diluted Produced Liquid Heater/Cooler 1SET 36,345 37,495 41.880 880 x 176 x 271

(STEEL SKID)

E-20020

50F 40 Slop Oil Heat Exchanger 1 SET 2,310 2,460 4.740 540 x 66 x 133

(STEEL SKID)

E·10070

6 OF 40 Slop Oil Heat Exchanger 1SET 2,405 2,555 5.200 540 x 66 x 146

'''TEEL SKID)

E·10075

7 OF 40 Treated Bitumen/Slop Oil Exchanger 1SET 7,230 7,480 11.470 573 x 110 x 182

(STEEL SKID)

E·10120

8OF 40 Treated Bitumen/Slop Oil Exchanger 1 SET 7,445 7,695 12.480 573 x 110 x 198

(STEEL SKID)

E·10121

90F 40 Treated Bitumen/Slop Oil Exchanger 1SET 7,230 7,480 11.470 573 x 110 x 182

(STEEL SKID)

E·10122

10 OF 40 Treated Bitumen/Slop Oil Exchanger 1SET 7,445 7,695 12.480 573 x 110 x 198

(STEEL SKID)

E·10123

11 OF 40 Treated Bitumen/Slop Oil Exchanger 1SET 7,445 7,695 12.480 573 x 110 x 198

(STEEL SKID)

E·10124

12 OF 40 Treated Bitumen/Slop Oil Exchanger 1SET 7,230 7,480 11.470 573 x 110 x 182

(STEEL SKID)

E·20120

13 OF 40 Treated Bitumen/Slop Oil Exchanger 1 SET 7,445 7,695 12.480 573 x 110 x 198

(STEEL SKID)

E·20121

14 OF 40 Treated Bitumen/Slop Oil Exchanger 1 SET 7,230 7,480 11.470 573 x 110 x 182

,STEEL SKID)

E·20122

15 OF 40 Treated Bitumen/Slop Oil Exchanger 1SET 7,445 7,695 12.480 573 x 110 x 198

(STEEL SKID)

E·20123

II_SUNG CORPORATION Project Management Department

CCK-4511951391-0100-K01-00001-073
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DETAILED PACKING LIST :,JuuntG ~WedbY
I lac finessed EJ-

1'\, n='!' I

Number Of Net- Gross- CB~ OJhe -Vec-~~( .20/Y
: Package & Description Of Goods Quantity Weight Weight

(M3
) [LxWxH(cm)]

\~acking Style) (KG) (KG)

ILSUNG CORPORATION Project Management Department

-:.

16 OF 40

(STEEL SKID)

E-20124

17 OF 40

(STEEL SKID)

E-10140

18 OF 40

(STEEL SKID)

E·10141

19 OF 40

(STEEL SKID)

E-10142

20 OF 40

(STEEL SKID)

E·10143

21 OF 40

(STEEL SKID)

E·10144

22 OF 40

(STEEL SKID)

E·10145
23 OF 40

(STEEL SKID)

E·20140

24 OF 40

(STEEL SKID)

E·20141

25 OF 40

(STEEL SKID)

E·20142

26 OF 40

(STEEL SKID)

E·20143

27 OF 40

(STEEL SKID)

E·20144

28 OF 40

(STEEL SKID)

E·20145

29 OF 40

(STEEL SKID)

E·10180

30 OF 40

'l)TEEL SKID)

E·10190

31 OF 40

(STEEL SKID)

E·10200

Treated Bitumen/Slop Oil Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen/Primary Diluent Exchanger

Treated Bitumen Coolers

Treated Bitumen Coolers

Treated Bitumen Coolers

1SET

1SET

1 SET

1 SET

1SET

1 SET

1SET

1 SET

1 SET

1 SET

1SET

1 SET

1SET

1SET

1 SET

7,445

7,325

7,500

7,325

7,500

7,325

7,500

7,325

7,500

7,325

7,500

7,325

7,500

11,135

11,455

7,695

7,555

7,730

7,555

7,730

7,555

7,730

7,555

7,730

7,555

7,730

7,555

7,730

11,465

11,785

12.480

12.840

13.650

12.840

13.650

12.840

13.650

12.840

13.650

12.840

13.650

12.840

13.650

17.840

18.880

17.840

573

878

878

878

878

878

878

878

878

878

878

878

878

905

905

905

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

x

110

92

92

92

92

92

92

92

92

92

92

92

92

110

110

110

x 198

x 159

x 169

x 159

x 169

x 159

x 169

x 159

x 169

x 159

x 169

x 159

x 169

x 180

x 191

x 180

CCK-4511951391-0100-K01-00001-073
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[ASl\4~J
DETAILED PACKING LIST

IPAGE[b]

Number Of Net- Gross- CBM Measurement
i Package & Description Of Goods Quantity Weight Weight

(M3
) [L x Wx H(cm)]

\~acking Style) (KG) (KG)

32 OF 40

(STEEL SKID)

E·10210

33 OF 40

(STEEL SKID)

E·20180

34 OF 40

(STEEL SKID)

E·20190

35 OF 40

(STEEL SKID)

E·20200

36 OF 40

(STEEL SKID)

E-20210

37 OF 40

(STEEL SKID)

E·11570

38 OF 40

(STEEL SKID)

E·11580

Treated Bitumen Coolers

Treated Bitumen Coolers

Treated Bitumen Coolers

Treated Bitumen Coolers

Treated Bitumen Coolers

VRU Inlet Gas Coolers

VRU Inlet Gas Coolers

1SET 11,455 11,785 18.880

1SET 11,135 11,465 17.840

1SET 11,455 11,785 18.880

1SET 11,135 11,465 17.840

1 SET 11,455 11,785 18.880

1SET 20,000 20,340 28.720

1SET 20,000 20,340 28.720

905 x 110 x 191

905 x 110 x 180

905 x 110 x 191

905 x 110 x 180

905 x 110 x 191

955 x 137 x 220

955 x 137 x 220

ILSUNG CORPORATION

rI..,..REVIEWED I.SUlJG E:l~wed by
I::f WITNESSED ISC ElWrtnessed by
Date I i atu~·

~l~ leo 011 DEPT
ermanilcher Lloyd I L:D:.:.A.:.:.:rE::.-.~..;;;..~....;",o.-.;...-J..Il

Industrial Services

Project Management Department

CCK-4511951391-0100-K01-00001-073
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PJT NAME:

p .~O.:

IAS~~~
DETAILED PACKING LIST

Carmon Creek· Phase 1& 2

4511951391

Number Of Net- Gross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3) [L x Wx H(em) 1

(Packing Style) (kG) (kG)

39 OF 40 ACCESSORY 1 BOX 570 720 1.120 122 X 122 X 75

(WOODEN BOX)

ALL

INCLUDING

E-10010 Pulling Eye Bolt SA-193-B7 4EA

11/2" - 8UN

SQ. Washer SA-283-C 16 EA

t16 • 70' 70

E-10020 Pulling Eye Bolt SA-193-B7 4EA

11/2" - 8UN

SQ. Washer SA-283-C 16 EA

t16' 70' 70

-
\ E-20010 Pulling Eye Bolt SA-193-B7 4EA

11/2" - 8UN

SQ. Washer SA-283-C 16 EA

t16 • 70' 70

E-20020 Pulling Eye Bolt SA-193-B7 4 EA

11/2" - 8UN

SQ. Washer SA-283-C 16 EA

t16 • 70' 70

E-10070/E-10075 Shim Plate SA-283-C 2EA

10t(1+2+3+4)' 390' 210

Setting B/4N/2W SA-325 1SA-563-A 1SA-283-C 6 EA

1" - 8UNC' 200L

SQ. Washer SA-283-C 12 EA

t12' 45' 45

Gasket See Note 1 1EA

6" ASME #300 RF 4.5t

ILSUNG CORPORATION Project Management Department

CCK-4511951391-0100-K01-00001-073
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[ASl\1E I
DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

, Package & Description Of Goods Quantity Weight Weight
(M3) [ Lx Wx H(em) ]

(Packing Style) (kG) (kG)

Stud B/2HN SA-320-L71 SA-194-7 12 EA

3/4" -10UNC * 140L

Gasket See Note 1 1EA

4" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 8EA

3/4" -10UNC * 140L

E-1 0120/E-1 0121 Pulling Eye Bolt SA-193-B7 8EA

11/4" - 8UN

Shim Plate SA-283-C 2EA

10t(1+2+3+4) * 700 *280

Setting B/4N/2W SA-325 I SA-563-A I SA-283-C 6EA

1 1/4" - 8UN * 250L

SQ. Washer SA~283-C 12 EA

t16 * 70 * 70

Gasket See Note 1 1EA

8" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

7/8" - 9UNC *160L

Gasket See Note 1 1 EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

3/4" -10UNC * 145L

E-1 0122/E-1 0123 Pulling Eye Bolt SA-193-B7 8 EA

11/4" - 8UN

Shim Plate SA-283-C 2EA

10t(1+2+3+4) * 700 * 280

WITNESSED
Date I Signature:

;tt~~~ vt<p
G mania er oyd

ILSUNG CORPORATION Industrial SelVices Project Management Department

CCK-4511951391-0100-K01-00001-073
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IA.~~~J
DETAILED PACKING LIST

IPAGEl~

Number Of Net- Gross-
CBM Measurement

I
Package & Description Of Goods Quantity Weight Weight

(M3) [LxWxH(cm)]
(Packing Style) (kG) (kG)

ILSUNG CORPORA+rM~"::;"';;:;';;;;;";"""-l..;";;;;;;~

Setting B/4N/2W SA-325 I SA-563-A I SA-283-C 6 EA

11/4" - 8UN * 250L

SQ. Washer SA-283-C 12 EA

t16 * 70 * 70

Gasket See Note 1 1 EA

8" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

7/8" - 9UNC * 160L

Gasket See Note 1 1EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

3/4" -10UNC * 145L

E-20120/E-20121 Pulling Eye Bolt SA-193-B7 8EA

11/4" - 8UN

Shim Plate SA-283-C 2EA

10t(1+2+3+4) * 700 * 280

Setting B/4N/2W SA-325 I SA-563-A I SA-283-C 6EA

1 1/4" - 8UN * 250L

SQ. Washer SA-283-C 12 EA

t16 *70 * 70

Gasket See Note 1 1EA

8" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

7/8" - 9UNC * 160L

Gasket See Note 1 1EA

6" ASME #300 RF 4.5t

CCK-4511951391-0100-K01-00001-073
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[.t\~ l\I?J
DETAILED PACKING LIST

(PAGEr \0 J

Number Of Net- Gross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3) [LxWx H(cm) I

(Packing Style) (kG) (kG)

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

3/4" - 1OUNC * 145L

E-20122/E-20123 Pulling Eye Bolt SA-193-B7 8EA

11/4" - 8UN

Shim Plate SA-283-C 2EA

10t(1+2+3+4) * 700 * 280

Setting B/4N/2W SA-325 I SA-563-A I SA-283-C 6EA

1 1/4" - 8UN * 250L

SQ. Washer SA-283-C 12 EA

t16 * 70 * 70

Gasket See Note 1 1EA

8" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

7/8" - 9UNC * 160L

Gasket See Note 1 1 EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

3/4" -10UNC * 145L

E-10124 Pulling Eye Bolt SA-193-B7 4 EA

11/4" - 8UN

SQ. Washer SA-283-C 12 EA

t16 * 70 * 70

E-20124 Pulling Eye Bolt SA-193-B7 4EA

11/4" - 8UN

SQ. Washer SA-283-C 12 EA

t16 * 70 * 70
,",UUM ===bYESC itnessed
QA DEPT. J .
DATE

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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(ASME]
DETAILED PACKING LIST

[PAGEl \\]

Number Of Net- Gross-
CBM Measurement

( Package & Description Of Goods Quantity Weight Weight
(M3) [L x Wx H(cm)]

(Packing Style) (kG) (kG)

Note 1. GASKET MAn: SPIRAL WOUND GASKET [t4.5]

- FILLER: GRAPHITE

- HOOP: 304 S.S

- INNER RING: 304 S.S

- OUTER RING: C.S

ILSUNG CORPORATION Project Management Department

CCK-4511951391-0100-K01-00001-073

23/309



IASME I
DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement, Package & Description Of Goods Quantity Weight Weight
(M3) [L xWx H(cm)],

(Packing Style) (kG) (kG)

40 OF 40 ACCESSORY 1 BOX 710 860 1.120 122 X 122 X 75

(WOODEN BOX)

ALL

INCLUDING

E-10140/E-10141 Shim Plate SA-283-C 2EA

1Ot(1 +2+3+4) * 590 * 285

Setting B/4N/2W SA-325 1SA-563-A 1SA-283-C 6EA

11/2" - 8UN * 250L

SQ. Washer SA-283-C 12 EA

t16 * 70 * 70

Gasket See Note 1 1 EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M 1SA-194-7M 12 EA

3/4" -10UNC * 145L

Gasket See Note 1 1 EA

4" ASME #300 RF 4.5t

Stud B/2HN SA-320-L71 SA-194-7 8EA

3/4" -10UNC * 130L

E-10142/E-10143 Shim Plate SA-283-C 2EA

10t(1+2+3+4) * 590 * 285

Setting B/4N/2W SA-325 1SA-563-A 1SA-283-C 6EA

1 1/2" - 8UN * 250L

SQ. Washer SA-283-C 12 EA

t16 * 70 * 70

Gasket See Note 1 1 EA

6" ASME #300 RF 4.5t

II_SUNG CORPORATION

EVIEWED
WITNESSED

Date~i~
/'~~J (fj

Germanlecher Lloyd r
Industrial Services Project Management Department

CCK-4511951391-0100-K01-00001-073
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IASJYIEJ
DETAILED PACKING LIST

[PAGE[]8

Number Of Net- Gross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3) [L xWxH(em)]

(Packing Style) (kG) (kG)

Stud B/2HN SA-320-L7M 1SA-194-7M 12EA

3/4" - 1OUNC * 145L

Gasket See Note 1 1 EA

4" ASME #300 RF 4.5t

Stud B/2HN SA-320-L71 SA-194-7 8 EA

3/4" -10UNC * 130L .

E-10144/E-10145 Shim Plate SA-283-C 2 EA

10t(1+2+3+4) * 590 * 285

Setting B/4N/2W SA-325 1SA-563-A 1SA-283-C 6 EA

11/2" - 8UN * 250L

SQ. Washer SA-283-C 12 EA

t16 * 70 * 70

Gasket See Note 1 1 EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M 1SA-194-7M 12EA

3/4" - 10UNC * 145L

Gasket See Note 1 1 EA

4" ASME #300 RF 4.5t

Stud B/2HN SA-320-L71 SA-194-7 8 EA

3/4" - 10UNC * 130L

E-20140/E-20141 Shim Plate SA-283-C 2 EA

101(1+2+3+4) * 590 *285

Setting B/4N/2W SA-325 1SA-563-A 1SA-283-C 6 EA

11/2" - BUN * 250L

SQ. Washer SA-283-C 12 EA

t16 * 70 * 70
0 EVIEWED

WITNESSED

7'}:l'[~Joe -(I
ILSUNG CORPORATION

Germanischer LpOYl;! ct Management Department
Industrial servfc~

CCK-4511951391-0100-K01-00001-073
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(ASMEI
DETAILED PACKING LIST

IPAGEl \l\-]

Number Of Net- Gross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3) [L x Wx H(em)]

(Packing Style) (kG) (kG)

Gasket See Note 1 1EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M 1SA-194-7M 12 EA

3/4"-10UNC * 145L

Gasket See Note 1 1 EA

4" ASME #300 RF 4.5t

Stud B/2HN SA-320-L71 SA-194-7 8EA

3/4" - 1OUNC * 130L

E-20142/E-20143 Shim Plate SA-283-C 2EA

10t(1+2+3+4) * 590 * 285

Setting B/4N/2W SA-325 1SA-563-A 1SA-283-C 6 EA

11/2" - 8UN * 250L

SQ. Washer SA-283-C 12 EA

t16 * 70 * 70

Gasket See Note 1 1EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M 1SA-194-7M 12 EA

3/4" - 10UNC * 145L

Gasket See Note 1 1EA

4" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7 1SA-194-7 8 EA

3/4" - 1OUNC * 130L

E-20144/E-20145 Shim Plate SA-283-C 2 EA I~ wrrNESSED

10t(1+2+3+4) * 590 * 285 Date I Signature:

~~befierm:~r Lloyd

Setting B/4N/2W SA-325 1SA-563-A 1SA-283-C 6EA Industrial Services

11/2" - 8UN * 250L

Project Management Department

CCK-4511951391-0100-K01-00001-073
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IASME]· [PAGEr''"~

DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

! Package & Description Of Goods Quantity Weight Weight
(M3) [L x Wx H(cm) 1

(Packing Style) (kG) (kG)

SQ. Washer SA-283-G 12 EA

t16 *70 *70

Gasket See Note 1 1 EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

3/4" - 1OUNG * 145L

Gasket See Note 1 1 EA

4" ASME #300 RF 4.5t

Stud B/2HN SA-320-L71 SA-194-7 8 EA

3/4" - 1OUNG * 130L

E-1 0180/E-1 0190 Pulling Eye Bolt SA-193-B7 8 EA

1" - 8UNG

Shim Plate SA-283-C 2 EA

10t(1+2+3+4) *700 * 400

Setting B/4N/2W SA-325 I SA-563-A I SA-283-G 6 EA

11/4" - 8UN * 250L

SQ. Washer SA-283-G 12 EA

t16 *70 *70

Gasket See Note 1 1 EA

8" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

7/8" - 9UNG * 160L

Gasket See Note 1 1 EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L71 SA-194-7 12EA

3/4" - 1OUNG * 145L

ILSUNG CORPORATIO Project Management Department

CCK-4511951391-0100-K01-00001-073
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[X~@ lpAG~r-~

DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3) [Lx Wx H(cm)]

(Packing Style) (kG) (kG)

E-1 0200/E-1 021 0 Pulling Eye Bolt SA-193-B7 8EA

111
- 8UNC

Shim Plate SA-283-C 2 EA

10t(1+2+3+4) * 700 *400

Setting B/4N/2W SA-325 1SA-563-A 1SA-283-C 6EA

11/411
- 8UN *250L

SQ. Washer SA-283-C 12 EA

t16 *70 *70

Gasket See Note 1 1EA

8" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M 1SA-194-7M 12 EA

7/8 11
- 9UNC * 160L

Gasket See Note 1 1EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7 1SA-194-7 12 EA

3/411 -10UNC * 145L

E-20180/E-20190 Pulling Eye Bolt SA-193-B7 8EA

111
- 8UNC

Shim Plate SA-283-C 2EA

10t(1+2+3+4) *700 *400

Setting B/4N/2W SA-325 1SA-563-A 1SA-283-C 6 EA

11/411
- 8UN * 250L

SQ. Washer SA-283-C 12 EA Si nature:

t16 *70 *70 VO&
Germanischer Llo

Industrial SeM

See Note 1 1EA

8" ASME #300 RF 4.5t

! DATE
ILSUNG CORPORATION Project Management Department

CCK-4511951391-0100-K01-00001-073
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[ASME]
DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

( Package & Description Of Goods Quantity Weight Weight
(M3) [L x Wx H(cm)]

(Packing Style) (kG) (kG)

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

7/8" - 9UNC * 160L

Gasket See Note 1 1 EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7 I SA-194-7 12 EA

3/4" -10UNC * 145L

E-20200/E-20210 Pulling Eye Bolt SA-193-B7 8EA

1" - 8UNC

Shim Plate SA-283-C 2EA

10t(1+2+3+4) * 700 *400

Setting B/4N/2W SA-325 I SA-563-A I SA-283-C 6EA

11/4" - 8UN * 250L

SQ. Washer SA-283-C 12EA

t16 *70' 70

Gasket See Note 1 1EA

8" ASME #300 RF 4.5t

Stud B/2HN SA-320-L7M I SA-194-7M 12 EA

7/8" - 9UNC * 160L

Gasket See Note 1 1EA

6" ASME #300 RF 4.5t

Stud B/2HN SA-320-L71 SA-194-7 12 EA

3/4" -10UNC * 145L

10 BEVIEWED

E-11570 SQ. Washer SA-283-C 16 EA IS"WITNESSED
0"'- , "i--ature:

t16' 70 * 70
'~~/oee""l)

Germanlscher lloyd
Industrial Services

E-11580 SQ. Washer SA-283-C 16 EA

J)UUflG
" t16' 70' 70

,se
1QA DEPT,

OATE
ILSUNG CORPORATION Project Management Department

CCK-4511951391-0100-K01-00001-073
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[AS~E)
DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3) [L x Wx H(em)]

(Packing Style) (kG) (kG)

Note 11. GASKET MAT'L: SPIRAL WOUND GASKET [t4.5]

- FILLER: GRAPHITE

- HOOP: 304 S.S

- INNER RING: 304 S.S

- OUTER RING: C.S

ILSUNG CORPORATION Project Management Department

CCK-4511951391-0100-K01-00001-073
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4. Reports of Major Repairs Performed
(NCR, Deviation requests, Concession

requests)

CCK-4511951391-0100-K01-00001-073
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5. Material Certificates
With Tabulation of Materials

CCK-4511951391-0100-K01-00001-073

33/309



I PAGE I I
PAGE NO. 1 OF 2

~LSUnG TABULATION OF MATERIAL TMNO. TM-SG007-E-11570-001

WIO NO. P-13SG-007

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG. NO. VP-SG07-E-11570-001 REV.6

DWG.
PART CODE

MATERIAL
MATERIAL IDENTIFICATION

NO. SPEC.
Q'TY

HEAT ORNO. NAME OF PART DIMENSION
CHARGE NO.

PAGE

PP54201807
1 SHELL SA516-70N 1 T17 PP54201806 3-8

PP54201804

2 CHANNEL SA240-S31803 1 T15 540337001 9-29

3 CHANNEL COVER SA765-II+S31803 CLAD 1 SEE DWG 4-88191/43501 37-58

4 CHANNEL SA240-S31803 1 T15 338801/1-1 30-36

5 CHANNEL COVER SA765-II+S31803 CLAD 1 SEE DWG 4-88191/43501 37-58

6 CHANNEL FLANGE SA182-F51(S531803) 1 SEE DWG E100287 59-62

N 7 CHANNEL FLANGE SA182-F51(S531803) 1 SEE DWG E100287 59-62a

6
f"- 8 GASKET SEE NOTE 1 1 T5 201409030023015 6310

W
~ 9 GASKET SEE NOTE 1 1 T5 201409030023015 63a
<.9
ena.. 10 STUD B/2H.N SA320-L7M/SA194-7M 60 1 1/8" -8UNx300L C07469/655465 64>

12 STUD B/2H.N SA320-L7M/SA194-7M 60 11/8" -8UNx300L C07469/655465 64

14
CHANNEL COVER SA182-F51(S531803) 1 SEEDWG E100287 59-62

FLANGE

15
CHANNEL COVER SA182-F51 (S531803) 1 SEE DWG E100287 59-62

FLANGE

16 GASKET SEE NOTE 1 1 T5 201409030023015 63

17 GASKET SEE NOTE 1 1 T5 201409030023015 63

18 STUD B/2H.N SA320-L7M/SA194-7M 60 1 1/8" -8UNx300L C07469/655465 64

20 STUD B/2H.N SA320-L7M/SA194-7M 60 1 1/8" -8U Nx300L C07469/655465 64

0
1 TUBE SA789·S31803(SEAMLESS) 1952 O.D19.05xt1.63(NIN)X6706L TB9492/TB8825 65-70f"-

lO

w"<t
2

STATIONARY SA765-II+S31803 CLAD 1 SEE DETAIL N11223/43501 37-58' al:;o TUBESHEET
<.9

STATIONARYen
SA765-11+S31803 CLAD N11223/43501 37-58a.. 3

TUBESHEET
1 SEE DETAIL

>
o WITNESSED BY APPROVED BY J.S.LEEJs..~ ~c.IJ!I¢o REVIEWED BY /

t! REVIEWED REVIEWED BY Y. S.L1M
o WITNESSED A

DatthS~: PREPARED BY T.S.LEE M' 'idYl"", iii ..

ISO-025-1-0 G1rma~iSc'her Lloyd
-,

ILSUNG CORPORATION
Industrial SeMcee

CCK-4511951391-0100-K01-00001-073
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I PAGE I ~I

~LSUnG
PAGE NO. 2 OF 2

TABULATION OF MATERIAL
TMNO. TM-SG007-E-11570-001

DWG.
PART CODE

MATERIAL
MATERIAL IDENTIFICATION

NO. SPEC.
Q'TY

HEAT OR
NO. NAME OF PART DIMENSION

CHARGE NO.
PAGE

lO
4 REINF. PAD SA516-70N 2 T17 PP54201806 5-60

<;>

1 FLANGE (110) SA182-F51(S31803) 1 24" ASME 150# W.N-RF E131033 71

2 SELF REINF . NECK SA182-F51(S31803) 1 <1>640 4E840 72-77

3 FLANGE (110) SA182-F51(S31803) 1 20" ASME 150#W.N-RF E131033 71

4 SELF REINF . NECK SA182-F51(S31803) 1 <1>540 4E840 72-77
co
0

6 5 FLANGE (110) SA350-LF2 CL.1 (N) 2 6" ASME 300# W.N-RF SB97082 78-79t-
lO
~

~

uJ 6 NOZZLE NECK SA333-6 2 6" SCH.80 128147 80-82
~
0
(!)

REINF. PAD SA516-70N T17 PP54201806 5-6en 7 2
ri.
>

8 FLANGE SA182-F51(S31803) 2 2" ASME 150# L.W.N-RF E131033 71

9 BLIND FLANGE SA182-F51 (S31803) 2 2" ASME 150# B.L.D-RF E131033 71

10 GASKET SEE NOTE 1 2 14.5,2" ASME 150# RF 201409030023020 83

11 STUD BOLT/2H.N SA320-L7M/SA194-7M 8 5/8" -11 UNCx95L 667341/645840 84

I

/

El RE VIEWED

D WITNESSED BY - :Js.1u- fkc .. lpll{.,Date I Signature: APPROVED BY J.S.LEE
D REVIEWED BY ~ ,';';-.--or;, yI~r~!r L'f::d REVIEWED BY Y. S.L1M A-

Industrial SeMcel

AA=-PREPARED BY T.S.LEE

ISQ-025-2-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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pOSG~
Mill Test Certificate/€lA~·~'i!:tA~ Certificate No.le~Al't!..£. : 140503~F-P,01 KN-00022-0001

Date of Issue/'if~~A~: May., 0',. J)14

Order No.l7=l1QJ''t!..£. : 0181098757

%¥~~r :IL8UNG CO., LTO.

g~~Ter : IL8UNG CO., LTO.

PO No.l.2jS.§'t!~ : 0181098757

I
Cgrnmodity : PLATE
'50

~~ & Type: 8A516-70 10ED 11AD TYPE 3.1 NACE MR0175/18015156 LA ?J~~}~~J

Sizelj;;l* Product No. : Quantity ~ Wei~ht Heat No. I~
IA~I~'t!~ : I*~ : I~g~ IA~I~'t!~ go

Tensile Test Im~actTest I Chemical Composition/~t~~~ (%)1'2!g-AI!! I ~AI!! Hardness
YP TS EL V Notch -45'C I~£ 0

(MPa) (%) Energy i: I C Si Mn P S Cr Ni B Cu Mo Nb Ti V

(Joule) HB (ppm)

0.224 0.001 0.017 0.0111 0.002
0.211 0.002 0.015 0.0110 0.002

Icr REVIEWED
[Q"'WITNESSED
Date I Signature:

~.r-~ .=C:UOYdl~(rt:
Industrial Services

2
1

QA DEPT. G. T. py~
DATE :ill,. (/ . 20 It{

CEQ (G) =C + Mn/6 + (Ni + CU)/15 + (Cr + Mo + V)/5

L I0.1722 0.343 1.133 0.0088 0.0016 0.016 0.270
P 0.1663 0.335 1.088 0.0076 0.0015 0.013 0.266

"~~~G~m::%
~evieweCI
D Witnessed'

~,,¥
HSBGS

=== Last Item ==

151.3

• ¢ooling Rate: 1154) - 1ro'c I h At Above 400"C

1:127
2:131
3:136
A:131

33365 514TSU365831,166

••• Sub Total (1:70) ••• : 1,166 (kg)
· .· .

••• Heat Treatrhent ===> Norm~lized : 890'G 22min.•••:
••• Test Coupo!, Heat Treatmeni ••• : :
•• 1. Post Weld:Heat Treatment ( Times: 3) : :
• Heating Temp: 630'C ':Heating Rat~: 150 - 17;0"C I h At Abo~e 4tO"C • Holding Ti~e: 090Min

••• Lot Total ••., : 1 : 1,166 (kg) I LOT No. ===> SG07-08-021
... Grade Total:'" : 1 : 1,166 (kg; :
... Grand Total~'" ~ 1 : 1,166 (kgj

· .· .· .· .· .· .· .· .

£-t/IS7D /LbD~-I) : ~f/b4L--ItA-o)..-)

17x2300x3800 : PP54201807

~
~

~E

We hereby certify that the material herein has been made in accordance with the order and above specification.
This material has been fully killed and made by basic oxygen process.
No repair welding was performed to the products.
This material has been made by vacuum degassing, calcium treated process. This material is fine grained steel.
Test Certificate is issued according to EN1 0204 3.1.

• ~ ?3Afs~A-IOjI ~71~ iT~§£.2.1 At§AII:!"~~ ~A~17f W~tI' * £,!.2.JJ:j
?3AtS~A-I .lf1.~2EAI At~)..-1 .lf12E(~'tl2312E)5. ~OIQ..j~ !2t%f~ * £~~L.ld.

, Position - T : Top, M : Middle, B : Bottom
, Tensile Test. Direction: Transversal, Gauge Length: 200mm(Rectangular),

YP Method: 0.2% off-set
'Impact Test. Direction: 1/4T Longitudinal, Full-Size: 10mmX10mm
, Division - L : Ladle Analysis, P : Products Analysis
, Supply Condition: As-Rolled unless otherwise Heat Treated.

Surveyor To . L€e/ 'forJ3-Heon
pn!'lr:n Gwanavana Works. 20-26. Pokoosarana-ail. Gwanavana-si, Jeollanam-do, 545-711, Korea <: PAGE: 1 > Chief of material testing section Lee, Yong Heon

CCK-4511951391-0100-K01-00001-073
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posc-~ Mill Test Certificate/€lA~·A.~A~ Certificate NoJ8~Allt1~ : 140503-FP01KN-00022-0001
Date of Issue/~~~}\~ : May., Oi J14

Order No.l7~1Q./''tj~ : 0181098757

r~~~rr : IL8UNG CO., LTD.

~~~Ter : IL8UNG CO., LTD.

PO No.l2?-§'tj~ : 0181098757

Ic~~modity : PLATE
i:'So

r~~ & Type: 8A516-70 10ED 11AD TYPE 3.1 NACE MR0175/1S015156 jASME]
Tensile Test
/~~AltJ

Chemical Composition/~~'!t{S~ (%)

Size/xl<;=: Product No. Quantity "Y:~t Heat No. I~
/A~I~'t!~ /*'& (kg) /Ail~'t!~ go

YP TS

(t.Po)

EL

(%)

Impact Test
/g~AltJ i Hardness

V Notch -45·C ~ /~£

Energy

(joule) HB

0:;::.

~: I C Si Mn P
::l

s Cr Ni B

(ppm)

Cu Mo Nb Ti V

0.0111 0.002
0.0110 0.002

0.017
0.015

0.001
0.002

0.224
0.211

14412
HSBGS

CEQ (G) =C + Mn/6 + (Ni + Cu)/15 + (Cr + Mo + V)/5

!"fReviewed
o Witnessed

L I0.1722 0.343 1.133 0.0088 0.0016 0.016 0.270 2
P 0.1663 0.335 1.088 0.0076 0.0015 0.013 0.266 1

- 1~O·C / h At Above 400·C

=== Lastlte

151.3

• pooling Rate: 115

1:127
2:131
3:136
A:131

33T I 365 514SU365831,166

••• Sub Total (1170) ••• ~ 1,166 (kg;
· .· .. . .

••• Heat Treatrhent ===> Norm~lized : 890·a 22min.•••~
••• Test Coupoh Heat Treatmeni ••• i :
•• 1. Post Weld'Heat Treatment ( Times: 3) ~
• Heating Temp: 630·C '!Heating Rat~: 150 - 17;0·C / h At Abo e 4 O·C • Holding Ti~e: 090Min
••• LotTotal "', ,1, 1.166 (kg) LOT No. ===> SG07-08-021
••• Grade Total~'" ~ 1 ~ 1,166 (kgj i
... Grand Total!'" ! 1 i 1,166 (kg! !

· . . . .· . . . .· . . . .
i ~ ~ i ;
: £- JJS1JJ (ec~-b: ~8-L(4) :

: I (u,.s--4) ~ ~~V\~' P~d ·C ID fAr:)): ,
(rot -r;) ~ 12ef<\P. Pl+; _$(, >~ ~.\",p, fA 0)

· .· .· .· .: :

17x2300x3800 , PP54201806

• Position - T : Top, M : Middle. B : Bottom
• Tensile Test. Direction: Transversal, Gauge Length: 200mm(Rectangular),

YP Method: 0.2% off-set
• Impact Test. Direction: 1/4T Longitudinal. Full-Size: 10mmX10mm
• Division· L : Ladle Analysis, P : Products Analysis
• Supply Condition: As-Rolled unless otherwise Heat Treated.

Surveyor To :

We hereby certify that the material herein has been made in accordance with the order and above specification.
This material has been .fully killed and made by basic oxygen process.
No repair welding was performed to the products.
This material has been made by vacuum degassing, calcium treated process. This material is fine grained steel.
Test Certificate is issued according to EN10204 3.1.

• ~ ?3.Afe~.A-jOiI ~71.!E! iT~§£9.1 Af§AI e!"~~ ~Aim 'il~~ * ~.9.D:l
?3NS~.A-j .!f1.'i!:!35.AI N~.A-j .!f135.(~'tl23135.)£ ~ol9..J~ g"5f~ * £~@-L.lcf.

Lee; Yo?1a-He~n
POSCO Gwangyang Works. 20-26, Pokposarang-gil, Gwangyimg-si. Jeollanam-do, 545-711, Korea < PAGE: 1 > Chief of material testing section Lee. Yong Heon

CCK-4511951391-0100-K01-00001-073
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posc-~ Mill Test Certificate/~A~A~A1 Certificate NoJ8~A-JI2::!~ : 140503-FP01KN-00022-0001

Date of Issue/~J"~~A~: May., Oi J14

Order No.l7:lIQ./'I2::!:!. : 01S1098757

~~~r :ILSUNG CO., LTD.

cu~t~Ter : ILSUNG CO., LTD

PO No.l2jS.-§I2::!~ : 01S1098757

Commodity . PLATE
/~~ .

rw.~~ & Type: SA516-70 10ED 11AD TYPE 3.1 NACE MR0175/IS015156 {ASME]

0
Product No.

;:.

IA11!!'i!:!~
(ii' Sol-AI CEQo'
:::l

PP54201806 L 0.029 0.397
P 0.031 0.382

••• Sub Total 70) ... 1 1,166 (kg)
CEQ (G) = C + Mn/6 + (Ni + CU)/15 + (Cr + Mo + V)/5

••• Lot Total' 1 1,166 (kg) LOT No. ===> SG07-08-021
••• Grade Tot 1""''* 1 1,166 (kg)
••• Grand Tot 1*** 1 1,166 (kg)

=== Last Item ===

.
\V~

We hereby certify that the material herein has been made in accordance with the order and above specification.
This material has been fully killed and made by basic oxygen process.
No repair welding was performed to the products.
This material has been made by vacuum degassing, calcium treated process. This material is fine grained steel.
Test Certificate is issued according to EN10204 3.1.

• ~ ~Afe~A-j(}U ~71.!E! it~§£.2.1 Af-§AI er~~ ~A117f W"~'t;!"* ~lS2.D:l ~~AfS~A-j 4l1.1i!:l~AI Af~A-j 4l1~(~'tI23U)5. ~ol'?/~ 1Et'6f~ * ~leL.ld.

Surveyor To. Le((~ YorJa-Heon
POSCO Gwangyang Works, 20-26, Pokposarang-gil, Gwangyang-si, Jeollanam-do, 545-711, Korea <PAGE: 2 > Chief of material testing section Lee, Yong Heon

CCK-4511951391-0100-K01-00001-073
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posc~ Mill Test Certificate/€lAF"~A~ Certificate No.l8~Al't!~ : 140503-FoQ1KN-00022-0001
Date of Issue/W~~A~:May., 07,.J14

Order No.l7=/I2.J''t!~ : 0181098757

~~~r :IL8UNG CO" LTD.

~~Arer : IL8UNG CO., LTD.

PO No.l~§'t!~ : 0181098757

IC2gt~modity : PLATE
i:io

;W~ & Type: SA516-70 10ED 11AD TYPE 3.1 NACE MR0175/18015156
[ASME)

Tensile Test
/~:g-Altj Chemical Composition/~f~~te (%)

Size/~I,* Product No. ! Quantity : VY~rt Heat No. I~
/x11~'tJ~ : /'*~ : (kg) /A11~'tJ~ go

YP TS

(1I'a)

EL

(%)

Impact Test
/f5'~Altj

V Notch -45"C

Energy

(Joule)

Hardness
/~.£

HB

0
S:
~.I c Si Mn P
::l

S Cr Ni B

(ppm)

Cu Mo Nb Ti v

17x2300x3800 , PP54201804 1,166 : SU36583 T I 365 514 33 1:127
2:131
3:136
A:131

151.3 L I0.1722 0.343 1.133 0.0088 0.0016 0.016 0.270
P 0.1663 0.335 1.088 0.0076 0.0015 0.013 0.266

2
1

0.224 0.001 0.017 0.0111 0.002
0.211 0.002 0.015 0.0110 0.002

-" Sub Total (1?0) --,

- Cooling Rate: 115i1l- 1~O"C / h At Above 400"C

: 1,166 (kgj
· .· .· .

--- Heal Trealrhenl ===> Norm~lized : 890"0 22min. ---:
--- Test Coupoh Heat Treatmeni ,-, : ,
" 1. Post Weld'Heal Treatment 1Times: 3) : :
, Healing Temp: 630"C ': Heating Rat~ : 150 - 17;0"C / h Al Above 4~0"C ' Holding Tir"!'e : 090Min
"'LotTotal"': : 1 : 1,166 (kg) I I LOTNo.===>SG07-08-021
'" Grade Tolal:-'- : 1 : 1,166 (kgj
.., Grand Tolal"-- : 1 ! 1,166 (kgj

· . .· . .· . .· . .· . .· . .

e-,/fr;o (cb~-, j Cflu.4- rt}-c>l.f-)· . .· .
~ ~

=== LasOte,,, --

CEQ (G) = C + Mn/6 + (Ni + CU)/15 + (Cr + Mo + V)/5

I~EVIEWED

er WITNESSED
Date I Signa re;

Germanlscn r uo~/~
Industrial Services

, Position - T : Top, M : Middle, B : Bottom
, Tensile Test. Direction: Transversal, Gauge Length: 200mm(Rectangular),
YP Method: 0.2% off-set

'Impact Test. Direction: 1/4T Longitudinal, Full-Size: 10mmX10mm
, Division - L : Ladle Analysis, P : Products Analysis
, Supply Condition: As-Rolled unless otherwise Heat Treated.

We hereby certify that the material herein has been made in accordance with the order and above specification.
This material has been fully killed and made by basic oxygen process.
No repair welding was performed to the products.
This material has been made by vacuum degassing, calcium treated process. This material is fine grained steel.
Test Certificate is issued according to EN1 0204 3.1.

, ~ '?3Afe~A-jD11 ~71-E! rr~§.£.21 Af§AI eJ-~~ !f-x117f 'it~tt '* X'1Q[J:j
'?3Afe~A-j ~1.~3S.AI Af§A-j ~13S.(~'tI2312E)£ ~olQ.j~ g'5'f~ '* X'1€iLld.

rJ
~

~
Lee, Yo?13~HeonSurveyor To :

pasco Gwangyang Works, 20-26, Pokposarang-gil, Gwangyang-si, Jeollanam-do, 545-711, Korea < PAGE: 1 > Chief of material testing section Lee;;'Yring Heon

CCK-4511951391-0100-K01-00001-073

39/309



posc-~ Mill Test Certificate/€lA~;-::'~A1 Certificate No.lS~A1 't!J!. ; 140503-FR01 KN-00022-0001
Date of Issue/W~~A~ : May., 07. J14

Order No.lI~J2f't!.3t : 01S1098757

~~~r :ILSUNG CO., LTD.

~~oATer ; ILSUNG CO., LTO.

PO No.l2?§'t!.3t: 01S1098757

Commodity. PLATE
/~~ .
;W~ & Type: SA516-70 10ED 11AD TYPE 3.1 NACE MR0175/IS015156

IASME]

0
Product No. <'

00' Sol-AI CEQIA~I~'t1~ o'
::::l

PP54201804 L 0.029 0.397
P 0.031 0.382

••• Sub Total 70) ... 1 1,166 (kg)
CEQ (G) = C + Mn/6 + (Ni + CU)/15 + (Cr + Mo + V)/5

••• Lot Total' 1 1,166 (kg) LOT No. ===> SG07-08-021
••• Grade Tot I •..,. 1 1,166 (kg)
••• Grand Tot J u* 1 1,166 (kg)

=== Last Item === .II-sUnG g;:~-Jlac
QA OEPT. G. T. py~ ./

I~EVIEWEDDAlt '1ul . (( . 2fJ ~rf WITNESSED

D~
~X/~G=:U~

Industrial Services

We hereby certify that the material herein has been made in accordance with the order and above specification.
This material has been fully killed and made by basic oxygen process.
No repair welding was performed to the products.
This material has been made by vacuum degassing, calcium treated process. This material is fine grained steel. ~
Test Certificate is issued according to EN10204 3.1. ~

~~
* ~ fjAfa~A-j(}U ~71.!EJ lT~~.x..2/ Af@AI eJ-~~ §A~17~ Ij{~tt* 5?~.£D:j ¥po
fjAfa~A-j ~1.'i:!ZEAI Af§A-j ~ZE(~'E;j231ZE)£~olQ.j~ g~f~* 5?~~LlcL

Surveyor To : L€e, Yo1'J!J-Heon
pasco Gwangyang Works, 20-26. Pokposarang-gil. Gwangyang-si, JeQllanam-do, 545-711, Korea < PAGE: 2 > Chief of material testing section Lee, Yong Heon

CCK-4511951391-0100-K01-00001-073
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CERTIFICAT DE RECEPTION 3.2/ EN 10204:2004
In.pection Certificate 3.2 /EN 10204:2004
Pru!be,cheinigung 3.2/ EN 10204'2004

lASMEI

Numero de document Rev 00 Page
Documrmt number Sheet

Bcsch",nigungnU2014-1 06~}11~ $elte

001
/

021

~ 91;
1/.z/ .

12000mm

ArcelorMittal
ISO 9001 (Cert.95587-20H. Valid 02/06/2014) + MAQ REV 12 du 02/05/2012

ISO 9001 (Cert.95587-2011. Valid 02/06/2014) + Q~M REV 12 of 02105/2012

Selon norme - According to - enlsproehend EN 10088-2:2005

ASME IIA ED.2010+AD11 SA 240/M

ASME IIA EO.201 0+A011 SA 240/M

EN 10028-7:2007+AD2oo0W2+ADW1 0
ASTM A240/M:2013a + Norsok 045

ASTM A240 M:2013a + Norsok 045

Industeel Belgium

Site: Rue de Chlitelet 266 6030 Marchienne-au-PoTlt

Client - Purchaser - 8c.telk!r

Pro'et - Pro oct· P, "ek\

Nuance - Grade - Work.tofl

Rl!ference client - Pu'chc","ordtr - Kovfauftro ST-3478 CF7539

E aisseur - !hie"""" - Diclc.

Specification - Specification - Spezifil<.tlon

- PD5500:2003 ENQUIRY CASE 871
:/SHElL SPECIFICATION MESC SPE 76{222

- PED 97/23/CE

NORSOK 045 REV 5 -
QTR NORSOK M650 W001 REV 1

\~ \11\\ \I1\Un\
010511

Etat thermique de livraison - He.t treatment .tato 01 delivcry - W!rmebehOfldiung U.forzu,t••d

Hypertrempe Ii I'eau ( 1100 °C - Z min/mm ) - Solution annealed and water quenched - Wasser abgeschreckt

Pracede d'elaboration - Melling process - Ersehmell""9'Bft

Electric-arc furnace - VOD- Finish n01 -10 - HRAP

Nbre N· produit
..bt Product

:z Erzeuonis

540337001

N" de coutee
Ladle",.

St~lzenr.

49031

N°de lot de contr61e
Inspection lot nr.

PrUftosnr.
540338.5001 /540340.4001

Nbre
!lbr
Stz

01

N" pre<luit
Product

Erzeu -s

540338001

N° de coulee
Ladle 1\£.

Sc:hme.llenr.

49031

N· de lot de controle
lnspe<;tion 101. w.

PrUflosnr.
540338.5001 540340.4001

Total - Tolal - G<><amlz.hI 002

tlEAI Jl)O: t;lf()3~'7fJo,

f- /Js-Ilb IIJJ-cPD ( CO~?-) : CHAII)IVGL (fl-ol)

{ () () )..--).-~. ~'7 '): ~ IF1/1-1UJ .l-IA~

QA DEPT.
DATE

lSYRevieweci
o Wit,wssed

I!J.JlEV1EWED
[!I"" WITNESSED
Date I Signature:

G~%'rtFr(~
Industrial Services I

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We h.ereby certify that~ above mentioned products are complying with the order requirements.
Wir bC$titigen h1etmlt. dass die obengenBl''lnten Erzcugnkse den BestelWngvorsdlriften entsprechen.

Dipl.lng. B. Sparty"

CCK-4511951391-0100-K01-00001-073

41/309



[ASIVIE)

CERTIFICAT DE RECEPTION 3.2 I EN 10204:2004
Iflspection Celtifrcate 3.2/ EN 10204.2004
PrllfbetthelnigUng3.2/ffll0204:2oo4

Numero de document Rev 00
Documont number

6.oo..illi9"~14_1 069!?3
14J12

Page
Sheet
Seite

002
I

021

,jp~ /0 J

ZJvj

Cliellt - PurchMer - ilesleHer

RMerence client - Purcha,e order - KaufaufIT.' ST-3478/CF7539 ArcelorMittal
Proiet - Proiect • PToIelct

I lndusteel Belgium ISO 900i (Ce".95587-201 1. Valid02/06/2014l + MAQ Ilev 12 du 02/05/2012

Site: Rue de Chatelet 266 6030 Marchienne-au-Pont 1509001 (Cerl.95567-201 1. V.1i:l 02/06/2014) + QAM REV 12 0102/05/2012

Prodult - Product· Ert_n;s Plate(s}

Commande / Poste - Inlernal ord... - Werk,be,telluno 1059069 I 000050
Bordereau de livraison· Oellvervnole -lielerullQs<lokumlrl'1 80256920 802570tO

%
Mo

3.000

3.500
3.001

4.500 22.000

6.500 23.000
5.136 22.792

0.750
0.146

Ai
%

0.014

1.000
0.279

(01)

35.31
35.00

0.0003
0.0050

%
N

0.0234
0.0250

0.1633
0.1500

Ti
2.000
1.854

% % % % % % % %

0.006 0.002

Nb
%

0.030
0.016

Max.

Min.

Min.
49031

49031

·#62if~ANAt~~:Cij'iMrQUfriEtopl~4:t~~'UiP.!E:;iif#AA~~~a\f~@~~m~~f~i)$~iW~\l!I?ij;~;\:;!&iY!Bii;)i~i;;!t'':;&t:fF:§l}j!;~~,;;~';'~;':'i'~{ "'X:;,::;.,,:', ,,~;'.:;./ ,;,~
C Mn P 5 51 Cu Ni Cr

Max. 0.100 0.100 0.2000 100.00
(On IPREN= C

Non confusion de matiere - P~itive tlIllto,lol identiflea!'",n- PMIConform

Resultat du controle - Exomin.Uon result - PrJfergebnls

Conforme aux sp&lflcations precitees - Conformi"!lloab""" specifications - Enl,pridlt <Iervorgenonnlen vcrschriFten

l"uunG C)ffeviewed by
IBC ~rtn!SSed by _

QA DEPT. G. T. PYO&"l
DATE '1lil"f . 20,'1

!~ !l!=VIEWED
!ir'"WITNESSED
Date I Signature:

r~~~~G man%ChUOYd ,:):rJC
Industrial Services

NOU5 certifions que les produits ci-dessus sont conformes <lUX prescriptions de Ii! commande.
We hereby certify tnat the abwe mentioned products are corJl:1ying wfth the- order requirements.
wtr bestlttgcn hfermlt. dass die obengeol/tlnten ErzelJW'l:5se den Destenungvonchriften entsprecben.

Dip!. Ing. B. Sparty

CCK-4511951391-0100-K01-00001-073

42/309



! CERTfFICAT DE RECEPTION 3.2 / EN 10204:2004 Num~rode document Rev 00 Page 003

\
Jnst-ec1ion Certifitntl!! 3.2 I EN 10204:2004 Oocument number S",",t I
PrOfbo«hoiniyUng 3,2/ EN 1020.4:2004

Be,.heinigUngnumib14_1 ~_~_~A~11
S~ite 021

j
! Client - Purcha'", - B.,teller

ArcelorMittalI
Reference client - Pur~h..oorder - KaufouftraQ ST-3478/CF7539

Proiet - Pro'l!ct - Pro'ekt

I I Industeel Belgium ISO 9001 (C.rt.95567-2011. Var.d02/06/2014). MAQ REV 12 du02/0S/2012

Site: Rue de Chatelet 266 6030 Marchienne-au-Pont ISO 9001 (Cert.95567-2011. VaUd02/06/2014) ~ QAM REV 12 of 02(05/2011

I Produit - Pcochl.t • Erzeuonis Plate(s)

Commande I Poste -Internal onler - Werksi>z>tellunn 1059069/000050

Bordereau de fivraison - DoIive.... note - Ueferunosdokument 80256920 B0257010

~
DUREfE SUR COUPON. HARONESS ON SAMPLE - HARTE AUF COUPON

DURETE NACE MR01 75 HRC < 28
NACE MR0175/1S0 15156-3 - NACE MR0175 ISO 15156-3

N" !otQM Etat lac Eor. TO Uni Mac

54033B.5OO1 000 T3/4 PSS 20 ·C
est result HRC<28

DURErE SUR COUPON - HAIIDNESS ON SA.MPLE - HARTE AUF COUPON

RockweH C
Ro<:kweR C - Rockwell C

N" totQM flat loc Eor. T" Uni Mac

540338.5001 000 T3/4 PSS 20 ·C

fl>.ppendix AN_OOO1059069_000050_540338001 004_0001

DURETE SUR COUPON -lfAIIDNESS ON SAMPLE· HARTE AUF COUPON

BrinetlHB HB10lnd 118101nd Iilll0lnd H910 ~.VOl

Brinell He - Bnnall HB

N"'otQM Etat loc Eor. T· Unl Mac Uni Bflnell Brlnell Brinell Brinell

Min

Max 293 293 293 293

540338.5001 000 T3/4 PSS 20 ·C 208 209 205 207

TRACTION A L' AMBJANTE. ROOM TEMPERATURE TENSILE TE5T - ZUGVERSUCH BEl RT

Traction RpO,2!6 Rm ALo~50 A

remile tesi ~ Zugveniuch LOm5.65V

So

N" 10tQM Etat loc Eor. T· Uni Mac Unl MPa MPa % %

Min 480 680 30 30
Max 840

540338.5001 000 T3/4 1/2Sl 20 °C 566 744 37 33

TRACTfON A L' AMBIANTE- ROOM TEMPERATUltETEN51LE TEST - ZUGVERSUCH BEl RT -
Traction RpO,2!6 Rm A Lo~50 A

Tensile test - Zugversuch 1.0-5,65\ '

So

N" JotQM Etat Loc Eor. TO Uni Mac Uni MPa MPa % %
Min 480 680 25 25

Max 840

54033B.5001 000 T3f4 1/2ST 20 "C 56B 747 37 33

I qReviewad by ,,JuunG
laC ¢W"tnessed by ..A I.-

OA DEPT. G. T. PY~
OAlE '1.,.1. /I. 2fJ 'I

Nous certifions que les produits ci-dl!S5us sont conformes aux prescriptions de la commande.
We hereby certify that t~ above mentioned pradutts are complying with the order r~ufremetns.
'Wlr bes.tatigen hierrnit. dil5S die cbcngenenntan Erzeugnisse den Besteittl'lgYOfsc.hriften entsprt!t.hen.

CW dS~
STEPHANIE WALlEMACQ

c,,-7 ~';GS J~'
17/03/2014
Gestionnaire Commzmde

I~
EWED MiD inspec.tat

NESSED

~'I ~
Werksbeauftragle

Date I s n~ture:

~
~(~

~ SAAR §

G~ r?:,f~ Dipl.lng. B. Sparty ~<)"f;.Che7\""';
Industrial Services -

[1\ S IvI EI ~ If]
J/Pj

CCK-4511951391-0100-K01-00001-073

43/309



[A S IVI E]
PAGE /:yl

l CERTIFICAT DE RECEPTION 3.21 EN 10204:2004 Numero de document Rev 00 Page 004! Inspection Certfficatl!' 3.2 t EN 10204:2004 Documentn~r Sh<el 1 If/;ZfI p,nlb..cheinigung 3.2 1EN 10204,2004
S!!!.CheinigU!19"UW14_106~411~

Seite 021

II
Client - Purchaser - Smeller

ArcelorMittalReference dent - Purcha,e ",de, - Kauf""ftrag 51-3478/CF7539

Pro!et - Proiect - Prolekt

f

Industeel Belgium 1509001 (Celt.95587-2011. Valid 02/06/2014) + MAQ REV 12 du02/Q5/2012

Site : Rue de Chatelet 266 6030 Marchienne-au-Pont ISO 9001 (cert.9S587-2011. Valid 02/06(2014) + QAM REV 12 "r 02j05/2012

Produit - Pn>duct - Eneu<lnis Plate(s}

Commande I Poste -Internal order· Werksbeslelluna 1059069 /000050

Bordereau de !ivraison - Oelivery note - lielerUllllsdokument 80256920 80257010

TRACTION A CHAUD - HOT TENSilE TEST - WARM2UG\fE.RSUCH
TRII.CTION A CHAUD TRAVERS CYIJNDRIQUE EN RpO.2ll\

C kidric,l EN - Z Wndrlsch EN

N°lotQM Etat loe !:Pr. T· Uni Mac Un; MPa

Mill 285

MaK

540340.4001 000 T3/4 PST 280 DC 445

RESILIENCE - TOUGHNESS - KERIl5CHtAGZAHIGKEIT
KCV ASTM 10X10mm Energlnd Energlnd Emrglnd EnergAve latE. In<! lotE> Ind latExlnd LatbAve 1£Sh.otreD %Sh.area '!OSI1,O.... ~h.ar~

KCV ASTM 10X1Otnrn - KCV ,\STM 10)(,Omm In<! In<! Inc! A.e

N° 10tQM Etat Lac Epr. TO Unl Mac Uni J J J J mm mm mm mm % % % %
Min 75 75 75 90 0.380 0.380 0.380 0.380 50 50 50 50
Max

540338.5001 000 13/4 1/2Sl -50 ·C 185 182 166 178 .1.900 1.BOO 1.900 1.867 85 85 85 85
i'

RESILIENCE - TOllGHNES5 - KERIlSCHLAGZAHIGKElT
KCV ASTM 10X10mm· Energlnd Energ In<! £nergtnd En.erg Ave LatEx tnd Latex Ind latex lad latex Ave ;t.St's.area itlSh.8rea ~5h...... %Sh,area

KCV ASTM 10)(10mm - KCVA5TM 10)(10mm Ind Ind lad Av'1

NDlotQM Hat lac Epr. TO Uni Mac Uni ) ) J J mm mm mm mm % % % %
Min 75 75 75 90 0.380 0.380 0.380 0.380 50 50 50 50
Max

540338.5001 000 13/4 1/25T -50 'C 156 163 140 153 1.600 1.800 1.500 1.633 70 75 70 71.667

.."SILfENCE - TOUGHNESS - KERBSCHLAGZlIHIGKEJT
KCVASTM 10X10mm Energln<! Energlnd Enorg Ind Er.ergAve LorEx Ind LatE.lnd ".tEl< !lid latExAw "Sh.area %Sh..area %Sh.iM'eit %Sh.area

Key ASTM 10X'omrn - KCV ASIM 10Xl0".." lad lad Ind Ave
N°lotQM Etat lac cpr. TO Unl Mac Uni J J 1 J mm mm mm mm % % % %

Min 35 3S 35 45 0.380 0.380 0.380 0.380

Max

S40338.500' 000 T3/4 1/251 -46 'C 170 163 154 162 '.900 1.900 1.900 1.900 85 85 85 85

RESILIENCE- TOUGHNESS - K,RBSCHLAGzAHIGKEIT
KCV ASTM 10X10mm ,nerg Ind fnetg In<! Energ In<! El'1ergAve lath fnd latex In<! latex lnd l.>tExAve ";Sh.are. '-Sh..area %Sh.at'ti 'IlSh...elI

KeV ASTM 10X1Omm - KCV ASTM 10X1Omm Ind Ind Ind Avv

NDlotQM Etat Loc Eor. TO Unl Mac Uni J J 1 J mm mm mm mm % % % %
Min 75 75 75 90 0.380 0.380 0.380 0.380 50 50 50 50
Max

540338.500' 000 T3/4 1/4Sl -50 ·C 185 177 167 176 1.900 1.900 1.900 1.900 BS 85 85 85

, ~

Ja.SUnGI~nviewed by
ISC itnessed by ..L .--

QA DEPT. G. T. PvQC t
DATE 411-1 . (f. 20'1{

Nous certifions que les prodult5 ci-dessus sont confo;mes aux prescriptions de 1a commande.
We bereby c~rtify that the .zlbove mentioned products .ere cort\Plying with tht! order requirements.
Wir bestittigen hlermlt. dass die obeng«laMt(!n &zeugnisu den Bestcnungvorschtlften entsprech!n.

~ ~~
.STEPHANIE WALLEMACQ
17/03/2014

·~RE~lWED e, ,~,~ ~'SGS yQ"" Gestiollnafre Commande
MiH mspeclor

i(WITf1ESSED

~2 11 ~
We,.ksbe~uftrlJ9te

Date 1 §i! n",tYfe:
~"). .

~
.... !:ll

II": 7ilri~ \ SAARr!
G~;~h'OYd DipL Ing. B. Sparty ~hefl'nef'o.$

In usmal :>ervlces -

CCK-4511951391-0100-K01-00001-073

44/309



CERTIFICAT DE RECEPTION 3.21 EN 10204:2004 Numero de document Rev 00 Page 005
Inspection Certificate 3.2/ EN 10204:2004 DoaJmcnt number Sheet

0~1Prilfbe,cheirJglU1!J 3.2/tN 10204'2004
a05CheRli!l'J"!l"2"014_1 06?2j1~

Seite

CHent - p...th.ser· Bestelter

ArcelorMittalReference client - Porcha,e order - Ka.f;wftrao ST-3478/CF7539

Proiet - Proiect - Prolekl .

j
Industeel Belgium IS09OO1 (Cerl.!~5587-2011. Valid 02/06/2(14) + MAQ REV 12 du 02/05/2012

Site: Rue de Chiitelet 266 6030 Marchienne-au-Pont
i

ISO 9001 {Cert.95587-201 1. Valid 02/06/201 4} + QAM REV 12 of 02/05/2012 !
Praduit • ProdUCI- fr..",,!U, Plate(s)

Commande / Poste - Internal order - Werksb..tenuno 1059069/000050

Bordereau de livraison - DefJVefll !lOto - UeferuOQsdcl<umenl 80256920 80257010

RESILIENCE - TOUGHNESS -I(ERBSCHLAGlAHIGKf<T

KCV ASTM 10X10mrl'l EtIet'glAd Energ In<! Enorg Ind En...gAve L,tEx Ind Lalt.lnd latEx In<! LltExAve %S!Mfe2 '6Sh.area "Sh.area 1XiSh.ari!Ci

KCV ASTM 10X10mm· KCV AS~"'Il0X10mm Ind In<! In<! Ave
W 10tQM Etat loc Eor. TO Uni Mac Uni J J J J mm mm mm mm % % % %

Min 75 75 75 90 0.380 0.380 0.380 0.380 50 50 50 50
Max

540338.5001 000 T3/4 1/4ST -50 ·C 166 168 141 158 1.900 1.900 1.BOO 1.867 85 85 75 81.667

RESIUENCE "TOUGHNESS - KER8SCHlAGZAHIGKEIT

KCV EN 10X10mm Enetgind &.erg IN! Energ lAd EnergAve latEx Ind L_It.IOO tatExlnd lat£XAVf! 16Sh...ea "Sh._rc_ %Sh.o,.. %Sh...ea
KCII EN 10X10nm "XCV EN 10X1Dmm lnd tnd Ind Ave

N° lotQM ftat loc Eor. 1° Uni Mac Uni J J J J mm mm mm mm % % % %
Min 28 28 28 40 0.380 0.380 0.380 0.380

Max

540338.soo1 000 13/4 PST -40 ·C 158 236 210 201 1.700 2.400 2.200 2.100 75 90 85 83.333

loc 3/4 Trois-Quart - 3/4 Width· 314 8rcite

loc T Tlite . TO!> - Koof

Eor. Eoaisseur 1/2 Mi eoaisseur - '/2 TIli<kness -1/2 O;d<e ;

Eor. Epaisseur 1/4 Quartepaisseur - 1/4lhlclrnen - 1/4 Dicke

EDr. Epaisseur P Peau - Honed Surface - WoIzflith.

Eor. Face S Suoerfeure .lIpp..- foe." obere

Eor. Sens l lana - Lon Ilud'mal- Lines

- "~r. Sens S Standard - S.."""rd - Standard

.Sens T Travers - Transverse- Quer

Etat 000 Etat thermiaue de livraison - Hea. troatment.t.te of deiivery· WlrmebehandlullO LicfcruSland

Eor.Eo./Face/Sens 1I25l Ml eoaisseur - 1/2 ThI<kne.. - 1/2 Dicke / Suoerieure - Upper ra<. - ober.1 Lona - LonoitudJnll1- Li..,.

EDr.Eo.lFace/Sens 1/2ST Mi eoaisseur - T/2 ThIckness - 1/2Dltk.1 Suoerieure -U_<l",. - obere 1Travers - Tron,",."e - Que.-

Eor.Eo.lface/Sens 1/4Sl Quart epaisseur" 1/4 ThI<kness" 1/4Dkk. I Supllrieure - Upper lac. -chord lona - Lo","tudinal- LOnOS

Epr.Ep./Face/Sens 1/45T Quart eoaisseur - 1/4 Thickne.. • 1/4 OItke 1Suolirieure - upper lace- cb... I Travers - lr.",ve"e - Ql.'"

Epr.Ep./Face/Sens PSS Peau - Rolled Sllff",. - Walznid1e I 5UDerieure - UnDer face" obere I Standard - Standord - Standard

EOf.Eo.lFace/Sens PST Peau • Rolled Surface - Welzn.c~e 1SUDerieure -lJope, r.ee - ober.1 Travers - Tr.nsv",.. - Que,

J'jU.5UIJGI~evieWed by
IfiC WItnesse<1 by .I!J ,...

QA DEPT. G. T. PYO'
DATE '1v/.tI .20''''

,

Nous certifions que les produits d-dessus sont conformes aux prescriptions de la commande.
We hereby certify that the abow mention!d products are complymg with tM order requiremef'lts.
Wir bestiftigen hiermit. d~s die obengenanntef"l Erleugnlsse don ~steYungYDrschriftetlentsptechen.

tW -<,U\JS~
STEPHANIE WAllEMACQ
17/03/2014

: r? ,L. ~'SGS ,,~%
Gestlonnilk'e Commande

~
IEWED

. Mill inspector'-:7,.__--
NESSED ~--'=-.l TI ~

Werksbe.lluftrilgte

~ . ~ .~Date~ gn~ure:

G~a
1.>7Id:' ~ SAAR ~~

I~Li(lVd/Y:',~ Dip!. Ing. B. Sparty ~. ~

j'''chenne~

Industrial Service'.. ; -

[ASIVIE] ~ 1'5]
t!q

CCK-4511951391-0100-K01-00001-073

45/309



CERTIFICAT DE RECEPTION 3,2/ EN 10204:2004
Ins.Df!ction CNtificate 3.2/ EN l0204~2004

PriitbMchelnll/llflg 3.2 / EN 10204:2004

[ASIVIE)
Numero de document Rev 00 Page
Document number 'Sheet
Bescheinigungm..-mme, 5eitE

2014-106~4111

006
/

021

lPAG[ffl
f,/~!

Client - Purchaser - Besteller

ReFerence client - Purchase order - ~.ut.uftr.., 51-3478/CF75 39

Proiet - Proiect - Proiok.

ArcelorMittal
r I Industeel Belgium
i Site: Rue de Chatelet 266 6030 Marchienne-au-Pont

Produit • Product - Erzeug,,;,

Commande J Poste - intemelorder - WerksbesleOu,,"

Bordereau de livraison - Del...", nole -lieferuna.dokumcmt

ISO 9001 (CerL9S587-201 t Valid 02/06/2014) • MAQ REV 12 du 02/05/2012

1509001 (Cert.955B7-2011. Velld02/06/2014J + QAM REV 12 of 02105/2012

1059069/000050
80256920 80257010

MICROGRAPHIE - MICROGRAPHY· SCHLlfFBILO

ANALYSE MICROGRAPH1QUE PHASE SIGMA
Mic", raoltv - Sch6ffbHd

N· lot QM Etal Loc Epr. T" Uni MacrU~n~i+-..f:.%::"--/---f--+----1I---+---/---f--+--I---+--+--l
Min

Max 0.001

Averatle II

540338.5001 000 13/4 11/255 20 0 C

fStandard MICRO SIGMA

Etchant N·96 (A5TM E407)

~est result Compfiant with rocedure

ejNt'''~..'.'~···t''f='=:~toc~'~Bt~io~':rI~'~ji.~~'.~:'~"~:\~hI"~'~t~~Qe'~':.J"J"""~:=""j2~Si ;'e\4;;~\~ii:;;34%h\;;};W&t~f;;: ~;i\, ..; ,.. :"'::;<:: ·'M~Q~lffl:ati8!{t;(;;~ii;i~'.tv&i;~gii~v
01 Top Surface AN_0001059069_000050_540338001 003(1) 500X
02 Top Surface AN_0001059069_000050_540338001 003(2) 500X
03 Too Surface AN 0001059069_000050 540338001_003(3) 500X
04 112 thickness AN 0001059069 000050 540338001 003(4} 500X
05 1/2 thickness AN_0001059069 000050_540338001 003(5} 500X
06 1/2 thickness AN 0001059069 000050 540338001 003(6) 500X
07 Bottom Surface AN 0001059069_000050 540338001 003(7) 500X
08 Bottom Surface AN_000l059069 000050_540338001 003(8) 500X

?;9., Bot~~mS~::~~.., ;.:. AN 00010590.0050 54033'~~~~~1:£:";::";:':»:(':i:J::ihi\~ii/f~;~~;~:;/:;:':';:!');"::c:;r,

IN% Fl F2 F3 F4 F5 F6 F7 F8 F9 F10 Fl1 F12 F13 F14 F15
l1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
l2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
l3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

IN % F16 F17 F18 F19 F20 F21 F22 F23 F24 F25 F26 F27 F28 F29 F30
L1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000
l2 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000

l3 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 iir 0.000 ~~.OOO 0.000 0.000

0.000 % 0.001 %

AveraQe l2

AveraQe l3

0.000 % 0.001 %

0.000 % 0.001 %

Nous certifions que les produit5 ci-dassus sont conformes aux prescriptions de Ia commande.
We hereby certify that the above mentioned p!'Qdu't'S a.t~ complying with tlw 'Order requirements.
Wir bestattgen hicrmit. dass dit! cbengen51nten frzeugniue den Sestellung'lOl'schriften (!ntsprw:chen.

I~:VIEWED iIe¥"W TNESSED
Dale / Signature:

'/ 7J;'{ .
I~in ~1I0Ydi r~

• n •• :f
"'W..

@ ,.", SA4 !STEPHAN1EWALlEMACQ

~
\.I'" !r 117/03/2014

, G' GestiOrlmlire Commande
c". ~L;---n~ SGS ,,:?d' Mill ;!1Spedcr

-~~-1WJ T·· ~ Werksbeauflragle

~ '-;I ". I'.
~ ~ ~
\\~SAAR~o/

DipL Ing. B. Sparty ~Chel e~;r-

CCK-4511951391-0100-K01-00001-073
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[ASIVIEj

CERTIFICAT DE RECEPTION 3.2/ EN 10204:2004
Inspeclion Certjfic;l1te 3.21 EN 10204,200-4
Prilfbe",heiligung 3.2/EN 10204:2004

Numilro de document Rev 00
Document number

Be5<l>einigun9"'2o 14-1 06953
__.__ ... . 14/12

Page
Sheet
Seite

007
/

021

~ f?]
')/~

Client - P...,h..er - BesteUer

R~ference client. Purchase order· KaufeuftraQ S':~3478/CF7539
Proiet - Proiect - Proie~t

ArcelorMittal

I Industeel Belgium
Site: Rue de Chatelet 266 6030 Marchienne-au-Pont

Produit - Product - ErzeuorJs

Commande / Poste -Intemol order - WerksbestelluM

Bordereau de nvralson -!leilYery note - li<lfe'lJlI<lsdoln,men,

FERRITE SUR COUPON-fERRITE ON SAMPLE- FERRIT AUF COUPON

ASTM E562
MTM E562 - ASTM E562

ISO 9001 (Cert.95587-201,. VaUd 02/06/2014}+ MAQ REV 12 du 02/05/2012

1509001 (Cen:.955B7-2011. VaUd 02/06/2014) + QAM REV 12 of 02/05/2012

Plate(s)
1059069/000050
80256920 80257010

N°'otQM Etat Loc EDr. T" Uni Mact---+---t---t-----Jf---j----t---+---t---+---t---+-__+-_-l

540338.5001 000 T3/4 SSS 20°C

Deviation 1.834 % 95%C1- 2.277 % %RA= 4.508 %

Averaqe - Moyen..... Mittel 50.514 %
Reouirements - Reouis - Bedarf

Min
40.000

CORROSION - CORROSION - XORROS!ON

923A
ASTM A923 A - ASTM A923 A

Max
55.000

N° lot QM Etat Loc EDr. TO Uni Mac t---+---t---t-----Jf---j----t---+---t---+--+---+---+---I

540338.5001 000 T3/4 SSS 20 ·C

~tandard ASTM A923A

~icrostructure Unaffected Structure

est result Compliant with Standards
F.:::,:,.1••.t4i,~~)~)7:.TI:;·:7:',:;;;'t"::~-:ca=ti:;;,(,:r:::hT';J7f.~7,,:;T;:iJ;i:;:;;iW0:'·';",,:;::·:~'::::·;:,;C:[;:",,;"S"i~7'i,,~\1: ri'l,.,,-:7,7:'"'~

01 Too Surface
02 1/4 thickness
03 1/2 thickness

CORROSION - CORROSION - KORROSION

ASTMA262E
ASTM A2~2 ~. ASTM A252 E

AN_0001059069 000050 540338001 002(1)
AN 0001059069_000050 540338001_002(2)
AN 0001059069_000050_540338001 002(3}

500X
500X
SOOX

N° lot QM Etat loc Eor. T· Unl Mac 1--+---1r---t----t---t---j---t----t-----'I---+--+--+----1

54033B.SOtll 000 T3/4 SSS
est result

20°C
Compliant with Standards

Naus certifions que les produits ci-dessu5 sont conformes aux prescriptions de fa commande.
W@ hereby certify that the above mentioned prcduc.ts are- complying with 1M order requirements.
YJir bestitigen hiermit. dass: die obengemmr.ten ErZeugniU"D den BestelJungvorschriften entsprechen.

r:J./lEV iEWED .\
E'f WIT ESSED
Dale I Si ~ture:.... I

~715'"/iirtv'
GClsCMr ·LiOYr'.I./~

Industrial S,Wice I'-------_.

* d :'J 8.11 A jSTEPHANIE WALLEMACQ

~
U::'lli' 17/03/2014

r='_ -.~~'SG S ... /~% I~~::;:,comm'nd'
~~~~~ T1v ; WerXsbe.cf~09t.

~~. \"b?~SAAR '§i .~
Dip\. Ing. B. Sparty ~ch.. ii ?Y-

CCK-4511951391-0100-K01-00001-073
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CERTlFICAT DE RECEPTION 3.2/ EN 10204:2004 Numero de document Rev 00 Page 008
Inspection C<!rtWlcote 3.2 1EN 10204:2004 Ooct1l'J\et\tnzmber Sheet I
PnlfbesclleinigtJng 3.2 / EN 10204:2004 fJes.::heihigungr\Ummcr seite 021

2014-106~4~1~

COent • Purchom - Beste/ler

ArcelorMfttaJRl!ference client - Purchase order - Koutooftr"" ST-3478fCF7539

Proiet - Pro/eet - Pro'eld

I
Industeel Belgium 150 900\ (Cert.95SB7-2011. VaIld02/06/2C14) + MAQREV 12 duoz/os/zon

Site: Rue de Chatelet 266 6030 Marchienne-au-Pont ISO 9001 (CB,L955B7-201 1.Va~d 02/0612014) + QAM REV 12 of 02/05/2012

Produit . Product - Eneuoni, Plate(s)

Commande / Poste - internal erda, • We,ksbe,tellona 1059069 f 000050

Bordereau de iivraison - Dellverv note - uefef""osdo!<uo>ent 80256920 80257010

CORROSION. CORROSION· KORROSION Sensibififi~ - Sensftiz.~d ~Sem~bi6siert

ENIS03651-2C
Test des.criotion: ~ PrUfbeschrcibunll

ND'otQM Etat Loc Epr. TO Uni Mac

S40338,5OO1 000 T3/4 SSS 20 ·C
est result Satisfactory as per specification

CORROSION. CORROSION - KORROS/ON Scnti.b1fis:E - S8nsitized -Sensibif15iKt

EN ISO 3651-2 A
Test de,motion • P,llfbo,chreibunn

NDlatQM Etat Lac Eor. TO Unl Mac

S40338.5001 000 T3/4 SSS 20 ·C

est result CompUant with Standards

CORROSION - CORROSION - KORROSION
CORROSSION PIQURES ASTM G48A-NORSOK T~tTO

ASTM G48 A. NORSOK - ASTM G48 A- NOIlSOK

N" lotQM Etat Lac Epr. TO Uni Mac Uni DC

Min 24

Max 26

S40338.S001 000 T3/4 SSS 25 ·C 25

standard ASTM G48A - Norsok D45 ,JUUnG t:eWed
byMicrostructure No Pitting \ lac itnesSed by [....

Specimen surface preparation 120-grit polishing
,

QA DEPT. G. T. PYCV-<1
End grain attack interest no OAiC Ifu/. il. 20ft!

est result Compliant with Standards

,'.·····so~lifi~h;Sf1~~i,t·i611n~6ri~~:t~aiiJiM;~~riW''ghtB;~r. './ ' .' ", '.' ":'-"', ';' .. i:····'

Lenoth - Lenoueur . L~nqe Unit - Unit~· Einheit J Width - larne.r • e'e/te Unit- UnM· Elnhoit Thickness - 'n';".., . O!d<e Unit - Unit.! . Einlleil

50.00 mm 25.00 mm 15.00 mm

TOtal.".,:~:~,Sorfatedel"thanti"en-p,.Ob__~ •Start of Test - Olibutclelest· Te,tenb..,l"" 13103/1014 09:00

End of Test· fmde test· Testenand. 14/03/2014 09:00

Test duration - Duree du test - Testendauer 24.00 h

Initial weioht - Paid, initial· Anlonasa_wicht 148.168n

Final weicht· paid, final - End-wicht 148.268 a

Weiaht loss - Perte de ooids - Gewichtsverlust 0.0000

Mass loss - Perte de masse Dar unitl! de surface - Masseverlust 0.000a/m2

Nous certifiens que les produits ci-dessus sont conformes aux prescriptions de la cammande.
We hereby certify th~t the ~bove mentioned products. are i:ompiying with the order requtl:tments.
VJir bestitigen hiermir. dilss dle- obengenannten Erzeugnisse deh 8l:st~Jlungvorsdtriftt'!n entsprechen. i

~ ~~~2-,
\)\1 S~ [STEPHANIE WALLEMACQ

~VIEV ED ~ 1
17

/°"'°140/ SGS ~'? Gos'!"nIlaire COmmanda
WITNE' SED o V11 M3llO,pod'"

Date ~~ign~ re: ~~- . Ta :: WerlcsbeatJf"agle

~~/ --~~ty.';: ~~ SAAR~~1 .~G rmanlsc . r LiOY9r' ( Dip!. Ing. B. SpartyIndus nal Service,. ~ '%'~" e~ i-

[1\. s r~1 E !
._-~--~~:.

~ /lJ
%/ '""I

CCK-4511951391-0100-K01-00001-073
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~L1J
.--C-E-R-TI-F-ICA-r-D-e-R-E-CEP-T-IO....:N-3-.2-/-E-N-1-O:"':2-0-4-:2-0:-:0-4-'--N-um-er-0-d:-:e""':d-oc-u-m-e-nt--R-e-v-OO-=--r:p-a-ge---0-.O-9-,.----------------, 7(:>./ ') 1,

Inspoction Certificare 3.2 1EN 10204:2004 Oocumentntlll'b<r Sheet / -,
Pnlfbes<hrlnlgung 3.2 I EN 10204:2004 Se'chelnlgllngllummer S';lo 021

2014-106953
1.4111

Client - Purchaser - Bestelle'
Reference client - Purch..e ora.. -Kaurau!""" ST-3478JCf753 9 ArcelorMittal
Prolet - Pr.ect - Pro'.kt

)
Industeel Belgium
Site: Rue de Chatelet 266 6030 Marchienne-au-Pont

1509001 (Cert,95S87-201'. Valid 02/06/2014) + MAQ REV 12 du 02{0512012

1509001 (Ce".95S87-2011, VaM 02/ll6/2014) .. QAM REV 12 of 02{05/2012

Produit -I'roducl - En.....nh Plate(s)

Commande 1Poste - 'nterp,1 order - W.rksbest.llunc 1059069 /000050
Bordereau de Hvraison - DoIiVery nate - Uef.rungsliolwment 80256920 80257010

CORROSION - CORROSION - KORROS10N

CORROSION PAR P1QURES ASTM A 923 C
ASTM A923 C - ASTM A92] C

pI<

soIutlon

N" IotQM Etat Loc Ellr, TO Uni Mac r--:::U.:.:nl4---+--I---+--+---t--~r__-_+--_I_--l--__f---+--_4
Min 1.250

Max 1.350

540338.5001 000 13/4 SSS 25 ·C 1.300

ASTMA923C

120-grit polishing

Compliant with Standards

.. ",.",,',' ""::.;;~b~~gri'~'t~bf~~1~~~t~'llfjd1~iiib~gjS~ijf:~1:M;:1.;~i'},')·*'t%@i'(}j. / ,~:;Y:X';t ;""

;>tandard

:>pecimen surface preparation

est result
1'"":~~77'7.:::'~~~~~~~~~~~~~~~~~~~70f]

LenQth -Lona"".r - Lan.. I Unit· UnIte· finhelt Width· Lor""'" • 8'~te Unit - Unil~ - E;nIl"! Thickness· Eoilis,"or - Diclcel Unit - Unil~ - Elnhelt
50.00 I mm 25.00 mm 15.00 mm

Total area·SUriaced.:.~chan1lIiCn-~~~m~m~2~tf-----.J

Start ofTest - O_billd.test - Testonbl!1Jinn 13/031201409:30
End of Test· flndetost . Tesren<nde 14/03/201409:30

Test duration - Duree du test - Testendauer 24.00 h
Initial weiaht -Poidsfnitlal - Allr..asllOwicht 149,347 tI

Final wei9ht - Poids fino! - E'I<l!l.....icl11 149.347 q

Weiaflt loss - Perte de ooids - Gewichtsverlust 0,000 0

Results - R"ultats - E(gebn~. I 0.0 mdd Max requirements - Max n!OlJis - Mo. bedarf 10.0 mdd I

Loe 3/4 Trois-Quart - 3/4 Width· ]/4 Oren.

Loc T Tete - Too - Kcaf

Epr. Eoaisseur 112 Mi eoalsseur - 1/2 Thickn... - 1/2 c;ck.

Eor. EDaisseur
Ear, Face
Epr. Sens

S
S

s

Standard - Standard - Stand...d
Superieure -lip""r rae. -obe.. ..l

Standard. Standard· Standord

Etat 000 Etat thermiQue de liVraison - He,t treatmont stat. of d.live,,, - W~r....behandkmg u.r.rusland

EPf,Ep./FacelSens

Eor.Eo.lFace/Sens

lJ2SS

SSS

Mi eoaisseur - 1/2 Thick""s.· 1/2 Dkk.1 Superieure - ueaer fae. - ober.1 Standard - Standa,d - St'ndard
Standard - Stand.,d - Standard / Sup/i 'lonra _.'".., 1 ~.~...n~"l - landiYd· Stand.rd

.IUUDG IAReviewed by
lac I '1JWltnessed by

QA DEPT~ G. T. PYOfZ':
DATE ''1...1 . ,(. 20ty

Nous certifions qUI! les produits d-dessus sont conformes aux prescriptions de la commande.
We hereby certify that the above tnttlltloned products are complying with the O!'d~r re.quiroments.
Wif !>csWigen hjermit. ~ss!:fie obengei"J6nnten bZ8lJ9nisse den 811steUungvorsdviften en.tspredum.

~ ~
.•, SA d~ISTEPHANIE WALLEMACQ

~'V" ~I? 17/03/2014

e;> ,"/ ~ ~' SGS' ~% ~"~:;p,:,:;~,commande
~.~::~...;~r;;;~,.,lIIf'" -;s:. W.,lcsbe.uftragte?----- '7 , + ,Iv.

f~~SAAR/!" ~
Dipl.lng. B. Sparty ~CIJ"i' e~Y I-----

CCK-4511951391-0100-K01-00001-073
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ArcelorMittal

010
/

021

Valeur

Page
SMe!
Seite

ISO 9001 (Cert.95587-201 1. Val"ld 02106/2011) ~ MAQ lIfV 12 du02/0S/1012

ISO 9001 (Cm.BSsa7-2on, V.11d 02/06/2014) .. QAM REV 12 of02/05/2012

%
Valeur

Numero de document Rev 00
Ooe:ument number

Bes<heini
9

<m
goui e014_1 06953

_ . __..__ .--'.1.::<4
L

1u2'-L ---j

Valeur

ST-3478/CF7539

Industeel Belgium

Site : Rue de Chatelet 266 6030 Marchienne-au-Pont

Prodult • Product .. Erzougnis

CERTIFICAT DE RECEPTION 3.2/ EN 10204:2004
In"p"ctionCettm,ate 3.2 lEN 10204.:2004
PrUfboscheiniQUll9 3.2/ EN 10204:2004

Conforme aUK specifications reoti!es .. Conform' to .bove spoclfiCilUons - Ents ·ch'der.., en'nnten vorsci>rifton

esure de ferrite - Fetrite level ",e.suremeot .. F",ritmessun

Valeur

Ri!sultat du contrale .. Ex_.~on rewl' - Prof" ,bri.

Unite - UnIt ..

I Mesure Ferrite.. .. Min: 42.00 'i(, I Max: 55.00 %

Position - Position - L>jje

Mini- ..

Releve .. Actual .. IsH·,.'t

Maxi- -

42.00

50.50

55.00

42.00
50.90

55.00

42.00
51.10

55.00

42.00
50.40

55.00

Produit . Producl - E"eugnis 540338001

Min: 42.00 % I Max: 55.00 %Mesure Ferrite - ..

Valeur Valeur

%

Valeur Valeur
Positron - P05it:on • loge

Mini ...

~ve ~ Actual- fS\-wert

Maxi- -

42.00
50.80
55.00

42.00
50.90
55.00

42_00
51.10

55.00

42.00
50.20

55,00

JOuunG
USC

QA DEPT.
DATE

Nous certifions que les produits ci-dessus soot conformes aux prescriptions de Iii commande.
We hereby c.ertify that the- above metltionl!'o products are complymg with the order requirements.
Wir best6t!gen hiemt. d.;:s~die ob~gonannt~n £rzeugmne den 8esteltungvorsthrlften entsptl!:chen.

DIp/. lng. B. Sparty

STEPHANIE WALLEMACQ
17/03/2014
Gestfonnaire Commande
Mit! in&p&Ctcr
Werk5beeuftregte

CCK-4511951391-0100-K01-00001-073

50/309



ArcetorMittal

ff&C.d:J
"1>-f011

O~1

Client - P...cho"" - ao"oUe,

Reference client - Purchase arder - K.uf""ft<

Pro-et - Proiect-P,o'okt

CERTIFlCAT DE RECEPTION 3.2/ EN 10204:2004
In,pection Certificato 3.2/ EN 10204:2004
Ptilfbe.<:heinigung 3.2 (EN 10204:2004

Numero de document Rev '00 Page
Document number Sheet

BesChoinigu
n9"Uio14-1 06953 So;'o

I------------------...J....--- 14/12

'W?~_
.

~ty fJ'­
I . Dip!. lng. B. Sparty

STEPHANiE WALLEMACQ
17/03/2014
Gettfonnaire Commande
Mitl inspector
Wo,ksbeauftrasto

CCK-4511951391-0100-K01-00001-073

51/309



CERTIF/CAT DE RECEPTION 3,2/ EN 10204:2004
tMpet.tion Ce1'tificate 3.2/ EN '020A~OCJt

Prlirbescheinigung 3,2/ EN 10204;2004

Numero de document Rev 00 Page
Document number StMet

Bes<helnlgun9""io14-1 06953 Seile

14 2

5T-3478 CF7539

, ,"

012
I

021

ArcelorMittaI

CCK-4511951391-0100-K01-00001-073

52/309



CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004
'"'p""tion C8l/fic.t. 3.2/ EN 1020.:200.
Prtlfbe.s<behligung 3.2/fN 10204,2004

Client - Pur'ho.... - Oes'eller

ReFerence client - Pllt,ho,e order - Kaur.uflro

Pro·et - Pro·oct - Pr ·eIct

Numero de document Rev 00 Page
Dccumentnumber Sheet

oe,dtein;gung"2o14-1 06953 Seite
1..1 11 '"')

51-3478 CF7539

013
/

02'

ArcelorMittal

CCK-4511951391-0100-K01-00001-073
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J~(~(

~
ArcelorMittaI

Page
Sheet
Selle

Numero de document Rev 00
Document number

a..chelnigunglMll2.0 14-1 06953
1412

5T-3478 CF7539Reference client - Purchase order - K.ufauft

Pr 'et -Pro t-p, okt

CERTIFICAT DE RECEPTION 3,2/ EN 10204:2004
Inspection Ccrt:lliatc 3.2/ EN t0204:2oo4
Prlifbo,che",;gung 3.2 I Ell 10204;2004

STEPHANIE WALLEMACQ
17/03/2014
Gestlonnaire Ctlmmande
Mill inspector
Werl<sb..uftrogte\ .~~~

~~.....,~¥tlY (~/./
Lloyd; (' Dip!. Ing. B. Sparty

~ 3E iEWED
C!'wr NESSED
Date / ignature:

CCK-4511951391-0100-K01-00001-073
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CERTIFICAT DE RECEPTION 3.2/ EN 10204:2004
Inspoction certifICate 3.2/ eN 10204:2004
PrOfbo,cIteinig""9 3.2 {W 10204:2004

Client - P...,h.'e< • a.st.ller

Reference client - Purcha", ordot - Kalllauftr

Proet-Pr' t-Pr ·.k!

Numero de document Rev 00 Page
Docunent 1RJIJlbe; $heet
Bl!sctJeinfg~er Seite

2014-106953
1. 12

015
/

021

f&f?1]
It;-r:vI

ArcelorMittal

!.'

Dip!. Ing. B. Sparty

CCK-4511951391-0100-K01-00001-073

55/309



/CERTIFlCAT DE RECEPTION 3.2/ EN 10204:2004
~ tn5pecti~nCertificale3.21 EN 10204~2004

I Pru"""clTeinigtn'lg 3.2 J EN 10204.2004

!
I

I_=;.:..0.::."'-"""=-=-=='-- _

[A S IVI E J

Numero de document Rev 00 Page
OoaIment number Sheet

Bosc~.inigungn20 14 -1 06953 Sette

_. 1412

DATE

//
Dip!. lng. B. Sparty

016
I

021

~~Q[u[]
It!2/{

ArcelorMiftol

STEPHANIE WALLEMACQ
17/03/2014
Gcstiot'lF\&ire Cornmandc
MUlins.edor
VJerksbealJftragte

CCK-4511951391-0100-K01-00001-073
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017
I

021

~ xl
''1j.:J-I

ArcelorMittal

Numero de document Rev 00 Page
Oocument number Sheet

S.,cheWgun9'"2014_1 0695 3jsei••
14.11' -----I

5T-3478 CF7539

CERTIFICAT DE RECEPTION 3.2 I EN 10204:2004
Inspection CertlffCll" g.2 / EN 10204:2004
Prtifblls<hoiniglJJlQ 3.2 (c~ 10204:2004

Dip!. Ing. B. Sparty

CCK-4511951391-0100-K01-00001-073

57/309



Client - Pllrch...r - S...I.II.,

ASJVIE

Pro et - Pr eel- Pro' I:t

Reference client - Purcha....,de, - Xaufiklftr.

~ 6il
'---C-E-R-TI-FI-CA-T-O-E-R-EC-E-P-TI-O-N-3-.2-j-E-N-'-O:-2-O-4-:2-0-04--'--Nu-m-er-o-d-e-d-oc-U-m-ent--R-eV-O-o-TPa--ge---O-'-S--,---------------, (~/:L-f

IllSpoction Certifocate 3.2 I EN 1020.<1:2004 OD<1Hnent number Sheet I
PrQ!besclleRligung3.2/£N 10204<2004 8e.chei~614_1069 Seite 02'

1

CCK-4511951391-0100-K01-00001-073
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(

.-_---.:-.-__-,----:--_[_A.:......,.-s..:....,.r~_1E--->.'~ "' -:-:-::-1--r-- ~---,~FJ: ?:;J
CERTIFICAT DE ~ECEPTION 3.2' EN 10204:2004 Numero de document Rev 00. Page 019 III
insp&Uon C.,tif«at. 3.2 I EN 10204:2004 Doaonon' number Shel!l 02'1 ~.'.'. _' .' I /-:Lf
Prufbe,choiniM '''9 3.2 I EN 10204:2004 Bo<cheini!joJngnu"""", SlOb! ~~'

.- 2014-106953 ,~ ", "'-
14/12 cr

ArcelorMiftal

Industrial_SONies:J

CCK-4511951391-0100-K01-00001-073
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CERTIFICAT DE RECEPTION 3.21 EN 10204:2004
ln$pecti<>n Certifkat. 3.2 I EN 10204:2004
Priilbe.cheinig1J1lg 3.2/ EN 10204:2004

Client - PurcMs'" - Besten.r

Ref~rence client - P..-chase oro.r - Kauf.uftr

Numero de document Rev 00 Page 020
Document number Sh••t I
Be,cheinigungn_ Seil. 021

2014-106953.....---ML 1....2'--'---- --\

ArcelorMittol

~~~L
~~

.. ¥l ./y. Dip!. lng. B. Sparty

CCK-4511951391-0100-K01-00001-073
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fASIVIEI
"'-.- - "W .~

CERTIFlCAl DE RECEPTION 3.2/ EN 10204:2004
InspectionC",tifi",e 3.2 I EN 10204:2004
PrUfbe,d\eintgung J. 2 I EN 10204:2004

Client - PICche,., - eerteller

r reference client· PICchose order· Kaura.flr""

I Proiet· Prof",t· Pr.ielct

Numero de document Rev 00 Page
Document number Sheet.

5e>Cheinlgun9"'"2014 -1 06953 Sel'e

14712

ST-3478/CF7539

021
1

021

~?-p ,
z.1/~1

~
,jl1-'-' -~

ArcelorMittaf

HAROr.lESS TESTING AS PER MTIl E1S

ORDER 105~O&li

Plale Nr 54033llO01

Location 1

upper 5" rlscu -11'1"'_

lowsr Burfltce - 1mm

0F""r 5U rfece.-\ mill
Mld5ecbM

Lower auria-cit - l mm

HRC Ind.

20
18
22

20

20

tiRClIlll.

HRClI1<l.

20
11

22

23

HRCln/!.

HRCinll.

HRe ever8{le
21 20
19 18
21 22

HRC average

23 22

J)uUnGIQtfeviewed by .
lac I¢Witnessed by ~

QA DEPT. G. T. py~
DATE 'fu I. ". 20 ('I

~ £%"SA~ ISTEPHANIE WALLEMACQ

~
u ....~ 17/03/2014

• "'"? I?J' SGS Q..... Ge,'ion"a;,. Commende

C., . <:.-......, V'~ I
MIH In',",ctor

1:::rJ3f;\ IEWED /'---::~- n- -s.~W.rksb •••ftr.gt.

t]WIlNESSED ~ ,/1~ -I ~/! ~
Date J. j ign~ure: ~ • ,.--::/ ~~ S A A R '"
r" /'73J"o/ AtDipl. Ing. B. Sparty ~. ,..tYI

Il.iermanlSCTWr L10y -'. I' -
Industria! Servic:e<

CCK-4511951391-0100-K01-00001-073
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ArcelorMitta I
INDUSTEEL (Belgium)

B.P. 1739 8-6030 CHARLEROI

TOLES LAMINEES A CHADD
HOT ROLLED PLATES
WARMGEWALZTE BLECHE
LAMIERE LAMINATE A CALDO

Page: 1

INU1..l';11:f-.t I~S11SfH1i:r.,' {(-"loR.; tJ5Sir.'.2:/H, "hI.fE>t~'lifJ1CIU 1.~..AQRI:·.: tI [)1J(IJ4lS2'»J

lNi'llJ.lI;jEB.IS l"iO')I'l)f 1. C~Rr ·}!'81·~'1. VAi.IUcl2J(Y...:Ql41 rQAM It! ",' 11 D.11 l;{'JI'"lil{lQ

CertiIlCal de contr6le des prllduilS par I'llsine
Mill test certificate : EN 10204
Ptilfzeugnis : ISO !0474
CertiflClllo di conlrol1o interne dei prodotti

3.2

eLlEN]'! CUSTOMER I BESTELLER I CLJE!'<'TE COMMANDE USINE NR 'ORDER NR i WERKS NR ! ORDINE NR

5186112 .
CCPU· CERTIFICATE· PRilfzEUOl-llS -CERTlFlCATO

625886
BORDEREAU /DELIVERY i VERSANDANZElGE I BORDERO

REFERENCE I PURCHASER ORDER, BESTELL NR;· REFERENZA

ST-2357ICF7041

330606

ORq.~NJSME OE£ONTRQLEIl1'!SPECTlQN AUJHO!UJ1jY.:iJBERWACHUNGIORGAi'.1RMO DJ COi,l.J\UOO

LLOYD'S REGISTER ANT 1232001 I 101

PRODurr - ARTICLE· PRilfGEGENSTAND - PRODOTTO : TOLES - PLATES - BLECHE - LAMIERE

MATIERE iMATERIAL ! WERKSTOFF I MATERlALE SUIVANT i ACCORDING TO i ENTSPRECHEND I SECONDO

MARQUAGE / MARKING iKENNZElCllNUNG IIDENTlflCAZIONE

ASTM A 240/M ED.2010a
NORSO" MOS 0 ~; REV 3 SEPT 21110
PI) ;SIJl.2UU3 ENQUIRY CASE ~7

Slf£J.l ES 2.;7lU:V 2
Hypenn:mpe • Solution :wlull!d - Lth'1Jng5gecIuln und abyescbl'el:'kt - Ip:::n.empralo ]liStrcil JOffe

(fJ or VG

R orRF

We certify thi illBat1j meet MJME Sect 1
PartLS~Grade Hlgo~
Ed.~Add. ....;).-o..........""--_'I"'iN'

Certified by

MARQUE DU fABRICAI\'T i BRA!'iD OfmE MANUFACTURER
HERSTELLERZEICHEN ! MARCA DEL PRODUTrORE

Electric-arc Furnace+ VOD - Finish no I • lD

UNS 532205 (2205)

nAT DE UVRI\lSON j STATE Of DELIVERY:
L1EFERZlISTAND; STATO DI fORNlTtJRA

PROCEDE D' ELABORATION ; MELTING PROCESS;
ERSCHMELZUNOSART i PROCEDIMElI:TO DI ELABORAZIONE

- VG (SIGI.E PRODUCTEUR) - NUANCE - NR COULEE • NR TOLE -
POI NeON DE L •EXPERT

• VG{TRAOEMARKj - GRADE - HEATNR - PLATENR - INSPECTOR' S STAMP

• ~r&!~~~~~JE~~~~A6~~~+i~~[fJ~'NG' SCHMELZENR·

- YO (SIGtA PRODurrORtl . TIPO . NR COLATA • NR LAMIERA •
Pl!NZONE DEL COU.AUOATORE

Li.1e descriptive . EXlent ofmaterial delivery • Umfang der Liefenmg - Descrizione del materiale

Marque Nombn: Designation du produil N° de t/lles N" couh!e
Markings Number Article Plates N" (-Jeat N°
Zelchen SUlckzahl Gegenstand Blechc Nr Schmelze Nr

Maroa Qlllmtita Tipo di prodolto Lamiere N" N° calata

N° eprouvelle
TestN"
Probe Nr

ProvettaN°

Kg
TMor.

1- 1 12000 x 3000 x 15.00 338801/1-:>1 17931 338800.4001

338800.5001

338801.1001

338801. 2001

4320

1 4320

Nous certilions que les produit, enumeres ci-dessus sonl conformes aux prescriptions de Is commande.
We hereby certifY that the above mentioned product, are consistent with the order prescriptions.

Wlr bestuti/!,en hiermit daB die obengenanmen £rteugnisse den aestellungvorscllriftcn entsprechen.
Cenifichiarno che i prodoni emnnerati qui sopra 50no confonni aile prescrizione dell' ordine.

Q. C. Manager Mill Inspector

DESCHEPPER, MICHELE D'ANGELO, TONlNO
Date-Dntum-Data

6-lAN-2012

IMDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-073
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CCPll - CERTIFICATE" PROFZEUGNIS - CERTIFICATO No

625886
ArcelorN\ittal

INDUSTEEL (Belgium)
B.P. 1739 B-6030CHARlEROJ

~ 1I AS r~IE
~-;"';""-"""'''''':'''-'''''''''''~''''';

~ ?/]
~/1

Page: 2

IM~)s.n~..J, r.Sl TS[}t)(o;:! \ \"HU <J$S"'.Zlfll. ·: ....IJJ)i·~ ..~.·ltilol: 1 +Mi\y RJ~'( t I OOVo..u:-·lt'li'1

!Nl}{~~';;l\l. L'iISO'''lJJ \l"f.RI ·.:;m.~ul.V;\f.l1)'l12M:·.!ttl.J} 4'QMdRE·..·II O!I~ U(~)~·){r9

ESSAJS MECANIQUES
MECHANICAL TESTS
PRVFUNGEN
PROVE MECCANICHE

COMMt\NDE USINE NR I ORDER NR { WERKS JI.'R I ORDINE NR

5186112

ANALYSES CHIMIQUES
CHEMICAL ANALYSIS
CHEMISCHE ZUSAMMENSETZUNG
ANALISI CHIMICHE

Ep(mm) COULEE ESSAIS T"(C) ETAT TRACTION TRANSVERSALE
HEAT SAMPLES * Transverse tensile test

RpO.2% RmlUTS ASO AS
MPa MPa % %

15.00 17931 338800.5001 20 0 576 748 33.0 31.0
15.00 17931 338801.2001 20 0 551 759 34.0

Ep(mm) COULEE ESSAIS T"(C) ETAT Resilience Charpy V long.1/4ep.l0xlOmm,ASTM/ASME
HEAT SAMPLES * Long.Charpy V notch test 1/4th,IOxIOmm,ASTMfASME

lNOIV. INDIV. INDIV. MOY/AV

J J J J

15.00 17931 338&00.5001 -046 0 167 151 159 159
J)LSUnC; l~eviE ~ecfbY'15.00 17931 338801.2001 -046 0 172 165 159 165

INDlV. lNDIV INDlV. MOY/AV
....... d by

J J J J QA DEPT. G.l pyoq
15.00 17931 338800.5001 -050 0 117 157 145 140 111\1 c ""7/11. "I. 20llJ
15.00 17931 338801.2001 -050 0 152 161 147 153 ,

Ep(mm) COULEE ESSAIS 1'" (C) ETAT Charpy Y longitudinale~ lOxlOmm: 1/2 ep; AlSA
HEAT SAMPLES * Long charpy V impact test;lOxIOmm; 1/2 thick;AlSA

lNDlV. INOlV. INOIV. MOY/AV

J J ] J

15.00 17931 338&00.500 I -050 0 163 148 152 154
15.00 17931 338801.2001 -050 0 162 IS7 159 159

Ep(mm) COULEE ESSAIS T"(C) ETAT RESILIENCE CHARPY V TRANSV; peau; 10xlOmm; EN
HEAT SAMPLES * TRANSY. CHARPY V NOTCH TEST; Full Size,lOxlOmm, EN

INDIV. {NDN {NOIV. MOY/AV
] J J J

15.00 17931 338800.5001 20 0 189 209 214 204
15.00 17931 338801.2001 20 0 214 222 220 219

Ep(mm) COULEE ESSi\IS T"(C) ETAT ResilienccCharpy V transv lI4ep,lOxlOmm,ASTM/ASME
HEAT SAMPLES * Transv Charpy V notch test 1I4th,Full Size,ASTM

INDlV. INOIV. INDIV. MOY/AV
J J J J

\5.00 17931 338800.5001 -050 0 142 126 136 135
15.00 17931 338801.200 I -050 0 139 152 146 146

Ep(mm) COULEE ESSAIS T"(C) ETAT Charpy V transversale: lOx IOmm; 1/2 ep; AlSA
HEAT SAMP.LES '" Transv Charpy V-Notch IOxIO, 112 thick,ASTM/ASME

!NOIV. TNDIV. INOIV. MOY/AV
J J J J

15.00 17931 338800.500I -050 0 155 124 143 141

ROsultals del'inspection or du control. de dimensions: SANS RE.'ldARQUE.
Rc:sults ofsurfilce examination and dimensions controls: NO REMA.RK.
Erg.bnis dor Be.iobnmg llTIdMllllkolltroll... : OHNE BEANSTANDUNG.
Rlsuhlllj delleiespez;olle. del contrail. di dimension;: SEJ>iZA OSSERVAZIONE .

Q. C. Manager Mill Inspector
Date I Signature: DESCHEPPER. MICHELE D'ANGELO. TONINO

erman r{{;yd7/~~~ ~
Industrial S{\1Vic133

Dale·Datum-Daln
6-JAN-2012

INDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-073

63/309



iM@·-·3~1

jll)
Page: 3

ArcelorMfttaI
INDUSTEEL (Belgium)

B.P. 1739 8-6030 CHARLEROI
CCPU - CERTIFICATE - PRUFZEUGNIS - CERTIFICATO No

625886

lNl)VSTI~n. EST fSOVOOll C;,iU \.I~jR!.Z"!1. ': ·\un 01n(JIUIJ 1 +MAf,) RJ. \- I t nil IHA...··lCtfl9­

INm~:sn':\1 t~tS{).)!.(.1 f t:"1:kl ~·.~~·lldl. ,. 'iJn<l~'llrbl;!nl~ J ..l)~.1o!IU·"; 110.11 uIA#' SiU'l:

ESSAIS MECANIQUES
MECHANICAL TESTS
PR(rFUNGEN
,PROVE MECCANICHE

COMMANDE USINE NR I ORDER NR I WERKS NR JORDINE NR

5186112

ANALYSES CHIMIQUES
CHEMICAL ANALYSIS
CHEMISCHE ZUSAMMENSETZUNG
ANALISI CHlIVIICHE

Ep(mm) COULEE ESSAIS T"(C) ETAT Charpy V transversale; lOx1Omm; 112 ep; AlSA
HEAT SAMPLES '" Transv Charpy V-Notch lOxIO, I12 thick,ASTMJASME

INDIV. fNDlV. (NOlV. MOYfAV
J J ) J

15.00 17931 338801.2001 -050 0 160 142 127 143

Ep(mm) COUIJEE ESSA1S T" (C) ETAT DURETE BRINNEL 3000kg, PEAD SUPERIEURE
HEAT SAMPLES >;< BRINELL hardness 3000kg ; sub-surface

HBIO HBIO HB 10 HBMOY

15.00 17931 338800.5001 20 0 222 219 225 222

Ep(mm) COULEE ESSAIS T"(C) ETAT TENEUR EN FERRITE SELON ASTM E 562
HEAT SAMPLES * Average rate % offerrite according to ASTM E 562

%

15.00 17931 33880 J.l00 1 20 0 49.3 I15ln .1

NON CONFUSION DE MATIERE .;. TEST CONFORME I$C I~ltnm
by

POSITIVE MATERIAL IDENTIFICATION (PM!) -> TEST IS CONFORM d by
CORR. PAR Pl~URES ASTM G48 METH. A -> Satisfaisant selan Norme

W\ Utt':;.,.vp. ~i Yr:JCorrosion accor ing to ASTI\.1 G48 method A -> Satisfactory as per Specification DATE V
CORR. PAR PIQ.URES ASTM A 923, METHODE C -> Satisfaissantsclon nOlme
COITosion accorllmg to ASTM A 923 method C -> Satisfactory as per specification

Allaire MICROGRAPHIQUE selon sEecification -> satisfaisant
MIC OGRAPHiC analysis according 0 specification -> satisfactory

DURETE NACE MR0175 / ISO 15156-3 iHRC < 28 -> Va!eurs des durctes sontinfcrieures a 28 HRCc?(lace MR-O -75)
ROCKWELL CHARD. NACE MR01751 SO 15156 <28 HRC -> Hardness values are less than 28 HR (Nace MR- 1-75)
Con'osion inter§ EN ISO 3651-2 Methode A -> ResuItat satisfaisant. Pas de fissures.
Inter. cor. EN I 03651-2 Pract. A -> Satisfactory. No cracks.

COULBE C Mn P S SI Ni Cr Mo N PRE-N
HEAT

17931 0.016 1.890 0.028 0.0006 0.238 5.423 22.785 3.074 0.1722 35.7

.. ETAT:

o -> ETAT DE UVRAISON
ASDELlVERY

This supply complies wilh!he main requirements orPED 97f'X3/CE relating 10 the basis materials regardless orlhc specific terms ofservice.

.all elements are in % except H in PPM

Res.hats do I'inspection et du cuntrlile do dimensions: SANS REMARQUE.
Rosulls ofsurface cxaminalioo and dinu:nsions conlrDls : NO REJ',1ARK.
Erg.bllis de, B.skhtung nnd Mallkontrollon : OHNE BEANSTANDUNG.
Ri.chati doll. inspezione. del cantrollo di dimension; : SENZA OSSERVAZIONE .

1:..1 ~VIEWED I Q. C. Manager MilllnspeClor
I!l""'"WITNESSED I DESCHEPPER. MICHELE D'ANGELO. TONINO

. i. ~~ c!Yb
Germanisc r love ~i)C

Industrial S3i'W""-------- ..

Date-Datum-Oa,a
6-JAN-2012

lNDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-073
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ArcelorMittal

INOUSTEEl (Belgium)
B.P. 1739 8-6030 CHARLEROI

CCPU ~ CERTIFICATE - PR'OFZ.EUGNIS - CERTIFICATO No

625886

llcT.lusnilll. cST1SOYOOJ ((."Etfr. !lS5lC7-Zl'llt ·':'-.l.m:.C*:l<114, "''''hQR.f.V H DU\lP~J}.2009

INUlI~""iF.I. tslSO~lQl iC£RT 9S$~'?21:11. 'AUI) !IlU·1fJI..l. JioQ.':H RE'ttt D:tl. {I!I&~'200;

. Ce cerliticat comporte 4 tcuilles

This certificate includes 4 sheets

COMMANDE USINE NR I ORDER NR I WERKS NR I ORDlNE NR

5186112

R'wh... lit.' l'inspCClion cl dn conlrille de dimensions: SANS REMARQUE.
ResuIIS ofllUrl'ace ~'Xnminotion Bod dimensions conlrOIs : NO REMARK.
Ergebnis der Bcsichnmg nod Mallkontr"lIcn : OHNE BEANSTANDUNG.
Ri••ltati delle inspeziooe e del conlr"lI" di dim..sioni : SENZA OSSERVAZIONE .

Q. C. Manager Min Inspector
DESCHEPPER. MlCHELE D'ANGELO. TONINO

~~ ~

Dote·Datum·noto
6-JAN-2012

lNDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-073

65/309
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Industeef Belgium
ArcelorMiHaI

QUALITY CONTROL DEPARTMENT - TESTING LABORATORY

FERRIC CHLORIDE CORROSION TEST REPORT - ASTM A923 METHOD C

IB Order

Coupon nr:
Heat nr

5186111

338800001
17931

Customer:

Thickness:
Quality:

15,00 mm
1.4462 PREN 35 + S31803 + 2205

Instrument:

Size of Specimen (mm)

lenath I Soeclfied Width Soecified Thickness I Soecified

50 I 50 25 25 I 15,00 I FuU lhiclmess

Total area in em' 47,50

Balance SARTORIUS LE 623 S

Method
In accordance with ASTM A 923 -03 TEST METHOD C
Solution ?f 6% FeCI3 at pH 1,3
Volume> 150 ml or 20 mlfcm"
Temperature of Test 25lII·c +/- 1"C

Corrosion rate

~l.SunG ~eviewed bY
lac (tWltnessed by

QA DEPT. G. T. PYO
DATE {,I.". 20

Inilial weigth :

Final weiglh :

weiglh loss:

Start ofTest:

End of Test :

Duration:

pH

mdd:

148.5987 9

148,5987 9

0,00009

22/1212011 12:00

23112/201112:00

24 h

1.31

0.0 <: 10

Conclusions: Test in accordance with ASTM A923-06 Method C and the requirements of the order.

Date : 27/12/2011
Tested by: RARY Page 1/1

lNDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-073
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Industeel Belgium

I !\.. S 1\/1 E"-----_.J

ArcelorMittal

QUALITY CONTROL DEPARTMENT .. TESTING LABORATORY
VOLUME FRACTION OF FERRITE TEST REPORT - ASTM E562 - E1245

18 Order:

Coupon nr
Heat nr:

5186111

338800001
17931

Customer:

Thickness:
Quality :

15.00 mm
1.4462 PREN 35 + 831803 + 2205

Location of Test Specimen:
Instrument:
Number of indenter measurements :
Microscope Magnifi.cation :
Image Magnification:

Thickness of Plate
fmager.z1 m AxioVision

5
500 X

1 X

Determination of volume fraction of ferrite by automatic image analysis

Conclusions: Test in accordance with ASTM E562 throught ASTM E1245 and the requirement of the order

Date : 28/12/2011
Tested by: RARY

D"""jSeViEWEO lr1'WITNESSED
Dale / Si nature:

erman/scher ~OYd. l' .'/,f2
Industrial Servic~s

INOUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-073

67/309



Industeel Belgium
ArcelorMittal

QUALITY CONTROL DEPARTMENT - TESTING LABORATORY

FERRIC CHLORID PITTING TEST REPORT - ASTM 848 METHOD A

18 Order

Coupon nr
Heat nr

5186111

338800001
17931

Customer:

Thickness:
Quality

15,00 mm
1.4462 PREN 35 + 831803 + 2205

Method

Corrosion rate
Initial weigth :

Final weigth :

weigth loss :

Start ofTest

End otTest

Duration:

Dimension of Specimen (mm)

LenQlh I Width Thickness

50 I 25 3.00

Total surface in em' 29,50

29.2381 9

29,2368 9

0.0013 9

2111212011 08:00

2211212011 08:00

24 h

Specimen mass loss: 0,00004 g/em' <491m2

NO VISIBLE PITTING WITH MAGNIFICATION 50 X

Conclusions: Test in accordance with ASTM G48-03 and the requirements of the order.

Date : 23112/2011
Tested by: RARY Page 1/1

INDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-073
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___ FJ20 1400890-::..:30:..::2 _

n'1i Ift'iJ}(
PAGES
:Z ,IHlt1JR
DOC No
ifHffrJJll
DATE OF ISSUE: July. 24. 2014

-----[-A-S-M-E )

168-1, SANEUM-GIL OEUM-RI HANCHEON-MYEON,

HWASUN-GUN, JEOLLANAM-DO, KOREA

~ iQJ £j;li(j JJI.f11
CLAD SPEC.: ASME SA264
~-7'[ ASME SA765 Gr.2
MATERIAL : ASME SA240 S3 I 803

ULTRASONIC & VISUAL INSPECTION, MECHANICAL TEST CERTIFICATE

(INSPECTION CERTIF1CATE ENI0204-3.1)
HANWHA CORPORATION

P-13SG-007

_._._------~-

+~:\HJ~lyJ'j!l!J.:L\A!~~M~~
Mechanical test result

1--- --

Order Size Raw material
jHiJHiQ 1d:,'i ~~ 0~I~iJr 0111Ji heat No.

iJllJJ5-1Jk i'F 1': ff'i'iJ}[ [Production Size cD ~~; ] ~lx :I~~ Visual inspection Shear Strength (MPa) Remarks10. EC No. Q'ty resultDimension(mm)
1------------- ------ - --

Min. 140 Base Cladding
Max_ metal metal

------_ .. _--------------------- f---- --------------- --- ---- -_..- -------.._--

01 (88+10)T x cD 1358
1 GOOD 296 4-88191 43501[(93+12)T x cD1358]

------- ---'.--- ------- --- -

02 (88+10)T x cD 1358 1 GOOD 291 4-88191 43501
0 -----------1---

((93+12)T x cl)1358]
-------_..

'!ti. 03 (88+10)T xcI) 1358
1 GOOD 251 4-88191 43501.Ie [(93+12)T X c!) 1358]

\----------- --------- ---I-----_._._-_.__ .~ f--- --

- 04 (88+10)T x cD1358
1 GOOD 301 4-88191 43501[(93+12)T x cD 1358]

--- -_.-1---- -------- --1----- -

01 (73+10)T x cD 1358
1 GOOD 288 N11223 43501[(78+12)T x cD 1358]

----I--- - --_... -----+---
02

(73+10)T xcI) 1358
1 GOOD 249 N11223 43501

0 1------
[(78+12)T x cD 1358]

---------------- ----

'fl(~ 03
(73+10)T x cD 1358

1 GOOD 289 N11223 43501[(78+12)T x (1) 1358]
~--~~---

-- --

~:~-6-------~_:I~~223~ (73+10)T xcI) 1358
1 GOOD 43501[(78+12)T x (1) 1358]

------_._--.-----

?:!\I~f'I' *Explosive Bonding MethodItment(After cladding)
*UT (Before Packing) Accept(IY2014-HW-UT- 083)

*ASME SA264 CLASS 1
~. g.~h--

NUt II '[:
2014. 07. 24N/A ff~ fi Fr Date of examination

Examined by
0\',: 1(1I-K

Witnessed by
---r- 'JI : "f) -K .~

D+§~,:'J -K.
}~}~li' /J\li,t.\ r ~ ,

Reviewed & Approved by -~ ;J
Reviewed by

._~-----

- --~--------- -------- .---------

celtify that the plated described herein have been all acceptable on the ultrasonic examination
Ice with the rules of the contract.

-~_.~---------- - ----------~ ----- ---~- _._.- -------_._--- ------ - __ 0. __-------------- •______________

He

HWH-A-305 Ai ~ 1(REV.O)

;~~ 1
1

11
1

Item

FJ2014

G'1IS1J
: 7U1J~

FJ2014

G-//..(I),
~ CJlI#J
_a:>~

We hercb
in accord

PRODUCT NAME: S31083 CLAD PLATE

kiil'~
CUSTOMER : ILSUNG CorporationHiYIfr'iIJC- ------------ ----
ORDER No : CF-20140401-001

('I :!K Ji1 'J; Ift'iJj[
W/0..c.N-'-C0_.---
{llllrf!

CCK-4511951391-0100-K01-00001-073
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IAS MEl [PAGliIs~ I

5~HCI-C101

@IIIC
REPORT OF ULTRASONIC EXAMINATION Report No IY2014-HW-UT-083

~ :; jI~ 'Et ~ AI ~ .!i!. ~ A~ Page 1 OF 1

Customer(-T'-.2f;;:1) Project No./Name

II_SUNG Corporation P-13SG-007

. Item No'. / Name Part No. /Name ~unGlb'RevIewedb

SA765 2 + SA240 S31803 CLAD SEE JOINT NO.
Ise DWItnessed,

"'I ............
TRV No. Revision Operation No. Aplicable Specification. (~%i1-~) .., ww ~vtC.;i'2u~DATE /,'.2

POS No. SA264-S31803-SG07-01 (Rev.1 ) ASME SA578 S6, LEVEL B q~ '/=,'

Examination Time (~AfAI71) After Cladding Surface Condition (±E i2:! ~EH) As Buffed /fJ

Equipment (~l:ll) Probe (Et~Af) Calibration
Reference Block

Standard Block
(CHl:l1 AI~Jt'!)

1.0 No. 1005426 Maker Type MHz Size Angle (R~AI~Jt'!)

Type SS150SL PANA METRICS (/;24 O'PF2R 2.00
Maker SONATEST -NOT IIW N/A

Due Date 2014-08-25

~~~ wit h i n 5% Fu I I Screen Height ~~A-I wi th in 10% Full Screen Height'" --'0

Cable Type LEMO 1S Cable Length 2.0 M

Setting Sensitivity Method (~~~~~~) Test Temp

Probe(Et~Af) Method('gJ-'g;!) Standard(R~Y.5:.) Scanning(.2fAfY.5:.) AI~.g.5:.

BACK STANDARD SENSITIVITY 20'C
PF2R

REFLECTION
B1 - 80%

+ 6dB Couplant

'GJ~DH~

WATER

~
-r>~~

..-,://. //. ":"'//. "//. ./ //. :,-~.<....>'

~ ~

Scanning Sketch

Joint(Part)No. 01 ~(.!f.~)\:':1.2. Result(~ Jlf) Interpretation({§ 7 f) Remarks(l:ll:::il)

FJ201400890-01-04 (88+10lT X 0.01358 Accept No Recordable Indication

FJ201400900-01-04 (73+10lT X 0.01358 Accept No Recordable Indication

-BLANKS-

/"
~REVIE VElJ

.... yy

,nate I Siona lUre:

//'<..... ~/JU.t·1. f'J
Il3'erm

Inrlu, Itrial SelVlcea

Examined By
~ fI-Level D Date of Examination ~ Af~ Xf

II
AI ~ Af C. M. Bae 1\ 2014.07.24.

Reviewed & Approved By 0 Witnessed By gJ 2.1 Xf

Level III

~£/E'2lAf D. Y. Kim C Reviewed By ~~Xf

- -
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Hypertrempe a I'eau ( 1100 °C - 2 min/mm) - Solution annealed and water quenched - Wasser abgeschreckt

iPAGE 3

8000 mm

~
ArcelorMittal

001
/

004

Lon

Page
Sheet
Seite

ISO 9001 (Cert.95587-2011, Valid 02/06/2014) + MAQ REV 12 du 02/05/2012

1509001 (Cert.95587-2011. Valid 02/06/2014) + QAM REV 12 of 02/05/2012

3,048 mm

Rev 01

Selon norme - According to - Entsprechend ASTM A 240jM ED.2013a

ASME IIA ED.201 0+AD11 SA 240/M

ASME IIA ED.201 0+AD11 SA 240/M

ASTM A 240 M ED.2013a

Numero de document
Document number
Bescheinigungnummer

2013-129217

13633F 13633F

SNP INT'l CO., LTD.

eur - Width - Breite

Industeel Belgium

Site: Rue de Chatelet 266 6030 Marchienne-au-Pont

Client - Purchaser - Besteller

c,

Reference client - Purchase order - Kaufauftra

Pro'et - Pro'ect - Pro'ekt

CERTIFICAT DE RECEPTION 3.1 / EN1 0204:2004
Inspection Certificate 3.1/ EN 10204:2004
PrQfbescheinigung 3.1 I EN 10204:2004

Nuance - Grade - Werkstoff

E aisseur - Thickness - Dicke

Etat thermique de livraison - Heat treatment state of delivery - Warmebehandlung Lieferzustand

Specification - Specification - 5pezifikation

Procede d'elaboration - Melting process - Erschmelzungsart

Electric-arc furnace - VOD - Finish n° 1 - 1D - HRAP

Nbre N° produit N° de coulee N" de lot de contrale Nbre N° produit N°de coulee N°de lot de contrale
Nbr Product Ladle nr. Inspection lot nr. Nbr Product Ladle nr. Inspection lot nr.
5tz Erzeu nis Schmelze nr. PrOflos nr. 5tz Erzeu nis Schmelze nr. PrOflos nr.

01 513414001 43501 511463.5001

- Total - Gesamtzahl 001

REVIEWED
o WITNESSED
Date I Signature:

~(~~
Industrial ServiceS

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We I · ...by certify that the above mentioned products are complying with the order requirements.
W\ itigen hiermit, dass die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen.

LEONARDA ALLEGRO
27/12/2013
Gestionnaire Commande
Mill inspector
Werksbeauftragte

~
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A~MR r PAGE 40 I
CERTIFICAT DE RECEPTION 3.1 / EN 10204:2004 Numero de document Rev 01 Page 002
Inspection Certificate 3.1 I EN 10204:2004 Document number Sheet /

~
Prufbescheinigung 3.1/ EN 10204:2004 Bescheinigungnummer Seite 004

2013-129217

Client - Purchaser - Besteller SNP INT'l CO., LTO.

ArcelorMittalReference client - Purchase order - Kaufauftraa 13633F/13633F

Proiet - Pro'ect - Proiekt

I

Industeel Belgium ISO 9001 (Cert.9SS87-2011. Valid 02/06/2014) + MAQ REV 12 du 02/05/2012

Site: Rue de Chatelet 266 6030 Marchienne-au-Pont ISO 9001 (Cert.95587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012

Produit - Product - Erzeuonis PJate(s)

Commande / Poste - Internal order - Werksbestelluna 1057771 /000030

Bordereau de livraison - Deliverv note - Lieferunasdokument 80252948

% % % % % % % % %
Min. 4.500 22.000 3.000

43501 0.019 1.808 0.0205 0.0003 0.228 0.106 5.412 22.862 3.001
Max. 0.030 2.000 0.0300 0.0200 1.000 0.750 6.500 23.000 3.500

Nb Ti N (01)
% % %

Min. 0.1400 35.00
43501 0.007 0.002 0.1708 35.50
Max. 0.100 0.100 0.2000 100.00

(01) IPREN = Cr+(3.3*Mo)+(16*N)

\

lIuUIIG ~Reviewed by
ISC DWitnessed by

QA ~\A, S. J.
lJ\a' ....1I'!

DATE· V. ey/ . !(I \-.v
\.,

~ t?1~v

/
erREVIEWED
o WITNESSED

D~. /cfi t/P
Germanlscher Lioyd

Industrial SeNices

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We· 1 ~"'by certify that the above mentioned products are complying with the order requirements.

WI Itigen hiermit, class die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen._.
LEONARDA ALLEGRO
27/12/2013
Gestionnaire Commande
Mill inspecte>r
Werksbeauftragte

~
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,

A~ME \ rPAGE141 J
CERTIFICAT DE RECEPTION 3.1 / EN 10204:2004 Numero de document Rev 01 Page 003
Inspection Certificate 3.1/ EN 10204:2004 Document number Sheet /

~
PrOfbescheinigung 3.1/ EN 10204:2004 Bescheinigungnummer Seite 004

2013-129217
Client - Purchaser - Besteller SNP INT'L CO., LTD.

ArcelorMittalReference client - Purchase order - Kaufauftraq 13633F/13633F

Proiet - Pro'ect - Pro'ekt

I

Industeel Belgium ISO 9001 (Cert.95587-2011, Valid 02/06/2014) + MAQ REV 12 du 02/05/2012
(, Site: Rue de Chatelet 266 6030 Marchienne-au-Pont ISO 9001 (Cert.95587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012,

Produit - Product - Erzeuanis Plate(s)

Commande / Poste - Internal order - Werksbestelluna 1057771 /000030

Bordereau de livraison - Deliverv note - Lieferunasdokument B025294B

DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTE AUF COUPON

Brinell HB HB10lnd HB10lnd HB10lnd ~B10Ave

Brinelt H8 - Brinell HB

N" 10tQM Etat Loc EDr. TO Uni Mac Uni Brinell Brinell Brinell Brinell

Min

Max 293 293 293 293 A. lhu
511463.5001 000 T3/4 PSS 20 °C 223 229 223 225 - I •• I..-.

DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTE AUF COUPON QA DS'Tyt S. J
DURETE NACE MR01 03 HRC < 28 I1ATt -/1 'V~I ,'n... 1'1

NACE MR0103 - NACE MR0103 1/

N" lot QM Etat Loc Eor. TO Uni Mac '--> '>I;,
7/ 'nv V

511463.5001 000 T3/4 PSS 20 °C

~est result HRC < 28

DURETE SUR COUPON - HARONESS ON SAMPLE - HARTE AUF COUPON

DURETE NACE MR0175 HRC < 28 ./
NACE MR0175 / ISO 15156-3 - NACE MR0175 / ISO 15156-3 IT REVIE WED
N" 10tQM Etat Loc Eor. TO Uni Mac 0 WITN SSED

0;"" Sig!' ture:

l/rx..;: ./? 'JU, II.IIcO
511463.5001 000 T3/4 PSS 20 °C G.rmanl cher L oyd

est result HRC < 28 Industrial Services

TRACTION A L' AMBIANTE - ROOM TEMPERATURE TENSiLE TEST - ZUGVERSUCH BEl RT

Traction Rp 0.2% Rm ALo=50
Tensile test - Zu versuch

N° lot QM Etat Loc Eor. TO Uni Mac Uni MPa MPa %

Min 450 655 25

Max

000 T3/4 PST 20 °C 592 " 760 I 31511463.5001

RESILIENCE - TOUGHNESS - KERBSCHLAGzAHIGKEIT

KCV ASTM A923 B 1OX1 Omm Energ Ind Energ Ind Energ lnd Energ Ave

KCVASTM A923 B10X10mm - KCVASTM A923 B10X10mm

N° lot QM Etat Lac Epr. TO Uni Mac Uni J J J J

Min 34 34 34 51

Max

511463.5001 000 T3/4 1 4ST -40 °C 264 246 252 254

Lac 3/4 Trois-Quart - 3/4 Width - 3/4 Breite

Loc T Tete - Too - Koof

Eor. Eoaisseur 1/4 Ouart eoaisseur - 1/4 Thickness - 1/4 Dicke

Epr. Epaisseur P Peau - Rolled Surface - Walzflache

Eor. Face S Suoerieure - UDDer face - obere

Eor. Sens S Standard - Standard - Standard

EDr. Sens T Travers - Transverse - Quer

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We ~- ·...by certify that the above mentioned products are complying with the order requirements.

W\ :tigen hiermit. dass die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen.

~
LEONARDA ALLEGRO
27/12/2013
Gestionnaire Commande
Mill inspector
Werksbeauftragte

~
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A ~MF. \ ipAGE ,42- l
CERTIFICAT DE RECEPTION 3.1 / EN 10204:2004 Numero de document Rev 01 Page 004

A

Inspection Certificate 3.1 I EN 10204:2004 Document number Sheet /

~
Prafbescheinigung 3.1 / EN 10204:2004 Bescheinigungnummer Seite 004

2013-129217
Client - Purchaser - Besteller SNP INT'l CO., LTD.

ArcelorMittalReference client - Purchase order - Kaufauftrao 13633F/13633F

Proiet - Pro'ect - Pro'ekt

I

Industeel Belgium ISO 9001 (Cert.95587-2011. Valid 02/06/2014) + MAQ REV 12 du 02/05/2012,
Site: Rue de Chatelet 2666030 Marchienne-au-Pont ISO 9001 (Cert.95587-2011. Valid 02/06/2014) + QAM REV 12 of 02/05/2012

Produit - Product - Erzeunnis Plate(s)

Commande 1Poste -Internal order - Werksbestelluna 1057771/000030

Bordereau de livraison - Deliverv note - Lieferunasdokument 80252948

Etat 000 Etat thermiQue de livraison - Heat treatment state of delivery - Warmebehandlung Lieferustand

EDr.ED./Face/Sens 1/4ST Quart eDaisseur - 1/4 Thickness - 1/4 Dicke / SUDerieure - Upper face - obere / Travers - Transverse - Quer

Epr.Ep./Face/Sens PSS Peau - Rolled Surface - Walzflache / Superieure - Upper face - obere / Standard - Standard - Standard

E r.E ./Face Sens PST Peau - Rolled Surface - Walzflache / Su erieure -u er face - obere Travers - Transverse - Quer

CORROSION - CORROSION - KORROSION

CORROSION PAR PIQURES ASTM A 923 C
ASTM A923 C - ASTM A923 C

N" lot QM Etat Loc EDr. TO Uni Mac

bY
'!II~ hv

511463.5001 000 T3/4 SSS 25 °C .... ..- I.- I

est result Satisfactory as per specification =";""-;'1 ~. ~(t

Troi5-0uart - 3/4 Width - 3/4 Breite
.

Loc 3/4

Loc T Tete - Top - Kopf <"7. :;>

EDr. EDaisseur S Standard - Standard - Standard ~ V

EDr. Face S SUDerieure - Upper face - obere "
Ear. Sens S Standard - Standard - Standard

Etat 000 Etat thermiaue de livrai50n - Heat treatment state of delivery - Warmebehandluna lieferustand

Epr.Ep./Face/Sens SSS Standard - Standard - Standard / Superieure - Upper face - obere 1Standard - Standard - Standard

:

/

~EV'EWED
o WITNESSED
Date I Signature:

~,-~",(~l ~ V}O
ermanischer LI~yd

Industrial Services

Nous certifions que les produits ci-dessu5 sont conformes aux prescriptions de la commande.
We' ~\-jy certify that the above mentioned products are complying with the order requirements.
WI tigen hiermit, dass die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen.

,---
LEONARDA ALLEGRO
27/12/2013
Gestionnaire Commande
Mill inspector
Werksbeauftragte

~
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_Y_O_U_R_P_A...RT N ER FOR THE B EST QUA LIT Y [pAGElID
~ [ASME]

TEST REPORT
107, Jiwon-ro, Danwon-gu, Ansan-si, Gyeonggi-do, 425-836 Rep. of KOREA TEL 82-31-499-5390 FAX 82-31-499-6867

TEST ITEM UNIT SAMPLE : RESULT TEST METHOD

Receipt Date: Jun.16.2014
Test Completion Date: Jun.27.2014

TEST RESULTS

Sample: SA240 S31803 PLATE (HIt'll: 43501)

Report No : TAS-035632
Client: Gyeong-Seop, Sim

HANWHA CORPORATION HWASUN
#168-1, Saneum-gil ,Hancheon-myeon, Hwasun-gun, Jeollanam-do,
Korea.

C % _ _ 0.025 j ASTM A751-14(OES)
Si --------------------------------------------.----- % -!--------------------------i --------------------------------------- -------o-.-2il--ASTM-A-75-1~-i-4(6ES)--------------

--._.. ------_. -------_.. ------- ...-- --.. ---- ~ ---..-- ---_..-------..--~ ----_..------_...------_... ; --__ .--- ----_.. ------_...------_...-----__ ... .--__ ..-----_... i -----...------_..------..------... ---.---...------_.. -----_...-

~n --------------------------------- --------~----. --. -------------------------------------------- ---o~~:~--.-:~i~-;-i~~:~-:~6:~;--------------
S---------------- --------------------!----------------%----:------------ --:--- ------------------------ O:-001-:--ASTM-A751-~-1-4(6ES)---

¢<::::--::-:-_--:::::__ :::_:_: :: __ :-_:-:_-- i:::_: __: ---%-----:------: __ -::::_:_1. ________:::_:-_-- __ :_:-::: __:__ ::_:_:: __ :?~:·:~Li.~$±~ __-~!~i_~:1:~~§_~$)-:::_______ __
~i___________ __ .______"10 j ._________________~:_Q?__:_~?!.~~!~~_~1_~\q_~?) _
M_?_____________________________ ___ .- ~ .:____ _ !:, ~._~~__:--0.?!.fIA.__,I\.!~_1_~_1_~\q_~?) _
_~_~_________________ : ~ [_ _ ._ _ Q:.Q?__:_,I\_?!.~ __ ,I\.!~_1_~_1_~\q_~_?) __
~i_________________ % : ________________Q:_O'Q~_LtI,?!.~,I\.!~1_~_1_~(g~_?L _
~~____________________ _ . ---~----i- ._ _ Q:_1_?_j_,I\_?!.~__ ,I\.!~_~_~_1~\q~_?) __
_~ . ~ : ._____ Q:_~~__j_,I\_?!~ ~_~_O'~9.~_1_~ . __
* USAGE: SUBMITIED PURPOSE FOR(ILSUNG Corporation)
NOTE: 1. The test results on this test report are only limited to the samples and sample names provided by the

customer and KTR does not guarantee the quality of all products of the customer, and you can confirm the
authenticity of the test report online (www.ktr.or.kr) or by using the QR code.
2. This test report shall not be used for public relation, advertisement, lawsuit and any other purposes outside
the scope of its defined usage.

~inl/ @"~-Yv
Prepared by Kim Dong-in
Tel: +82-32-570-9688
E-mail: kdi0213@ktr.or.kr

Reviewed by Kim Bok-ki
Technical Manager
E-mail: kbk@ktr.or.kr

Jun.27.2014

Korea Testing & Research Institute

preSident~. I~k-. J

1 ofTotal 1 Page(s)

~-
A4(210 x 297)

CCK-4511951391-0100-K01-00001-073
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INSPECTION CERTIFICATE

PROJECT NO.: IA SM£j-
DRAWING NO. : *POS NO.:FJ20140100890-201 REV.O

4~«;/:J
rAGE: 1 of 1,

, TJl=-WOONG
~ #67, Noksansandan 27-ro,
~ Gangseo-Gu, Busan, Korea.

3.1 according to ISO 10474/EN 10204

: ('T'-)~AaORDER NO.140407-16021-001

(=) 13l.;;;,l .;;;,1 .A...:il..A,}
T "L.""1""1l:!:" 0 <5

TW201405-0633

CUSTOMER

T.WWORKNO.

CERTIFICATE NO.

SHIPPER

PRODUCT NAME TUBE SHEET ASME SEC II PART "A"
SPECIFICATION : SA765 Gr II lOED 11ADD DATE: 2014-05-21

N/A

Remark

PI' *.3

Bend
Test

Radius
Angle

149
148
149
149

HV10

Hard­
ness

Acceptable
(ASME SE709)
F.M

MT*.3

80.0
82.0
82.3
84.6

Ave.
20.0

80.0
81.0
84.0
88.0

Acceptable
(ASME SA388)
F.M

UT JI(,3

Impact Test

J

Temp. : -45'C

Notch: 2v

Min.
30.01 16.0

%

R.A

7q.O' 85.0
.. ")'6:0' 89.0

69';2183;0 80.0D;,~~·;<~~;.2,,,;j?Q·;(}.•. ;.,,~6.0

22.0

%

E.L

Test I Tensile TestRequirements
~A

D Size of Testi
ITemp·1r Specimen Y.S I T.S

e
c

-

Spec. I ~
D G.L I MPa

a mm mm 'C
n 12.5 50.0
*1

CUstomer's Requirement.
I ----=---'..,-----=::---,---:c:-----r--;::--r---;::;-T~;:-.,~:;_,___;;_;:_-::r__~"7T,7___;_"'""';;~"Ir_;;"""':""r::n;::T---'---'I"""':""-:-_:I * FULLY KILLED & VACUUM DEGASSED & FINE GRA IN PRACT ICEr- • HARDNESS : HV10 220 MAX

* NACE STD : NACE MR0175 / ISO 15155 Par 1-3 (2009)
I-~~+.;:~+-;:-:;;--+--=--+--=-+--=-:.:....-+--=-=---j--:::..::-t_...::...::..:.:....+~---'__t--_jr_"""':""-:-t_-~__t__:_-__t"""':""-_:I * (L) : LADDLE ANALYSIS, (P) : PRODUCT ANALYSIS

e hereby certlty that the matenal herem has been made by an approved process ana~teS-fea-m' .0-',"'

accordance with the above specification and also with the re<iuirement called for by the above order.
This Certificate is only available with in original. (~~~ orJi:)

Surveyor IThis Certificates can be verified as an original in our homepage_WWW.TAEWOONG.COM (T: 051-329-5121)

Notes: llel Direction: L=LongitudinaI Tr=Transverse T=Tangential R~RadiaI U~UW-13(DirectionParallel to the Axis of the Vessel) A=Axial
J!<.2 Heat Treatment: N~Normalized A~AnneaIed Q=Quenched T~Tempered S.T=Solution Treated S.R=Stress Relieved A.C~Air Cooled W.C=Water Cooled F.C=Furnace Cooled O.C~OiI Cooled F.A.C~Fo\rc6d air cool,
J!<.3 Surface Condition: A.F=As Forged R.M=Rough Machined F.M~FinishMachined J!<.4 ... Tensile Test: Y.S=Yield Strength T.S=TensiIe Strength E.L=Elongation R.A=Reduction Of Area G.L=Gauge Length

DOC ID NO.:C-906-0I REV.O DATE:20I3.01.22

Unit

Articles

CCK-4511951391-0100-K01-00001-073
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[PAGEG{]

1 ASME]

I REAT TREATMENT CERTIFICATE

Work No. 140407-16021-001

Customer (9-)~£} £}~*~

Description TUBE SHEET

Material SA765Gr2

Quantity 4EA

Hardness -

Method of heat Normalizing & Temperingtreatment

Heat No. 4-88191

Order No. (9-) ~AJ

Report NO.
Date

( 880 ) • C

( 5.5 )HRS

A.

HR201405-0633

May 03,2014

( 620 ) • C

( 6.0 )HRS

t\.C

I fit, 1\-1" ---
~LSUIJGI.Il!JReviewedby

ISC bwrtnessed by

Hardness DataItem List

No. SIN SIZE
1. 001 1,448.00 X 0.00 X 93.00

-BLANK-

Q'TY
: 4 EA

~I 1 I

/

2
\

I 3

DOC ID NO.:IR-906-04 REV.O DATE: 2013.01.22

o REVIEWED
o WITNESSED

Da~~Slj.~re·

~h~(~~'fJ
Industrial Services

Manager of Quality Assurance Dep't

CCK-4511951391-0100-K01-00001-073
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"
~

t'

REVIEWED
o WITNESSED
Date I Signature:

~-j{t!~/f
Industrial SetVices

:::::.::~"'-' ····ci~=:::;;;~~:l:::: ..::.~_
I;:~'F',}G I &<:;;,':'",~ ',3 r':'::,,:'::~7,;t:-""I{;;~;:;,LjJ

·-"'l~" S,~~b~-_J;~ l' _ " I

~,'.j~" ".,,~.; ! L~,,";.~~tJ;;C"l 1'---._..,...._.....,,~,.,.,...~ .....""'_w~_ ..-. ~ 11> if

CCK-4511951391-0100-K01-00001-073
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.,.,

HOLDING
TIME

6~ac- I 6u~s
SUPERVISOR DATE

~('f.)\ ~

jCERTIFIED TRUE COPY-I

'"0

~
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REPORT OF ULTRASONIC EXAMINATIOI}J ~AG~
~ 2 n~ EJ. A~ ~ A~ !it. :il Xi l. A S M E
=c::::J c:::J 0 c:::J

I ...... e! ~ J-l N 2!! XI LI 01 2.1 ffl Report No. .'i!.::ilM \=!:!.2= 0

A ,~
KOREA TESTING ENGINEERING CO.• LTD. KTE-NS-TVV-140521-U121

o ~A~:¥C!-~21AI Afo~=fl ~~2~ 414-2 ~~21e!"2~ Page No. JIll 01 :AI \=!:!2:
o TEL: (051) 207-0715 FAX: (051) 207-0716 1 of 1

Owner / Customer(~fE~/\§t~x·n Project Name./No.(~Af~/\=!:!2:)

('?) Et.21- :2l-~~~ (?)OIM
20

Item Name./No.(XlI~~/\=!:!.2) Part Name./No.(¥~~/\=!:!.2) / Dwg No.(.s:.e:!\=!:!.2)

TUBE SHEET N/A

Traveller / PCD No.(§C1I~2./-) Procedure No.(Rev. No.) / Acceptance criteria (~2:lJI~)

N/A ASME SA388

Examination TimeC~A~AIJI) Surface Condition 0 As Forging o As Casting 0 As VVelded

• AFTER HT o BEFORE HT (He:!~EH) • As Machined 0 As Ground 0 Etc

Material Type( AH ~) Couplant(~ ~[]H~)

SA765 Gr II • Oil OCMC o Glycerin o VVater o Etc

Standard Block Type(§fi-) Reference Block Type(§fi-)

O±~ AI~E!) IIVV (CIltJl AI~E!) N/A

UT Equipment(~~JI)

Maker( Ail~Af) 2'@! Model Serial No.(~ E1 \=!:!2:) Due Date of CalibrationCiil~ ~B:~)

GE I/T USM GO 12105393 2015.01.02

Screen Height Linearity(~(::! ~) Amplitude Control Linearity(g~~)

within ± 5 % FSH within ± 10 % FSH

Probe(~~ :Af)

<3>l EH :J, .s:. ~m* 3. JI ~ EH 2t.s:. ~m* 3. JI0 ....,

Type Angle Frequency Size Type Angle Size

B2S-E o 0 2MHz 024 "LSUIJG~~viewed by
L

.~'V WI
OA DI=PT ~ I I.IWAWl

Setting Sensitivity Methode( ~.s:.~ ~) DATE "J\AV. ~. 2O\l lit.
Cable

RG174
Sensitivity Method

BACK REF' METHOD ;;01 'J
(3i101~) (~.s:. ~~~\;j)

Standard Sensitivity Scanning Sensitivity
,

O±~~.s:.)
B1 : 80%

(~Af~.s:.)
Standard Sensitivity + 14 dB

Identification No. (EA) Accept Reject Interpretation Remarks
~ e.! \=!:! :2 Q'TY (~2:l) (~~2:l) ~ A~ tJl ::il0

140407-16021-001 4 V ACCEPT 1.448.00 x 0.00 x 93.00

- BLANK- /'
Cl REVIEW~u-I.....
Date I Signature:

L v-; I ~ ~~~j.. K... I lee
Industrial SelViceS

I'---

EXAM AREA: ENTIRE VOLUME

Date of Examination (~Af~:Af)

~
~

2014.05.21

Examined by Level Level o ~fE~/::il2!lOwner/Customer • XlI~:Af ~Af Vendor InspEii

~
,....

J1 Af :Af Bong Kyun • Jung £ :::J. II o VVitnessed by • Reviewed by TW a.A H . J ...JE0 = t=I --
Owner/Customer (~fE~/::il2!l ~~~)

Approved by ~ Level Level o VVitnessed by

~gj ~Af:Af Youn Kil. Kim £ :::J. III o Reviewed by= t=I

KTE-UT-A (Rev.O) KTE Co.•Ltd. A4 (210 X 297mm)

CCK-4511951391-0100-K01-00001-073
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REPORT OF MAGNETIC PARTICLEEX~
X~fE'Et~~A~~=UM ~-..~.. E! ~ ~ N 2!! XI LI OJ ~f':i'} Report No. ~::ilkl '2i S2.

A ,~ Korea Testing Engnieering Co., Ltd. KTENS-TW-140521-M123

~N:!if.H~~AI No~=jl C!~2~ 414-2 ~~:2.Ie! 2~ Page No. ItI10lXI \:!i.2:
Tel: (051)207-5009 Fax: (051)207-0716 1 of 1

Owner / Customer(~§~/~~~-n Hull No'/Project Name./No.(~xil'2i.2:/~AH~/~N'2i2)

f':i'} E1:2l- :2l-i!:~~ ~gj~ \

Item Name./No.(A'lg~/'2i.2:) Dwg No. (.5:.12! '2i 2) .ja.sUIIGI'mReviewed by

TUBE SHEET N/A ftSC oWitnessed by
.n........

Traveller / PCD No.(§C1I~2.r) P d N (7':; -rkl) UI\ IJ~ <ioJ...~ I t4 if:Itroce ure o. 2A DATE i \...... ,20
N/A ASME SE70g ') \

Examination Time(~NAIJI) Surface Condition o As Ground • As Machined l1 rill
AFTER HEAT TREATMENT (.H 12! ~EH) o As Welded o As Forged

Method • Continuous(e!~'g;j) Magnetization • Yoke o Coil 0

Magnetizing Current • AC(.lilfi-) Surface Temp.(g.s:.) 15 'C

Yoke/Prod Spacing (~l!") / Lifting Power (C! '2.!~ ,Pound) Demagnetization (~AI- ) Material/Thickness (All@! / fFJJlI)

4 - 6 inch / 10 Ib (4.5Kg) I DYes • No SA765 Gr II / See Remarks

MT Equipment Model(2\§!) Maker(A,1~N) Serial No.(~ E! ~2.) Due Date of Calibration(.lil~ffB.gj)

(Xf~§-~~tlll MP-A2 KYUNG DO MP-2582 2015.01.02

Lux Meter Model(2\§!) Maker( ~I ~N) Serial No.(~E!~2.) Due Date of Calibration(.lil~i'fB.gj)

(~.5:.JlIl TES / 1330A TES 130310959 2014.12.16

Particle Type(Xf~§fi-) o Dry(2j6j) • Wet(g6j) o Fluorescent(~;gj-) • Non Fluorescent(tllgj;gj-)

Magnetic Particle Color(6!l ~) Maker(~I~N) Model(2 \§!) Particle Density m~15.5:.)

(JJ 8:':) BLACK NABAKEM SM-15 1.3 ~/1 OO~

Black Light o With(N§) Maker(A,I~Af) Serial No.(~E!~£) Due Date of Calibration(.lil~ff§gj)

(Xf£l~§)
-

• Without(Afg~) N/A N/A N/A

ILLumination ( ~.5:. ) Black Light Intensity(Xt£I~ § ~.5:.)

• Min. 1000 Lux [] Max. Lux • NOT USE o Min.1 000 tfN/aTf
Identification No. Q'TY Accept Reject Interpretation Remarks
~ '2.! '2i .2: (EA) (gj" 2:!) O~gj"2:! ) 0- 7':; tll ::il=

140407-16021-001 4 V ACCEPT 1,448.00 x 0.00 x 93.00

- BLANK-
~

/
[f:r REVIEWED
o WIT

~ ..

Datel Signature:

l'~~/~d ~
erman seher Lioy

Industrial SelViees

* EXAM AREA: FINAL MACHINED AREA "M " CHECKED

I
I n

~~ - DATE C~NgjXD : 2014.05.21 I)
Examined by

ong Kyun ~g
Level V

:>; N Xf 3 g II • ~1~Xr ~N Vendor Inspector TWQ.A H . J .Ju ).V= /-
• ~ £ Reviewed 0 gj:2.1 witnessed

o Third Party Inspector ~'2.!~NXr
Approved by

~
Level

~gj ~NXr = :::l III(5 t=l -
KTF-~n-A IRA\! 0) KTF (;() I trl ALI. 1?1 0 )( ?Q7mm)

CCK-4511951391-0100-K01-00001-073
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INSPECTION CERTIFICATE
PAGE: 1 of 1

#67, Noksansandan 27-ro,

,
, T.A=-wooNG
~....
~ Gangseo-Gu, Busan, Korea,

3.1 according to ISO 10474/EN 10204

: (i"-)~ Aa

PROJECT NO.

ORDER NO.140407-16021-002

(;;<')ir]-...l ...1 .-"-;:i1.;>:l­
T ~-"'1 -"'1lI:" 0 0

TW20 1407-0424

CUSTOMER

T.WWORKNO.

CERTIFICATE NO.

*POS NO.:FJ20140100890-201 REV.OSHIPPER

PRODUCT NAME TUBE SHEET

DRAWING NO.

. ASME SEC II PART "A"
SPECIFICATION . SA765 Gr II lOED 11ADD 8MB

DATE: 2014-07-09

Notes: ~.I Direction: L=I.ongitudinal Tr=Transverse T=Tangential R=Radial U=UW-13(Direction Parallel to the Axis of the Vessel) A=Axial
~.2 Heat Treatment: N=Normalized A~Annealed Q=Quenched T=Tempered S.T~SolutionTreated S.R~StressRelieved A_C~Air Cooled W.C=Water Cooled F.C~Furnace Cooled O.C~Oil Cooled F.A.C~

~.3 Surface Condition : A.F~As Forged R.M=Rough Machined F.M=Finish Machined ~.4 ... Tensile Test: Y,S=Yield Strength T.S=Tensile Strength E.L=Elongation R.A=Reduction OfArea G.L=Gauge Length

DOC ID NO.:C-906-01 REV.O DATE:2013.01.22

N/A

Remark

PT liE.3

Bend
Test

Radius
Angle

148
148
148
149

Hard­
ness

HV10

MTliE.3

Acceptable
(ASME SE709)
F.M

83.6
80.3
82.6
84.6

Ave.
20.0

:~~.~~:;::===

UT liE.3

Acceptable
(ASME SA388)
F.M

Impact Test
Temp. : -45'C

Notch: 2v

Mm.
30.01 - 16.0

72'°1/85.0186.0 80.0

7~·j~J;~!~!;f:~:6:'~~:6
''7:Q<~,;82.Q. 85.0

% I J

R.A

0.002
0.001

Diine.nsion & Visual
Acceptable' .-

¢Ustomer's Requirement.

1-~~~-~~~~-~~~T~~~-=-~~~r~~+~~'-*-~;~T~T~~~~~~~r-~1a~~KI~~&~W~Eg~&FI~~INmmlcr• HARDNESS : HV10 220 MAX
• NACE STD : NAcr MR0175 I ISO 15156 Part-3 (2009)

1-~-+~~+-;;;;;-+--=---I---=--+--=-=--+---=:"::"'--+:"""::':'::"':'-t-":"":::-+---+--""i--~t--~-t----t--4 '(l) : LAODLE ANALYSIS, (P) : PRODUCT ANALYSIS

e hereby certl!y that the matenal herem has been made by an-approved process afldTested-ffi-----­
accordance with the above specification and also with the re'buirement called for by the above order.
This Certificate is only available with in original. (~.e!-1i! iTA)

Surveyor IThis Certificates can be verified as an original in our homepage_WWW.TAEWOONG.COM (T: 051-329-5121)

Test Tensile Test *-,4
Requirements

I
D Size of TestArticles i

ITemp·1 Y.S I T.SI E.Lr Specimen
e
c D G.L I MPa I %t

Spec. I ~ mm mm ·c
Unit 1'"'\'4- .. 1_

12.5 50.0 I 250.01 485.01 22.0

CCK-4511951391-0100-K01-00001-073

83/309



I REAT TREATMENT CERTIFICATE

Report NO.
Date

HR201407-0424
June 30, 2014

Hardness Data

A.

( 895 ) . C

(7.0 )HRS

~.C

3I

( 630 ) • C

( 7.5 )HRS

2

~UIJG '&JReviewed by
lac rnirtnessed by

I1

Work No. 140407-16021-002

Customer ('r) ~9} 9}€-ii'-~

Description TUBE SHEET

Material SA765Gr2

Quantity 4 EA

Hardness -

Method of heat Normalizing & Temperingtreatment

Heat No. N11223

Order No. ('r) ~-"J

Item List

No. SiN SIZE Q'TY
1. 002 1,448.00 X 0.00 X 78.00 4EA

-BLANK-

QA DEP1. S. J. HWMK.
DATE '/\U\;-.-t:¥. . 20 \l

~~/
IIJ'REVIEWED
lJ WITNESSED
Dite I Signature:

~/A ,;t'1
G{~ani~rL.loYd /-

Industrial Servicea

C.H.~
Manager of Quality Assurance Dep't

DOC IE> NO.:IR-906-04 REV.O DATE: 2013.01.22

CCK-4511951391-0100-K01-00001-073
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4EA HR20140
HOLDING HOLDING THERMO- RECORD -0424

TEMP TIME COUPLE. SPEED

895°C I 7HRS I 6EA 125mm/HR

-0

@

CERTIFIED TRUE copy- -~~/r~lw
ermanlscher Lloydl r

Industrial SelVices

DATE
2014.6.28

Q'TV I REPORT NO.

MANAGERSUPERVISOR

ORDER NO. liTEM NO. I DWG NO.

CCK-4511951391-0100-K01-00001-073
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MANAGER .(~QATE
2014.6.30

RECORD
SPEED

25mm/HR6EA

THERMO­
COUPLE

SUPERVISOR

630°C I 7.5HRS

HOLDING I HOLDING
TEMP TIMEI

I

CCK-4511951391-0100-K01-00001-073
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[ASM~J

S.8.. pAJ-l<

: 20 110618-CN"003-'OQI

:2014-06-18

HYUnCRI
STEEL

lSe!U±; ~\;I ~~}J ~~i ~Ji1t!g:E 1460
1400 tibusanup..Ro, Soogak·EllP, Dat1g)II1-Si, Ct1ungrlMl, I(Oteli

~oo

CERTIFIE

\?:'!'i<IUni
2:x 100 3:xl.em
4 .x10,em 5: x l00,em

i ;

V So!
-AI

-
3 3

36 27 -;rr 377
36 2.7 ar 371

36 27 2r 37!

35 34 36 382

36 34 35 382
3,'; 34 36 382
35 34 35 382

35 34 35 382
32 35 35 379

32 35 36 379
32 35 36 379
it? 35 36 379
32 35 :36 379
it? ;~ 36 379
32 35 36 379

~~},-! tt!;<;;
Certificate No,,--------------
lll:~ 'ill xt
Date of IS$lIo

>_~, ,.;j~INU PKUI;E'ssWERtAI'pDEO,

Date I Signature:

~/Pl.A
Germanischer Lloyd

Industrial SeNiees

~ A~ .g. ~ Ai
MILL TEST CERTIFICATE

~PI!!l A1fR EJAf!?·1 ~l1l?-lE-,Fi'-Af~lll xl~~ ;PJOlI ?,J<.1Zt ~1& ~9.JI\j!lcL

'hE t-£P£8Y G'E'RT1F{ Tl-V\T THE Ml\1FRIAL 1'!Fitl'< f illS BEEN f..W:f.' A'\D1'E.sTED III Aro~'Rf:\I\N(:E \AI1'H THE RlXl\Jf18\1fNfS OF (i.,Cffi AND ~r:cA::;An:)N

PLATE Is FU[[Y KILLEOANOFiilnn:ii'lAINEI5i:HEEL, BASiCOXYGENP'ROCESS AND 'lAO)
WELDING SHALL NOT BE PH1FORMEO FOR THE ORDERED MATEliIAL•

• EN 10204.3-1 "iii iU~~,

N
o
1
f;

'Hi''tJ:Q. ; 0140600088
Order No,

~ \ij
:S!ab

:i1-'!.!jAf
;(~)qif§

CtJffimodily CUloltQffier ---J:1fi'frr/?;1
: EN 1002&-3 G:355NL ~~Af

:(~)fi~*
SpecHlcation Contractor

I I I I I
$i~~ft-

I '\'15 I~IX1!fJ\'JJ;I . O'ancd C(;n~p(',stoo{%~

klhW*I,? ";H'}\'J.~.

f)m~ QuDnIj(y ( Kq ) l-'llal No. AOOoL1No,

I~ G Sf M1 P S ex /Ij OJ Uo N No 11

'2
_.-

""3 --,j :3 :3 4 4 2 3 2 4 :3

3XJ ~ atX) x5OC:O 1 27,:'I3:l N11214 N11214 03 L 1,533 2115 1.261 166 35 '2 1 Hl 0 45 2) '2
:YDxro:D x5f£I) 1 ?J,:'I3:l N11214 N!121404 L 1.5..~ 266 1,261 166 3S ;} 1 I!l 0 <IS ro 2

3XJ ~ 2()')() ~ 500) 1 27,:'I3:l Nli214 N1121454 L l,ti33 285 1,261 166 3& 2 1 18 () 45 ro ;}

3XJ,M) x5f£I) 1 27,:'I3:l N11223 HIl22301 L 1,EIl1 2fP. l,30-j lea 35 :3 1 19 0 Z3 19 2

"m ~ ro:Dx5f£I) 1 27,3ro Ni12Z3 Mlm02 L l,ml 2fP. 1,;304 lea 35 3 1 19 0 23 19 2

m xamx5OC:O , 27,320 Nl1:?<"J Mlm03 L I ,WI ro2 1,30-1 lea 35 :3 1 19 0 23 19 2
.>:0 x,«'{Xl ~ sa,-1 , 21,3ro NllTc3 Nl1Z2351 I 1.EIl1 ;m 1,304 188 ~y.~ :3 1 19 0 23 1(,1 2
:m ~ ro:Dx SI'lXJ , ;[/,320 N112Z3 N112Z353 L 1,501 ;m 1/!().1 188 35 :3 1 19 f) 23 19 2

:YD x3XD x5f£I) 1 27,320 N11225 Nl1?2&02 L 1,003 2!J6 1,2ll8 187 :53 ~1 1 16 0 ::i) 18

3mx211)) ~ 5i':U1 1 27,&'0 Nl1225 Nil22504 L 1,11JJ 2!J6 l,2llS 187 33 ~} 1 Hl Q 30 18

:mx2.11:.0x5OC:O 1 27,320 N11225 N\122500 L 1,003 2!J6 1,2llS 181 35 3 I 16 () 20 18

200 x3XDx 5f£I) , 2/.3ro N11225 NiI22552 L 1,003 296 1,2$$ 187 3.3 3 1 16 0 30 18
3XJ ~ 3XDx 5f£I) I 27,W Nl1225 N1122553 L 1,00., 296 1,2llS 187 35 3 1 16 () 30 lB

3Xh. ro:D X5f£I) 1 Zl,3ro N11225 N1122554 L 1,003 296 1,2$$ 187 20 :~ 1 16 0 20 18

~Xh 3XD J<, 5f£I) 1 7.//l2O N11225 N1122555 L 1.50'3 200 1,2$$ 187 35 :3 1 16 0 3J 18

... &k> TM,001) ... 15 409,OCIJ{Kgl

••• (i/):.:le Tei£! ... 15 409,~ Cl1q,G~C+M:v'6+(JIf+ON15+(O+Mo+Vl!5

• Division - C:Check analysis, LLadle analYsis

1UFM:'YOj~ 10: Oiel Oi a;dfty~x;Tmn

;l"~-~ ijAt~'2ilAii:: ~E?(tP.'tff Aj( t1A1 ,~\21 t-4l%! 1~m)!il.\i! £1 ®S{8 Atie'fJLlI::L ~'Trlff: kj9.1 l.flifg \'!jqjXil?!l :il211!ZWiOllkl ~?J81 Si '" '?lElLjq,(http;/lsm,ilY.:"steel.c;)"m/CS!cm/IOgm,jsp)--l
.. ThiS Mill Test Certificate IS a copy that has been printed from original electronic document(with digital signing). ,

You are able to check <:In OrlQlnal electronH;:; document at hYlIndalsleel's customer port;'ll,( hUf):!sm,h)luMal--sleel.com!cs!cm/lown.)sp) I
_."'.·.... ·, ......,...~ ...._ ..~.>n".,~~ ~ ........" ..... _ ...,'.,.,.w ~_~<~,.... ~,..",... .. , ...... ~'.'if••""~_"~ ••,,., •.••_.~ ._,,__, .• ~.~~.,.,,"» ..~.~~,.·.-.--..~._M ........_. •.....,._....__._....._., .......",.,.__¥ ...__""'._~_""""_,_~•••• ~ ••• ~.,,_...__,."~,._~.~ "" ••, ...~_~ •••_ ..~_...J

-0»
~

CCK-4511951391-0100-K01-00001-073
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REPORT OF ULTRASONICEXAMI~
~~IU~~~A~~:i1k1 ASMEl··.... ~ ~ ~ N 2!! XI LI OJ EJ ~ Report No. !i!.:::ilA-l tJ:!.2.

KOREA TESTING ENGINEERING CO.• LTD. KTE-NS-TW-UT-140709-014

I('~ D ~N:¥~~21AI No~=fl ~~2~ 414-2 ~~~t!!"2g Page No. IlI10lXI tJ:!SI
D TEL: (051) 207-0715 FAX: (051) 207-0716 1 of 1

Owner / Customer("?fE"?/~"?x-l) Project Name./No.(~N2;l/tJ:!SI)

~ e!" 21- £H:?~~ ~OIM2=

Item Name./No.(Xil ~~/tJ:! SI) Part Name./No.(¥~~/tJ:!SI) / Dwg No.(~£l!tJ:!SI)

TUBE SHEET N/A

Traveller / PCD No.(.§C1I~2.I-) Procedure No.(Rev. No.) / Acceptance criteria (m2:!JI~)

N/A ASME SA388

Examination Time(i?3AfAIJI) Surface Condition D As Forging D As Casting D As Welded

• AFTER HT D BEFORE HT O±£l!~EII) • As Machined D As Ground D Etc

Material Type(XH~) Couplant(~~ OH @!)

SA765 Gr II • Oil DCMC D Glycerin D Water D Etc

Standard Block Type(~*) Reference Block Type(~*)

O±~ AI§E1) IIW (CHI:lI AI~E1) N/A

UT Equipment(~~JI)

Maker(Xil ±Af) 21§1 Model Serial No.(~ E1 tJ:! SI) Due Date of CalibrationCiil~~R~)

GE I/T USM GO 12105393 2015.01.02

Screen Height Linearity(<Q {:1 {g) Amplitude Control Linearity(8~{g)

within ± 5 % FSH within ± 10 % FSH

Probe(~~ Xf)

~ EH ::>f ~ "?IIf*- :3. JI aI EH 2{~ "? In *- :3. JI, .., =
Type Angle Frequency Size Type Angle Frequency Size

B2S-E o 0 2MHz 024 ,,"UIIG
..\.,~

by
1St: I1f

"iiAncm l:! Ln.......,.

Setting Sensitivity Methode(~~~~) DATE -nV\\/" ~. 20 H f~
Cable

RG174
Sensitivity Method

BACK REF' METHOD -~ ~1.J

(7i101~) W~ ±~~tg:j)

Standard Sensitivity
B1 : 80%

Scanning Sensitivity
Standard Sensitivity + 14 dB

(ff~~~) ("?Af~~)

Identification No. (EA) Accept Reject Interpretation Remarks
~ 21 tJ:! SI Q'TY (~2:!) (~~2:!) ~ A-l I:lI :::il=

140407-16021-002 4 V ACCEPT 1.448.00 x 0.00 x 78.00

- BLANK- /'
/

f'r RI=VIEWED
o WITNESSED

L 1,.--. • ~
Date!;'I~wr~

,/It!-2,) m.. I l~rmanl~er Lloyd-- Industrial ::>e~

EXAM AREA: ENTIRE VOLUME

Date of Examination (i?3 Af~ Xf)
~

~
2014.07.09

Examined by Level Level D "?~"?/:::il2!JOwner/Customer • ~1±Xf i?3Af Vendor InspeC or
'V -::>; Af Xf Bong Kyun , Jung E = II D Witnessed by • Reviewed by TW Q.A H . J . J~<=> <=> l=t --

Owner/Customer ("?fE~/:::il2!J ~~e!:) ,
Approved by
W~

Level Level D Witnessed by

E! gj i?3 Af X~ E = III D Reviewed by<=> l=t

KTE-'-UT-A (Rev.O) KTE Co.,Ltd. A4 (210 X 297mm)

CCK-4511951391-0100-K01-00001-073
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[PAGE] if{) I
REPORT OF MAGNETIC PARTICLE EXAMINATION

AJ~~~~ A~ ~ ~ M \ ASME'...... et ~ ~ N ~ XI LI 01 ~(i?) Report No. ~~kl '2:!.2-

Il ,. Korea Testing Engnieering Co.• Ltd. KTENS-TW-MT-140709-015
~N:¥~~21AI No~::r C!~2~ 414-2 ~~:2H!!- 28 Page No. 1lI10lXI '2:!2:
Tel: (051)207-5009 Fax : (051)207-0716 1 of 1

Owner / Customer(~§~/~~;t-n Hull No'/Project Name./No.(t!X~I'2:!2:/~N@l/~\~'2:!2:)

~ et£l- £l-e~~ (i?)0l.ki
=0 ""

Item Name./No.(Xil~@l/'2:!2:) Dwg No. (5:~ '2:! 2:) IJI'LSUIJG IWReYleWed by

TUBE SHEET N/A
ISC DWitnessed by

OA IlI:DT ~ I

Traveller / PCD No.(§ClI ~2.~) Procedure No. (~A~kl) DATE --1\}W-:~. 20
N/A ASME SE709

...'

~(j

Examination Time(~ A~ AI J I) Surface Condition D As Ground • As Machined h
AFTER HEAT TREATMENT (.H~~EH) D As Welded D As Forged

Method • Continuous(e'!~~) Magnetization • Yoke DCoi! D

Magnetizing Current • AC(lil~) Surface Temp.(g5:) 20 ·C

Yoke/Prod Spacing (=:}l!-) / Lifting Power (l!~ 5:l,Pound) Demagnetization(~AJ- ) Material/Thickness (XH@! / fFJJlI)

4 - 6 inch / 10 Ib (4.5Kg) DYes • No SA765 Gr II / See Remarks

MT Equipment Model(2~D Maker(IlI :EA~) Serial No.(~ E:! \:!:!2:) Due Date of Calibration(lil~~R'§!)

(AHEg-~~I::II) MP-A2 KYUNG DO MP-2582 2015.01.02

Lux Meter Model(2~D Maker(IlI:EN) Serial No.(~ E:! \:!:!2:) Due Date of Calibration(lil~~E:'§!)

(:E5: Jjl ) TES / 1330A TES 130310959 2014.12.16

Particle Type(AHf:~~) D Dry({:! 6J ) • Wet(g6J) D Fluorescent(gj~) • Non Fluorescent(l::Ilgj~)

Magnetic Particle Color(~~) Maker(IlI:EN) Model(2~) Particle Density mff':~5:)

m EE) BLACK NABAKEM SM-15 1.3 me/100me

Black Light D With(N§) Maker(IlI:EN) Serial No.(~ E:! \:!:!2:) Due Date of Calibration(lil~~R'§!)
f--

(X~21t!§) • Without(},f§fi!) N/A N/A N/A
ILLumination ( :E5: ) Black Light Intensity(X~21 t! § ~5:)

• Min. 1000 Lux D Max. Lux • NOT USE o Min.1 000 JiN/Cfff

Identification No. Q'TY Accept Reject Interpretation Remarks
~ ~ '2:! 2: (EA) (~2=! ) (~gJ-2=!) gj- ~ 1::11 ~

140407-16021-002 4 V ACCEPT 1,448.00 x 0.00 x 78.00

- BLANK- /
o REVIEWED
o WITNESSED

I
Da~/~lgnature:

-"J,,_
I~

~
l~rm8nI8?iferLloyd

* E' :AM AREA: FINAL MACHINED AREA "M II CHECKED

I)
-/.- J._ DATE (~N,§!X~) : 2014.07.09 ( JExamined by Level

::>-I N Xr B~~ K?un • Jung E =:l II • Xil:E:AJ ~N Vendor Inspector TWQ.A H . J .Ju 'fr-<=> 0 l=I - ~
• ~ £ Reviewed D gj £I witnessed

A~Kim
D Third Party Inspector ~~~NXr

Approved by Level
~gj ~NX~ a~ III-

KTE-MT-A (Rev.O) KTE Co.,Ltd. A4 (210 X 297mm)

CCK-4511951391-0100-K01-00001-073
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YOUR PARTNER FOR THE BEST QUALITY

\ ASME]

TEST REPORT
107, Jiwon-ro, Danwon-gu, Ansan-si, Gyeonggi-do, 425-836 Rep. of KOREA TEL 82-31-499-5390 FAX 82-31-499-6867

TEST ITEM UNIT SAMPLE RESULT : TEST METHOD

Report No : TAS-047040
Client: Gyeong-Seop, Sim

HANWHA CORPORATION HWASUN
#168-1, Saneum-gil ,Hancheon-myeon, Hwasun-gun, Jeollanam-do,
Korea.

Sample: Metal Specimen (SA240 S31803 PLATE, H/N : 43501)

TEST RESULTS

Receipt Date: Aug.11.2014
Test Completion Date: Aug. 4.2014

406 ASTM A370-14(*)

~~.~~C.l;~~~g~.~e ..i~~.~.~t............~~~ !. ~~~ ~.=~~.~.~~~~.1.~~*~ .

~~.L~~~I;~~sl[g~~~r..i=~~~t ~~.~................. :..... ~~~J~~.~~I ..~.~7~~.1.~~? .
Impact Test[CharfY impact i J/rnf!
'!9ILJ.~.J~.4~.:±:.1)..~9 .L. .
* Specimen Size(V-Notched) : 10 mm x 10 rnm x 55 mm
The Depth of I\lotch : 2 mm
Machine Capacity: 406.75 J

* USAGE: SUBMITIED PURPOSE FOR(ILSUI\IG Corporation)
NOTE: 1. The test results on this test report are only limited to the samples and sample names provided by the

customer and KTR does not guarantee the quality of all products of the customer, and you can confirm the
authenticity of the test report online (www.ktr.or.kr) or by using the QR code.
2. This test report shall not be used for public relation, advertisement, lawsuit and any other purposes outside
the scope of its defined usage.
3. Only original copy (including certified copy) of the test report is valid - electronic copy (hard and/or soft) is for
your reference only.

~(lOl/ (YrHIff-rd
Prepared by Ham Jong-oh
Tel: +82-32-570-9681
E-mail: hamjo@ktr.or.kr

Aug.14.2014

Reviewed by Kim Bok-ki
Technical Manager
E-mail: kbk@ktr.or.kr

£'/H'_L/hl P
~r1 [!j.

QR Code to verify genuineness

Korea Testing & Research Institute

President~'

1 of Total 1 Pagers)

•~ KOREA TESTING & ( )1\ II' RESEARCH INSTITUTE KTR-QP-T09-F01-02 02 A4(210 X 297)

CCK-4511951391-0100-K01-00001-073
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/~

INSPECTION CERTIFICATE

PROJECT NO. . - I $J
GNO . ASDRAWIN ..-

ASME SEC II PART "A"
SPECIFICATION : SA182 F51 lOED 11ADD

PAGE: 1 of 1

#67, Noksansandan 27-ro,

DATE: 2014-08-22

,
, TA=-wooNG
~-
~ Gangseo-Gu, Busan, Korea.

3.1 according to ISO 10474jEN 10204

* MPS NO.:SA182-F51-SG07-01 REV.2

: DE-13SG-007-09ORDER NO.140701-15006-005

fT-)'~Pa

FORGED STEEL

TW201408-0706

CUSTOMER

PRODUCT NAME

T.WWORKNO.

CERTIFICATE NO.

SHIPPER

Remark

PT lIC3

Bend
Test

Radius
Angle

25
18

~ ,.,c - <> '( -)o"Y'
Manager of Quality Assuf

.~ x·/~

MT*.3

HRC

Hard­
ness

89.6

Ave.
27.0

UTlIC3

===::;::=~====:===

J

Impact Test
Temp. : -45'C
Notch: 2V

Min.
45.01 20.0

75.31·,,88;0. 71.0 110.0

%

R.A

Test I Tensile TestRequirements *04
D Size of Testi
r Specimen ITemp·1 Y.S 1 T.S 1 E.L
e
c D G.L

Spec. I ~ 1 Mpa' I %
mm mm ·C

12.5 50.0 I 450.01 620.01 25.0

Customer's Requirement.
t---;::;--r---;:::;-;--,---~;-~--:::--,--;::;--,-~;;---.----:=-":""-----:c:-~i---=-~-,------::~~-~----,-~----'.-----,--~'---,----,----l'NACE STD : NACE MR0175/IS015156 Part-3

Ni Cr : ~~~E~L~E~X ~~~~~ DEGASSED & FINE GRA INED STEEL

4.50 21.00 : ~~R~ii~%CONTENT(35-65%) : ACT'L : 49.9%
6.50 23.00 • (Ll : LAODLE ANALYSIS, (P) : PRODUCT ANALYSIS

5.21 22.50

e hereby certl1y that the matenal herem has Been maCIe15y an approved prOcess-aria "teste-dlii-­
accordance with the above specification and also with the re~uirementcalled for by the above order.
This Certificate is only available with in original. (~~~ '1T'A)

Surveyor IThis Certificates can be verified as an original in our homepage_WWW.TAEWOONG.COM (T: 051-329-5121)

DOC ID NO.:C-906-01 REV.O DATE:2013.01.22

Notes: *.1 Direction: L=Longitudinai Tr=Transverse T=Tangential R=Radial U=UW-13(Direction Parallel to the Axis of the Vessel) A=Axia1
*.2 Heat Treatment: N=Normalized A~Annealed Q=Quenched T=Tempered S.T~SolutionTreated S.R~StressRelieved A.C~Air Cooled W.C=Water Cooled F.C=Furnace Cooled O.C=Oil Cooled F.A.C~rced air co4ed
*.3 Surface Condition: A.F=As Forged R.M=Rough Machined F.M=Finish Machined *.4 ... Tensile Test: Y.S=Yield Strength T.S=Tensile Strength E.L=Elongation R.A=Reduction Of Area G.L=Gauge Length D=Diameter

Unit

Articles

CCK-4511951391-0100-K01-00001-073
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Report NO.
Date

I HEAT TREATMENT CERTIFICATE
( ASME 1

HR201408-0706
August 09, 2014

Hardness Data

W.C

( 1060 ). C
(6.2 )HRS

~UIIG .1..L by
ISC DWitnessed by

3I2I~I

Work No. 140701-15006-005

Customer (~)~~

Description FORGED STEEL

Mater ial SA182F51

Quantity 8 EA -_.

Hardness -

Method of heat Solution Treatedtreatment

Heat No. E100287

Order No. DE-13SG-007-09

Item List

No. SiN SIZE Q'TY
1. 005 1,358.00 X 1,150.00 X 143.00 8 EA

- BLAN K-

QA 1)8)J. I I~' ~J'vHWANG
DATE ~11\. J!-? 20 \4

\ 3t'5 w
/ -

l!fREVIEWED 1
o WITNESSED

I Signature:
Da~ ~. ;z~ ./1, .A III

I -;-1. .~ [I d r
G"'l"manls~er ,,"1~YiS

Industrialserv~-

Manager of Qual ity Assurance Dep't

DOC 10 NO.:IR-906-04 REV.O DATE: 2013.01.22

CCK-4511951391-0100-K01-00001-073
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nULDING
TEMP

HOLDING
. TIME

v
Ie. 11. IdH*

SUPERVISOR [S~jIFIED TRUE~O[]DATE
2014.8.9

25mm/HR6EA

MANAGER.
6.2HRS, 1060°C

CCK-4511951391-0100-K01-00001-073
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Test Certificatel AS M E

Cert Date: 12 March 2010'

Melt Date: 16 February 2010

Ordered Supply Condition
FULLY BLACK

201000189

2 of 2

Ref:

Page

E100287

ode 658003

ampaign 15083
Specification
aewoong F51 - Chemical Analysis Only

Telephone
+44 (114) 2616000

Out~kumpuStainless Ltd

1462-1, SONGJEONG-DONG

ANGSEO-GU

USAN

OREA

CONTINUOUSLY CAST STAINLESS SLABS

~nalysis

W Iv
!

C Si Mn P S Cr Mo Ni AI Cu Sn Nb Co Ti As B N Pb Ca ITa 0

0.020 0.473 1.45 0.023 0.001 22.50 2.82 5.21 0.018 0.196 0.014 0.021 0.03 0.07 0.258 0.004 0.008 0.0020 0.192 0.0004 0.0031 0.001 0.0051

~dditional Comments:
Test certificate '

ertification Text:
Test certificate according to EN10204:20043.1

All test certificates issued by Outokumpu Stainless Ltd will contain
either an embossed seal or be impregnated with an Outokumpu logo,
or a combination of both. Any recipient of a copy of an Outokumpu
Stainless Ltd Test Certificate without either the seal or watermarking
should ensure from the supplier that it is a true reproduction of the
original.

We certify that the above material has been tested in accordance with the order
specification and that the results comply with the order and specification (note
that where more than one specification is involved, only the mechanical
properties and cast chemical composition are certified to the requirements of
each individual specification).

OUTOKUMPU STAINLESS
LRQA APPROVAL NUMBER

0880772

Witnessed Inspection Authority Signed for Outokumpu Stainless Ltd

D. Brooks. Technical Manager SMACC.

_-----.--m--~.

CERTIFIED TRUE COpy

CCK-4511951391-0100-K01-00001-073
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( ASME 1

INSPECTION CERTIFICATE

[PAGE l/65J

CUSTOMER: (~)~~ NO. 2014-14622

DATE

309, Chungnyeol-ro, Yangsan-si,
Gyeongsangnam-do

: 2014.09.18

JElL E & S CO., LTO.
NAME OF PRODUCTS: JIC 3850-SE-304(SF)

[ METALLIC GASKET ] SIZE : 1220*1252*5.0T

LOT NO

DATE OF TEST

: 201409030023015

: 2014.09.17

COMPLIES WITH: -

QUANTITY 8 EA

TEST ITEMS

APPEARANCE

RAW MATERIAL

DIMENSION

~~~1

f- -it ~10 / I f_r-ffo

&,;M~~-t 0--t'02-~, -r. -16, -(1)

MATERIAL SPEC RESULT

ACCORDING TO TECHNICAL Accept
STANDARD TS-AI01(REV.5)

STS304 STS304

ACCORDING TO TECHNICAL Accept
STANDARD TS-AI01(REV.5)

TEST CERTIFICATE IS ISSUED ACCORDING TO ENI0204 3.1

REMARKS

SURVEYOR

PO NO : P-13SG-007

l r-{~'/lcWED

::J WI7N:::SSED
Date I Signature:

~~..J6.) .
~rm~r~r L~ }O

Ind'Js:,ial Setvic 3

I

Ul .~. -.:.-:.~ 1 JLj

2014. 09. 18
INSPECTOR

FORM,NO:FP1001030 REV.O
JElL E & S CO.,LTD

A4(297x210)

CCK-4511951391-0100-K01-00001-073

95/309



...---- \ A_s_M_E_l_~

SAM SUNG METAL CO.,LrD.FP-41 0-01-07(Rev.2)

!\~ • SamSung
IirtSPECJlON f)BRJJlPr~l7fE

{) (} Metal Co., Lid
8, 0r01~ l-GI,~, L!iu-GlJ1l, UIsan, Ka'ea 1B. : 1QfQ-275-07:£
http://www.metalsamsung.com FAX : IQfQ-27FIOi'9

DESCRIPTION STun BOLT I 2 HEAVY HEX NUT I 2 WASHER SA320-L7M I SA194-7M I F436

P/O NO. DE-13SG-007-31 CERTIFICATE NO. SMIS14-0077

REPORT TO ILSUNG DATE ISSUED 2014. 09. 30.

DESCRIPTION HEAT TREATMENT ('C)

STAMP NO. NOUN DIMENSION QUANTITY MATERIAL HEAT NO. ANNEAL QUENCH TEMPER

01 BOLT 1.1I8"xL-8UN SA320-L7M C07469 860 720

02 NUT 1.1/8"-8UN SEE REMARKS!> SA194-7M 655465 860 650

03 WASHER 1.1/8" F436 SR91606 880 420

STAMP DESCRIPTION
CHEMICAL COMPOSITION (%)

NO. C Si Mn P S Ni Cr Mo

SA320-L7M 0.38-0.48 0.15-0.35 0.75-1.00 maxO.035 maxO.040 0.80-1.10 0.15-0.25
STANDARD

SA194-7M 0.37-0.49 0.15-0.35 0.65-1.10 maxO.035 maxO.04 0.75-1.20 0.15-0.25

F436 maxO.040 maxO.050
DECISION

01 BOLT 0.42 0.22 0.85 0.019 0.011 0.86 0.16

02 NUT 0.40 0.23 0.81 0.015 0.01 1.04 0.16

03 WASHER 0.007 0.001

STAMP
MECHANICAL PROPERTIES

NO. DESCRIPTION YIELD TENSJLE ELONGATION REDUCTION HARDNESS PROOF LOAD IMPACT TEST Sam~e Nut Hardness
STRENGTH STRENGTH OF AREA TEST TEST at -73'C after soot x24h

SA320-L7M ksi ksi % % HRB min ave27]min80 min100 min18 min50 max99
STANDARD

HRB HRBSA194-7M 84-99 118500 lbf min ave27] min84

F436 HRC

DECISION
38-45

01 BOLT 96 128 22 60 97 80,79,79

02 NUT 97 GOOD 81,81,82 98

03 WASHER 39

We hereby certify that the material described here in has been satisfactorily tested in accordance with the above specilication and the requirements called for by the above order. Conform EN 10204 3.1 / ISO 104743.1

REMARKS § App. Code : ASME Section IT Part A 2010 Edition
§ App. Code : ASTM Section I Vol 01.08 2013 Edition ~1SUIJGI~viewe by

Macroetch Test: GOOD 18C 0 ..·· by

~1.1/8"x300L=480SET , 1.1/8"x320L=880SET , 1.1/8"x370L=864SET , 1.1/8"x420L~68SET QA DEPT. S. J. HWANG
® (b> @ @ rg'" RE'IIEWED ~TE ~C'6 ZOl"fc

0t;4-~q,. r;.~l{S~OIl/~:~ruO rV'2i(.tJ (-o02-IOII'L;l.;Y.:u?) :J WiT!\:~8SED :?~.~
~ $'~-c~. (;-IO/2DN4t?124- ~ S7UD e/2fl.N r-"I>;..;q) _~/_Signature: , D 't'.,.?{,~Z

G)1b<t\-f-'Dt"".40I4'i'S-WP 6"-~.(_·1') G ~'f~~ermanlfC er ,.

(4) (6--cn- (-[DI8C""4D2Io: ~tu[l p,/2I..j.t'f-tlb2.-i?) Ind'Jstrial Seri . /' '
MANAGER OF QUALITY CONTROL: PAIl\.. 11. 11 ../

-

CCK-4511951391-0100-K01-00001-073
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EN 10204 TYPE 3.1

CERTIFICATE OF MATERIAL TEST REPORT

CERT. No. TT2453

Our quality system is

certified in accordance

with ISO 9001 : 2008

"CC", ".,. ..~.
~~ !~\Ir- '.

U~SlS \ ~J
n,A&OI6 '-..::.........

({t~"!Y!9'
fASNIEI

ADDRESS

DATE

#392, Namyang-dong,
Jinhae-gu, Chanwon-si,

Gyeongsangnam-do, Korea

May 19, 2014

CUSTOMER -
PO NO­
PROJECT NAME ­
COMMODITY ­
SPECIFICATION ­
GRADE -

UNSTEEL CO., LTD
P-13SG-007
SHELL CANADA ENERGY / Carmon Creek-Phase1&2
COLD FINISHED SEAMLESS STAINLESS STEEL TUBE
ASME SA789 2010 ED. + 2011 ADD.
S31803

I, SIZE; ',';'C(';3F=/I".~..<H~T·TR~TMENT"""· '.~.
"(YD.I wr "1' "':I·!L::ENGTtRinm)'f""" 'TEMPERi\T9RE.'; . HOLDINGJIME

19.05 I 1.65 I MIN I 6,706 I 1100°C 17 Min
TOTALiQ.UANTITY'i(RCS) 496 * SOLUTION TREATMENT &

TOTAI>WEIGHT'(Kg»':"'" 2633 RAPID COOL

wl

We hereby certify that the material described herein have been manufactured, inspected

and tested in accordance with the customer's specification and order.

CD E-IIS'lO(-604-/) ' 7l1BG LLlClt pes.:>

~e ci:fr',\0'
~~ ..L.~

.r /--- -,T -7 -,

QA DEPT. G. T. PYoe::I
DATE :fIAt. If. 20t¥

-D.«.sunG1laReViewed by
lac 1OWrtnesse-d by A.

2.50 0.08
-- -

.1IU 3.50 0.20

;85 I 3.124 0.188

3.124 0.188

3.124 0.188

3.124 0.188

22.685

22.685

22.68S4.872

4,872

4.872

0,005

0,005

0,005

•..~
~

. .:.• •,

f:jeatNo. 'LotNo.,,1
Sp

Min

Max

I A4027A1
*H

TB9492
*p

l-

I A40nA2 I ::TB9492

*H
TB9492 A4027A3 ~

*H
TB9492 A4027A4 ~

CCK-4511951391-0100-K01-00001-073
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EN 10204 TYPE 3.1

CERTIFICATE OF MATERIAL TEST REPORT

CERT. No. TT2454

Our quality system is
certified in accordance
with ISO 9001 : 2008

.,.',. ."...-..."
~~ !~\~'.

MGlifsys \ ~ I
RvA[OIO .......;:.../.

<t~~!~
;-j\_5 NI E )

ADDRESS

DATE

#392, Namyang-dong,
Jinhae-gu, Chanwon-si,

Gyeongsangnam-do, Korea

May 19, 2014

CUSTOMER -
PO NO­
PROJECT NAME ­
COMMODITY ­
SPECIFICATION ­
GRADE -

UNSTEEL CO., LTD
P-13SG-007
SHELL CANADA ENERGY / Carmon Creek-Phase1&2
COLD FINISHED SEAMLESS STAINLESS STEEL TUBE

ASME SA789 2010 ED. + 2011 ADD.
S31803

SIZE0.'Yil .HEAT TREATMENT
oI~>lw.r 1<1 .L:EN4I:8ClI)rny7,>TEMPERATUREI··HOLDINGTIME·

19.05 , 1.65 I MIN I 6,706 1100°C I 17 Min
TOTAL'QUANTITY::(pCsr.1 496 'SOLUTION TREATMENT &

TOTALWEIGHT(l<:g)r' 2633 RAPID COOL

'i5g:;

~Co~

(*~*\

Manager, Quality Assurance Section

",----,tT -;, ~7

2.50 0.08 I [> PREN : Cr + 3.3(Mo+0.5W)+16N

3.124 I 0.188

3.124 0.188

3.124 I 0.188

f>t:~)CLf1b

cl SiJ·.MrJl P< '.1 .~hemir,\lc:~posiii~rJ;9t;: •.+.MO;h <IN'1 Nbl:·.TiC·;;,I·':·;;;E~.I[REMARK]
4.50 21.00

0.030 1.00 2.00 0.030 0.020 6.50 23.00

0.020 0.439 1.378 0.019 0.005 4.872 22.685

0.020 0.439 1.378 0.019 0.005 4.872 22.685

0.020 0.439 1.378 0.019 0.005 4.872 22.685

0.020 I 0.439 I 1.378 0.019 0.005 4.872 22.685

'I

*1

I.

a"-[!] We hereby certify that the material described herein have been manufactured, inspected

and tested in accordance with the customer's specification and order.
EVIEWED

I!J . WITNESSED

ate / Signature: ~ 61 {;- It 5-/7 0 (004 -I); 1''4BCi

Z~ fG anlscher Joy ~ f
Industrial Services

'" Mechanical property ....' >:Eddy' ...., '. <".;'..'" ·.HNotesl

I ~
.... '. ...r----:- . .•.. .;".: ....• ··· •. ·..·..H~idness·d("itlt W~r9stat'~su~~~~8t •.. JI~~ln~;~. JI~tt~JllJl~ C9r~oslonpMI

I
. ..• . Spec' Y.S(MPa) I T.S;(Mpa) .E.L (%).... . '. '...' ... ',,' .. test Uiinimsion;. ····tE1st. ; >: ,'!esL.·; ·.test ,.'.fust I

H~atNo. LotNo. Pcs .. . " '." '(HRc),:Iest ,', ':';';",;;>"';). ;,/oI*1:GaugelengthSOmm
Min 450 620 25·A~C.)o: i'.ACCTo: ACCTO,,;.,:;ACC'J"";:'! ~ACpo ACCTO./;.", 0.2% offset
Max 30 ··~~=26;·-: ~:,>~~~~:: ::: f~l()ii:o\il:':'i ~{~~~~:.f:> :~~~9.~;, \A262~t;ttiCeE I'V;::::·\~':':'-'::':"\:":I

.. __ " ,_ 613.33/642.58 814.40/856.71 38.87/39.82 20.0 21.0 G G G G I*H: Heat analysis
I I .. --_. - I - _. I *1 628.79/632.24 855.26/836.98 41.58/40.85 19.0 19.5 G G G G I*P: Product analysis

I--- '1 I 633.72/649.37 825.97/843.56 38.13/39.44 19.0 20.0 G G G G *G : Good

634.03/658.62 890.29/889.14 38.08/38.53 21.0 21.5 G G G G

I I A40?7A r; 112:4 ITB9492

ai l TB9492 I A41J/ fAh I 1/4

TB9492 MOL/A/ 124

TB9492 M027A8 124

I
Heat No;

I M027A5
'H

TB9492
'P
*H

T89492 I M027A6 ~p

*H
TB9492 M027A78

f--
'H

TB9492 A4027A8 'P

CCK-4511951391-0100-K01-00001-073
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·~,

EN 10204 TYPE 3.1

t~A s rJI E]
ADDRESS

Our quality system ;s

certified in accordance
with ISO 9001 : 2008

~~ !~\;;:\
YG\lJSYS \ ~.?; J
RvA [010 ,::::-..,...,

((t~1Y!9

CERTIFICATE OF MATERIAL TEST REPORT

CERT. No. TT2455 DATE

#392, Namyang-dong,
Jinhae-gu, Chanwon-si,

Gyeongsangnam-do, Korea

May 19, 2014

CUSTOMER -
PO NO­
PROJECT NAME ­
COMMODITY ­
SPECIFICATION ­
GRADE -

UNSTEEL CO., LTD
P-13SG-007
SHELL CANADA ENERGY / Carmon Creek-Phasel&2
COLD FINISHED SEAMLESS STAINLESS STEEL TUBE

ASME SA789 2010 ED. + 2011 ADD.
S31803

"."':':";.,);,,,' ;; .', "'·HI:A]:'·TR,~TME~T;.,;'
'm~l~liR@r;nr; " TEN1PE~TQRE'r;r'H6LDING'TIME

6,706 1l00oe 17 Min
TOTAL'QUANTlTYi(PCS)" 496 * SOLUTION TREATMENT &

TOTAt WEIGHT (Kg)' .',' 2633 RAPID COOL

-

-

855.38/847.54 39.27/39.86 G

,8.50 882.45/885.06 39.32/39,67 20.0 21.0 G

882.94/866.92 40.46/39.~

832.65/845.03 I 34.57/36.92 I 20.0 I 20.0 I G -

.ChemlcaI.Cornpqsiti9n'% .. '.

0.08

0.20

3.124 0.188

3,124 0.188

3.124 0.188

3.124 0.188

I 4.50 21.00

0.030 0.020 6.50 23.00

0.019 0.005 4.872 22.685

, , ,
0,020 0.439 1.378 0.019 0.005 4.872 22.685

0.020 0.439 1.378 0.019 0.005 4.872 22.685

0.020 0.439 1.378 0.019 0.005 4.872 77 ~R~

*P

*H

'P

'H

,•HeatNo.1 ··[otNo.

-
TB9492 A4027A9

TB9492 A4027A10

TB9492 A4027A11

TB9492 A4027A12

, '. . . ."". ··.··I[Notes]

IH"njne:ss'/1 fUrrerlL II;IYclro~tatjcsUrfac~8t .
. .testDimensioil':

·'IL'D;"",.'·L,"..".,\··,I·' *1 : Gauge length SOmm

·,:·•••~CCT•.• ;· 0.2% offset
j";:.isrM"

30 '-''l01626.•

602.16/634.31 *u . u __+ _~_1.,,;_

CD 11------:==:-:-::c:-+-::-:-::-==-:-:-c:+-=-=--:-+-~*1--+--6-7-7.9-6-/6-

*1 688.65/665.L~

*1 605.30/636.77

We hereby certify that the material described herein have been manufactured, inspected

and tested in accordance with the customer's specification and order.
'''6"
~

~I~
~L'

Manager, Quality Assurance Section

, -- IT -;;, -~

QA DEPT. G. T. PYe'~
DATE P{ '1£. 20 t.!f

I

lJ)uunG1.aReVieWed by "
usc-lowlb1essed by ~

CD {;- 11!;;!7DtOO'-/--/) : {lAB£- t.41f:, (>[5)

CCK-4511951391-0100-K01-00001-073
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~~,

EN 10204 TYPE 3.1

CERTIFICATE OF MATERIAL TEST REPORT

CERT. No. TT2456

Our quality system is
certified in accordance

with 150 9001 : 2008

,/,." .,...-'""",
\ t~\Il:· ..

SIS \~J
Uli '..:../

~~!Y!9 [AsfvIEl
ADDRESS

DATE

#392, Namyang-dong,
Jinhae-gu, Chanwon-si,

Gyeongsangnam-do, Korea

May 19, 2014

CUSTOMER -
PO NO­
PROJECT NAME ­
COMMODITY ­
SPECIFICAnON ­
GRADE-

UNSTEEL CO., LTD
P-13SG-007
SHELL CANADA ENERGY / Carmon Creek-Phasel&2
COLD FINISHED SEAMLESS STAINLESS STEEL TUBE
ASME SA789 2010 ED. + 2011 ADD.
S31803

I'HEAT;T:REA:rIVlE~T .', .
O.DI--Wirl-S11~NpJH(i'j1rli):DirEMP~RATlJRE.,T'HPtPINGnME

19.05 I 1.65 [MIN I 6,706 I 1100·C [ 17 Min
T01AL:QUANTITY"{PCS)' '496 * SOLUnON TREATMENT &

TOTAI:'WEIGHT(Kg} '.', 2633 RAPID COOL

.~

t r()G[;-- IfS/)IJ (ooq-I)

.... / • Mechanical'propE:!rty ',".. :( ...... I;:..•""" .'.... : .. ...., .:.: g:: I". :,,' ......
1::PMIi·

[Notes]
'., ....•..:..... :...........I· . "',' 'te~t

.'

I'l.,,,~t..ln:'· . .... :'.:.: I:· spec E.L(%) ."'.(~~q>;', i·: :test·;.~.·,[pr·No: I
..... :. ··.·c. . ... ; .' .',. ;te~t'...•.· {"'.""" . ,,', .•. :-:;.; *1 : Gauge length SOmm

'. ' .. : Min 450 620 25 :.J' \~C.T": . ACCTo.. 'ACey.:; .[?,' ·.T 0.2% offset
I. .<

'-".'; ,.' ". .,.•..
';;;'~;; :.....

'.' '.,.' , Max 30 '11 "

< TB8825 A4027A13 124 *1 679.98/657.23 875.93/869.33 41.73/40.88 19.0 20.0 G G G G , - *H : Heat analysis

t TB8825 A4027A14 124 *1 674.41/678.92 887.45/896.48 38.39/39.63 20.0 21.0 G - G G G - *P : Product analysis

TB8825 A4027A15 124 *1 667.57/649.85 872.38/876.54 39.67/40.03 20.0 20.0 G G G G
*G: Good

TB8825 A4027A16 124 *1 598.78/612.36 888.89/871.30 39.64/38.78 21.0 21.0 G G G G - -. .' . .,y" .' . . /. ....,.: .' •..... ·'Chemical.Col)1positiol1'%,'.: .;C:":'" ...... .......... "f!· [REMARK]
.'... : .....•.. ·i.. .Spec. C ·'Si: !"h···· 'J~.:., ·.·.·,S .,. '-'" .......,r·:--' k" ·Mo:.··:I,"N··· I· Nb: .

./
Hear No, , :Lot!'Jo... ; I Min

J> PREN : Cr + 3.3(Mo+0.5W)+16N i~REVIEV EO
4.50 21.00 2.50 0.08 o WITNE SeD

., ..'.' I Max 0.030 1.00 2.00 0.030 0.020 6.50 23.00 3.50 0.20
J> Nace MR0175 / NACE MR0103 Date I~igna ure.:..,

*H

I~
T88825 A4027A13

a:'''L~d*P 0.021 0.513 1.436 0.Q18 0.003 4.630 22.512 3.076 0.175 J> No repair welding free from mercury conta
*H Indus rial Serv!c!!~

T88825 A4027A14
*P 0.021 0.513 1.436 0.Q18 0.003 4.630 22.512 3.076 0.175
*H

T88825 A4027A15 CZreco..~*p 0.021 0.513 1.436 0.018 0.003 4.630 22.512 3.076 0.175

*H :r;;;;;:ITV IIN'"~'"T88825 A4027A16 *p 0.021 0.513 1.436 0.018 0.003 4.630 22.512 3.076 0.175

~be ;#I!I~~I!I Ictured, inspected CO. I

liI·~
d order. _L_ -~ -,

6' -;, , ~J)LsUnGIg;:ewed by Manager, Quality Assurance Section
ISC itnessed by ~ ~ 182

QA DEPT. G. T. py~ ~
DATE "'7W1 .Iii. 20( --

~

rS)
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Test Report
~

~/6

Report No. : SGS·M14·04272

: DUPLEX SEAMLESS TUBE (PO No.P-13SG-001)

: Heat No.:TB9492

Sample Name

Sample Number

Material &Specification

Use of Test Report

Date of Test

Test Method Used

Testing Environment

Client Name

Client Address

: SA789 S31803

: For submission

: 2014.05.27

: Refer to test results

: Temperature (20 ± 1 ) °C

: UN Steel

Humidity ( 46 ± 3 ) % R.H.

Test Results

1. Ferrite Content

[ Test method

ASTM E562-11

Test Item Unit Result

Ferrite Content % 50.9
I

·30 fields and 25 pOInts per field ·95 % CI: 5.12, %R.A: 10.05

( 2. Microstructure (Test method: ASTM E407-07e1, NaOH etched)

.
if'

Metallograph at 500x magnification
- End-

~
Tested by I Sanghoon Lee

-:if;
Approved by Technical Manager I Changsu Jeong

May 27,2014

SGS Korea Co., Ltd. Material Laboratory
Tel. (051) 630-7080 Fax. (051) 630-7096

This document is issued by the Company under lis General Conditions of service accessible al http://www.agscoro/enlTenns-and·Conditions.8Spx. Attention Is drawn to the limitation of liability, indemnmcation and jurisdiction issues defined therein. Any holder of
this document is advised that information contained hereon reflects the Company's findings at the time of its Intervention only and within the limits of Client's Instructions, if any. The Company's sole responslbility is to Its Client and this document does not
exonerate partlas to a transaction from exercising all their righle and obligations under the transaction documents. Any unauthorized alteration, forget)' or falsification of the content or appearance of this document Is unla'oYful and offenders may be prosecuted to
the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample{s) tested and such sampl&(s) are retained for 90 days only.

MQP-2510-001-F04 (00)
SGS Korea Co.,Ltd. 50, Sinsan-ro 29 bean-gil, Saha-gu, Susan, 604-838 Republic of Korea www.sgsgroup.kr

page 1/1
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Test Report Report No. : SGS·M14·04273

: DUPLEX SEAMLESS TUBE (PO No.P-13SG-001)

: Heat No.:TB8825

Sample Name

Sample Number

Material & Specification

Use of Test Report

Date of Test

Test Method Used

Testing Environment

Client Name

Client Address

1. Ferrite Content

: SA789 S31803

: For submission

: 2014.05.27

: Refer to test results

: Temperature (20 ± 1 ) ·C

: UN Steel

Test Results

Humidity ( 46 ± 3 ) % R.H.

Test Item Unit Result Test method

Ferrite Content % 49.5 ASTM E562-11

* 30 fields and 25 pOints per field * 95 % CI : 4.81, %R.A : 9.73

( 2. Microstructure (Test method: ASTM E407-07e1, NaOH etched)
REVIEWED

o WITNESSED
Date I Signature:

Gt:a~oy
Industrial Services

Metallograph at 500x magnification
- End-

~
Tested by / Sanghoon Lee

#,
Approved by Technical Manager / Changsu Jeong

May 27,2014

SGS Korea Co., Ltd. Material Laboratory
Tel. (051) 630-7080 Fax. (051) 630-7096

This document is issued by the Company under ita General Conditions of Service accessible at htlD:llw...-w.sgs.com/enITerTTlfJ-and.Conditions aapx. Attention 15 drawn to the limilation of liability, indemnification end jurisdiction issues defined therein. Any holder of
this document is advised that information contained hereon reflects the Company's findings at the time of its Intervention only and within the limits of Clienfs Instructions, If any. The Company's sale responsibility is to its Client and this document does not
exonerate parties to a transaction from exercising all their rights and obligations under the transacllon documents. Any unauthorized alteration, forg&ry Of falsification of the content or appearance of this document is unlawful and offendefs may be prosecuted to
the fullest extent of the lew. Unless otherwise stated the results shown In this lest report refer only to the sample{s) tested and such sample{s) are relained for 90 days only.

MQP-2510-001-F04 (00)
SGS Korea Ca.,Ltd. 50, Sinsan-ro 29 bean-gil, Saha-gu, Susan, 604-838 Republic of Korea www.sgsgroup.kr

page 1/1
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INSPECTION CERTIFICATE

Certificate No. M201404858 Work No. A201404852

(As per EN 10204 Type3.11

Product Name FORGED STEEL Project No. N/A

PAGE: 10f 1

tlfYUNDAI FORGING Co., lTI1.
146-1, Hyeonpo-ro. Gunbuk-myu", Haman-gun
Gyeongnam-do. Kore•. TEl:055)580-6500. FA)(:055)580·6520

Customer
DONGBU
ENTERPRISE CO.LTD Material Spec

ASME SE(II PART °A"

SA182FS1-10ED+llADD
Drawing No. NIA P.ONo. Y201404·608

Dale: Apr. 21. 2014

Remarks

*NACE ~m-OI75/ISO 15156 Part2(2009).was applied
"N:-:; min 0.15% (Act. 0.188%), Ferrite contents: 58.7% (Certificate No.: 141782-G03526)
*Fully killed, vacuum degassed, fiue grain practice
* Hardness :-:; max 25HRC (254HB)

~
;l>.
C'tr)

~j

W.C

As

0.013

GOOD

Dimensional

Inspection

Bend Test
Radius

v

0.08

4.3Hrs

208, 205

HB

ness

N/A

M.T/P.T

Inspection

Hard-

Ti

0.003

1050°C

n~r~:Jf~~
Industrial Services

..>'-,.-,._.~

;:;/'~V4'==sr
"QNDepartIT,lent/ylanager

",... ':":. -:.' ,-'

218.6

Nb

0.007

U.T.

N/A

Inspection

Solution

Sn

0.012

20.0 IAvg. 27.0

Char
Test Temp : -45°C

T.P Notch 2mmV

%

Red. Of

Area

w. h".by ",my .bot ,he ~.,,;.I h,,,;. h.. b".~ ;;:J'A
made and tested iti accordance with the above c;j~ ,.
specification and also'with the requirement called for ~~ _

by the above order. , Witnessed By

12.5

Tension Test
Size of Test

Yield " TensileSpecimen '2
STR : STR

Elongation

D G.L

mm mm Mpa Mpa %

12.5 50.0 450.0

Annealing

Normalizing

H

Spec.

Min. 1'3

Max.

Test Item-l'l
TIP No

Q'ty I Min.
(EA) Max

41 E131033 IT
4

2

2

E131033

Description

or

Dimension

Charge No

Heat Treatment '4

'1(Location) L=Longitudinal, T=Tangential, Tr=Transverse.
R=Radial. U=UW·13(Direction Parallel to the Axis of the Vessel)

'2 D= Diameter, G.L=Gauge Length

'3 H=Heat analysis, P=Product analysis

'4 AC=Air Cooled, W.C=Water Cooled, O.C=Oil Cooied.
F,C=Furnace Cooled, FAC=Forced Air Cooled

001 A5ME 15011 BLRF 2"

002 ASME 150# LWNRF 2" 300L

003 ASME 15011 WNRF 20"(S/IOn

004 ASME 150# WNRF 24"(5/101)

CCK-4511951391-0100-K01-00001-073
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INSPECTION GERTIFICATE
( EN 10204 - 3. 1 )

Cert i f icate No.: IC201407-{)5O-D05 Mat' I Si'Bci f icat ion
Date : 2014/07/01 Customer
P.O No. : FG-20140416-{)40 ( 2014-{)4-16) Project Name

ASME SA182F51 2010ED.2011ADD.
ILSUNG Corporation
P-13SG-{)07(Carmon Creek - Phase 1 & 2)

Page 1 of

s rJIE
MYSCO CO., LTD
49, Bonsan-ro 193beon-gil, Jinyeong-eup
Gimhae-si, Gyeongsangnam-do, KOREA

I)

~)

MFG Tensile Test * 1 Impact Test

Heat Specimen Y.S T.S E.L R.A Hardness Temp. I Notch Unit Bend

Description (HB) -45'C I 2V J Test
Order Entry No1.0 (MPa) % Size: 10x10x55(mm)

No. Spec *2

Max 0 G.L - - - - 253 Min. 20 Avg. 27
Q'ly (EA) Min 450 620 25 45 - 1 2 3 Avg.

6400 *589.60 *320T 2 BAGGS T 12.5 50 597.6 724.6 32.8 68.6 229/229 55.6 50.4 37.6 47.9 A201404-086-015

5400 *4880 *300T 2 A201404-086-016

1** ****** ****** ****** ************ BLANK '!c********** ****** ****** *****' ******

,) r;-Jlfl}o~JI#O(DOlrJ-);."

.)) E~JfJ-no, fl!A-tJ (D06-4);-r~
luunGl~

evlewecj by
lac Yltnesse by

QA DEPV . ;;)~O~
DATE~I .I 20 I,

I

'I'i

Spec
Chemical Cqmposition(%) * 3 (r- Customer's Requirement

C Si Mn P S ..... Ni Cr Mo cu Nb V N Al
- pos NO : SA182-F51-SG07-01 REV.2
- NACE MR-0175/IS015156 PART3(2009)

Hea t No Min - - - - - 4.5 21.0 2.5 0.15 .' i
- HARDNESS : MAX. 25HRC( =253HB)
- FERRITE CONTENT OF BETWEEN 35% AND 65% (ACT'L : 47%)

Max 0.030 1. 00 2.00 0.030 0.020 6.5 23.0 3.5 •• . 0.20 - VACUUM DEGASSED - FULLY KILLED

H 0.017 0.41 1.11 0.026 0.0003 5.54 22.54 3.08 0.1888
4E840

P 0.019 0.407 1.114 0.026 0.001 5.544 22.536 3.083 0.191
'lB"REVIEWED

Heat Treatment *4 Dimension NDE * 5 o WITNESSED
S : 1050'C X 7Hrs W.c & Visual UT MT PT Date / Signature:

R.M

ZS7L~ --(ACCEPT) (N/A) (N/A) 7 r¢.
Job No : HT201405-231 ACCEPT Report No :

DCWMS-U14-0701- Industrial Services
042

We hereby certify that the material herein has been manufactured, SH(~
tested and inspected in accordance with the above specification.

\~~Surveyor OM General Manager
Notes : * 1 -- Tensile Test: Y.S=Yield Strength, T.S=Tenslle Strength, E.L=Elongation. R.A=Reduction of Area, G.L=Gauge Length(mm), D=Dlameter(0) QSM-19-q

~y*2 -- Location: L=Longitudinal, Tr=Transverse, T=Tangential, R=Radial, U=Hubbed Tension Test 6.25x25.0mm (ASME SEC VIII Div.l PARA UW-13.3)
*3 -- Chemical Composition.: H=Heat Analysis, P=Product Analysis --*4 -- Heat Treatment: N=Normal ized, A=Annealed, Q=Quenched, T=Tempered, S=Solution Treated, S.R=Stress Rei ieved, S.T=Stabi I ization Heat Treatment. A.C=Air Cooled, W.C=Water Cooled. IS'

F.C=Furnace Cooled, O.C=Oi I Cooled, AC.C=Accelerated Cooled By Waler L..I* 5 -- Surface Condit ion: A.F=As Forged. R.M=Rough Machined, F.M=Finish Machined

CCK-4511951391-0100-K01-00001-073
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J
WUStt

:;USTOl>lER : MYOUNGSUNG METAL CO., LTD
::QMMODITY: Stainless Steel Casted Slab
::ERTIFICATE NO: Al311290501

INSPECTION

Surface Finish:

CERTIFICATE

ORDER NO.: lQ211A043/

SPECIFICATION: 2205

WALSIN L1HWA CORP. Y[ "HUl PLANT
'f3IWlti!tl?Jc1i~mffijf121i13~1<*

00.3-10, SHIJOO LIAU, aUN SHlJEI LI,
\WSHUI DIST TAlNAN CITY 73743,TAlYiAN,R.O.C.
TEL: 886-6-652-0911 FAX: 886-6-652-0934

f A S n' rc
NO:L" .rJl E SUPPLY CONDITION: C

DATE OF ISSUE: 201.3/1.1/29

4 43485Total:

IHeat No Thick Qty Wt Chemical Composition(wt%) Mechanical Property EiJUNDLE NOmill)
1 "

(rom) (kg) C Si Mn P S Ni Cr Mo N
x100 x100 xlOO x1000 x1000 x100 x100 x100 x:IODOO

i I Min 450 2200 300 1400
i Spec M 3 100 200 30 20 650 2300 350 2000: ax
4E838 200.00 1 10725 1.6 37 110 27 0.6 552 2244 310 1891
4E840 200.00 3 32760 1.1 41 111 26 0.3 554 2254 308 1888

- ,.

1.We hereby certify that material described herein has been
manufactured and tested with satisfactory results
in accordance with requirement
of the above material specification.

2.We certify that the material is free from mercury
and radiation contamination': Qualification
No. of Taiwan Atomic Energy~Committee:136

3.The Above Testing Results Relate Only To The Items Tested.
4.No welding repaired

Quality Assurance Responsible Personnel

S L /:::::..~.

TEST METHOD ;
CHEMICAL-AS,TM E1806, E415, E1086, E1019

1.Laboratoryaccredited by:ISO/IEC17025:2005
Certificate No.L1562-110216

2 . Quality management system, approval by: TUv

IS09001: 2008 Certificate No. 011008225836

PED: 97 /23/EC & AD2000-MerkblattWO/W2
Certificate No. 01202ROC/Q-02-0016

3 .Manufacture system approvaled:DNV Certificate No.AMM-5661

4. Steel making and semi-finished approval: LR
Certification No .MDOO/3063/0004/1

5. Environment management system approval by: TUv

18014001:2004 CertificateNo.Oll048228145

6 .OHSAS1B001 :2007 Certificate No. 01113060441
TOS~fS CertificateNo.CB07-100003-00

.~ ~~~"l!u1

COY1J.JR~G~NAl

Heat No Thick(mm) Width(mm) Length(mm) Weight(Kg)

4E838 200.00(200.8 1245(1246) 5515 10725
4E840 200.00(200.5 1245(1246) 5515 10720
4E840 200.00(200.5 1245(1247) 5735 11140
4E840 200.00(195.3 1245(1243) 5700 10900

Product ID

4E838406
4E840401
4E840403
4E840405

Remark:
Product ID in this certificate
No. or coil No.in the tag.

SUPPLY CONDITION:
A:Annealed
B:Shot Blasted
C:As Casted
E:ReeledfSkin Pass
H:Precipitation Hardening
HR:Hot Rolled
I:Straightened

I lK:Cut Edge
L:Polished
M:Cold Rolled
P:Pickled
S:Shaved
V:Slit
W:Cut
X:Temper
CD:Cold Draw
CG:Centerless Ground
PL:Turned or Peeled

CCK-4511951391-0100-K01-00001-073
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[A S 'r~I E~EAT TREATMENT REPORT

(

REPORT NO HTR201407-050-005

I.~~~~,~~~;;o~~. J;o"o",-oo, ISSUE DATE 2014/05/08imhae-si, Gyeongsangnam-do, KOREA
. http://wwwmysco.cokr

ILSUNG CorporationCUSTOMER

MATERIAL SA182F51 HEAT ID NO SEE BELOW

DATE OF WORK 2014.05.07

JOB NO HT201405-231

HIT METHOD S

HOLDING TEMP 1050.0°C

HOLDING TIME 7.0Hrs

COOLING METHOD w.e
N:Normal izing, A:Anneal ing, Q:Quenching, T:Tempering, S:Solution, P:PWHT Simulation, S.R:Stress Rei ieved,
S.T:Stabi Iization Heat Treatment, A.C:Air Cooled, F.C:Furnace Cooled, W.C:Water Cooled, O.C:Oi I Cooled,
AC.C:Accelerated Cooled By Water

S
1050.0°C

HEATING CYCLE I ~l 1\ ~ !~ !
7.0Hrs f l l

fc .,; ~ 1! !

* Description
6400 *589.60 *320T 2EA BACCS A201404-086-015
5400 *4880 *300T 2EA BACCS A201404-086-016

,-'

i,,@ilSUnG I¢!Reviewed by
sse OWltnessed by ..A

QA DEPT. G. ~py~
OAlE '1.\. I . 201

./

Ir.:r REVIEWED
o WITNESSED
Date I Signature:

~~~/P
Industrfal Services

REVIEWED BY~ SHIZbWITNESSED BY D
Surveyor General Manager of QM Dep't

POC-10-10 Rev.O mysco co., ltd

CCK-4511951391-0100-K01-00001-073
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fiT 510 1to5- - 2J I

Date

Material

Job No

Heat 10 Nol~a~CZ~(it·
Industrial Services

IrrREVIEWED
o WITNESSED
Date/I jJig;re:
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J 01 £!! C\ 01 -?- ~ ~I A~ e-NDE CO.,LTD. ~/G

ULTRASONIC EXAMINATION REPORT
~ :; li~ Et ~ AI ~ ~ ~ ~r.'l~~A----""'1

642-971 ~~\=t.'r. '§-~AI ij-0% 77-1 L S M E
oJl ::':::711 01 E~13.I.1I13D1171% 909

TEL: 055)286-5120 , FAX: 055)286-5121

.'i'..::ilAi\:':!.£ Report No.

DCWMS-U14-0701-042
AI gj 'Ef;\Xf Date of Exam

2014. 07. 01

ilIIOI XI\:':!.2. Page No.

1 OF 2

9-~9-/.::il:<!j Owner/Customer Project No.lName @Af\:':!.£/~)

IL SUNG Corporation / MYSCO CO., LTD N/A

A~I¥\:':!.2./A~I¥~ Item No.lName .!j!¥\:,:!.£/.!j!'2!r~ Part No. / Name

See Identification /Joint No N/A

.§.2.II~2.1 TRV. No. 17H~ Rev. No. ~~ Oper No. <S:j~T/-2'I Procedure No. 7H~ Rev.No

N/A I N/A N/A ASME SA388 / ASME SEC.Vili DIV2 PART3

.'r.!21\:':!.£ DWG. No. O.E No (9-9-\:':!.£): A201404-086

N/A P.O No: FG-20140416-040(2014-04-16)

XH~/lf-J~I Material

See the remarks.

R ~AI gj B Standard Block

IiW

~cq Equipment

~AfAIJI Examination Time R!213".{:! Surface Condition

After Heat Treatment D As welded • As Rough Machined D As Final Machined

'Et~XI Probe ii!~AlgjB Calibration Block

10 No. EU-DCW-04

Model USM GO

Maker GE

Serial No. 10020515

Due Date 2014.09.30

Method ('fjAI'i!J-'gj): • Contact

Maker Model MHz size Angle

k/k B2S-E 2 024 O'

k/k B4S-E 4 024 O'

k/k MB4S-N 4 010 O'

GE B1S-E 1 024 O'

o Immerse

.g.~~

Serial No. Type SiN

57745-50728 IiW 2841

57746-01530 IiW 2841

53465 IIW 2841

57744-52461 IiW 2841

Screen Height Linearity: ± 5 % Amplitude Control Linearity: ± 10 %

Setting Sensitivity Method (~.'r.1i!~ 'i!J-'gj) Ai~~.'r. Test Temp.

Probe ('Et~XI) Method ('i!J-'gj) Standard (R~~.'r.) Scanning (9-Am.'r.) 22 'c
1-__B2_S_-_E f- B_A_C_K I B_1_=_80_'Y<_o 1 S_td_._S_en_:_+_14_d_B -1 ~ ~DH ~ Couplant

B4S-E BACK B1=80% Std.Sen:+14dB 0 C.M.C
MB4S-N BACK B1=80% Std.Sen:+14dB 0 Glycerine

B1S-E BACK B1=80% Std.Sen:+14dB. Oil

I

;g~I\!!S;:ID.No. I 2\§' Model Ajl~:AIMaker ~QJI2J' Due Date
H'2H":'I. Surface Temp.

1203323 TECPELl305B TECPEL 2014.10.03

SCANNING MAP

• Straight beam Probe

o Angle beam Probe raF1L
~LJr(

ijluUnGlJ6Revl6Wed by
ISC DWrtnessed by J

QA DEPT. G. T. py~
DATE '£1. flf. 201'1

~~~:2.

Identification /Joint No.
9-~

Q'ty
m2'l

Accept
~m2'l

Reject
Interpretation (j!j7f)

Remarks
(1::I1.::il)

4700*382.40*640T 16EA Accept NO RECORDABLE INDICATION
A201404-086-001
SA350LF2CL1

1350*97.10*130T 4EA Accept NO RECORDABLE INDICATION
A201404-086-002
SA350LF2CL1

800*42.90*180T 2EA Accept NO RECORDABLE INDICATION
A201404-086-003
SA350LF2CL1

2500*198.50*280T 24EA Accept NO RECORDABLE INDiCATiON
A201404-086-004
SA350LF2CL1

2500*198.50*360T

2500*198.50*360T

8EA

16EA

Accept

Accept

NO RECORDABLE INDICATION

NO RECORDABLE INDICATION

A201404 086 005 I~REVIE ~ED

SA350LF2CL1 n WITt\/, SSED
A201404-086-006 A I
SA350LF2CL1 D.:l::A. ~ ~ture:

o 'fj £ Reviewed

o 'j;J 9:1 Withnessed

NO RECORDABLE INDICATION

NO RECORDABLE INDICATION

o 9-~9-/.::il:<!j Owner/Customer

Accept

Accept

~
Date

4EA

16EA

J.H, KANGm~~)

Level Ii

AI§:AI

Examined By

2500*198.50*280T

1350*97.10*220T A201404-086-007 'cferm~~~
SA350LF2CL1 "~~!rftLlo1BsllI--------------+---+---+----+-------------+-----------jf----tndt lrial Services
A201404-086-008
SA350LF2CL1

.g.'2J XI

Approved By J.B, NAM(\=t~.!j!)

Level Iii /bate

o Third Party Inspector

o ANi / AI ~'2J'fjAft!
o 'fj £ Reviewed

o 'j;J 9:1 Withnessed

'i5'~-0801 (MS)-02A A4(210X297

CCK-4511951391-0100-K01-00001-073
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A4(210X297)Q~-0801 (MS)-02B

Lf
01 ~ cl 01 A AI :2:1 A~ e-NDE CO.,LTD.T ...,

°l'mqol

ULT~S~~~f!]~~,~~:~~§M E I
.!I'...:J:l.A-j \'::!.2. Report No.

DCWMS-U14-0701-042
AI gj ,@-hlf Date of Exam

2014.07. 01
OjI~71101E.jl3..':r:.iif3.DjI7'f% 909 ItIlol:AI\'::!.2. Page No.

TEL: 055)286-5120 • FAX: 055)286-5121 2 OF 2

~'i§1\'::!:2. .A.a~ gj-~ ~gj-~ RemarksTo Interpretation ('l!!7f)
Identification (Joint No. Q'ty Accept Reject (1:J1.:J:l.)

1350*97.10*130T 24EA Accept NO RECORDABLE INDICATION
A201404-086-009
SA350LF2CL1

800*42.90*190T 24EA Accept NO RECORDABLE INDICATION
A201404-086-010
SA350LF2CL1

2500*193.70*230T 24EA Accept NO RECORDABLE INDICATION
A201404-086-011
SA350LF2CL1

2500*193.70*330T 8EA Accept NO RECORDABLE INDICATION
A201404-086-012
SA350LF2CL1

1350*97.10*140T 24EA Accept NO RECORDABLE INDICATION
A201404-086-013
SA350LF2CL1

800*42.90*240T 24EA Accept NO RECORDABLE INDICATION
A201404-086-014
SA350LF2CL1

6400*589.60*320T 2EA Accept NO RECORDABLE INDICATION
A201404-086-015
SA182F51

5400*4880*300T 2EA Accept NO RECORDABLE INDICATION
A201404-086-016
SA182F51

BLANK

I 1~" r,:QAfiG ~'qe~l ~~OO byI ~ ;,~~r.t' ._.... by .A ,.--
.,y~,;QA DEPT. G.

\ DATE '7tJ. ''f • ,,~ .1.,

/

L-

,[ WITNESSED
o te - ~

'7<-' 7!?'7. ~(<./J
ll,; ermanl:;.,...,' ""V1 V

"
,

Industrial Services

:I:l: :>:: -

CCK-4511951391-0100-K01-00001-073
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INSPECTION CERTIFICATE

Certiiicate No. : M201404902 Work No. A20l404906

(As per EN 10204 Type3.l)

Product Name FORGED STEEL Project No. N/A

PAGE: lof 2

(//JJ t/fYUNDAI FORGING Co., LTD.
146-1, Hyeonpo-ro. Gunbuk-myun, Haman-gun
Gyeongham~do. Korea. TEl:055J580·6500. FAX:OSSJ580·6520

Customer
DONGBU
ENTERPRISE CO.LTD Material Spec

ASME SEC II PART "";'

SA3S0LF2ClllOED+llADD
Drawing No. N/A P.O No. Y201404-608

Date: Apr. 28. 2014

"'0'
»

j@
GOOD

Dimensional

Inspection

Bend Test
Radius

Hrs

0.0035

0.0032

.., ~

. N/A

HB

197

Ti I N

ness

M.T/P.T

Inspection

Hard-

0.0016

0.0015

/~~,

20.0

N/A

U,T.

Inspection

Nb AI

0.02

0.001 0.030

0.0008 . 0.0267

Solution

16.0 ,Avg.

act TestChar

%

Red. Of ITest Temp : ·45'C

Area T.P Notdl : 2mmV

%

Elongation

Tension Test

We hflreby certify that the material herein has been "'-:" ' .. ~- !.--:A/
made and tested in. accordance with the above ..... i9' by
speciflciltion and also with the requirement called~~~1~~~~=:;;t~--,--­
by the above order.

/!! "r

'I I Size cif Test
Yield I; TensileSpecimen ':1
STR 'STR

D G.L

TIP No I mm min I Mpa

Min. 12.5 50.0 250.0

Max

Test Item

Normalizing

Annealing I I Hrs I I , Temoerina I I .A'lIi' Ir

2

24

16

4

32

24

48

16

Spec.

Min. I 'j
Max.

--+--
H
-
P

Q'ty
(EA)

Description

or
Dimension

SB97082

$B9708;1

Charge No

Heat Treatment '4

/ '\;/I,V" " " \. -" .Remarks . ' .' .' ~ .' ~ "

*Fully killedcarboo steel, Vacuum degassed, fine grain practice /:~'I (052) ~~~)
*NACE MR-0175/1S0 15156. Part2(2009) was applied oo6)£:-/O/"'.O//D/lp..J~b/I.fIl-.~ (/)(,1£...J/») e-lf)fIP/IOI'H.I/f>/1f5 ~.(oo6-{IYj./ITEL'2a7.-'Jj8 ~\~...
*Hal'ctness = max 220HV 10 (210HB) :'olu-'{)(JO/!f:>-/..>-ofl#-f- i S'lI'l7 >otql/~tJ?,/>-OI'l'S. \ ,g;381 J.. .., '.')f, J5~0f\ P<

3,OI/.fC? l~olu-),13f)1fl.1/- i . 3t111.f//~()J431 :Wq.~ I' 1\" FAX .(..\J7- oov "'-l....

4 c J!J,o#4tOUI-:2·PK/,.,/Mj 4 o/JkJ /q,o/l/-3/4t>I'If; \~/.\2011-t 17).-/· ",.

~..''--- ,~/
'l(Location) b.Longitudinal, T:Tangential, Tr=Transverse,

. R:Radial, U=UW-13(Direction Parallel to the Allis of-theVessel)
'2 D=Diameter. G.L=Gauge Length
'3 H=Heat analysis, P=Product analysis
'4 A.C=Air Cooled, WC=Water Cooled, O.C;Oil Coaled,

F;C=Furnace Cooled. F.A.C=Forced Air Coaled

'001 ASME300il WNRF2"(S/160)

02 A5ME 300# WNRF 2'(5/160)

'03 ASME 30011 WNRF 2'(5/160)

1004 A5ME 30011 WNRF 4'(S/80)

'005 A5ME 300# WNRF 4"(5/80)

1

006 ASME 300# WNRF 4"(S/80)

y.., 007 A5ME 300# WNRF 4"(5/80)

08 ASME 300# WI'jRF 4"(5/80)

CCK-4511951391-0100-K01-00001-073
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Certifiqte No. M2014049()2

INSPECTION CERTIFICATE
{As per EN 1()2Q4 TYPtl3.l}

Customer· . DONG~U
'ENrERP~$ECO,lTP

WorlcNo.

Material Spec

A2Pl.<1049Q6

ASMESECUPART "/It
SA350LF2CL110ED+llAbO

Product Name

.Drawing NQ.

FORGED STEEL·

N/A

Project No.

P.ONo.

N/A

Y2014Q4,w8

PAGE: 7. of 2

_ t!1YUNDAf FDIIf1INI1 CD.. lTD.
146-1, Hyeonpo-ro, Gunbuk,myun; Haman-gun
Gyeon!lnam"O!o, Korea.. TEl:OSS)$60-<iSOO, FAx,OS5iS60-6$20

Date: APr. 28. 2014

Dimensional

lnspeqion

GOOD

B.end Test
Radius

N

Hrs

Q.06~5

MQ$.2

197.

HB

Ii.

MiT/P.T

Inspection

Hard­
neS$

0:0015

0.'0016

., , ~;.A)SIA

" .s)B,5~.

20,0

Al

0.030
.0.026;

U,l

Inspection

N/A

Nb

.solution·

(1,02.

O.M!

0.0008

),6.0 fAv9·

ad TestChar

%

Red. Of ITest Temp : •'"1st
Area. T,p Notch :2mmV

%

Elongation
Tensile

S,TR
Yietd
Slit

Tension Test

We hereby certify that the matetiai herein has -_.- '" Q v; ~. /

made and tested in accordance with the above J)LSUnG ;.,.,+"j,y
specification and also with. the requirement calr~~d~.!·~C~~I~-~~~~;:t~~ _
by the above order. t QA DEPT. _ ;1i!I'F sed. Bv

12;5 I so;o I 250:Q

D I G.L

SizeofTest
Specimen'i

mm Imm IMpaTIP No

Min..
Maic

Test item

I I '1

H

p

Normalizing

Annealing

B

32

A

40

:32

Mal(.

$pec.

Min. 1-3

Q'ty
(EA)

De$Ctiption

or
Dimension

5897082

5897082

Charge Np

.Heai Treatment '4

ermari159l'ie1lif.Y'a
Industrial Service

Remarks

*FulIykiJled carbOn steel, Vacuum. d¢gassed, finegratn Ilractice
*NACE MR-017S/ISO 15156 Part2(2009) was appl ied r>fJ) (;-)I>-/lO/IJSBO(bOb-5): ~;.~;). .
*Hardiless::: max 220HV 10 (21OHB)

09 ASME 300ftWNRF 6"{S/8D}

AOIISME 300# WNRF 6"(5/80)

·11 ASME 300#WNRF 6"(5/80)

12 A5ME 300ttWNRF .8"(S/60)

1013 .ASME 300# WNRF 8"{S/80>

l{Loc;ltion) L= LongitlJdinal, T=Tangential, Tr=Transverse,
R=Radial, U=UW-13(Qirectipn Parallel to the Axis of the Vessel)

'2 D.=Oiameter, G:L=Gauge Length
'3 H=He<lt analysis. P=Product analysis
'4 A.C=Air Cooled, W.C=Water Cooled, O.C=Oil Cooled,

F.C"Fnrnace Cooled. FAC=Forced Air Cooled

CCK-4511951391-0100-K01-00001-073

111/309



'.valiourdC
Vallourec Tubos do Brasil S.A.

BARREIRO PLANT - Belo Horizonte - MG - Brazil

CEP: 30161-970 - PO BOX: 1453

.,. 1$09OlI1
LSD 14001
ISOIfS 16949
OHSAS18001
1$050001
BUREAU VERITAS
certiHcalJort

Inspection Certificate
(According to DIN EN 10204.3. I)

N~: 0030029786 Sheet: I / 3

Customer: KEONWOO METALS CO., LTD

Country: BUSAN

t·· j ..... ,! e.-"'

Material Number: 389607

Work Order: 357641 / 90

Customer Order: KTC-14-99915

Inspection: Vallourec Tubos do Brasil S. A.

We certify this mat'] meet ASME Sect II

ParLA_s.4....zll...Grade £ I
Ed.~Add. ~f/ ,

. J7 _

Certified b

PRODUCT: SEAMLESS STEEL PIPE, HOT FINISHED, BEVELED ENDS 37,5 DEG. , NORMALIZED

DIMENSIONS: 168,30 mm X 10,97 mm SCHEDULE: 080 GRADE: GR 6 MOD # GR I

STANDARD: ASTM A 333M - I I ASTM A 999M - 13

IN ACCORDANCE ALSO TO THE STANDARDS: ASME SA-333M - 13

SURFACE PROTECTION: EXTERNAL: LACQUER PIPE ENDS PROTECTOR: PLASTIC CAP

TOLERANCES: OUTSIDE DIAMETER (PIPE BODY): -0,800 mm / + 1,600 mm WALL THICKNESS: -1,371 mm / + 1,646 mm

LENGTH: FIXED 6000,00 mm TOLERANCES: -0,00 mm \ + 100,00 mm

STANDARD MARKING: Paint stenciled in the pipe body: MANUFACTURER ASTM A/ASME SA-333 6 I S HF SCH 080 LT -45C HEAT NUMBER 6" X SCH 80 X 6 M LENGTH

SHIPPING MARKING: P.O KTC-14-99915 • KEONWOO METALS CO., LTD. • BUSAN / KOREA • MADE IN BRAZIL • NACE MR 0175
""

Heat Pieces
111

lac DWItnessed by
128147 42

QA DEPT. G. T. PY~
Total 42 DATE -1'",1 •P~. 201'f

THE PRODUCT IS SATISFACTORY IN THE FOLLOWING TESTS / INSPECTIONS: DIMENSIONAL # VISUAL # FLATTENING TEST # HYDROSTATIC TEST: 2700,0 PSI 5 S # ELECTROMAGNETIC TEST:
ASTM E 570 #

Chemical Composition (%) Process: Basic Oxygen Furnace, beats fully killed

Ceq: C+ Mn/6+ (Cr+ Mo+ V)/5 + (Ni+ Cu)/15

C Mn P S Si Ni Cr Mo Cu V Nb Ceq

Heat AnaJisys Min 0,290 0,100

Max 0,240 1,350 0,025 0,025 0,400 0,300 0,120 0,400 0,080 0,020 0,400

Product AnaJisys Min 0,290 0,100

Max 0,240 1,350 0,025 0,025 0,400 0,300 0,120 0;400 0,080 0,020 0,400

Heat Control Lot :.~ n:';0 (ob6-6) : <;/ ,.$)...
128147 030002365791 0,11 1,27 0,015 0,002 0,30 0,02 0,04 0,01 0,010 0,004 0,016 0,334 " ~ If 0

Check I 0,12 1,26 0,015 0,001 0,31 0,02 0,04 0,01 0,007 0,004 0,014 0,342
IGj;;:n~r CZo~"f)I./~

Check 2 0,12 1,28 0,015 0,001 0,29 0,02 0,04 0,01 0,007 0,004 0,015 0,340

Ceq: Carbon Equivalent; .
f~E - !I;?I/?t? / I~).."o (~(;>/,_41) :-r.l.l3 J

£ _/O/qo jIQ)-/ 0 t (;06- ~Oj) .' ,;).}J (;)
IE- - ~o I~D / .)...DJ.OO G -.:;,.D1Qo / ,J.-(')~/0 _ ; t'n

""'-.. :.-
£- ,?oIBo/ 7tJ.J,l?() (oot- '3,1]): 71/3 E:- - ?o/90 I ~O.).IO (C:C6-/fD . 71A ~lcc- 40' 80 / "!o.J.,O() r;.- 4011 0 I L.f.D}..1 0

,0
L-=

CCK-4511951391-0100-K01-00001-073

112/309



,.'valloutt:c liM ISO 9001
ISO 14001
1501TS 16949
OHSAS1..."
18050001
BUREAU VERITAS
Cef1UicaUan

Inspection Certificate
(According to DIN EN 10204.3.1)

N~: 0030029786 Sheet2 1 3

Tensile Test

Gage Length: LO= 2"Specimen Direction: Longitudinal

Required: Min

Max

Temperature: Room Temperature

Type of Specimen Area

(MM2)

YS

(MPA)

240

TS

(MPA)

415

YS Method: 0,50 %

E

(%)

30

128147 030002365791 37

38

505

501

384

386

275,9

274,2

STRIP WIDTH 25,4 MM

STRIP WIDTH 25,4 MM

Control LotHeat Pipe N°

2

2

YS-Yield Streng!llj TS-Tensile Stren,;h; E-Elone;ation;

Hardness Test

Scale: HV

Required: Min

Max 246,0

Heat Control Lot

128147 030002365791

Pipe N°

2 151,0

I-ILSUIJCiI~ by -­
lac rOWrtnessed by

QA DEPT. G. T. PY,
DATE 1i1'. ot'. 20 I

Remarks:

MATERIAL IN ACCORDANCE TO ITEM A.2 NACE MR 0175/ISO 15156-2/2003 &

MR 01-03.

NO WELD REPAIR.

NORMALIZED AT 922° C.

Impact Test

Test Specimen: CHARPY IOX55XIO V NOTCH

128147 030002365791

AE - Absorbed Ener~"

~
~~

,j'1<1J

Striking tup: 8 mm

284

(J)

18

(J)

Temperature: -45'C

AE5 AE AvgAE4

(J)

AE3

(J)

14

284

(J)

14

AE2

286

Direction: Longitudinal

282

AEI

(J)

Required: Min 14

Max

Pipe N°

2

Control LotHeat

------

CCK-4511951391-0100-K01-00001-073
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'.vauourec ...
DUll "IlDDUC". II"" •• DelTa.

1509001
1501"001
ISO/TS 16949
OHSAS18001
15050001
BUREAU VERlfAS
Cel'tfficalJort

Inspection Certificate
(According to DIN EN 10204.3.1)

N~: 0030029786 Sheet3 I 3

./~

ECO TUBES: The tubes from VaJlourec do Brasil S.A. are manufactured with steel whicb uses charcoal as a source of energy in its production. This coa"T"tMRlls £RIm m&r~an 100.000 ha of forest planted by

Vallourec Florestal Ltda.. With the acquisition of 10,8 ton(s) os steel tubes from VaJlourec do Brasil S.A., your company contributed to the reductioll of the greenhouse effect, avoiding the accumulation of 19,4

ton(s) of Carbon Dioxide C02 in the atmosphere.

We hereby certify that this product has been manufactured and examined in accordance

with all requirements uf the standards and specifications and all the results are found

to be satisfactory. This testimonial and certificate respectively is recorded by a

computer system and is valid withont signature. Alteration or use for others products

are regarded as falsification of documents and will be subject to criminal jurisdiction.

QUALITY CONTROL DEPARTMENT

FAX: (55-31) 3328-2587

e.mail:luiz.silva@vallourec.com VA~r~~DPO~

DATE

04.29.2014

'"C:l
>-
@'

~rt...... ~
..; ~

CCK-4511951391-0100-K01-00001-073
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IASME I

INSPECTION CERTIFICATE

CUSTOMER : (~)~ ~

DATE

NO. 2014-14627

309, Chungnyeol-ro, Yangsan-si,
Gyeongsangnam-do

: 2014.09.18

JElL E & S CO., LTD.
NAME OF PRODUCTS: JIC 3834-R-SF-304-SS

[ SPIRAL WOUND GASKET ] SIZE : 150LB 2" 4.5T

LOT NO : 201409030023020 COMPLIES WITH : ASME B16.20

DATE OF TEST

TEST ITEMS

RAW MATERIAL
FILLER
HOOP
OUTER RING
INNER RING

: 2014.09.17 QUANTITY

MATERIAL SPEC

GRAPHITE PAPER
STS304
CARBON STEEL
STS304

4 EA

RESULT

GRAPHITE PAPER
STS304
CARBON STEEL
STS304

COMPRESSION LOAD TEST

AIR (N2 GAS) TEST

RECOVERY(*100)

Kgf/Cm2

Min.mm

10.00

25040

NO-LEAKAGE

26.20

APPEARANCE

DIMENSION

~~1

tC "'{ (.s-I)o ,fl5-fj 0

[3 (-rlf €J1j-$ klE-T (--o06- (o)

ACCORDING TO TECHNICAL
STANDARD TS-Bl0l(REVo4)

ACCORDING TO TECHNICAL
STANDARD TS-Bl0l(REVo4)

Accept

Accept

TEST CERTIFICATE IS ISSUED ACCORDING TO EN10204 3.1 PO NO : P-13SG-007

REMARKS

SURVEYOR

FORM.NO:FP1001030 REV.O

/
:0 Kc'iI2WED
;:) Wm~:::SSED

Date I Signature:

~~f~~t1D
Ind'ls:,ial SelVic s

JElL E & 5 CO.,LTD

UlJllf'l,Sl_'IJG!I"v-:EJIReYieweO by
ISC DWiVlesied by

QA DEP1--.... S. J. HWANG
DATE y6T' <v'1.-. 20il/~

I;~ iT
~) v 0) -J -L.. ..LJ

2lJ1~~, rjQ, t 51

INSPECTOR

A.4(297x210)

CCK-4511951391-0100-K01-00001-073
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s~ III SamSung
IIKISPEcm:w r;BRTIPlf)A7IE • 0 Metal Co., Ltd

8, Ctroy~ l-GI,~, Uju-GJI\ Usan, Korea lB. : ~275-07ffi
http://'www.metalsamsung.com FAX : !2fl2-271-7079

DESCRIPTION STUD BOLT I 2 HEAVY HEX NUT SA320-L7M I SA194-7M

PIO NO. DE-13SG-007-30 CERTIFICATE NO. SMIS14-0068

REPORT TO ILSUNG DATE ISSUED 2014. 09. 30.

DESCRIPTION HEAT TREATMENT (t)

STAMP NO. NOUN DIMENSION QUANTITY MATERIAL HEAT NO. ANNEAL QUENCH TEMPER

01 BOLT 5/8"x95L-llUNC 16 EA SA320-L7M 667341 860 720

02 NUT 5/8"-llUNC 32 EA SA194-7M 645840 860 650

STAMP DESCRIPTION
CHEMICAL COMPOSITION (%)

NO. C Si Mn P S Ni Cr Mo

SA320-L7M 0.38-0.48 0.15-0.35 0.75-1.00 maxO.035 maxO.040 0.80-1.10 0.15-0.25
STANDARD

SA194-7M 0.37-0.49 0.15-0.35 0.65-1.10 maxO.035 maxO.04 0.75-1.20 0.15-0.25

DECISION

01 BOLT 0.41 0.23 0.90 0.019 0.009 0.99 0.15

02 NUT 0.41 0.23 0.88 0.017 0.01 0.99 0.18

STAMP
MECHANICAL PROPERTIES

NO. DESCRIPTION YIELD TENSILE ELONGATION REDUCTION HARDNESS PROOF LOAD IMPACf TEST Sample Nut Hardness
STRENGTH STRENGTH OF AREA TEST TEST at -73"C after 500t x24h

SA320-L7M ksi ksi % % HRB min ave27Jmin80 minI00 min18 min50 max99
STANDARD . HRB HRBSA194-7M 84-99 33900 Ibf min ave27J min84

DECISION

01 BOLT 98 125 22 58 96 78,78,75

02 NUT 95 GOOD 72,73,70 98

We bereby certify that the materi~ described here in has been satisfactorily tested in accordance with the above specification and the requirements called for hy tbe above order. Conform EN 10204 3.1 / ISO 10474 3.1

REMARKS § App. Code: ASME Section II Part A 2010 Edition /

Macroetch Test: GOOD /' lJuUIIGIrMeYiewe<l by

)6--O~
l!':l HEVIEWED lac DWitnessed by
o WITNESSED QA DEPT. S. J. HWANG

f--1IC;no , ll~~ T3,Tf ~'/NU7 Dat~ I Signature: DATE ~-r. C5i~. 201~ ~~
C-()f)6-11 ) ~£J: bD '/~ '/.,>'

ermani cher j'lly"1
Industrial Servic" s r-MANAGER OF QUALITY CONTROL : PARK H. H

FP-41 0-01-07(Rev.2) SAM SUNG METAL CO.,LTD.

CCK-4511951391-0100-K01-00001-073
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6. Nondestructive Examination Report
(RT, UT, MT, PT)

CCK-4511951391-0100-K01-00001-073
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PWHT: NO CODE STAMP: YES
IASMl[J

RADIOGRAPHY EXAMINATION MAP
( OUTLINE SKETCH OF RADIOGRAPHY )

DATE.

WIO NO.

DEC. 05. 2014.

P-13SG-007

PROJECT NAME

CUSTOMER

CARMON CREEK PROJECT

SHELL CANADA ENERGY

P/O. NO.

DWG NO.

4511951391

VP-SG07-E-11570-001 D.
ITEM NAME

APPLICABLE
CODE AND STD.

MATERIAL
SPEC. AND TH'K.

VRU INLET GAS COOLER ITEM NO.

ASME SEC.VIII DIV.1 2010 ED.+2011 ADD.+API660 (8th ED.2007) /\ RT
PROCEDURE NO:VP-SG07-COMM-010 U CONDITION

(ISC-RT-06)

SHELL: SA516·70N 17T I CHANNEL: SA240·S31803 TOTAL
15T SHEETS

E-11570

100%

168 SHEETS

ySKETCH *TUBE SIDE SOUR SERVICE

n i -------1,- ~ r- ----- .------- -- ------------r------ -- ······--r----------- --.---. ------- --- -- -~- n i -------1,
,
,,

a
on
~
~,.,
d-,,,

'"9 ~
CIl 1024

~ A-01 I
~

2200

A-02

t

'"o
2136 cb

A-03

t1----.

2200

A-04

.... 00

9 ;X
CIl 924 ~

It A-05

I-t-+~

"""""T

@
\E7

~M
@@

L

(T2\
~

SA350-LF2 CL.1 (N) /1 OT

TUBE SIDE (100%) SHELL SIDE (100%)

SA350-LF2 CL.1 (N) /1 OT

TUBE SIDE (100%)

A-Ol: 5

B-Ol: 17
B-02: 18

TI-BOl: 9

A-02: 10 B-04: 17 A-05: 4
A-03: 10 B-05: 17
A-04: 11 B-07: 17

/
B-08: 17

SI-BOl: 4
S2-B02: 4 :£yREVIEWED T2-BOl: 8o WITNESSED

~J/.~~: .itA~;: · r"~
~v.,~ 'Terma chef LI~Yd

Industrial SeNIC8S

PREPARED BY REVIEWED BY APPROVED BY
o WITNESSED BY
o REVIEWED BY

180-009-1-1 / .,DLsUnG ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
g.t- A~ ~ EF JlI- AI ~ ~ :::il Ai

Report No.

IS-APN-E-11570-RT-001
!ASME I

ILSUNG CORPORATION
Page _1_ of

2

Customer
SHELL CANADA ENERGY Project Name

:gAfgJ
CARMON CREEK PROJECT

Item Name
~~

VRU INLET GAS COOLER
Traveller/PCS NO.

5. cjl '@-2.f
N/A

Item No.
¥~!;!:!.2.

E-11570
Work Order No. :gAf!;!:!.2.

P/O No.

P-13SG-007

4511951391

Densitometer I.D No.
s.'I.1l17171!;!:!.2.

Shooting Position
-"?:ilf lj!J ~I

D Single
8~~

06013399

Q Double D Panoramic
Olg~ ~~-6.J

Material/ Thickness
XHW-"i"-AHfFJJlI

Dwg. No.
S::'2:!'C:!.2:

SA333-6+SA350-LF2.CL1
10.97 Q mm

VP-SG07-E11570-001 Rev. £.
View Q Single

E!"~

D Double
C:::>:f
-r=

Weld Thick'/Reinforcement
g~fFJJlI/g~CX!M

10.97

2

Q mm
Q mm

Joint Config.
g~22J'

BUTT JOINT
Penetrameter/Constrometer

-"? :ilf s:: JlI/JlI~ JlI
ASTM 1B

N/A
D S. Side
Q F. Side

Rev.&

Q inch
D mm

D inch
D mm

Q inch
D mm

D No ~

D No ~

0.005

TYPE I / Fuji #80

3 1/3" x 12"

N/A

0.016(W8)

VP-SG07-COMM-01 0
(ISC-RT-06)

ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 , API660(8th ED.2007)

Front
Back

Q Yes ~

Q Yes ~

Shim Thickness
~ fF)}I1

"B" Attached

Lead Backing
HE:f~:A1 ~E!-

Screen
'::::3.E:I

Sensitivity Wire type
~:L/~I~~~s:.

Film Type/Brand/Size
~ ~ EI- gJ/3.JI

Procedure/Ace. Criteria
~~fM / E!-~JI2

X-ray Equipment/Radioisotope N/A KVP mA

QJL'::cUOI ~1:J1/~lj!J~.:1: Q Ir-192 D CO-60 35 Ci

Focal Spot Size/Source Size
3.0X3.0

D inch

~ ~ 3. JI Qmm

Exposure Time hr min sec

.':c ~ AI l!- - hr 01 min 20 sec
(

Source to Object Distance D inch

~gJ Ji 2.1(MIN)
150

Qmm

Source side of Object to Film Distance
12.97

D inch

~~ Ji 2.1 (MAX) Qmm

Speafied Density 2.0 - 4.0
~ :2f s::

Surface Condition D As Grour.d QAsWelded

±E'2:!~EH '2:JDf .g.~

No. Of Exposures

~~~*
8 No. Film/Cassette

Cassette LH Film OH * SH'T

Exposure Setup

o
(j) b):

"';;';;;'
. " I

.... " ..J

Total Sheet

~ gJ OH * 8 SH'T

Location Marker Placement D Source Side Q Film Side

Examined by
~ I gj .--:::::l.A

C.J.KWON .,-rz:~

Owner/Customer '?-~'?-/Jl~ fl"-&-e!- ./
r::.1:I"'~---If--

~evievve(i ILr REVIEWED
Level III n '''''nA""M: In wm';;:~EI

2:11 ~ ~Th'"YInspector t5-'2l~Af-e!- L Idle I Signature:

- ~~Sf:
/" /"~),:)JJ..~ F / #- cfe~ma~e~ lIo.

..(-5~ ~ 14412' Industrial Seryic

U HSB GS

Approved by
~ ?J

180-009-2-1

B.M.SHIM

~ A P N Co., Ltd.

.I :'!:.,.:_>
~~\V.

~ A P N Co., Ltd.

Level
2:l1~

II Q Date of Examination ~ Af~;q

Q Date of Report !J:l..::iJ. M <Sf {:g ~ :Af
-

2014.08.13
2014.08.18

CCK-4511951391-0100-K01-00001-073

119/309



REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ Jl/- AI gj ~ ::u A-l

I .. - - -.
I .rt..;:) IVl~ I Report No.

I)LSUnG 18-APN-E-11570-RT-001

ILSUNG CORPORATION(
Page

2
of

2--
2: .'2 B .6 71 '2:! 'if:! Ed .±t 3. <=

<:> '" C> --r

~ ~
0< gj g eH 2 Ci .A. .A. '21 2:11 §
"" C> - -
~ ~ ::::J. ~ "" tI! AI 01 .2--,
c~ c~ ~ ~ AI El ~<=> <:>

01 01
~

t=l
1=l 1=l --r

Joint No. Film No. E JI Grade Reject Welder Remarks
Ul
c Cause ID No.0 .?;-

~ £.I tJ::I .2 ~~~2. ~Q5 c c :~0 0 .c (3 () Ef = = t::::::::I5~~ g~AftJ::I.2. tll .::ilc 'iii 'iii OJ oS '6 ro <5 '=' ~1=l-'
Q) ~

~
~ oS ()

ll.. U. ~ e c ~ c- - (3 .?;- ~ 2 Q) '0. 0 ~eJ
oS () -£ ()a. u -" 0 0 'iii Ul () ....

() -" -" OJ e Q) E Ol ~ 2 <5Q) Q)
~

() () "0 C
~() 'ar ClI ClI .!2 0 c ~ ~ ~ 0

() () ..J ..J en ll.. ::::> aJ f- en () c::« c::
E-11570 e @) @ e @ @ EJ @ @ ® ©
81-801 1 - 2 V 837

2 - 3 V 837

3 - 4 V 837

4 - 1 V 837

82-801 1 - 2 V 837

2 - 3 V 837

3 - 4 V 837

I
4 1 V V 837-

-BLANK- i~'j n~vle\fr~d t y,
l Sc.; LJvVIi..l F;;;:::':,;::;.,;<"J J

~:--~:~, i'_~ Ci
";i ~ ._,' ~""

A ,.. :::j:~:3r'\T L;,' 'rr'" ~.. '
.. .. " M"'i,T ~"':'-1

'I..".;'i·.' ''ol'''', .- -, "11. 1(/
D/·:'i-r.

1-.
v

/

ILJ R~VIEWED
10 \ m;'::~3ED

Date Sianalure:

I~ 7b~,~~ .1

Industrial Ser.ic's

Examined bye. J.KWON~ <
Level

II B.M.SHIM~_> Level III--- ~1\1!! Approved by ejl\1!!
AI g ..A.

..-.
-- <5 £.I --

~A P N Co., Ltd. ~A P N Co., Ltd.

ISQ-009-2-1

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ JlI- AI ~ .!r. ~ kl

(QLsUnG
lASMEI

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-RT-002

Page _1_ of _3_

Customer

Item Name

~~

Item No.

SHELL CANADA ENERGY

VRU INLET GAS COOLER

E-11570

Project Name

~At'i1'l

Traveller/PCS NO.
.§.ClI ~C'.f

Work Order No. ~Aflti.£

P/O No.

CARMON CREEK PROJECT

N/A

P-13SG-007

4511951391

SA516-70N
17 [] mm

VP-SG07-E11570-001 Rev. £.
Densitometer 1.0 No.

S .'r.lll 7 i711ti .£

Shooting Position
~J1j-~ xl

View

~~

Joint Config.
-§~2gt

[] Single

8~~

o Single

er~

06013399

D Double
Olg~

D Double
~~

Bun JOINT

D Panoramic
~:@-~

Material/ Thickness
AH@1/!¥'-AH~JJlI

Dwg. No.
~e!~2

Weld Thick'/Reinforcement
g~ ~JJlI/g~9:!@[

Penetrameter/Constrometer
~ J1j-~ JlIOjl3': JlI

17

2

ASTM 1B
N/A

[] mm

0 mm

[] S. Side
D F. Side

N/A KVP mA

o Ir-192 D CO-50 50
X-ray Equipment/Radioisotope

Q!J:::'::GlIOI ~l:lI/§~~.:1:.

Focal Spot Size/Source Size
~ ~ .3 JI

3.0X3.0
D inch

Dmm

Ci
Shim Thickness

~~JJlI

Sensitivity Wire type
~~/~I~~~.I

N/A

0.016(W8)

D inch

D mm

o inch

D mm

VP-SG07-COMM-010 /\
(ISC-RT-06) Rev.~

ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 AP/660(8th ED.2007)

TYPE I / Fuji #80

41/2" x 12"

Exposure Time
I:c ~ AI Z!

Source to Object Distance

~'i1'lJ-lcl(MIN)

Source side of Object to Film Distance

~ § J-I cl (MAX)

Speafied Density
~£I-~

Surface Condition
Ee!~EH

No. Of Exposures

I:c~~-*

hr min sec

- hr 4 min 00 sec

500
D inch

Dmm

19
D inch

Dmm

2.0 - 4.0

D As Ground DAsWelded

'i'1 O f .g~

31

Film Type/Brand/Size
~ § 8 gj/.3JI

Screen
:::'::..3E:!

"B" Attached

Lead Backing
t.fE:!"~AI \:;j"E!-

Procedure/Ace. Criteria
~xtA-I/ E!-~Jle

No. Film/Cassette
Cassette LH Film OH-*

Front
Back

DYes .g.

DYes .g.

0.005
o inch

Dmm

o No ff.

o No ff.

SH'T

Exposure Setup

Location Marker Placement 0 Source Side 0 Film Side

Total Sheet
~ ~ OH-*

31 SH'T

Examined by
AI gj

Approved by

s <rl

130-009-2-1

C.J.KWON

B.M.SHIM

~ A P N Co., Ltd.

-' .-~: -::»
yr.

~ A P N Co., Ltd.

Level

GIl ~
II 0 Date of Examination ~ Af~Af

o Date of Report S!.::il A-I ~ {g ~ At
-

HSBGS

2014.08.16-21
2014.08.22

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
gj" A~ ~ ~ JlI- AI ~ 5:!. =u. Ai

ASMEI
Report No.

OLSUnG
IS-APN-E-11570-RT-002

\ ILSUNG CORPORATION
Page _2_ o~3

2 B- 0

""'" 71 '2:! ~ E.-i .±t 3 ""0 B '" a ..,...
gJ- ~

O'l 01 ~ 2jj = Ci .A. .A '21 ell §.
'" I=l 0 - -
~ ~ ::J. ~ '" ~ AI 01 2T

2.~ 2.~ ~ ~ AI Ei ~0 0

01 01 nl I=!
I=l I=l .A. ..,...

Joint No. Film No. §. 71 Grade Reject Welder Remarks
CIl
c Cause 10 No.0 .2:-~ 2.! 't!:! .2 ~~~.2
~Qj c c .;;:

0 0 .c (3
~ Et = =:l t:::::I= .. ::J::t

~G1N't!:!.2 1::11 ~c 'iii 'iii Ol 5 '6 a I=! 2~""'"
Q) :::3 :::3 :::3 5 0
a- u. ~ e c .... c

'+-
(3
~

:::3 2 Q) '0. 0 ~2.!'0 0 c () :S CIl 0 '- ()a. "0 -'<: - III '-
Ol ~ 20 -'<: -'<: Ol e Ql c (5Q) Q) l!! 0 0 CO "0 :; c l!!0 '(jj' CO CO 0 c :::3 :::3 0

0 () -l -l en a- :::J CO l- (/) () a:<t: a:
E-11570 8 @ @ @ @ @l e i§) @ ® @

A02 1 - 2 V 1015

2 - 3 V 1015

3 - 4 V 1015

4 - 5 V 1015

5 - 6 V 1015

6 - 7 V 1015

7 - 8 V 1015

( 8 - 9 V 1015

9 - 10 V V 1015

10 - E V 1015

A03 1 - 2 V 1015

2 - 3 V 1015

3 - 4 V 1015

4 - 5 V 1015

5 - 6 V 1015

6 - 7 V 1015

7 - 8 V 1015

8 - 9 V )~ ffS"i~CVJO{ \;jl 1015
.;i t ,::/;;T';

9 - 10 V l' i~
l[ \/rr:}'\G:'_~~~c,. D~/ I

1015.,; ."
i '" ,. L..: .(~ I, r:r:I.. j

101510 - E V f ~, \T Lev JTII.... ·(~. ?,
t "
C~C """l ;'0.

:~\~A ~A04 1 - 2 V V U, .. II::' O~ 1015
~

1 - 2R V V
v

1015 ~ REVIEWED
11

2 - 3 V 1015 o le~jg~re:_

3 - 4 V 1015 ~1I~~!J

"'UU"llla, 'll""~'
[',I

4 - 5 V 1015

~xamined;yC.J.KW~
I eye!

I! B.M.SHIM~ Level
II!- cjl'1!i Approved by cjl'1!i

.A. 2.!-- a --
~A P N CO., Ltd. :I) A P N Co., Ltd.

ISQ-009-2-1

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ JlI- AI gj ~ =u. Xi

ASMEI Report No.

OLSUnG
IS-APN-E-11570-RT-002

ILSUNG CORPORATION
" Page of_ 3_ _3_

i2 g ~ ""'- 71 '2:J \!:! E.; IE 3. <=
<= C) ..,...

gr ~
00 gj gJ- cH 2 Ci A A 't1 ell §.<= C) - -

~ ~ =t ~ <= ~ AI 01 .2--r

~ ~ ~ ~ AI El ~
01 01 ~ '='
l=l l=l ..,...

Joint No. Film No. §. JI Grade Reject Welder Remarks
Ul
c Cause ID No.0 Z.~ e.! ~ 2. W~~.Q.

"ai c ~ ';;:
0 c u E.!-o .c ()

~
= = t::::I'iSl-:::r.t g~Af~2. I::lI .::ilc 'iii 'iii OJ oS '5 <5" '=' ~l=l~

C1l :::J :::J :::J oSfl.. LL - e c - c
"- U Z. :::J 2 C1l '0. 0 ~2J'0 oS () £ ()a. "0 """
0 'iii Ul () ...

() """ """ OJ e CD E OJ ~ 2 <5C1l CD ~
() () ""0 C

~() 'w <ll <ll .!!! 0 c :::J :::J :::J 0
() () ....I ....I (f) fl.. ::::> m I- (f) () c::« c::

E-11570 e @) @ @ @ @ e @ @ ® ©
A04 5 - 6 V 1015

6 - 7 V 1015

7 - 8 V 1015

8 - 9 V 1015

9 - 10 V 1015

10 - E V 1015

-BLANK-
." .......·,I~ 1'"5:" ,'.,.P. ,," h·

I '".'. ',:._';'·~L'::';\'.' j ~-~-,~,

~ '!-"' F" ir- Witnessed b It .:';"'''-,J' "--

. ',,\ [,CpT
.'",'\ '",,,

,~ ,.. ,.. 'cl:;. \.~·l\!T I t':lV

.,.," ':1' 21~f)/ I''. ~.: ~ I d I~:l·.

I".--T::

IC/CJ /

/'
.....
o WITNESS ED

u"'..#1 ?'II~ur •
~.

~ /0.. <C-A KJIGEft'ITlanls~ I'" lloyd ,
Industrf I servIces

ExaminedbyC.J.KWON~
Level B.M.SHIM~_> Level
C11~

II Approved by C11~
III

.A.
yr•

AI ~ • -- <5" e.! --
eA p N Co., Ltd. eA p N Co., Ltd.

ISQ-009-2-1

CCK-4511951391-0100-K01-00001-073
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REPORT OF MAGNETIC PARTICLE EXAMINATION
:AJ o¥ IS'" ~ AI gj ~ ~ t\l

~I 2]

I,9LsUnG
lASME Report No.

ILSUNG CORPORATION IS-APN-E-11570-REP-MT-001

Page 1 of 1
-- --

Project Name ~Af~ Customer -?~-? Dwg. No. 5: '21 \:!::!.2-

Rev. ~CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. 5. ell~ t'.f Work Order No. & P/O No. ~Af\:!::!:2. Procedure / Acc Criteria~ j':fAl/-t:!-:~j71~

Rev.~VP-SG07-COMM-010
(ISC-MT-06)

N/A P-13SG-007 t 4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ \:!::!.2- Surface Condition .±t '21 {:j-EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

MateriallThickness AH ~l!'f-]JJI Method ~Af~'gj Particle Af~

SA516-70(N) t17T B Wet ~6.l 0 Dry 2::! 6.l B Color gJ<'>!! 0 Fluorescent ~~

Magnetization Direction Equipment ~t11 Applying Current ~~ 'gj

Af£J-~'gj Af£J-~gf B Continuous e!~ OResidual H-i'f-

B Yoke .9.2.3 B Long ~~ Brand ~~gJ NAWOO Magnetization Current Af £J-~~

o Prod ~~~ o Circular ~ ~ Model No. 2~ : MY-2 B AC iil~ o DC"SJ~

0 o Both §gJ-~ Output~~ 10lb Current ~~

220V,2.6A Amps gfiillOf

Light Source~~ ;gtll Light-Source to Object Distance/LUX ~~ 7i 2.lt&.s:. Spacing J-l2.1 Bin
(

GLOW LAMP 550W 150 em 1130 Lux 4-6 Ocm

Black Light No. ~~ t'.fol5. \:!::!.2- Black Light Intensity~~t'.fOI5. f{5O Demagnetization '§Af

NtA B NtA ft-cd 0 iJ w/cnf o Yes ~.9. B No ~~.9.

C. 1) Ql
Ql Ql "C

Ident. No. 0 'iii' Interpretation ~ Remarks0

~~'2::!.2.
« 0::

-E!- ~
Cl tlljl

W ~ 5=
01=<

A04{1-2) V No Recordable Indication Repaired area

-BLANK- J;j!Sg,Jt)'t:~I~iewed by
f 1\ .~ fI.!i~·r ~,.~,.. f,..",
);·.,,1 ...... .. - "

(.:~; J\ -l~~·..~T
AS['~ r Level m <:l. <:ll t::r::
r·.~ ~J',: , -" ""',,, J

r~);\~I"E' "Z~ . '2R>. 201£/

I~EVIEWED

IW -
Date I Sillnalure:

/I"~/o~~ ~/
-,

Industrial services

r l SKETCH ON DOT LINE, IF NECESSARY or r l ATTACHED. ~.9.AI :~H:! ~Oll ~7iIj':I'6"f71 q!f.~ ~¥%!' 3;!.

B Date&Time of Examination ~ Af!§! Af/AI;:r 2014.08.20

EX~~ine~ by C.J. KWON .-'1 .-' Level
-,-V ---- Cli \1!1

II B Date of Report .'i'.:ll Ai ~{g!§! Af 2014.08.20
(

• AP N CO., Ltd.
Owner/Customer-?~-?/ jl~~~~

APrOVe~lbY8.M. SHIM -4---'£:;. Level III
= ~ w> Cli \1!1 OThird Party Inspecto~'2l?:lAf~ o ANI/AI

• -
AP N Co., Ltd.

ISO-009-2-3

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ jl/- AI gj ~ ~ Ai ~I ltl

OL5UnG
I ASME I

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-RT-003

Page _1_ of _3_

Customer SHELL CANADA ENERGY
Project Name

~Af'i1l
CARMON CREEK PROJECT

Item Name
~~

VRU INLET GAS COOLER
Traveller/PCS NO.

§.~I~i:'.~
N/A

P-13SG-007

4511951391

SA516-70N
10,15 D mm

VP-SG07-E11570-001 Rev. !b.
D mm
D mm

10, 15

2

Material/ Thickness
AH~/!'¥'-AH9-»I1

Work Order No. ~Af\!:!."£

P/O No.

Weld Thick'/Reinforcement
g~p;~»II/g~ 9!@t

E-11570

06013399

D Single o Double D Panoramic
8~~ Olg~ -'t!~6.J

D Single o Double
~~

c::;q
-r=

Item No.
¥~\!:!."£

View
~~

Shooting Position
~ Jlf !fl ~I

Densitometer I.D No.
s.s:.7-l17171\!:!."£

Joint Config.
g~2'~

BUTT JOINT Penetrameter/Constrometer
~ Jlf .s:: JU/JII~ JII

ASTM 1B
N/A

D S. Sideo F. Side

X-ray Equipment/Radioisotope
Q!j~C1101 ~tJl/§!fl~::::::

N/A KVP mA

D Ir-192 0 CO-60 40 Ci
Shim Thickness

~ 9- »II
N/A

o incho mm

Focal Spot Size/Source Size
~~ 3JI

3.0X3.0
o inch

Dmm
Sensitivity Wire type

~.s:./~I.:1::6.J~.s:.
0.013(W7),O.016(W8) DO'; inch

mm

Exposure Time
!:c ~ AI l!-

hr

hr 4

min

min

55

30

sec

sec

Film Type/Brand/Size
~ ~ El- gjl3JI

TYPE I / Fuji #80

41/2" x 12"

2.0 - 4.0

VP-SG07-COMM-010 . A
(ISC-RT-06) Rev.ill

ASMESEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 AP1660(8th ED.2007)

Source to Object Distance

~ 'i1l J-l 2.1 (MIN)

Source side of Object to Film Distance

~~ J-l 2.1 (MAX)

Speafied Density
~£l-.s::

Surface Condition
B.'2!~EJl

250 - 500

12, 17

o As Ground
'C! D~

o inch

Dmm

o inch

Dmm

DAsWelded
%~

Screen
~3t:!

"B" Attached

Lead Backing
H E!"~ XI \;tE.f

Procedure/Ace. Criteria
~~~M / E.f~Jle

Front
Back

DYes .g.

DYes .g.

0.005 D inch
o mm

o No!?

o No!?

No. Of Exposures

!:c~~"*
11 No. Film/Cassette

Cassette Ul Film DH"*
SH'T

Remarks ,Jpi.SUnGi ~Iewed by
IS C DWitnessed by

QA DEPT.
ASNT Leva1m eel ~f=
Corti No. ·....210561 /.L
DATE~uf . '7.20 L

Exposure Setup

IJI Gl 0

6
' ~SiJ 0 '..._,oS!J ~Sij).... Qb-SiJ

0-._. ~. l~st0AQbliJ \«1il ...•.....•.•• ."
nu [[]

Total Sheet
~ 'i1l DH"*

26 SH'T

Location Marker Placement 0 Source Side D Film Side

Owner/Customer 2fi'1fl::2fi'/::l!Z!I ?f&tY-
~eviewed rt::lI.......' __----I-t

Level II! 0 Witnessed I~ REVIEWED
C11~ ~Thir. --'C. pe tcor~£!?:lA~-EiI~

_ DaE;t~nalure:

- 'P""'<....-7~ I.--- ~. ~/3'j¥ Ii"" "'-. r ... ~~i1C

£4~ H~~'~S Industrial se%~;es

Examined by

AI E':l C.J.KWON........-~

~ A P NCo., Ltd.

Approved by
g. £! B.M.SHIM

~ A P N Co., Ltd.
ISO-009-2-1

<
Level
C11~

I! D Date of Examination ?3 Af~ Af 2014.09.13 - 30
D Date of Report !i!..::i!M ~{:g \§1Xf 2014.10.01

-

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ JlI- AI ~ ~ :J1 M

lASMEI Report No.

OLSUnG
IS-APN-E-11570-RT-003

ILSUNG CORPORATION,
" Page of_ 2_ _2_

i2 g = 6- 71 '2::! 'ti 'a .IE 3 ""B '" ....
~ ~

Ol 01 ~ 2./j 3l Ci A A ~ ell §'" '=' 0 - -
~ ~ ::J. ~ '" ~ XI 01 2.-
2.~ ~ ~ ;!! AI Ej ~<:>

01 01 :I.I l=l
'=' '=' ....

Joint No, Film No, E JI Grade Reject Welder Remarks-
VI
c: Cause ID No.0 z..~eJ~.2 ~8~.2.

ai c: t5 ~
.;;;

0 c: E)-o .r::.
~ 5~ l::::l e5l-:J:I g~Af~2 I:JI ::i1c: 'iii 'iii OJ -= 'C 2'='-,

Q) ::J ::J ::J -=a. LL ~ e c: - c:-- "0
~

:::J
~ Q) '5. 8 ~~

0 0 c: 0 :5 0 ...15. "0 -"" - VI VI
{g ~

~
0 -"" -"" OJ e Q) E OJ 15Q) l!! 0 0 co "0 c: l!!'W co co 0 c ::J ::J ::J 0

0 () ....I ....I u; a. ::::l In I- (j) () a::« a::
E-11570 8 @l @ @ @ (§ e @ @ ® ©
T1-B01 1 - 2 V 837

2 - 3 V V 837

3 - 4 V V 837

4 - 5 V 837

5 - 6 V 837

6 - 7 V V 837

7 - 8 V 837
(
\ 8 - 9 V 837

9 - 1 V 837

T2-B01 1 - 2 V V 837

2 - 3 V 837

3 - 4 V 837

4 - 5 V 837

5 - 6 V 837

6 - 7 V 837

7 - 8 V 837

8 - 1 V 837

A01 1 - 2 V 025

2 - 3 V 025 i!1 REVIEWED

3 - 4 V ~LS m; \I1Revle\ ed by 025 f..J
bate I Signature:

4 5 V IS C IU ",''v 1J1
025 ~~~n~Ag~-

r-c C)T

5 E V ~S~ T Le'l~",;;, .1..1:1: 025 Industrial 8ervl as
I~

A05 1 - 2 V bA E ;',.:j. A .201pt'f' 025

2 - 3 V 025

3 - 4 V 025

Examined byC.J.KWON~ I eveV"II 8.M.SHIM~ _> Level III-- Approved by i':-II~i':-II~ ~
AI ~

.A. '2.!-- E --
~A P N Co., Ltd. ~A P N Co., Ltd.
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~ A~ ~ ~ ~ AI ~ !i:!. =tl Ai
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Report No.

QLSUnG
IS-APN-E-11570-RT-003

ILSUNG CORPORATION
Page _3_ of

3

;rr ~ 5 6 71 '2:! Iti E1 .it 3 <=
"" 0 .,-

gJ- ~
Ol 01 g 2jj 32 ci .A .A '2'! ell E
"" t=l 0 - - -
~ ~ ::J. ~ "F- ~ AI 01 2.
§!' 2.~ :t!!: ~ AI E:l ~0

01 01 ~
t=l

t=l t=l .,-

Joint No. Film No, E JI Grade Reject Welder Remarks-
Vl
c: Cause ID No,0

~~eJ~.2. ~8!2j2.
ai c: ~

.s;
0 c: "0 80 .c:

~
<=: = ~~~ ~~AH:!:!2. tJl Jlc: 'iii 'iii Ol E :a C5 l=l

Q) ~
~

~ EQ. U. +"' e c: +"' c:- - "0 ~
:::> 2 Q) '0. 0 ~eJ

0 0 E 0 £; 0 ... u+"'
0 ~ 'iii ... Vlc- o ~ ~ Ol e <Il c: Ol ~ 2 '0<Il Q) l!! 0 0

~
-0 :; c: l!!0 'Qf m m 0 c: ~ ~ 0

0 () ..J ..J C/) Q. ::::> co I- C/) () D::« D::
E·11570 8 @) @ @) @ (§) e (§) @ ® @

A05 4 - E V 025

-BLANK-
Ill. . ..i~

IS( IOWitnes::
Ul

ad by

QA EPT.
M~N1 I

Carti N~056
nATJ: - A l"fYU'"

!

V
IP'I REVIEWED
0 WITNESSED
n"t, I "Inn, 'M'

~tf""~~
~'UIU

Industrial services

ExaminedbyC.J.KWON~~
Level II B.M.SHIM~ -P> Level III
~I~ Approved by ~1\1!!

.A-
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REPORT OF RADIOGRAPHIC EXAMINATION
gj" A~ ~ EF J1/- AI gj ~ ~ kl

·QLsUnG
lASMEl

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-RT-004

Page _1_ of _4_

Customer
SHELL CANADA ENERGY

Project Name

:gAf2:!
CARMON CREEK PROJECT

Item Name
~~

VRU INLET GAS COOLER
Traveller/PCS NO.

~CjI~2.f
N/A

P-13SG-007

4511951391

SA240-S31803
15 [] mm

VP-SG07-E11570-001 Rev. £.
[] mm
[] mm

[] S. Sideo F. Side

15

2

ASTM 1B
N/A

Material/ Thickness
XHW-"FXHfFJJ11

Work Order No. :gAflti:£
P/O No.

Dwg. No.
.':Le!~.2.

Weld Thick"/Reinforcement
§~fFJJ1I/§~ 9:!~

Penetrameter/Constrometer
~ Jll- .':L JlI/JlI3:0 JlI

E-11570

06013399

[] Single o Double [] Panoramic
8~~ Olg~ ~~""1

[] Single o Double
E-~

c::;q.... =

BUTT JOINT

View
E!-~

Item No.

Joint Config.
§~22}

Shooting Position
~ Jll- ¥I xl

Densitometer I.D No.
~Illi 71711ti.2.

X-ray Equipment/Radioisotope
Q!J~ClIOI ~1::l1/~¥I~±

N/A KVP rnA

[] Ir-192 0 CO-60 35 Ci
Shim Thickness

~ fF JJ11
N/A

o incho mm

Focal Spot Size/Source Size
~ ~ .3 JI

3.0X3.0
o inch

[]mm
Sensitivity Wire type
~I/~I.1:""1 '§! I

0.016(W8)
[] inch

o mm

VP-SG07-COMM-010 R. A
(ISC-RT-06) ev:~

ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 API660(8th ED.2007)

TYPE I / Fuji #80

41/2" x 12"

Exposure Time
!:r. ~ AI l!"

Source to Object Distance

~~ Ji cl(MIN)

Source side of Object to Film Distance

~ § Ji cl (MAX)

Speafied Density
~~.':L

Surface Condition
H.e!~EH

hr min sec

- hr 7 min 30 sec

575
o inch

[]mm

17
o inch

[]mm

2.0 - 4.0

o As Ground []Aswelded
'2:!Df .g.~

Film Type/Brand/Size
~ § EI- gj/.3JI

Screen
~.3E:!

"B" Attached

Lead Backing
H E:!~ AI \;t E!"

Procedure/Ace. Criteria
~xfM / E!"~JI2

Front
Back

[] Yes 'i?

[] Yes 'i?

0.005
[] inch

Dmm

o No ~

o No ~

No. Of Exposures

~~~*
3

No. Film/Cassette

Cassette Ul Film DH '* SH'T

/'.. ~;;';' L;_~'/D1 r:: n ~,~.=~~

J_~~ __-~~I7;;\:';/rJ
v I

Exposure Setup Total Sheet

~ ~ DH '* 51 SH'T

Location Marker Placement 0 Source Side [] Film Side

Approved by
g. £.! B.M.SHIM

/'

2014.10.28 - 29
2014.10.31

II [] Date of Examination ?:l Af~ xf
[] Date of Report !J:l.:::ilM 6t~ 'i§! Af- 1---------=-----:0"....---=-....,.......---.,.------1

Level ~eviewec~REVIEWE(
III' 0

Cli ~ UThirdJ'~,~i:tjlnsDector~£.!?:lAf~ L IlDd VVII.I'IJ::OO~

- ~ t- D~~atu.:'

"'J------~.:>JoS '1'-1- #~ JOJ 111-
, - ruerl.14

t"..:::J-o 14412 Industrial Se...
HSB GS

Level
ClI~

:e A P N Co., Ltd.

~ A P N Co., Ltd.

.I _~ =_>..~
~""C<====--'C.J.KWON

Examined by
1-.1 ~
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REPORT OF RADIOGRAPHIC EXAMINATION
W A~ ~ ~ Jl/- AI gt !I! ~ XI

I

Report No.

IS-APN-E-11570-RT-004
A~ME

ILSUNG CORPORATION
Page

2 Of_4_

IT .g ;5 g 71 ~

~ ~ ~ gJ gt 2M i5- Ci
~ ~:::J. ~

~ ~ !!
01
t=I

tt! 'a E
A A 'i:!
iF- 'l'I! AI
~ AI
0/
t=I

3~

ell §.

01 2.
El ~
~ ~

1::11

Remarks

10 No.

Welder

= =C5 '='

J I Grade Reject

Cause

Film No.

E-11570

Joint No.

801 2 V 1279

2 3 V v 1279

3 4 V 1279

4 5 V 1279

5 6 V 1279

6 7 V v 1279

7 8 V v 1279

8 9 V 1279

9 10 V 1279

10 11 V 1279

11 12 V 1279

12 13 V 1279

13 14 V 1279

14 15 V 1279

15 16 V 1279

16 17 V 1279

17 1 V 1279

807 2 V 1279

2 3 V
u: L~ W' '" "i,' .~; ",'

'I';:~'· T'
1279

3 4 V ! c'::";"::=; ~.:.:;. L.=::.'.
n ~ J..t, ,.., ~ ..oj

1279

4 5 V .... '.. ~.~-'. : /4 1279 ,0 REVIEWED
I...,

5 6 V
I

1279 Date I ~~~re;,;.

6

7

7 V

8 V

1279

1279

G~m~~
Industrial S ~rvic

8 9 V 1279

Level
Examined bye. J .KWON <7~...,_=====-"'[!I1!I1 ~

AI ~ ~~

II Approved by
E 2.!

B.M.SHIM~~~;I III

• A P N Co., Ltd. .A P N Co., Ltd.

ISQ-009-2-1
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ Jl/- AI gj ~ :::il Ai

I AS MEl Report No,

IS-APN-E-11570-RT-004

ILSUNG CORPORATION(OLSUnG
Page _3_ of

4

Joint No, Film No,

i2 g ~
.6 71 '2:! 'ti E~ IE 3- <=
'" a .,-

~ ~
0< 01 gr cH :Ll Ci ~ ~ ~ ell §
'" 1=1 a

~ ~ :::J. ~ '" ~ AI 01 2--,--

~ 2.~ ~ ~ AI E:l §1<:>

O( O(
~

1=1
t=l t=l .,-

§ JI Grade Reject Welder Remarks

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279

1279 [j REVIEW 1=0
... H' ." ....... EC

1279 DateJ SJapatur s:
1279 /~ 7t! ~rt
1279 Industri ISe

I::lI .:i2

1279

1279

Cause ID No.
Ul
c:
~ 1:'

c: 13
<0 'S:

El-0 .c 0
~

co ='(jj Cl E =a C5 1=1

:::3 :::3 E 0
~ e c: ~ c:

13 £ :::J 2 CD '0. 0
c: 0 ;; 0 '- t)- Ul Ul

Cl e Q) E Cl ~ 2 "0"0 c:
~<0 0 c: :::J :::3 :::3 0en a. ::::l III l- en t) a::

S @) @ e i§ @ ® @

"ai c:
0

c: '(jj
CD :::3a. u.
'0 -a. t5 -'<: 0

0 -'<: -'<:CD CD ~ 0 00 'Q)' <0 <00 t) ...J ...J« a::
8 @J (§)

10 V

11 V

12 V

13 V

14 V

15 V

16 V

17 V

1 V

2 V

3 V

4 V

5 V

6 V

7 V

8 V

9 V

10 V

11 V

12 V

13 V

14 V

15 V

16 V

17 V

9 -

10 -

11 -

12 -

13 -

14 -

15 -

16 -

17 -

1 -

2 -

3 -

4 -

5 -

6 -

7 -

8 -

9 -

10 -

11 -

12 -

13 -

14 -

15 -

16 -

B08

B07

E-11570

Leyel
Examined byC.J.KWON ~ x::::::::;= [!jl~
AI ~ ~~~

II Approved by
:5 2J

8.M.SHIM~~;I III

(f) A P N Co., Ltd. eA P N Co., Ltd.

ISQ-009-2-1
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REPORT OF RADIOGRAPHIC EXAMINATION
gt A~ ~ !P 3!1- AI gj ~ .=il .ki

A~MEI Report No.

OLSUnG
IS-APN-E-11580-RT-004

ILSUNG CORPORATION(
Page _ 4_ of _4_

iiI g ~ -'" 71 ~ Jti E.~ 1E 3. <=
"" 0 ..,...

m ~
OJ gj g- cH 2- ci .A. .A. '2'! ell §.
"" C> - -
~ ~ :::::J. ~ "" I§! AI 01 .2..,--
2.~ ~ ~ ~ AI E:J ~C>

01 01 1lI l=l

'" t=l ..,...
Joint No. Film No. E JI Grade Reject Welder Remarks-

III
c: Cause IDNo.0 Z.~ eJ t':l .2 ~~~2

Qi c: ~
.:;

0 c: <3 Ef = =0 .r. ~ ~~~ g~Aft':l.2 til .:ilc: '0; '0; Ol ..= '0 a l=l
Q) ::::l ::::l ()

0- IL. ::::l ~ e c: ..= ~ c:-- u Z. ::J 2 Q) a. 0 ~2..!
0 0 ..= 0 .;; () ... ()

C. tS .:.! '0; III
() .:.! .:.! Ol e Q) E Ol ~ 2 '0Q) Q) !!! () () "0 c: !!!() 'iii' ell ell .!!! 0 c: ::::l ::::l ::::l 0

() () ...J ...J C/) 0- ::::> CO I- C/) () 0::« 0::
E-11580 8 @l (§) @l @J @l e @l @ ® @

B08 17 - 1 V 1279

-BLANK-
./

kC }~':;l~;'! ~},.'/:;::d b
, ,

, ' i"'", ,. ....." .......'",
~ Ir----.

r "')-r
"- " ., I.

/:.._':~~ J'f i.(;'jjIl ' ' , "r-
'.. '.- ~

(~ ~!;': "/ -j r: ~::~- i

LG:"" "".-PI ./': I') . ;)0 /fJ~,,·.0 \.1;

L

/
IU '" ...-
OW TNESSED
Da~ ~ture:

~. r ...
I~rn ~heriioy"tl

~

"

~Xamined~yC.J.KWON~C--
Level

II B.M.SHIM~ _> Level III'" cll~ Approved by cjl~..
.A- e.!-- a --

~A P N CO., Ltd. ~A P N Co., Ltd.
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ E? :m AI gJ ~ .=il Xi

r;al

(OLSUnG
IASME I

ILSUNG CORPORATION

Report No.

IS·APN·E·11570·RT·005

Page _1_ of _3_

Customer
SHELL CANADA ENERGY Project Name

~Af21
CARMON CREEK PROJECT

Item Name
~~

VRU INLET GAS COOLER
Traveller/PCS NO.

~ClI-§-2.f
N/A

P-13SG-007

4511951391

SA516-70N
17 0 mm

VP-SG07-E11570-001 Rev. !b.

Item No.
¥~'2:!:2.

Densitometer 1.0 No.
~£f.il 7171'2:!:2.

Shooting Position
~:ill Eft xl

View
t!!"~

Joint Config.
g~22J'

E-11570

06013399

o Single o Double [] Panoramic
8~""l Olg~ ~~~

o Single o Double
e!-~ C;><f"'0

BUTT JOINT

Work Order No. :;g.Af'2:L2:'
P/O No.

Material/ Thickness
AIl@!/.!;f-AIlfFJJlI

Dwg. No.
£e!I:!:!2:.

Weld Thick'/Reinforcement
g~fFJJlI/g~~~

Penetrameter/Constrometer
~:ill£J1I/J1I~J11

17
2

ASTM 1B
N/A

0mm
0mm

o S.Side
D F. Side

VP-SG07-COMM-010 _ f:...
(ISe-RT-06) Rev.ill

ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 AP1660(8th ED.2007)

SH'T

SH'T

34

o inch
Dmm

o inch
Dmm

D inch
Dmm

o No.!?-

D No.!?-

0.005

TYPE I / Fuji #80

41/2" x 12"

N/A

0.016(W8)

Total Sheet

~ gj OH *

Front
Back

o Yes ~

o Yes ~"B" Attached

Screen
~3E:!

Lead Backing
HEH!j-XI \:;t~

Shim Thickness
~ fF JJlI

Sensitivity Wire type
~£/~I±~~£

Film Type/Brand/Size
~ ~ Ef gj/3JI

No. Film/Cassette
Cassette LH Film OH*

Procedure/Ace. Criteria
~xfM /~~Jle

X-ray Equipment/Radioisotope N/A KVP mA

Q!J~cHOI ~1:J1/§Eft~:1: 0 Ir-192 D CO-60 40 Ci

Focal Spot Size/Source Size 3.0X3.0
D inch

~~ 3JI 0mm

Exposure Time hr min sec

!:c. ~ AI Z!" - hr 7 min 30 sec
.!

\ Source to Object Distance D inch

~21 Jlcl(MIN)
575

0mm

Source side of Object to Film Distance
19

D inch

~~ Jl cl (MAX) 0mm

Speafied Density 2.0 - 4.0
~:2f£

Surface Condition D As Ground 0Aswelded

Ee!~Ell 'C! of g~

No. Of Exposures 2
!:c.~~*

Exposure Setup

Location Marker Placement D Source Side 0 Film Side

Examined by
AI ~ C.J.KWON

Level
cll~

II 0 Date of Examination f:l A~~ A~

o Date of Report .'i!-.:i1M ~~g)Xf

2014.11.19
2014.11.20

Approved by
-5- ~

150-009-2-1

B.M.SHIM

~ A P N Co., Ltd.

.I-•._~
"

~ A P N Co., Ltd.

-
OwneJlCustomer ~~~/.:i!~~&.e!- f5:1~/~~~..,l..._

!9"'Revieweo ~ REV/EWEf
Level 0 Witnessed 0 WITNESSE 0

cll~ III UT~ge~r:;g.'2.!f:lA~.e!-L ~~~!lD}ture;

--==~ r- ~~3r,/¥- I~~
..{..:)~ ~c: naustrial S@rYlco HSB G~

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ J!I- AI gj ~ =u Ai

Ib I

IASME I
ILSUNG CORPORATION

Report No.

IS·APN·E·11570·RT·005

Page _2_ of _3_

tJl

RemarksWelder

10 No.

Reject

Cause

= =C5 l=t

GradeJI

3~

ell §

01 .2
E:l §l

~!:F
E

~
'S:
~ 6

:!::' c:
Q. 0
... ()

~ -0... 0
() 0::

®©

'2.1 i2:! '8 .IE
Ci ~ ~ ~

~ -'f- ~ AI
~ AI
01
I=l

i!:! ~ ~ ~ 71
~~~gjIDcH~

~~.:J.

~ ~ ~

~

Film No.

E·11570

Joint No.

B04 2 V 1279

2 3 V 1279

3 4 V 1279

4 5 V 1279

5 6 V 1279

6 7 V 1279

7 8 V 1279

8 9 V 1279

9 10 V 1279

10 11 V 1279

11 12 V 1279

12 13 V 1279

13 14 V 1279

14 15 V 1279

15 16 V 1279

16 17 V 1279

17 1 V 1279

B05 2 V V 1279

2 3 V V 1279

5 V

6 V

3

4

5

4 v 1279

1279

1279

n REVIEWED

IU WII

Date I Signature:

6

7

7 V

8 V

c': ';iio. 210' Joj
,0, XA)V- l.I?n I U

, ,
I

1279

1279

" "-.. 7T~rz.:"tIL '-"'/."-f. lOy

Industrial S rvic.

8 9 V 1279

I~el
Examined byC.J.KWON~~ ClI~
AI ~ ~~

~A P N Co., Ltd.

II Approved by
§ 2.!

8.M.SHIM .I .~:_> Level III
~.. ClI~

e> A P N Co., Ltd.

150-009-2-1

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ .llI- AI g:f ~ .J} M

JASMEI Report No,

OLSUnG
IS-APN-E-11570-RT-005

ILSUNG CORPORATION( Page _ 3_ of _3_

2 g ~
~ 71 '2:J 't! ~ fE 3- ""'"

..,
gj- ~

O'l 01 gj- 2.H .:::i2 Ci A A '2'! ell §
'" '=' 0 - -

~ ~ ::J. ~ '" ~ AI 01 2-r

~ ~ ~ ~ AI El ~
01 01 ~

l=t
'=' I:l ..,

Joint No. Film No, E JI Grade Reject Welder Remarks-
en
c: Cause 10 No.0 .2;-

~ e.! \:!:! .£ ~~~.2 ""ai c: c: "ti ~
';>

E!-o 0 .r:
~

= :::J. ~gj-~ g~Af\:!:!:£ l:J1 .:L!.c: '(ij '(ij Cl -= '6 C5 l=t
Q) ::;, ::;, ::;, -=a. 11. - e c: - c:

'0 - "0
~

::;, $ ~
'5. 0 ~2..!

0 c: 0 :5 en .. U15. 0 "'" - en CD Cl ~ $Q) 0 "'" "'" Cl e E 0Q)
~ 0 0 III "0 c:

~0 '(jj' III III 0 c ::;, ::;, ::;, 0

:i. a:: u ....I ....I u; a. ::::> III I- en u a::
E-11570 8 @l @ @ @) @> (8 @J @ ® @

805 9 - 10 V 1279

10 - 11 V 1279

11 - 12 V 1279

12 - 13 V 1279

13 - 14 V 1279

14 - 15 V 1279

15 - 16 V 1279

r 16 - 17 V 1279

17 - 1 V 1279

-BLANK-

, . ,Siil:dc ~iVi,,··,""'d t I.',"", '-' ~ \l " .I

..~:~~.f:~~
VVI:. 1i:;~~:;;';I.::;U

r"" ~:: ~:.:r

-." ,

,-' Po Q C.I >.,>'.':..::"<T L:J'J
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.".--

REVIEWED
VVII

lite I Signature:

V ~.~~.,l~
d

Industrial Servic 5

'.

Examined bye. J.KWON
Level II B,M.SHIM~_:» Level III

~~ Cil~ Approved by Cil~..~
AI ~

.A. e.!-- C5 --
eA p N Co., Ltd. eA p N Co., Ltd.
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ¥ ~ AI gf ~ ~ M

ASMEf
ILSUNG CORPORATION

Report No.

IS-APN·E-11570-RT-006

Page _1_ of _2_

Customer SHELL CANADA ENERGY Project Name

gAf21
CARMON CREEK PROJECT

Item Name
~~

VRU INLET GAS COOLER
Traveller/PCS NO.

~ClI §-2.~
N/A

P-13SG-007

4511951391

SA240-S31803
15 0 mm

VP-SG07-E11570-001 Rev. ~

Item No..
¥~~~.

Densitometer I.D No.
~.I.7j1 7171~~

Shooting Position
-"? :ill- !fl. xl

View
:et~

Joint Config.
g~22J'

E-11570

06013399

o Single o Double 0 Panoramic
8~1;!:J Olg'=!'! %!:@-~

o Single o Double
~~ ~~

BUTT JOINT

Work Order No. gA~~~
P/O No.

Material/ Thickness
All ~/¥A11 fF»I1

Dwg. No.
~e!l:!:!:2

Weld Thick'/Reinforcement
g~fF»IlIg~ 9:!~

Penetrameter/Constrometer
!'? :ill-~ JlI/JlI~ JlI

15
2

ASTM 1B
N/A

0mm
0 mm
G S.Sideo F. Side

X-ray Equipment/Radioisotope
!!!l~cllOI ~1:J1/§!fl~.1:

N/A KVP mA

o Ir-192 0 CO-60 40 Ci
Shim Thickness

~ fF »II
N/A

o inch
Dmm

Focal Spot Size/Source Size
~'~3JI

3.0X3.0
o inch

Gmm
Sensitivity Wire type

6'" .I./~I ~~ ~.I.
0.016(W8) G inch

Dmm

2.0 -4.0

500 - 575

VP-SG07-COMM-010 _ /\
(ISC-RT-06) Rev·U

ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 AP1660(8th ED.2007)

TYPE I / Fuji #80

41/2" x 12"

No !?-

o inch
Dmm

o No!?-

o
0.005Front

Back

o Yes .g.

o Yes .g.

Lead Backing
HE:!"~XI \::t~

Screen
~3E:!

"B" Attached

Film Type/Brand/Size
~ ~ El- gj/3JI

Procedure/Ace. Criteria
ijj1xfM /~~Jle

sec

sec

o inch

Gmm

o inch

Gmm

min 35

min 30

GAS Welded
g~

4

7

hr

hr

o As Ground
'2:!D~

Speafied Density
~~~

Surface Condition
Ee!~E11

Exposure Time
~ ~ AI 2!

Source to Object Distance

~21 J12.I(MIN)

SOl,lrce side of Object to Film Distance

~~ J12.1 (MAX)

No. Of Exposures
~~~*-

2 No. Film/Cassette
Cassette Ul Film llH *- SH'T

Remt
s '~_:_.~: 1:J

'I ,~. ' ... --, I

I"i i
L. j;Ju,~c/_~!

Exposure Setup Total Sheet
~ ~ llH *-.

18 SH'T

Location Marker Placement 0 Source Side G Film Side

Examined by
AI ~ C.J.KWON

Level
cll~

II G Date of Examination ?:lA~~ A~o Date of Report !i!..:i] M 6t~ g) Xf
2014.10.29-11.28

2014.12.01

Approved by
15' '2! B.M.SHIM

130-009-2-1

• A P N Co., Ltd.

~.-->..JW.MW

• A P N Co., Ltd.

-

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ .llJ- AI ~ ~ :il Ai

al
Report No,

IS-APN-E-11570-RT-006

( OLSUnG
I ASME I

ILSUNG CORPORATION
Page _2_ of _ 2_

Joint No. Film No.

2 R ~ "" 71 '2:J 'ti ~ IE =:1 2= <= -r

m ~
ot 01 m c.Il .::il Ci .A. .A. '2'! ell E
"" I=l C> - - -
~ ~ ::J. ~

<= 't!! AI 0/ 2,-

~ 2.~ ~ ~ AI E:l ~=
~ g[ ~

I=l
-r

E JI Grade- Reject Welder Remarks

V

E-11570

802 1 -

2 -

3 -

4 -

5 -

6 -

7 -
(

8 -

9 -

10 -

11 -

12 -

13 -

14 -

15 -

15 -

16 -

17 -

Qi c:
0

c: 'iii
Q) ='a- u.--C. '0 .>< 0 0

0 .>< .><Q) Q) e 0 00 'iii' III III0 0 ....I ....I« 0::
8 @) @J

2 V

3 V

4 V

5 V

6 V

7 V

8 V

9 V

10 V

11 V

12 V

13 V

14 V

15 V

16 V

16R V

17 V

1 V

CIl
c:
0 Z.

c: "ti ~ 'S;
E!-o .s::

~
= ='iii Cl -= :a C5 '='

=' -==' - e c: - c:
0 Z. :::J .l!l Q) '0. 0

-= 'iii
0 £ CIl 0 ... 0

Cl e (]) E Cl ~ .l!l (5"0 c: e..!!! 0 c: =' =' =' Ii.(f) a- ::::l m I- (f) 0
@ @ @ e @ @ ® ©

Cause ID No.

l:J1 .:i1

-BLANK-

\-
!
I .

: _.- -

/

~ I SIg_nature:--
~:'-~£/~~

Industrial 8ervi Fe!

---~.- :~I:~I IIExaminedbyC.J.KWON ~--~- lOJ'C!

AI ~ ~~-

eA P N CO., Ltd.

150-009-2-1

Approved by
5 2J

B,M.SHIM .I u.JaL: _;:) Level III
~.. C11~

eA P N Co., Ltd.

CCK-4511951391-0100-K01-00001-073
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REPORT OF PENETRANT EXAMINATION
~ ~ @ ~ AI ~ ~ .::il Al

Report No.

IS·APN·E·11570·REP PT·001IJLsUnG
•
LA~ME

ILSUNG CORPORATION
Page of

Project Name :;g.Af~

CARMON CREEK PROJECT

Customer 1jS-~1jS-

SHELL CANADA ENERGY

Dwg. No. £'2H!::!£

VP·SG07·E11570·001 Rev. ~

Rev. 6.Traveller/PCS No. §'<:ll ~cf

N/A

Item Name ~~

VRU INLET GAS COOLER

Process of PT~.!f-If:t~:;g.~

VISIBLE, SOLVENT REMOVABLE

Work Order No. &P/O No. :;g.Af't!£

P·13SG·007/4511951391

Item NO. ¥~ 't! £

E-11570

Black Light No. ~~ cfol §. 't! £

N/A

Procedure / Ace Criteria ~ ~fAi /~~ 71~

VP·SG07·COMM·010
(ISC·PT·06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

Surface Condition .H. Ii:!~EH

AS GROUND and AS WELDED

Black Light Intensity ~~cfol§. ~£

o N/A ft-cd D

APP.8

IJw/ClIf

MateriallThickness A\I~/¥7Jj1 Test temp. Algj.g£ Light Source ~~ ~1::l1 Light-Source to Object DislancelLUX ~I~Pi2.I/~5'.

SA240·S31803/15T 15 'C GLOW LAMP 550 W 150 em 1130 Lux

Penetrant Brand~.H.,Type~EH, Batch No.Ail~'t!£ Apply D Brush ~~

~ .!f- Ail NAWOO I NPP-2113NPP14 7'~ .R o Spray~Af-,=

Emulsifier Brand~.H.,Type~EH. Batch No.Ail~'t!£ Apply D Flow-on ~~

* :2:f Ail N/A 7'~.R o Spray ~Af-,=
r

D Brush ~~Remover Brand~.H..Type~EH, Batch No.Ail~'t!£ Apply

Ail :&l Ail NAWOO I NPR1-3/13NPR14 ~% D Spray~Af

Developer Brand~.H.,Type~EH, Batch No.Ail~'t!£ Apply D Brush ~~

~ ~ Xii NAWOO I NPD-4/13NPD14 7'~ .R 0Spray~Af-,=

D Immerse~~

D Immerse ~~

o Handwipe ~of\:!l

D Immerse ~~

D Immerse ~~

Dwell time ~ .!f-AI:cJ-

10

D Wash ~Oi\:!l

Bleed out ~~AI:cJ-

15

min~

min~

C. "0"Q)" Q)

Ident. No. 0 'iii'0

~'l!'t!~
« a::
y ..a

B02 (15-16) V

Interpretation
~ ~

No Record;lble Indication

-BLANK-

/'

ll'REV1EWED
U VVII

Dat8 f Signature:

Remarks
1::l1::il

Repaired area

/\

U Owner/Customer1jS-~1jS-/::il~~&~

AP:OV~lbY B.M. SHIM
<::> ~

Industrial SeT rices

n SKETCH ON DOT LINE, IF NECESSARY or r l ATIACHED. ~!2.AI ~H::!~I"oli ~71Ij;Ii;f7iq!'Ei= ~¥~?A!.

o Date&Time of Examination ~ Afgj Xf/AI?.f

( E~~in~by C.J. KWON .::::::3:z:...C------c;~;;;-lv~~~I-III o Date of Report .'i!::ilM ~{§gjXf

if) A P N Co., Ltd.

J "_-Ie=-- _:> t-;I':I III D .." 17~ L ~,
~ ... .. '-, ... Third Party Inspectora-~ oArti----------------- -

• A P N Co., Ltd.

ISO-009-2-4

2014.11.27

2014.11.27

D ANI/AI

CCK-4511951391-0100-K01-00001-073
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REPORT OF ULTRASONIC EXAMINATION
~ ~ IH ~ ~ AI gj ~ ::i1 A1

lASMEI Report No.

~LSUnG ILSUNG CORPORATION IS-APN-E-11570-UT-DFOO1

Page 1 of 1
-- --

Project Name ~A~~ Customer 9-~9- Dwg. No. £ '2'! \Ii.2-

CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-o01 Rev. D
Travelier/PCS No. sCiI ~2.~ Work Order No. & P/O No. ~A~\Ii:£ Procedure lAce. Criteria ~ ;<:~A~/-l:I-~ 71 i?

~Rev.
N/A

N/A P-13SG-007 I 4511951391
ASME SEC.VIII.div.2 para.3.3.4 2010 ED.+ 2011 ADD.

Item Name "is"~ Item No. ~~It!.2. Joint No. ~~~ \Ii:£

VRC INLET GAS COOLER E-11570 SEE IDENT.NO

Joint Config ~~22} Method AI gj tgtgj Surface Condition ±E '2'! ~EH MateriallThickness All §1/.!f-llil

N/A 0Contact~~ Dlmmerse~~ AS MACHINED
SA182-F51 (S31803) , SA765-11 +

S31803 CLAD I 83,98,143T

Test Temp. Algjg£ Test Type ~EH Manufacturer All.:':".A~ Serial No. ~~\Ii:£ Due Date '2!li~ x~

Equipment
@mbient ~g D Elev. %g Algj~l:Il EPOCHXT OLYMPUS 081113804 2015.06.12

Type Block Angle Frequency Size Manufacturer Serial No. Type Length Manufacturer
~E/l iil~Z{£ ?Ii~~ ~171 Xll.:EAf ~~tt!.2: gJEH ~Ol Xll~Af

Transducer B2S 0° 2MHz 240 MWB 57745-59903 Cable
Et~:;q- 7l101~ LemoOO+

2M KrautKramerLemoOO

TestAngle AlgjZj-£ Couplant ~ ~ DH ~ Calibration Block lil~~~

0 0° D 45° D 60° D 70° D Glycerin g;:'1 All E1 00i1 2~ DCMC IIW, REFERANCE BLOCK

15. "0 Ql
Ql Ql Location %OAC ""C

Ident. No. 0 '(j) Length Width Depth ~ Remarks0

~~ \Ii :£ « 0:: -'flxl
~Ol ~ :f.!ol (MAX) (9

I:JI :Jl
from ~~~~

o~ '=' <==
I=< .". ='='

Channel flange V No Recordable Indication 1150*1358*143T - 2EA

Channel cover V No Recordable Indication 1358*98T - 2EA

Channel cover flange V No Recordable Indication 1150*1358*143T - 2EA

Stationry tubesheet V No Recordable Indication 1358*83T - 2EA

-BLANK-

~ SUnG I../..
Dy..

Sketch of Scanning
IG'V .,

QA DEPTA'i~. J. HW~~ ItDATE ..:WJ. 20 /
.,I.

O%JL:/'

/ Jl.- /o v- .V' L

~ S
I~REVIEWED

o WITtJESSED
~Signature:

/ /

~~~~
,

t4. (.ftj
Industria! Services

DSKETCH ON DOT LINE, IF NECESSARj. or o ATTACHED. ~RAI ~~8-OjI :::':::71lxl"5~7~q 5E.-'E ~.!¥-w?i!.

Examined by
//J"~ Level oDate&Time of Examination ~ A~~ x~/AI:cl- 2014.08.27

S.M.LEE
~,i:/'

II
AI g

C11'1i!! oDate of Report ~.:JlA~ 'Q{g ~ x~ 2014.08.27

~A P N Co., Ltd. D Owner/Customer9-~9-/::.J.~ :Y-9-~

Approved by
~->

Level

£1 B.M. SHIM III D Third Party InspectoriR e.! ~ Af:t!: DANI/AI0- .. C11'1i!!
-

~APN Co., Ltd.

ISO-009-2-2

CCK-4511951391-0100-K01-00001-073
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REPORT OF ULTRASONIC EXAMINATION
3:: ~ In @ ~ AI ~ ~~ }d

Report No.

IS-APN-E-11570-UT-001

~LSUnG
I ASME I

ILSUNG CORPORATION
Page 1 of

Rev.

Project Name ~Af~

CARMON CREEK PROJECT

Traveller/PCS No. .§.cjl ~2.f

N/A

Item Name ~~

VRU INLET GAS COOLER

Customer -'jS-g-'jS-

SHELL CANADA ENERGY

Work Order No. & P/O No. ~Af\!i.2:

P-13SG-007/4511951391

Item No. .!'j!~\!i.:2:.

E·11570

Dwg. No. 5:. 'i!:! \!i:£

VP-SG07-E10070-001 Rev.

Procedure/Acc. Criteria ~;<:fAi/1::!-~Plfr

VP-SG07-COMM-010(ISC-UT-06)

ASME SEC.VIII.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SI\578 level C + API 660(8th ED.2007)

Joint No. %~ {j \!i.2:

SEE IDENT.NO

/\

Joint Config ~~ 2 g)'

Butt Joint

Method AI gj ~'g;j Surface Condition it 'i!:! ~EH MateriallThickness All ~/¥]]JI

GContact ~~ Dlmmerse9~ AS WELDED and AS GROUND SA240-S31803 /15T

Type Block Angle Frequency Size
~EH .li!~zt5'. ~TI~:.r 3.71

Transducer MSEB4 0" 4MHz 100

'Ef~A~ 4C8X15LAD45 45" 4MHz 8'15

4C8X15LAD70 70" 4MHz 8'15

Test Temp. Algj.g5:.

[J\mbient ~.g 0 Elev. g..g

Test
Equipment
Algj~1::I1

Type gjEH Manufacturer J:jl3".Af Serial No. ~£:!\!i.2: Due Date ~li.'~ xf

EPOCHXT OLYMPUS 081113804 2015.06.12

Manufacturer Serial No. Type Length Manufacturer
;>;il3:0Af ~£:!~.2. ~EH ~Ol Ail 3". AI
MWB 57462-22034 . Cable
TKS DlANB08 7l101~ LemoOO+

2M KrautKramer
TKS DLANB14 Lemo01

Test Angle )HJ Z{5:. Couplant ~ ~ OH @!

Goo G 45° 060° G 70° o Glycerin ~2.IAlIE:! 0 Oil 2.~ GCMC

Calibration Block iil~~~

IIW, REFERANCE BLOCK

a. '0 Q)

Q) Q) Location %DAC "0

Ident. No. u 'Qj' Length Width Depth ~ Remarksu
0:: !?-I:,:I (MAX) Cl

~ '2..! \!i .2: <l:
~ol ~ flOI 1:11 :ll

from .!i!~~~
gj- "" -,=-=

'2 ='='

Main seam
V No Recordable Indication FinalA01, A05

-BlANK-

"A 1\1 'IW ... .... " .."

Sketch of Scanning

leJflVIEWED
eJ WITNESSED

~0.2... t!I,~/·e:a:c: lloyd Y
Industrial services

o SKETCH ON DOT LINE, IF NECESSARY or

""
_~==::::::::::-,L_e_v_e....l_ G Date&Time of Examination ~Af~Xf/AI{}

EX3mined by C J KWON ~ - II
AI 21 .. .......... --e;;:s-e:;::::: cjl ~ G Date of Report ~::ilAi -?Q'~ ~ xf

2014.10.02

2014.10.02

Approved by
'5' el B.M. SHIM

ISQ-009-2-2

~ P N Co., Ltd.

~-,.~
@)A P N Co., Ltd.

o Owner/Customer-'jS-g-'jS-/::il:zJj tJ'~-E!-

Level
III 1-=-=:-':"""":"":::--:--;---;--==;-;:;;-=;;-;;-::;;----...,....,.--:-:-::-:-:-:------1

ClI~ 0 Third Party Inspector~e.!~Af~ U ANI/AI
-

CCK-4511951391-0100-K01-00001-073
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REPORT OF ULTRASONIC EXAMINATIO~J J
~ ~ In §t ~ AI ~ ~ ~ Al LAS M E

(

Report No.

JLSUnG ILSUNG CORPORATION IS·APN·E·11570·UT·002

Page 1 of 1
-- --

Project Name ~Af~ Customer 9--§9- Dwg. No. .s:. e1 \!J .:§:

CARMON CREE~PROJECT SHELL CANADA ENERGY VP·SG07·E1 0070-001 Rev. /\
Traveller/PCS No. ~i!-II ~2.f Work Order No. & P/O No. ~Af\!J':§: Procedure /Acc. Criteria ~:<:fA~/i:':!-~PI~

~Rev.
VP-SG07-COMM-010(ISC-UT-06)

N/A P-13SG·00714511951391 ASME SEC.VIII.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C+API 660(8lh ED.2007)

Item Name ~~ Item No. .!f-~\!J.:§: Joint No. ~~{j \!.:!.:§:

VRU INLET GAS COOLER E-11570 SEE IDENT.NO

Joint Config §~2~ Method AI gj ~'g;j Surface Condition 1f. e1 ~EH MateriallThickness All ~/.!F7]J1

"D" Joint o Contact ~?ij- o Immerse 9~ AS WELDED and AS GROUND SA516·70N /17T

Test Temp. AI gj g.s:. Test Type ~EH Manufacturer Ail ±Af Serial No. ~~\!.:!.:§: Due Date 'l!-li~;q
Equipment

Bmbient ~g o Elev. gg Algj~t:l1 EPOCHXT OLYMPUS 081113804 2015.06.12

Type Block Angle Frequency Size Manufacturer Serial No. Type Length Manufacturer
~EH .li!.~Z{£ -?-n~~ 371 Ail~Af ~~'i"::!~ ~ElI ~Ol Xil±Af

Transducer
4C10N/4MHz O' 4MHz 100 TKS NEEA226 Cable

'Ef~;q MWB45-4 45' 4MHz 8'9 MWB 56927-70186 71101~ LemoOO+
Lemo01

2M KrautKramer
MWB70-4 70' 4MHz 8'9 MWB 56929-73828

TestAngle Algj~.s:. Couplant ~ ~ OH ?iI Calibration Block jjJ.~~~

00
0

045
0 0600

0700 o Glycerin § 2.1 All E:! OOil.2.~ 0CMC IIW, REFERANCE BLOCK

a. '0 Q)
Q) Q) Location %DAC -0

Ident. No. 0 'ar Length Width Depth e Remarks

~'2J \!.:! .:§: ~ 0:: !fI :<:1
~ol ~ ~ol

(MAX) (!)
1::11 :Jl

from ~~~~
gj- ~ §g

Nozzle to shell
V No Recordable Indication Final

51,52

-BLANK-
..1..

I":~Y'"- --- ............,\ nv.""'- )Yhn.A ntI:lT ~ I U\!tI.UI~

DA1t Ii VV .I). 2l)C)U 1/<7<../~,

Sketch of Scanning
r---

~
1'-

I~~ S
~ ~,r'

~

o SKETCH ON DOT LINE, IF NECESSARY or o ATTACHED. ~2AI ~{jf1oU ~7iI:<:Ii5f/iq5E.c ~.!f-~~.

Level o Date&Time of Examination -fjAf~Af/Alll 2014.11.13
Examined by C.J. KWON TT

AI ~
~T~ i!-II~ o Date of Report ~::ilA~ ~~~Af 2014.11.13

~ P N Co., Ltd. 0 Owner/Customer9--§9-/::il:z!j :Y~-N
/'

Approved by -4--a-->
Level ILY'".JoiEV1EW D

~ eJ 8.M. SHIM III o Third Party Inspector~2.!~Af~ DANI~ D"" i!-II~.. - Date I Sjgnatur :

~A P N CO., Ltd. ~T"V' fr,if~
ISQ-009-2-2

r Lloy
Industrial ServicE

CCK-4511951391-0100-K01-00001-073

140/309



REPORT OF ULTRASONIC EXAMINATIf"1 PAGEl ?E
~ ~ TIl ~ ~ AI gf ~ ~ A-j A SMEl

Report No.

ILSUNG CORPORATION IS·APN-E-11570-UT·Q03

Page 1 of 1

Project Name ~Af'21

CARMON CREEK PROJECT

Customer -?-g-?-

SHELL CANADA ENERGY

Dwg. No. .s:.~It!~

VP-SG07-E10070-001 Rev. /\
Rev.

Travelier/PCS No. ~i!l1~2f

N/A

Work Order No. & P/O No. ~Aflt! ~

P-13SG·007/4511951391

Procedure lAce. Criteria ~ ~fA-i/rl~PI if

VP-SG07-COMM-010(ISC-UT-06)

ASMESEC.V1I.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SAS78 Level C + API 660(8th ED.2007)

Item Name ~'2I Item No. ¥~It!~ Joint No. ~~~ It!~

VRU INLET GAS COOLER E·11570 SEE IDENT.NO

Joint Config ~~ 2. 2J'

"T"Joint

Method AI ~ ~'tl Surface Condition li~ ~E/l MateriallThickness All ~/.!f.JJ11

G Contact ~~ D Immerse 9-§ AS WELDED and AS GROUND SA516-70N 136T

Type Block Angle Frequency Size
., . ~E/1 jj!~zt.s:. 9-Ii~? 3,71

Transducer
4C10N/4MHz O· 4MHz 10flJ

'Mi!p:f MWB45-4 45· 4MHz 8·9

MWB70-4 70· 4MHz 8·9

Test Temp. AI~g.s:.

~mbient ~g D Elev. S-g

Test
Equipment
AI~~~I

Type ~EH Manufacturer Xil3":.Af Serial No. cgJ~It!~ Due Date '2!li.cgJ Af

EPOCHXT OLYMPUS 081113804 2015.06.12

Manufacturer Serial No. Type Length Manufacturer
~1~Af ~E!\':!~ ~ElI ~Ol Ail~Af

TKS NEEA226 Cable
MWB 56927-70186 3UOI~ LemoOO+

2M KrautKramer
MWB 56929-73828 Lemo01

TestAngle AI~ zt.s:. Couplant ~ ~ OH ~

Goo G 45° D 60° G 70° DGlycerin ~2.Ii<lIE:! D Oil 2~ GCMC

Calibration Block .1i!.~~~

IIW, REFERANCE BLOCK

Ident. No.
~'ZJIt!~

a.
Ql
o
Ji

1l Ql

Location %OAG 't:l

'ar Length Width Depth l!!
c::: !fI :;;;1

~Ol ~ i.!ol (MAX) (!)

from .Ii!.~~t!.. E:::la =""

Remarks
til ::il

Lifting lug welded area v No Recordable Indication Final (sheil S7ek)
-BLANK- r--... --~ -J.'-f/-'7""-+--~- ,

lJy

f

Sketch of Scanning

/

I

DSKETCH ON DOT LINE, IF NECESSARY or G ATTACHED. ~RAI ~~~foU ~7iI~If;f7iq EEr ~¥%t~.

2014.11.30

2014.11.30G Date of Report ~.:i!.A-i ~~cgJAf
II

Level G Date&Time of Examination ?;jAfcgJAf/AIn-

C.J. KWON .~-"-"";-=~=:;::--::-i!l:;;;;I~

.,. P N CO., Ltd.

Examined by
AI ~

Approved by
g ~ B.M. SHIM

Level

~ i!ll~ III D Third Party Inspector~~~Afi!t
---------------- -

D ANI/AI

~A P N Co., Ltd.

ISQ-009-2-2

CCK-4511951391-0100-K01-00001-073
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REPORT OF ULTRASONIC EXAMINATION
~

c::> :m E~ .M AI 5-l I:::::l ~ Al ASME I5 = = = --I.-

Report No.

JLSUnG ILSUNG CORPORATION IS·APN·E·11570·UT·004

Page 1 of 1
-- --

Project Name ~Af~ Customer 9-~9- Dwg. No. £~\!:!~

CARMON CREEK PROJECT SHELL CANADA ENERGY Vp·SG07-E1 0070-001 Rev. /\
Traveller/PCS No. §.cll ~2.f Work Order No. & P/O No. ~Af\!:!~ Procedure /Acc. Criteria ~xfA-j/-N~171~

~Rev.
VP-SG07-COMM-010(ISC-UT-06)

N/A P·13SG·00714511951391 ASME SEC.VlI.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC v SA578 Level C +API 660(8th ED.2007)

Item Name ~~ Item No. ¥~\!:!~ Joint No. ~~{:! \!:!~

VRU INLET GAS COOLER E·11570 SEE IDENT.NO

Joint Config ~~2~ Method AI gj ~'tl Surface Condition 1£~ ~E11 . MateriallThickness XII ~/¥JJ11

Butt Joint, "D" Joint, "T" Joint o Contact ~ i!'j. 0 Immerse 9~ AS WELDED and AS GROUND SA240-S31803 /1ST

Test Temp. Algjg£ Test Type ~E11 Manufacturer Ail3::Af Serial No. ~~\!:!~ Due Date 'C!li~xf

Bmbient ~g 0

Equipment
Elev. gg . Algj~t:t1 EPOCHXT OLYMPUS 081113804 2015.06.12

Type Block Angle Frequency Size Manufacturer Serial No. Type length Manufacturer
~E\1 li!~:zf.s:. 9-Iit.::f:- 371 ~1~Af ~i~H!:!£ ~EH ~Ol Xil::l';Af

Transducer MSEB4 O· 4MHz" 100 MWB 57462-22034 Cable
@~Af 2C8X14LAD60 60· 2MHz 8"14 TKS DLANB005 31101~ lemoOO+

2M KrautKramer
2C8X14LAD70 70· 2MHz 8"14 TKS DLANC005 lemo01

Test Angle AlgjZj'£ Couplant ~ l!l OH~ Calibration Block 1i!~ ~~

00· 045· 060· 070· o Glycerin iii cl1<l1 E:! OOil2~ 0CMC IIW. REFERANCE BLOCK

a. &i
Q)

Q) Location %DAG "0

Ident. No. 0 'ar Length Width Depth l!! Remarks0
0:: !f1 xl (MAX) (!)

~'2J\!:!~
«

~al ~ ?lal I:JI ::il
from !r.~~t!

gj' '" §ga

Main seam
V No Recordable Indication FinalB01,B02,B07,B08

Nozzle to channel shell V No Recordable Indication Final
T1 ·T? T<I TA

lifting lug welded area V No Recordable Indication Final

-BlANK-

Ia. ./ - '_'.'''"'-.

~
...'"

ItII! W

Sketch of Scanning QA DEPT. S. J. HWANG 3/A-DATE .f)Z-c .&~? 20{~

~i~U 1~IlEWED

~p
~ji r\ / / XA.\ ~ \W:-N:::S2ED

~ ~ ~ate I Signature:

I~ ) ~ (~~~.~.
? ' G rmanis er lJ

lnd~strial Se iC·-"3

o SKETCH ON DOT LINE, IF NECESSARY or o ATTACHED. ¥,IRAI ~{:!~I·oll ~7ilxli5f7iq EE-c ~¥%t?Al.

Level o Date&Time of Examination ?;lAf~xfIAI=l! 2014.12.09
Examined by

C.J.KWON~ Y-
AI ~ o Date of Report .!l.JlA-j ~{:j ~ xf 2014.12.09

~ PN. Co., Ltd. o Owner/Customer9-~9-/.Jl~ :y~t!!-

Approved by

~->
Level

;5 e! B.M. SHIM III o Third Party Inspector~ 2.!~ Af~ U ANI/AI.. i!ll~
-

~A P N CO., Ltd.

150-009-2-2

CCK-4511951391-0100-K01-00001-073
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Report No.

~L5UnG

REPORT OF ULTRASONIC EXAMINATION

ASMEI
ILSUNG CORPORATION

IPAGEI~ 1

IS-APN-E·11570-UT-005

Page 1 of 1

Project Name 'gAf2:'l

CARMON CREEK PROJECT

Customer ?~?

SHELL CANADA ENERGY

Dwg. No. £ \:! \!:J :£

VP·SG07·E10070·001 Rev. /\
Rev.

Traveller/PCS No. ~B11 ~~f

N/A

Work Order No. &P/O No. 'gAf\!:J~

P-13SG-007/4511951391

Procedure /Acc. Criteria ~;<:fA-J/t9-~PI ~

VP-SG07-COMM-01 O(lSC-UT-06)

ASMESEC.VII.div.l 2010 ED.+2011 ADD.APP12
ASME SEC V SA578 Level C + API 660(8th ED.2007)

Item Name ~2:'I Joint No. %~~ \!:J~

VRU INLET GAS COOLER E·11570 SEE IDENT.NO

Joint Config ~~ .2 2J'

"T" Joint

Method AI~ ~'gj Surface Condition .If. \:! ~EH MateriallThickness All ~/.!j=.JJ11

oContact ~<!ij- Dlmmerse 9~ AS WELDED and AS GROUND SA516-70N /15T

Type Block Angle Frequency Size
~E/1 .ii!~'4.s:. .2JS.j1~~ :171

Transducer
4C10N/4MHz O· 4MHz 100

'Ef~;'f MWB45-4 45· 4MHz 8*9

MWB70-4 70· 4MHz 8*9

TestTemp. AI~.g£

~mbient ~.g D Elev. g..g

Test
Equipment
AlgJ~1::I1

Type ~EH Manufacturer xii ±Af Serial No. ~~\!:J~ DueDate '2!-ji!'~J Af

EPOCHXT OLYMPUS 081113804 2015.06.12

Manufacturer Serial No. Type Length Manufac1urer
;<i1±Af ~~\!:!.2. ~Ell ~Ol Xii ::EN
TKS NEEA226 Cable
MWB 56927-70186 7l101~ LemoOO+ 2M KrautKramer
MWB 56929-73828 Lemo01

TestAngle AI~Zf£

o 0° 0 45° D 60· 0 70°

Couplant ~ ~ OH~

DGlycerin ~2.IMIE:! D Oil 2~ 0CMC

Calibration Block 1i!.~~~

IIW, REFERANCE BLOCK

0.. &l Ql
Ql Location %DAC "0

; Ident. No. 0 "l Length Width Depth e Remarks
~ 'Z.! \!:J ~

~ !fI ;<:1
~Ol ~ ?lol

(MAX) Cl
lJl :il

from ~~~t!
gj- '" ==>"2 ot:l

Lifting lug welded area V No Recordable Indication Final(Channel cover side)

-BLANK-

QA DEPT. J.~ - If
DATE t)P( . (p. 20( -'

Sketch of Scanning
\ I

/

iill"REVIEWED
o WITN:=SSED

Da~
--" ~;(]

German htL~ r
Industrial Servic~3

I

DSKETCH ON DOT LINE, IF NECESSARY or 0 ATTACHED. ~RAI ~~~k>Il ~71I;<:I-a-f7-lq EE-E ~.!j!.~~.

2014.12.19

2014.12.19

U ANI/AI

o Date of Report .5!.:ilA-J ~{:! ~Af

D Owner/Customer?~?/.:il?!j ~~-E!-.

II
B11~ --+--------------------1

Level 0 Date&Time of Examination ?::lAf~Af/Alll

~ P N Co., Ltd.

Level

~ B11 ~ III D Third Party Inspector~el ~ Afa-
--------------- -

Approved by
g.e.! B.M. SHIM

Examined by C.J. KWON
AI.~ ~

~A P N Co., Ltd.

Isa-009-2-2

CCK-4511951391-0100-K01-00001-073

143/309



Ai * ~ 'l!t 1* jJ:; 1ft.Cu,tome'

Page _1_ of _2_

SIEP
SEOUL INSPECTION & TESTING Co - c:::::) ~ zr- 7.~SITCO .Ai%~ ~.Al .Ai~T l:l}Jf-Eq.£ 41 ~54(oJA~% I Report No. SITCOIUS-SIEPIIS-UT-
TEL: (02) 552-1112 FAX: (02) 205 .!i!.jl).i Jtl§. E-11570-001

Project Name i'-).}rg Item Name / No. %rg Job / Contract No. 7l]~Jtl...2..

CARMON CREEK PROJECT E-11570 / VRU INLET GAS COOLER N/A

Dwg.s:.~ / Mfg. No.A114Jtl§. Rev. Surface condition 11~ "Il-E1l Code iT2:l/Procedure ~7.}Ai Rev. 7H:AcJ

VP-SG07-El1570-001 04 AS WELDED & GROUND
ASME SEC v. ARTICLE 4 I SEC VIII

Div.100E+ llAdd) II SIS H 241 IL SUNG Rev.8

Material AH ~ / Thickness ~7Jll Welding Method %1J 1JJ~ Groove Type 7H ~ i@ E1l
SA516-70(N) 17 mm SMAW 01 0 vOx o Bevel

Testing Equip. Maker/Type A114A} ~ i@-61 Serial No. Linearity Amp. Control within ± 20 % FSH

A] "fl:AJl:l] OLYLMPUS/EPOCH XT 131465001 z] ~).cJ Screen Height within ± 5 % FSH

Method ~A}1JJ~ Couplant 1J~ uH ~ Test Sensitivity ~AJ~s:.

0 Contact 1J~ 0 Immerse y ~ o Glycerin 0 Oil 0 C.M.C FSH 80 % 0+ 6 daJ - dB

Calibration Block .opcJ A] "fl ~ Referance Block rJ1l:l1 A1 "fl~ Calibration Sheet .liL:AcJ 71~

IIW Basic Calibration Block(l9T) SITCO-UT-001 0 Attached ~¥

Type Nominal Angle Calibration Angle Frequency Size Serial No. Cable Type and
Length

i@E1l i'-~ z.j-s:.C) .liL:AcJ z.j-s:.C) zr-:rr}y (MIIz) .::U](mm) ~~ Jtl§. 7lI°1{!- 'l'l'"1 'l! 7,.!0]

Transducer MWB70-4E 70 69.5 4 8X9 56929-71849 RG-174/2M
E1- 2i=. A} MWB60-4E 60 60 4 8X9 56928-72984 RG-174/2M0 -,

MSEB5 0 0 5 09/2(DuaJ) 57464-5040~ RG-174/2M

Distance measured from "0" Testing Method

0 Angle Beam (Butt-Joint) 0 Angle Beam (Fillet-Joint)

('v"
~VIEWE0

+

"" {~{
WITNESS ED

Date ( Sig~turE
. r.{" r.i'" 0"'·~~:X ----- ---------------
i~k/ 5 r Lloyd

0

/
Industrie SelVices

~

-
00 Straight Beam Straight Beam 0 Other

.......r-

71c1~:AcJ.g. "O"{Pf"E.~ ~ 31. cl=J ~Cl"d '>./
liiiHWiiiiii:. iiiiiiiiiii:;H S:>\

I /~..

0 Sketch on line. If necessory or o Attached ~.B..A1 ~'d-oj] ~7117.1 x-c {J-¥-~ 31

Examined by ~Level II 0 Date of Examination A1"fl~A}

A] t>-I 2014.11.140 S. S. JEONG % "if

Interpreted by : ~Level II 0 Owner / Customer zr--F:-zr- / jlZ!J ~-2j-:B-

Jt!- 78 . S. JEONG % "if

Approved by :~ X'--" Level III o Third party Inspector o ANI/AI i'- 'tl ~}.}:B-

15- 'tl :00:: ::fA."V. CHUN • rg "if

0J~ H 241-1

CCK-4511951391-0100-K01-00001-073

144/309



Page 2 of 2

Ai ~ * ~ ;f* :it fil:ll Cu,tome, SIEP

81TCO SEOUL INSPECTION & TESTING Co., - .2 ~ 2f- ~
),1%~ ~),.l ),l3:.T 1:lH-5!j.£. 41{!54(OJA~%. .' ifill:::1 Report No. SITCO/uS-SIEP/IS-UT-

TEL: (02) 552-1112 ~AX : (02) 2058- ~ !i!..:il-"'i ~~ E-11570-001

Ident. No. Acc Rej ~ocatlO~ Length Width Depth DAC max. Remark

~~~~ ~ ~ X
I

Y ~ 0] :l£ ~ 0] .!i!.'?J~~ ti1 .:il--,
~ r:\l

E-11570 Sl Cat"D" V No Recordable indication

-BLANKS-

'0-

/"

I I ~VIEWED
WITNESSED

I //1 ~
D~.J~~natu.:: ,- l~/f:~V-IF,

I P ~'-e.J.~ Germs cher Lloyd
Industrial services

51(6") Cat "0"

Examined by ~Level II 0 Date of Examination J-l ~ ~A}

A] t;~

'" S. S. JEONG %-B- 2014.11.14

Interpreted by : ~Level II 0 Owner I Customer ?~2f- I .:ilzJj {}~-tr

3& :AJ S. S. JEONG %-B-

Approved by : ~~ n .. -'" Level III 0 Third party Inspector 0 ANI I AI .:g.~ 7,3-"'}-{'l-
~===:>-2 • » -

~ ~ --¢~ H. Y. CHUN %-B-

OJ~ H 241-2

CCK-4511951391-0100-K01-00001-073

145/309



~ % ~ ~ ~ ~ ~IIIIII
Page _1_ of _2_

Customer
SIEP

, .'. SEOUL INSPECTION & TESTING Co - c::::;) tl1- ;z. 7.1SITCO }.·H__ ~~Al Ai~T lJt4-Eq.£ 41~54(0J:;;lR1lf f .
e: T

Report No. SITCO!US-SIEP!IS-UT-
TEL: (02) 552-1112 FAX: (02) 205E .!:!JlAi lti.:2:. E-11570-002

Project Name i?-A}i:§ Item Name / No. %i:§ Job / Contract No. 711 Q{lti.2.-

CARMON CREEK PROJECT E-1l570 / VRU INLET GAS COOLER N/A

Dwg.s:.1i'1 / Mfg. NoJl1<Q-lti.:2:. Rev. Surface condition 111i'1 "ifE1l Code iTZ'l/Procedure 1l7.}Ai Rev. 7H:Aj

VP-SG07-El1570-001 04 AS WELDED & GROUND
ASME SEC V. ARTICLE 4 I SEC VIII

Div.H10E+ 11Add) II SIS H 241 IL SUNG Rev.S

Material fiH ~ / Thickness -'f-7J1] Welding Method %{l tlJ-~ Groove Type 7H {<i~ E1l
SA240-S31803 15 mm SMAW 01 0 vOx o Bevel

Testing Equip. Maker/Type ;<1] <Q-A} ~ ~ <4 Serial No. Linearity Amp. Control within ± 20 % FSH

A1"'B ;<J- lJ1 OLYLMPUS/EPOCH XT 131465001 zj {<il-j Screen Height within ± 5 % FSH

Method {jA}<IJ-~ Couplant 1J~ uH ~ Test Sensitivity %.AJ-~s:.
I

0 Contact {l~ 0 Immerse ?~ 0 Glycerin 0 Oil 0 C.M.C FSH 80 % 0+ 6 dRJ - dB

Calibration Block .liLAj A] "'B 'Ii Referance Block J:11 lJ1A1 ~-'I1 Calibration Sheet .liLAj 71~

IIW Basic Calibration Block(19T) SITCO-UT-001 0 Attached ~¥

Type Nominal Angle Calibration Angle Frequency Size Serial No. Cable Type and
Length

~E1l i'-7d zj-s:.n .liLAj zj-s:.n 2[=-3J}? (MHz) 3.7](mm) , ~ ~ lti.:2:. ,qlol~ '1'lEil ~ ~ol

Transducer RTD CREEP 69.5 2 6x13 12-345 RG-174/2M
El- 2E A} RTD 70 63 2 8x14 12-1941 RG-174/2Mt:J ..,

RTD 70 68 2 10x18 12-347 RG-174/2M

MSEB5 0 0 5 09/2(Dual) 57464-5040;: RG-174/2M

Distance measured from "0" Testing Method

0 Angle Beam (Butt-Joint) 0 Angle Beam (Fillet-Joint)

('V' ~VIEW~D
+

"" ~~~
WITNES~ED

0...... C"'Mn~ ~:

;.,... r.f' r.f'
~n

~J., ~(d r
X ----- --------------- rb</ ?0 er Lioy

/
Industr ~I Services

L.-..---
-

00 Straight Beam Straight Beam 0 Other
~

7iC1~Aj~ "0"~.lf-E1 W 31. cJb ~Cl'd ~/
iiiiiiiiiiiiiii.'· ii:!iiiiiii::ii' S )c\

/~

0 Sketch on line, If necessory or o Attached ~JlA1 {<i'?!oJ1 ~71P1 .:E~ ~.lf-W 31

Examined by ~Level II 0 Date of Examination A1 "'B ~ A}

A] <5-l 2014.11.14t:J S. S. JEONG % "if

Interpreted by : ~Level II 0 Owner / Customer 9-~9- / JlZ!j ~-&.'jJ}

Jtl- Aj . S. JEONG % "if

Approved by : ~ X'CiA'" , Level III o Third party Inspector o ANI! AI .:g-~ {:j A}.'jJ}

::e:&H. 'Y. CHUN
>

c- ~
t= =0 0 '"

0J:~ H 241-1

CCK-4511951391-0100-K01-00001-073
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[PAGE·Li11

Page 2 of 2

Ai -% ;It 'l!E :f* J!: "fr" Customer
SIEP

SITCO SEOUL INSPECTION & TESTING Co., - C) ~ T 7.1
Aj%~'1!Al A13''';' "1~"1" 4H!54(OJ>H%.• Report No. SITCOIUS-SIEP/IS-UT-

TEL: (02) 552-1112 FAX: (02) 2058- !il...Jl-"l ~.:2:. E-11570-002

Ident. No. Acc Rej ~ocatio~ Length Width Depth DAC max. Remark

~'€l~.:2:. ~
co X

I
Y 7,J 0] E;. ~ 01 J;!.-'cf~~ III .Jl1!r -,

~ T:jJ

E-11570 T2 Cat"D" V No Recordable indication

-BLANKS-

....~-

~/
~VIEWED

ITNESSED
/

D~~~
,

) »1 -~
J. ~.I- I

l~tfetLiO\ ~

? "'- Industrial SaNie ps

T2(24") Cat "0"

Examined by ~Level II [] Date of Examination -"1 ~ ~ /Z}

t>l-"1 p s. S. JEONG %.:g- 2014.11.14

Interpreted by : ~Level II 0 Owner / Customer Tit-T / .Jlzlj ~~~

3& 78 S. S. JEONG %.:g-

Approved by : ---'- ~ =... ." Level III 0 Third party Inspector 0 ANI/AI ~cj{j-"}~

~ =->~ • $C w:
..A- cj !:= H. Y. CHUN %.:g-o

0J:~ H 241-2

CCK-4511951391-0100-K01-00001-073

147/309



REPORT OF MAGNETIC PARTICLE EXAMINATION
X~ £ @ ~ AI ~ ~ ~ A-J

~~~:~t,. :'~'

L,DLsUnG IASMEI Report No.

ILSUNG CORPO TION IS-APN-E·11570-MT-001

Page 1 of 1
-- --

Project Name ~-Af~ Customer -'?-~-'?- Dwg. No. .s:. '21 \:!:!.:2.

Rev. ACARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~cjl ~2.f Work Order No. & P/O No. ~Af\:!:!:£ Procedure / Ace Criteria ~:':fA~/~:~:j71~

Rev. /jjVP-SG07-COMM-010
(ISC-MT-06)

N/A P-13SG-007 /4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ \:!:!.:2. Surface Condition li '21 ~EH

VRU INLET GAS COOLER E·11570 AS GROUND and AS WELDED

MateriallThickness AH ~/¥})jl Method 2l Af~tgJ Particle Af~

SA516-70(N) /17T 0 Wet §6J 0 Dry l!6J o Color gJ"!! 0 Fluorescent ~ tit

Magnetization Direction Equipment ~tH Applying Current ~~ tgJ

Xf 21- ~tgJ Xf2l-~~ o Continuous e1~ OResidual ~-ff-

OYoke ~23 o Long 6!~ Brand ~~gJ NAWOO Magnetization Current Xf 21-~~

o Prod ~~-'= o Circular ~ gj Model No. 2. '§1 : MY-2 OAC JJl~ o DC 'Q~

0 o Both ~<5~~ Output ~!'21 10lb Current ~~~""=

220V,2.6A Amps gfiillOf

Light Source 3".~ ~tll Light-Source to Object Distance/LUX ~~ 7~ 2.1/:gJ-.s:. Spacing )i 2.1 Din

GLOW LAMP 550W 150 em 1130 Lux 4-6 Ocm

Black Light No. ~~ 2.fol ~ \:!:!.:2. Black Light Intensity~~ 2.fOI~ ~.s:. Demagnetization ~Xf

N/A 0 N/A ft-cd 0 IJw/crIf o Yes W~ ONo ~W~

Q. "0 Q)
Q) Q) "C

Ident. No. 0 'iii' Interpretation l!! Remarks0

~~\:!:!.:2.
<{ (l:

-0- ~
~ tll:::il

gj- l=I S:::l."2 C> t=I

Main seam
V No Recordable Indication Back gouging area

A02,A03,A04

-BLANK-

l

iIK'.;REVIEWED
I J!<Jk SUnG ~~viewed byi...·

' ........o WITNt:.::i::it:u c""' .... uJ~ .-
nA ni=PT r-. T nvt\ ......

~~h'(~ OA rc Av.fJ... Iv . 20 1(.j
GermaOlSCne "'VT~ V u

Industrial SelVices

il SKETCH ON DOT LINE, IF NECESSARY or il ATTACHED.~RAI~~~oU ~7ilxlof7~Lf!£~~¥~?;!.

o Date&Time of Examination ~ N!1,1 Xf/AI2! 2014.08.12

EX~~ine~ by C.J.KWON.~~ Level

cll'i1!1 II o Date of Report .'I'..Jl A~ ~1:'i!1,1 Xf 2014.08.12

~ A P N Co., Ltd.
Owner/Customer-,?-~-,?-/:::ilZ!j~&t}

AP~rove~by 8.M. SHIM -4--::£ : -r»
Level III
cU~ OThird Party Inspector§-~?3Af~ o ANI/AI

~
-

A P N Co., Ltd.
ISO-009-2-3

CCK-4511951391-0100-K01-00001-073

148/309



REPORT OF MAGNETIC PARTICLE EXAMINATION
AJ ~ §- ~ AI S ~ ~ A-j

-r

I,DLsUnG
ASME Report No.

ILSUNG CORPORATION IS-APN-E-11570-MT-002

Page 1 of 1
-- --

Project Name ~Af~ Customer -"?~-"? Dwg. No. .s:. '21 \!::!.2.

Rev. ~CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~2/1 '§2.f Work Order No. & P/O No. ~Af\!::!.2. Procedure / Acc Criteria ~j;fA~/-e:!-~PI ~

Rev.~VP-SG07-COMM-01 0
(ISC-MT-06)

N/A P·13SG-007/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ \!::!.2. Surface Condition .±E '21 ~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

MateriallThickness :AH ~/.!¥-}~I Method ~ Af~ 'aJ Particle :q-g

SA516-70(N} /17T [] Wet g6j 0 Dry t:i 6j [] Color gJ 6!l 0 Fluorescent ~~

Magnetization Direction Equipment ~tll Applying Current ~~ 'aJ

Xf£f~'aJ Xf£f~~ [] Continuous ~~ OResidual B*
[]Yoke .2.23 []Long t:!~ Brand M~'i!3 NAWOO Magnetization Current Xf£f~~

o Prod E.£~ o Circular @!~ Model No. 2~ : MY-2 []AC lil~ ODC ~~

0 o Both ~g-~ Output~~ 10lb Current ~~

220V,2.6A Amps gJ-IlI10f

Light Source 3':.~ ~1:l1 Light-Source to Object Distance/LUX 35.~ 7-{ ~1/"lJ s:. Spacing )j 2.1 []in

GLOW LAMP 550W 150 em 1130 Lux 4-6 Ocm

Black Light No. '§~ 2.fol ~ \!::!.2. Black Light Intensity '§~ 2.fo I~ ~.s:. Demagnetization !§"Xf

N/A [] N/A ft-cd 0 Ww/cnf o Yes~.Q [] No ~~.Q

a. "0 Ql
Ql Ql "0

Ident. No. 0 'iii' Interpretation ~ Remarks0

~~\!::!.2.
« a.:

% ~
(9

1:l12
Y "'" s=a- 0"",

Main seam
V No Recordable Indication Back gouging area

B04B05

-BLANK-

"'!SU 'IG ./
Dy-_......... .,

lo//b11.\ nr:I'T. ~ I I.IWAtJr.

bATE '-/.s1().<yt.jJ, 2Or(J ~pV..?·

I , I
/

.J:I

f1'WITNESSED
Date I Signature:

h/' 'A /,~

Gefmanlsclfur L1oyc"

n SKETCH ON DOT LINE, IF NECESSARY or n ATIACHED.%1RAI g-t::!~OjI .A.71lxlof7~Lf~::: ~¥~~.
"'uu~",.., u~, ..~~.,·

[]Date&Time of Examination ~ Afgj Xf/AI~ 2014.09.24

Examined by C J KWON~ level II []DateofReport ~:J1Xi ~~gjXfAI ~.. ~ --- cU~ 2014.09.24

I Owner/Customer-"?~-"?/2 ~ fJ&-B
II) A P N Co., Ltd.

AP::ove~by 8.M. SHIM~ :»
Level

ww _ cn~ III OThird Party Inspecto~~ -EjAf-B o ANI/AI

II)
-

A P N Co., Ltd.
ISO-009-2-3

CCK-4511951391-0100-K01-00001-073

149/309



REPORT OF MAGNETIC PARTICLE EXAMINATION
J;J fE ~ ~ AI ~ ~ ~ Al

).DLsUnG
ASMEI Report No.

ILSUNG CORPORATION IS-APN-E-11570-MT-003

Page 1 of 1
-- --

Project Name ~-Af~ Customer -'T'-~-'T'- Dwg. No. 5: '2'! \ti:£

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07-E11570-001

Travelier/PCS No. ~cjl ~2.f Work Order No. & P/O No. ~Af\ti:£ Procedure I AccCriteria ~j;fA~/~:~PI~

Rev. DVP-SG07-COMM-01 0

N/A P·13SG-007 I 4511951391
(ISC-MT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6
+ API 660 l8th ED. 2007)

Item Name -2i~ Item NO. ¥~ \ti:£ Surface Condition it '2'! ~EH

VRU INLET GAS COOLER E·11570 AS GROUND and AS WELDED

MaterialfThickness AH ~/¥1Jj1 Method ~Af~',;j Particle ;q~

SA516-70(N) 117T 0 Wet 861 D Dry l161 0Color gJ~ D Fluorescent ~ ~

Magnetization Direction Equipment ~l:J1 Applying Current ~~ ',;j

AI£J-~',;j AI£J-~gj' o Continuous ~~ DResidual ~*

0Yoke .9.2.3 o Long ~~ Brand ~~~ NAWOO Magnetization Current AI£J-~-R-

DProd !!£~ D Circular ~~ Model No. 2~ : MY-2 0AC iil-R- D DC =Q-R-

D DBoth ~~~ Output~~ 10lb Current ~-R-

220V,2.6A Amps grilllOf

Light Source 3::.~ ;gl::ll Light-Source to Object Distance/LUX~~ 7~ 2.1/:gJ-£ Spacing Ji 2.1 0in

: GLOW LAMP 550W 150 em 1130 Lux 4-6 Ocm

Black Light No. ~~ 2.fol ~ \ti:£ Black Light Intensity~~ 2.fO I~ ~5: Demagnetization ~Af

N/A 0 N/A ft-cd 0 IJ w/rd o Yes~.9. o No ~~.9.

Q. '0 Q)
Q) Q) "0

Ident. No. 0 'ii)" Interpretation l!! Remarks
~~\ti:£

:i. lr:
B ~

C> 1::112
g)- '=' £.:J.a o'='

Category "D" of nozzle
V No Recordable Indication Back gouging area

51.52

- BLANK- ..
~I.SU - •...Iu~_.-
CADE 'T. . J. HWANG Jffb
DATE 06 .~ 20 (~ ==7;:)12

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED.~RAI ~-t! ~Oil ~71Ij:lof7~Lf EE~ ~¥~~.

oDate&Time of Examination ~ Algj XI/AI2!" 2014.10.28

EX~~ine~ by C.J. KWON.~\C Level II o Date of Report .'i'.:l2Xi ~~ gj Xf"cil~ 2014.10.28

I
Owner/Customer-'T'-~-'T'-/2 Z!J :Y-&-El /• A P N Co., Ltd.

~EVIEWE )

AP:ove~ by 8.M. SHIM ~-r»
Level WITNESS 0
ClI~

III
OThird Party InspectoFcJ-~=El Af-El o ANI! iIIlate..!..s~na~.:

• -
~./11

CI(
A P N Co., Ltd. Li.

ISO-009-2-3 Industrial Se",

CCK-4511951391-0100-K01-00001-073

150/309



REPORT OF MAGNETIC PARTICLE EXAMINATION
A~

I=l E~ .M AI c51 l:::l =tl A-i i ASME Ii:!: = 0 c::J ....L. l

I,DLsunG
Report No.

ILSUNG CORPORATION IS-APN-E-11570-MT-004

Page 1 of 1
-- ---

Project Name ~A~~ Customer ~~~ Dwg. No. .5:. '2:! \ti:£

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. .§.C11 ~2.~ Work Order No. & P/O No. ~A~\ti:£ Procedure / Ace Criteria ~~fA~/~r~PI~

Rev. DVP-SG07-COMM-01 0
(ISC-MT-06)

N/A P-13SG-007/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6

+ API 660 (8th ED. 2007l

Item Name ~~ Item NO. ¥~ \ti:£ Surface Condition li '2:!~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

MateriallThickness All ~/¥}}jl Method ~Af~'g:j Particle :;q-g.

SA516-70(N) /17T 0 Wet g6j 0 Dry lj6j o Color gj 6!l 0 Fluorescent ~~

Magnetization Direction Equipment ~tJl Applying Current ~B 'g:j

Xf:2f~'g:j Xf:2f~~ o Continuous eo!~ OResidual B*
0Yoke 9.2.3 o Long ~~ Brand ~~gj NAWOO Magnetization Current Xf:2fB off

o Prod :!g~~ o Circular ~~ Model No. 21§! : MY-2 0AC Ji!off o DC ~off

0 o Both ~"f€>l Output~~ 10lb Current B off~o=o=

220V,2.6A Amps gJ-llIlOf

Light Source 3::.~ ~1:I1 light-Source to Object Distance/LUX 5':~712.I/~ .s:. Spacing )i 2.1 0in

GLOW LAMP 550W 150 em 1130 Lux 4-6 Oem

Black Light No. ~~ 2.fOI.§. \ti:£ Black Light Intensity~~ 2.~ol.§. :g)-.5:. Demagnetization ~Xf

N/A 0 N/A ft~cd 0 ww/CfIf o Yes ~9. 0No ~~9.

a "t5 <ll

~
<ll "0

Ident. No. 'ar Interpretation ~ Remarks

~'2.!\ti:£
a:

~ ~
C>

1:I1~
gj- "" .5.=a 01='

Main seam
V No Recordable Indication

Shell inside final
·A02,A03.A04,B04,B05 - before bundle insert

All welded of nozzle area
V No Recordable Indication

Shell inside final
51,52 - before bundle insert

Temporary attachment removed area V No Recordable Indication
Shell inside final

- before bundle insert

Arc strike removed area V No Recordable Indication
Shell inside final

- before bundle insert

- BLANK-
/

, ./

.... . f" H.c::'IP=Wi=D

.~
L .,: :J WITN:::SSED

Ip~
;

QA DEPT. 8. J. HWJ lNl ') //7f( /-7

DATe Mc-V ,l};-. J II
~//-Dl/.c'

(;ermaniYcher Lioy j

Al -tr" ~nn/i.... 3

r l SKETCH ON DOT LINE, IF NECESSARY or r l ATTACHED.~RAI ~~'2.!0I1 ~71I~lo~7~q EE.-E ~¥~?A!.

o Date&Time of Examination 'E:l Af~ Xf/AI2} 2014.11.28

EX~~ine: by C.J.KWON~_ Level II- o Date of Report .!r.:l2J<l ~~ ~ Xfcll~ 2014.11.28

• A P N Co., Ltd.
Owner/Customer~~~/~~ff&t!-

AP:ove~1by B.M. SHIM -4---:£ • loP ...>
Level III

= ~ cll~ OThird Party Inspector§'2.!?oJ A~t!- o ANI/AI

• -
A P NCo., Ltd.

ISO-009-2-3

CCK-4511951391-0100-K01-00001-073

151/309



REPORT OF MAGNETIC PARTICLE EXAMINATION
A~

t:::::::l E~ A~ AI c5-l 1=::1 .=iJ. J.d ASME IL!: CJ 0 CJ --L.

I,DLsunG
Report No.

ILSUNG CORPORATION IS-APN-E-11570-MT-005

Page 1 of 1
-- --

Project Name ~Af~ Customer 9-~9- Dwg. No. £'2'l\!::!£.

Rev. tJ.CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E1157Q-001

Traveller/PCS No. ~ClI ~2.f Work Order No. & P/O No. ~Af\!::! £. Procedure / Acc Criteria~;<:fA~ll=!-~71~

Rev. tJ.VP-SG07-COMM-010
(ISC-MT-06)

N/A P-13SG-007/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. !j!.~ \!::! £. Surface Condition 1i'2'l~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

MateriallThickness All ~/¥JJ11 Method i?::l Af~ \;l Particle Af~

SA516-70(N) /17T 0 Wet 'Ei61 0 Dry Z!61 [] Color gj~ 0 Fluorescent ~~

Magnetization Direction Equipment ~I:JI Applying Current ~~ 'g;j

J::f:§l-~\;l J::f:§l-~~ [] Continuous ~~ OResidual ~-ff-

[] Yoke 9..23 o Long ~~ Brand ~g@l NAWOO Magnetization Current J::f:§l-~W

o Prod E..5:!.E: o Circular ~~ Model No. 2. '@! : MY-2 [] AC iJ!W ODC~W

0 o Both E~~ Output~~ 10lb Current ~W

220V,2.6A Amps 'EJ"iillOf

Light Source ;:'E~ ~tll Light-Source to Object Distance/LUX~~ 7i 2.1/~.s:. . Spacing )j 2.1 [] in

GLOW LAMP 550W 150 em 1130 Lux 4-6 Ocm

Black Light No. ~~ 2.fol~ \!::! £. Black Light Intensity~~2.fOI~~£ Demagnetization ~ J::f

N/A 0 N/A ft-cd 0 IJ w/arf o Yes ~9. [] No ~~9.

Q. "0 Q)

~
Q) "0

Ident. No. 'ar Interpretation I!! Remarks
~'i:!\!::!£.

IX:
~ ~

C)
tll.::il

W I=t £=a 01;1

Shell to tubesheet
V No Recordable Indication After 1'st welded

803806

-8LANK-

~UIJG
, by

L.- .,
DY~1\1 N:D'T ~ I UWA)J~

~

DATE J)e-~ lOP-. ao yl-"'",F/(/Z /'
" .._\ ~ .-

.~ ,~ -
~ WiTtES2ED
Da~gnature:

"'~ .l
l<fer~he~iOyj

Ina'JS,na :", /1'- ,

r l SKETCH ON DOT LINE, IF NECESSARY or n ATIACHED. ~RAI ~-ct~k)U ~71I;;i;:Ii>f~LfEf.-E g!j!.~?';!.

oDate&Time of Examination ~Afg/Xf/AIl]- 2014.12.08

EX~~ine:bY C.J. KWON~ Level _TT 10Date of Report .'i!:il M ~{g g/ Xfcll\1!1 ~ 2014.12.08
./'\...- -

~-

• A P N Co., Ltd.
Owner/Customer9-~9-/.::il~ ?f&~

AP:ove~by B.M. SHIM~
Level
C11\1!1 III OThird Party Inspecto@'i:!?3Af~ o ANI/AI

• -
A P N Co., Ltd.

ISO-009-2-3

(

)

CCK-4511951391-0100-K01-00001-073

152/309



l ASME]
REPORT OF MAGNETIC PARTICLE EXAMINATION

A~ £ @ ~ AI g ~ ~ A-i [PAGE~

I,DLsUnG
Report No,

ILSUNG CORPORATION IS-APN-E-11570-MT-006

Page 1 of 1
-- --

Project Name ts-Af~ Customer "?iE"? Dwg. No. £'21 '2::!:£

Rev. 6CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~cll~2.f Work Order No. & P/O No. ts-Af'2::!.2- Procedure / Ace Criteria ~*~A~/-lB-~71-ff
Rev. 6VP-SG07-COMM-01 0

(ISC-MT-06)
N/A P-13SG-007/4511951391 ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6

+ API 660 (8th ED. 2007\

Item Name ~~ Item NO. ¥~ '2::!:£ Surface Condition li '21~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

Materialrrhickness All ~/Ef-JJiI Method ~Af~\;l Particle ;qg

SA516-70(N) /17T 0 Wet §6j D Dry 2::!6j 0Color gJ~ D Fluorescent ~~

Magnetization Direction Equipment ~tJl Applying Current ~~ \;l

Af.2f~\;l Af.2f~~ o Continuous ~~ DResidual H-\'f-

0Yoke f?23 o Long ~~ Brand~~21 NAWOO Magnetization Current Af.2f~W

Dprod E.~.!:: D Circular ~~ Model No. 2~ : MY-2 0AC :iilW D DC <SJW

D DBoth ~~~ Output@~ 10lb Current ~W

220V,2.6A Amps gJ-ilIlOf

Light Source -'E~ ~t:ll Light-Source to Object Distance/LUX ~~ 7i "-11f!J!I. Spacing )j 2.1 0in

GLOW LAMP 550W 150 em 1130 Lux 4-6 Dem

Black Light No. ~~ 2.fol ~ '2::!:£ Black Light Intensity~~ 2.f·OI~ ~£ Demagnetization '@"Af

N/A 0 N/A ft-cd D IJ w/arf DYes ~f? o No ~~f?

a. '0 Q)

~
Q) "0

Ident. No. 'iii' Interpretation l!! Remarks

~'2.!'2::!:£
0:

-lB- ~
Cl t:lIJl

gj- I=l .5.=a C> I=l

Main seam
V No Recordable Indication Shell outside final

A02,A03,A04,B03,B04,B05,B06
All welded of nozzle area

V No Recordable Indication Shell outside final51,52

Temporary attachmentremoved area V No ReCOrdable-Indication Shell outside final

All attachment welded area V No Recordable Indication Shell outside final

Arc strike removed area V NoRecordable·Indication Shell outside final

Lifting lugs welded area V No.Recordable Indication Shell out~ final

-BLANK- I~EVIEWED

A_ I..L..( •
bv

o WITNESSED
1-

ISC I~...
by ?~'" /rr- tJ.e.$:/'.. /

~'rC~S, 7t!~~~ ·-<ffJt/ Il3ermanlscner L.loya
1d}f{l-';

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~RAI ~ ~ ,-,VII
7~ v-". A.

oDate&Time of Examination i?;l Nil! Xf/AI~ 2014.12.15

Examined by CJ KWON~ bevel- I! o Date of Report .'i'.:llXl ~~Il! Xf 2014.12.15AI ~ - ..~ cll~

• A P N Co., Ltd.
Owner/Customer"?iE,,?/JlZlj ft&~

AP:ove~by B.M. SHIM ~w:->.
Level

- .

cll~ II! DThird Party Inspectorts-'2.!?:l Af~ D ANI/AI

0)
-

A P N Co., Ltd.
ISO-009-2-3

(f-

CCK-4511951391-0100-K01-00001-073

153/309



REPORT OF PENETRANT EXAMINATION
~I E E~ A~ LI ~ ~ ~ u
CJ --,- CJ C> /\ CJ ---L --'-'- 1'\ I

!JLsUnG
IASMEI Report No.

ILSUNG CORPORATION IS-APN-E-11570-PT-001

Page 1 of 1

Project Name ~Af~ Customer -9-~-9- Dwg. No. s:. '2:Hti .2:-

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~2.W§2.f Work Order No. & P/O No. ~Aflt!£ Procedure / Ace Criteria ~*fAi/-l::!-~PI-2-

Rev.D
VP-SG07-COMM-010

(ISC-PT-06)
N/A P-13SG-007/4511951391

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~~~ Surface Condition lE'2:!~EH

VRU INLET GAS COOLER E-11570 AS GROUND

Process of PT ~.!f- Et~~~ Black Light No. '§-~ 2.fO I~ 1t!.2:- Black Lightlntensity '§-~ 2.fol ~ :grs:.
VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D ~w/crrf

MateriallThickness AH ~/¥}}jl Test temp. AI gj g s:. Light Source 3".~ ~tJ I Light-Source to Object Distance/LUX 3".~ 7l2.I/~ 5:-

SA240-S31803/15T 24 "c GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~lE.Type~EH, Batch No.All3".lt!.2:- Apply D Brush ~~ Dwell time ~ .!f-AI :u
~ .!f- All NAWOO / NPP-2/13NPP14 A~.2 o Spray ~Af D Immerse ~ 6:l • l=l

-,0 10 min "i:!:"

Emulsifier Brand~lE,Type~EH, Batch No.All3".lt!.2:- Apply D Flow-on ~'S Dwell time ~j:1 AI:U

-'if- :2f All N/A A~.2 DSpray ~Af Dlmmerse ~6:l • l=l
-'0 minI!:"

i Remover Brand~lE,Type~ EH. Batch No.All3".lt!.2:- Apply D Brush ~~ o Handwipe !f-tof'e'l

All :&l All NAWOO / NPR1-3/13NPR14 A~.2 DSpray ~Af D Immerse ~ 6:l D Wash ~Oj'e'l-'0

Developer Brand~lE,Type~EH, Batch No.All3".lt!.2:- Apply DBrush ~~ Bleed out *~AI:U

5 ~ All NAWOO / NPD-4/13NPD14 A~.2 oSpray ~Af D Immerse ~ 6:l • l=l
-,0 15 min "i!:"

C. tS Q)
Q) Q) "0

Ident. No. 0 'iii' Interpretation e! Remarks0

~~It!.2:-
« tt:

~ ~
<.9 tJl.::il

gt 0=<
~="2 00=<

Main seam
V No Recordable Indication Cut edge area

A01.A05

-BLANK-

1J/1S '00 ":L V !...- -,

f~//hCAn ~l ~ .I HWANG
DATE ~ 17~ I ~--=-,/ /L

. . v. !li/{/t/
f o ijEVIEWED.........

Date I Si~ture:

IG~: ""~£~")/d "lanls' her L10 d.
Industrial Services,

n SKETCHONDOTLlNE,IFNECESSARY or n AnACHED.~£.AI :e:l~~0l1 ~71IAlof7iq.!£-E~¥%t?;!.

oDate&Time of Examination i1i AIl§M XI/AI2! 2014.09.22

EX~~ine~ by C.J. KWON
~

l.9'o'9I- II o Date of Report ~:Jl Ai 2;J"1;J l§M XI
Cli '§11 2014.09.22

i

~A P N CO., Ltd. D Owner/Customer-9-~-9-/.::il~ :y~~

AP:ove~lbY B.M. SHIM ~;.-w>
Level

= ~
ClI'§11 III DThird Party Inspector~~?3Af~ D ANI/AI

-
~ A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-073

154/309



REPORT OF PENETRANT EXAMINATION
5::1 E E~ A~ LI <5-l I:::l -;-) LJ
Cl ,- CJ C> /\ Cl ....L ....L..:.. 1'\1

,~LSUnG CORPORAT~SM~ I
Report No.

ILSUNG IS-APN-E·11570-PT-002

Page 1 of 1

Project Name ~Af~ Customer -?-~-?- Dwg. No. .s:. '2'! \!::!:2.

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07·E11570-001

Traveller/PCS No. S§.cjl ~C!f Work Order No. & P/O No. ~Af\!::!.£ Procedure / Acc Criteria ~;tfAi /~~ 71~

Rev.D
VP·SG07-COMM-01 0

(ISC-PT-06)
N/A P-13SG·007 I 4511951391

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)

Item Name :rL D~ Item NO. .!f-~ 'ti:2. Surface Condition If. '2'! ~EH00

VRU INLET GAS COOLER E·11570 AS GROUND and AS WELDED

Process of PT~ .!'f-'Et~~~ Black Light No. ~~ C!fol S§. \!::!:2. Black Light Intensity ~~ C!fol S§. ~.s:.

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd 0 IJw/Crr(

MateriallThickness AH ~r!f-}}jl Test temp. AI gj.g.s:. Light Source .::::::~ :&I:J I Light-Source to Object Distance/LUX ~~ 7i 2.1/~ £

SA240·S31803 115T 24 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~If.,Type~EH, Batch No.Ail.::::::\!::!:2. Apply o Brush ~~ Dwell time ~ .!'f-AI {j-

~ .!'f- xii NAWOO / NPP-2/13NPP14 ~~E. o Spray~Af o Immerse ~~ 10 min~-'0

Emulsifier Brand~R,Type~EH,Batch NO.Xil.::::::\!::!:2. Apply o Flow-on ~El Dwell time ~:,:I AI {j-

if ~f Xii N/A ~~E. o Spray~Af o Immerse ~~ . '='
-,0 min "'"

( Remover Brand~If.,Type~EH,Batch NO.Xil.::::::\!::!:2. Apply o Brush ~~ o Handwipe ~-tof\oll

Ajl ::S:j Xii NAWOO 1NPR1·3/13NPR14 ~~E. o Spray~Af o Immerse ~~ o Wash ~Oj\oll-,0

Developer Brand~If.,Type~EH, Batch No.Xil.::::::\!::!:2. Apply o Brush ~~ Bleed out §~AI {j-

~ ~ Xii NAWOO 1NPD-4/13NPD14 ~~E. o Spray~Af o Immerse ~~ . '='
-,0 15 min "'"

a. "0 Q)
Q) Q) "0

Ident. No. 0 '0;' Interpretation f!! Remarks0

&t-<2l'2::!~
« 0:::

~ ~
C> 1:J1.:il

~ '=' .=.="2 o'='

Main seam
V No Recordable Indication Back gouging area

A01,A05

-BLANK- ... 1\\1
['- ~~bySC

QA DEPT.;.. S. J, HWANG ~J/h
lJJlI ie; yt. I/o V"J.', ';'iJt I" 7jVCII I

/'
rw'1

o WITNESSED

Uate .L,..j~g~ulll: oJ

" 7) t'. ... .~

Germanlsch't4'r Lloyd
,~

n.

r1 SKETCH ON DOT LINE, IF NECESSARY or r1ATTACHED. ~2AI g{:j~oll A7iI:':lof7~q EE:= ~.!f-~~.

o Date&Time of Examination ~ Afgj Af/AI2J- 2014.09.23

Examined by C J KWO~ -' II IL:J Date of Report ~:ilkl ~ {g gj :Af
AI ~.. -~ ell\!!! 2014.09.23

(

~ A P N Co., Ltd. o Owner/Customer-?-~-?-/.:il~ ?:f~-E!-

AP;ove~by B.M. SHIM -4--:#e:; .........;» Level
eH\!!! III DThird Party Inspector~'rl?3Af-E!- 0 ANI/AI

-
~ A P N Co., Ltd.

ISQ-009-2-4

CCK-4511951391-0100-K01-00001-073

155/309



REPORT OF PENETRANT EXAMINATION
xl E E~ A~ II 51 l::::l -;l LJ
CJ -. CJ C> 1\ CJ ....L ....L..:.. 1\ I

·!JLSUnG
IASME' Report No.

ILSUNG CORPORATION IS-APN-E-11570-PT-003

Page 1 of 1

Project Name ~A~ Customer -?-~-?- Dwg. No. .s::.'2H!::!:2:

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07·E11570-001

Traveller/PCS No. .§.C11 ~2.f Work Order No. & P/O No. ~Af't!::!:2: Procedure / Acc Criteria ~ j:fA-irl::"I-:~:j71 ~

Rev. DVP-SG07-COMM-01 0
(ISC-PT-06)

N/A P-13SG-00714511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~'2:!Q Surface Condition .±E \:! ~EH

VRU INLET GAS COOLER E-11570 AS GROUND

Process of PT~~'ef~~~ Black Light No. ~~2.fol.§. 't!::!:2: Black Light Intensity ~~ 2.fol.§. ~.s::.

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D ~w/crrf

MateriallThicknessAH ~r!:f-]]JI Test temp. AI ~ g.s::. Light Source 3"'.~ :&1:11 Light-Source to Object Distance/LUX~~712.I/fJ5:.

SA240·S31803 115T 20 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~.±E,Type~EH. Batch No.Ail3"'.'t!::!:2: Apply D Brush~~ Dwell time ~ ~AI:V

~ ~ A11 NAWOO 1 NPP-2/13NPP14 A~R o Spray{'f-Af D Immerse ~ <Sj • l=l.= 10 mln=

Emulsifier Brand~.±E.Type~EH. Batch No.A113"'.'t!::!:2: Apply D Flow-on ~ is Dwell time 'i!,I-:,:1 AI:V

if £:f Ail N/A A~R D Spray {'f-Af D Immerse ~ <Sj • l=l.= min =

( Remover Brand~.±E,Type~EH,Batch No.A113"'.'t!::!:2: Apply D Brush ~~ o Handwipe ~{of\:!l

Ail :&j A11 NAWOO 1 NPR1-3/13NPR14 A~R D Spray {'f-Af D Immerse ~ <Sj D Wash ~Oj\:!l.=

Developer Brand~.±E,Type~EH. Batch No.A113"'.'t!::!:2: Apply D Brush ~~ Bleed out *~AI:V

~ ~ A11 NAWOO 1 NPD-4/13NPD14 A~R o Spray{'f-Af D Immerse ~<Sj • l=l.= 15 mln=

15. "0 ClJ
ClJ ClJ "C

Ident. No. 0 'w Interpretation ~ Remarks0

~'2.!'t!::!:2:
« 0::: B ~

C9 1:I1.::il
~

l=l .=.=i§" =l=l
Main seam

V No Recordable Indication Cut edge area
B01,B02

-BLANK-

IJ'l ~UIIGI~ ~SW9d by...-
~.... I~ '''''''.''''''.. "1 ') #-6OA nr:P'T ~ 1 UIA/Al>'I'

DA"l /)"& ::(~. .:'1J10, y/'~

./
M'I'

o WITNESSED
u",e./ ~na u~.

~, / II /j.

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~£AI ~~£!"Oll ~7iIj:I'5"f7~q 5':-c- ~¥~?:!. Germams6'her Lloya

o Date&Time of Examination ~AfgjJ:f/AI {!-

Inausmal :services

E";~;"~bYS.M.LEE 4;= £u 1't.1U.1U

Level
I! o Date of Report ~:tl.kl 6f{!j gj J:f

ell \1i!1 2014.10.10
I

D Owner/Customer-?-~-?-/.::ill!l f:t&-E!-~ A P N Co., Ltd.

AP:ove~bY 8.M. SHIM -4--.:te=; ... ..;;» Level
Cli \1i!1 II! DThird Party Inspecto~'2.!?3Af-E!- D ANI/AI

-
~ A P N Co., Ltd.

ISO-009-2-4

,
ry.

CCK-4511951391-0100-K01-00001-073

156/309



REPORT OF PENETRANT EXAMINATION
xl E E~ A~ tl ~ ~ ~ U
Cl -r Cl C> 1\ c::::J -L --'-'- 1'\ I

Report No.

19L5UnG
I ASMEJ

ILSUNG CORPORATION
Page

IS-APN-E-11570-PT-004

of

Project Name ~Af~

CARMON CREEK PROJECT

Customer ?~?

SHELL CANADA ENERGY

Dwg. No. .'I. '21 'ti.2.

VP·SG07-E11570-001 Rev. D
Rev. D

Traveller/PCS No. ~e1I~2.f

N/A

Item Name ~~

VRU INLET GAS COOLER

Process of PT~ .!f-'et~~~

VISIBLE, SOLVENT REMOVABLE

Work Order No. & P/O No. ~Af'ti.2.

P·13SG-007/4511951391

Item NO. ¥~ 'ti.2.

E-11570

Black Light No. ~~ 2.fol~ 'ti.2.

N/A

Procedure / Ace Criteria ~~fAi/0~PI~

VP-SG07-COMM·01 0
(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

Surface Condition IE '21 ~EH

AS GROUND

Black Light Intensity ~~ 2.fol ~ ~.'I.

[] N/A ft-cd 0

APP.8

1.1 w/cnr

MaterialfThickness AII~/¥})jl Test temp. AI~.g.'I. Light Source ~~ -&l:J1 Light-Source to Object Distance/LUX 3':.~ 712.1/~.s:.

SA240·S31803/15T 20 't GLOW LAMP 550 W 150 em 1130 Lux

Penetrant Brand~lE,Type"@jEH,Batch No.All~'ti.2. Apply o Brush ~~

~ .!f- All NAWOO / NPP-2/13NPP14 ,,~£ [] Spray ~Af-, 0

Emulsifier Brand~lE,Type~EH, Batch No. All ~'ti.2. Apply o Flow-on ~ 'El

* :2:f All N/A ,,~£ o Spray ~Af-,0

I Remover Brand~lE,TypegjEH,Batch No.A11~'ti.2. Apply o Brush ~~\

Ail ~ All NAWOO / NPR1-3/13NPR14 ,,~£ DSpray ~Af-,0

Developer Brand~lE,Type~EH,Batch No.A11~'ti.2. Apply DBrush ~~

~ ~ All NAWOO/ NPD-4/13NPD14 ,,~£ []Spray ~Af-'0

o Immerse ~~

Olmmerse ~~

o Handwipe ~-tof'E!l

Olmmerse ~~

o Immerse ~~

Dwell time ~ .!f-AI n
10

Dwell time ~j:1 AI n

o Wash 1!0!'E!I

Bleed out §-~AIn
15

• '='min ~

min~

c. 0Ql Ql
Ident. No. 0 .ij)"

0

~~'ti.2.
« 0::

~ '='2"

Main seam
V

B07,B08

Interpretation

~ ~

No Recordable Indication

-BLANK-

Remarks
l:J1.:il

Cut edge area

/

11':1o WITNESSED
Date I slgna~e: .-

,L.

Examined by C J KWON
AI ~ .. ~-

~ A P N Co., Ltd.

;;;;::::a
Level

Cli \!Ii

[] Date&Time of Examination ~ Afgj Af/AI (!

II []Date of Report ~::il Xi <St1:!J gj Af

U Owner/Customer?~?/.:il~ Y-&.:gj-

2014.10.13

2014.10.13

AP~provedOlbY8.M. SHIM ..# -~ Level III
~.........;» Cli "'I 1-:0="T-h-·-d-P-rty-I--t-"7>-------O,..-17...,.~A...,f...,".,..f----O-""'A..,...N""I/""A':"""I---'I

o ~ "" _ Ir a nspec orc5 ~ <=1 -1:0 I

~ A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-073

157/309



REPORT OF PENETRANT EXAMINATION
~I E E~ A~ LI ~ ~ ~ u
CJ -. = C> 1\ CJ ---L --'-'- 1'\ I

!9LSUnG ~SMEI
Report No.

ILSUNG IS-APN-E-11570-PT-005CORPORAT
Page 1 of 1

Project Name iSAf~ Customer ~iE:~ Dwg. No. .s:. '21 i2:!.:2.

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. §."..II ~2.f Work Order No. & P/O No. iSAfi2:!.:2. Procedure / Acc Criteria ~ .xfA-j /-e:!"~ 71~

Rev. DVP-SG07-COMM-01 0
(ISC-PT-06)

N/A P-13SG-007/4511951391
ASME SEC.VIII D1V.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ 'ti.2. Surface Condition .IE '21 ~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

Process of PT~.!f-Et~~~ Black Light No. ~S!j 2.fol §. i2:!.:2. Black Light Intensity ~S!j 2.fol §. ~.s:.

VISIBLE, SOLVENT REMOVABLE NIA 0 NIA ft-cd D I.Iw/crrf

Materialrrhickness :AH ~/¥»II Test temp. AI~g.s:. Light Source ~~ -&tJl Light-Source to Object Distance/LUX 3':~ 7i2.I/~.s:.

SA240-S31803115T 20 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~.IE,Type"§jEH, Batch No.Ail~i2:!.:2. Apply D Brush ~~ Dwell time ~ .!f-AI V

~ .!f- :Ail NAWOO / NPP-2113NPP14 A~.2 o Spray~Af D Immerse ~~ . '"-,0 10 mln=

Emulsifier Brand~.IE,Type"§jEH, Batch No.Ail~i2:!.:2. Apply D Flow-on ~El Dwell time '2J"::i:1 AI V

if ~f Ail N/A A~.2 D Spray~Af D Immerse ~~ . '"-,0 mm=

Remover Brand~.IE,Type"§jEH, Batch No.Ail~i2:!.:2. Apply D Brush ~~ o Handwipe !i'-tof'E!!

Ajl 'iSi :Ail NAWOO I NPR1-3113NPR14 A~.2 DSpray~Af D Immerse ~~ D Wash 1!O-j'E!!-,0

Developer Brand~.IE,Type"§jEH, Batch No.Ajl~i2:!.:2. Apply DBrush ~~ Bleed out ~~AIV

~ ~ Ail NAWOO / NPD-4/13NPD14 A~.2 o Spray~Af D Immerse ~~ 15 min~-'0

a. "0 CD
CD CD ""C

Ident. No. u 'w Interpretation ~ Remarksu

~'2li2:!.:2.
« a:

~ ~
C> tJl.:il

gj- ~ .=.=at=!

Main seam
V No Recordable Indication Back gouging area

B07,B08

-BLANK- - /..~ I..L. ~
QA DEP . s '")//L
DATE I f//"7 . "c 20tv ~./ .10"

• . Fpl~/.e..-

I!I'REVIEWED
o WITNESSED..,. ,,~.

7/ ~. ./."'1$~~I'Y
LIUYU

Industrial Services

n SKETCH ON DOT LINE, IF NECESSARY or il ATTACHED. ~2AI ~~ ~0I1 ~71I::i:1 of7-jL.f!£-e ~¥%t?i.

o Date&Time of Examination i?;j Afgj If/All!" 2014.10.16

EX~~ine~bY C.J.KWON~ Level II o Date of Report ~:iJ.kl ~{B gj If
C11~ 2014.10.16

I

eA P N CO., Ltd. D Owner/Customer~iE:~/.:il~ Y~.f:!-

AP~OVe~lbY B.M. SHIM~ ..;;» Level

= '-' ClI~ III DThird Party Inspector~'2l~Af.f:!- D ANI/AI
-

~ A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-073

158/309



REPORT OF PENETRANT EXAMINATION
:XI E E~ A~ 11 <51 l::::::I -;l LJ
CJ -,- CJ c:> /\ c::::J --l... ....L..:.. /\1

Report No.

ILSUNG CORPORAy¥&MEj
Page

IS·APN·E-11570-PT-006

of

Project Name 'gAf~

CARMON CREEK PROJECT

Customer -'i'~-'i'

SHELL CANADA ENERGY

Dwg. No. £ '2'! '2:!:2.

VP-SG07-E11570-001 Rev. 6.
Rev.D

Traveller/PCS No. ~C11 ~2.f

N/A

Item Name ~~

VRU INLET GAS COOLER

Process of PT~.!f-'Et~'g~

VISIBLE, SOLVENT REMOVABLE

Work Order No. & P/O No. 'gAf'2:!:2.

P·13SG-007/4511951391

Item NO. ¥~ '2:!:2.

E-11570

Black Light No. ~~ 2.fol ~ '2:!:2.

N/A

Procedure / Acc Criteria -M;<;fA~/i1~ 71~

VP·SG07-COMM·01 0
(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

Surface Condition ft '2'! ~EH

AS GROUND and AS WELDED

Black Light Intensity ~~2.fol~ :gj"£

ON/A ft-cd 0

APP.8

\.Jw/cllf

Materialrrhickness All ~/.!f-JJ11 Test temp. AI gj.g£ Light Source ~~ ~I:J I Light-Source to Object Distance/LUX .:::;:.~ 7i 2.[/~ £

SA240·S31803 /15T 20 'C GLOW LAMP 550 W 150 em 1130 Lux

Penetrant Brand~ft,Type~EH, Batch No.Xil~'2:!:2. Apply o Brush ~~

~ .!f- xii NAWOO / NPP-2/13NPP14 A~ .'2 o Spray~Af-, =
Emulsifier Brand~ft,Type~EH, Batch No.Xil~'2:!:2. Apply o Flow-on~~

if :2:f Xii N/A A~.'2 o Spray~Af-, =
\ Remover Brand~ft,Type~EH, Batch No.Xil~'2:!:2. Apply o Brush ~~
,

Ail :&j Xii NAWOO / NPR1-3/13NPR14 A~ .'2 o Spray ~Af-, =
Developer Brand~ft,Type~EH, Batch No.xil~'2:!:2. Apply o Brush ~~

"5 ~ Xii NAWOO / NPD-4/13NPD14 A~.'2 o Spray~Af-, C>

o Immerse ~~

o Immerse ~~

o Handwipe ~-tof'E!l

o Immerse ~~

D Immerse ~~

Dwell time ~ .!f-Alll

10

Dwell time '6!-:,:1 Alll

o Wash ~Oj'E!l

Bleed out ~~Alll

15

a. "0<Il <Il
Ident. No. 0 .iii'0

~'2.!'2:!:2.
« ~

gj- ""a-
Main seam

V
B01,B02

Interpretation

~ ~

No Recordable Indication

-BLANK-

Remarks
1:J1.::il

Back gouging area

[!f ReVIEWED

U
n~te I Sianature:

~¢ly.
Industrial Services

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~£AI g~ '2.!-oH ~;tjI:':113"t7~q.!'.E.-c ~¥%t?,;!.

( EX~~ine~bY C.J.KWO~

i3 A P N Co., Ltd.

Level

C11~

o Date&Time of Examination ifj AI\li AI/AI2!

II 0 Date of Report !r..:JlM ~~ \li AI

o Owner/Customer-'i'~-'i'/.::ilZ!l ~&-El-

2014.10.17

2014.10.17

AP:ove~bY 8.M. SHIM

~ A P N Co., Ltd.

ISO-009-2-4

Level III I-==:'"~=----:-------=~:-;-:-:-=:---.....=----:-::-::-:-::-:------t
C11~ DThird Party Inspector'g'2.!?:!Af-El- 0 ANI/AI

-

CCK-4511951391-0100-K01-00001-073

159/309



[ ASME 1
REPORT OF PENETRANT EXAMINATION [PAOi} ~d

~ ~ lEt ~ AI gj ~ ~ Al

)LsUnG
Report No.

ILSUNG CORPORATION IS-APN-E-11570-PT-007

Page 1 of 1

Project Name iSA~~ Customer -?-~-?- Dwg. No. .'I. '21 \l:i :2-

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. gell ~2.~ Work Order No. & P/O No. iSA~\l:i.2. Procedure / Acc Criteria ~ ~~A-IM~ 71 {E

Rev.~VP·SG07-COMM-01 0
(ISC-PT-06)

N/A P-13SG-007/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ \l:i.2. Surface Condition .IE '21 ~EH

VRU INLET GAS COOLER E-11570 AS GROUND

Process of PT~.!f-'Et~~~ Black Light No. ~~ 2.~ol g \l:i.2. Black Light Intensity ~~ 2.~ol g ~.'I.

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D I.Iw/crrr

MateriallThickness All ~r!¥-]}n Test temp. AI~g.'I. Light Source ~~ ~I:J I Light-5ource to Object Distance/LUX 3':~ 7i2.lt~5:-

SA240-S31803 / 1ST 18 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~.IE,Type"§!EH,Batch No.Ail~\l:i.2. Apply D Brush ~~ Dwell time ~ .!f-AI?J

~ .!f- Ail NAWOO / NPP-2 / 13NPP14 ;>;~.!a. o Spray~A~ D Immerse ~~ 10 min fE.--,0

Emulsifier Brand~.IE,Type"§! EH, Batch No.Ail ~\l:i.2. Apply D Flow-on ~El Dwell time tg::<:1 AI?J

if :!?:f Ail N/A ;>;~ .!a. D Spray~Af D Immerse ~~
• I=l

--,0 mlnL:!:"

Remover Brand~.IE,Type"§! EH, Batch No.Ail~ \l:i.2. Apply D Brush ~~ o Handwipe ~-to~'c!I

Ail ~ Ail NAWOO / NPR1·3 / 13NPR14 ;>;~.!a. D Spray ~Af D Immerse ~~ D Wash ~o-l'c!l--'0

Developer Brand~.IE,Type"§!EH,Batch No.Ail~\l:i.2. Apply D Brush ~~ Bleed out ~~AIn
~ ~ Ail NAWOO / NPD-4/13NPD14 ;>;~ .!a. o Spray~A~ D Immerse ~~

• I=l
--,0 15 mln=

a. "0 Ql
Ql Ql "0

Ident. No. 0 '(ij' Interpretation l!! Remarks
~'Z.!\l:i.2.

~ a:: -@ ~
c>

1:J1::il
gf- 0:0 .=..:::1a 00:0

Category "D" of nozzle
V No Recordable Indication Cut edge area

T2,T3

-BLANK-

Ij lSUOOI~yie'Msd b!
ti\l:t\14 I LLlI~i-H,~~,<:..."",vloiil fli

'}//h~'i" ~ I U\f.lM.~

I "'K_ ;0 t?t/. (j • "ifJ! '-i t//t/"'-~ .~~ t

/I
,-o WITNESSED

DaM~~
• • <:J II

cfermanlSCfler Lloyd

n SKETCH ON DOT LINE, IF NECESSARY or n ATIACHED. ~RAI ~M~OjI A71I::<:lo~7-1qEE.:::: ~¥~~.

oDate&Time of Examination i?3 Af~AftAm 2014.11.11

EX~~ine~bY C.J.KWON~ Le.vel
I! o Date of Report .'I'.::ilkl ~~ ~ Af

'C1I~ 2014.11.11
I

e A P N Co., Ltd. D Owner/Customer-?-~-?-/jll!l f:t&~

AP:ove~lbY 8.M. SHIM~~
Level

= ~
cn~ II! DThird Party Inspector~'Z.!~A~~ D ANI/AI

-e A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-073

160/309



[A~ME I
REPORT OF PENETRANT EXAMINATIO

:XI E E~ A~ LI c5.J l::::l --;l LJ
CJ .... CJ 0 /\ CJ ....L ....L.:.. 1\1

·!JLSUnG
Report No.

ILSUNG CORPORATION IS-APN-E·11570-PT-008

Page 1 of 1

Project Name ~A~~ Customer -?-~-?- Dwg. No. I'2'! 'ti.2.

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~2.-I1 J§-~~ Work Order No. & P/O No. ~A~'ti:2. Procedure / Ace Criteria 1;1 };:fAi/~~ 71~

Rev. 6VP·SG07-COMM-010
(ISC-PT-06)

N/A P·13SG-007/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. .!f-~ 'ti.2. Surface Condition .IE'2'!~EIl

VRU INLETGAS COOLER E-11570 AS GROUND

Process of PT~.!f.tg~~~ Black Light No. J§-~ ~fol ~ 'ti.2. Black Light Intensity J§-~ ~fol ~ :gtI

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D I.J w/cnf

MateriallThickness AH ~/¥71I1 Test temp. Algj.§I Light Source ~~ ~I:J I Light-Source to Object Distance/LUX 3:~ l~ 2.1/~s:.

SA240-S31803 /15T 18 "c GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~.IE,Type~EH.Batch No.A~I~'ti.2. Apply D Brush ~~ Dwell time ~ .!f.AI n
~ .!f. A~I NAWOO / NPP·2/13NPP14 A~ £l. o Spray {E-Af D Immerse ~~ 10 min~-,=

Emulsifier Brand~I£,Type~EH,Batch No.A~I~'ti.2. Apply D Flow-on ~'S Dwell time tg:,:1 AI n
if 9:f X~I N/A A~£l. D Spray {E-Af D Immerse ~~ min iE--,=

Remover Brand~.IE.Type~EH.Batch No.x~I~'ti.2. Apply D Brush ~~ o Handwipe ~{oH41

Ail :&l x~1 NAWOO / NPR1·3/13NPR14 A~ £l. D Spray {E-Af D Immerse ~~ D Wash ~Oj'e!l-,=

Developer Brand~.IE,Type~EH. Batch No.x~I~'ti.2. Apply D Brush ~~ Bleed out ~~AIn
"5 ~ x~1 NAWOO / NPD-4/13NPD14 A~£l. o Spray {E-A~ D Immerse ~~ 15 min~-,=

a. 1) Q)
Q) Q) "0

Ident. No. 0 'iii' Interpretation l!! Remarks
~'C!'ti.2.

:i. 0:::
~ ~

C> 1:J1.:il
g[ '=' .=.=2 C> '='

Category "0" of nozzle
V No Recordable Indication Cut edge area

T1,T4

-BLANK-

~!Sun I~'iewoo by
" ~

"...."" I~" ,~w ~I

'J//£ru I'\f.m 0:;, I U\M.tU\I~

t'Y!,\= /t IiVV. /.,).-.-20 r'f -' / RC
............. I""'" f/d l/ <:

/'

I[3/'WITNESSED
Date,j ~natu~e;

,II/..
Girmaill86hfr"LtOYd

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~£AI :eH::!£!-OII .A.71I:':lo~7~q EE:: ~.!f-~?:!.
.,." cas

o Date&Time of Examination ~ Af!1,! Af/AI~ 2014.11.12

EX~~ine~bYC.J.KWON~ Level II oDate of Report .'i!.::llkl ~~!1,! Xf
C11~ 2014.11.12

!

e A P N Co., Ltd. D Owner/Customer-?-~-?-/.:il~ ~&-E!-

AP:ove~lbY B.M. SHIM ~..,...w;»
Level

= ~
C11~ III DThird Party Inspector~'C!~A~-E!- D ANI/AI

-e A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-073

161/309



[ ASME]
REPORT OF PENETRANT EXArvllNATION

xl E E~ .M AI ~ t:::J -;') LJ
CJ --, CJ a CJ --.L ~ 1'\ I

!!JLSUnG
Report No.

ILSUNG CORPORATION IS-APN-E·11570-PT-009

Page 1 of 1

Project Name ~-Af~ Customer -'?-~-'?- Dwg. No. 5:. '2'! 'ti.2.

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07-E11570-001

Traveller/PCS No. §.C11 ~~f Work Order No. & P/O No. ~Af'ti.2. Procedure / Acc Criteria ~ ;i;;fA-j /-e:!"~ 71~

Rev. DVP-SG07-COMM-01 0
(ISC·PT-06)

N/A P-13SG-007/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ 'ti:2: Surface Condition If. '2'! ~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

Process of PT~ if-Et~~~ Black Light No. ~~ ~fol §. 'ti.£. Black Light Intensity ~~ ~fol §. :gJ-5:.

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D IJw/clif

Materialrrhickness All ~/¥7J\1 Testtemp. AI~.g.s:. Light Source .:'!:'.~ ~~ I Light-5ource to Object Distance/LUX 3':~7, 2.1/~.s:.

SA240-S31803/15T 18 "c GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~If.,Type~EH, Batch No.Xil.:'!:'.'ti.£. Apply D Brush '@~ Dwell time ~ if-AI {1-

~ if- X,I NAWOO I NPP·2/13NPP14 A~.2 o Spray~Af D Immerse ~~ 10 min~-, <=>

Emulsifier Brand~If.,Type~EH, Batch No.xil.:'!:'.'ti.£. Apply D Flow-on ~ 'EJ Dwell time ~;i;;1 Am

-'if :2:f x,1 N/A A~.2 D Spray ~Af D Immerse ~~
• 1=1

-, <=> .mlni:!:"

I Remover Brand~If.,Type~EH. Batch No.x'I.:'!:'.'ti.£. Apply D Brush '@~ o Handwipe ~-tof'E'J

Ail ~ X,I NAWOO / NPR1·3 / 13NPR14 A~.2 D Spray ~Af D Immerse ~~ D Wash ~O-j'E'J-, <=>

Developer Brand~If.,Type~ EH, Batch No.x'l.:'!:'. 'ti.£. Apply D Brush '@~ Bleed out ~~AI {1-

~ ~ x,1 NAWOO I NPD-4 / 13NPD14 ~% 0Spray~Af D Immerse ~~
• 1=1

15 min =
C. "0 Q)
Q) Q) "0

Ident. No. 0 'iii' Interpretation l!! Remarks0

~'2l'ti.£.
« a: B ~

C>
~I.:il

gj- 1=1 s="2 01=1

Category "0" of nozzle
V No Recordable Indication Back gouging area

T2.T3

-BLANK-

)jUUIi~1~Mby
or......"" ! --"~'U'/lI'Y'''~''''lliI 1/11

~//Lt.\A nt:D ~ .1 UW Al,1f.':

DATE ()O v.P-. 2ff'r 1e:?0

/'
!

115' REVIEWED
r-I

Date.J. Si~ture: "
1£r~(.LCfo';~-I;ermanl r loyd

D SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~£.AI :~H:! ~Oil A71Ij:Ii5f7-jL-f EE-c ~¥%t~. Industrial Services

o Oate&Time of Examination ~ Af~ Xf/AI2! 2014.11.12

Examined by C J KWON ~c;::=:=-c:===' 9"'1' II o Date of Report ~:LlAJ ~~ ~ Xf 2014.11.12
f

AI E:J •• - ell ~
I

eA P N Co., Ltd. =:] Owner/Customer-'?-~-'?-/.:il~ f:l-&-E!-

AP:ove~lbY 8.M. SHIM ~-w;»
Level

<:> ~
ell~ III DThird Party Inspector~'2l?:l Af-E!- D ANI/AI

-
~ A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-073

162/309



REPORT OF PENETRANT EXAMINATIO~ [P
J

A@Cf-8
~ ~ § ~ AI ~ ~ ~ Al LA S M E

!~LSUnG
Report No.

ILSUNG CORPORATION IS-APN-E-11570-PT-010

Page 1 of 1

Project Name ~Af~ Customer -?-~-?- Dwg. No. .I.~ i2:!.:2.

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. §.ClI ~2.f Work Order No. & P/O No. ~Afi2:!.:2. Procedure / Acc Criteria ~*fAi/~:~PI ~

Rev. DVP-SG07-COMM-01 0
(ISC-PT-06)

N/A P-13SG-007/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ i2:!.:2. Surface Condition 1E~ ~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

Process of PT~.!f-Et~~~ Black Light No. ~~2.fol§. i2:!2 Black Light Intensity ~~ 2.fol §. ~.I.

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D IJw/crrr

MateriallThickness All ~/¥7Ji1 Test temp. AI ~H~~.I. Light Source ± ~ :&1::11 Light-Source to Object Distance/LUX ~~ 7l2.I/~5::

SA240-S31803 115T 18 'C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~1E.TypegjEH. Batch No.All±i2:!.:2. Apply D Brush ~~ Dwell time ~ .!f-AI n
~ .!f- All NAWOO 1 NPP-2/13NPP14 A~R o Spray fE-Af D Immerse ~~ 10 min~,0

Emulsifier Brand~1E.Type~EH. Batch No.All±i2:!.:2. Apply D Flow-on ~El Dwell time ~j:1 AI n
if :2:f All N/A A~R D Spray fE-Af D Immerse ~~ min~,0

I
Remover Brand~1E.Type~EH. Batch No.All±i2:!.:2. Apply D Brush ~~ o Handwipe ~-tof\:!l

A11 'iSj All NAWOO I NPR1-3/13NPR14 A~R D Spray fE-Af D Immerse ~~ D Wash 1!Oj\:!l,0

Developer Brand~1E.Type~EH. Batch No.All±i2:!.:2. Apply D Brush ~~ Bleed out ~~AIn
~ ~All NAWOOI NPD-4/13NPD14 A~R o Spray fE-Af D Immerse ~~

• l=l,0 15 min "i!:"

C. '0 Q)
Q) Q) "0

Ident. No. 0 'iii' Interpretation ~ Remarks0

~'2li2:!.:2.
« a::

~ ~
C.9 1::I1.::il_..

N '=' .=.='2 o'='

Category "D" of nozzle
V No Recordable Indication Back gouging area

T1.T4

-BLANK-

-
...LL D!,

/..... ,.

:::>/fhQA DEPT, S. J. HWANG .~EVIEWED

DATe Mv~ 20l '/- //V'i jU WII
I...~•. "',. reo

o .Jl. " ~/" v.1jJF-<.
~'VIW

Industrial Services

n SKETCH ON DOT L1NE•..IF NECESSARY or n ATTACHED. ~£AI ~{1 ~k>ll ~71Ij:lof7iq EE-E ~¥~?i.

o Date&Time of Examination ~ Af~ JJIAI2J- 2014.11.25

EX~~ine~bYC.J. KWON ,,~( Level II o Date of Report ~JlXl ~{g ~ Xf-- ell lIM 2014.11.25

O)·A P N CO., Ltd. U Owner/Customer-?-~-?- /.::il:l!l~~~

AP:ove~lbY 8.M. SHIM ~--w;»
Level

<:> '-'
C1ll1M III DThird Party Inspecto~'2l?oJAf~ D ANI/AI

-
~ A P N Co., Ltd.

.ISO-009-2-4

CCK-4511951391-0100-K01-00001-073

163/309



REPORT OF PENETRANT EXAMINATION
:XI E E~ A~ AI c5-I I:::J .::il A-I ASME ICJ .,- Cl C> CJ -l..-

,!JLSUnG
Report No.

ILSUNG CORPORATION IS·APN·E·11570-PT-011

Page 1 of 1

Project Name ~Af~ Customer -'?--fE--'?- Dwg. No. .s:.'2'!Jti.2.

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07·E11570·001

Traveller/PCS No. 5.ClI-§-i'!f Work Order No. & P/O No. ~AfJti.2. Procedure / Ace Criteria ~ ;tfA-j/~~ 71~

Rev. 6.VP-SG07-COMM-010
(ISC-PT-06)

N/A P-13SG-007/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name .g.~ Item NO. .!f-.g. Jti.2. Surface Condition 3I '2'!~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

Process of PT~¥Ift~~~ Black Light No. -§-~ i'!fO15. 1ti.2. Black Light Intensity -§-~ i'!fol5. :gj-.s:.

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D IJ w/cnf

MateriallThickness All ~/¥»ll Test temp. Algjg.s:. Light Source .:'E~ ~1:l1 light-Source to Object Distance/LUX ."E~ 712.1/~ s:.

SA240-S31803115T 16 'C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~3I,Type~EH, Batch No.Ail.:'EJti.2. Apply D Brush ~~ Dwell time ~ ¥AI:U

~ ¥ Ail NAWOO / NPP-2/13NPP14 ~* o Spray~Af D Immerse ~~ · l:l
10 min or

Emulsifier Brand~3I,Type~EH, Batch No.Ail.:'EJti.2. Apply D Flow-on ~El Dwell time ~;tl AI :u
if :9:f Ail N/A ~* D Spray~Af D Immerse ~~ • l:lmin or

Remover Brand~3I,Type~EH,Batch No.Ail.:'EJti.2. Apply D Brush ~~ o Handwipe ~of'<!l

Ail :5:l Ail NAWOO I NPR1-3 I 13NPR14 A~.R D Spray~Af D Immerse ~~ D Wash ~Oj'<!l-,0

Developer Brand~3I,Type~EH, Batch No.Ail.:'EJti.2. Apply D Brush ~~ Bleed out *~AI:U

~ ~ Ail NAWOO I NPD-4/13NPD14 A~.R 0Spray~Af D Immerse ~~ · l:l
-'0 15 min or

C. "0 Q)
Q) Q) "0

Ident. No. 0 .Qj' Interpretation l!! Remarks0

~'r.!Jti.2.
« a:

~ ~
(!)

1:l1.::i2
gt '=' .=.=2" o'='

Main seam
V No Recordable Indication Channel sliding side final

A05B07B08
All welded of nozzle area

V No Recordable Indication Channel sliding side final
T2T3

Temporary attachment removed area V No Recordable Indication Channel sliding side final

All attachment welded area V No Recordable Indication Channel sliding side final

Arc strike removed area V No Recordable Indication Channel sliding side final

lifting lugs welded area V No Recordable Indication Channel sliding side final

-BLANK- A. I~~

""ISC
~

by ///
QA DEPT. S, ;(/H ~ANG

-< /( .IV"'"
J"''PI'' j)z.. ./ r/V..?

n SKETCH ON DOT LINE, IF NECESSARY or n ATIACHED. ~£AI ~M~OII ""-71 - - L... :r'14-=-- ....-/

o Date&Time of Examination ~ Af~ Xf/Allt 2014.12.04

EX~~in~bYC.J. KWON~ Level
II o Date of Report ~:ilM ~{g ~ Xf

cll~ /2014.12.04

e A P N Co., Ltd. IU Owner/Customer-'?--fE--,?-/.::i2:z!jff&~ .'5I'{'::'ll:::WcD

AP:OV~lbY 8.M. SHIM ~ :» Level
:J \vr:-tE2~ED

•• cll~ III DThird Party Inspecto~'r.!?3Af~ "0' ANI/N·= '--'

e - Germa~'iA P N Co., Ltd.
_ p" t .... _

ISO-009-2-4 - d

CCK-4511951391-0100-K01-00001-073

164/309



REPORT OF PENETRANT EXAMINATION
~ E E~ A~ AI <51 t::l ~ A-i I ASME.- CJ C> CJ ---L

·!JLSUnG
Report No.

ILSUNG CORPORATION IS-APN-E-11570-PT-012

Page 1 of 1

Project Name ~Af~ Customer 9-~9- Dwg. No. .s:.~12:1.2-

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~C11 ~2.f Work Order No. & P/O No. ~Af12:1.2- Procedure / Ace Criteria ~~fAi/~~71~

Rev. DVP-SG07-COMM-010
(ISC·PT·06)

N/A P-13SG-007/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. .!f-~ 12:1.2- Surface Condition .'IE~ ~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

Process of PT ~.!f-Et~~~ Black Light No. ~~2.fol~ 12:1.2- Black Light Intensity ~~2.fol~ ~.s:.

. VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd 0 !Jw/cr!f

MateriallThickness All ~/!f-JJ11 Test temp. AI gj g.s:. Light Source .:::::.~ ~1:l1 Light-Source to Object Distance/LUX 3".~f7~ 2.lr~ £

SA240-S31803/15T 16 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~.'IE,Type~EH,Batch No.x~I':::::'12:1.2- Apply o Brush~~ Dwell time ~ .!f-Aill

~ .!f- X~I NAWOO / NPP-2/13NPP14 ;J<~.R o Spray ~Af o Immerse ~<S:l 10 min~-'0

Emulsifier Brand~.'IE,Type~EH,Batch No.x~I':::::'12:1.2- Apply o Flow-on ~EJ Dwell time tgxl AI:U

* £:f x~1 N/A ;J<~.R o Spray ~Af Dlmmerse ~<S:l • '='
-'0 minE

Remover Brand~.'IE,Type~EH,Batch No.X~I':::::'12:1.2- Apply o Brush ~~ oHandwipe !itof\:!l
. Ail :&j X~I NAWOO / NPR1-3/13NPR14 <S:l% o Spray ~Af Dlmmerse ~<S:l o Wash ~Oi\:!l

Developer Brand~.'IE,Type~EH,Batch No.Xil.:::::.12:1.2- Apply DBrush ~~ Bleed out ~~AI:U

~ ~ x~1 NAWOO / NPD-4/13NPD14 ;J<~.R o Spray ~Af o Immerse ~<S:l . '='
-'0 15 min "'L!:"

C. "0 Q)
Q) Q) "0

Ident. No; 0 'iii' Interpretation l!! Remarks0

~'Cl12:1.2-
« a::

~ ~
C)

I:ll.:::il
g)- O=< s=2" o'='

Main seam
V No Recordable Indication Channel fixed side finalA01.B01.B02

All welded of nozzle area
V No Recordable Indication Channel fixed side final

T1.T4

Temporary attachment removed area V No Recordable Indication Channel fixed side final

All attachment welded area V No Recordable Indication Channel fixed side final

Arc strike removed area V No Recordable Indication Channel fixed side final

Lifting lugs welded area V No Recordable Indication _Channel fixed side final

-BLANK- fJIlSUnG . .L: D[---._- -.
'lyLOA J)g7l'. Is J. \ol WANG

DATE J)(3( ,/)6 201(1 ""7/( / '/
/'/{/I.-

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~RAI g~ \:.1-011 ~71lxl"5f7iq.lEi:- ~.!f-~?';!.

oDate&Time of Examination ~ Afgj Xf/AI~ 2014.12.06

Examined by C J KWON Level II oDate of Report ."2.:ilkl ~~ gj Xf
AI ES" ~ ~ClI~ 2014.12.06

i . Z
e A P N Co., Ltd. LJ Owner/Customer9-~9-/.:::il=l!j ?:t&~

L
AP~rove~lbY 8.M. SHIM ~-r»

Level Il"'J [:{2'li~WED

ClI~ III DThird Party Inspector~'Cl?3Af~ tr\L\JIl1tAl~l:lJ= '-' - !~~ture~II) A P N Co., Ltd. 7'J"Z. /(."/dl>~r
ISO-009-2-4 '~Cller LIOy'J

lndlJs!rial Servic·-·.3

CCK-4511951391-0100-K01-00001-073

165/309



REPORT OF PENETRANT EXAMINATION <-

xi E @ ~ AI c5.J ~.:JJ. Al I ASME ICl .... Cl

I.!JLSunG
Report No.

ILSUNG CORPORATION IS-APN-E-11570-PT-013

Page 1 of 1

Project Name tsA~~ Customer 9-~9- Dwg. No. £~12:1.2"-

Rev. ~CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Travelier/PCS No. .§.C11 ~2.~ Work Order No. & P/O No. tsA~I2:1.2"- Procedure I AccCriteria ~*fAiM~712

Rev.D
VP-SG07-COMM-010

(ISC-PT-06)
NIA P-13SG-00714511951391

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ 12:1.2"- Surface Condition .H.~~EH

VRU INLET GAS COOLER E-11570 AS WELDED

Process of PT~ .!if-'Et~ts~ Black Light No. ~~2.~ol.§. 12:1.2"- Black Lightlntensity ~~ 2.~ol.§. :gj"£

VISIBLE, SOLVENT REMOVABLE NIA 0 NIA ft-cd D ~wlcrrr

MateriallThickness All ~/.!¥-7J/1 Test temp. AI~.g£ Light Source ~~ ~1:I1 Light-Source to Object Distance/LUX~~ 7~ 2.1/~.s:.

SA789-S3180311.63T 16 'C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~.H.,Type"@!EH ,Batch No.A~1 ~12:1.2"- Apply D Brush ~~ Dwell time ~ .!if-AI?l

~ .!if- A~I NAWOO I NPP-2113NPP14 J<~R o Spray ~A~ D Immerse ~ 6:l 10 min~-, <>

Emulsifier Brand~.H.,Type"@!EH, Batch No.A~I~I2:1.2"- Apply D Flow-on ~El Dwell time !6'-*1 AI{l

if :2l A~I NIA J<~R DSpray ~A~ D Immerse ~ 6:l min~-, <>

Remover Brand~.H.,Type"@!·EH, Batch No.A~1 ~12:1.2"- Apply D Brush ~~ o Handwipe ~o~'E!I

A~I ~ A~I NAWOO I NPR1-3113NPR14 J<~R DSpray ~A~ D Immerse ~ 6:l D Wash ~o-i'E!l-, <>

Developer Brand~.H.,Type"@!EH, Batch No.A~I~I2:1.2"- Apply DBrush ~~ Bleed out ~~AI?l

~ ~ A~I NAWOO I NPD-4113NPD14 J<~R o Spray ~A~ D Immerse ~ 6:l 15 min~-, <>

a. "0 Q)
Q) Q) "0

Ident. No. 0 'Qj' Interpretation l!! Remarks0

~~12:1.2"-
« ex:

~ ~
C)

1:I1::Ll
gj- "" .=..::J.

2" <>""

Tube to tubesheet V No Recordable Indication 1 Pass layer - 3904hole

-BLANK-

.... 1..1.(;, !-.
")//~QA DEPT. S. I

DATE '/)6'-L. I • 20/Cl ~/ /(./Z-

, l-1-<i'/IEV'JED
::nVi":-~r:: 82ED
~.

4-~-'f)effi::T / 1/ - -n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED.1MRAI ~H:! ~JOlI ~7iI*Ia-~7iL-f EE-e ~¥~?;!. lG'E!rmam~l1er L1oy'
~,oDate&Time of Examination ~ Afgj Xf/AIl! 2014.12.11

EX~~in~by C.J. KWON~ Level
II oDate of Report .'i!.:ilXl ~~gjXf

C11 \!!1 2014.12.11

~ A P N Co., Ltd. LJ Owner/Customer9-~9-/::Ll=l!lf:j-&~

AP~OV~lbY B.M. SHIM~ .;» Level III
ell \!!1 DThird Party Inspectorts~?:IA~~ 0 ANI/AIc:> ~

-
~ A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-073

166/309



ASME
REPORT OF PENETRANT EXAMINATI N

:XI E E~ A~ LI <5-1 l::::J -;l LJ
CJ -,- CJ 0 1\ CJ ....L ....L..:.. 1'\1

[PAGE[jg]

jLSUnG
Report No,

ILSUNG CORPORATION IS-APN-E-11570-PT-014

Page 1 of 1
.,

Project Name ~A~ Customer -9-~-9- Dwg. No. £~'2:!.2.

DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev.

Travelier/PCS No. §.~1~2.1 Work Order No. &P/O No. ~AI'2:!.2. Procedure I Ace Criteria ~ j:fA-jI~~ 71~

Rev.DVP-SG07-COMM-010
(ISC-PT-06)

N/A P-13SG-007 I 4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ '2:!.2. Surface Condition .E~-gE/l

VRU INLET GAS COOlER E-11570 AS WELDED

Process of PT~ .!f-Et-g~~ Black Light No. ~~2.lol§. '2:!.2. Black Light Intensity ~~ 2.101 §. :gj-£

VISIBLE, SOLVENT RE;MqVABLE N/A [] N/A ft-cd D IJ w/crrr

MateriallThickness All ~/.!'f-]}\I Test temp. Algjg£ Light Source 3::~ ~1:l1 light-Source to Object Distance/LUX~~ 7i 2.1/~.s:.

SA789-S31803/1.63T 16 "c GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand-g.E,Type~EH, Batch No.xil3::'2:!.2. Apply D Brush ~~ Dwell time ~ .!f-AI {}

~ .!f- Xii NAWOO I NPP-2/13NPP14 A~.R [] Spray ~AI Dlmmerse ~~
• I=l.co 10 mln~

Emulsifier Brand-g.E,Type~EH, Batch No.xil3::'2:!.2. Apply D Flow-on ~El Dwell time 'i!!J'j;1 AI {}

if £:1 Xii N/A A~.R DSpray ~AI Dlmmerse ~~
, I=l.co mln~

Remover Brand-g.H"Type~E/l, Batch No.xii 3:: '2:!.2. Apply D Brush ~~ [] Handwipe ~of\:!l

A11 :&jxil NAWOO I NPR1-3/13NPR14 A~.R DSpray ~AI D Immerse .~ ~ D Wash 1!0i\:!l.co
Developer Brand-g.E,Type~EH, Batch No.Xil3::'2:!.2. Apply DBrush ~~ Bleed out §-%AI {}

~ -g Xii NAWOO I NPD-4/13NPD14 A~.R []Spray ~AI D Immerse ~~ • I=l.co 15 min i:!:'"

Q. "0 Q)
Q) Q) "0

Ident. No. 0 'ijj' Interpretation e! Remarks0

~'2J'2:!.2.
-. " .... « a:: (!)

~ ~ 1:l1.:i2
gf- I=l S.:::J.a CO""

Tube to tubesheel V No Recordable Indication Final pass layer - 3904hole

-BLANK-

-~... .... oL •
~. "1 ...

~
..J....t'". bv CV'IitE.VIEWED

QA DEPT•.- S. J, ~ MOO o WITNESSED

DAlE::rJ6:Z7 IJ- iaI/\C.. J._~ .:-:
-7/ ~ / '"

.//.' y lllermanrtnmer Lloya
./7 Inrl""I<;,,1 "l..rvi..-

.

n SKETCH ON DOT LINE, IF NECESSARY or r1ATIACHED. ~.2AI g~ ~Ofl ~7iIj;I"517-jqEEE :g¥~?,;!.

[] Date&TIme of Examination i1:l Af 1M Af/AI~ 2014.12.12

Examined by C J KWON' . ..L:evel II []Dale of Report .t:2..::ilXl ~~ 1M Af
AIE!j··.~ cll~ 2014.12.12

11) A P N Co., Ltd. D Owner/Customer-9-~-9- /.:i2~ Y&~

AP~rove~ by 8.M. SHIM ~....,.w;»
Level
cll~ III DThird Party Inspector~'2J?:lAI~ D ANI/AI

-•,~ P N CO., Ltd.
ISO-009-2-4

CCK-4511951391-0100-K01-00001-073

167/309



REPORT OF PENETRANT EXAMIN~ME]
~ ~@ ~ AI ~ ~ ~ Al (PAGE} )t:>]

,19LSUnG
Report No.

ILSUNG CORPORATION IS·APN-E·11570-PT-015

Page 1 of 1

Project Name ~A~~ Customer -?-~-?- Dwg. No. .s:.~\!:!.2:

Rev. 6CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07·E11570·'J01

Traveller/PCS No. ~ClI~C'.f Work Order No. & P/O No. ~A~\!:!.2: Procedure/ AccCriteria ~j;:fAireY~PI~

Rev. DVP-SG07-COMM-010
(ISC-PT-06)

N/A P·13SG-007/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ \!:!.2: Surface Condition JI~~EH

VRUINLET GAS COOLER E·11570 AS WELDED

Process of PT~ .!j'.1Et~~~ Black Light No. ~~C'.fol ~ \!:!.2: Black Light Intensity ~~C'.fol~~.s:.

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd 0 IJ w/cnf

MateriallThickness All ~/!f-7Ji1 Test temp. AI gj g.s:. Light Source ~~ :gtll Light-Source to Object Distance/LUX.'f.~ 7~ 2.1!:gf~

SA789-S31803/1.63T 16 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~JI.Type~EH.Batch No.X~I~\!:!.2: Apply o Brush ~~ Dwell time ~ .!j'.AI {}

~ .!j'. X~I NAWOO / NPP-2/13NPP14 A~2 o Spray ~A~ o Immerse ~~ . 10 min~--, C>

Emulsifier Brand~JI.Type~EH.Batch No.x~I~\!:!.2: Apply o Flow-on ~ 'El Dwell time ~j:1 AI {}

if ~f x~1 N/A ~% o Spray ~Af Dlmmerse ~~ ming

Remover Brand~JI,Type~EH,Batch No.x~I~\!:!.2: Apply o Brush ~~ o Handwipe ~{o~'f!j

Ail :&j X~I NAWOO / NPR1-3/13NPR14 A~2 o Spray ~Af D Immerse ~.~ o Wash ~Oi'f!j--, C>

Developer Brand~JI.Type~EH.Batch No.x~I~\!:!.2: Apply DBrush·~~ Bleed out ~~AI{}

~ ~ X~I NAWOO / NPD-4/13NPD14 ~% o Spray ~Af o Immerse ~~
• I=l

15 min L!:"

....
"0c- Q)

Q) Q) "0
Ident.No. 0 'ar Interpretation e! Remarks0

~'2.!\!:!.2:
~ 0:: B ~

C>
t11.:il

W I=l £:::1
~ 0,,"

Tube to tubesheet V No Recordable Indication
After tube expending

Final Dass laver - 3904hole

-BLANK-

/.-

--- I~ I!. 6' WITNESSED--- -I Date ~~ature:
QADm' ~ J ':'-v L. .. /)4 2.e/

DAlE j.-~./tP-. wSl G.Ir"mani~er Lloyd

3;>Yh
/' ~l./ '

r l SKETCH ON DOT LINE. IF NECESSARY or r l ATIACHED. ~2AI ~H:i '2..1-01\ ~7i1j:15f71q EE-c ~¥~?:!.

o Date&TIme of Examination ~ Af!§1 AftAI2.f 2014.12.18

Examined by C J KWON~ Level II oDate of Report ~:i2k\ ~~!§1 Af 2014.12.18AI ~ .•.~~ ___ 2ii~~

i

~ A P N Co., Ltd. o Owner/Customer-?-~-?-/.:il~Y~:g}

AP~rove~lbY 8.M. SHIM ~.;;-v;» Level

<:> '-'
cU~ III DThird Party Inspector~'2.!?:l A~:g} D ANI/AI

-
~ A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-073

168/309



Report No.

REPORT OF PENETRANT EXAMINATION
xl E E~ A~ LI <5l t::l "71 LJ
Cl .... Cl C> /\ Cl ....L ....L.:.. 1'\1

lASME
ILSUNG CORPORATION

Page

- --,-~-~.-,

[PAGEL..ru

IS-APN-E-11570-PT-016

of

Project Name ~A~~

CARMON CREEK PROJECT

Customer ~-l'E-~

SHELL CANADA ENERGY

Dwg. No. £'2:H!i.2".

VP-SG07-E11570-001 Rev. D
Rev.D

Traveller/PCS No. ~~I-§-~~

N/A

Work Order No. & P/O No. ~A~'2:!.2".

P·13SG-007/4511951391

Procedure / Ace Criteria ~ j:~Ai/B~71~

VP-SG07-COMM-010
(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

APP.8

Item Name ~~ Item NO. .!:f-~ '2:!.2". Surface Condition If. '2::! ~E/l

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

Process of PT~ .!f-'Et~~~

VISIBLE, SOLVENT REMOVABLE

Black Light No. -§-~ ~fol ~ '2:!.2".

N/A

Black Lightlntensity -§-~ ~fol ~ :gj-£

[] N/A ft-cd D IJ w/cnf

Materialfrhickness A/l~/.!:f-JJlI Test temp. Algjg£ Light Source a:~ ~1:l1 Light-5ource to Object Distance/LUX ~~ 7i 21/f:!.s:.

SA240-S31803/15T 16 '"C GLOW LAMP 550 W 150 em 1130 Lux

Penetrant Brand~If.,Type2!!EH,Batch No.Aila:'2:!.2". Apply D Brush ~~

~ .!f- Ail NAWOO I NPP·2/13NPP14 A~~ [] Spray ~A~-, <=>

Emulsifier Brand~If.,Type2!!EH,Batch No.;<JIa:'2:!.2". Apply D Flow-on ~'El

% :2l Ail N/A ~% D Spray ~A~

I Remover Brand~li,Type2!!EH,Batch No.Aila:'2:!.2". Apply D Brush ~~

Ail ~ Ail NAWOO I NPR1·3/13NPR14 A~~ DSpray ~A~-, <=>

Developer Brand~li,Type2!!EH,Batch No.Aila:'2:!.2". Apply DBrush ~~

~ ~ Ail NAWOO I NPD-4/13NPD14 A~~ []Spray ~Af-, <=>

o Immerse ~~

Dlmmerse ~~

[] Handwipe !i:to~\:!l

Dlmmerse ~~

D Immerse ~~

Dwell time ~ .!f-AI:cJ-

10

Dwell time ~j:1AI:cJ-

o Wash ~O-j\:!l

Bleed out ~~AI:cJ-

15

• '='minI:!::"

• '='min LI:"

: ~1SU G --' by -BLANK-

I~n ~

Q. 1:)
Q) Q)

Ident. No. 0 'Qj'

~'Z.!'2:!.2".
~ 0:::

~ '='a
Main seam

VA05 B07 B08
All welded of nozzle area

VT2T3

Temporary attachment removed area V

All attachment welded area V

Arc strike removed area V

Lifting lugs welded area V

Interpretation

B ~

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

Remarks
I:ll.::il

After hydro
Channel slidina outside final

After hydro
Channel slidina outside final

After hydro
Channel slidina outside final

After hydro
Channel slidina outside final

After hydro
Channel slidina outside final

After hydro
Channel slidina outside final

r1SKETCHONDOTLlNE,IFNECESSARY or r1 ATTACHED.~.2AI ~H:!£JOII ::911j:lo~7iqEE-c-~.!:f-~?A!.

[]Date&TIme of Examination ;fj Afgj ;t;JlAIl!" 2014.12.22

2014.12.22

Iu Owner/Customer~-l'E-~/.::il~ ~~~

II []Date of Report S!.::il hi ~~ gj J;f

/
Level III L=-- ---:-..,....---:----.vI"f~~liE~~DC:n
ell ~ DThird Party Inspector~'Z.!i:lA~~ ~ WNJM!SSED

- _a•. .,., "'Ire:

~l'j

Level

ell~

AP~OV~lbY8.M. SHIM
<:> ~ .

• A P N Co., Ltd.

EX~~ine:bYC.J.KWON~

if) A P N Co., ltd.

ISQ-009-2-4 lG6rma~her Lloyd
Industrial SeNices

CCK-4511951391-0100-K01-00001-073
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REPORT OF PENETRANT EXAMINATION
~ ~ @ ~ AI g ~ ~ A~

. "'---.,

Report No.

(I)LsUnG
lA~ME

ILSUNG CORPORATION
Page

IS-APN-E-11570-PT-017

of

Project Name ~Af~

CARMON CREEK PROJECT

Customer -?-~-?-

SHELL CANADA ENERGY

Dwg. No. £ ~ It!.2.

VP-SG07-E11570-001 Rev. D
Rev.D

Traveller/PCS No. ~c11 ~C'.f

NfA

Work Order No. & P/O No. ~Aflt!.2.

P-13SG-007 / 4511951391

Procedure / Acc Criteria ~~fAi/~~ 71 ft
VP-SG07-COMM-010

(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

APP.8

Item Name ~~ Item NO. ¥~ It!.2. Surface Condition JE~~"'H

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

Process of PT~~'Et~~~

VISIBLE, SOLVENT REMOVABLE

Black Light No. ~~ C'.fol~ It!.2.

NfA

Black Light Intensity ~~C'.fol~ :gj-£

o NfA ft-cd 0
MaterialIThickness AII~/¥»ll Test temp. Algjg£ LightSource~~ ~1:I1 Light-Source to Object DistancelLUX 3::~ li ~I/~£

SA240-S31803 f 15T 16 "c GLOW LAMP 550 W 150 em 1130 Lux

Penetrant Brand~JE,Type~",",Batch No.Ail~It!.2. Apply o Brush ~~

~ ~ Ail NAWOO / NPP-2 f 13NPP14 <>:j~ o Spray {E-Af

Emulsifier Brand~JE,Type~",", Batch No.Ail~It!.2. Apply o Flow-on ~'S

if :2:f Ail NfA A~£ o Spray {E-Af-, <:>

I Remover Brand~JE,Type~"'H,Batch No.Ail~It!.2. Apply o Brush ~~

Ail ;!;j Ail NAWOO / NPR1-3/13NPR14 A~£ o Spray -lE-Af-, <:>

Developer Brand~JE,Type~"'H,Batch No.Ail~It!.2. Apply o Brush ~~

"5 ~ Ail NAWOO / NPD-4/13NPD14 A~£ o Spray -lE-Af-, <:>

o Immerse ~<>:j

D Immerse ~<>:j

o Handwipe !itof\:!l

o Immerse ~<>:j

o Immerse ~<>:j

Dwell time ~ .!j'-AI~

10

Dwell time ~j:1 AI~

o Wash ~Oj\:!l

Bleed out ~~AI~

15

min-lE-

min -lE-

min~

.jUillIG ,.L' by - B LAN K -

l~iC ~

a. "0Ql (\)

Ident. No. 0

~0

~~It!.2.
«
gj- ..

"2

Main seam
VA01 B01 B02

All welded of nozzle area
VT1,T4

Temporary attachment removed area V

All attachment welded area V

Arc strike removed area V

Lifting lugs welded area V

Interpretation
~ ~

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

Remarks
1:I1~

After hydro
Channel fixed outside final

After hydro
Channel fixed outside final

After hydro
Channel fixed outside final

After hydro
Channel fixed outside final

After hydro
Channel fixed outside final

After hydro
Channel fixed outside final

n SKETCH ON DOT LINE, IF NECESSARY or rl ATTACHED. ~RAI ~H:!£..1-oI1 ::911j:Ii5f7iLf.':E-c- ~¥~?:!.

2014.12.22

2014.12.22oDate&Time of Examination ~ Afgj Xf/Am

EX~~in~by C.J. KWON ~::::::::::=~=_~ ~;I
\ ---+......,...,,.....~~---=-=-=,,....,.,,="=""=,...----------Ie A P N Co., Ltd. II:.:JOwner/Customer-?-~-?-/~~ff~.f:!-

150-009-2-4

/

Level III k=-:-- ---~~:-=~~--~~-J~I7~iiiti5ij~p
ell \1!!, DThird Party Inspecto~~?:lAf.f:!- 0 A WOO. ;ITNESS D_________________ _ I~ WI

~ A P N Co., Ltd. Date~~V

Gefman~er~
Industrial Serv

CCK-4511951391-0100-K01-00001-073

170/309
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REPORT OF ULTRASONIC EXAMINATI r")F\.1 IPAO[E 1
~~TI~~~AI~~~Al ASME!

Report No.

ILSUNG CORPORATION IS-APN-E-11570-UT-003

Page 1 of 1

Project Name ~A~~

CARMON CREEK PROJECT

Customer 9-iE-9-

SHELL CANADA ENERGY

Dwg. No. .Ii 'C1 It!~

VP·SG07-E10070·001 Rev. /\
Travelier/PCS No. ~C11 ~i:!~ Work Order No. & P/O No. ~NIt!~ Procedure lAce. Criteria ~;t~Ai/~~PI~

Rev.

N/A P·13SG·007/4511951391
VP-SG07-COMM-01 O(ISC-UT-06)

ASME SEC.VII.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C + API 660(8lh ED.2007)

Item Name ~~ Item No. ¥~It! ~ Joint No. ~~ {::! It!~

VRU INLET GAS COOLER E·11570 SEE IDENT.NO

Joint Config ~~ 2.~

"T"Joint

Method AI gj .g\!;j Surface Condition 3l 'C1 ~Ef1 MateriallThickness All ~l!f-JJlI

oContact ~~ o Immerse 9-e1 AS WELDED and AS GROUND SA516-70N 136T

Test Temp. AI gj g.'i Test Type ~Ef1 Manufacturer Ail3SA~ Serial No. '€.!E!It!~ Due Date '2!-li '€.! A~

@mbient ~g 0

Equipment
Elev. gg Algj~tll EPOCHXT OLYMPUS 081113804 2015.06.12

Type Block Angle Frequency Size Manufacturer Serial No. Type Length Manufacturer
~E/1 1i!.~:zt£ ~n~* ~71 X11~Af ~E'!'2:!:£ ~EH i,iOI Ail~Af

Transducer
4C10N/4MHz O· 4MHz 100 TKS NEEA226 Cable

'Ef.7Af MWB45-4 45· 4MHz 8°9 MWB 56927-70186 31101~ LemoOO+
Lemo01 2M KrautKramer

MWB70-4 70· 4MHz 8°9 MWB 56929-73828

TesrAngle AlgjZf.li Couplant ~~DH~

00· 045· 060· 070· OGlycerin~2.I,\JIE:! OOi! 2~ 0CMC

Calibration Block .:ii!~~~

IIW. REFERANCE BLOCK

Ident. No.
~~It!~

&l
Q)

Location %DAC -0

~ Length Width Depth e!
~;tl

~ol ~ 'i.!OI (MAX) Cl

from ~~~CJ

'" 8-8-"2

Remarks
tll ::il

·.Lifting lug welded area v No Recordable Indication Final (:kIl S7ek)
-BLANK- ._--"

'"' J./ i
. ,jl)' uy

I

Sketch of Scanning

/

I

2014.11.30

2014.11.30

o Owner/Customer9-iE-9-/:il~ fI~-E!'

o Date of Report ~:ilAi ~~ '€.! A~
I!

r P N Co., Ltd.

Level 0 Date&Time of Examination =EJ A~'€.! A~/Alll
Examined by C.J. KWON __.....,~_==:::;:::::::--:;;;

AI !I .~t>"- C11~

Approved by
g eJ B.M. SHIM

Level

~ C11~ II! 0 ThirdPartylnspector~2.!~Af:e!
------_......:.._------- -

UANIIAI.A P N Co., Ltd.

ISO-009-2-2

CCK-4511951391-0100-K01-00001-073

172/309



REPORT OF ULTRASONIC EXAMINATION [-PAGEI"ZJI
~ ~ In 5'" ~ AI ~ ~ ~ A-i A S MEl ~

~LSUnG ILSUNG CORPORATION
Report No.

IS·APN·E·11570·UT·004

Page 1 of 1

Rev.

Project Name ~A~

CARMON CREEK PROJECT

Travelier/PCS No. '§'C11 ~cf

N1A

Item Name ~~

VRU INLET GAS COOLER

Customer 9-~9-

SHELL CANADA ENERGY

Work Order No. & P/O No. ~Aflt!~

P·13SG·007/4511951391

Item No. .!f-~It!~

E·11570

Dwg. No. £ Ii:! It!~

VP·SG07·E10070·001 Rev.

Procedure lAce. Criteria ~j;~AiI~~j71 ~

VP·SG07-COMM·01O(ISC-UT-06)

ASME SEC.V~.div.l 2010 ED.+ 2011 ADD. APP12
ASME SEC v SA578 Level C + API 660(8lh ED.2007)

Joint No. -§-~ i! It!~

SEE IDENT.NO

/\

Joint Config ~~ 2gj'

Butt Joint, "D" Joint, "r Joint

Method AI~ 'i!f'tl Surface Condition .if. Ii:! ~E11 MaterialfThickness All ~/¥7JI1

oContact ~~ o Immerse 9-~ AS WELDED and AS GROUND SA240-S31803 115T

Test Temp. AI~.g£ Test Type ~E11 Manufacturer Ail a:Af Serial No. ~'t:!It!~ Due Date ~li~Af

0
Equipment

~bient ~.g Elev. g..g _AI~§-tll EPOCHXT OLYMPUS 081113804 2015.06.12..
Type Block Angle Frequency Size Manufacturer Serial No. Type Length Manufacturer
~E/1 ii!~ Zj-.s:. 9-li~? '::1.71 ~13;.Af ~E!\!:!~ ~EH ~or Xil3';Af

Transducer MSEB4 o· 4MHz··' 100 MWB 57462-22034 Cable
Et-<\!fA:f 2C8X14LAD60 60· 2MHz 8*14 TKS DLANB005 3nOI~ LemoOO+

Lemo01 2M KrautKramer
2C8X14LAD70 70· 2MHz 8*14 TKS DLANC005

Test Angle AI ~ ZJ'£

o 0° 0 45° 0 60° 0 70°

Couplant ~ ~ DH~

-0Glycerin ~2.IAlIE! 0 Oil 2gj 0CMC

Calibration Block 1il~~~

IIW, REFERANCE BLOCK

Q. 11 Q)
Q) Location %DAC "Ident. No. 0 .iii' Length Width Depth f! Remarks

~ '2..! It! ~ ~ 0:: ¥lxl
~Ol ~ ?! 01

(MAX) Cl
1:11 ::il

from !:r.~~~

W ~. E.=1
o'='

Main seam
V No Recordable Indication FinalB01,B02,B07,B08

Nozzle to channel shell V No Recordable Indication Final
T1.·T? T::I T4

Lifting lug welded area V No Recordable Indication Final

-BLANK-

Sketch of Scanning

/

<-;
,

-

o SKETCH ON DOT LINE, IF NECESSARY or 0 ATTACHED. ~RAI ~i!~k>l1 ~7ilxl"5fliq!Ei:- ~.!f-~?A!.

Level 0 Date&Time of Examination ?;lAf~Af/AI:(1-
Examined by C.J. KWON~ !l-

AI ~ ~C11~ o Date of Report !:l.:ilA-j ~{g~A~

f1;A P N Co., Ltd. 0 OWller/Customer9-~9-/.:il~~~.e:J-

2014.12.09

2014.12.09

Approved by
§ eJ 8.M. SHIM

Level
.I_~ III 1-=.-:::-:-:-::,........,........,......----,--==:,."..,...".,...,..,...,:::-------,........--.,..------1
~ C11~ 0 ThirdPartylnspector~2.!~Aft!! UANI/AI

---------------- -
~A P N Co., Ltd.

ISO-009-2-2

CCK-4511951391-0100-K01-00001-073

173/309



Report No.

~LSUnG

REPORT OF ULTRASONIC EXAMINATION
::E ~ II~ § ~ AI ~ ~ ~ Al

ASMEi
ILSUNG CORPORATION

I

lp~GE.I, ttJ

IS·APN·E·11570·UT·005

Page 1 of 1

Project Name ~A~~

CARMON CREEK PROJECT

Customer 2Ji~2Ji

SHELL CANADA ENERGY

Dwg. No. £ '2Ht!:2:

VP-SG07·E10070·001 Rev. /\
Rev.

Traveller/PCS No. !§.C/I~~~

N/A

Work Order No. & P/O No. ~A~\:!:!:2:

P·13SG·00714511951391

Procedure /Ace. Criteria ~;<:~A-j/~~PI~

VP-SG07-COMM-01 O(ISC-UT-06)

ASME SEC.VUl.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C + API 660(8th ED.2007)

Item Name ~~ Item No. ¥~\:!:!:2: Joint No. .g.~ ~ \:!:!:2:

VRU INLET GAS COOLER E·11570 SEE IDENT.NO

Joint Config §~ 2. 2J'

"T" Joint

Method AI gj 'i!fltj Surface Condition 1EI:!~EH MateriallThickness All §//¥7Il1

oContact ~~ o Immerse 9~ AS WELDED and AS GROUND SA516-70N /15T

Type Block Angle Frequency Size
~E/1 jj!~:zt£ ~'IiI-? :'171

Transducer 4C10N/4MHz O· 4MHz 10f2J

'Et.<!fxf MWB45-4 45· 4MHz 8*9
"

MWB70-4 70· 4MHz 8*9

TestTemp. Algjg£

[3\mbient ~g 0 Elev. gg

Test
Equipment
Algj:g1:l1

Type ~EH Manufacturer xii ±A~ Serial No. ~~\:!:!:2: DueDate '2.!-li~x~

EPOCHXT OLYMPUS 081113804 2015.06.12

Manufacturer Serial No. Type Length Manufacturer
l:1j.::EAf ~~'2:!~ ~EH ~Ol A11~Af

TKS NEEA226 Cable
MWB 56927-70186 71101~ LemoOO+

2M KrautKramer
MWB 56929-73828 Lemo01

Test Angle AI gj zt£

00· 045· 060· 070·
Couplant ~~ OH @1

o Glycerin ~2.IAJIE! 0 Oil 2gj [2]CMC

Calibration Block .:ii!~~~

IIW, REFERANCE BLOCK

Ident. No.
~~\:!:!:2:

Location
~;<:I

from

Length
~ol

Width
~

Depth
~ol

%DAC
(MAX)

5!.~~{:!

Remarks
tfl ::il

Lifting lug welded area v No Recordable Indication Final(Channel cover side)

-BLANK-

ISC I~ itnessed -br
QA DEPT. J.~ V
CATE fb( .P. 20 r

Sketch of Scanning
I

/

i!llo"'RE\lIEWED
,iJ WiTN:::SS2.D '
Date I S~(lature:

G~?Li~~Jty

o SKETCH ON DOT LINE, IF NECESSARY or

I

2014.12.19

2014.12.19o Date of Report .!i!.::ilA-j 'Q"~ ~ x~

D Owner/Customer2Ji~2Ji/::il~ ?:t~~

I!
Level 0 Date&Time of Examination ?3A~~ x~/AI:(}

C.J. KWON ~=:::=~-,
~ ~~ C/1\1!!

~ P N Co., Ltd.

Examined by
AI !l

Approved by
%' '£1 8.M. SHIM -4--a-->..

Level

ell \1!! II! D Third Party Inspector~~ ~ Af~
-

[J ANI/AI

~A P N Co., Ltd.

ISQ-009-2-2

CCK-4511951391-0100-K01-00001-073

174/309



C!\SME]
REPORT OF MAGNETIC PARTICLE EXAMINATION

AJ ;¥ @ ~ AI ~ ~ ~ Al

I j)LSUnG
Report No.

ILSUNG CORPORATION IS-APN-E-11570-MT-006

Page 1 of 1
--

Project Name ~A~~ Customer ?~? Dwg. No. .s:.'2:!\ti~

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~cn ~2f Work Order No, & P/O No. ~A~\ti~ Procedure / Ace Criteria ~ ~~A-JI~~ 71~
Rev·DVP-SG07-COMM-010

(ISC-MT-06)
N/A P-13SG-007/4511951391

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6
+ API 660 (8th ED. 2007)

Item Name .g.~ Item NO. ¥.g. \ti.:2- Surface Condition it '2:!~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

MateriallThickness All ~/!'f-JJiI Method ~N~'E:I Particle ;q-ff!-

SA516-70(N) /17T Q Wet '8'6] D Dry 2:! 6] Q Color gj 6!l D Fluorescent ~~

Magnetization Direction Equipment ~tll Applying Current ~~ 'E:I

Xf£l-~'E:I Xf£l-~~ Q Continuous e! 4r DResidual H-i'i-

QYoke 223 QLong ~~ Brand ~~gj NAWOO Magnetization Current Xf£l-~ fi.

DProd E.~.t= D Circular ~~ Model No. 2. \§[ : MY-2 QAC Jilfi. D DC ~fi.

D DBoth ~~~ Output~5:l 10lb Current ~ fi.

220V,2.6A Amps gJ-ilIlOf

Light Source.:'E~ ~I::fl Light-5ource to Object Distance/LUX ~~ 7~ 2.1/~.s:. Spacing Jl2.1 0in

GLOW LAMP 550W 150 em 1130 Lux 4-6 Oem
Black Light No. ~S!j 2foI~ \ti~ Black Light Intensity ~S!j 2~ol ~ =M.s:. Demagnetization ~Xf

N/A Q N/A ft-cd D 1..1 w/arf DYes ~2 Q No ~~2

a. "0 Ql

8 Ql "C
Ident. No. 'w Interpretation ~ Remarks

~'r.!\ti~
« c:::

~ ~
C)

I::fl.:::i!
gj- 1=1 .=.~a 01=1

Main seam V No Recordable Indication Shell outside final
A02.A03.A04.B03.B04.B05.BQ6

All welded of nozzle area
V No Recordable Indication Shell outside final

51.52

Temporary attachment removed area V No Recordable Indication Shell outside final

All attachment welded area V No Recordable Indication Shell outside final

Arc strike removed area V No'Recordable 'Indication Shell outside final

Lifting lugs welded area V No Recordable Indication Shell out5'e final'

- BLANK-
IIYREVIEWED.. ../ .

~
o WITNESSED

I.... ..,.,

ISC
too/: •

by PL~
" /',,/ ,d ',71'f!Je.< (

:orcllEPfJr....,rS. ,~r IWAUI: ~ lcoermantscner Lloya... .JI'h

n SKETCH ON DOT LINE, IF NECESSARY or n ATIACHED. ~RAI ~ '-' L.!VJI
7.~ &-'." ""' .

oDate&Time of Examination ~Af~AI/Am 2014.12.15

Examined by CJKWON~ bevel- II oDate of Report ~:ilM ~,{g ~ AI 2014.12.15AI ~ ..~ C11~

~ A P N Co., Ltd.
Owner/Customer?~?/.:::i!Z!j:Y~~

AP~Ove~lbY S.M. SHIM -4--=ie ; ---. Level . : ,~. ".

C11~ III DThird Pa,rty Inspecto~'r.!?3A~~ D ANI/AI= '-'

e -
A P N Co., Ltd.

p-

ISO-009-2-3

CCK-4511951391-0100-K01-00001-073

175/309



REPORT OF PENETRANT EXAMINATION

ISQ 009 2 4

:XI E E~ .M AI 5-1 I::::l .::ll A1 ASME ICJ -r CJ 0 = -l...

JLSUnG
Report No.

ILSUNG CORPORATION IS-APN·E·11570-PT-011

Page 1 of 1

Project Name ~A~~ Customer "'i'-~"'i'- Dwg. No. .£ 'C! ttl :2.

DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07·E11570·001 Rev.

Traveller/PCS No. ~cjl §-~~ Work Order No. & P/O No. ~A~ttl:2. Procedure / Acc Criteria ~*~Ai/-l!!-~71~

Rev. D.VP·SG07·COMM-010
(ISC·PT-06)

N/A P·13SG-007 / 4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. .!f-~ ttl:2. Surface Condition lE 'C! ~E/l

VRU INLET GAS COOLER E·11570 AS GROUND and AS WELDED

Process of PT~ .!f-'Et~~~ Black Light No. §-~~~ol~ ttl:2. Black Light Intensity §-~ ~~ol~ :gr.£

VISIBLE,. SOLVENT REMOVABLE N/A 0 N/A ft-cd D IJ w/cnf

MateriallThickness All ~/.!f-JJlI Test temp. Algjg.£ Light Source ~~ ~I:J I Light-5ource to Object Distance/LUX':::;'~7~ 2.1/~ £

SA240·S31803 1.15T 16 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~lE,Type~EH,Batch No.Ail~ttl:2. Apply D Brush ~~ Dwell time ~ .!f-AI n
~ .!f- Ail NAWOO I NPP-2/13NPP14 7'jR o Spray iE-A~ D Immerse ~~ 10 min~.=
Emulsifier Brand~lE,Type~E/l,Batch No.A~I~ttl:2. Apply D Flow-on ~'S Dwell time 'i!J"j;1 Aill

if :2l ~I N/A 7'jR D Spray~A~ D Immerse ~~ min~.0
Remover Brand~lE,Type~E/l,Batch No.Ail ~ttl:2. Apply D Brush ~~ o Handwipe ~-toP;:!l

Ail :&! A~I NAWOO I NPR1·3/13NPR14 6:1% D Spray ~A~ D Immerse ~~ D Wash ~0i\:!J

Developer Brand~lE,Type~EH,Batch No.Ail~ttl:2. Apply D Brush ~~ Bleed out ~~AIn
~ ~ Ail NAWOO I NPD-4/13NPD14 7'jR o Spray iE-A~ D Immerse ~~ 15 min~.=

Q. "0 Q)
Q)

.~ "Ident. Np. 0 Interpretation l!! Remarks0

~'c!ttl~
<C a::

-l!!- ~
C)

1:J1:il
'" =.~gj- a 0,,"

Main seam
V No Recordable Indication Channel sliding side finalA05,B07B08

All welded of nozzle area
V No Recordable Indication Channel sliding side finalT2T3

Temporary attachment removed area V No Recordable Indication Channel sliding side final

All attachment welded area V No Recordable Indication Channel sliding side final

Arc strike removed area V No Recordable Indication Channel sliding side final

Lifting lugs welded area V No Recordable Indication Channel sliding side final

-BLANK- A. 1- "...
hv

ISC
1.... ..-.-;..

by //~,

. .... ~ DEPA?-. S'l,/H "..~
-s/(/)7
,/ /I.-'''?

n SKETCH ON DOT LINE, IF NECESSARY or n ATIACHED. ~RAI ~ -ct £!-otl A71_ ~"~
o Date&Time of Examination ~ Af~ Xf/Allt 2014.12.04

EX~~in~bYC.J.KWON~"" Level II o Date of Report .':2.:ilkl ~~ ~ Xf
cU~ /2014.12.04

~A P N CO., Ltd. U Owner/Customer"'i'-~"'i'-/:il2!j t:t&~ 1',.;( i'{;:":'}:2WcD

AP;OVe~bY B.M. SHIM ~-.-.t>
Level

~ W;':-N:::::'2ED

C11~ III DThird Party Inspector~'c!-ElA~~ "0 7~Nl7f{·
- ttf::%~/t ~.~ A P N Co., Ltd. Germ.; isch ioy,

, - -',,~-

- - - -"'-~-~

CCK-4511951391-0100-K01-00001-073
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REPORT OF PENETRANT EXAMINATION lPA~ ~

Report No.

IJLSUnG ILSUNG CORPORATION
Page

IS-APN-E-11570-PT-012

of

Project Name ~Af~

CARMON CREEK PROJECT

Customer ~tE-~

SHELL CANADA ENERGY

Dwg. No. .s:.~'i!:!:2:.

VP-SG07-E11570-001 Rev. D
Rev.~

Travelier/PCS No. ~i!ll !§-ef

N/A

Work Order No. & P/O No. ~Af'i!:!:2:.

P·13SG·007/4511951391

Procedure I Ace Criteria ~ :;tfA-JI~~P I~
VP-SG07-COMM-010

(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

APP.8

Item Name ~~ Item NO. ¥~ 'i!:!:2:. Surface Condition lE~~cH

VRU INLETGAS COOLER E-11570 AS GROUND and AS WELDED

Process of PT~ If-'Et~~~

VISIBLE, SOLVENT REMOVABLE

Black Light No. !§-~ efol~ 'i!:!:£

N/A

Black Light Intensity !§-~ efOI~ :gj-.s:.

o N/A ft-cd 0 IJw/crrf

MateriallThickness AII~r~7Jl1 Test temp. A! gj g.s:. Light Source ±~ ~I:JI Light-Source to Object Distance/LUX ?E~ 7-l2.I/~.'I.

SA240-S31803 liST 16 t: GLOW LAMP 550 W 150 em 1130 Lux

Penetrant Brand~lE.Type~cH.Batch No.xil±~:2:. Apply

~ If- xii NAWOO I NPP-2/13NPP14 ~%

Emulsifier Brand~lE.Type~cH.Batch No.Xil-"E~:2:. Apply

* 9:f xii N/A :><~R
--, C>

Remover Brand~.H..Type~cH.Batch No.xil-"E'i!:!:2:. Apply

Ail':&1 xii NAWOO I NPR1-3/13NPR14 A~R
--, C>

Developer Brand~.H.,Type~cH,Batch No.xil±'i!:!:2:. Apply

~ ~ ~I NAWOO I NPD-4113NPD14 ~%

o Brush·~~

o Spray fEAf 0 Immerse ~ ~

o Flow-on ~ El

o Spray fEAf 0 Immerse ~ ~

o Brush ~~ 0 Handwipe !ffof\:!j

o Spray fEAf 0 Immerse ~ ~

OBrush ~~

[] Spray fEAf 0 Immerse ~ ~

Dwell time ~ If-AI:U

10

Dwell time ~j:1AI:U

o Wash ~O-j\:!j

Bleed out ~~AI:U

15

...
min =

min~

min -ff-

Remarks
1:J1.::il

Channel fixed side final

Channel fixed side final

Channel fixed side final

Channel fixed side final

Channel fixed side final

_ ,Channel fixed side final

'Z.--- -. /
01 I9T S. J ....., VL

Interpretation
m A~
'-' C>

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

No .Recordable Indication

-BLANK- J/JI.SUnG '/.:'---

a. '0Q) Q)

Ident. No; 0 'OJ'0

~'t!'i!:!:2:.
« 0:::

m ..
'2

Main seam
V

A01 B01,B02
All welded of nozzle area

V
T1 T4

Temporary attachment removed area V

All attachment welded area V

Arc strike removed area V

Lifting lugs welded area V

rl SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~RAI ~H:!~fon ~7iIj:loP~q EE.-E- ~¥%t?:!.

oDate&Time of Examination ~ Af~ Xf/Allt 2014.12.06

ISO-009-2-4

llo"l r'{''-':'J:'2VJED
Level III 1-==-'..-.-----""""=~~:""""':""--_+='IT":"=_,.".,.,,........--I
ell~ DThird Party Inspector~'t!?:lAf~ F1''llo\N!;LAf:·..:.u

----------------- - ~!~~~ture;..

~ A P N Co., ltd. /Tl"'-:"'" /&~I>~ iC' (~
~lIr".. ,.C.ler L.IOY

IndlJs~;iaJ S~rvic··· ~

CCK-4511951391-0100-K01-00001-073
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Report No.

REPORT OF PENETRANT EXAMINATION
~ gp. @ ~ AI gj ~ :::i] ;\1

I}LsUnG
IASME

ILSUNG CORPORATION
Page

,

IS-APN-E-11570-PT-016

of

Project Name ~-Af~

CARMON CREEK PROJECT

Customer 9-~9-

SHELL CANADA ENERGY

Dwg. No. £~'2:!£

VP-SG07-E11570-001 Rev. D
Traveller/PCS No. ~[!jI~2.f

N/A

Item Name ~~

VRU INLET GAS COOLER

Work Order No. & P/O No. tJ-Af'2:!~

P-13SG-007/4511951391

Item NO. ¥~ '2:!~

E-11570

Procedure / Ace Criteria ~*fAi/~~PI~ D
VP-SG07-COMM-010

Rev.
(ISC-PT-06)

ASME SEC.VIII D1V.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)

Surface Condition R ~~EH

AS GROUND and AS WELDED

Process of PT:§ .!f-'Et~tJ-~

VISIBLE, SOLVENT REMOVABLE

Black ~ight No. ~~2.fOI~ '2:!~

N/A

Black Light Intensity ~~2.fol~ ~£

[] N/A ft-cd 0 ~w/crrr

MateriallThickness AII~/¥-7JI1 Test temp. AI~g£ Light Source ~~ ~l:ll Light-5ource to Object Distance/LUX '±'M7j~I/~.s:.

SA240-S31803 /15T 16 'C GLOW LAMP 550 W 150 em 1130 Lux

Penetrant Brand~R.Type~EH.Batch No.xil~'2:!~ Apply o Brush ~~

:§ .!f- xii NAWOO / NPP-2/13NPP14 ~"* [] Spray ~Af

Emulsifier Brand~R.Type~EH.Batch No.xil~'2:!~ Apply o Flow-on ~El

* ~f Xii N/A ~"* o Spray ~Af

Remover Brand~R.Type~EH, Batch No. Xii ~'2:!~ Apply o Brush ~~

Ail ~ Xii NAWOO / NPR1-3/13NPR14 J<~.£ o Spray ~Af,0

Developer Brand~R.Type~EH.Batch No.Xil~'2:!~ Apply DBrush ~~

~ ~ Xii NAWOO / NPD-4/13NPD14 ~"* []Spray ~Af

o Immerse :§~

o Immerse :§<S:j

[] Handwipe ~of\:!j

o Immerse :§~

o Immerse :§~

Dwell time :§ .!f-AI:U

10

Dwell time ~*I AI:U

o Wash 1!0!\:!j

Bleed out ~~AI:U

15

min~

min~

min~

==00=1

"UUG by -BLANK-

la, !fJ/-

15. '0Q) Q)

Ident. No. 0 'iii'0

~'2.!'2:!~
« a::
gj- ""a

Main seam V
A05,B07,B08

All welded of no~e area
VT2T3

Temporary attachment removed area V

All attachment welded area V

Arc strike removed area V

Lifting lugs welded area V

Interpretation
~ A~
'-' 0

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

Remarks
l:ll.::.l

After hydro
Channel slidina outside final

After hydro
Channel slidina outside final

After hydro
Channel slidina outside final

After hydro
Channel slidina outside final

After hydro
Channel slidinaoutside final

After hydro
Channel slidina outside final

,. ........
-- w"'ll"I- __• -- .,f

• PATE ~( •~ 2ri 'f'
r l SKETCH ON DOT LINE, IF NECESSARY or rl ATIJXCHED. ~.'2.AI ~~~foIl ~7jI*1 ofJiLf!£-e ~¥~?A!.

[] Date&TIme of Examination ifj Afgj ;lHAI21 2014.12.22

EX~~in~bYC.J.KWON~

~ A P N Co., ltd.

AP~OV~lbY8.M. SHIM
= '-' .

~ A P N Co., Ltd.
150-009-2-4

Level

cll~
II []Date of Report ~::ilkl ~{g IMXf

Iu Owner/Customer9-~9-/.::.l:z.!j Y&~

2014.12.22

lG6rma;'i.s"Cher Lloyd
Industrial Services

CCK-4511951391-0100-K01-00001-073
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REPORT OF PENETRANT EXAMINATION
~I E E~ .M 11 51 l:::I --;l U
CJ -,- CJ a 1\ CJ -L. -L..:.. 1\1

',...-......

I~LSUnG
JASME Report No,

ILSUNG CORPORATION IS·APN·E·11570·PT·017

Page 1 of 1

Project Name tl'A~~ Customer -?--!f--?- Dwg, No, £~i2:!~

Rev, DCARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07·E11570-001

Traveller/PCS No. §'ClI~c~ Work Order No, & P/O No. tl'A~i2:!£. Procedure / Acc Criteria ~~~Ai/~r~:17lfr

Rev. D.VP-SG07·COMM·010
(ISC·PT·06)

N/A P-13SG-00714511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ i2:!£. Surface Condition .if. '21~EH

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

Process of PT~ .!j.'.'El'~tl'~ .Black Light No. ~~c~ol§. i2:!£. Black Light Intensity ~~c~ol§. ~£

VISIBLE, SOLVENT REMOVABLE NIA 0 NIA ft-cd D IJ w/cnf

MateriallThickness All ~/.!f-}}jl Test temp. Algj.§£ Light Source ~~ ~1:l1 Light-Source to Object Distance/LUX 3:':~ Ji 2.1/~.s:.

SA240·S31803 /15T 16 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~1E.Type2:!E/l,Batch No.Ail~i2:!£. Apply D Brush ~~ Dwell time ~ .!j.'.AIlJ-

~ .!j.'. Ail NAWOO / NPP·2113NPP14 ~* o Spray fl-A~ D Immerse ~~ 10 min~

Emulsifier Brand~1E,Type2:!E/l,Batch No.kfl~i2:!£. Apply D Flow-on ~El Dwell time 'EJ-:;1:1 All!

* 9:~ Ail NIA ~* D Spray fl-A~ D Immerse ~~ min fl-

Remover Brand~1E,Type2:!E/l.Batch No.Ail~i2:!£ Apply D Brush ~~ o Handwipe ~o~\:!I

Ail ~ Ail NAWOO I NPR1·3113NPR14 ~* D Spray fl-A~ D Immerse ~~ D Wash ~Oi\:!l

Developer Brand~Jf..Type2:!E/l,Batch No.Ail~i2:!£ Apply DBrush ~~ Bleed out ,!-~AIlJ-

ei ~ Ail NAWOO I NPD-4113NPD14 ~* o Spray fl-A~ D Immerse ~~
• 1=1

15 mln~

a ts Q)
Q) Q) '0

Ident. No. u 'iii' Interpretation ~ Remarksu

~~i2:!£
« a:: B ~

C)
I:ll::il

gj- 1=1a -5~
Main seam

V No Recordable Indication After hydro
A01,B01 B02 Channel fixed outside final

All welded of nozzle area
V No Recordable Indication After hydro

T1.T4 Channel fixed outside final

Temporary attachment removed area V No Recordable Indication After hydro
Channel fixed outside final

All attachment welded area V No Recordable Indication After hydro
Channel fixed outside final

Arc strike removed area V No Recordable Indication After hydro
Channel fixed outside final

Lifting lugs welded area V No Recordable Indication After hydro
Channel fixed outside final

~U illIG by -BLANK-
/'

n~G ~

.... rWikc- "",-. - 't./-, DAn .22-.2lV
n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~RAI ~~ ~I-oll ~711:;1:1 o~7jq EE-c- ~¥%t?i.

oDate&Time of Examination i?;lAf~Af/AIl!' 2014.12.22

EX~~in~by C.J. KWON.~ Level
II oDate of Report !r.:ilM ~{g ~ Af- cll~ 2014.12.22

~ A P N Co., Ltd. U Owner/Customer-?--!f--?-/::il~ ?:t~~

~ .... .J;»
/

Ap:OV~lbY 8.M. SHIM Level 11[7

<=> '-' . cU~ III DThird Party Inspectortl'~?:lA~~ D A~ITNESS D-• A P N Co., Ltd. Date~~re ro<~

ISO-009-2-4 Gefmanis-£e~
Industrial SeIVi

CCK-4511951391-0100-K01-00001-073
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7. PMI & Ferrite Report
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l ASME [PAGE] / I
P.M.I CERTIFICATE (1 of 2) DATE DEC. 17 . 2014

Manufacturers Name ILSUNG CORPORATION Project Name CARMON CREEK PROJECT

P.ONo. 4511951391 WIO No. P-13SG-007

Refence Procedure VP-SG07-COMM-021 Item No. E-11570

Report No. ISC-QA-PMI-SG007-E11570 Item Name VRU INLET GAS COOLER

Method of Examinaton and Equipment Type I Name
SPECTRO TEST TXC011 SERIAL NO.: 117729/04
X-MET 3000TX I SERIAL NO.: 70410

MTR number I Heat number and lot number See, Below Table - Test Part (DWG. No.) I Material or WPS

Acceptance Criteria: ASME Sec.!1 Part. C(Within 12.5%)

Material or WPS
Cr(%) Ni (%) Mo (%)

Remark- - - - -
MIN MAX MIN MAX MIN MAX

ER2209 (GTAW) 21.5 23.5 8.5 10.5 2.5 3.5 - - - - - Weld Rod

E2209-16 (SMAW) 21.5 23.5 7.5 9.5 2.5 3.5 - - - - - Weld Rod

SM-10H.10H-101H 21.5 23.5 7.5 9.5 2.5 3.5 - - - - - Weld

GT.SM-10H.10H-1 01 H 21.5 23.5 7.5 9.5 2.5 3.5 - - - - - Weld

GT.SM-1 OH.1 OH-1 02H 21.5 23.5 7.5 9.5 2.5 3.5 - - - - - Weld

Actual Value

Test Part (DWG. No.)
Cr(%) Ni (%) Mo (%) - - - - - Result

I Material or WPS

CHANNEL A-01 I
21.62 8.01 2.58 Satisfaction

GT.SM-1 OH.1 OH-1 01 H - - - - -

CHANNEL A-051 21.68 7.83 2.53 Satisfaction
GT.SM-1 OH.1 OH-1 01 H - - - - -

CHANNEL B-011
21.71 8.11 2.71 Satisfaction

GT.SM-10H.10H-1 01 H - - - - -

CHANNEL B-021
21.63 7.84 2.58 Satisfaction

GT.SM-1 OH.1 OH-1 01 H - - - - -

CHANNEL B-07 I 21.64 7.92 2.59 Satisfaction
GT.SM-10H.10H-101 H - - - - -

CHANNEL B-081 21.62 7.96 2.63 Satisfaction
GT.SM-1 OH.1 OH-1 01 H - - - - -

N/Z T1 B-011 21.72 7.83 2.58 Satisfaction
GT.SM-1 OH.1 OH-1 02H - - - - -

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II -A or Sec. II -C and
the test analyzer has been calibrated to reference material.

"D Witnessed by I D Reviewed by ./ APPROVED BY S.J.HWANG$ j)ec.//7 'r
~EVIEWED

WITNESSED REVIEWED BY S.S.LEE~ Dec /1 "K
Date.iSignature:

A/'
TEST CONDUCTED BY Y.S.L1M 5d J)ee.- 1-1 '1'1~ , J'L'I M

ffl'erma nlsche.t' Lioyd '/ ILSUNG CORPORATION
Industrial Services

CCK-4511951391-0100-K01-00001-073
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l ASME I [PAGE] )..1

P.M.I CERTIFICATE (2 of 2) DATE DEC. 17 . 2014

Manufacturers Name ILSUNG CORPORATION Project Name CARMON CREEK PROJECT

P.ONo. 4511951391 W/O No. P-13SG-007

Refence Procedure VP-SG07-COMM-021 Item No. E-11570

Report No. ISC-QA-PMI-SG007-E11570 Item Name VRU INLET GAS COOLER

Test Part (DWG. No.)
Cr(%) Ni (%) Mo (%) - - - - - Result

I Material or WPS

NIl T2 6-01 I 21.59 7.85 2.63 Satisfaction
GT.SM-10H.10H-102H - - - - -

NIl T1 D-JOINT I 21.62 7.62 2.59 Satisfaction
SM-10H.10H-101 H - - - - -

NIl T2 D-JOINT I 21.64 7.67 2.56 Satisfaction
SM-10H.10H-101 H - - - - -

NIl T3 D-JOINT I 21.56 7.73 2.57 Satisfaction
SM-1 OH.1 OH-1 01 H - - - - -

NIl T4 D-JOINT I 21.62 7.64 2.58 Satisfaction
SM-10H.10H-101H - - - - -

WELD RODI 21.63 8.67 2.58 Satisfaction
ER2209 (1.6mm) - - - - -

WELD ROD I 21.55 8.63 2.62 Satisfaction
ER2209 (2.0mm) - - - - -

WELD ROD I 21.58 8.76 2.57 Satisfaction
ER2209 (2.4mm) - - - - -

WELD ROD I 21.72 7.71 2.56 Satisfaction
E2209-16 (4.0mm) - - - - -

BLAt\! K
I

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II -A or Sec. II -C and
the test analyzer has been calibrated to reference material.

o Witnessed by I 0 Reviewed by APPROVED BY S.J.HWANG~ j;¥2c.i'l ~y
~VIEWED

WITNESSED REVIEWED BY S.S.LEE~ Dec l/l It,j.-
Date1.Si£eature:

TEST CONDUCTED BY Y.S.L1M ;;;1- lJec/~I/~ft ""'" / l'71~ 'l/l
l",ermaOi I, ILSUNG CORPORATIONIndustrial Services

CCK-4511951391-0100-K01-00001-073
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P.M.I CERTIFICATE Date I JUL. 21 , 2014

Customer
SHELL CANADA Project Name CARMON CREEK PROJECT

ENERGY

P.O No. 4511951391 WIO No. P-13SG-007

Drawing No. - Item No. E-11570/E-11580

REPORT NO. PLATE-PMI-001 Item Name VRU INLET GAS COOLER

Instrument type and identification number: MODEL NAME : X~MET3000TX+ / SERIAL NO. : 704101

Location of P.M.I examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.11 Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

Material Cr Ni Mo r--...

~
--.. r-----SA240-S31803 21.0-23.0% 4.5-6.5% 2.5-3.5%

-----NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
Cr Ni Mo Result

HEAT No.

PLATE / 540337001 21.39 5.27 2.77 ACCEPT

PLATE / 338801001 22.08 5.11 2.94 ACCEPT

/"
~VIE\ ED

WITNE pSED
00'0 I !l;nn, re: •

G~~~
.,,/~

Lloyd
Indus rial Servlcll&

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

o Witnessed by / 0 Reviewed by
APPROVED BY: T.M.YANG~-cr-I ' I V'.~ ~_I

REVIEWED BY: G.T.PYO~ 'XI, >1, ?Ott!

PREPARED BY: G.T.PYO~%/. >(. ;-o,J
ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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P. M.I CERTIFICATE Date I JUL. 21> 2014

Customer
SHELL CANADA

Project Name CARMON CREEK PROJECT
ENERGY

P.O No. 4511951391 W/O No. P-13SG-007

Drawing No. - Item No. E-11570/E-11580

REPORT NO. FLANGE-PMI-001 Item Name VRU INLET GAS COOLER

Instrument type and identification num ber: MODEL NAME: X-MET3000TX+ I SERIAL NO. : 704101
..

Location of P.M.I examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.11 Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

Material Cr Ni Mo r-----.-

~
--.....

-------
SA182-F51 21.0-23.0% 4.5-6.5% 2.5-3.5%

----NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
Cr Ni Mo Result

HEAT No.

FLANGE / E131 033
21.16 5.06 3.01 ACCEPT(E-15570:T1 )

FLANGE / E131 033
21.38 5.24 3.12 ACCEPT(E-15580:T1 )

FLANGE / E131 033
21.28 5.16 3.24 ACCEPT(E-15570:T2)

FLANGE / E131 033
21.64 4.95 3.15 ACCEPT(E-15580:T2)

FLANGE / E131 033
21.75 4.69 3.06 ACCEPT(E-15570:T3)

FLANGE / E131 033
22.25 5.17 2.95 ACCEPT(E-15580:T3)

FLANGE / E131 033
21.30 4.79 2.78 ACCEPT(E-15570:T4)

FLANGE / E131 033
21.72 5.09 2.66 ACCEPT(E-15580:T4)

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

o Witnessed by / 0 Reviewed by
APPROVED BY: T.M.YANG. '"<'"~ :J<.r-l . .)...(. 'ljC

/'

~VIEWED
G.T.PYO~

r--
WITNESSED REVIEWED BY: 'fiI . ')4 ."J't:> ,'!

Date / ~\lnll!Jlre: ~

G.T.PYO ~ I--
~.;, /11I/U.., I ~ PREPARED BY: 'lit1, rl,;-'(;11 '-f

Industrial Services I SUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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P.M.I CERTIFICATE Date I JUL. 21 , 2014

Customer
SHELL CANADA Project Name CARMON CREEK PROJECT

ENERGY

P.O No. 4511951391 W/O No. P-13SG-007

Drawing No. - Item No. E-11570/E-11580

REPORT NO. BOSS-PMI-001 Item Name VRU INLET GAS COOLER

Instrument type and identification number: MODEL NAME: X-MET3000TX+ I SERIAL NO. : 704101

Location of P.M.I examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.1I Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

Material Cr Ni Mo ----
~

--...r------...SA182-F51 21.0-23.0% 4.5-6.5% 2.5-3.5%

-----NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
Cr Ni Mo Result

HEAT No.

BOSS / BACCS 21.39 4.91 2.67 ACCEPT(E-15570:T1 )

BOSS / BACCS 21.92 5.06 2.85 ACCEPT(E-15580:T1 )

BOSS / BACCS 22.05 4.75 3.08 ACCEPT(E-15570:T2)

BOSS / BACCS 21.54 5.31 3.11 ACCEPT(E-15580:T2)

,.

I~
~IEWED

f,'vITNESSED
Oat I Signawre• ,-
~~~f« I;L-I~ . \

," "uw

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II -C and the test
analyzer has been calibrated to reference material.

D Witnessed by I D Reviewed by
APPROVED BY: T.M.YANG~ ,

~t\L ~/. 1)£~

REVIEWED BY: G.T.PYO ~ V 1U1.11. >01'-/

PREPARED BY: G.T.PYO ~V /{v/, -1. itOtt
LSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

185/309



[ ASMEJ

P. M.I CERTIFICATE Date I SEP. 15,2014

Customer
SHELL CAr\IADA Project Name CARMON CREEK PROJECT

ENERGY

P.O No. 4511951391 W/O No. P-13SG-007

Drawing No. - Item No. E-11570/E-11580

REPORT NO. FORGING-PMI-002 Item Name VRU INLET GAS COOLER

Instrument type and identification number: MODEL NAME: SPECTROTEST TXC25 I SERIAL NO. : 09005489

Location of P.M.I examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.1I Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

Material Cr Ni Mo r--...

~
-... r----...-SA240-S31803 22.0-23.0% 4.5-6.5% 3.0-3.5%

-----NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
Cr Ni Mo Result

HEAT No.

FORGING / 43501 22.14 4.97 3.16 ACCEPT
(CH. COVER, TUBESHEET)

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

o Witnessed by / o Reviewed by
APPROVED BY: S.J.HWANG ~(etJ./\fly

~EVIEWED
WITNESSED REVIEWED BY: S.S.LEE~ S€1? ,Ir- (1'jtJ

Date I Signature:

I~: ~/S-~ ,(f A.--
PREPARED BY: Y.S.L1M :>ZJ )q? ./!> I IV,rmanisc er Lioycl

Industrial SelVices II-SUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

186/309



I ASME)

P.M.I CERTIFICATE Date I SEP.15,2014

Customer
SHELL CANADA Project Name CARMON CREEK PROJECT

ENERGY

P.O No. 4511951391 W/O No. P-13SG-007

Drawing No. - Item No. E-11570/E-11580

REPORT NO. FORGING-PMI-003 Item Name VRU INLET GAS COOLER

Instrument type and identification number: MODEL NAME: X-MET3000TX+ I SERIAL NO. : 704101

Location of P.M.I examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.1I Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

Material Cr Ni Mo --......

~
---r-----...SA182-F51 21.0-23.0% 4.5-6.5% 2.5-3.5%

----NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
Cr Ni Mo Result

HEAT No.

FORGING / E100287 21.32 5.13 3.11 ACCEPT
(CH. FLG., CH. COVER FLG.)

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

D Witnessed by I D Reviewed by
APPROVED BY: S.J.HWANG A{Lfl f( 'b ./(' (IY/

l~VIEWED
WITNESSED REVIEWED BY: S.S.LEE ~<{'e-r ~/ r) IljL

Da~~.n~:

lIP 5<i -
IZr:a::ih(}f.~ci PREPARED BY: Y.S.L1M >-ep.tS-ltf

Industrial Services ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

187/309



[ASME}

P. M.I CERTIFICATE (1/3) Date NOV. 24, 2014

Customer SHELL CANADA ENERGY Project Name CARMON CREEK PROJECT

P.O No. 4511951391 W/O No. P-13SG-007

Drawing No. - Item No. E-11570/E-11580

REPORT NO. TUBE-PMI-001 Item Name VRU INLET GAS COOLER

Instrument type and identification number: MODEL NAME: SPECTROTEST TXC25 I SERIAL NO. : 09005489

Location of P.M.I examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.11 Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

Material Cr Ni Mo If -----.L

~SA7B9-S31B03 21.0-23.0% 4.5-6.5% 3.0-3.5% II r--
NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
Cr Ni Mo Result

HEAT No.

TU BE / TB9492 (A4027A1) - 1 22.56 4.83 3.28 ACCEPT

TUBE / TB9492 (A4027A1) - 2 22.67 4.76 3.25 ACCEPT

TUBE / TB9492 (A4027A2) - 1 22.62 4.85 3.13 ACCEPT

TUBE / TB9492 (A4027A2) - 2 22.64 4.73 3.17 ACCEPT

TUBE / TB9492 (A4027A3) - 1 22.52 4.87 3.21 ACCEPT

TUBE / TB9492 (A4027A3) - 2 22.67 4.85 3.15 ACCEPT

TUBE / TB9492 (A4027A4) - 1 22.66 4.84 3.13 ACCEPT

TUBE / TB9492 (A4027A4) - 2 22.67 4.86 3.18 ACCEPT

TUBE / TB9492 (A4027A5) - 1 22.63 4.88 3.22 ACCEPT

TUBE / TB9492 (A4027A5) - 2 22.54 4.72 3.23 ACCEPT

TUBE / TB9492 (A4027A6) - 1 22.66 4.86 3.02 ACCEPT

TUBE / TB9492 (A4027A6) - 2 22.53 4.76 3.24 ACCEPT

TUBE / TB9492 (A4027A7) - 1 22.58 4.88 3.15 ACCEPT

TUBE / TB9492 (A4027A7) - 2 22.61 4.73 3.13 ACCEPT

TUBE / TB9492 (A4027A8) - 1 22.67 4.86 3.26 ACCEPT

TUBE / TB9492 (A4027A8) - 2 22.64 4.88 3.14 ACCEPT

TUBE / TB9492 (A4027A9) - 1 22.65 4.83 3.16 ACCEPT

TUBE / TB9492 (A4027A9) - 2 22.52 4.89 3.13 ACCEPT

TUBE / TB9492 (A4027A10) - 1 22.63 4.73 3.17 ACCEPT

TUBE / TB9492 (A4027A10) - 2 22.62 4.86 3.14 ACCEPT

TUBE / TB9492 (A4027A11) - 1 22.77 4.89 3.26 ACCEPT

TUBE / TB9492 (A4027A11) - 2 22.64 4.84 3.11 ACCEPT

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II -C and the test
analyzer has been calibrated to reference material.

D Witnessed by / D Reviewed by
APPROVED BY: S.J.HWANG ::;>/tZz M1/- 2.1!' (7

~EVIEWED
-7//U c 'Oi_ - ,

WITNESSED REVIEWED BY: S.S.LEE~ fJ0 .,; ,)lj..' Ij
Date' Signature:

-'~tI.A. tJ.t4~
I -PREPARED BY: ti~..; .2.11- .Iff1r::~a~'U""d Y.S.L1M ::><1

Industrial SelVices ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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[PAGEL]]

P.M.I CERTIFICATE (2/3) Date NOV. 24, 2014

Customer SHELL CANADA ENERGY Project Name CARMON CREEK PROJECT

P.O No. 4511951391 WIO No. P-13SG-007

Drawing No. - Item No. E-11570/E-11580

REPORT NO. TUBE-PMI-001 Item Name VRU INLET GAS COOLER

Test part and/or
Cr Ni Mo Result

HEAT No.

TUBE ITB9492 (A4027A12) - 1 22.67 4.87 3.16 ACCEPT

TUBE / TB9492 (A4027A12) - 2 22.62 4.84 3.19 ACCEPT

TUBE / TB8825 (A4027A13) - 1 22.65 4.85 3.15 ACCEPT

TUBE / TB8825 (A4027A13) - 2 22.63 4.74 3.17 ACCEPT

TUBE / TB8825 (A4027A14) - 1 22.57 4.83 3.26 I ACCEPT

TUBE / TB8825 (A4027A14) - 2 22.64 4.76 3.19 ACCEPT

TUBE / TB8825 (A4027A15) - 1 22.52 4.88 3.03 ACCEPT

TUBE / TB8825 (A4027A15) - 2 22.77 4.84 3.17 ACCEPT

TUBE / TB8825' (A4027A16) - 1 22.64 4.75 3.26 ACCEPT

TUBE / TB8825 (A4027A16) - 2 22.65 4.82 3.18 ACCEPT

TUBE / TB8825 (A4027A17) - 1 22.52 4.88 3.14 ACCEPT

TUBE / TB8825 (A4027A17) - 2 22.66 4.83 3.16 ACCEPT

TUBE ITB8825 (A4027A18) - 1 22.64 4.84 3.05 ACCEPT

TUBE / TB8825 (A4027A18) - 2 22.62 4.85 3.17 ACCEPT

TUBE / TB8825 (A4027A19) - 1 22.68 4.77 3.15 ACCEPT

TUBE / TB8825 (A4027A19) - 2 22.55 4.82 3.24 ACCEPT

TUBE / TB8825 (A4027A20) - 1 22.63 4.84 3.17 ACCEPT

TUBE / TB8825 (A4027A20) - 2 22.65 4.83 3.15 ACCEPT

TUBE / TB8825 (A4027A21) - 1 22.62 4.89 3.16 ACCEPT

TUBE / TB8825 (A4027A21) - 2 22.65 4.73 3.15 ACCEPT

TUBE / TB8825 (A4027A22) - 1 22.74 4.86 3.17 ACCEPT

TUBE / TB8825 (A4027A22) - 2 22.66 4.75 3.14 ACCEPT

TUBE / TB8825 (A4027A23) - 1 22.62 4.88 3.16 ACCEPT

TUBE / TB8825 (A4027A23) - 2 22.74 4.72 3.07 ACCEPT

TUBE / TB8825 (A4027A24) - 1 22.56 4.86 3.24 ACCEPT

TUBE / TB8825 (A4027A24) - 2 22.62 4.82 3.16 ACCEPT

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

D Witnessed by I D"",Viewed by
APPROVED BY: S.J.HWANG~~ !JIJV ¥ 'I\f

i~EVIEWED
~ iJov 21/ II,/-W;TNESSED REVIEWED BY: S.S.LEE

Date / Signature: L '/'!~

r.. 'IfJ/~~~ PREPARED BY: Y.S.L1M :>Z] NOll 2(1

Industrial Servic,-s ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

189/309



[ ASME I [PAGE]

P.M.I CERTIFICATE (3/3) Date NOV. 24, 2014

Customer SHELL CANADA ENERGY Project Name CARMON CREEK PROJECT

P.O No. 4511951391 WIO No. P-13SG-007

Drawing No. - Item No. E-11570/E-11580

REPORT NO. TUBE-PMI-001 Item Name VRU INLET GAS COOLER

Test part and/or
Cr Ni Mo Result

HEAT No.

TUBE I TB8825 (A4027A25) - 1 22.67 4.84 3.14 ACCEPT

TUBE I TB8825 (A4027A25) - 2 22.62 4.82 3.15 ACCEPT

TUBE I TB8825 (A4027A26) - 1 22.65 4.83 3.14 ACCEPT

TUBE I TB8825 (A4027A26) - 2 22.74 4.74 3.16 ACCEPT

TUBE I TB8825 (A4027A27) - 1 22.53 4.78 3.03 ACCEPT

TUBE I TB8825 (A4027A27) - 2 22.66 4.73 3.15 ACCEPT

TUBE I 188825 (A4027A28) - 1 22.65 4.85 3.03 ACCEPT

TUBE I TB8825 (A4027A28) - 2 22.78 4.87 3.25 ACCEPT

TUBE I TB8825 (A4027A29) - 1 22.52 4.72 3.13 ACCEPT

TUBE I TB8825 (A4027A29) - 2 22.65 4.84 3.05 ACCEPT

TUBE I TB8825 (A4027A30) - 1 22.53 4.86 3.16 ACCEPT

TUBE I TB8825 (A4027A30) - 2 22.56 4.83 3.18 ACCEPT

TUBE I TB8825 (A4027A31) - 1 22.64 4.88 3.14 ACCEPT

TUBE I TB8825 (A4027A31) - 2 22.57 4.85 3.15 ACCEPT

TUBE I TB8825 (A4027A32) - 1 22.62 4.77 3.28 ACCEPT

TU BE I TB8825 (A4027A32) - 2 22.56 4.72 3.12 ACCEPT

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

D Witnessed by / D I).eviewed by
APPROVED BY: S.J.HWANG~ rJOV. 2Jf 1/'1

~EVIEWED
WITNESSED REVIEWED BY: S.S.LEE~ (JoV-2-{('lf

D~ture:

~ IJoV. 2'1- ~'f~Jf.'# IJ.fJ PREPARED BY: Y.S.L1M
Germanisc er Lloyd

Industrial Services ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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P. M.I CERTIFICATE (1/2) Date I JUL. 29, 2014

Customer
SHELL CANADA

Project Name CARMON CREEK PROJECT
ENERGY

P.O No. 4511951391 W/O No. P-13SG-007

Drawing No. - Item No. -

REPORT NO. PLATE-PM 1-002 Item Name -

Instrument type and identification number: MODEL NAME: SPECTROTEST TXC25 I SERIAL NO. : 09005489

Location of P.M.I examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.11 Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

Material C Mn Si r-----.....
0.27% 0.79-1.30% 0.13-0.450/.

..............

~
8A516-70

~
NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
C Mn Si Result

HEAT No.

PLATE / 8800020 0.137 1.18 0.40 ACCEPT

PLATE / 8F41 548 0.036 1.09 0.37 ACCEPT

PLATE / 8F43168 0.038 1.14 0.35 ACCEPT

PLATE / 8802070 0.011 1.10 0.31 ACCEPT

PLATE / 8803469 0.102 1.08 0.31 ACCEPT

PLATE / 8U36584 0.062 1.09 0.32 ACCEPT

PLATE /8800727 0.117 1.08 0.32 ACCEPT

PLATE / 8F41864 0.052 1.14 0.39 ACCEPT

PLATE /8801389 0.094 1.09 0.46 ACCEPT

PLATE / 8801381 0.064 1.13 0.40 ACCEPT

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

D Witnessed by I D Reviewed by
APPROVED BY: T.M.YAN.~"'1 \ ,

/' .Jl fu
~V'EWED

G.T.PYO A,V /.,/
WITNESSED REVIEWED BY: ~I .P7.?f7/'1

Date f Sig~ature:

~/~ G.T.PYO~
I.--"'"

P<.. L.;")]lv~ PREPARED BY: . 'X( >1. ><Jff

Industl'i!I1 Services ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

191/309
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P.M.I CERTIFICATE (2/2) Date I JUL. 29, 2014

Customer
SHELL CANADA Project Name CARMON CREEK PROJECT

ENERGY

P.O No. 4511951391 W/O No. P-13SG-007

Drawing No. - Item No. -

REPORT NO. PLATE-PM 1-002 Item Name -

Instrument type and identification number: MODEL NAME: SPECTROTEST TXC25 I SERIAL NO. : 09005489

Location of P.M.I examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.1I Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

Material C Mn Si r--

~
-.....r------SA516-70 0.27% 0.79-1.30% 0.13-0.45o/c

------NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
C Mn Si Result

HEAT No.

PLATE / SU36163 0.033 1.11 0.39 ACCEPT

PLATE / SU36583 0.029 1.12 0.35 ACCEPT

PLATE / SU36581 0.217 1.23 0.33 ACCEPT

PLATE / 26653 0.174 1.17 0.33 ACCEPT

PLATE / 46233 0.173 1.21 0.33 ACCEPT

PLATE / 38433 0.127 1.29 0.35 ACCEPT

PLATE / 35623 0.129 1.21 0.36 ACCEPT

PLATE /8801384 0.183 1.22 0.34 ACCEPT

PLATE / 8803471 0.147 1.16 0.33 ACCEPT

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

o Witnessed by I Sl--ReViewed by
APPROVED BY: T.M.YAN~1 I 'S? 'It ,..

~VIEWED
G.T.PYO~

VV-I /

WITNESSED REVIEWED BY: ~"' .>-1. >61('1Date (.2i~ture:

f- G.T.PYO~ ~/. ~1. X?1'f~;ni~ld~
PREPARED BY:

Industrial Services ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

192/309



P.M.I CERTIFICATE Date I JUL. 29, 2014

Customer

P.O No.

Drawing No.

REPORT NO.

SHELL CANADA
ENERGY

4511951391

BOSS-PMI-002

Project Name

WIO No.

Item No.

Item Name

CARMON CREEK PROJECT

P-13SG-007

Instrument type and identification number:

Location of P.M.I examination:
MODEL NAME: SPECTROTEST TXC25 / SERIAL NO. : 09005489

ILSUNG SHOP

Acceptance criteria: ASME Sec.1I Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
HEAT No.

BOSS / BACCN

BOSS / BACCR

BOSS / BACCP

C

0.240

0.244

0.212

Mn

1.24

0.97

0.98

Si

0.21

0.28

0.23

Result

ACCEPT

ACCEPT

ACCEPT

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

o Witnessed by / 0 Reviewed by
j

CY8EVIEWED
I9"'WITNESSED
Date , Sig~ur.:

:..:. -- i7"'':'-
lci:~a~~ .1

Industrial SelVices

APPROVED BY:

REVIEWED BY:

PREPARED BY:

T.M.YANG ~"11 oS' 'It ,.

G.T.PYO~ 1fA/.~. >e7/4
--4'L _ ,,/

G.T.PYO e:] 'JUl. >-1. >t?f..,-

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

193/309
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P. M.I CERTIFICATE Date I JUL. 29, 2014

Customer
SHELL CANADA

Project Name CARMON CREEK PROJECT
ENERGY

P.O No. 4511951391 W/O No. P-13SG-007

Drawing No. - Item No. -

REPORT NO. FLANGE-PMI-002 Item Name -

Instrument type and identification number: MODEL NAME: SPECTROTEST TXC25 I SERIAL NO. : 09005489

Location of P.M.I examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.1I Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

Material C Mn Si r----.

~
---r--------SA350-LF2. 0.30% 0.60-1.35% 0.15-0.30o/c

-----NOTE: Acceptable criteria range as per PMI Procedure: +!- 10%

Test part and!or
C Mn Si Result

HEAT No.

FLANGE / Q68A 0.174 1.09 0.25 ACCEPT

FLANGE / 8897082 0.234 0.84 0.22 ACCEPT

I

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

D Witnessed by I h

T.M.YANG~\AI. y? 't~VIEWED
APPROVED BY:

WITNESSED A-T 7

Date.!Jlg~e; --, REVIEWED BY: G.T.PYO
~

,....
1U I· ~~. ~/,/

Gr::.a~e;1o£
'r."I, ,.JI... ,r T

~PREPARED BY: G.T.PYO -- '!vI· >1. 'WI,/-Intill"trial Services

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

194/309



IASME I [PAGEl I~J

P.M.I CERTIFICATE Date I SEP. 15, 2014

Customer
SHELL CANADA Project Name CARMON CREEK PROJECT

ENERGY

P.O No. 4511951391 WIO No. P-13SG-007

Drawing No. - Item No. -

REPORT NO. FORGING-PMI-001 Item Name -

Instrument type and identification number: MODEL NAME: SPECTROTEST TXC25 / SERIAL NO. : 09005489

Location of P.M.I examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.1I ParLA I PMI Procedure Doc No. VP-SG07-COMM-021

Material C Mn Si ----
I~

--r----~SAl65-11 0.30% 0.60-1.35% 0.15-0.30%

---NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
C Mn Si Result

HEAT No.

FORGING / 4-88191 0.210 1.25 0.22 ACCEPT

FORGING / N09644 0.180 1.12 0.19 ACCEPT

FORGING / N09649 0.230 1.08 0.28 ACCEPT

FORGING / N09659 0.200 1.13 0.26 ACCEPT

FORGING / N11214 0.220 1.11 0.23 ACCEPT

FORGING / N11223 0.210 1.24 0.18 ACCEPT

FORGING / N11225 0.210 1.21 0.21 ACCEPT

FORGING / N12804 0.190 1.19 0.20 ACCEPT

• Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

o Witnessed by / 0 .5-eviewed by
APPROVED BY: 8.J.HWANG ::;>/LLf? {'¢/f .{y (ty

~VIEWED
~i)//<"

WiTNESSED REVIEWED BY: 8.S.LEE ~----- ("e11 ·(5' lyDate / Signature:

~~~, J<f--PREPARED BY: Y.S.L1M 4 fA? 15 I (~. rmani c er LI yd
Industrial Services ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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8. Expanding Ratio Check Report
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[ASME]

INSPECTION REPORT
PAGE: 10F2

FOR EXPANDING RATIO CHECK DATE: DEC. 17.2014

P.O NO. 4511951391 ITEM NAME VRU INLET GAS COOLER

CUSTOMER SHELL CANADA ENERGY ITEM NO. E-11570

PROJECT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-EI1570-001 REV.06

W/ONO. P-13SG-007 DOC. NO. SG07-EXPAND- E11570-01

• SKETCH R= (d'-d)-(H-D) x 100

c:=::J 2t

R- EXPANDING RATIO (%)

lD~ --........ TUBE I.D BEFORE EXPANDING
d' - TUBE I.D AFTER EXPANDING

H _._._._.- -'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'-'- (d"-TUBE l.D AFTER EXPANDING: HEAVY)

~
TUBE l.D AFTER EXPANDING d - TUBE LD BEFORE EXPANDING

~ ~

H - TUBE SHEET HOLE DIA

L t - TUBE WALL THICKNESS (t=(D-d)/2)
D-TUBE O.D

~- TUBE SHEET HOLE TOTAL- 1952 HOLES
EXPANDING RATIO CHECK- 40 HOLES

< FIXED SIDE>

NO. d" d' d d" - d d' -d H D H-D
R(LIGHT) R'(HEAVY)

2--4% 4-6%

1 15.97 15.68 0.29 19.25 19.05 0.20 2.79

2 15.95 15.68 I 0.27 19.26 19.07 0.19 2.36 I
3 15.97 15.67 I 0.30 19.25 19.05 0.20 2.92 I
4 15.96 15.66 I 0.30 19.26 19.07 0.19 3.26 I
5 15.96 15.66 I 0.29 19.25 19.06 0.20 2.83 I
6 15.96 15.68 I 0.28 19.25 19.06 0.19 2.60 I
7 15.95 15.67 I 0.28 19.25 19.07 0.18 2.97 I
8 15.97 15.68 I 0.29 19.25 19.06 0.19 2.99 I
9 15.97 15.67 I 0.29 19.25 19.06 0.19 3.02 I
10 I 15.95 15.66 I 0.29 19.24 19.06 0.18 3.21 I

BLAN K BLAN K BLANKf
11 I 15.96 15.67 I 0.29 19.24 19.06 0.19 3.02 I
12 15.97 15.67 I 0.29 19.25 19.06 0.19 3.03 I
13 15.96 15.67 I 0.29 19.26 19.06 0.19 2.72 I
14 15.95 15.66 I 0.29 19.26 19.07 0.19 2.96 I
15 15.96 15.67 I 0.29 19.26 19.05 0.21 2.54 I
16 15.96 15.67 I 0.29 19.26 19.05 0.21 2.57 I
17 15.97 15.66 I 0.31 19.24 19.06 0.18 3.62 I
18 15.97 15.67 I 0.30 19.25 19.05 0.20 2.96 I
19 15.95 15.67 II 0.28 19.26 19.05 0.20 2.34 II
20 15.95 15.66 0.29 19.24 19.05 0.19 2.82

D WITNESSED BY "'
SJ.HWANG ;>P~'.lki1~~EVIEWED APPROVED BY

D REVIEWED BY WITNESSED
~t,>C.7· C- / Iy

-~
Da~~e: REVIEWED BY S.S.LEE ~; · 12a./1'N
l(e~/eJt~iI~ PREPARED BY Y.S.LIM .xf- D-<-c I'! If .....

ISQ-071-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

197/309



IASME I

INSPECTION REPORT
PAGE: 20F2

FOR EXPANDING RATIO CHECK DOC. NO. : sa07 - EXPAND - E11570 - 01

NO. d" d' d d" -d d' - d H D H-D
R(LIGHT) R'(HEAVY)

2-4% 4-6%

21 15.96 15.67 0.30 19.24 19.05 0.19 3.24 I

22 15.95 15.66 I 0.29 19.26 19.07 0.19 2.93 I
23 15.96 15.66 I 0.29 19.25 19.06 0.19 3.09 I
24 15.96 15.68 I 0.28 19.24 19.06 0.18 3.06 I
25 15.95 15.67 I 0.28 19.24 19.07 0.18 3.13 I
26 15.96 15.67 I 0.28 19.26 19.07 0.19 2.60 I
27 15.96 15.67 I 0.29 19.25 19.06 0.19 3.09 I
28 15.96 15.66 I 0.30 19.26 19.05 0.20 2.71 I
29 15.96 15.68 I 0.28 19.25 19.05 0.20 2.41 I
30 I 15.96 15.67 I 0.30 19.26 19.05 0.21 2.65 I

BLAN K BLANK BLANK
31 I 15.96 15.67 I 0.29 19.24 19.07 0.18 3.32 I
32 15.96 15.67 I 0.29 19.24 19.06 0.19 2.95 I
33 15.97 15.66 I 0.30 19.25 19.05 0.20 2.87 I
34 15.96 15.66 I 0.30 19.26 19.06 0.20 2.80 I
35 I 15.97 15.68 I 0.29 19.26 19.07 0.19 3.05 I
36 I 15.96 15.67 I 0.29 19.26 19.05 0.21 2.48 I
37 15.97 15.68 I 0.29 19.25 19.07 0.18 3.20 I
38 15.95 15.66 I 0.29 19.24 19.07 0.17 3.42 I
39 15.95 15.67 I 0.29 19.25 19.07 0.18 3.32 II
40 15.96 15.67 0.29 19.25 19.05 0.20 2.64

BLANK

/

o WITNESSED BY I~i,'- ._-
S.l.HWANG S?//"4Au/ll /(1../WITNESSED APPROVED BYo REVIEWED BY

Da~~~na~: ~-7-

'!J /)ee; ('I REVIEWED BY S.S.LEE ~ Vee 11 /(>t'
I~rm~h Lioyd

A
Industrial Services PREPARED BY Y.S.LIM 5<J ~e( 11"'1

ISQ-071-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

198/309



(ASMEl

INSPECTION REPORT
PAGE: 10F2

FOR EXPANDING RATIO CHECK DATE: DEC. 17.2014

P.O NO. 4511951391 ITEM NAME VRU INLET GAS COOLER

CUSTOMER SHELL CANADA ENERGY ITEM NO. E-11570

PROJECT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-EI1570-001 REV.06

W/ONO. P-13SG-007 DOC. NO. SGO? - EXPAND - E115?0 - 02

• SKETCH R = (d' - d) - (H - D) x 100

c=:::J 2t

R-EXPANDING RATIO (%)

-lD~ ........... TUBE LD BEFORE EXPANDING
d' - TUBE LD AFTER EXPANDING

H ----_._-- _._._._._. '-'-'-'-'-'-'-'-'-'-'-'-'- (d"-TUBE LD AFTER EXPANDING:HEAVY)

~
TUBE LD AFTER EXPANDING d - TUBE I.D BEFORE EXPANDING

./ ~

H - TUBE SHEET HOLE DIA

C t - TUBE WALL THICKNESS (t=(D-d)/2)
D-TUBE O.D

~
TUBE SHEET HOLE TOTAL- 1952 HOLES
EXPANDING RATIO CHECK- 40 HOLES

< SLIDING SIDE>

NO. d" d' d d" - d d' - d H D H-D
R(LIGHT) R'(HEAVY)

2-4% 4-6%

1 15.96 15.67 0.29 19.24 19.06 0.18 3.18

2 15.96 15.66 0.29 19.25 19.05 0.20 2.83 I
3 15.96 15.67 I 0.29 19.25 19.07 0.18 3.27 I
4 15.97 15.67 I 0.30 19.25 19.06 0.19 3.21 I
5 15.96 15.66 I 0.30 19.24 19.05 0.19 3.16 I
6 15.97 15.67 I 0.30 19.26 19.05 0.20 2.74 I
7 15.97 15.67 I 0.30 19.25 19.06 0.19 3.20 I
8 15.96 15.68 I 0.28 19.24 19.07 0.17 3.14 I
9 15.95 15.66 I 0.29 19.24 19.07 0.18 3.30 I
10 I 15.96 15.67 J 0.30 19.25 19.07 0.18 3.36 I

BLANK BLANK BLANK f
11 I 15.96 15.66 I 0.30 19.24 19.06 0.19 3.26 I
12 f 15.96 15.66 I 0.30 19.25 19.06 0.18 3.53 I
13 15.96 15.67 I 0.28 19.25 19.05 0.19 2.68 I
14 15.96 15.67 I 0.29 19.24 19.07 0.18 3.44 I
15 15.96 15.68 I 0.28 19.25 19.07 0.19 2.79 I
16 15.95 15.67 I 0.28 19.25 19.07 0.18 3.06 I
17 15.97 15.67 I 0.29 19.26 19.05 0.20 2.62 I
18 15.97 15.67 I 0.30 19.25 19.05 0.20 3.01 I
19 15.95 15.67 I 0.28 19.26 19.06 0.20 2.38 I
20 15.96 15.67 0.29 19.25 19.06 0.19 3.00

D WITNESSED BY
I' ~EVIEWED APPROVED BY S.J.HWANG -*-tJeL-/Il 'fyD REVIEWED BY

WITNESSED
Date f Signature: REVIEWED BY S.S.LEE~[geL /1 '''!

~:?L~If' PREPARED BY Y.S.LIM k {)e-t-i// I,y
ISQ-071-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

199/309



[ASME] [pjillEJ 7lJ
P

INSPECTION REPORT
PAGE: 20F2

FOR EXPANDING RATIO CHECK DOC. NO.: S007 - EXPAND - E11570 - 02

NO. d" d' d d" - d d' - d H D H-D
R(LIGHT) R'(HEAVY)

2-4% 4--6%

21 15.95 15.67 0.29 19.25 19.06 0.19 2.78

22 15.97 15.67 I 0.30 19.25 19.06 0.19 3.21 I
23 15.95 15.68 I 0.28 19.26 19.05 0.21 2.04 I
24 15.95 15.67 I 0.28 19.25 19.07 0.18 2.81 I
25 15.97 15.66 I 0.31 19.24 19.06 0.19 3.59 I
26 15.95 15.67 I 0.28 19.25 19.06 0.19 2.73 I
27 15.96 15.67 I 0.29 19.25 19.06 0.18 3.20 I
28 15.96 15.66 I 0.30 19.26 19.07 0.19 3.31 I
29 15.97 15.66 I 0.30 19.25 19.06 0.19 3.26 I
30 I 15.95 15.67 I 0.28 19.25 19.06 0.19 2.64 I

BLANK BLANK B LAN K
31 I 15.97 15.67 I 0.29 19.24 19.05 0.19 3.12 I
32 15.96 15.67 I 0.29 19.24 19.06 0.18 3.03 I
33 15.95 15.67 I 0.28 19.25 19.05 0.20 2.27 I
34 15.95 15.67 I 0.28 19.25 19.06 0.19 2.79 I
35 15.95 15.68 I 0.28 19.26 19.05 0.21 2.11 I
36 15.97 15.68 I 0.29 19.25 19.07 0.18 3.33 I
37 15.95 15.67 I 0.28 19.26 19.05 0.21 2.31 I
38 15.95 15.67 I 0.28 19.25 19.07 0.19 2.77 I
39 15.97 15.67 J 0.30 19.25 19.07 0.18 3.40 I
40 15.95 15.68 0.27 19.25 19.05 0.19 2.36;

BLANK

o WITNESSED BY i?"WITNESSED APPROVED BY S.l.HWANG ~(1;Qee jIlllfo REVIEWED BY
Da~Signature:

REVIEWED BY S.S.LEE~ l-Jet: 11 1/'1
I~rman- :}~ ep

Industnal Services PREPARED BY Y.S.LIM xr- ~?f2.r.. 1'1 /'y
ISQ-071-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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9. Dimension & Visual Report

CCK-4511951391-0100-K01-00001-073
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A S M E I I PAGE I

INSPECTION REPORT
FOR DIMENSION & VISUAL

WIO NO.

DATE

P-13SG-007

DEC. 17.2014

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH

~ ~r t APPROX. 9396

DOC. NO. : SG07 - FINAL - E11570 - 01

93 15 1300(-1/-1)5 I 6690 (+~/+') 15 1100 93

650 600

o

o
III

o.K
I-UmNG LUG

;:;;GS
!j o.K
I III

q;j I> ~

II

T2

20'

51
6'

Ib~(lYP.

=
i-36x46 SlOT HOlES II ~
o.K

lJJ
cl~

4500 ('::1:0/+1)
(>IIlOlE C.l TO >IIlOlE C.l)

3320

1000 t-l)T4

t

o

o
III

"A" I

~

~ (+\) �1-----1-----'.::152::...-o__~----=3600'----------__--1=570'-----,______.I1 (-I)
'A' I 577' 'I 21xll263;5523 '590

I
(1WfL[ CUT; SINGlE SEG. 30.3%, H-CUT)

O·~
I-UmNG LUG

~
TUBE SIZE; 0.0 19.05rl1.63(iIN.1x6706L

2x2-UmNG LUGS l>K j
\ ~ 2x2-UmNG LUGS R[Q'O NO.; 1952 fA, PITCH; 238 11\

Q.K IIlI \{ }--{ ~ ~ / (lYP.) ~ ,

~ ~' fti I Jf, f=<~JTL'4:-,,*==r===#=r==~=I=r==r=====Y=l==r=f=;==='!:=r==~==!===1~ "'Ii I

II : I ril, I I ~'" I Ii I
I ~; I

- - - - - 113 112 - - 5~5 I

____~---- ~ !21_e°,J!g,J~8,J~,J16 115 114 ~t- II_~ ~1\-JBI-J)r-!6r-1~-'~ 13 12 11+ ~---

! (P I n! I i
I Ii, i I I:' : I: I

L--t+-7~~=,*~~=d;-i~ 1=1>=~D="'======!=~"'===~~===i'='===~==d=!====!=~ffl===!=Jcrt[--p=j~ 1-+f ~

I\HIRlHING BOSS ::t.. ~ ~ HIRlHlNG BOSS/

D.\( \i ~ ~ O.~

~ ~
0.1'

!.~
3000

SIDE ELEVATION

REMARKS;

DIMENSION & VISUAL INSPECTION: SATISFACTION

SLIDING SIDE
rJ~oviC\'vc(~
~ V'Jil (lCSSCC.~

-~,:.:/":,' n-, / a ':Io/LL
~~~.,. ,

";4-::l·~j 2
;~: ;'::'~ ~-~ G; ~:.

THE GASKET FACE OF FLANGE HAVE VISUALLY BEEN CHECKED AND SATISFIED
WITHOUT ANY DAMAGE.

D WITNESSED BY
D REVIEWED BY

Cl;l3EVIEWED
CYWITNESSED
Date ~Signature:

Gr:::::::J./tl!id~If
Industrial ~;rvices

APPROVED BY

REVIEWED BY

PREPARED BY

S.J.HWANG 2Fh h ('/) II,A
v? (/ "" IJec. .f fir

... /
S.S.LEE ....------. /)P-/, /1 /')C

Y.S.L1M ~ pee /1 fry

ISO-019-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

202/309



A S M E I. I PAGE I ;rI

.JLsUnG INSPECTION REPORT
FOR DIMENSION & VISUAL

W/O NO.

DATE

P-13SG-007

DEC. 17.2014

P.O NO.

PROJECT NAME

ITEM NO.

• SKETCH

4511951391

CARMON CREEK PROJECT

E-11570

o.~

~ ~HfH~'+\)
(J) $l-ID ("H/-f-I )

CUSTOMER

ITEM NAME

DWG. NO.

BTM.

SHELL CANADA ENERGY

VRU INLET GAS COOLER

VP-SG07-E11570-001 REV.06

DOC. NO. : SG07 - FINAL - E11570 - 02

2x1-L1FTING LUG O. t
(FOR CHANNEL COVER)

4x2-L1FTING LUGS ~. K
(FOR CHANNEL FL'G)

VIEW "A"-"A"

(SHELL SIDE)

VI EW "A"- "A"

(TUBE SIDE)

REMARKS;

DIMENSION & VISUAL INSPECTION: SATISFACTION

ORIENTATION OF NOZZLE & ATTACHMENTS: SATISFACTION

o WITNESSED BY
o REVIEWED BY

ISO-019-1-0

APPROVED BY S.J.HWANG

REVIEWED BY S.S.LEE

f PREPARED BY Y.S.L1M

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

203/309



I A S M E I I PAGE I

W/0 NO. P-13SG-007

J)LSUnG
DIMENSIONAL INSPECTION

DATE DEC. 17.2014
RECORD

PAGE NO. 1 OF 1

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06
~ ~ ~

d: 1024 :% d: d: d:
o 0

"All 2200 2136 2200 ~ ~ 924 m
~

--Or.........; i----------------------------r-----------------r--------------------------------"-1 i·······1~ (UNIT: MM)

r A.Q3 -~ • USED EQUIPMENT

A.Q1 A.Q2 A.Q5
*(1) ULTRASONIC TH'K GAGE

~ ~
A.Q4 - l MAKER: WORLTECH

L ----'- I.D NO.: WT61 0-1 06-61357 (Q446)
--' '- '-

• SKETCH DOC. NO. : SG07 - FINAL - E11570 - 03

llAll

0
0

C. SEAM C. SEAM C. SEAM C. SEAM315 0 45 0

270-* 90- L. SEAM
5~HECK POI~50

~I
S-A S-B IT-A T-B T-C225 0 1350 L. SEAM1800

* * *
• INSIDE DIAMETER • THICKNESS *(1) D STRAIGHTNESS

INSIDE DIAMETER THICKNESS STRAIGHTNESS /
SEAM

00 45 0 90 0 1350 SEAM /NO. ROUND NO.- - - - DWG. T-A T-B T-C

js-B1800 2250 2700 315 0 -NESS S-A SoB S-A

B-01 +1 0 +1 -1 2 A-01 15 15.2 15.3 15.3 /

B-02 0 0 +2 0 2 A-02 17 17.1 17.1 17.2 /
B-03 A-03 17 17.2 17.3 17.2 /
B-04 *OUT-OF-ROUNDNESS* A-04 17 17.3 17.2 17.1 1/

CHECKED BY DISK GAUGE B LAN K f----
B-05 (GAUGE DIA.: BAFFLE O.D) A-05 15 15.2 15.2 15.3 /
B-06 BLAN K /
B-07 0 +2 0 +1 2 /
B-08 -1 +1 0 -1 2

/

BLAN K /
/

RESULT SATISFACTION RESULT SATISFACTION 1/
D WITNESSED BY I~I"- APPROVED BY S.J.HWANG ()J/.~ /}ee (1/ II~
D REVIEWED BY

WITNESSED -ZS//'
Date, Signature:

REVIEWED BY S.S.LEE .~-:?'" b €c 1/1 I 'Y.~~ 6 loA

G~~t;o~a .(

PREPARED BY Y.S.L1M ~Dec Irt 'IyIndustrial e1Vices

ISQ-017-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

204/309



I A S M E I I PAGE I il
W/0 NO. P-13SG-007

j)LSUnG INSPECTION REPORT DATE DEC. 17.2014
FOR NOZZLE ORIENTATION & DIMENSION

PAGE NO. 1 OF 1

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH DOC. NO. : SG07 -FINAL - E11570 - 04
,

~
T

D
,

-----+~ ~

i

Hl~l IIH1
-~~

, I~llr -1
,
,
I

HI 1.1 H2_.- _._.- .._._._ .._..
,
,
, _._._..._._._._.-.-._._._.- - _._ .. -

REMARKS; , ,
, Vessel C.L ? 'Nozzle C I,

1. MARKED * 2. ORIENTATION 3.G 4. ACCEPTABLE CRITERIA
: NOZZLE IN HEAD : VIEW "SLIDING SIDE" : GOOD : DEP 31.21.01.31-Gen &TEMA CLASS "R" (9TH ED. - 07)

S ORIENTATION PROJECTION (H) (mm) z z
0 z0 i= 0NOZZLE I (D )(mm) i=
~~ ~~ACTUAL « ~ RESULTz- (J)~NO. Z -~ I- ~

DWG. TOL. -I z 0u
~ 0::E DWG. TOL. ACT. H1 H2 ~
I-

S1 6" BTM. ±3 G 830 TO C.L ±3 830 (0) 830 (0) G G G ACCEPT

S2 6" TOP ±3 G 830 TO C.L ±3 832 (+2) 829 (-1) G G G ACCEPT

T1 24" TOP ±3 G 900 TO C.L ±3 898 (-2) 899 (-1) G G G ACCEPT

T2 20" BTM. ±3 G 900 TO C.L ±3 898 (-2) 898 (-2) G G G ACCEPT

T3 2" TOP ±3 G 800 TO C.L ±3 798 (-2) 800 (0) G G G ACCEPT

T4 2" BTM. ±3 G 800 TO C.L ±3 "799 (-1) 801 (+1) G G G ACCEPT

BLAN K

~

D WITNESSED BY ~VIEWED APPROVED BY S.J.HWANG :;£2v: J) 1'7 II)C
D REVIEWED BY WITNESSED ----- t }// <ec...

~i~ REVIEWED BY S.S.LEE ~/ f)e{2 (!J /,>t
Glrma~{.erJR.f* 1lf «:::

PREPARED BY Y.S.L1M A,,/ Dec 111 ftyIndustrial SelVices

ISO-018-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

205/309



I A S M E I I PAGE I s-I
.JL5UnG INSPECTION REPORT WIO NO. P-13SG-007

FOR BUNDLE DIMENSION & VISUAL DATE NOV. 27 . 2014

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH DOC. NO. : SG07 - FINAL - E11570 - 05

~6"

6700 (TUBE lENGHT)

83
I

21x@263=5523 (+21+1) 51a. 833 499 3
~ PRDJ.

~
(BAFFLE CUT; SINGLE SEG. 30.3%, HUT)

17
(i:o) PRO.I ~

"All I
o.K

11YPf
,...

I llB n

TUBE SIZE; 0.0 19.05xt1.63(MIN,)x6706L

"Oil REQ'D NO.; 1952 EA, PITCH; 23.8 ~ II

D
Il

O· K. (0 I
\ -Jt y-

~llIclie II I

\ V-'1 - -
L ~fJ I

__~~2 #21 120 12 ~lS #17 ~16 ~15 ~14 #13 II 111 110 #9 18 17 16 ~5 -~ ~3 ~2 #1
----f--"- - ---'- --"---- -"- --"'- f--"-- I-"- .-'----- -"- ''--- -'----1-- 1--'- ,----" - .-"- --"- -"-

508.5

"AU I HEAL STRIPS 8-¢16 TIE RODS WITH 2-GUIOE BARS J~ I UBI!

~ OX 3/4" SCH.80 SPACERS 0.1< ~
2 0·1( • 3

TUBE BUNDLE SI

(SIDE VIEW)
6'

REMARKS;

DIMENSION & VISUAL INSPECTION: SATISFACTION

TUBE PROJECTION & TACK WELDING CONDITION ON TIE ROD HAVE BEEN CHECKED
AND SATISFIED

THE BAFFLE PLATE HAVE BEEN CHECKED AND SATISFIED
./

o WITNESSED BY ~EVIEW=U APPROVED BY S.J.HWANG~~ ;)V/.vl ' (y-
O REVIEWED BY WITNESSED

Date I Signature:
REVIEWED BY S.S.LEE ___~NDv -;)../) / ty

~:rt~~Vf
Industrial Services PREPARED BY Y.S.L1M~ N"'V)/) II~

ISO-074-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

206/309



I A S M E I I PAGE I hi
I j)L5UnG I INSPECTION REPORT W/O NO, P-13SG-007

FOR TUBE ARRANGEMENT DATE NOV, 27 . 2014

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO, E-11570 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH DOC, NO. : SG07 - FINAL - E11570 - 06
bK

/:17'- '17~
\ 1

193.4 l '-016 TIE RODS WITH

) 3('" SCH.80 SPACERS 0."
I

,

Atj
~ I

15
.'''''22 k-

" ~~~K28
",."""""29

32 ,/ J<-->-'\./33
34 "3S

~r
38

~- h~~"
(~41e==== , o.1C

42 _______ 1

~
43 g - -- ---- ----- - - - - - ---- -- - 8<FFt£CUT

42

!~ .,\43

~44
4S

3.

" -: :;:
47

~ <'l

" : TUBE LAYOUT
47

" o.K
47 ,

" - - - - - -
47

,

" ,
47

" ~\ ~

G
47

'(J~~~" \
4S

\\ ,
44

~43

J
" -J(- -' BAFFLE CUT

43 \- ----- - - - - - - - - - - ---- --- - - - - -
42

,I
O·K \i41

4S

"
NUMBER OF TUBE HOLES

39
38 ',':::: 1'0 O.K

3S 0.)<-
34

33 ,/
32

29
28

" '.
22 ,

15 ........!ilt..._':
'--- ------~---- ---TOTAL=1952 HOLES

--~----- -

I !~.I~OK
BTM. •

'" .( 119 ~

! . ().K
®,"

TUBE ARRANGEMENT
(SCAlE: 1/4)

REMARKS;

DIMENSION & VISUAL INSPECTION : SATISFACTION

THE GASKET FACE OF TUBESHEET HAVE VISUALLY BEEN CHECKED AND SATISFIED
WITHOUT ANY DAMAGE.

D WITNESSED BY ~EVIEWED APPROVED BY S.J.HWANG 7& fJov;21 ",/-
D REVIEWED BY WITNESSED ~{/t-

Date I SlllnabJre: REVIEWED BY S,S.LEE -----..--7 /.Jo v;.1 /'';P~ ... ':;"_.A

I~/ ~)%}lI,V"rmanlac r Lloyd PREPARED BY Y.S.L1M 4 A./t?v)fl fryIndustrial SeIVices

ISO-019-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

207/309



lASME] [PAGELiJ

ULTRASONIC WALL THICKNESS RECORD
P.ONO. 4511951391 CUSTOMER SHELL CANADA ENERGY

'JJT. NAME CARMON CREEK PROJECT DWG. NO. VP-SG07-E11570-001 REV.06

ITEM NO. E-11570 ITEM NAME VRU INLET GAS COOLER

WIO NO : P-13SG-007

SHELL

DATE: DEC. 17 . 2014
( 4-1 X 4-2 X 4-3 X 4-4 X 4-5 X 4-6 X 4-7 X 4-8 X 4-9 X4-10

3-1 X 3-2 X 3-3 X 3-4 X 3-5 X 3-6 X 3-7 X 3-8 X 3-9 X 3-10 )

( 2-1 X 2-2 X 2-3 X 2-4 X 2-5 X 2-6 X 2-7 X 2-8 X 2-9 X2-10)

1-1 X 1-2 1-3 1-4 X 1-5 1-6 1-7 1-8 X 1-9 X 1-10

~~. i~~ \ il¥ hl-l~if~V
EJIA-02IA-031~IEJ

NOZZLE

51-1 I 52-1 I

t, r...l

\x
~1l7-__ .
--~ ~

~
'\V\:V

,""y~ :5. ~~ ~

®ID\ Er@~
,..--.....I...-----r----, .----->..---y--------,

I Tl-1 T2-1 I 13-1 I T4-1

TEST LOCATION: IN ACCORDANCE WITH STANDARD DRAWING S10.118./TEST EQUIP.: ULTRASONIC TH'K GAUGE (MAKER - WORLTECH, SN - WT610-106-61357)

BLANK

T4 13.6 13.6 13.87 13.92

T2 25.2 26 25.76 26.82

S2 10.97 10.97 11.23 11.12

T1

S1

13

NOZZLE

THICKNESS (mm) THICKNESS (mm)

LOCATION (GRID POINT) PART
LOCATION

LOCATION (GRID POINT)
(GRID LINE) DWG.

" > .......... ..
(MIN.»)~> 1\10..·· .••..•..... _>1>..... .. .............• .:

15.29 15.35 17.36 17.27 SHELL & 3 (180°) 9-10 15.26 15.23 - -

15.14 15.19 17.23 17.24 CHANNEL 4 (270°) 15 15.34 15.27 - -

DWG. (MIN.) >"1
".

15.36 15.26 17.27 17.13 PART LOCATIOt\1

1-2
152 (90°)

1 (0°)

3 (180°) 3-4

4 (270°) 17 15.24 15.28 17.35 17.26

LOCATION DWG.1i i
I····.st

1 (0°) 17.25 17.29 17.32 17.19

2 (90°) 5-8 17.39 17.27 17.15 17.23

3 (180°) 17 17.22 17.31 17.24 17.37
f------+-----+---+---+---+---+-~

4 (270°) 17.27 17.17 17.19 17.25
1-------+-----+---+---+---+----+----1

LOCATION DWG. 1 9 '··10: Iti .,.» -

1 (0") 9-10 15.25 15.25 - -

2 (90°) 15 15.18 15.32 - -

LOCATION
(GRID LINE) DWG.

(MIN.)

PART

SHELL &
CHANNEL

APPROVED BYD REVIEWED BY I D WITNESSED BY iY',%VIEWED
,tr WITN:::S2[i)

D~~~~: REVIEWED BY
~. ;11 ,/)AI. IJJ

Germani~chJr !J;;Yi PREPARED BY

2#/7S.J.HWANG _ // '/. J--)ec.. i/J /Iy

S.S.LEE ~-- f)ee 1;-; /, ~

Y.S.L1M "><.\ }Jet' i"l IX
Industrial Services

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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I A S M E I I PAGE I ~I

INSPECTION REPORT
W/0 ~IO. P-13SG-007

~L5UnG OF AIR-SOAP BUBBLE TEST DATE NOV. 27 . 2014

FOR NOZZLE REINFORCING PAD
PAGE NO. 1 OF 1

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH DOC. NO. : SG07 - PAD - E11570 - 01

THIS TEST WAS CARRIED OUT ON THERE WELD SURFACE (1), (2), ®) OF EACH NOZZLE LISTED BELOW.

• TEST PRESSURE 150 KPa

• HOLDING TIME 5 MIN.
.--- -

SHOP COMPRESSED AIR

I 1
/ ~CD

/' ~ /' I~CZ)

/' ~® I

NO. NOZZLE SIZE DATE RESULT NO. NOZZLE SIZE DATE RESUy/

1 S1 6" NOV.27.'14 ACCEPT /
2 S2 6" NOV.27.'14 ACCEPT /

BLAN K /
/

/
/

B LAN K

/
/

/
/

/
V

/
1/

[J WITNESSED BY ~EVIEWED APPROVED BY S.J.HWANG ?!:~ ttbV.::YJ 1V
D REVIEWED BY WITNESSED

D~Si natur~ REVIEWED BY S.S.LEE ~---/;>JiJV ~ IlkJ
(ferma s~er LiL'/rJ PREPARED BY Y.S.L1M

A
/J,JI.21'J 'l)t"Industrial Serviens xr

ISO-069-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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I A S M E I I PAGE I 41
.jLsUnG LEAK TEST RECORD

W/ 0 NO. : P-13SG-007 DOC. NO. : ISC-QA-ALT-SGOO7-001

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH

,-- -

-

[ - ------------------------ - ]
~

------------------------ - r-

~ 4- ~ r- 4-
C

- ------------------------ -
] f--

------------------------ - r-

f--
~ ~

TUBE TO TUBESHEET INSPECTION TUBESHEET TUBE

TUBE TO TUBESHEET PRESS. GAGE I.D NO.
(WELDED BY STRENGTH CONDITION) & CALIBRATIOI\I DATE

TYPE OF
.AIR 01\12 o ETC. P004-039 (DEC.15.2014)

TEST
P004-055 (NOV.06.2014)

TEST
1.0 kg/cm'G

PRESS.

TEST
10 °cBEFORE TEMP.

EXPANDING HOLDING
30 MIN.

TIME

TEST
ACCEPT

RESULT

TEST
DEC. 16.2014

DATE

D WITNESSED BY i~WITNESSED APPROVED BY S.J.HWANG __~ffd be.L. It I (}b
D REVIEWED BY Date~~~tu~

'6 .~ 'I./. REVIEWED BY S.S.LEE~ Oec /6 frY-'G~/r}r ~oYd'
Y.S.L1M "5Z1Industrial SelVices PREPARED BY tJec.- I t 1('7'

ISO-069-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

210/309



\ ASME )

REPORT OF CALIBRATION
.Iil ~ ~ 6:1 Ai

EQUIPMENT NAME REPORT NO.
PRESSURE GAGE ROC-141215-01

JI JI ~ !:i!:llM '2! ."2

SPECIFICATION SERIAL NO.
0.4 MPa P004-039

A~ ~ ~ e! '2!."2

CALIBRATION DATE RECAL. DATE
2014.12.15 2015.12.14

Jil~ ~A~ X1Lill~ ~A~

MAKER ACCEPTANCE CRITERIA
WISE KSB5305

~I ~ A~ w2:l JI~

RESULT

(Visual) (Accept)

2. .ill.~ ~ J1J- (Calibration Result)

j)LWD1ti Il:f Reviewed by
ISC 0 Witnessed by

QA DEPT •.P-';' ,-~-""­

DATE f?J«?L-- • /~ 20~

1

2

3

4

5

6

7

0.1

0.2

0.3

0.4
0.3

0.2

0.1

0.1

0.2

0.3

0.38

0.3

0.2

0.1

DEVIATION

0.0

0.0

0.0

-0.02

0.0

0.0

0.0

~JI JIJI~ ~J~ Jil~ ~N JI~o~~E1 Jil~ ~N £101 ±~~101 ~A18 PRESSURE

CALffiRATOR (Serial No.: Q453, Certificate No.: H14-1773-035) ~ N~o~Of Jil~~ ~~M

gj~ ;;;~mLID.

(The above certification certified calibration item by PRESSURE CALffiRATOR ( Serial No. :

Q453, Certificate No. : H14-1773-035) which is approved Korea Laboratory Accreditation

Sceme.)

REMARKS

150-059-1-0

i[YREVIEWED
o WITNESSED
Date ( §ig'!§ture:

G7:.a::l{f~~
Industrial Services

CALffiRATED BY

APPROVED BY

ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-073

211/309



REPORT OF CALIBRATION
.Ii! ~ ~ 6:( A1

[PAGE] I( I

EQUIPMENT NAME
PRESSURE GAGE

REPORT NO.
ROC-141106-03

JI JI ~ S!:il.kl t!! 12:

SPECIFICATION
0.4MPa

SERIAL NO.
P004-055A. gr ~~ ~§.

CALIBRATION DATE RECAL.DATE
2014.11.06 2014.11.05

1i!~ islA} ~.Ji!~ ~»

MAKER
WISE

ACCEPTANCE CRITERIA
KS B5305

~I 2St » ft~ Jle

RESULT

.2l i!t:W §.
Juulffil ~'IlIlW8d bJ

1. ISC CWllllIDllellIl1

QA DEPT•.£,I. ~ . r.L_ "-

(Visual) (Accept) DATIS 1\;, i/. ( • 20 n.j.
2. :w.~ il.:ill- (Calibration Result)

-NO.- NOMINALYALUE REAL VALVE DEVIATION

1 0.1 0.1 0.0
2 0.2 0.201 0.001

3 0.3 0.3 0.0

4 0.4 0.4 0.0

5 0.3 0.302 0.002

6 0.2 0.2 0.001

7 0.1 0.1 0.0

~JI JIJB= ~J. :m~ ~At JIt!t°£¥E1 1i!~ ~At !a0l ±a~OI ~A18 PRESSURE

CALmRATOR (serial No.: Q453, Certificate No.: Hl4-1773-035) Ii A.-ii-aJ-01 1i!~!!" ~ajAi

gJ& 8~mUQ.

(The above certification certified calibration item by PRESSURE CALIBRATOR ( Serial No. :

Q453, Certificate No. : H14-1773-o3S) which is approved Korea Laboratory Accreditation

Sceme.)

BI;MARK§.

ISQ-059·1-0

~ REVIEWED
o WITNESSED
Date I Sicnature:
..A~_

I~ I -J6IM¥-v/~~
l(5"erllT8-lllisltler [fcyd

Industrial SelVices

CALmRATED BY

APPROVED BY

ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-073

212/309



10. Heat Treatment Records
& Charts
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11. Production Test Records
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•• '"1:::l

.e;
tr.l

IYi;;"'"
~IJ--

Report No. : 18C-141 022-06 ~

Date of Issue: 2014.10.22 ~LSUnG
Project: Carmon Creek Project Office: 917, Wonsan-Li, Onsan

PO No.: ~511951391 TEST CERTIFICATE -Wub, Ulju-Gun, Uisan, Korea
WIO No.. P-148G-007 [ Tel. : 052) 231-7670

Material: 8A240-831803 (15T) A SM E] Fax: 052) 239-0335

PWHT :No -

TENSILE TEST CHARPY-V IMPACT TEST BEND TEST HARDNESS TEST
Item No /

Joint No / SIZE (m m) Y S T S E L R/A Type of T t Absorbed Energy (J) T t
WPS No. ID No. ( . ) ( ') (O~) (0/) Failure & T eSt 0C) L es. Kind Result Kind Result

t x w mpa mpa /0 /0 Location em p 1 2 3 A.Vocation

E-1~~7~ I T-1 15 x 19 587.2 745.8 36.5 - BASE -45 32.9 28.0 94.1 51.7 WELD SIDE GOOD

GTSM-10H _ I BLANK l-
. 101H .10H T-2 15.1 x 19 590.0 744.6 38.0 - BASE -45 195.7 181.1 179.8 185.5 HAZ SIDE GOOD I

t-------+--+-----il BLANK I -45 112.5 103.5 120.2 112.1 BASE SIDE GOOD

SIDE GOOD
Specimen Size (mm) . .

10 x 10 x 55 Acceptance C~ltena (J)

(Transverse Direction) AV: 20 I Min.: 14 H BLANK 11---+-----+------1

BLANK

Specimen Type ASME Sec.IX QW-462.1(a) ASME Sec.II.A 370 ASME Sec.II.A 370 -

Test Method ASME Sec. II .A 370 ASME Sec. II .A 370 ASME Sec. II .A370 -

AlgJ~A~: 2014.10.22 ~~~A~:2014.10.22 AlgJA~: J.H.KIM~wk.J)tP~f· I .g'2lA~:71~~gjA~: 8.M.LEE -~e>,..~.d>.~
~)iu: -=-

Test Dale Issue Date Tested or Analyzed by tOl Y Approved by Technical mana~

* Remarks D~viewe(l
1. Universal Testing Machine I. 0 : 61048, Calibration Due Date: 2014.08.18 -2015.08.17 rr Witnessed /'
2. Charpy Impact Machine for Metals 1.0: 07-1990. Calibration Due Date: 2014.10.10 - 2015.10.09 ~ ..A r:itf:t:l"'~RE~V~I~EW-E-D---'

~~/"",/.J,)..J'~ 0 WITNESSED..1'.7*"1 ~~=- uale.~I!l[3lure.

ILSUNG CORPORATION H~~~S <~~§1C1
Industrial Servicr"

CCK-4511951391-0100-K01-00001-073
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Report No. : ISC-141 022-07

~LSUnGDate of Issue: 2014.10.22

Project: Carmon Creek Project Office: 917, Wonsan-Li, Onsan

PO No. : 4511951391 TEST CERTIFICATE -Wub, Ulju-Gun, Ulsan, Korea

WIO No. : P-14SG-007

[ASME
Tel. : 052) 231-7670

IMaterial: SA516-70 (171) Fax: 052) 239-0335

PWHT:Ne:

TENSILE TEST CHARPY-V IMPACT TEST BEND TEST HARDNESS TEST
Item No I
Joint No I SIZE (mm)

Y.S T.8 E.L RIA Type of Test
Absorbed Energy (J)

Test
WPS No. 10 No.

(mpa) (mpa) (%) (%)
Failure &

Temp (OC) Location
Kind Result Kind Result

t X W Location 1 2 3 A.V

E-11570 / -45 42.2 55.3 23.7 40.4 WELD
A-02/ I BLANK I I BLANK BLANK f-I I IGT.SM.SA-1.1-107F -45 137.7 140.1 113.6 130.5 HAZ

Specimen Size (mm)
Acceptance Criteria (J)

10x10x55
A.V: 20 I Min. ; 14

(Transverse Direction)

BLANK

Specimen Type - ASME Sec. II .A 370 - -

Test Method - ASME Sec. II .A 370 - -

AI~ ~A~: 2014.10.22 ~i;- ~A~: 2014.10.22 AI ~ A~: J. H. KIM pt;t .g.'i'..!A~: 71~~gjA~: S. M. LEE "--- "
r;

..- (
Test Date Issue Date rested or Analyzed by ib(-;y::rl Approved by Technical manae

* Remarks /
1. Universal Testing Machine I. D: 61048, Calibration Due Date: 2014.08.18 -2015.08.17

%,:Viewoci IE:J REVIEWED
2. Charpy Impact Machine for Metals I.D : 07-1990, Calibration Due Date: 2014.10.10 - 2015.10.09

Witnessed o WITNESSED
-""-~ Dale I Sianal" re:

~.

>-J;/P
TT ~TT1\..T~ rAnDAn A TTA1\..T ~ ./,..,,~'1Jt- ~m~l~y;-- -

Industrial Services

HSBGS

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ il/- AI @:! ~ :Jl kl

i QLSUnG
IASMhJ

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-CITRT-001

Page _1_ of _2_

Customer SHELL CANADA ENERGY Project Name

~Af21
CARMON CREEK PROJECT

Item Name
~~

CONTROL TEST COUPON
Traveller/PCS NO.

~2.-II~2.f
N/A

Item No.
¥~Iti£

E-11570
Work Order No. i!5- A flti£

P/O No.

P-13SG-007

4511951391

SA240-S31803
15 0 mm

VP-SG07-E11570-001 Rev. ~

Densitometer 1.0 No.
s.s:.1l171711ti£

Shooting Position
~j}j-~ xl

View

[J Single
8~1;!'/

[J Single
~~

06013399

o Double 0 Panoramic
Ol~~ ~~6j

o Double
c::;q
-'-0

Material/ Thickness
XH @11.!¥ XH fF JJ11

Dwg. No.
5:t:!tJ::!.2.

Weld Thick"/Reinforcement
§~fFJJlI/§~~~

15
2

o mm
o mm

Joint Config.
§~2gj'

BUTT JOINT Penetrameter/Constrometer
~j}j-.50 J11/J1I3:: J11

ASTM 1B
N/A

o s. Sideo F. Side

X-ray Equipment/Radioisotope
Q!l~cIlOI ~1:I1/g9-I~:::::

N/A KVP mA

[J Ir-192 D CO-60 35 Ci
Shim Thickness

~ fF »II
N/A D inch

D mm

Focal Spot Size/Source Size
~ ~ .3 JI

3.0X3.0
D inch

[J mm
Sensitivity Wire type

~.s:./~I:::::6j~.s:.
0.016(W8)

[J inch
D mm

Rev.~

[] inch
Omm

o No.!?

o No.!?

0.005

TYPE I / FUJI #80

41/2" x 12"

VP-SG07-COMM-010
(ISC-RT-06)

ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 AP1660(8th ED.200?)

Front
Back

[J Yes j?

[J Yes j?

Screen
~.3E:!

Lead Backing
t!"E:!~XI ~E!-

"B" Attached

Film Type/Brand/Size
'!§! ~ EI- g)/.3JI

Procedure/Ace. Criteria
@!xfA-I/ E!-~Jlfr

hr min sec

- hr 5 min 20 sec

500
D inch

[J mm

17
D inch

[J mm

2.0 - 4.0

o As Ground [JAsWelded
'21 0 f %~

Speafied Density
~£f5:

Exposure Time
.t:e ~ AI 2)-

Surface Condition
.Ht:!~EH

Source to Object Distance

~ gj J-12.1 (MIN)

Source side of Object to Film Distance

'!§!~ Ji 2.1 (MAX)

No. Of Exposures

~~~*
6

No. Film/Cassette
Cassette LH Film OH-*

SH'T

Rerr ~lSUi'U31 ~vlawed by
IS C IOWitnes!:ed by

Q/\ DEPT.
ASNT L~~, ~ v.~. ~~~

Corti No. 4110561
DA'r'E nA-. /7.20/411"

I " /

Exposure Setup

O Gl 0

6
.~dJ 0 o,u_.

0~] <D ijU L-. ~-rn
..........._,

o _._. DO~ ~ ~~ 0 A-~<z>..::.:. : \@SllJ t .(/...... ....•.•.•..•• ...
,,~ jl 'VY . [[]

'11"" "lUI

Total Sheet
~ gj OH -*

6 SH'T

Location Marker Placement 0 Source Side [J Film Side

2014.10.06
2014.10.07

II [J Date of Examination ~ Af~ xf
[J Date of Report ~ ~:!.ki 6f~ g) Xf

-

Level
ell \111

Examined by

AI ~ C.J.KWON~"~

~ A P N Co., Ltd.

Approved by
g. '2.! B.M.SHIM

Owner/Customer ~-§~/:ill!l?:t¥

~
rnl~;:r"';:R:::EV~IE:=:W~E--D--... 1

- Level III h-..,..- -----=--.-::-:-i:'0=:=:-WT""Tr.NE~s~.......l=n-_t1
~ ell \111 UThird Party Inspector t5-'2.!~ ~ sMlt~

'-:-=-::;:--,::-::-:c-::-:-- ----:~ -__..L_ +_-~"'I=::I~:_::z=::_=_::=.I"=t_'J-,h-, ~ A P N Co., ltd. G~a~~ 'f
130-009-2-1 Inaustrlal Services

CCK-4511951391-0100-K01-00001-073
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REPORT OF RADIOGRAPHIC EXAMINATION
gj" A~ ~ ~ J1I- AI gj ~ =u Ai

A. n ..... ,~l
1""'\. ~ lVl D I Report No,

QLSUnG
IS-APN-E-11570-CITRT-001

ILSUNG CORPORATION( Page
_2_ of

2

2: g @ A. 71 '2::! \!::! E.~ .±t .3 -'\'.l"" 0

g ~
OJ 01 g 2.H .::i2 C-j A A '21 Cli E
"" '=' C> - - -
~ ~ ::L ~ "" If!! AI 01 5:...
2.~ ~ ~ ~ AI E:i ~0

01 01 ~
t=t

'" '" -r

Joint No. Film No. E JI Grade Reject Welder Remarks-
en
c Cause ID No.0 Z.~2! \=!:I:2 ~8'2:!.2.

ai c ~ 'S;
0 c c3 E!-o .c

~ oS = ~gj"~ g~Af\=!:l:2 I:JI .::ilc 'iii 'iii Cl -= '0 C> t=t
Q) :J :J :J -= 0
Il. U. ~ e c ~ c- - 0 Z. :J 2 Q) '0. 0 ~2.!

-= 0 :5 ()
C. "0 ..>0: 0 0 'iii ~ en 0 ...
Q) 0 ..>0: ..>0: Cl e (]) E Cl ~ 2 "0Q) [I! 0 0 "D C [I!0 'iii' III III ..!!1 0 c :J :J :J 0
0 () -l -l C/) Il. :::> co I- C/) () ~« ~

E-11570 8 @) (§ @) @ @ <8 @ @ ® ©
A01-1 1 - 2 V 1015

2 - 3 V 1015

3 - E V V V 1015

A01-2 1 - 2 V 1015

2 - 3 V 1015

3 - E V 1015

-BLANK-

Jp "su''''''';liB REviewed b\".. thol:..";

I~ [:. .
'-''-' ...,..,. ......\.1 ..... j

C/\ DEPT.
A:3NT Leve m"" -;::;;:-
Certi f·Jf"I )1 f1"~1
C'\TE ___~ ./ . /J . 2()1t;.;

-,

/"
IriiC"
1=-

o WITNESSFD
IUiU"

'...... .1 1<./\//~ ~J ,.,
[U'ermanrsooE r Lloya I

Industrt, Services

,..---- LeVel
;

B,M.SHIM~ _> Level
ExaminedbyC.J.KWON~·< II III

2.-l1~
Approved by 2.jl~
.A.

.'4
AI ~ -- "i5 eJ --

~AP N Co., Ltd. ~AP N Co., ltd.

150-009-2-1

CCK-4511951391-0100-K01-00001-073
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[PAGEl fl
'il }

REPORT OF ULTRASONIC EXAMINATION
::t = IH E~ A~ AI 51 C::::l -:J L-l 2E CJ 0

I ........ , T""'I
,

I ~~lV1D J Report No.

~LSUnG ILSUNG CORPORATION IS-APN-E-11570-CIT-UT-001

Page 1 of 1
-- --

Project Name ~Af~ Customer 9-~9- Dwg. No. .s:.~ 't!.:£

CARMON CREEK PROJECT SHEll CANADA ENERGY VP-SG07-E11570-001 Rev. 1\
Travelier/PCS No. .§cjl~cf Work Order No. & P/O No. ~Af't!:2- Procedure lAce. Criteria ~ ;;:fA~/0~ 71 fr

~Rev.
VP-SG07-COMM-010(ISC-UT-06)

N/A P-13SG-007/4511951391 ASME SEC.VIII.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Levei C +API 660(8th ED.2007)

Item Name ~~ Item No. .!f-~'t!.:£ Joint No. ~~ {:! 't!.:£

CONTROL TEST COUPON E-11570 SEE IDENT.NO

Joint Config ~~22{ Method AI ~ ~'gj Surface Condition .JI~ ~EH MateriallThickness All ~/.!f-7}j1

Butt Joint o Contact ~~ 0 Immerse 'T'-e1 AS WELDED and AS GROUND SA240-S31803 115T

Test Temp. AI~g.s:. Test Type gj EH Manufacturer Ail ~Af Serial No. ~£1't!.:£ Due Date '.:!-.li.~;q

[J6.mbient ~g 0

Equipment
Elev. ~g AI~~1:I1 EPOCHXT OLYMPUS 081113804 2015.06.12

Type Block Angle Frequency Size Manufacturer Serial No. Type Length Manufacturer
2:j EH ii!~Zf.s:. ~TI~~ ~i71 Xil3".AI '§1iE1\!:!.§: ~ElI ~Ol Ail~Af

Transducer
MSEB4 O· 4MHz 100 MWB 57462-22034 Cable

E:t~A~ 4C8X15LAD45 45· 4MHz 8*15 TKS DLANB08 3UOI~ LemoOO+
Lemo01

2M KrautKramer
4C8X15LAD70 70· 4MHz 8*15 TKS DLANB14

Test Angle AI~ Zj- .s:. Couplant ~ ~ OH~ Calibration Block iil~~~

00
0

045
0

060
0

070
0 o Glycerin ~ 2.1 !<II E! DOiI2'€.1 0CMC IIW, REFERANCE BLOCK

Q. tl Ql
Ql Ql Location %DAC -0

Ident. No. u 'iii' Length Width Depth ~ Remarksu

~<z.! 't! .:£ « 0:: ¥j xl
~ol ~ ~Ol

(MAX) (9
1::11 :Jl

from ~~~~
ol- e; <==e; a ='='

A01-1 V No Recordable Indication Final

A01-2 V No Recordable Indication Final

-BLANK-
,1"" ,',' ",,,::.,.,,~I -I hh"\",klo"",,~~<i bv

...,\::'
';'.';;~ <', \ ~rl(,;,,;::cd by

-
"' L;:~,;)TC

~~

/ ~,~:-.: "f L.(;~/Ol7r~"_ ,.-J. -- Ir··· .. ' r,J,i -")-'i n:";:'~l

D/':·i"'~:' /%:/. fJ.J 20 / Ctf-
Sketch of Scanning

/ U /

~L.~~~ ./

/<1K 119'" REVIEWED
D WITNESSED

~ 1:7 Date I Signa~re: ..-
/)-J chI tJGe~~-I UoYd

Industrial Services

o SKETCH ON DOT LINE, IF NECESSARY or o ATTACHED. ~RAI ~{:!~oU ~7ilxlof7-iq."f.-l= ~.!f-~?:!.

Level o Date&Time of Examination ?oJ Af~ Af/AI~ 2014.10.08
Examined by C.J. KWON .---1.

TT
~~

AI gj .l.,.../ ClI~ o Date of Report .'i!.:JlA~ ~~~Af 2014.10.08

~p N Co., Ltd. 0 Owner/Customer9-~9-I::il:z.!l ff~:gj-

Approved by

~->
Level

~ eJ B.M. SHIM III o Third Party Inspector~£!~ Aft!!" U ANI/AI<5 ClI~wr.
-

~A P N Co., Ltd.

ISQ-009-2-2

CCK-4511951391-0100-K01-00001-073
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IS-APN-E-11570-CITopT-001

f\. ~ IV! D I Report No.

REPORT OF PENETRANT EXAMINATION
~ ~ 'Ef ~ AI gj ~ ~ A-l

I .. " ...... ,..., I

6/2/
bI

ofPage
ILSUNG CORPORATIONI ?LSUnG

Project Name ~A~~

CARMON CREEK PROJECT

Customer 9-~9-

SHELL CANADA ENERGY

Dwg. No. .'I. '2:!~ .2.

VP-SG07-E11570-001 Rev. D
Rev.D

Traveller/PCS No. §~I~i:'.f

N/A

Work Order No. & P/O No. ~Af~.2.

P-13SG-007/4511951391

Procedure / Acc Criteria ~;i;:~Ai/fl~71-2

VP-SG07-COMM-01 0
(ISC-PT-06)

ASME SEC.VIII D1V.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

APP.8

Item Name .g.~ Item NO. ¥.g.~.2. Surface Condition .IE '2:! ~EH

CONTROL TEST COUPON E-11570 AS WELDED

Process of PT~!f-'i:t~~~

VISIBLE, SOLVENT REMOVABLE

Black Light No. ~~i:'.fol§~.2.

N/A

Black Light Intensity ~~ i:'.fol§ ~.'I.

D N/A ft-cd D I.Jw/crrf

MateriallThickness AH ~/.!'f-JJlI Test temp. AI ~.g.'I. Light Source 3S':~ ~I::II Light-Source to Object Distance/LUX .:z:~ 7i 2.1/'M5:.

SA240-S31803 /15T 20 'C GLOW LAMP 550 W 150 em 1130 Lux

Penetrant Brand~.IE,Type~EH.Batch No.Ail3S':~.2. Apply D Brush ~~

~ !f- Ail NAWOO / NPP-2/13NPP14 A-lR D Spray ~A~-, 0=>

Emulsifier Brand~.IE,Type~ EH, Batch No.Ail3S':~.2. Apply D Flow-on ~El

if ~~ Ail N/A A-lR D Spray ~A~-, 0=>

I, Remover Brand~.IE.Type~EH,Batch No.Ail3S':~.2. Apply D Brush ~~

Ail :&j Ail NAWOO / NPR1-3/13NPR14 A-lR D Spray ~A~-, 0=>

Developer Brand~.IE,Type~EH.Batch No.Ail3S':~.2. Apply D Brush ~~

~ ~ Ail NAWOO / NPD-4/13NPD14 A-lR D Spray ~A~-,0=>

D Immerse ~~

D Immerse ~~

D Handwipe ~o~'c:!I

D Immerse ~~

D Immerse ~~

Dwell time ~ !f-AI n
10

Dwell time tg::i::1 AI n

D Wash ~Oi'c:!l

Bleed out ,!,~AIn
15

min~

Q. '0Ql Ql
Ident. No. t) 'iii't)

~~~.2.
« 0::

g)- O=!a

A01-1,A01-2 V

Interpretation

~ ~

No Recordable Indication

Remarks
1::I1::il

r+---h-~""/;"'--_.-
II. ...1L •

-BLANK-

.. ~ DEPT. S. J. HWANG
IAn: /; //1. '0/ • 2Ot)G

-S f// /j/
~ t/L,.

10" REVIEWED
o WITNESSED

~,

n SKETCH ON DOT LINE. IF NECESSARY or n ATTACHED. ~£AI ~H:! ~011 ~7iI::i::1 o~7iq 5'::1::- ~¥w~.

//~. / -;~ .7/ 1
._" scrrer Lloya I

Industrial Services

D Date&Time of Examination ?;j Af'i§! Af/AI ~ 2014.10.07

Examined by C J KWON ~ Level
AI ~ .. . .--- ~-:_==-""::::=-----::::=:::::=---"'?:I""'I'i1!!

~ A P N Co., ltd.

II D Date of Report .!J:'.:JlAi ~{:l 'i§! Af

D Owner/Customer9-~-?-/::il~ f:t&-TI

2014.10.07

AP:ove~lbY 8.M. SHIM
= ~

Level III I-==-:--:--=--:------:~;-::-:-~-;------==_--:-:-::;_;_:_;------i
Cli \1!! DThird Party Inspector~~~ A~-TI D ANI/AI

----------------- -
~ A P N Co., ltd.

ISQ-009-2-4

CCK-4511951391-0100-K01-00001-073
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IS Test Report
Certificate No. : 201410-349-05

Certified ISO 9001

by TRAG

1. Client

o Name: ILSUNG

o Address: 74, Daejeong-ro, Onsan-eup, UUu-gun, Ulsan, Korea

o Date of Receipt : 2014. 10. 17

2. Use of Report: Quality Management

3. Test Sample

- Item: E-1l570

- Part: CHANNEL

- Joint: A-01

- Material: SA240-S31803

- Thickness: 1ST

- WPSjPWHT/TEST: GT.5M-10H.10H-101HjNOjPQR-3

4. Date of Test: 2014. 10. 17

5. Test method used

- ASME BPVC SEC IX : 20BED j QW-470

- ASTM E407-2007

- ASTM E384-2011e1

UIIG~by
ISC ~by

6. Testing Environment: Temperature: (22.6 ±0.6) O( , Relative Humidity: (68 ±8) % R.H.

7. Test Results: Test results reference

NOTE l)The test results on this test report are only limited to the samples and sample names provided by the

customer and MSTECH CO.,LTD do not guarantee the quality of all products of the customer.

NOTE 2)This test report shall not be used for public relation, advertisement lawsuit and any other purposes

outside the scope of its defined usage.

Tested by Approver

Affirmation
Official Position: Technical Manager

Name: Bo-Ra Kang (Si~e) Name: Mu-Sik Joung W~ture)
~7

/' <",i'

~
~29.

fi~~f-?JI
MSTECH CO., L :~~Qij ~~~

~,J~;f;:~I·~
\,; ; c.'=J '!A Jil \1"'2

(14, Yaksu 8-gil, Buk-gu, Ulsan, Korea. URL:www.~t;iB.__

Tel: 052-289-9107~9 / Fax: 052-289-9209

Page( 1 )/( 6 )Pages

(. <. L (., (

" ,
(l '- l,

C '- C C. , L" l.
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" , ,r"lSf~Q:?""~Q':f)2C·)
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1.\f·')II..\r.",nll\

Certified ISO 9001
Certificate No. : 201410-349-05

by TRACI

1. HARDNESS TEST RESULTS

1.1. Test method: ASTM E384-2011e1

B

"'....••
~

HARDNESS POINT

lSUnG~ed.by
ISC ~nnnessea

QA DEPT. S. J. HWANG

HARDNESS TEST (HV 10)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Result

247 249 255 279 263 256 249 250 245 273 276 274 271 262 279 246 277 232 258

REVIEWED
o WITNESSED

D~. -~~

Germanlscher (loyd
Industrtal seNlces

Page( 2 )/( 6 )Pages

_. ,'MSr-QF-"zQ"'05tO)
~ l l. < <:. ~ ,{

{l. l. L L' t l L L ,
t l (,

t (l L < I-
c., , f

CCK-4511951391-0100-K01-00001-073
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{ASME I IPAGEr=3J

Test ResuIts
Certificate No. : 201410-349-05

Certified ISO 9001

by TRAG

2. MACRO ETCHING TEST RESULTS

Measurement Magnification: x 10

Location :# Base Metal + Heat Affected Zone + Weld

2.1. Test method: ASME BPVC SEC IX : 2013ED / QW-470

[ Photograph of Macro etching]

REVIEWED
o WITNESSED
Date I Signature:

G~~ .1)0
Industrial Services

Page( 3 )/( 6 )Pages

MS~~QP~2(hV5·:0).

CCK-4511951391-0100-K01-00001-073
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IASME I

Test ResuIts
Certificate No. : 201410-349-05

{PAGEr=:a

Certified ISO 9001

by TRACI

3. MICRO ETCHING TEST RESULTS

Measurement Magnification: x 200

Location :# Base Metal

3.1. Test method: ASTM E407-2007

[ Photograph of Micro etching]

REVIEWED
o WITNESSED

D~:
Gm:s:;Zif

Industrial Services.

Page( 4 )/( 6 )Pages

~M5T:-QF""2q",,(JS(O)
,-'. t
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[ASMEI

Test ResuIts
Certificate No. : 201410-349-05

3. MICRO ETCHING TEST RESULTS

Measurement Magnification: x 200

Location :# Heat Affected Zone

3.1. Test method: ASTM E407-2007

[ Photograph of Micro etching]

((}

Certified ISO 9001

by TRAG

REVIEWED
o WITNESSED

Da~

// ~.i!o. .. ,/
Germanlscher Lloyd

Industrial Services

Page( 5 )/( 6 )Pages
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Test ResuIts
Certificate No. : 201410-349-05

3. MICRO ETCHING TEST RESULTS

Measurement Magnification: x 200

Location :# Weld

3.1. Test method: ASTM E407-2007

[ Photograph of Micro etching]

Certified ISO 9001

by TRAG

REVIEWED
o WITNESSED
bate I g ure:

l

Germanlsch ~Z;y • / >C
Industrlal Services

- The end -

Page( 6 )/( 6 )Pages

,
, L
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I ASME I

Test Report

for

Ferrite Content

IPAGEl 131
/'l/2/

Report No.

Customer

Date

:YSM 14-1111-1 F

: II.SUNG CORPORATION

: Nov. 11,2014

Etching Method: 10% Sodium hydroxide,(Electrolytic)

Attchment : Ferrite Content Test Report 5 Page(s)

Test Conducted by D .S. Lee

The results shown in this test report refer only to the sample(s) tested unless
otherwies stated. This Test Report cannot be reproduced, except in full

~""--~----~-- :
YOUM SUNG TECH

YOUMSUNG TECH Co., Ltd.
#598-17, HWAJEOI\I-DONG, KANGSEO-KU, SUSAN, KOREA

TEL: 051)941-1369 FAX: 051)941-1370

CCK-4511951391-0100-K01-00001-073
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(ASME 1

Page : 1 of 5

t _~~ __"."", _~""'""'

YOUM SUNG TECH

Report No.

Customer

Item I Part I Joint

Material

PWHT

Issue Date

YOUMSUNG TECH Co., Ltd.
#598-17, HWAJEON-DONG, KANGSEO-KU, BUSAN, KOREA

TEL: 051)941-1369 FAX: 051)941-1370

Ferrite Content Examination Report
:YSM14-1111-1F

: ILSUNG CORPORATION

: E-11570 I CHANNEL I A-01

: SA240-S31803(15T)

:NO
: Nov. 11,2014

Ferrite Con te nt Test ResuIt
Test Method: ASTM E562-11

WPS No. Location Result (%) Remark

1 Cover Pass Weld 57.7

2 Mid-Thickness Weld 47.5

3 Root Weld 51.2
GT.SM-10H.10H • Grid : 10 x 10 Square Type

4 Cover Pass HAZ 55.4
-101H • Number of Fields: 20

5 Mid-Thickness H.A.Z 52.6

6 Root Weld H.A.Z 54.1

7 Base Metal 51.1

Locations for Examination

CD )41
/'

[2] 0 5 e:r REVIEWI D
o WITNESl ED
Date I ...~ e:.-
G~97;~ro~~

rl 311 6 I IndustriaI 5etvices

-

"DLSUIlG ImReviewed by
ISC DWrtnessed by

UA ut:I' I. ~. J.
DATE AIrYV. P-. 2Of~

::;>//b
~)t/~

CCK-4511951391-0100-K01-00001-073
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YOUM SUNG TECH

Report No. : YSM14-1111-1F
WPS No. : GT.SM-10H.10H-101H

\ ASMB]

YOUMSUNG TECH Co., Ltd.
#598-17, HWAJEON-DONG, KANGSEO-KU, SUSAN, KOREA

TEL: 051)941-1369 FAX: 051)941-1370

Page : 2 of 5

[PAGEl (71
Ir/2 /

Magnification

: X500

Magnification

: X500

Location: Cover Pass Weld(l)

REVIEWED
o WITNESSED
DldD I SlgnIdIJre:

G~~~<
nD;trlaI services

Location: Mid-Thickness Weld(2)

CCK-4511951391-0100-K01-00001-073
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YOUM SUNG TECH

Report No. : YSM14-1111-1F
WPS No. : GT.SM-10H.10H-101H

[ASME I
YOUMSUNG TECH Co., Ltd.

#598-17, HWAJEON-DONG, KANGSEO-KU, BUSAN, KOREA
TEL: 051)941-1369 FAX: 051)941-1370

Pa e : 3 of 5

[PAGE] rb I
1.(/21

Magnification

: X500

Magnification

: X500

Location: Root Weld(3)

Location: Cover Pass H.A.Z(4) LSUnG ~view9d by
ISC DWitnessed by

QA DEPT. S. J. HWANG
DArt D.:h 201

CCK-4511951391-0100-K01-00001-073
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YOUM SUNG TECH

( ASME I
YOUMSUNG TECH Co., Ltd.

#598-17, HWAJEON-DONG, KANGSEO-KU, SUSAN, KOREA
TEL: 051)941-1369 FAX: 051)941-1370

[PAGEl /IZ I
Ifj~1

: YSM14-1111-1F
: GT.SM-10H.10H-101H

Page : 4 of 5

Magnification

: xsoo

Magnification

: xsoo

Location : Mid-Thickness H.A.Z(S)

11::1 REVIEWED
o WI1NESSED

~
' .
<, ~

ennan Uo~·
Indus1rlaI seMces

Location: Root H.A.Z(6)

CCK-4511951391-0100-K01-00001-073
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YOUM SUNG TECH

_I ASME I
YOUMSUNG TECH Co., Ltd.

#598-17, HWAJEON-DONG. KANGSEO-KU, SUSAN, KOREA
TEL: 051)941-1369 FAX: 051)941-1370

[PAGEl /~1

lco/.z/

: YSM14-1111-1F
: GT.SM-10H.10H-101H

Page : 5 of 5

Magnification

: X500

Location: Base MetaH7)

REVIEWED
o WITNESSED
Date. I SIgnabn:

~~jY-
RIuslrlaI 8ervIces

CCK-4511951391-0100-K01-00001-073

232/309



lASME) [PAGEr fi I
(9/2 /

IIIIIIII Ferrite Contents Measurement Record

Report No. YSM14-1111-1F Page: 1 of 3

WPSNo. GT.SM-10H.10H-101H

TEST METHOD ASTM E 562-11

MATERIAL SA240-S31803

0
[2] ~$

/f 311 6 1
~

Grid Type 10 x 10 Square Type Magnification x 500

Field Cover Pass Weld(l) Mid-Thickness Weld(2) Root Weld(3)

No. Pi PP(i)(%) [pp(i)-PPlawl]2 Pi Pp(i)(%) [pp(i)-PPlawi Pi PP(i)(%) [pp(i)-pP(av"i

1 62.0 62.0 18.3 47.5 47.5 0.0 49.5 49.5 2.7
2 54.0 54.0 13.9 49.0 49.0 2.4 52.0 52.0 0.7
3 55.0 55.0 704 43.5 43.5 15.6 53.5 53.5 5.5
4 58.0 58.0 0.1 48.0 48.0 0.3 50.0 50.0 1.3

5 60.5 60.5 7.7 48.5 48.5 1.1 49.0 49.0 4.6

6 61.5 61.5 14.3 51.0 51.0 12.6 46.5 46.5 21.6

7 54.0 54.0 13.9 50.0 50.0 6.5 53.0 53.0 304
8 54.5 54.5 lOA 43.5 43.5 15.6 52.5 52.5 1.8
9 59.0 59.0 1.6 45.0 45.0 6.0 54.0 54.0 8.1
10 57.0 57.0 0.5 49.5 49.5 4.2 52.0 52.0 0.7
11 57.5 57.5 0.1 49.0 49.0 204 49.5 49.5 2.7

12 62.0 62.0 18.3 43.5 43.5 15.6 48.0 48.0 9.9
13 58.5 58.5 0.6 46.0 46.0 2.1 55.5 55.5 18.9

14 58.0 58.0 0.1 46.0 46.0 2.1 49.0 49.0 4.6
15 56.0 56.0 3.0 48.0 48.0 0.3 50.0 50.0 1.3
16 54.5 54.5 lOA 51.0 51.0 12.6 54.0 54.0 8.1

17 57.0 57.0 0.5 50.5 50.5 9.3 52.5 52.5 1.8
18 62.5 62.5 22.8 49.0 49.0 204 51.0 51.0 0.0

19 57.0 57.0 0.5 47.5 47.5 0.0 48.0 48.0 9.9

20 56.0 56.0 3.0 43.0 43.0 19.8 53.5 53.5 5.5

TEST RESULTS Cover Pass Weld(l) Mid-Thickness Weld(2) Root Weld(3)

pP(avgj = lIn~Pp(i) (%) 57.7 47.5 51.2

~ 2 lIZ 2.8 2.6 2.4S ={1I(n-1) [PPi-Ppl }
95% CI =t x Shin (n=20 => t=2.093) 1.3 1.2 1.1

Vv ~ pP(avgj± 95% CI (%) 5604 - 59.0 46.2 - 48.7 50.0 - 52.3

% RA ={(95%CI)/PP(avgj} x 100 2.3 2.6 2.2

Test conducted by D S Lee / Youmsung Tech. Co., Ltd Test Date Nov. 11,2014

/
"J.SUnG ~v!swed byILl REVIEWED

Authorized By o WITNESSED ISC DW;t;)l';':;sed by

Date.J .$jllnatuN: QA DEPTAft: s, J. HW~~'

IcI~~YV~"" ~ DATE 01/ i,)-. 2O.~
rmanlscler Lfovd ..... //

Indl1s~r.a! Ssnl;':,;:~:! -> // /Y'
--p,)p' ....
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... Ferrite Contents Measurement Record

Report No. YSM14-1111-1F Page: 2 of 3

WPSNo. GT.SM-IOH.IOH-IOlH

TEST METHOD ASTM E 562-11

MATERIAL SA240-S31803

0
[2] ~$

/1 3 11 6 1
~

Grid Type 10 x 10 Square Type Magnification x 500

Field Cover Pass H.A.Z(4) Mid-Thickness H.A.Z(5) Root H.A.Z(6)

No. Pi Pp(i)(%) [Pp(i)-ppcawi PI Pp(i)(%) [pp(i)-Ppcawl12 Pi PP(i)(%) [PP(i)-ppcav"i

1 56.5 56.5 1.3 49.5 49.5 9.8 57.0 57.0 8.7
2 54.0 54.0 1.9 51.0 51.0 2.6 59.5 59.5 29.7
3 57.0 57.0 2.6 53.0 53.0 0.1 51.0 51.0 9.3
4 57.5 57.5 4.5 48.0 48.0 21.4 58.0 58.0 15.6
5 52.0 52.0 11.4 54.5 54.5 3.5 49.5 49.5 20.7
6 54.0 54.0 1.9 56.0 56.0 11.4 55.0 55.0 0.9
7 54.0 54.0 1.9 49.5 49.5 9.8 53.0 53.0 1.1
8 59.0 59.0 13.1 54.0 54.0 1.9 60.5 60.5 41.6

9 52.5 52.5 8.3 52.0 52.0 0.4 52.0 52.0 4.2

10 56.0 56.0 0.4 54.0 54.0 1.9 55.0 55.0 0.9
11 58.0 58.0 6.9 53.5 53.5 0.8 59.0 59.0 24.5
12 60.5 60.5 26.3 51.0 51.0 2.6 51.0 51.0 9.3
13 54.0 54.0 1.9 48.0 48.0 21.4 48.0 48.0 36.6
14 57.5 57.5 4.5 57.0 57.0 19.1 51.0 51.0 9.3
15 53.0 53.0 5.6 54.0 54.0 1.9 50.0 50.0 16.4
16 54.0 54.0 1.9 48.5 48.5 17.0 52.0 52.0 4.2
17 58.0 58.0 6.9 53.5 53.5 0.8 59.5 59.5 29.7
18 52.5 52.5 8.3 59.0 59.0 40.6 57.0 57.0 8.7
19 54.0 54.0 1.9 57.0 57.0 19.1 53.0 53.0 1.1
20 53.5 53.5 3.5 49.5 49.5 9.8 50.0 50.0 16.4

TEST RESULTS Cover Pass H.A.Z(4) Mid-Thickness H.A.Z(5) Root H.A.Z(6)

pP(avg) = lInLPp(i) (%t) 55.4 52.6 54.1

L 21/2 2.5 3.2 3.9S = {lI(n-l) [PPi-Ppl }
95% CI = t x Shin (n=20 => t=2.093) 1.2 1.5 1.8

Vv =. pP(avg)± 95% CI (%) 54.2 - 56.5 51.1 - 54.1 52.2 - 55.9

% RA = {(95%CI)/PP(avg)} x 100 2.1 2.9 3.4

Test conducted by D S Lee I Youmsung Tech. Co., Ltd Test Date Nov. 11,2014

. _.- ""'
-~~~";ry~;;' .~-/ .lulinG

Authorized By
IIB'REVIEWED Ise D'tff!t~",i:':iad by
o WITNESSED

QA DEPT. . S. J. HW:!l~Date I Signature:
DATE NOV. Iy. 2

}'/~ L{i;.f!.f!i lif <-.. //£.--:;?

Industrial services
"') // / r
p)VC
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liliiii Ferrite Contents Measurement Record

Report No. YSM14-1111-1F Page: 3 of 3

WPSNo. GT.SM-10H.10H-101H

TEST METHOD ASTM E 562-11

MATERIAL SA240-S31803

[2] 1 4 1
[!] 0%

/1 3 n 6 I
~

Grid Type 10 x 10 Square Type Magnification x 500

Field Base Metal(7)

No. Pi PP(i)(%) [PP(i)-PPlsv2)]2

1 51.0 51.0 0.0
2 54.0 54.0 8.3
3 52.5 52.5 1.9
4 53.0 53.0 3.5
5 52.0 52.0 0.8
6 54.0 54.0 8.3
7 52.5 52.5 1.9
8 51.0 51.0 0.0
9 51.0 51.0 0.0
10 48.5 48.5 6.9
11 52.5 52.5 1.9
12 54.0 54.0 8.3
13 51.0 51.0 0.0
14 50.5 50.5 0.4
15 50.0 50.0 1.3
16 49.0 49.0 4.5
17 49.5 49.5 2.6
18 52.0 52.0 0.8
19 46.5 46.5 21.4
20 48.0 48.0 9.8

TEST RESULTS Base Metal(7)

pP(avg) = lInLPp(i) (%) 51.1

S L 21/2 2.1= {lI(n-1) [PPi-Ppl }
95% CI =t x Shin (n=20 => t=2.093) 1.0

Vv ~ Pp(avg)± 95% CI (%) 50.2 - 52.1

% RA = {(95%CI)/PP(avg)} x 100 1.9

Test conducted by D S Lee I Youmsung Tech. Co., Ltd Test Date Nov. 11,2014

/'
!J'UUIJGIIhReviews-~ byI!f REVIEWED

Authorized By o WITNESSED ISC OWL)i.~ by
D!t~ Slil~ture: QA DEPT --;--J HWANG

F'<7#(~, )lJ DATE AJOV': /'r. 20 l~

Industrial Services '-//J .K/
7?/(/C
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I A S M E I I PAGE I

W/0 NO. P-13SG-007

J)L5UDG HARDNESS TEST REPORT DATE DEC. 17.2014

PAGE NO. 1 OF 1

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06

• CHECK LOCATION SKETCH DOC. NO. : SG07 - HARD - E11570 - 01

~I ~I ~I ~I

I

A-02

I

A-03

I
A-04-

I
~ ,r

~
~ ---
~ "SD" ~

~6" 6"

ACTUAL VALUE ACTUAL VALUE

NO.
CHECK (UNIT: HB)

RESULT NO.
CHECK (UNIT: HB)

RESULT
POSITION W.M HAl 8.M POSITION W.M HAl 8.M

1 A-02 184 187 164 ACCEPT 11 2 179 191 160 ACCEPT
B-05

2 A-03 186 191 158 ACCEPT 12 3 185 182 156 ACCEPT

3 A-04 178 185 159 ACCEPT 13 1 186 192 165 ACCEPT

4 1 183 195 161 ACCEPT 14 B-06 2 182 187 166 ACCEPT
r---

5 B-03 2 185 188 167 ACCEPT 15 3 183 188 169 ACCEPT
r---

6 3 188 184 169 ACCEPT 16 SB 187 185 161 ACCEPT
S1

7 1 187 185 159 ACCEPT 17 SD 178 185 157 ACCEPT
f---

8 B-04 2 190 193 166 ACCEPT 18 SB 190 189 158 ACCEPT
- S2

9 3 176 183 166 ACCEPT 19 SD 182 185 159 ACCEPT

10 B-05 1 177 190 159 ACCEPT BLAN K

• REMARK -+
1. TEST EQUIPMENT (I.D No.) W.l\l \\// HAZ ~ B.l\1

: BRINEL HARDNESS TESTER_ TELEBRINELL (Q317) I MIC10 (Q476) I I2. ACCEPTABLE CRITERIA: MAX. 237 HB (248 HV10) _ -
D WITNESSED BY ILY -,

S.J.HWANG~ .Qu.. II) I,>v~v'lTNESSED APPROVED BY
D REVIEWED BY

Date I ~ig.!)atuJ2:
REVIEWED BY S.S.LEE ~ Bee-It? 'IVlC'·?I.-a ~~pG rmanisc r Lloy
PREPARED BY Y.S.L1M c./\I [)ec../Pr ItVIndustrial Services

ISQ-011-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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I PAGE I

ILSUNG CORPORATION,,")8 GSISO-010-1-0

~L5UnG PRESSURE TEST RECORD (1 OF 1)
W/ 0 NO.: P-13SG-007 DOC. NO. : ISC-QA-HYD-SG-007-057

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG.NO. VP-SG07-EI1570-001 REV.06

~
1ST STAGE 2ND STAGE 3RD STAGE / PRESS. GAGE

DESCRIPTION
• SHELL • CHANNEL 0 I.D NO. &

CALIBRATION

MAW.P. 3639 KPa 965 KPa /KPa DATE

TYPE OF • HYDROSTATIC • HYDROSTATIC DHYD~1:TlC 1ST STAGE
TEST

o OIL PRESSURE o OIL PRESSURE DOlL P SURE P100-022 (2014.12.10)

BLANK I"
P100-078 (2014.12.10)

5195 KPa 2147 KPa I
TEST PRESS.

(5.195 MPa) (2.147 MPa) / lV'a
2ND STAGE

HYDRO.
TEST TEMP. S-17°e 5~17 °e °e P070-129 (2014.11.13)

TEST P070-130 (2014.11.13)

HOLD'G TIIVIE 60 MIN. 60 MIN. / MIN.
3RD STAGE

RESULT ACCEPT ACCEPT / BLA NK

DATE DEC. 19,2014 DEC. 22, 2014 1/
TYPE OF o AIR o AIR o AIR

~TEST
o N2 o N2 o N2
0 0 0

-----~
P- (oo)

TEST PRESS. Kg/cm2G Kg/cm2G Kg/cm2G

---- 2ND STAGEPNEUM.
TEST

TEST TEMP. MIN. °e I B LAN K t MIN. °e P- (oo)

~.
P- (oo)

HOLD'G TIME Min. Min.

~
3RD STAGE
P- (oo)

~
v

DATE
P- (oo)

• SKETCH ACT'L TEST TEMP.

PRESSUREt 1ST STAGE: 5600 Kpa( 5.6 Mpa) 1ST STAGE: 9 °c

2ND STAGE: 2500 Kpa( 2.5 Mpa) 2ND STAGE: 9 °c
ACT'L TEST

.....................................

\PRESS.(T.P)

INSPECTION POINT. 1ST STAGE: 75 Min.
(T.P/1.3)

.................. ..................:

1\2ND STAGE: 75 Min.

TIME,
,

HOLDING TIME

D WITNESSED BY ./ APPROVED BY S.J.HWANG ::;;;yAz /Jec ~ 11'/

D REVIEWED BY :.:~..,!.;'evicwed ~~IEWED ~'./L/ C'

'..' v-JiJl1cssed WITNESSED REVIEWED BY S.S.LEE~ ike ~ 1,>,-

~
Date~ture:-....-:-.-- "

. ~w ~

,~~ r1 PREPARED BY Y.S.L1M ~ Dpc 22 "V"z.')........, ~~ ;qJL
(J ~+'-y ! L. InCluslrtal ",e VI""",

'_.' <",., -
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[ ASME )

T E 8T R E P 0 RT
Applicant Company IL SUNG CORPORATION Client

Address 917 WONSAN-L1. ONSAN-EUB. ULJU-GUN. ULSAN. KOREA

Receipt Number SW14120809 Receipt Date Dec. 08. 2014
........

Sampling Gatherer Kim Dong il(ji,' Sampling Date Dec. 08. 2014 -
application Reference Analysis Manager pyun Won Sung j!

Test Result
( Unit: mg!£)

~ Potable Water
Effluent

Test Method
Test Item Standard

Chloride(CI-) 6.2 - Silver t\litrate Titrate

/
1i'1 ED

o WITNESSED
~~ ... tn"te I gianature:

, ~d?n'15c ~'-/ff ~T;~HS, ~'qHW~ -,//hG~ err:TOyd

Industrial Services -- -- // LZ:.-.
. all

This test report shall be used only within the purpose of its defined usage and also shall

not be used for public relation, advertisement and suit without approval

'(,,;
Dec. 09. 2014.

~rgl~@fi
MILLENNIUM SUP CO., I~Jfr-lUl~

~~fme.1',w",,!">
I

421, DAUN DONG, JUNG-KU. ULSAN. KOREA

Tel. 82-052-258-37411 Fax. 82-052-258-37481 Site: http://www.millsup.co.kr 1 E-mail: milenvi@hanmail.net
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REPORT OF CALIBRATION
jj! ~ ~ 6:J A~

EQUIPMENT NAME
PRESSURE GAGE

REPORT NO.
ROC-141113-01

JI JI ~ !i!:i1)q I:!! :2

SPECIFICATION SERIAL NO.
7MPa P070-129

At gr i! £!! I:!!§.

CALIBRATION DATE RECAL. DATE
2014.11.13 2015.11.12

1il~ ilAl- AII:m.~ it A!-

MAKER
WISE

ACCEPTANCE CRITERIA
KSB5305

Afl~A!- m~ JH~

RES4lJ.=

1. 21 e!:~ 2
(VISUal) (Accept)

2. lil~ ~j]J- (Calibration Result)

JUUIIG rryAovlewed by
ISC n Witnessed by

QA DEPT.Ph~
DATE::AiA"l/ ./3-, 20ilJ..

~

1

2

3

4

5

6

7

NOMINAl/VALUE

1.0

3.0

4.0

7.0
4.0

3.0

1.0

1.0

3.01

4.01

7.0
4.01

3.0

1.0

DEVIATION

0.0

0.01

0.01

0.0

0.01

0.0

0.0

~JI JIJle ~Jt 1il~ ElAt JI~2~!:f.E1 1il~ ElN £J0l ~e~OI ~X18 PRESSURE

CALmRATOR ( Serial No. : Q4S3, Certificate No. : H14-1773-035) ~ At~otOl 1il~e! ~ <51 Jd
~~ 8~1tUQ.

(The above certification certified calibration item by PRESSURE CALmRATOR ( Serial No. :

Q453, Certificate No. : H14-1773-635) which is approved Korea Laboratory Accreditatiou

Seeme.)

REMARKS

ISQ-059-1-0

~REVIEWED CALmRATED BY
o WITNESSED
Date , Signature:

.~~J\O
c:I;rn~Mtler Lloyd APPROVED BY

Industrial Services

ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-073
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REPORT OF CALIBRATION
1il ~ ~ ~ Ai

EQUIPMENT NAME REPORT NO.
PRESSURE GAGE ROC-141113-02

JI JI gj !i!:i1AI ~§.

SPECIFICATION SERIAL NO.
7MPa P070-130

At ~ ~~ I:!!~

CALIBRATION DATE RECAL. DATE
2014.11.13 2015.11.12

.iil~ ~~ ~I:iil~ il~

MAKER ACCEPTANCE CRITERIA
WISE KS 85305

~i5t~ m~ JI~

RESULT

1. 21 t!!' : gJ: §:

(Visual) (Accept)

2. jj1~ it~ (Calibration Result)

.,DLsuntiILlr"Rovlowed by
IBC (l Witn8SS6d by

QA DEPT.». S-;l'~
DATE ;lh." . /;l. 20//(

1

2

3

4

5

6

7

NOMINAL VALUE

1.0

3.0

4.0
7.0
4.0

3.0

1.0

REAL VALUE

1.0

3.0

4.0

7.0
4.0

3.0

1.0

DEVIATION

0.0

0.0

0.0

0.0

0.0
0.0

0.0

~Jl JIJle ~Jt ]l~ ~At Jr~25!!.!iji!E1 jj!~ ~At !aot ~agtol ~A1~ PRESSURE

CALmRATOR (Serial No. : Q4S3t Certificate No.: 814-1773-035) ~ At8ot-Ol ]l~a ~ajAl

~Hi ~2;tm-L10.

(The above certification certified calibration item by PRESSURE CALmRATOR (Serial No. :

Q453 t Certificate No. : HI4-1773-o35) which is approved Korea Laboratory Accreditation

Sceme.)

CALmRATED BYBEM~BKS

ISQ·059·1-G

/
VREVIEWEO
o WITNESSED
Date I Signature:

~'..."~' oJ

I // '" /';J..J-iJ~~;I 'f'
Ict'ermanl.ther Lloyd APPROVED BY

Industrial Setvices

ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-073
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REPORT OF CALIBRATION
lil ~ ~ ~ A~

EQUIPMENT NAME REPORT NO.
PRESSURE GAGE ROC-141210-06

JI JI 2J 5!::ilM l!! 12:

SPECIFICATION
tOMPa

SERIAL NO.
PI00-022

N~ i!~ ~§:

CALIBRATION DATE
2014.12.10

RECAL. DATE
2015.12.09

]l~ WAf- All :iiI~ i! AI-

MAKER
WISE W2:l JI~ KSB530S

~I 6t AI-

RE§UIrI

1. ~ a- : ~ .2
(VISUal) (Accept)

2. .:ii!~ ~j}/- (Calibration Result)

..........---~r-/_-"-"I
;J}U-',J.!i~ I Revievrod by
! ISC n W'IIlt~i)d by

t
OA DEPT t;>. ~ ..,13' -do~
DATE /j.. ./tl. 2o/J<

NOMINAI,VALUE REAL VALUE DEVIATION

1

2

3

4

5

6

7

2.0
5.0

8.0
10.0
8.0

5.0
2.0

2.0

5.0
8.0

10.0

8.0
5.0

2.0

0.0
0.0

0.0
0.0

0.0
0.0

0.0

~Jl JIJH= ~J~ jj!~ ~A~ JIt!!£!E.¥E1 jj!~ ~A~ 5:l0l ±EtgjOI ~AH~! PRESSURE
CALmRATOR (Serial No. : Q453, Certificate No. : HI4-1773-035) if NgOl-Ol jjl~!t ~ i5l AI
~. s2JmUQ.
(The above certification certified calibration item by PRESSURE CALmRATOR ( Serial No. :

Q453~ Certificate No. : HI4-1773-o35) which is approved Korea Laboratory Accreditation

Scheme.)

APPROVED BY

CALmRATED BY

/

"iLl REVIEWED
o WITNESSED
Date I Sjgoature: "

\"l..M.- .Jl1.lrl----------\----------I
I~/-
I~rmanis'ther Lioyd ·r

Industrial Services

REMARKS

ISQ·059·1·0 ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-073

243/309



f ASME J

REPORT OF CALIBRATION
.ill ~ ~ ~ A~

~AGE\ bJ

EQUIPMENT NAME
PRESSURE GAGE

REPORT NO.
ROC-141210-03

JI Jl 2,l S!.:i1XI te!!~

SPECIFICATION
10MPa

SERIAL NO.
PI00-078

M~ W~ l:!:!~

CALIBRATION DATE RECAL. DATE
2014.12.10 2015.12.09

.iil~ Sllt :QI.iil~ i!It

MAKER
WISE It~ JI~ KSB5305

All ~ It

-RESULT

1. 2.1

f"'jUUM rWeyleYIfJd by
IS C n Wlloossed by

QA DEPT.P•.Go •..?~t"
! DATE Ij. . /(). 20/,..

(Visual) (Accept)

2. .iil~ il11J' (Calibration Result)

1

2

3

4

S

6

7

NOMINAl. VALUE

2.0

5.0

8.0
10.0

8.0
5.0

2.0

REAItVALUE

2.0

4.95

8.00

10.0

7.97

5.0

2.0

DEVIATION

0.0

-0.05

0.00·
0.0

-0.03

0.0
0.0

~JI JIJte ~J~ .iil~ ElM JI-2!:°.s~.!¥E1 .iil~ ElM £!Oi ±a{!101 ~A1@ PRESSURE

CALmRATOR (Serial No. : Q4S3, Certificate No. : H14-1773"()3S) a M§8I-OI jjl~!t ~ 2!tXl
~ii 8~!tUO.

(The above certification certified caUbration item by PRESSURE CALIBRATOR ( Serial No. :

Q453, Certificate No. : Hl4-1773-035) which is approved Korea Laboratory Accreditation

Scheme.}

REMARKS

ISQ-059-1·0

/
7REVIEWED CALmRATED BY
o WITNESSED

D~~~a~e:

l(:r~sche;L~~~lt' APPROVED BY
Industrial SelVlC(',·'J

ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-073
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14. Painting Inspection Reports

CCK-4511951391-0100-K01-00001-073

247/309



J)LsUnG

[ASME]
CERTIFICATE OF SURFACE PREPARATION & PAINT REPORT

ILSUNG CORPORATION

Date I 29.Dec,2014
-'
l,_lENT SHELL CANADA ENERGY ITEM name VRU INLET GAS COOLER

PROJECT CARMON CREEK PROJECT ITEM NO. E-11570

W/ONO. P-13SG-007 DWGNO. VP-SG07-E-11570-001 Rev.'
ROUGHNESS ( SHELL SIDE) ROUGHNESS ( CHANNEL SIDE) ROUGHNESS ( SADDLE SIDE)

(medium: 40-70flJD) ( medium: ZQ-30flJD ) ( medium: 40-70flJD )

Abrasive Type : GRlT Abrasive Type: GARNET Abrasive Type: GRlT

Testex PRESS-O-FILM TM HT PRESS-O-FILM™ Made in Testex PRESS-O-FILM TM HT
www.testextape.com X-Coarse USA www.testextape.com X-Coarse
.J-b~ 1,5 to 4,5,mil

No. ~ TESTEX .$IMA 1.5 to 4.5 mil
38 to 115pm Reading ~ I NEWARK, DE 19715 38 to 115 pm

20A 38 (C~/2 64 XC Made In USA Gage less 2.0 mils USA 2~ (CiQl/2 64 : xc Made In USA- 115 pm or50pm - tIS' Jlrn- COARSE (.8-2.0 mils) or (20 to 50 JIm)0,8 1.5 2.5 4.5 mil 0.8 15 2.S 4.5 mil

CLIMATIC CONDITION: FINE
EXTERNAL SURFACE OF SHELL SIDE <SHELL SIDE>

Sequence Brand Name Batch No. Manu£. Date W.F.T(pm) D.F.T(SPEC.) D.F.T(pm) Color Paint System

Primer AMERCOAT91 K426621666 26.Aug,2014 225 -250 125-175 126 -172 GRAY

Intermediate v P3....
N/A

Finish "-;;;
EXTERNAL SURFACE OF CHANNEL SIDE <CHANNEL SIDE>

Sequence Brand Name Batch No. Manur.Date W.F.T(pm) D.F.T(SPEC.) D.F.T(flJlI) Color Paint System

Primer lllTEMPI027 HTl0279003 16.Apr,2014 N/A 125 -150 126 -148 LIGHT GRAY

Intermediate ..- P7.....
----;- N/A

! "inish "
'-

EXTERNAL SURFACE OF SADDLE

Sequence Brand Name Batch No. Manur. Date W.F.T(pm) D.F.T(SPEC.) D.F.T(pm) Color Paint System

Primer AMERCOATl32 K436653516 12.Sep,2014 100 -125 50-75 53 -74 GREEN

Intermediate
..- N/A " P4.... ,

Finish PSX700 K440664436 1.0ct,2014 125 - 150 125 -150 186 -223 RAL7040

N/A

Sequence Paint Material Brand Name Batch No. Manur.Date W.F.T(pm) D.F.T(pm) Color Paint System

Primer L. ~

.....

Intermediate l N/A l -
Finish "-,

N/A

Sequence Paint Material Brand Name Batch No. Manur. Date W.F.T(pm) D.F.T(pm) Color Paint System

Primer ~....

Intermediate n N/A L -
Finish ...

7

Grit Contamination Test ACCEPT

MEK Test (ASTM D 4285) N/A

Adhesion Test (lS02409&IS04624 ) 0,9.1 -10.6 Mpa

Visual Examination / Final Color ACCEPT / LIGHT GRAY,GRAY, RAL7040
- -I -.J WITNESSED BY I ~;';\lIEWED 01~VIEWEDBY APPROVED BY J.S.LEEds.~~.J(JI~~-I'I-=-Q~ED

I ",--."-"_

Date~~~r~ REVIEWED BY Y.S.LIM~ j./

Ge~~o~f.l'l PREPARED BY T.S.LEE ~FJ-
-

CCK-4511951391-0100-K01-00001-073
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.j)LSUnG

"....-~'~".,-~'-~

IASME~ I PAGE .J--iL n .. _-••• -:tZ - -- - ••••

CERTIFICATE OF SURFACE P PARATION & PAINT REPORT

CONDITION OF SURFACE PREPARATION Item No. E-11570

SURFACE PREPARATION (SSPC-SPlO) STEEL IMPERFECTION

ACCEPT ACCEPT

CLEANLINESS CONTAMINANTS AND SOLUBLE SALTS
(c1assl) max(2.5pg/an')

ACCEPT 0.4/.lg/cnf

DAILY WEATHER CONDITIONS

DATE TIME
AIR HUMIDITY DEW STEEL

PAINT STEP LOCATION
TEMP(t) (%) POINT(t) TEMP(t)

.Dec,2014 13:00 21.0 52.0 11.0 20.5 Shot Shot Room

" 14:00 21.5 53.0 11.0 21.0 ditto ditto

" 15:00 22.0 57.0 13.0 21.0 Primer Paint Room

" 16:00 22.0 57.0 13.0 21.5 ditto ditto

" 17:00 21.5 53.0 11.0 21.5 ditto ditto

26.Dec, 2014 13:00 22.0 57.0 13.0 21.0 Finish ditto

II 14:00 22.5 58.0 14.0 21.5 ditto ditto

II 15:00 23.0 58.0 14.0 22.0 ditto ditto

~BLANK~

/'
,} Rt:.\jIEWE)
" '~'I'=~O:::' =n

Date I Sig~ature

IL~-'<~ ~i;;-V1 7T
[",rm"nische

Industrial ServicP 3

ILSUNG CORPORATION
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15. Nameplate and Code Stamp
Rubbing or Photocopy
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[E~
'-

PAGE I i... ._~__J

NAME PLATE RUBBING SHEET(1/2)
DATE: JAN. 30. 2015

P.O NO.

PROJECT NAME

ITEM NO.

4511951391

CARMON CREEK PROJECT

E-I1570

CUSTOMER

ITEM NAME

DWG. NO.

SHELL CANADA ENERGY

VRU INLET GAS COOLER

VP-SG07-EI1570-001 REV.05

DOC. NO. : ISC-QA-NP-SG-007-037

D WITNESSED BY

D REVIEWED BY

FORM: Q.A DEPT.

D tiS APPROVED BY J.S.LEE .:f s:k

I ~;l';.e: EVIEWED BY Y.S.LIM J
6erm~nfscher Lio F. i:l"-f- -+- -"'.".::..«I'-r-~-------l

1 I'" 'S' j 1,,1
nOUS,rlc•• ",IVies PREPARED BY TS.LEE (~t

IL SUNG CORPORATION.
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NAME PLATE RUBBING SHEET(2/2)
DATE: JAN. 30. 2015

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG. NO. VP-SG07-E 11570-001 REV.05

DOC. NO. : ISC-QA-NP-SG-007-037

lS.LEE

Y.S.LlM

o VJITlH':::SSED I APPROVED BY
'Date f Si9nature:

I ~~C::::;~';:c(:J;, j..~VIEWED BY
~.€~·r~<i~cr{er Lloy( ¥> l'.L..

\~uslri"! ---....rr--PR-E-P-A-R-E-D-B-Y--+-T-.S-.L-E-E---->fJ--:-'/--1i,i_-...---------1

o WITNESSED BY
o REVIEWED BY

FORM: Q.A DEPT. IL SUNG CORPORATION.
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16. Weld Map Supporting
WPS's/PQR's
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I A S M E I I PAGE I I I
DATE DEC. 17.2014

~LSUnG
WELDER STAMP MAP PAGE NO. 1 OF 2

W/ 0 NO,: P-13SG-007
DOC, NO, : SG07 - WELD - E11570 - 01

P,O NO, 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO, E-11570 DWG. NO, VP-SG07-E11570-001 REV.OB

NO. CATEGORY JOINT NO. WPS NO, WELDER 1.0 NO. REMARK

1 lIAIl A-01 GT.SM-1 OH, 1OH-1 01 H W-025

2 lIAn A-02 GT.SM,SA-1.1-107F W-1015

3 "A" A-03 GT,SM,SA-1.1-107F W-1015

4 "A" A-04 GT.SM.SA-1.1-107F W-1015

5 liB" A-05 GT.SM-1 OH.1 OH-1 01 H W-025

6 liB" B-01 GT.SM-1 OH.1 OH-1 01 H W-1279

7 nsn B-02 GT.SM-1 OH.1 OH-1 01 H W-1279

8 IIB II B-03 GT.SM-1.1-107F W-1279

9 nsn B-04 GT.SM.SA-1.1-107F W-1279

10 usn B-05 GT.SM.SA-1,1-107F W-1279

11 IIell B-06 GT.SM-1,1-107F W-1279

12 110" B-07 GT.SM-1 OH, 1OH-1 01 H W-1279

13 "Gil B-08 GT.SM-1 OH, 1OH-1 01 H W-1279

14 TUBE TO TUBESHEET JOINT GT-1 OH,1OH-HOO1 W-1302

15 "Gil S1"SB" GT.SM-1,1-107F W-837

16 "0" S1"SD" SM-1.1-107F W-1484

17 "C" S2"SB" GT.SM-1.1-107F W-837

18 "0" S2"SD" SM-1.1-107F W-1484

19 lie" T1"CB" GT.SM-1 OH.1 OH-1 02H W-837

20 110" T1"CD" SM-1 OH.1 OH-1 01 H W-1279

21 IIC" T2"CB" GT.SM-1 OH.1 OH-1 02H W-837

22 11011 T2"CD" SM-1 OH, 1OH-101 H W-1279

23 110" T3"CD" SM-1 OH, 1OH-101 H W-1279
"o WITNESSED BY L!' ReVIEWED APPROVED BY G ;;?//h

o REVI EWED BY ;] WITNESSED S,J.HWAI\I -p;~VZ )?~ t/l III,?

Da~~~e: REVIEWED BY S.S.LEE ~ Id U ff) I,,?
G(r~'~~:ir ~.f ,.~

PREPARED BY Y.S.L1M 4 Dp_c- (1 '/'1Industrial Serviens

ISO-082-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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1 A S M E I 1 PAGE I .)-1

j)LsUnG
PAGE NO.1 2 OF 2

WELDER STAMP MAP
DOC. NO. : 8G07 - WELD - E11570 - 01

NO. CATEGORY JOINT NO. WPS NO. WELDER I.IJ NO. REMARK

24 110" T4"CD" SM-10H.10H-101H W-1279

BLANK

./

D WITNESSED BY lYf-{EVIEWED APPROVED BY S.J.HWANG;ijJj;}j b eCI1 f IV
D REVIEWED BY ::J WITN:::S~ED

Date/S~ REVIEWED BY S.S.LEE ~ JJeL IIJ / If-~.

c;l;~'~e~%i~ ~C(J A
/)e. c- /1 IIIfIndustrial Servic0s PREPARED BY Y.S.L1M ~

ISO-082-2-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073
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[ASME] IPAGEl

WELDING MAP PAGE 1 OF 2

ITEM NO. E-11570 I E-11580

------- MAT'L TH'K PWHT IMPACT ~DMT

SHELL SIDE (*1) SA516-70N tt7 NO YES -4S'C

CHANNEL SIDE SA240-S3180.3 t15 NO YES -4S'C

SADDLE (*1) SA516-70N tt7 NO YES -4S'C

*1) FOR WPS OF CARBON PART, REFER TO DOCUMENT NO.
"CCK-4511951391-'-01 OO-H04-00001-000".

...- N 1'0 ..q- l.() to f'. 0Cl
0 0 0 0 0 0 0 0
I I I I I I I I

CD CD CD CD CD CD CD CD

A-01 A-02 A-03 A~04 A-OS

WPS NO. TABLE

SEAM NO. WPS NO.
A-Ol,05 GT.SM-10H.l0H-l01H8-01.02,07,08

A-02....04 GT.SM-l.1-107F or
8-03.....06 GT.SM.SA-l.1-107F

l
r 1 f 3.f-+-----;
b J

GT-1OH.1OH-HOOI ~fl I

TUBE TO TUBE SHEET JOINT

db Jb Jb \{ 4

SI.l-l.1-107f' -------- EXTERNAL INTERNAL
(ReiFlf. Pod to Shell)

FC-l.l-l07F ./ PRESSURE PART SM-l.1-107F or SM-1.1-107F or
(Reinf. Pad to Support) ATTACHMENT (*1) GT.SM-1.l-107F GT.SM- t.1-1 07F

FC-l.l-l07F

~
Of SM-1.1-107F or SM-I.l-107F or

NON-PRESSURE FC-1.1-107F or FC-1.1-107F or(Rib to Support) SHELL SIDE PART (*2) GT.SM-1.l-107F GT.SM-l.1- t07F

FC-l.l-l07F PRESSURE PART SM-l0H.l0H-l01H or
(Rib to Base plllte) ATTACHMENT (*1) GT.SM-l0H.l OH-l01 H

I OF
NON-PRESSURE SM-tOH.l0H-l0IH orCHANNEL SIDE PART (*2) GT.SM-l0H.10H-10l H

SADDLE
(*1) PRESSURE TO PREESURE PART <If' PRESSURE TO NON-PRESSURE PIIRT
("2) NON-PRESSURe: TO NON-PREESURE PIIRT

ISD-031-1-0 ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-073
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[ A S M ~..J IPAGE I f I

WELDING MAP
PAGE

ITEM NO.

2 OF 2

[-11570 / E-11580

---

"CD"
~ ...

/

ISD-031-1-0

WPS NO TABLE

NOZZLE NO. JOINT NO. WPS NO.

ALL "SB" GT.SM-l.l-107F or GT.SM.SA-1.1-107F

ALL "SD" SM-1.1-107F

ALL "CB" GT.SM-1OH.lOH-l 02H

ALL "CD" SM-1 OH.10H-l 01 H

ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-073
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IASM~ ~ill 5J
,

I
- -

IIDIIART BIlII1IIDI!!i CERTIFIED MATERIAL.
TEST REPORT101 Trade Square East

Troy, Ohio 45373 937-332-4000

Hobart Order : N/A Customer : Hankook McKay Weld Co. Ltd.
PattNumber . 8245115-053 Customer Order : N/A; Test specifications via e-mail.
Date : 06130/2014 instructions per Apple Xi dated 0513012014.

PRODUCT INFORMATION
Product Type : FORMULA XL-550 (H4) Diameter: .052" X 33# VPSP

Quantity : N/A Customer supplIed test sample Lot#: 4037A

TESTSPE~CA110N

Test Specification: SFM.20 ClassJfieation: E71T-12CJ
ASME SEC. n Part C
(2010 Ed. &2011 Add.)
ASME SFM.OI Lot Class T1; Schedule K. Test Condition: AS-WEIDED
EN 10104 type3.1

WELDING PROCEDURE
Lab Test#: PC3646 Amps: 225 DCEP Volts: 26 Travel Speed: 10 ±1 ipm Shielding Gas: 100% CO2

Number ofLayers: 7 (2 passes on each layer 1 through 6, 3 passes on layer 7. Direction reversed each layer).

Number ofPuses: 15

Preheat Temperature: 60"Fmin. IBterpass Temperature: 300± 25°F

TEST RESULTS
Tensile (MPa): 536 Yield (MPa I .02% offset): 502 % Elongation in 1 in.: 29

Charpy V-Notch Impact Values, Joules @ -SOOC: 129, 125,96, 129, 149 I Avg: 128
,

, Radiographies: Conforms Fillets Weld Test: N/A
!

Diffusible Hydrogen: N/A

CHEMISTRY (Deposited Weld Metal )

FORINFQRMATION ONLY

i 150 amos, 27 volts. 10 ± 1 iom travel meed. 7 Lavers /',
, C I Mn I P IS I Si lCr INi IMo IV ICtl I Nb. I 10 REVIEWED

.02 I 1.06 I .007 I .004 r .21 I .05 1.41 1.01 I .02 I .01 I .01 I o WITNESSED

d~~~__.~
/

Date f Signature:

I-~~- I!""
jJlUUnG ~ by Germanlscher L1~

; ISC DWltnessed bf _ Industrial Services

, QA ~.-;:r.; LI:t:. - ?
f}ATE ./0 .20 Il.j.

Certiflcati(!n and Limited Warranty
Data for tile above IUpplled prodaet are Qose obtained when welded and tested ID accordance wlth die above tpedfica1iOD. An tedI for the above
dall8lfieatlou were saddled. Other tedI and procedures may prodaee dltfereut rellwtL Hobart BroQen produ_ weldblg consWllllb1el lUlder
coDtillulag quaJIty lIItIlI'UICe prognms audited aDclapproved by the American Bureau orSlIippblg ("ADS")

I

CCK-4511951391-0100-K01-00001-073
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101 Trade Square East
Troy, Ohio 45373 937-332-4000

CERTIFIED MATERIAL
TEST REPORT

FORMULAXL-S50 (H4) Diameter: .052" X 33# VPSP
PRODUCT INFORMATION

Hobart Order
Part Number
Date

I-~
Quantity

N/A
8245115-053
0812012014

: N/A Customer supplied test sample

Customer : Hankook McKay Weld Co. Ltd.
Customer Order : HMW..o7081401 Rev. 0

Lot#: 40S8A

TEST SPECIFICATION
Test Spedfication: SFAS.20

ASME SEC. II Part C
ASMESFAS.Ol Lot Class Tl; ScheduleK
EN 10104 type 3.1

Classification: E71T-12CJ

Test Condition: S.R. 20 hn. @ 61D:C ::I:14OC

WELDING PROCEDURE
Lab Test #: PC4OIO Amps: 225 DCEP Volts: 26 Travel Speed: 10::1:1 ipm Shielding Gas: 100% C02

Number of Layers: 6 (2 passes on each layer 1 through S, 3 passes on layer 6. Direction reversed each layer).

Nnmber ofPasses: 13

Preheat Temperature: 60° F min. Interpass Temperature: 300 ± 2S°F

TEST RESULTS
Tensile (MPa): 548 Yield (MPa I .01% offset): 470 % Elongation in 1 in.: 28

Charpy V-Notch Impact Values, Joules @ -46°C: 68, 108, 122, 118, 122/ Avg: 116
-50OC: 31, 115, 126, 19, 111 Avg: 55

Radiographies: Conforms Fmets Weld Test: N/A

Diffusible Hydrogen: 3.6, 3.6. 3.7, 3.9/ Avg: 3.7 ml/100g. weld metal Relative Humidity: 66%

CHEMISTRY ( Deposited Weld Metal )

300 amps, 18 volts, 10 ± 1 ipm travel speed, 7 Layers

Certification and Limited WarrantF
Data for the above I1IppUed product are those obtained wieR wddecllllld tested In aeeordanee with tile above apedfh:atloIL AD tests for the above
datslfleatlon were satlsfJed. Other tests and proeedures may produee dltTerent reauItL Bobart Brothen pmducetl weldlq CODJUmllbies under
continuing qaality auuranlle proaralDl audited and approved by tile Amerlean B_uofShipping ("ABS")

CCK-4511951391-0100-K01-00001-073
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HOBARTBIlIJ1HEIl§

ASME

CERTIFIED MATERIAL
TEST REPORT

101 Trade Square East
Troy, Ohio 45373 937-332-4000

Date Report Generated:
Test Date:

211412011
1/27/2011

Hobart Reference:
Hobart Order:
Part Number:
Distributor:

N4670
8115951

Hankook

Customer Reference:
Customer Order:

Customer:

FDVrVVC-01051101

Hankook

PRODUCT INFORMATION
Product Type:
Clasifieation:
Quantity:

HOBART 718MC
E7018, E7018·1 H4R

125,000 Ibs 111,340 kg

Diameter:
Lot#:
Heat#:

5/32"
21N338
20999

Test Speeifieation:

TEST SPECIFICATION
AWS A5.1/AS.IM:2004 Test Condition:
Schedule r, Class "C3"
EN 102043,1

WELDING PROCEDURE

As Welded

Amps 190 Volts _.....;;2:::,.5__Lab Test#: PB4142

Number ofLayers 8

Preheat Temperature 225

Pass Sequenee

Interpass Temperature ~

TEST RESULTS

Position

Polarity

flat

DCEP

rij,... ,{/--I--,..
/;1:w,.r- "''.f''/VJ-/''''''''''''

Qllllmty engineer

Tensile Testing Condition: As Welded

Tensile (ksi): 79 Yield (ksil.02% offset): 67 % Elongation in 2in:~

Impact Testing Condition: SR 22,S Hrs @ 1130F Impact Type: Charpy-V-Notch

Test Temp (deg F) ·60 In4ividuals (£l.lb)~ Average (ft,lb): 149

Radiographies: Conforms Fillet Weld Test: Hydrogen (ml/lOOg): 2,1
Hardness: nla Horizontal nla Total Moisture:
X-Factor: nla Overhead Conforms Method: RC412· As Received

Ferrite: nla Vertical Conforms Result: 0.15

211412011
Date

Certification andLimited Warranty Agreement.
Data for the above supplied plOduct ara thosa ob!lllned when welded and tested In acoordanca with the above specifleation, All tests

for the above dassiflC8llon were sallsfied, Other tests end procedures may produce different results, Hobart Brothers produoes
welding consumablas under continuing quality assurance programs audned and approved by the AmeriClin Bureau of Shipping ("ABSj

REVIEWED
Cl WITNESSED
Date I Signalure:

~Ydt$
Ind1Jstrial Services

CCK-4511951391-0100-K01-00001-073
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[I\SME]
teli f!II 1 . .'......... '. . .', ...... ~ .." ... ,. .

Certificate of Compliance
to Requllemenls for Welding EIectnlde

EN 10204 3.1 '

e:ustomer: HANKOOKMCKAY WELD CO••LTO Dlarnater: 2.4 X915 eustemer P.O.': t!MW·PO-10011301
MaIked FllI': W.O.#:: Lot No.: 31D2247924

Pl'OdlIets : HOBART 8R-2 Kg$ Shipped: 1200 Kgs Pack S1lpiOnIer I:
Cla$sIlk:allon : ER708-2 Date: 10129113 Data Tested : lI8/25J11 ..

Speclbllon :AWSAS.18 certiftcallt No. : 102913-1.Rev2

ShM!ldlng Gas EIec:Irlcal StIckout
,

Amps Volts WFS . Temperature Travel Speed
DCEP (CPM) • Preheat InterpaBs

230 16 NONE 10ll%At NONE F:t:25 302 F±27 /pm

C±14 150 C±15

F±25 F:b25 !pm

C:b14 C±14

7 Layers. 2 pa8$l!S on eacIll!rjer t 1I1tougII7. D1rec11on reversed on each Ia)w.

Mechanical Properties .LabTest# And

Shleldlno Gas Tedn" ConditIons Utt Tenslle YIeld Song. Impact Chmpy V-Notc/l Values Ft-Lbs .
StIengtII StreogII\ %ln2" Test Temp

PWHT 61OC' 12H1'$

l00%Ar PWHT 117568 psi 87180 PlIl 26 -51 F 80 89 108 106 115
QH25 673Mpa 601Mpa -4llC Average 100 ( 130 J)

psi psl F

Mpa . Mpa C Average ( J)

Gaa 1: Redlogl8phIc InepeQIOn : Conforms.
Gas 2:

'-....... r ... 1I'

Rlermalal C Mn P & SI NI cr Mo V CII Ti Zr AI

l00%At 0.03 1.16 1/.1)04 0.002 0.46 0.008 0.021 0.015 0.001 0.03 0.12 0.07 0.1

HYDROGEN LEVEL : H4I100g
/

~REV'EWED
. 0 WITNESSED

./. Date' Sig!)gture:

I.JII.SUIIG
OWltnessed

b1 G~:f:~
i-'fl

cJ!L.&f>~
lac 11t_

Industrial Services
QA DEPT. J.~ P-
DAlE ~n . ~. 20 flI.,

MILD STEEL SOLID W1RES(GTAW)

TIle Infonnatlon COI1talned llI' otherwise referenced herein Is presented only lIli (typlQI) without gUarantee or wammty, and Hobart Brothers Company
&xprl!BIy disclaims any lIability IrICUlTed from an:.' reliance thereon. Typf(al data are those obtained when welded and tested In accordance with AWS AS.16
Spcdfkatlon. 0U1er tem and pr0cedure5 may produce different results. No data Is to be cmstrued as a recommendation for art! weld/Ill condltlon llI'
Tec.t!llque not CIJIItrotled by 11W-Hobart Brcthers.

'1
I
I

CCK-4511951391-0100-K01-00001-073
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~ ASM~J

I ....... " ............. .... " ...

Certificate of Compliance
to Requkemenls forWek&1g Eleclrode

EN 102043.1

Ctlstcmer: HANKOOKMCKAy WELD CO.,LTO DIameter: 2.4 )(915 Customer P.O.' ; tlM'N..p()..10011S01
MaI\{!ld For : W.O.#: Lot No~ 3102247924

PmducIB : HOBAR:T BR·2 Kgs Shipped: 1200 Kgs Pack SllplOIlier I:
CIa8sIlk:atlon ; ER705-2 Date; 10/29113 Data Tested : lJ8J25f11
Speclbtlon; AWSA5.18 Certifltate No. : 102913-1.Rev.2

Amps Volt& WFS Shk!ldlng Gas E!eclrical SlIckout \ Tempendure Travel $peed
DeEP (Cf'M) I Preheat Interp;I$$

230 16 NONE 100%Ar NONE F±25 302 F±27 Ipm

0±14 150 C::I:15

- F:l:25 F:i25 Ipm
C:l:14 C:l:14

7 !.a)eIS. 2 passes on eadllayer 1111rough 7, DirectIon reversed on each iayllr,

Mechanical Properties .LabTest# And

5hleldIng GlI8 Tes1iIlg CondItIons Ull Tentlle YIeld EIong. Impact ChIIIJlY V-Noldl values Ft-Lbs .
StIengtI Streng\Il % In 2" Test Temp

PWHT 81OC/12H1'8

100%Ar PWHT 97!l68 pel 87150 psi 26 -51 F eo 89 108 106 115
QH:16 ll73Mpa 801Mpa -46C A\I8Iage 100 ( 130 J)

psi psi F

Mpa Mpa C Average ( J)

Gas 1: RlIdIogfaptic Inspection : CllnfOrms.
Gas 2:

~nenJ I"CI\I .,.

FlIIar metal C M1 P S Sl NI or Mo V Ctl n Zr /4J

100'lloAr 0.00 1.16 0.004 0.002 0.48 0.008 0.021 0.015 0.001 0.03 0.12 0.07 0.1

H'(DROGEN LEVEL : lWl00g

~EVIEWEO

./
o WITNESSED

"'-"-- --~.... ,,,.........ai'(.,,. ._

Jii.&f~ . iJbuUIIGItfRevlewed by ',ftA rIJ'lac OWitnessed by G'm~OYd
QA DEPT. J. Sr-r;cc Industrial Services

?

DATE .Jt.W\. •~. 20' rKJ.1L o'LearyIM~(Jrm11fy~

MILD STEEL SOLID WlRES(GTAW)

The Information contaIned or otherwbe referenced hereIn Is prllSllnted only as (typical) without B'iarant= ar WlIITiII1ty. and Hobart llrothers Company
&lqlreSSIy disdalms any liability Incurred from any relIanCe thereon. Typical data are those obtained when welded and tested In aa;ordance with AWS AS.1tl
Specification. Other tests and procedures may procilce different results. No data IS to be construed lIS a recommendation (or any welding condltlon or
Teclmlque not controlled by nwoHobart Brothers.

CCK-4511951391-0100-K01-00001-073
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dPi I ... t I .......... , ............ ........ .

Certificate of Compliance
to Requlllllll8n1ll forWeIdlngE~

EN 102043.1

CU$lCmer: HANKOOKMCKAYWELDCO.,LTD DIamel.er : 2A XlI16 eustomef P.O.#: HMW-PO-10011301
Malked Fer: W.O#. l.ot No.: 3102247924

Prcdue!a:HOSARTBR-2 Kgs Slllpped: 1200 f(ga Pack Sl!p/Order it.
ClassIllC8tion : ER7QS-2 Date: 10/2Q/13 Data Tested : 08126111
Specifir;:allon :AWSM.18 cenlfiaate No.: 102913-1.Rev.2

AIt1p$ Voll8 WFS Sh~lngGsll EIeI;tricaI S1k:I«lUl \ TeIl'IpaI'atuAl Travel Sp8lld

DCEP (<:PM) • Preheat lnlBrpaSS

230 16 NONE· l00%Ar NONE F;J:26 302 F±27 !pm

C±14 150 C±15

F±2f1 F±2S !pm
C±14 C±lA

7~ 2 passes on each layer 1 through 7, Direction reversed on each layer.

Mechanical Properties .LabTeat# And

ShlelcIng Gas Testing COnctillOlI8 UltTenBlle YIeld Bong. Impact C/1aIpy V-NoIch Vlllues R-LbI .
S1length Sttength %In2" Test Temp

PWHT 61De 112H1s

lOQ'l'oAt PWHT 97568 pal 871BOpai 2S -51 F eo 69 108 105 115

QH25 673Mpa 601 Mpa -46C AV81l1lJ8 100 ( 130 J)

psi pel F

MIla . Mpa C AV8l'8II8 ( J)

Gas 1: Rallographic Inspection : CoJ1fonnll.
GD2:

" ~Il"ru ~\I"

FlIlermetal C MIl P S' SI JIll cr Me> v eu TI 1r AI
:

lOO%Ar 0.03 1.1l! 0,004 0.002 0.48 0.006 0.021 O.OlS 0.001 0.08 0.12 0.07 0.1

HYDROGEN LEVEL : H41100g

/ /
~I.SUDG f1RaWrwed Irt I~ n ... '.-"'

df!&t'~
o WITNESSED

. ISC DWIlnessed Irt
~IQA DEPT. J. Srl:!E" 'jt V r-tr'~J;

. DATE (t,n.. ~. 20' Germanischer Lioyd.
Industrial SeTVicesJ.B. O'umfyl~ (Jttalityhl/ll'tl1lClJ

MILD STEEL SOLID WIRES(GTAW)

The information CllIItalned or otherwise referenced herein Is presented only as (typioll) without prantee or warranty, arid Hobart Brothers Company
expressly disclaims any L1ablUty 1l1Cllrreci from any rellance ttlereon. TypfQl data are those obtained when welded and tested In accordance with AWS AS.18
Spec;IflQt\On. Other tests and prcx:edures may produce different results. No data Is to be CllIIstruecI as a reeommendatlon for any welding condltkln or
Technique not controlled by f1W-Hobart Brothers.

CCK-4511951391-0100-K01-00001-073
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ONSUMABLES
DATE: MAY 07, 2014

(#321,~I. QNSAN.EUB, UWU-KUN, ULSAN, KORCA/lCl.:052-237-53011 FAX:052·237-3311)
P . 0 No.:

Certificate No. : CSO-1405-P023

_ASME
CERTIFICATE OF WELDl

CHOSUN
\W.lDINGO)1D.

CSF..71T
AWS E71T-1C/

AWS E491T-1C
1.4 F71TA00003141

1, APPLIED CODE: AWS A5.20/A5.20M: 2005, EN10204 3.1

4,HEAT
TREATMENT

Tension Test
Item

Y.P(Mpa) T.S (Mpa) Elon(%) R.A(%)
Spec.

390 490-670 22(min.)

Result 527 600 . 29.8

Charpy Absorbed Energy

(J) (at ·20 't)

27

51 57 61
AVE. = 56.3

Fig.S

Accept

NR

5, CHEMICAL COMPOSITION (liJ Weld Metal o Filler Metal)
.

Mo' I
- ",~':" I .

(unit: %)
···.·.·.~ertjte ..

!'NufubCt
." ,.......•.,..,.,.....".....••..•." .""'\F'N.j'

Spec. (max.) 0.12 1.75 0.90 0.03 0.03 0.35 0.50 0.20 0.30 0,08

Result 0.042 1.31 0.61 0.012 0.008 0.01 0.01 0.02 0.02 0.02 '

6. FILLET WELD TEST (unit: mm)

Weldirtg·< /i:Nj~t'Welll~jieFi[iet:W~ldLei Difference l3etweerl >', "., , ..;.:.i,ii)</..·i.
Positi6n}' . ...•...···'I..:} . .>Lzh)ti LenlUhof£iUefleRS;'~~Y~~o/:' " .'. ....'.iSli./'::··'S .

I"'"' ,.,...

I " "-
2.5 121 ,

'"
I I

~i~LI 1 1,1--~ + ~' +0.5

2.5
1.~-
--rr- LI4.3

0,5 Concave fillet Convex fillet0.5

3.0

0.5

3.0

7.5

7.5

8.0

8.0

H ~:) r --N;-;~;uir;d-- '~r-'-----+-----1
t ~__~___ __M'_.~~_M·__M' j

Result

Spec.
10.0

OR
(max. )

Result 7.5

Spec.
10.0

V
(max.)

Result 7.5

7. THE OTHER TESTS
'/. '....... ,.>'" ....;ii.:±.{ ',., I'; ./) 'i:'. ><.! ,..i·i·t:'·,

:<. i··'·. ..>' •..'... :ii' .....
.....

."i .. >. > .0 •• > i; .
'T;./.

" .c,~:?""·"x;", •••• i.:; •...•• "': ......' ',ii '.. <., ". '-'i:~ .. ·F ·A .•.. 'i'•
i/··" .'., .'2.

c",.ii. i
NR

Result NR 7.3 Result
NR

We hereby certifY that the above materials are satisfactory in compliance with the requirement specified in the contract.
Our quality system is certified in accordance with IS0900tW8 by DNV CERTIFICATION B.V., THE NETHERLAND.

~\c::c-J G

I
~,.e-~~ 1 JI II •nnn

01 Ji!..rU.::;t:. -n-] V~,) .. ~.,ti"\.,::: • d. L~"'t! "L '1l.~ "'E. -->:~f;E)' ~'i' _

".. ._-~ .
./ Manager ofQuality Ass~ceDepartment

CS-500-B08-F2 ...o;}I.SU ,.... .L by CHOSUN WELDING CO"LTD. I:¥'REVIEWEIA4(2H X297)
I rae DWItnessed bJ _ 0 WITNESSED
l~' Date I SjgnajUre:
J QA DEPT. J. S.L.EE' V ~ 1A--
! DAlE ~ ~ >-9. 20 /It ~ G~r~anls'l!1ler LI~ ~
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CERTIFICATE

(ASME]

No. A/12-267879
Date 2012-07-25

Rev. date 2014-03-20

IPAGEC~·f~1
Rev 01
Page 1/1

INSPECTION CERTIFICATE acc to
EN 10 204 3.1

S.W.M.
CENTUM LEADERS MARK BLDG 1809,
WOO-DONG, 1514
HAEWOONDAE-GU, 612-020 BUSAN
KOREA

Customer References

KI20125027

901-06427 S.W.M

Customer
order
2012-06-05

Sandvik References
Order No. Subs No.
500813 21158
ABSMT No. C.Code
415-54355 01

ABSMT Dispatch note
44153/55

Material description
STAINLESS COLD DRAWN WIRE
WELDING WIRE
TIG LENGTHS

Steel making process
Electric furnace

Tecnn1cal requ1rements

Steel/material
Sandvik
22.8.3.L
EN no
22 9 3 N L
SFA/AWS A 5.9
ER2209

..ILSUIIGI~ by
lac DWitnessed by.......

1QA DEPT. J.~ .. /
DATE c.. 'h", . .Jo. 21Y'r' .

Designations
AWS
ER2209
EN ISO 14343-A
22 9 3 N L

I[!J REVIEWED
n

Date ( Bignature:

~~~r
Industrial Services

EXTENT OF DELIVERY
It Product designation
01 R22.8.3.L-1.60-1000

Heat Lot Pieces
532110 19007 200

Kg
1000.0

Total
TEST RESULTS
Chemical composition (weight%)
Heat PRE FN WRC- 92
532110 35.5 55

200 1000.0

Heat
532110

532110

C
0.008

Co
0.049

Si
0.48

Cu
0.097

MIl
1.48

N
0.16

P
0.016

S Cr
<0.0005 22.88

Ni
8.61

Mo
3.05

The delivered products comply with the specifications and
requirements of the order.

The material is manufactured according to a Quality system,
approved and registered to ISO 9001:2008.

The certificate is produced with EDP and valid without signature.

Quality assurance - Basid Azizi/QA-manager Wire
MTC Service / Certificates

W~re Sandv~ken AB Reg No. 556779-3897 VAT No. SE663000-060901
SE-81181 SANDVIKEN SWEDEN www.smt.sandvik.commtcservice.smt@sandvik.com
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CERTIFICATE No. A/13-335759
Date 2013-05-17

Rev. date 2014-03-21

[pAGE1~;i]
Rev 02
Page 1/1

INSPECTION CERTIFICATE acc to
EN 10 204 3.1

lASME}

S.W.M
CENTUM LEADERS MARK BLDG 1809,
WOO-DONG, 1514
HAEWOONDAE-GU, 612-020 BUSAN
KOREA

Customer References

KI20136010

901-06427 S.W.M

Customer
order
2013-04-09

Sandvik References
Order No. Subs No.
501440 21373
ABSMT No. C.Code
415-59808 01

ABSMT Dispatch note
06180/55

Material description
STAINLESS COLD DRAWN WIRE
WELDING WIRE
TIG LENGTHS

Steel making process
Electric furnace

Tecnn~caL requ~rements

Steel/material
Sandvik
22.8.3.L
EN no
22 9 3 N L
SFA/AWS A 5.9
ER2209

Designations
AWS
ER2209
EN ISO 14343-A
22 9 3 N L

CI REVIEWED
I~ ..

Date l~najVre; _

G~~lij
Industrial Services

EXTENT OF DELIVERY
It Product designation
01 R22.8.3.L-2.00-1000

Heat Lot
532545 21248
532545 21249

Total

Pieces
93
49

142

Kg
465.0
245.0

710.0
TEST RESULTS
Chemical composition (weight%)
Heat PRE FN WRC-92
532545 35.4 55

Heat
532545

532545

C
0.009

Co
0.052

Si
0.49

Cu
0.095

Mn
1. 50

N
0.158

P
0.016

S Cr
0.0005 22.94

Ni
8.64

Mo
3.02

The delivered products comply with the specifications and
requirements of the order.

The material is manufactured according to a Quality system,
approved and registered to ISO 9001:2008.

The certificate is produced with EDP and valid without signature.

Quality assurance - Basid Azizi/QA-manager Wire
MTC Service / Certificates

Wlre Sandvlken AB Reg No. 556779-3897 VAT No. SE663000-060901
SE-81181 SANDVIKEN SWEDEN www.smt.sandvik.commtcservice.smt@sandvik.com

CCK-4511951391-0100-K01-00001-073
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ISANDVlK.1 Certified Material Test Report
_ _ EN 102043.1

[ASME I

SANDVIK 22.8.3.L TIG

WQW/Hardner March 2014

List of revisions

[PAGE l . rcfj
Delivery Testing Report

WQW 14803 Rev.O
Page 1 (5)

Number

o

Change

Original

Rcvil!wed b.v
WQW!Thomas JOnsson

Third party inspedion
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jSAND.VIK.! Certified Material Test Report
. . EN 102043.1

Delivery Testing Report
WQW 14803 Rev.O

Page 2 (5)

DELIVERY TESTING IASME]

CUSTOMER NUMBER 901-6427

CUSTOl\'IER NAME S.W.M.

ORDER NUMBER 415·65449

SPECIFICATION MPS-DSWELD- ClairRidge-2209-GTAW (2)

Reference Pos Grade ASMEGrade Heat Lot Dim
SFAS.9 (tUm)

W14803 I. Sandvik 22.8.3.L ER2209 537592 23177 2AO

All testing has been performed according to customer specification.

Test results
Welding protocol

AU results are in conformance with customer requirements.

Page 3-4.
Page S.

CCK-4511951391-0100-K01-00001-073
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ISANDVIKJ Certified Material Test Report
EN 102043,1

~SMEI
TEST PROTOCOL

IpAG~ .,&]
Delivery 1eSi1n~~epol"f

WQW 14803 Rev,O
Page 3 (5)

Customer nllme Customer number Order number

S.W,M. 901-6427 415-65449

Con$llmable Heat number Lot lIumber

Sandvik 22.8.3.L 537592 23177
Dimension Flux I Bateh Welding method

02AOmm TlO

RESULTS

NDT N D t ti T ti- on es rue ve. es nit

Testin2 method Assembly Reference AeccDtance limit Result

Radiographic testing ASME section I!. Part C. Approved

't d M t IfU d'i t d DICbemlca Composl .on 0 n I U C CI OSI e ea
Grade Reference

Sandvik 22.8.3.L = ER2209 SFA5.9
Lot IDim I Grade C Si Mn P S Cr Ni

Requirements in snec. for 1:."'R2209 InfO info Info Info Info Info Info
23177 12,40 I ER2209 0,01 0,51 1,69 0-02 (),OOI 22,9 8,6

Lot IDim I Grade Mu TI Cu Nb N At W Fe PREll

Requirements in .\pee. for ER2209 Info fnfo Info >35

23177 12,40 I ER2209 3,2 n,12 0,20 36,7

Ferrite content on undiluted weld metal
Grade Reference Remarks

Sandvik 22.8.3.L =::. ER2209
Lot WRC·92 Fischer ASTM E56Z

l%) (%) C%}

Requirements in spec. 30-65 l"fo 30-65
23117 45 37 43

TiltM ch ' Ie amea propertles- ens e est
Grade Reference IRemark
Sandvik 22.8.3.L "". ER2209 AWSB4.0

Sample I l~t I Grade Dim Condition Relest Temp RpO,2 Rill A
(mm) (0C) (MPs) (MPs) (%)

Rel1uirements ill -"Dec. for ER2109 As welded RT Info Info Info
WI4803 123177 I ER2209 2,40 As welded RT 706 887 34

: QA DEPT, ' .I
DATE~ •.>o ,20J}-

I.jUUIIG by
1 lac oWitnessed by

CCK-4511951391-0100-K01-00001-073
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IASME]

Certified Material Test Report
EN 102043.1

TEST PROTOCOL

Delivery Testing Report
WQW 14803 Rev.O

Page 4 (5)

Customer IIllme Customer number Order number

S.W.M. 901-6427 415-65449
CODSllmabie lleat number Lot number

Sandvik 22.8.3.L 537592 23177
Dimension Flux I Batch Welding method
02AOmm TIG

ld t JH dnrtiM h . Iec anrea prope es- ar esswe mea
Grade Reference Remarks

Sandvik 22JU.L = ER2209 HVIO
Sample I Lot I Condition Dot! I Dot 2 Dot 3

Requirements ilJspec. for ER2209
W14803 I 23177 I All welded 280 I 280 280

Mechanical properties - Impact
Reference Remarks

Average value is calculated by discarding the lJiJiliest & the lowest values.
Sample tot Grade Dim Cond- Temp KV

(mm) Ilion f°C) (J)
Average Lateral exp.

(0101)

Requirements in spe~. jl1r ER2209 As ",elded -50 Single Mille ~40J.

Avl;.'. ~54J.
Info.

W14803-1
W14803-2
W14803-3
WI48034
W14803-5

23177
23177
23177
23177
23177

ER2209
ER2209
ER2209
ER2209
ER2209

2,40
2,40
2,40
2,40
2,40

As welded
As welded
As welded
As welded
As welded

- 50
- 50
- 50
- 50
- 50

209
206
247
202
222

212
1,89
1,99

.
Ir

,jI.SUIIG by
• lac oWilnessed by
. QA DEPT. J.. ,/

\)ATE •X> • 2Q/"{-/
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, ASME]

Certified Material Test Report
EN 102043.1

WELDING PROTOCOL

[PAGE [ ,gJ
Delivery Testing Report

WQW 14803 Rev.O
Page 5 (5)

Welder OllIe Marking illL 110. ProjcclllO.

S.H 2014-02·14 W14803 WHT-SvefsO 17·MstOd
Typeoftesl Mcthtld Custom!:r Order no.
Deliverytest TIG S.W.M 415-65449

Marking W14803-111

Bead number 33

Layer

Base material 2205

Heat number 283823

Dimension 20
Ifmm]
Consumable Sandvik

22.8.3.L

Ii.eat number 537592

Lot number 23177

Dimension 2,4
[mm] 0
Current 200
(AI
Voltage 13-15
[V]
Travel speed 100-150
[mm/minl
Heat input 0,62-1,08
[kJ/mm]
Wire feed speed
fern/min]
Total arc time

/'[s]
Wire consumed 1::1 REVI WED

•fmm/minl o WITN SSED

Working temp. RT ./ D~~S~ lure: .
rGel "" .£

bv /r--<...,.. /:;;to T: .£./r

lnterpass ISO lac
_.•.

by,...
'\,:jermanl coer LIOY"

temp.roCl Indl stria! Services
" I\rl'\'I' ...

Shielding gas Ar+2%N2 ,1 . -. -
; DATE w\. )0. 20N

Gas flow II
•[lfmin]
Roolgas

Gas flow
n!minl
Method TlG

CCK-4511951391-0100-K01-00001-073
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CERTIFICATE

LA.SM_~J

[FA@[lTI
A03IZ02

No. A/14-392757 Rev 00
Date 2014-01-27 Page 1/2

A02/Z03

INSPECTION CERTIFICATE acc to
EN 10 204 3.1

AUG

S.W.M

612-020 BUSAN

INSPECTION STAMP
WQ

Customer References Aoe

ABSMT Dispatch note
13080/55

AU1 Sandvik References
Order No. Subs No.
502069 21635
ABSMT No. C.Cocle
415-65449 43

Customer
order
2014-01-21

S.W.M

KI20145006

901-06427

Material description
STAINLESS COLD DRAWN WIRE
WELDING WIRE
TIG LENGTHS

8011804 Steel/material Designations
Sandvik AWS
22.8.3.L ER2209
EN no EN ISO 14343·A
22 9 3 N L 22 9 3 N L

802

Steel making process C10

Electric furnace

Technical requirements
ASME SECT II PART C SFA 5.9,
EDITION 2010 NO ADDENDA. AWS A5.9-06.
ASME Section II Part C, SFA 5.01 Class 53
DSWELD-CLAIRRIDGE-GTAW2209 REV 0

803

EXTERT or DELIVERY
It Product designation
01 R22.8.3.L-2.40-1000

Heat Lot Pieces' Kq
537592 23177 600 3000.0

807·813

P S Cr
0.017 <0.0005 22.90

TEST RESULTS
Chemical composition (weiqht%)
Heat C Si Mn
537592 0.012 0.49 1.71

Co Cu H
537592 0.068 0.12 0.15

Total 600 3000.0

Hi
8.61

1'10
3.18

The delivered products comply with the specifications and
requirements of the order.

The material is manufactured according to a Quality system,
approved and registered to ISO 9001:2008.

/

'~l.SunGIEi'RevIeWed by
ISC OWItneSS8d by

o REVIEWED
o WITNESSED
Date I Signature:

;;t!!:Z7tif"d ~J
Industrial Services

Quality assurance - Basid lzizi/QA-manaqer Wire
MTC Service / Certificates

AOS/Z02

A01 Wire Sandviken AS Reg No. 558779-3897 VAT No. SE663000-060901

SE·81181 SANDVIKEN SWEDEN www.smt.sandvik.commtc_servlce.smt@sandvik.com

CCK-4511951391-0100-K01-00001-073
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ISANDVIKI
[?Acffil-.u;J

CERTIFICATE No. A/14-392757 Rev 001Date 2014-01-27 Page 2/2

\ASM~_
No unauthorized alterations. The contents of this Inspection
Certificate may not be modified or revised in any way without the
prior written approval of AB Sandvik Materials Technology.
Unauthorized alterations to the Inspection Certificate, including
introduction of false, fictitious or fraudulent statements or entries,
may be punishable by fines, imprisonment, or both. This Inspection
Certificate may be copied only in the manner and for the purposes
specified in Section 6 of EN 10204:2004. Contravention of this notice
will be prosecuted to the fullest extent of applicable law.

The certificate is produced with EDP and valid without signature.

;)0):: ;r
Germanischer Lloyd

Industrial Services

Wire Sandviken AS Reg No. 556ng·3897 VAT No. SE663000-060901

SE-81181 SANDVIKEN SWEDEN www.smt.sandvik.commtc_service.smt@sandvik.com

CCK-4511951391-0100-K01-00001-073
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CERTIFICATE OF COMPLIANCE
CSAB SeAH Corporation
J6, JEONGDONG-RO 62BEON-GIL, SEONGSAN-GU
CHANGWDN-SI, GYEONGNAM, KOREA 641-120
TEL:82-55-289-8111 FAX: 82-55-267-5344

Certificate No: 14-2449-0661
Issued Date :2014.07.17

This material conforms to specification:
AWS A5.4/A5.4M:2006, ASME SFA-5.4/5.4M:2013

Brand Name

Type

INOX 2209

E2209-16

Customer Name

P/O No.
Item No.
EAN Code
Diameter
Weight
Lot Number
Shielding Gas

*

4 mm
110.0 KG
E135A4B500
N/A

Chemical
Compositions
(EN 10204 - 2.2)

Specification
Requ irements

Mechanical
Properties
As welded
(EN 10204 - 2.2)

Speci f icat ion
Requ irements
As welded

C 0.03 max 0.04
Mn 1.06 0.50 - 2.00
Si 0.87 max 1.00
S 0.014 max 0.03
P 0.028 max 0.04
Cr 22.71 21.50 - 23.50
Ni 9.28 8.50 - 10.50
Mo 3.43 2.50 - 3.50

V N/A
AI N/A
Cu 0.27 max 0.75

Ti N/A
Co N/A
N 0.110 0.080 - 0.200

Cb+Ta N/A
Fe N/A
Zn N/A
Be N/A
Pb N/A
Sn N/A
W N/A
Others N/A

Remarks:

Tensile
Y.S.(0.2%) MPa

T.S. MPa
Elongation(2"),%
Reduction of Area,%

Fillet Weld Test
Radiographic test

Ferrite contents

800

27

Satisfactory
Satisfactory

49.1(1992 WRC)

min
min

N/A
690

20
N/A

The undersigned certifies that the products suppl led wi I I meet the appl icable
AWS fi Iler metal specification (if, appl icable) when
tested in accordance with those specifications.

By

ESC-AT01-02E-F2 (Rev.2) (;;;:;) 1<11 OfESAB

Y.S.Kim. Manager, Q.M.Team

M(210X297)

CCK-4511951391-0100-K01-00001-073
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CERTIFICATE OF COMPLIANCE
~SAB SeAH Corporation
J6. JEONGDONG-RO 62BEON-GIL. SEONGSAN-GU
CHANGWON-SI. GYEONGNAM. KOREA 641-120
TEL:82-55-289-8111 FAX: 82-55-267-5344

Certificate No: 14-2449-1091
Issued Date :2014.11.10

Brand Name INOX 2209 Customer Name

This material conforms to specification:
AWS A5.4/A5.4M:2006. ASME SFA-5.4/5.4M:2013

Type E2209-16

P/O No.
Itern No.
EAN Code
Diameter
Weight
Lot Number
Shielding Gas

4 mm
60.0 KG
E135A4J500
N/A

Chemical
Compositions
(EN 10204 - 2.2)

Speci f icat ion
Requ irements

Mechanical
Properties
As welded
(EN 10204 - 2.2)

Specification
Requ irements
As welded

N/A
690
20
N/A

min
min

REVIEWED
a WITNESSED
Date I SIgnature'

~~
G~a"18Cher L?o~d 11

'ndustri

Satisfactory
Satisfactory

49.1(1992 WRC)

800
27

Ferrite contents

Fillet Weld Test
Radiographic test

Tensile
Y.S.(0.2%) MPa
T.S. MPa
Elongation(2"),%
Reduction of Area,%

C 0.03 max 0.04
Mn 1.06 0.50 - 2.00
Si 0.87 max 1.00
S 0.014 max 0.03
P 0.028 max 0.04
Cr 22.71 21.50 - 23.50
Ni 9.28 8.50 - 10.50
Mo 3.43 2.50 - 3.50

V N/A
AI N/A
Cu 0.27 max 0.75

Ti N/A
Co N/A
N 0.110 0.080 - 0.200

Cb+Ta N/A
Fe N/A
Zn N/A
Be N/A
Pb N/A
Sn N/A
W N/A
Others N/A

Remarks:

The undersigned certifies that the products suppl ied wi II meet the appl icable
AWS fi I ler metal specification (if. appl icable) when
tested in accordance with those specifications.

By
Y.S.Kim. Manager. Q.M.Team

ESC-AT01-02E-F2 (Rev.2) (,?)}<IIOfESAB A4(210X297)
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CERTIFICATE

[ASME]

No. A/12-267879
Date 2012-07-25

Rev. date 2014-03-20

~AGEI ~)l
Rev 01
Page 1/1

INSPECTION CERTIFICATE acc to
EN 10 204 3.1

S.W.M.
CENTUM LEADERS MARK BLDG 1809,
WOO-DONG, 1514
HAEWOONDAE-GU, 612-020 BUSAN
KOREA

Customer References

KI20125027

901-06427 S.W.M

Customer
order
2012-06-05

Sandvik References
Order No. Subs No.
500813 21158
ABSMT No. C.Code
415-54355 01

ABSMT Dispatch note
44153/55

Material description
STAINLESS COLD DRAWN WIRE
WELDING WIRE
TIG LENGTHS

Steel making process
Electric furnace

Tecnn~cal requ~rements

Steel/material
Sandvik
22.8.3.L
EN no
22 9 3 N L
SFA/AWS A 5.9
ER2209

..DUUDG.L by
ISC DWitnessed by......

!QA DEPT. J'~I' /
DATE <--h.1'\ • .),;). 2~ .

Designations
AWS
ER2209
EN ISO 14343-A
22 9 3 N L

i!f REVIEWED
n

Date I Signature:

~~r-ir
Industrial Services

EXTENT OF DELIVERY
It Product designation
01 R22.8.3.L-1.60-1000

Heat Lot Pieces
532110 19007 200

Kg
1000.0

Total
TEST RESULTS
Chemical composition (weight%)
Heat PRE FN WRC-92
532110 35.5 55

200 1000.0

Heat
532110

532110

C
0.008

Co
0.049

Si
0.48

Cu
0.097

MIl
1.48

N
0.16

P
0.016

S Cr
<0.0005 22.88

Ni
8.61

Mo
3.05

The delivered products compiy with the specifications and
requirements of the order.

The material is manufactured according to a Quality system,
approved and registered to ISO 9001:2008.

The certificate is produced with EDP and valid without signature.

Quality assurance - Basid Azizi/QA-manager Wire
MTC Service / Certificates

Wlre Sandvlken AB Reg No. 556779-3897 VAT No. SE663000-060901
SE-81181 SANDVIKEN SWEDEN www.smt.sandvik.commtcservice.smt@sandvik.com

CCK-4511951391-0100-K01-00001-073
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17. Bolt Torque Report

CCK-4511951391-0100-K01-00001-073
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\ ASME 1 lPAGE[jJ

BOLT TIGHTENING RECORDS

~ General Information ~ Checked date: DEC. 18-19,2014

').0 No. 4511951391 Project Name CARMON CREEK PROJECT

Item No. E-11570 Customer SHELL CANADA ENERGY

Item Name VRU INLET GAS COOLER Dwg. No. VP-SG07-E11570-001 REV.06

BOLTING SEQUENCE

- - - ~ -r-
@®<D@@ @®<D®@ @@@(D@@@.

r'~
~-

~ 1& ® ®@ 8

®@ 0 <il@

@ ~

@ @ :0\ t 0 ,~ 0
4)

<D § 0 ® ~~s (f) ® ~1S ~l ;, § ..fVllGE (j)

@ 1 @ I ® @) ~ fi
L@ 14 @ @ "~7 @ o ® 7 (l~'

@
@ ® @ 6 7 6

@®@ @@@@@ @@@@@ 15 19J(2)w:19v .-- - - - -
NO. Check Points Result

1 Initial gap between flange ACCEPTED

2 Centering Guide for the Gasket ACCEPTED

3 Balance of the Stud-Bolts ACCEPTED

4 Hand Tighten All Studs and Nuts ACCEPTED

5 Uniform gap between girth flanges ACCEPTED

• Detail of Torque Wrenches

Equipment Name RAPID-TORC Req. Torque Value (FT-LBS)

Equipment Tool No. T·5 PART SH. FLG.
CH.COVER SH.COVER FLOAT. HEAD

FLG. FLG. FLG.

Used tool quantity One (1) VALUE 840 840 N/A N/A

Actual SH. FLG. CH. COVER FLG. SH. COVER FLG. FLOAT. HEAD FLG.

Torque
Value

Bolt No. 1-60 : 1500 Bolt No. 1-60 : 1500 N/A N/A
(PSI)

NOTE.:

Leakage during hydrotest ? YesD No. if Yes, reason

/-
..J Witnessed By I D Reviewed By is''WITNESSED Approved By S.J.HWANG~ VeL- /'7 /(':/-

Date !..Si2.na~re;

Reviewed By S.S.LEE~ /)pc r'i'-~p.~ YJ f / t,l
1'~~~lr~~Y

Prepared By
-LL

Industrial SeT'lIces Y.S.L1M :5ZJ £k2c i? flV:

ISQ-050-00 ILSING CORPORATION

CCK-4511951391-0100-K01-00001-073
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SG-07 STUD BOLT TORQUE VALUE LIST

ITEM NO. PART BOLT SIZE
TORQUE VALUE

(FT-LBS)

SH. FLG. 1-5/8"

CH. COVER FLG. 1-5/8" 27.33
E-10010
SERIES

SH. COVER FLG. 1-5/8"

FLOAT. HEAD FLG. 1-3/8" 1602

SH. FLG. 1 II

E-10070
573

SERIES
CH. COVER FLG. 1"

SH. FLG. 1-1/4"

1181

CH. COVER FLG. 1-1/4"
E-10120
SERIES

SH. COVER FLG. 1-1/8"

FLOAT. HEAD FLG. 1-1/8"

SH. FLG. 1-1/8"
E-10140
SERIES

CH. COVER FLG. 1-1/8 11

840

SH. FLG. 1-1/8"
E-10180
SERIES

CH. COVER FLG. 1-1/8"

SH. FLG. 1-1/8"
E-10180
SERIES

CH. COVER FLG. 1-1/8"

CCK-4511951391-0100-K01-00001-073
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TITAN
TECHNOLOGIES INTERNATIONAL, INC

[ASM(J [PAGEL 3]

SUPERIOR TECHNOLOGIES • SUPE;RIOR SOl.UTIONS ,,,

#@¥ij,@¥¥¥@¥iWiii4¥M:'U##·;!;····t:tW'####',I@#¥¥t&g¥:@¥#.#;;{:;¥iw#w;h¥%4¢g*#;#I!··;··j'iM.;;~t;';;;*MM;;4;11+#:
TORQUE ESTIMATING CHART -

ASTM A193, GRADE B7 STUDS
L.UBRICANT: MOLY PASTE
NUT FACTORS (K): 0.14, 0.18 OR 0.20
TORQUE VALUES:CALCULATeD USING MECHANICAL ENGINEERING "SHORT FORMULA":

T = K (Nut Factor) x Clamp Load (Lbs) x 0 [Solt Diameter (Inches)]
12

STUD NUT SIZE TORQUE VALUES (FT-LBS)
DIAMETER (ATF)
(INCHES) 40% YIELD 50% YIELD 60% YIELD

K=.14 K=.18 K=.20 K=.14 K=.18 K=.20 K=.14 K=.18 K=.20

1/2 7/8 35 45 50 43 56 62 52 67 75
5/8 1-1/16 69 89 99 - 87 111 124 104 134 148

3/4 1-1/4 123 158 175 153 197 219 184 237 263

7/8 1-7/16 198 255 283 248 318 354 297 382 424

1 1-5/8 297 382 424 371 477 530 445 573 636

1-1/8 1-13/16 435 560 622 544 700 778 653 840 933

1-114 2- 613 788 875 766 984 1,094 919 1,181 1,313

1-3/8 2-3/16 831 1,068 1,187 1,038 1,335 .1,483 1,245 1,602 1,780

1-1/2 '2-3/a: 1,097 1,410 1,567 1,371 1,762 1,958 1,645 2,115 2,350

1-5/8 2-9/16 1,417 1,822 2,025 1,772 2,278 2,531 2,126 2,733 3,037

1-3/4 2-3/4 1,784 2.293 2,548 2,230 2,867 3,185 2,675 3,440 3,822

1-7/8 2-15/16 2,214 2,847 3,163 2,768 3,559 3,954 3,321 4,270 4,745

2 3-1/8 2,715 3,490 3,878 3,393 4,090 4,848 4,072 5,235 5,817

2-1/4 3-1/2 3,925 5,046 5,607 4,906 6,308 7,009 5,887 7.569 8,411

2-1/2 3-7/8 4,921 .6,327 7,030 6,151 7,909 8,788 7,382 9,491 10,545

2-3/4 4-1/4 6,620 .8,512 9,457 8,275 10,639 11,822 9,930 12,767 14,186

3 4-5/8 8,658 11,132 12,369 10,823 13,915 15,461 12,987 16,698 18,554

3-1/4 5 11,080 14,246 15,829 13,850 17,807 19,786 16,620 21.369 23,743

3-1/2 .5-3/8 13,903 17,875 19,861 17,379 22,344 24,827 20,854 26,813 29,792

3-3/4 5-3/4 17,190 22,102 24,558 21,488 27,627 30,697 25,785 33,153 36,836

4 6-1/8 20,943 26,927 29,919 26,179 33,659 37,398 31,415 40,390 44,878
MATERIAL YIELD STRENGTH NUMBER OF THREADS

1/2" - 2-1/4" DIAMETER STUDS: 105.000 PSI 1/2" DIAMETER STUDS: 13TPJ
2-1/2" - 4" DIAMETER STUDS: 95.000 PSI 5/S" DIAMETER STUDS: 11 TPJ

314" DIAMETER STUDS: 10 TPI
7/8" DIAMETER STUDS: 9TPI

1"·4' DIAMETER STUDS: STPI

The K Factor is an experimentally determined constant that relates the torque applied to the load induced in the
fastener. This factor is affected by the condition of the fastener, the lUbricant used and the condition of the flange.
For example, the 0.18 K Factor fisted above is based on the follOWing conditions:
1. New condition of flanges, studs and nuts.
2. Thorough application of lUbricant on all mating surfaces of flange, nut and stud.
3. Use of hardened steel washers. ..

-
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TITAN~
SUPERIOR BOLTING SOLUT10NSII!l

Pressure Vs Torque Conversion Chart Titan T Series Tools

T-l T-3 T-5 T-8 T-1O T-25

PUMP PSI (BAR) Torque - Ft. Lbs (Nm)

15001103) 197 (267) 468 (635) 816 1107) 1168 1584 1662 2254) 3726 5052)
1600 110) 210 (285) 499 (677) 871 1180) 1246 1689 1773 2404 4002 5389)
1800 124) 236 (321) 562 (762) 979 1328) 1402 1901 1994 2704 4554 6063)
2000 (138) 271 (367) 644 (873) 1101 (l493) 1574 (2134) 2236 (3032 5106 (6924)
2200 (152) 298 (404) 708 961) 1212 (1643) 1731 2348 2460 3335 5626 (7616)
2400 (165) 325 (441 773 1048) 1322 (1792) 1889 2561) 2683 3638 6145 8308)
2600 (179) 352 (477 837 1135) 1432 (1942) 2046 2775 2907 3942 6665 9001)
2800 (193) 379 (514 902 (1223) 1542 (2091) 2204 (2988 3130 (4245 7184 9693)
3000 (207) 411 (557 961 (1303) 1656 (2246) 2378 (3225 3365 (4563 7704 10447)
3200 (221) 438 (594 1025 (l390) 1767 (2396) 2537 (3440 3589(4867 8221 11143)
3400 234) 465 (631 1089 (1477) 1877 (2546) 2695 (3655 3814 (5171 8738 11840
3600 248) 493 (668 1153 (1564 1988 (2695) 2854 (3869) 4038 (5476 9254 12536)
3800 262) 520 (705) 1217 (1651) 2098 (2845) 3012 (4084) 4262 (5780 9771 (13232)
4000 276) 549 (745) 1278 (1733) 2230 (3023) 3216(4361) 4456(6042 10288 (13951)
4200 290) 577 782) 1342 (1820) 2341 (3174) 3377 (4579) 4679 (6344 10809 (14648)
4400 (303) 604 820) 1406 (1906) 2452 (3326) 3538 (4797 4902 (6647) 11330 (15346)
4600 (317) 632 857) 1470 (l993) 2564 (3477) 3698 (5015) 5124 (6949) 11852 (16043)
4800 (331) 659 894) 1534 (2080) 2675 (3628) 3859 5233 5347 (7251 12373 (16741)
5000 (345) 686 930) 1592 (2159) 2790 (3783) 3990 5410 5588 (7577) 12894 (17484)
5200 (359) 714 (968) 1656 (2245) 2902 (3935) 4150 5627 5812 (7880 13385 (18184)
5400 (372) 741 (1005) 1719 (2331) 3013 (4086 4309 (5843 6035 (8184 13876 (18883
5600 (386) 769 (J042) 1783 (2418 3125 (4237 4469 6060) 6259 (8487 14366 (19582
5800 (400) 796 (l079) 1847 (2504) 3237(4389 4628 6276) 6482 8790 14857 20282
60001414) 824 1118) 1896(2571 3353 (4547 4848 6574) 6717 (9108) 15348 (20812)
62001428) 852 (1155 1959 (2657 3465 (4699 5010 6793 6941 (9412) 15834 (21506
6400 441) 879 (1192 2022 (2742 3577 (4850 5171 (7012 7165 (9715) 16320 22199
6600 (455) 907 (1230 2086 (2828 3689(5002) 5333 (7231 7389 (l0019) 16806 22893
6800 (469) 934 (l267 2149 (2914 3800 (5153) 5494 (7450 7613 (10323 17292 23587)
7000 (483) 962 (1305) 2190 (2970 3891 (5276) 5660 (7675) 7746 (10504 17778 24107)
7200 496) 990 (1342) 2253 (3054) 4002 (5427 5822 (7894 7967 (10804 18252 (24796)
7400 510) 1017 (l379) 2315 (3139) 4114 (5578 5983 (8114 8189 (11104 18725 (25485)
7600 524) 1045 (l417) 2378 (3224) 4225 5729 6145 (8333) 8410 (l1404 19199 (26173
7800 (538) 1072 (1454) 2440 (3309) 4336 (5880) 6307 (8552 8631 (11704 19672 (26862)
8000 (552) 1098 (1489) 2497 (3386) 4492 6092) 6476(8781 8867 (12024) 20146 (27318
8200 (565) 1125 (1526) 2559 (3471) 4605 (6244) 6638 (9001 9089 (12324) 20619 (28001)
8400 (579) 1153 (1563) 2622 (3555) 4717 (6396 6800 (9221 9310 (12625 21092 (28684)
8600 (593) 1180 (1600) 2684 (3640 4829(6549 6962 9440 9532 (12925) 21564 (29367)
8800 (607) 1208 (1637) 2747 (3725) 4942 (6701 7124 (9660 9754 (13226 22037 (30050)
9000 (621) 1233 (1672) 2810 (3810) 5056 (6856) 7240 (9817) 10075 (J3662 22510 (30524)
9200 (634) 1261 (1709) 2872 (3895) 5168 (7008) 7401 (10036) 10299 13965 22958 (31202)
9400 (648) 1288 (1747) 2935 (3980) 5281 (7160) 7562 (10254 10523 (14269 23406 (31880)
9600 (662) 1315 (1784) 2997 (4064 5393 (7313) 7723 (l0472 10747 (14572) 23852 (32558)
9800 676) 1343 (1821) 3060 (4149) 5505 (7465 7884 10690 10971 (14876) 24301(33237

10000(690) .. 1$59{1843) 3124(4236) 5605(7601) 8062(10932) 11067(15007) 24749(33560)
. . .. .' .... .·i ....

••
9001Jam.eelStreet,Suite 180- H?uston, TXjl040 ..' .....••... ....

Toll-Free 866.345.8484·.··.Phone281.44~.9994.FClx 281.449.9996 Emaitsales<@titanti.com
www;titantLcom" .

,C," ,

.. ' I'· /:;~>/:;;>;;;>j.::!;:,?/)/>?jZ>;;5,jy)';'>/C!/.

CCK-4511951391-0100-K01-00001-073

281/309



18. As-built Drawing including Lifting
and Transportation Drawing
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15 I 6690

DESIGN DATA

__ SHEll SiDE

SOUR

VRU GAS

TUBE SIDE

TEMA CLASS "R" (9TH ED.-'07)

lYPE H-AEL

COOE STAUP/N.B REQ'D ASME (U)/YES r-2
lOCAL REGULATION ABSA

SWEET

50wt% MEG, 50wt% H20

SPECIAL SERVICE

KIND OF FLUID

SURfACE MfA PER UNrr/SHEll{EfF. 767.1/767.1 m'

NO. OF REO'D 2 (TWO)

I
ASt.tE SEC. VIII DIY. 1 2010 ED.+ 2011 ADD.

CODE + API 660 (8th ED. 2007) + NACE MR0175 / ISO 15156

93
,

1200

~y
t5

APPROX. 9396

~
'f

I
1300

~
'f

1593

650 650 370 600 600 prrocESS 1JE9GN PRESSjINT.jEXT.) 2450/F.V kPa(g) 900/F.V kPa(g)

BASE ELEV.

VIEW "A"-"A"
(SHELL SIDE)

5

110 'C 2

98 kPa(abs) f-

85.7/45 'C

100%/-

2147 kPa(g)

mm

1254 kPa(g)

NO

- kPa(gJ

50 mm

1.0/- 4

1 (ONE)

NO

965/1665 kPa(g)

0.4(TU8ESJ/0.0

A \. YES (SEE NOTE 3) \

CHANNEL COVER/CHANNEL COVER 3

-45 'C AT 965/F.V kPa(g) e-
58.9 ·C

- kPa(g)

4731 kPa(g)

100%/-

5195 kPa(g)

110 'C

1154 kPa(abs)

35.3/78.3 'C

50 mm

NO

1.0/-

NO

1 (ONE)

3639/4008 kPa(g)

YES (SEE NOTE 3)

1.5(SHElL) / 3(NOZLlES)

SHELL SIDE/SHELL SIDE

-45 'C AT 3639/F.V kPa(g)

54.3 'C

(mm)

(S/H)

(S/H)

FIELD

SHOP

TUBE & TUBESHEET JOINT STRENGTH WELD WITH EXPANDING

I ERECTION 20000 kg I BUNDLE I 11190 kg

WEIGHT If-E_M_PlY -1I--__21_3_60 k..:c9-jI_FU_L_L_0_F_W_A_TE_R__+-1__2_9_74_5 kg"--J
IOPERATING 24500 kg I I

NO. OF PASS

PAJNTING AS PER DEP 3D.48.00.31-GEN.

RADIOGRAPH

SEISMIC ZONE NBC CANDA 2005

M.A.W.P / MAP

CORR. ALLOW.

HYDRO.
TEST PRESS.

P.W.H.T.

PNEUM. TEST PRESS.

INSULATION (BY OTHERS)

IMPACT TEST

JOINT EmCIENCY

FIREPROOFING

GIMRNED COiPONENT{iAW.P/iAP}

M.D.M.T. AT M.A.W.P/M.A.E.P

M.M.T (NOR. OPERATING)

S.ROF HfAD AFTER COLD FORIJING

WIND VELOCllY NBC CANDA 2005

DESIGN TEMP. (tNT/EXT.)

OPER. PRESS.

OPER. TEMP. (IN/OUT)

I-LIFTING LUG

1~'2-L1FTING LUGS

V.,
~ :0

IlJ

T2

20"

I ' I

,

I,
----1---

,

I

i;;i; ~1r---I----I:11 -
,11 1'-.

,
590

SI

6"

17
(l#:jIl-

1570

FIXED SIDE

CUT)

(SADDLE C.L TO SADDLIE C.l)

SLIDING SIDE

4500

I 3320

1000

I 1~ =
577' 21x@263=5523

T4

2"

I

1
(BAFFLE CUT; SINGLE SEG. 30.3%, H

TUBE SIZE' 0.0 19.05xll.63IMIN.\,6706L

2,2-L1FTING LUGS REC'O NO.' 1952 EA PITCH' 23.8 ~

~ ~rt-nr---+-----'r':!:l.., oj jo>m 1/ (lYP.) ... 1 eI oj~

"A" I

~

-

I-LIFTING LUG

2x2-L1FTING LUG~

.,~
:0 eI'

2,2-L1FTING

'S,,~
S2
6"

j
I
I I,(EL.+ Xx'XX)"BTM.

2,I-EARTHING I \
~ f.--,B",.C<-,,,,6,,OD"--o-l 2,4-1 1/4" SmlNG B/N

700 (BY SHELL)

®

3-

2
-

SIDE ELEVATION NOZZLE SCHDULE

- ASME 150# L.W.N R.F 800

(
',---

6- ('i'i'(T3\ 2xl-L1FT1NG LUG
~~/(FOR CHANNEL COVER)

. /. 4x2-L1FTING LUGS

A'S T P/ 'S' / (FOR CHANNEL FL'G)

l<1iIl

MARK

NO.

SI

S2

T1

T2

T3

T4

NO.

REO'D

1

PIPE

SIZE SCH.

6" 80

6" 80

24" tlO

20" tlO

2"

2"

FLANGE FROM

RATING lYPE FACING CF~CtO
ASME 300# W.N R.F 830

ASME 300# W.N R.F 830

ASME 150# W.N R.F 900

ASME 150# W.N R.F 900

ASME 150# L.W.N R.F 800

DESCRIPTION

SHELL SIDE INLIET

SHELL SIDE OUTLIET

TUBE SIDE INLET

TUBE SIDE OUTLET

TUBE SIDE VENT

TUBE SIDE DRAIN

REMARK ~

W/B.F

W/B.F

7
-

8
-

ITEt.t NO.
1 I E-11570

7
-

VIEW "A"-"A"
(TUBE SIDE)

2 1 E-11580

A 2014.12.30

A 2014.12.23

ISSUED FOR APPROVAL

ISSUED FOR APPROVAL

TY-ENG H.5.JEON K.B.KIM Y.G.PARK

TY-ENG H.S.JEON K.B.KIM Y.G.PARK

IiJ,. 2014.11.17 ISSUED FOR APPROVAL TY-ENG H.S.JEON K.B.KIM Y.G.PARK

A 2014.09.04 ISSUED FOR APPROVAL TY-ENG W.I.lEE K.B.KIM Y.G.PARK

10-
A 2014.08.27

A 2014.08.13

,& 2014.07.02

ISSUED FOR APPROVAL

ISSUED FOR APPROVAL

ISSUED FOR APPROVAL

TY-ENG W.I.lEE K.B.KIM Y.G.PARK 10

TY-ENG W.I.lEE K.B.KIM Y.G.PARK­

TY-ENG W.l.lEE K.B.KIM Y.G.PARK

A 2014.05.30 ISSUED FOR APPROVAL TY-ENG W.I.lEE K.B.KIM Y.G.PARK

11

12
e-

TY-ENG W.I.lEE K.B.KIM Y.G.PARK

DRWN CHKD REVD APPDDESCRIPTION

CARMON CREEK PROJECT

ISSUED FOR APPROVAL

@ SHELL CANADA ENERGY

SCALE 1/22 CUENf DOC. NO. CCK-4511951391-0132-B01-00001-0011 ~6:' 09

J)LSUnG ILSUNG CORPORATION 1';N~;~~7:~11570-001
ONSAN , KOREA

CLIENT

PROJECT

P/O N~511951391 TTTLE E-11570 (SEE ITEM NO. TABLE)

W/O NO. VRU INLET GAS COOLER

P-13SG-007 (GENERAL ASSEMBLY)

.m.. 2014.01.20

REV. DATE

N 1 0 1 P I Q I "(094'841mm)

DRAWING LIST

L 1 t.t I

1 GENERAL ASSEMBLY iip~'1:'r.'Il7~E'I'1570~61

4 DETAIL OF TUBE BUNOLE VP SG07 E1'1~7o~

3 DET,AJl OF TUBE ARRANGEMENT VP SG07 :n'1~7o""l{63

2 DETAIL OF BODY V ~SG07 l'1~7o~62

S DET,AJL OF SUPPORT SAQDLE VP'-SG07-El'1~70~5

NO DRAWING NAME CUOO DOC. NO. (ILSUNG DOC. NO.

9 GENERAL NOTE .19
f-8+ D-ET-,AJ':'L-0':'F-S-'H-,p:"PI-NG-SAQ-Dl"'E--/"'>:_'l<i - Ell 8

7 DETAIL OF NAME PLATE =El1 _ 7

6 DETAIL OF NOZZLE VP SG07 'E'fl~7o"'l5't6

K 1

ISHElL REV.

J 1I I

SUPPLIER PLEASE NOTE: PERMISSION TO PROCEED DOES NOT
CONSTITUTE ACCEPTANCE OR APPROVAL OF DESIGN DETAJlS,
CALCULATIONS, I>JNALYSES, TEST METHODS OR MATERIAL DEVELOPED
OR SELECTED BY THE VENDOR AND DOES NOT RELIEVE
SUPPLIER FROM FULL COMPLIANCE WITH CONTRACTUAL OBLIGATION.

RESPONSIBLE ENGINEER SIGNATURE: IDATE:

DOCUMENT NUMBER:

APPROVAL STATUS:

o 1 - APPROVED, NO COMMENT - PROCEED WITH FABRICATION

o 2- APPROVED WITH COMMENTS - REVISE AND RESUBMIT.
PROCEED WITH FABRICATION

o 3 .• NOT APPROVED, REVISE AND RESUBMIT
o 4 .. INFORMATION ONLY

TAGS.

H IG I

o A - Information Only

03 - Not Approved, Revise and Resubmil- do not proceed with
Fabrication/Construction

I!J J - Approved, No Comment- Proceed with Fabriccrtion/Conslruction

o 2 - Approved, Nole Comments· Revise and Re~ubmit, Proceed with
Fabrication/Construction

F I

vawORS Pt.EASE NorE: PertrlISSOO to ptocood does no! cans/nJt6' i1CC6'pranoo Df apptCllal (II d~5"i1n dota'll, calcula!iof1s
afliOlyses, test mothoos or matMa~ devl'loped Of seleclOO by too supplier and dOl1~ no! ",1",1'0 lupplier from full cDmpltarK;e
IIftncon!nlctuSlob/igstlOfI

Responsible Engineer Signatul'W!: I Dale:

Wayne Gossett (Wayne.Gossett@shell.com)1 02/09/2015

Dowment Number: IRev:

CCK-4511951391-0132-B01-00001-001! 09
Approval Status:

E Io Ic IB I

I J ,II -
SLIDING SIDEI I-EARTHING 80SS ~

TOP T1

KEY PLAN

,csrr"~ "<?'8
-++1t-+++--lt-I+-JrNL-------~~) -47-Vl~ ;mifJ- 'V

A I

11
-

12
-

CCK-4511951391-0100-K01-00001-073

283/309



CCK-4511951391-0100-K01-00001-073

284/309



I

A I B I C I D I E I F I G I H I I I J I K I L I M I N I D 1\. ~ ~V,l ~ I )PAGE
Document Number: IRev:

CCK-4511951391-D132-B04-00002-0011 06

2

3
f-

~ I - Approvl!d, No Comment - Proteed with FobricQtior';Con~'r\Iction

o 4 - Information Onl)'

D 3 - Not Approved, Revile and Re$llbmil- do not proceed wilh
Fobrica~on/Conllruclion

D 2 - Approved, Note Comments· Revhe and Resubmit. Proc&ed with
Fabricotkon/Con$lrudion

I/£NDORSPlEASENOTE:P.,,,..,,,,,,Io,,,,,,,<!'<'d_'n<X=.bl"tlt~,,,,,,,... apprC\'.'of<Jl>'og" 11e,.rI" cakulot"",,,
en81}'.o.,I..lme/IWJOfmat<lll41'~0f."""I""bi'th&'upphor8f>dd"ut>Ol""""",."ppOer/romru/l~..,
WllhCOfl:mctualol>/;gat.",

Responsible Enginellr Signature: 1Date:

Wayne Gossett (Wayne.Gossett@sheILcom)1 03/27/2015

Approval Status:

1380

Fr (B)

1
6690

L : 9550

Fr (A)

I
~
'f'

®
'Y

1480' I I

~
T4

2"

I f---__-'-1 ---'-1...,3"'32"'0'-- --1

1'1ir~
-:±~-:I-! I 1800 c.:> 1800 -! ~

-'- '" - - 0 2x2-UFTING LUGS "'---mrY--1-- I • '" '

: I!: ----,--- :~: - ---------,-------l---------~----------r-----""',-------------m--- ,-- :!: :

Ill: ! :1 I: ~: : ~~ : 1 I: I :111

jL~---+_~--~-'-----------------!--~-- m ~--------!----------------J-Hl-~-i-----!j-H_
Tl 'i I ~ i" i i ~ &r ii''i ~ i I' , ,ill--l--fu-- ~---------L-- J______ -ffi---- m:! I: -JI! I

-v-aeO t~'ii' Ii -1- ~ ~"~, --~~-'---
ULI Uk-I SI 12"

1000 T 4500 T 6" 20
(SADDLE C.L TO SADDLE C.L)

SUDING LOAD (DEG. FROM VERTICAL)

"A" I

~

U~~G O· 75'

NET (kg) GROSS (kg) NET (kg) GROSS (kg)

Al 5000 5085 5176 5264

K2 5000 5085 5176 5264

Bl 5000 5085 5176 5264

B2 5000 5085 5176 5264

• MIN SLING LENGTH FOR 15' - 1930 mm
• 38 mm MINIMUM SHACKLE PIN DIAMETER

"''"'"

o
o,..,

Fr (A,B)

A
I \

/ \
I \

/ \

I
~ Bt · ~ I

. 1000

I 68b ~90 I

[II II'" II III1111 II

:: ! ::

I \

L 30' j
I~\

15" / \ 15"

N W:1370 \1

5
-

3
-

4-

2
-

1-

6
- VIEW "A"-"A"

SLIDING SIDE

SIDE ELEVATION

FIXED SIDE 6
-

NOTE

4-36 HOLES

IFOR M33 HEX. B/N/2W

I / (UPP~R SIDE ONLY) 5

il! Ii [Ill !!~ 1\'" -t III II IJI III "II II II II II'I' 'II II II'II II III II I II :21 0

11;'=======-$-~=fl;===========t=~========llf=~-$-----= - =~: :£1 ~
II II II II
II II III II II II," I III II III III!I! !I! II II It

:1: :Il ill 11 ::

1000 2
...

I ~:::---.." I

I

i t-!--m II
I

G)lli..
, :: ~ : 'I ,
- "" "~I I ~ ~I d: ld :., lliJ ' , I" ,

I~I ::= I

\I cb
DETAIL OF SHIPPING SKID

11

12
-

7
f-

Q j A1(09411:841mrn)

SHELL CANADA ENERGY

( 2 ) SETS TO BE MANUFACTURED

ISSUED FOR APPROVAL lY-ENG H.S.JEON K.B.KIM Y.G.PARK

ISSUED FOR APPROVAL lY-ENG H.S.JEON K.B.KIM Y.G.PARK 10
ISSUED FOR APPROVAL lY-ENG H.S.JEON K.B.KIM Y.G.PARK f-

ISSUED FOR APPROVAL lY-ENG W.I.LEE K.B.KIM Y.G.PARK

ISSUED FOR APPROVAL lY-ENG W.I.LEE K.B.KIM Y.G.PARK

ISSUED FOR APPROVAL lY-ENG W.I.LEE K.8.KIM Y.G.PARK

DESCRIPTION DRWN CHKD REVD APPD

Dip I

£ 2014.11.26

A 2D15.03.05

&'!. 2014.07.02

A 2015.03.20

& 2014.0B.13

.&" 2014.09.04

11 TAG PLATE 304 S.S 1 EA 11

10 TEMPORARY GASKET NON-ASBESTOS 4 EA SEE TABLE

9 TEMPORARY COVER SK283-C 4 EA SEE TABLE

8 RIB PLATE SK283-C 2 EA t20

7 8TM. PLATE SK283-C 2 EA t6

6 60TTLE SUP'T PIPE SA53-B 2 EA 8" SCH.80

5 HEX. B/N/2W W<J7-B/SISS3-A!SA28J-C 8 SETS M33xl00L

4 RIB PLATE SK283-C 20 EA 114

3 WEB PLATE SK283-C 2 EA 114

2 UPPER PLATE SK283-C 2 EA 114

I LOWER PLATE SK283-C 2 EA 114

ITEM NAME OF PART
MATERIAL

O'TY SPI UNIT
REMARK

PART CODE FOR ONE SET

1. THE VESSEL TAG NUMBER SHAll BE STENCILED ON EACH VESSEL IN lS0mm HIGH LE1TERS.

2. UNPAiNTED SURFACES WHICH ARE SUSCEPTIBLE TO CORROSION. INCLUDING
FLANGE FACINGS, SHALL BE COATED WITH A RUST PREVENTATIVE THE RUST
PREVENTATIVE SHALL BE AN EASILY REMOVABLE lYPE.

3. ALL TEMPORARY SHIPPING FLANGE COVERS, SHIPPING BOLTS AND NUTS SHALL BE
PAINTED IN A DIFFERENT COLOR THAN H/EX.

N I

M

M'

kg

kg

kg

&, t4. TEMPORARY COVERS SHALL HAVE A MINIMUM OF FOUR(4) BOLTS AND BE FULLY FASTENED.?

5. EXCHANGER S~~.RGED WITH INERTC!!ITROGEN)TO A MAXIMUM PRESSURE OF
&, 100kPa (15ps;~PURGE PRESSURE I~a (5 ps;).

6. EXCHANGER SHELLS SHALL BE TAGGED WITH RED COLOURED WATERPROOF LABELS.

340

I ITEM NO. Ir-R~EV~.::-;.DA..;TE;........ ...;;.;..;.;......;;.;.;... ......;....~.;;....;.,l,..;.;;...;."J...;.~

I 1 I E-11570 I CLIENT ~

I 2 I E-11580 I ~

20340

20000

28.72

STEEL SKID

M I

9.55lxl .37Wx2. I 95H

E-11570 (SEE ITEM NO. TABLE)

I I
I-:::PRCOOJ7.'E=CT,--------=-------------------------t--

A 5 ME· U CARMON CREEK PROJECT

I

SWEET SERVICE I P/O N04511951391 mLE E-11570 (SEE ITEM NO, TABLE)
W/O.NO. VRU INLET G/>S COOLER

(SHELL SIDE) P-13SG-007 (DETAIL OF SHIPPING SADDLE)

I

SOUR SERVICE I SCALE NONE CUENTIlOC.NO. CCK-4511951391-0132-B04-00002-0011 ~~ 06

(TUBE SIDE) j)LSUnG ILSUNG CORPORATION 1'::;~~;:E11570-0D8
ONSAN • KOREA

SADDLE WEIGHT

MEASUREMENT

DIMENSION

NET WEIGHT

GROSS WEIGHT

PACKAGE SlYLE

PACKAGE NO.

L IK I

COLOR: REO

C.O.G, MARK

TAG PLATE

~J- l"'80"---__~gs-ItQ-"/;:f'------j'0~I

~= "CONTENTS UNDER NITROGEN~ JO
~=l(PRESSURE; i &, _

<= DO NO I OPEN WITHOUT 0>

~:= PRINCIPAL'S APPROVAL",

COLOR: REO

J I

1__,,""2""50'----_1

I I

NOZZLE NO. SIZE RATING COVER TH'K

SI 6" 300# . t16

S2 6" 300# t16

Tl 24" 150# t16

T2 20" 150# t14

H I

DETAIL "s"

7

A=~,n~"'~=
° 0L :::: 8" 6
II') II') I I I I I SCH.80
N - T II II

111111~

I I: I 111/ sv

0J

DETAIL OF TEMPORARY FLANGE COVER

G I

1\

F I

I

I

168 168

,
I

~I"f----I~lYP.
~I- TWV'

, /

E ID IC IB I

~i

A I

11
-

10
-

12

7
-

CCK-4511951391-0100-K01-00001-073

285/309



M IL IK IJ II IH IG IF IE Io IC IB IA I

,------------------------------------------------------------------------H1J.A~.~_l3S__;ll\ll~,1~EEt____t_---____1...v·:Ai~~(-;tI;:t-----]itl
N I 0 I p Q

D2~~:~~7~~51391-0132-D04-00002-0011 ~4
Approval Status:

~ 1 - Approved, No Comment - Proceed with Fobrico~on/Construdion

C 2 - Approved, Note Comments - Revise and Resubmit. Proceed with
Fabrication/Construction

200

5 190 5

2 53 134 13

- I 52 27 55

BACKGROUND\ ~ I I I

6
-

8
I-

7-

2
I-

3
I-

REMARK

ty-ENG W.I.LEE K.B.KIM Y.G.PARK

ty-ENG W.I.LEE K.B.KIM Y.G.PARK

ty-ENG H.S.JEDN K.8.KIM Y.G.PARK

I ~~/06/2015

DESCRIPTION

ISSUED FOR APPROVAL

ISSUED FOR APPROVAL

ISSUEO FOR APPROVAL

DOCUMENT NUMBER: SHELL REV:

CCK.45lt9S1391.0132-D04-00002-001 03

NOTES

APPROVAL STATUS,

o 1 - APPROVEO, NO COMMENT - PROCEED WITH FABRICATION

o 2 - APPROVED WITH COMMENTS - REVISE AND RESUBMIT.
PROCEED WITH FABRICATION

o 3 - NOT APPROVED, REVlSE ANO RESUBMIT
o 4 - INFORMATION ONLY

( 1 ) SETS TO BE MANUFACTURED

4 RIVET 304 S.S 16 EA .4,18L

SUPPLIER PLEASE NOTE: PERMISSION TO PROCEED OOES NOT
CONSTITUTE ACCEPTANCE OR APPROVAL OF DESIGN DETAILS,
CALCULATIONS, ANALYSES, TEST METHODS OR MATERIAL DEVELOPED
OR SELECTED BY T}jE VENDOR AND DOES NOT RELIEVE
SUPPLIER FROM FULL COMPLIANCE WITH CONTRACTUAL OBLIGATION.
RESPONSIBLE ENGINEER SIGNATURE: DATE:

TAGS,
E-1l580, E-11570

1. UNLESS OTHERWISE NOTED ALL OIMENSIONS ARE IN MM[FT-INCH].
2. FINISH: "FACE" MACHINED AND POLISHED INCULDING CAST LETTERING.

BACKGROUND KNURLED AND PAlNTED BLACK.
3. DATA, DATA ON POLISHED SURFACE IS TO BE INSERTED (IN THE ENGLISH LANGUAGE)

BY MEANS OF ENGRAVING OR HARO STAMPING AND MUST BE CLEARLY LEGIBLE.
THE HEIGHT OF THE LETIERING SHOULD BE APPROX. 4mm[5/32"]

4. FOR NAME PLATE LOCATION, SEE ASS'Y DWG. OF EOUIPMENT.
5. AFTER COMPLETON OF THE ITEMS. "ASME & N.B· CERTIFICATION MARK SHALL BE APPLIED UNDER

WITNESS OF THE A.1.
6. SPACE FOR AUTHORity APPROVAL STAMP.
7. DATE OF AUTHORItY APPROVAL. (EXAMPLE: 31 DEC. 1981)
8. "YEAR BUILT" SHALL BE STAMPED AS YEAR AFTER HYDRO. TEST (FOR EXAMPLE, 2012)

ITEM NAME OF PART MATERIAL Q'TY SP 1 UNIT
PART CODE FOR ONE SET

[] 4 - Information Only

o 3 - Not Approved, Revise and Resubmit - do not proceed with
Fabrication/Construction

3 NAME PLATE BRACKET SA516-70(N) 2 EA 114 9

i--=2-+A::::SM:::E:..:N:..:AM::::E:..:P::::LAc::T=E__-+--'S=-I<2=-4:..:0_-3::.:0'--4_1-'24 _+-=EA4 '=3 --l1-
1 EOUIPMENT NAME PLATE S1<240-304 2 EA '3

r--+---+--------------+---+--+----+----l~

VENDORS PLEASE NOTE: Pemissir:m to procei:d dOdS not constillr.e tl~p!Bn(;e or s.opro'lei ot design delai's, cJ3!cu!s:ions,
analyses, test me/hods ::If ma/eria!s developed Cf seiected by the sUpplier and dces not relieve supplier from flJii compliance
with cemractual obligation.

Responsible Engineer Signature:

Wayne Gossett

.& 2015.01.02

~ 2014.07.02
- &1 2014.06.10

REV. DATE

:+-
~-----

-

I
90

I
I

I"l-
I

':I I
I

- +-
I
I

I
I

--j+-
I \1 !
~

G

IL-SUNG SYMBOL DETAIL

GRAY COLOR

NAME PLATE BRACKET DETAIL

.& ("45{ 190 &. h ~ B-¢5 HOLES FOR

1-i-"-'"" ~!~.£2!'.!80\Y_---_'----j I¢4x18L RIVET

£ ~

I ITEM NO. I ® I <Ell ~ I
I E-11570 I 14-HE-080 I 1132-E-11570 (W7852.2 l I
I E-11580 I 14-HE-081 I 1132-E-11580 (W7852.2 l I

T0
w~;-!---r

~ -- -1- -- I

H/EX C.L

JJ~

JJ~

~I
--t--!-

I-

e

'"

N

~

~

N

~

~

~

~
~

'"
:::'

$f--------

ASME NAME PLATE

1_--------"10"'----0__I~4-.5 HOLES

$ \ \
..... - MANU FACTURER 1,.."\,---r..-:JJL:-=su=n::-:G,--------.-.-ll..SU"'N~G=C,,.O..Rp...O...R;;;A...J;;-;IO;;-;N:;-------,
~

..... MANUF. SERIAL No.1 (A) I CODE r;"-Jf:t'is'f:;\~':1&wf'im~'OJ~

.....f= H/EX. NO. I 03) I CONSTR.} I SHELL II::::!]

.....~ I SHELL II TUBE I CAT. I TUBE 1[2]

..... PROCESS DESIGN PRESS. I 2450/F.V II 900/F.V IkPo.g YEAR I~ I

..... = DESIGN TEMP. I 110 II 110 I'e VESSELCAITGORY I I I
..... = TEST PRESS. NEW (S/F) I 5195/4731 112147/1254 IkPo.g 1I----'2"-7_..J..l-=.-2 - ~
.....= VOLUME I (3.15: IJ 5.16) 1m

3 I I

.....= SURFACE AREA .& I 7671 I m2 ~~ SEE NOTE 6 I

.....~ STRESS RELIEVED I NO II NO I DATE 0- I SEE NOTE 7 I

.....f:t'c= RADIOGRAPH(S/H) I 100~/- II 100~/- I ~~~N %':;.) I © I
~

.....I----I~PMI IL- ----'-CLA=-=-D~,5.:..:3_18,--0_3.:..:,_CH_AN_N_E_L_'5_3_'8_0_3 --'1
R6

P.) $f----~Y
4-.5 HOLES / 53 1~1_~25'-----I--1-34-'4=-2---I-----'4"-0--.Jlj ~

EQUIPMENT NAME PLATE

~ :~~ *
SEE NOTE 5\'lfTllll~-1111l ~

r$~ $-
~ . r-B"" eRN 1\10. ©

~ ~ .

r---

~f-- t;:J CERTIFIED BY~ J)LsUnG IlSUNG CORPORATION _ 3

~J~ .& SHELL SIDE TUBE SIDE ~
'" U tM~N~R'ffJ' 3639 kPo.g AT _'_IO_'C ~kPo.g AT _I_IO_'C

W A WP FV kPog AT ltO 'C _F_.v_kPo.g AT _'_'O_'C
- {EXrERNAU' . --- g ~

"'~ RT1/RT1 ""M.u:riU ~'C AT ~kPo.g ~'C AT ~kPo.g

- / - MFR'S SERIAL NO. ®
'" YEAR BUILT SEE NOTE 8

"'~~==+~--~~~----==========::::::::~===:::===~---1
CAUTION: THE CODE REQUIRED PRESSURES AND TEMPERATURES MARKED

ON THE HEAT EXCHANGER RELATE TO THE BASIC DESIGN CONDITIONS.

THE HEAT EXCHANGER DESIGN HAS BEEN EVALUATED FOR SPECIFIC

OPERATING CONDITIONS AND SHALL BE RE-EVALUATED BEFORE IT

IS OPERATED AT DIFFERENT OPERATING CONDITIONS. $1_
10
-

8
-

7
-

6
-

3
-

(
\

11
-

12
-

A I B I C I DIE I F I G I H I I I J I K I L I M I N I 0 I p I Q I Al(S94J:8.41rnm)

CCK-4511951391-0100-K01-00001-073
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IASME I
A c o c H K II N o p o

\'
12101310

143 924 143 96143 1024 143

%J~
96

103 6700 103 ~ 40 103103 ~ 40
7

82 6536 82

::J~J:~ -1r
-

:11. 1. !
~~ I, . ,

~ B3 , ~ I

II I I II a ~ \01 ga g
~ ~

a
~ ~ ·rg ~ ~

~
~

~

~ ~: ~
~ ~l ill ~

___ LJ__
~ N ,.., N _J ~ ~ ~

0
,..,

"
. .. ;J .. 0

~ GI ~
.. Q Q

_ N .. l_L___ 0
Q Q .. ;J .. 0 u

<ri'" '"
------- -----

I-J tiD 88tl0
531803 CLAD(S31803 CLAD)

4

11

~6' 03 12

Al(~d41mm)p

10

ISSUED FOR ,4.PPROVAL TY-ENG W.I.lEE K.8.KIM Y.C.PARK

ISSUED FOR ,4.PPROVAl IT-ENG W.l.LEE K.B.KIM Y.GPARK

ISSUED FOR ,4.PPROVAl TY-ENC W.I.LEE K.B.KIU Y.CPARK

DESCRIPTION DRWN CHKD REVD APPO

a

~ SHELL CANADA ENERGY

( 2 ) SETS TO BE MANUFACTURED

J)LsUnG IlSUN~£.~~!5lRATION

.& .m14.0B.13

&. 2014.07.02

&\,. W14.05.30

DATE

NOTE

1. GASKET MAT'L : GROOVED METAl CASKET WITH GRAPHITE [t5J
- '£TAL , 304 S.S (t4)
- LAYER: GRAPHITE (to.5 ON BOTH SlOE)

2. ALl UnlNG LUG HOL(S ARE TO BE DRILLED.

N

.&
33 R£INf. PAD SA516-70(N) 4 EA t14

32 L1rTlNG lUG SA516-70 N) 4 EA 136
31 C:;:WERING PIN 3045.S 1 EA R.B 20
30 C~NTERING PIN ,3045.S 1 EA R.B 20

29 C::NTERING PIN 3045.S 1 EA R.B 20

2B CtNTERING PIN 3045.S 1 EA R.B 20

27 liFTING lUG SA240-S31803 8 EA 115

26 UFTING LUG SA240-S31B03 2 EA t15

25 JACK BOLT 3O<l5.S 4 EA 5/a"-11UNC II: 165l
24 JACK BOLT 3045.5 4 EA 5/S"-11UNC II: 16Sl
23 JACK BOLT 3045.S 4 EA 5/8"-11UNC x 165l

22 JACK BOLT 3045.S 4 EA 5/8"-llUNC x 165L

21 HARDENED WASHER ASThI-f436 120 EA t6x1.D32xO.058

20 sruo 8/2H.N SA320-l11r.l/SA194-7t.1 60 SETS 1 1IB M

-BUNx300L

19 HARDENEO WASHER ASThl-f436 120 EA t6 II: 1.0 32 x 0.0 58

18 SrUD B/2H.N s.a3Z0-17M/SA194-71r.l 60 SETS 1 1/B
M

-BUNx300L

17 G:\SKET (SEE NOTE 1) 1 EA '5
16 G!\SKET (SEE NOTE 1) 1 EA '5
15 CHANNEL COVER FLANGE S4IB2-f51{SJI803) 1 EA (SEE OWG.)

14 C4ANNEl COVER FLANGE SAI82-f51(S3180J) 1 EA (SEE OWG.)

13 HARDENED WASHER ASTM-F436 120 EA 16 II: 1.0 32 II: 0.0 58

12 STUD B/2H.N W20-L1W/SAl94-7'" 60 SETS 1 118
M

-BUNx,JOOL

11 toAROENED WASHER ASTM-F436 120 EA 16 II: 1.0 32 x 0.0 58

SA320-l7M/SA194-7M 1 1/8~-8UNx300l
810 sruo 8/2H.N 60 SETS

9 GASKET (SEE NOTE 1) 1 EA 15
8 CASKET (SEE NOTE 1) 1 EA IS
7 CHANNEL flANGE SA1B2-F51(S31803) 1 EA (SEE OWG.)

6 CHANNEL FlANGE SAI82-'51(S311l{)3) 1 EA (SEE OWG.)

5 CHANNEL COVER SA765-HtSJI80J CL6D 1 EA (SEE OWG.)
4 CHANNEL SA240-S31BOJ EA t15

3 CHANNEL COVER SA.765-UtS3180J Q)D EA (SEE OWG.)

2 CHANNEL SA240-S31803 EA tiS

1 SHELL SA516-7a{N) EA 117
ITEM NAME OF PART

MATERiAl
O'TY ARE UNIT

REMARK
PART COOE FOR ONE SET

II

I A S ME· U Ib;-;:o-__--,-;;;;;o-_C_A_R_M--::O_Nc-:
C

-::c
R

::-::
E

--;EK=PR--:O:=J,-,-E-,--C::-T-=::-=:- --1
P/ONO. ffiLE E-11570 (SEE ITEM NO, TABLE)

SWEET SERVICE 0/0,:511951391 VRU INLET GAS COOLER
(SHELL SIDE) P-13SG-007 (OETAIL OF BODY)

SCALE NONE CUE1I1 IJOC. NO. CCK-4511951391-0132-D07-00001-001
SOUR SERVICE

(TUBE SIDE)

CENTERING PIN

PI>RT NO. Y
(22) 165

(23) 165

~ 165

(25) 165

PMT NO. U·
(28 95

(29 95

(30 130

(31 130

JACK BOLl' DETAIL

K

LIFTING LUG
(FOR SHElL)

1-"21 HOLE FOR

·z· .
-=-...j

1-"21 HOLE FOR

8-0.3,06

I -~21 HOLE fOR

il20 CENTERING PIN

AT: TOP SIDE

25 22 25 I 25

~M 1I~1

TI! LlJJlTillTI ! =
·z· , ·z· 1 ·z· 1

-=-...j -=-...j -=-...j
JACK BOLT HOLE

1-~21 HOLE FOR

30

T

D
1r

JACK BOLT ORIENT,

(VIEW ·Z·)

LIFTING LUG ®
(FOR CHANNEL FLANGE)

SECTION ·X·

5'
11

~.
TOP

81M.

~

LIFTING LUG ®
(FOR CHANNEL COVER)

GASKET

~­
~'
I~ ~~

11 WELD SEAM PlAN

~_t-n"
6536 -r;2200 2136 2200

o 0 a 0

~
o 0 0

¥
' " oJ, " ,
'" '" '" '" '" '"

0 A 02 . A-03 A-04 t} 6cr

f-- --=- --- 1-- GR. FLUSH I
12 (SHEil ~OE ONLY)

BTM,

8 c 0 CA

10

CCK-4511951391-0100-K01-00001-073
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&]
A B c o G H K II

3

&,
0----15 _

I 8-016 TIE RODS WITH

TOP 13/4" SCH.80 SPACERS

I /

8

11

"1(94aS41mm)

REMARK

IT-ENG W.LlEE K.8.KI~ Y.G.PARK

TY-ENG W.I.LEE K.B.KIM r.C.PARK

DRWN CHKD REVO APPD

p

DESCRIPTION

ISSUED FOR APPROVAl

ISSUED FOR APPROVAl

( 2 ) SETS TO BE .....UFACTUREO

o

@ SHELL CANADA ENE~GY
CUEN'

£ 20'4.05.30

& 'l014.07.02

REV. DATE

6

ITEM NAME OF PART

PART CODE

1--+---+---------+----+--+-.-+----1'0

NII

I A S M E - U I j-,PR"'OJ•...",·",,----__-r=;o--C_A_R_M_O_N_C_R_E--;EK_P_RO_J_E_C_T__,----__--t

SWEET SERVICE P/O ~511951391 TITl[ E-11570 (SEE ITEM NO. TABLE)
w/o "0. VRU INLET GAS COOLER

(SHELL SIDE) P-13SG-007 (DETAIL OF TUBE ARRANGEMENT)
SC\I.£ ...:=:....:.:.--+"'eu"",;;;-;;;ooc""'."'N0·-CC-"K:..:-4---S--=l1---9S'--13-9--=l-::....01'--32-----00:..:7-.:.::00::....0--=02----0:!..O-1'-R=:EV-O-Z-l

SOUR SERVICE NONE NO. 12

(TUBE SIDE) j)LSUnG ILSUN~£~~!.~RATION

TUBE LAYOUT

~
0rV' 'tP

23.8

G
NUMBER OF TUBE HOLES

HG

119 119

TUBE ARRANGEMENT
(SCAlE , 1/4)

o

41

25-----

42---

29-----

42---

28----

32----

40~__

c

41 _

43---·

22 _

42--

&.@3------
44__

45-­
46--

47__

46-
47__

46-_
47__

46_

47-­
46­

47-­

46­
47-­

46-­
45-­

44--

&.@)------
42--

43 -

33---__

34----

&,@3f-----
38--­

39----

8A

12

11

10

B

6

c
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STATIONARY TUBESHEET (2)
(VIEW "A"- "A")

o I Q

HOlES

N

STATIONARY TUBESHEET 0)
(VIEW "B"- "B")

0'9.25 ±O.OS TUBE HOLES

SAME AS TUBE ARRANGEMENT

..

, "B"
I-

K

i®

H

TUBE BUNDLE
(SIDE VIEW)

6706 (TU8E LENGHT)

G

P.Rt
3 B3 499 2\ x@263=5523 512 B3 3

PROJ.

"~
(BAFFLE CUT; SINGLE SEC. 30.3%. H-CUT)

~
PROJ.

TU8E SIZE, 0.0 19.05,l1.63(MIN.),6706L
(lYP.) t-

"0"
REO'O NO.; 1952 EA. PITCH; 23.8 a. "0"

~ (0
[

y=-
"C" "C"

~

__*32 f..l2~ ,..EO ~ .~ -,~ 11.!!, J!5 --.fI.1~ --.fI.!3 -.lli. .!.'.! -'~ ~ -~ JC_'_6 -15~ .~ _11. -*.!. ----

508.5

UiliEJ
,t &8-il16 TIE RODS WITH tt~~j@

2 .& 3/4" 5CH.BO SPACERS
&, 3

o

l-tl21 HOLE FOR

tl20 CENTERING PIN
(AT. , ToP)

cB

60-1lI32 HOLES

"'19.25 fO.OS TUBE HOLES BTM.
SM4E AS TUBE ARRANGEMENT

A

3

7 6092.5 6 SETS

6 }--+ ~5B~'.9~.5,----"2~S",ET,,,S"--__-I

9

11

~5:' 02 12

Al(~dMlmm)

ORWN CHKD ROO APPD

TY-ENG WJ.lEE K.8.KII.l Y.G.PARK

TY-ENG WHIT K.B.KJI.t r.C.PARK

DETAIL "G"

p

TUBESHEET

I
1

DESCRIPTION

ISSUED FOR APPROVAl

ISSUED FOR APPROVAl..

o

~ SHELL CANADA EN~RGY

J)LsUnG IlSUN~sS~~!.~RATlON

GUENT

&1 Z014.05.30

.42. 2014.07.02

REV. DATE

N

[-11570

·E-11580

ITEM NO.

..

5810.5

20

35

( 2 ) SETS TO 8E .......UFACTUREO

#21 BAFFll

R5 ill
~ ,~

J=I~ f-----blL.:....J f--"'!="----------'=------+I

/-+--+----------+--+--1------J1-----l1O

I A S M E - U II--,P"'ROJc;;'OT;;--__~~C-A-R-M__=O-N-C__=Rc_E-E___;_K-PR-O-J-E-C-T--c__--___1
SWEET SERVICE P/O '~511951391 TITl[ E-11570 (SEE ITEM NO. TABLE)

W/O 110. VRU INLET GAS COOLER
(SHELL SIDE) P-13SG-007 (DETAIL Of TUBE BUNDLE)

SCAlE NON' WOO DOC. MO. CCK-4S119S1391-0132-007-00003-001
SOUR SERVICE

(TUBE SIDE)

10 CUIDE BAR SA516-70(N) 2 112
&, 9 5EAl STRIP SA516-70(N) 4 EA 110

8 ~PACER SA.333-6 132 EA 3/4' SCH.BO

7 TIE ROO/2NUTS SAJ6(KIll£O)/S<19HH" 6 SETS R.8 16 (FOR 5/B'-l1UNC)

6 ·;lE ROD/2NUTS SAJ6(KIll£O)/S<'94-,"" 2 S[fS "-8 16 (FOR 5/B"-11 UNC)

TUBESHEET 5 BAFfLE PLATE SA516-70(N) 11 EA l7

~
4 BAFFLE PLATE SA516-70(N) 11 EA l7

3 :iTAT10NARY TUBESHEET 5-'7115-11+531803 ClAD 1 EA (SEE DETAJLj

I
2 STATIONARY TUBESHEET 511765-0+531803 CI..MJ 1 EA (SEE OETAJL)

1 WBE SAl89-S3'80l(SfN<.ESS) 1952 EA 0.019.05xt1.63(t.lIN.)x6706L

ITEM NAME OF PART a'TY SPARE UNIT

PART CODE
MATERiAl REMARK

FOR ONE SET

NO. "L" REQ'D

B-1 508.5 6

8-2 771.5 2

8-3 256 B4

B-4 519 40

SEAL STRIP

6063.5 ; 2EA LOWER SIDE

6063.5 : 2EA UPPER SIDE

DETAIL "f"

25

19

TIE ROD I 2NUTS

SPACER ARRANGEMENT
(SIDE VIEW)

50

35

~
I

BTM.

DETAIL "E"

TUBE &< TIE ROD HOLE

HG

STATIONARY TUBESHEET
(DETAIL "01

#2~#22 BAfflE (5)
(EVEN NO.)

+O.J
019.45 -0 TUBE HOLES 6-~17 HOLES

SMIE AS ruBE ARRANGE"ENT I FOR .,6 TIE RODS

\ TOP

.\- i
,

I,I 41,\46.'0

------!-----~~

(NO EXl'ANllING)

+O.J
¢ 19.45 -0 TUBE HOLES

$MAE AS TUBE ARRmGEMENT

64

o

6-017 HOLES

FOR "16 TIE RODS

B3

(LIGHT EXPANOING)

TUBE TO TUBE SHEET JOINT
(DETAIL "c")

#1~#21 BAFfLE (4)
(ODD NO.)

c

TOP

--+--
-~ , -------,

I

B

/

/1 Lf"~

--W.lL-

A

STRENGTH WELD

2 WELD PASSES

11

12

10

8
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5

'ASME I
NIIKHGocBA

I-flO TELL-TAlE

~
.~1HOLE W HEAVY GREASE

~
BTM. ~

5

B.C 600

680 '0

700

DETAIL OF SUPPORT SADDLE

8

11

~6" 04 12

Al(~a541mm)

REMARK

£A tl6

2 EA tl7

2 EA tl7
2 EA 1&40

2 SETS M10 60L

'6

12 EA t17

2 EA t17

Q'TY SPl UNIT

FOR ONE SET

p

SA'05(N)

MATERIAL

SA283-C

SA516-70(N)

SA516- 70(N)

SA5'6-70(N)

SA516-70(N)

A - I 4-

( 2 ) SETS TO BE llANufACTuREO

10
IssuED FOR APPROVAL TV-ENG W.LlEE K.8.KIM Y.G.PARK

ISSUED FOR APPROVAl TY-ENG W.I.lEE )(.8.KIM Y.G.PARK

ISSUED FOR APPROVAL TY-ENG WHEE K.B.KlM Y.G.PARK

ISSUED FOR APPROVAL fY-ENG W.1.LEE K.B.KJM Y.G.PARK

DESCRIPTION DRWN CHKD ROO APPO

o

@ SHELL CANADA ENERGY

WEB PLATE

~IB PLATE

BASE PLATE

PART CODE

CARMON CREEK PROJECT

REINF. PAD

EARTHING BOSS

j)L5UnG ILSUN~£~~!:2RATION

6 EARTH B/2N/2W/S.W

8 SO. WASHER

=== DELETED ===

S1OAl.f NON' CUENT DOC. NO. CCK-4511951391-0132-D07-DO004-001

PROJECT

£. 2014.09.04

.& 2014.08.13

& 2014.07.02

&:. 2014.05.:30

REV. DATE

CLIENT

ITEM NAME OF PART

P/ONO'5"95139' ITITLE E-11570 (SEE ITEM NO. TABLE)
I-:::-w/""o',-o:c'.==-'----- VRU INLET GAS COOLER

P-13SO-007 (DETAIL OF SUPPORT SADDLE)

ITEM NO.
[-11570

[-11580

IASME-Ul

SWEET SERVICE
(SHELL SIDE)

SOUR SERVICE
(TUBE SIDE)

K II N

t 1 4"-BUN

FOUNDATION WASHER

w=
I BY SHELL

'I~.,

b~

&~

H

1,01.5 101.5

SECTION "B"

G

EARTHING BOSS

,'2",L
TYP.~

E·

1 EMUHING BOSS

c

SECTION "A"-"A"

B

4 36 HOlES-. -
, "B" I

't '"
:B-r-

,
1r1l1i "FiXED SIDE - - - ~I-• , •- "\2_1.....- c:;-

I

u
'j

~
B.C 600 o~

700
~n~
~~

u
I-EARTHING BOSS

S
~

~ t
w

1J
~

, I--
SLIDING SIDE - - -• Iii .~ l

4 36x46 SLOT HOLES

A

12

11

10

B
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290/309



IASME I q]
A B c o G H K II N

3

!

NPT 1 4· TEll TAt£

HOLE W HEAVY GREASE

~

:li

'" <J
iij g .&0

'" g
:!!

ffifHDETAIL OF~· 6"

~

0

'" <J,
'" gNI ~ a

a
~609.6 m

m

I ~--I

"589.6

2 '11640

DETAIL OF (JBz.t:

5 5

6

9

NOTE:
1. GAS~:ET MAT'l : SPIRAL WOUND GASKET {t4.51

- HLER : GRAPHITE
- HJOP : 304 S.s
-- I~NER RING: 304 5.S
- O:..JTER RING: C.S

11 STUD BOLT/2H.N SA.320-L7M/SA194-71.l 8 SETS 5/B
N

-llUNCx95L
10 GASKET SEE NOTE I 2 EA t4.5 2

N

ASME 1506 Rf'

~
9 BLIND FLANGE SA182-FSl (531803) 2 EA 2" ASME 1506 B.LD-RF

8 FlANGE SA182-F51 (531803) 2 EA 2" ASME 1S0R LW.N-RFDETAIL OF 2"2"
7 REJNF. PAD 5A516-70(N) 2 EA "7
6 ~OZZlE NECK 5A333-6 2 EA 6- SCH.eO

5 flANGE (5CH.80) 5'350-lf2 Cl. 1(N) 2 EA 6- ASME JOaN W.N-RF

4 SELF REINF. NECK SA182-F51 (531803) 1 EA (11540

3 lUNGE (110) SA182-F51 (531803) 1 EA 20· ASME 1501 W.N-RF

2 SELF REINF. NECK SA182-F51 (531803) 1 EA 0640

1 ~L.ANGE (tlO) SA 182-F51 (531803) 1 EA 24" A5M£ 1501 W.N-RF

ITEM NAME OF PART O'TY SPI UNIT
REMARKMATERIAL

PART CODE' fOR ONE SET

&
~4=1:::t=::\J
@l---=l==

~540

0488

ji'"
~ <J

g
a
ag m

~ '" gl
~

B

DETAIL OF @j20"

( 2 ) SETS TO BE IlANUFACTURED

to 1--l-----+-----------t--t--t---t--ltO

.& 2014.08.13 ISSUED fOR APPROVAL TY-ENG WHEE K.8.KIM Y.C.PARK

~ 2014.05.30 ISSUED FOR APPROVAL TY-ENG W.I.LEE K.B.KIM Y.G.PARK

11

~~ 02 12

Al{594a84tmftl)

DRWN CHKD ROO APPD

p

DESCRIPTION

o

@ SHELL CANADA ENERGY

J)LsUnG ILSUN~sSP~~BRATION

CUENr

REV. DATE

NII

I A S M E - U II-,p;-;;ROJ::',.CT,----__-,-;;;;-r-C_A_R_M-;:O_N:-:C~R:;;E~EK=P:_;:RO;;:J;_;_E_;;C_;;T~;;M---I
P/O '0. 11TlE E-11570 (SEE ITElA ND, TABLE)

SWEET SERVICE w/O_,.,4511951391 VRU INLET GAS COOLER

(SHELL SIDE) P-135G-007 (DETAIL OF NOZZLE)
StAll: NONE CU,,"DOC. NO. CCK-4511951391-0132-007-00005-001

SOUR SERVICE
(TUBE SIDE)

KHG

1ST TIG

------ 75' flANGEtFt5.
c

oc

B

BA

A

12

11
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19. As-built UT wall thickness survey
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ULTRASONIC WALL THICKNESS RECORD
P.ONO. 4511951391 CUSTOMER SHELL CANADA ENERGY

'JT. NAME CARMON CREEK PROJECT DWG. NO. VP-SG07-E11570-001 REV.06

ITEM NO. E-11570 ITEM NAME VRU INLET GAS COOLER

WIO NO : P-13SG-007 DATE: DEC. 23 . 2014
( 4-1 X 4-2 X 4-3 X 4-4 X 4-5 X 4-6 X 4-7 X 4-8 X 4-9 X4-10

SHELL
3-1 X 3-2 X 3-3 X 3-4 X 3-5 X 3-6 X 3-7 X 3-8 X 3-9 X 3-10 )

( 2-1 X 2-2 X 2-3 X 2-4 X 2-5 X 2-6 X 2-7 X 2-8 2-9 X 2-10 )

( 1-1 X 1-2 X 1-3 1-4 1-5 X 1-6 X 1-7 1-8 1-9 X 1-10

~~ ih~~ il~ /!I/~i1~V

EJ I
A-02

I

A-03

I

A-04

I EJ
L, ,J L ,......J

L ,J

~
~

..:,." ./1-...

~r~ ~
~

--~ ~ r+ 1- ~

-~NOZZLE

~~
T1 12

6" 6" ~

51-1 I 52-1 I I Tl-1 T2-1 I 13-1 I T4-1

TEST LOCATION: IN ACCORDANCE WITH STANDARD DRAWING S10.118./TEST EQUIP. : ULTRASONIC TH'K GAUGE (MAKER - WORLTECH, SN - WT61 0-106-61357)

THICKNESS (mm) THICKNESS (mm)

PART
LOCATION

LOCATION (GRID POINT) PART
LOCATION

LOCATIOt\1 (GRID POINT)
(GRID LINE) DWG. (GRID LINE) DWG.

(MIN.) 1 2 3 4 (MIN.) 9 10 - -
1 (0") 1-2 15.18 15.17 17.13 17.14 SHELL & 3 (180°) 9-10 15.36 15.40 - -

2 (90°) 15 15.22 15.23 17.18 17.20 CHANNEL 4 (270°) 15 15.33 15.39 - -

3 (180°) 3-4 15.20 15.14 17.12 17.12 PART LOCATION DWG. (MIN.) 1 -
'.

4 (270°) 17 15.11 15.14 17.22 17.16 S1 I S2 10.97 110.97 11.22 11.37 -
LOCATION DWG. 5 6 7 8 NOZZLE T1 1 T2 25.2 26 25.71 26.42 -

SHELL & 1 (0°) 17.16 17.19 17.15 17.11 T3 1 T4 13.6 1 13.6 13.87 13.81 -
CHANNEL 2 (90°) 5-8 17.13 17.14 17.15 17.23 BLAN K

3 (180°) 17 17.23 17.17 17.22 17.15

4 (270°) 17.24 17.12 17.19 17.22

LOCATION
.'.

DWG. 9 10 - -

1 (0°) 9-10 15.15 15.12 - -

2 (90°) 15 15.21 1':; 1"7 -
1ty\J'- J.S.LEE ..:1- s: w-- (;Qc.{j3 ft iD REVIEWED BY I D WITNESSED B VITNESSED APPROVED BY
D~Signature:

Xc~ _

f REVIEWED BY Y.S.L1M r---#7V£/'7' •

~~r,¥s~ffl~Yd
~Industrial Servlcel PREPARED BY T.S.LEE ~

......,
ILSUNG CORPORATION
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20. ITP-Signed Off
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~-'302 of 618

IASME'ISC INSPECTION AND TEST PLAN Doc.
VP-SG07-COMM-008

No.

PROJECT CARMON CREEK PROJECT P.ONO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2

ILSUNG SHELL CANADA SHELL SA516-70N
ITEM NO. E-11570 VENDOR

CORPORATION
COMPANY

ENERGY MATERIAL ISA240-
531803

ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 'C I -45 'C RT 100% PWHT No

DESCRIPTION OF TEST I Applicable Code or Specifications Records Inspection Involvement
No REMARK

INSPECTION
Reference Acceptance Criteria

Required
ISC SHELL(TPI)

IYIlt //.1

1 Pre-Inspection Meeting H ?'V,u.,rv

Reference Documents
1) Handling and Shipping Procedure (CCK-
4511951391-0100-G03-00001-000)
2) Long Term Storage, Maintenance
& Preservation Procedure (CCK-
4511951391-0100-G07-00001-000)
3) Quality Manual (CCK-4511951391-0100-
H01-00001-000)
4) Inspection and Test Plan (CCK-
4511951391-0100-H02-00001-000)
5) Weld Procedure and Qualification Records

W(CCK-4511951391-0100-H04-00001-000) ~

2 6) Non-destructive Examination Procedure H --r<-.J(CCK-4511951391-0100-H05-00001-000)
7) Forming & Heat Treatment Procedure
(CCK-4511951391-0100-H06-00001-000)
8) HydrostatlFlushing/Pneumatic Test
Procedure (CCK-4511951391-01 00-H07-
00001-000)
9) Surface Preparation & Painting Procedure
(CCK-4511951391-0100-H09-00001-000)
10) Quality Control Plan (CCK-4511951391-
0100-H12-00001-000)
11) PMI Procedure (CCK-4511951391-0100-
L31-00001-000)

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review

~

~
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103 of 618

[ASME/ISC INSPECTION AND TEST PLAN Doc.
VP-SG07-COMM-008

No.

PROJECT CARMON CREEK PROJECT P.ONO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2

ILSUNG SHELL CANADA SHELL SA516·70N
ITEM NO. E·11570 VENDOR

CORPORATION
COMPANY

ENERGY ISA240·MATERIAL
531803

ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 'C I -45 'C RT 100% PWHT No

DESCRIPTION OF TEST I Applicable Code or Specifications Records Inspection Involvement
No REMARKINSPECTION

Reference Acceptance Criteria
Required

ISC SHELL(TPI)

3
Welder &welding operator performance ASMESEC.IX

ASME SEC. IX
WPQRrecord

~qualification test review DEP 30.10.60.18-Gen & certificate H
~I

NDE Qualifications
ASNT SNT-TC-1A 17/lh v .... ~'"4 Review of NDE qualifications for

DEP 31.22.20.31-Gen
ASNT SNT-TC-1A NDE Certificate H f'6VW' r IJ .

UT, RT, MT and PT

Material Certificates Review
(Including weld comsumable)
1) Mechanical Properties

17//),2) Chemical Composition
ASME Sec. II A,C

ASME Sec. II A,C & Mill Certificates &
5 3) Metallurgical Properties ASME Sec VIII Div.2 Material Receiving H

4) Traceable by heat
DEP 31.22.20.31-Gen

part 3 Report I"IVY IT'V
5) Heat treatment record
6) UT of all forgings 50mm or greater nominal
thickness

Material Inspection
ASME Sec. II A, ASME Sec. II A, JjJ1) Material Identification by Marking
Inspection Test Inspection Test Mill Certificates, i -..

6 2) Visual, Dimensional & Thickness Check
Procedure, PMI Procedure, PMI PMI Report H re-3) Inspection for nozzle size and rating

Procedure Procedure
4) PMI

Fabrication of Head

Forming Inspection
ASME Sec. II A, Dimensional Report,

~
1) Formed Head Inspection

Inspection Test Approved Drawings & MT Report & Heat 4e;"
7 - Visual & Dimensional Inspection

Procedure & MT ASME Sec.VIII Div.1 Treatment Chart with H ;;:C:rT2) MT on ID and aD of knuckle portions
Procedure report

3) Heat treatment after forming

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review

CCK-4511951391-0100-K01-00001-073
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.£104 of 618

ISC INSPECTION AND TEST PLAN [i\Sl\fJi]
Doc.

No.
VP-SG07-COMM-008

PROJECT CARMON CREEK PROJECT P.ONO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2

ILSUNG SHELL CANADA SHELL
SA516-70N

ITEM NO. E-11570 VENDOR
CORPORATION

COMPANY
ENERGY MATERIAL

/SA240-

531803

ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 'C / ·45 'C RT 100% PWHT No

DESCRIPTION OF TEST I Applicable Code or Specifications Records Inspection Involvement
No REMARK

INSPECTION
Reference Acceptance Criteria

Required
ISC SHELL(TPI)

Fabrication of Shell Course

Edge preparation & Fit-up Inspection
Approved Drawings&

before Welding
WPS/PQR&

1) Visual Inspection for Edge Inspection Test ASME Sec.VIII Div.1

~
if2) Alignment, Root Face and Root Gap j/.

8 Procedure, NDE UW-31 , 32, 33 & MT Report H -r<VCheck
Procedure, DEP Appendix 6

3) Orientation of circumferential seams at fit- 30.10.60.18-Gen &
up ISO 16812
4) For sour side: MT for plate edge

Welding (longitudinal & circumference
Approved Drawings &

weld)
ASME Sec.VIII

Approved Drawings &
I))/~ ·AJ

9 1) Check of Welding Rods & Consumable
Div.1Appendix 6 or 8

ASME Sec.VIII MT or PT Report H

I~·V2) Check of Parameter as per WPS
DEP 30.10.60.18-Gen

Div.1Appendix 6 or 8 '(l);Y
3) Monitoring of welding operations

100% RT for cat"A & B" weld seams
Approved Drawings

ASME SEC. V RT Film, RT Report ,]!I.JJ ,-.J' .., -10 NDE Procedure H
~ :trP1Vv

Fabrication of Nozzle (Flange to neck plate I pipe)

11
Marking Inspection Approved Drawings& Approved Drawings&

H 1M .A.. ~

- The transfer of identification marks Quality Control Plan Quality Control Plan r /

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review

;J;>

~

\..J-J
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"£)05 of 618

[ASME]ISC INSPECTION AND TEST PLAN Doc.
VP-SG07-COMM-008

No.

PROJECT CARMON CREEK PROJECT P.ONO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2

ILSUNG SHELL CANADA SHELL SA516-70N
ITEM NO. E-11570 VENDOR

CORPORATION
COMPANY

ENERGY MATERIAL
ISA240-
531803

ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 'C I -45 'C RT 100% PWHT No

DESCRIPTION OF TEST I Applicable Code or Specifications Records Inspection Involvement
No REMARK

INSPECTION
Reference Acceptance Criteria

Required
ISC SHELL(TPI)

Approved Drawings,

3JA12
Fit-up Inspection Quality Control Plan, Approved Drawings& .JI --- Missalinment, root gap check ASME Sec. VIII Div.1 Quality Control Plan H

I
.,

DEP 30.10.60.18-Gen

. Approved Drawings,
Approved Drawings,

Inspection Test
Inspection Test

J/IAProcedure & ASME .Ak J
13 Weld for flange to neck plate or pipe

Sec.VIII Div.1Appendix
Procedure & ASME MT or PT Report H

~ /
6 orB

Sec.VIII Div.1Appendix

DEP 30.10.60.18-Gen
60r8

Approved Drawings

~
~

14 100% RT for cat "C" weld seams
NDE Procedure

ASMESEC. V RT Film, RT Report H
~II

Nozzle assembly to Shell I Head

Nozzle Marking Inspection before

))11 /~~Cutting Approved Drawings& Approved Drawings& .....
15

- Layout marking inspection for nozzle Quality Control Plan Quality Control Plan H
I~P" I~"openings on shell and head

Edge preparation & Fit-up Inspection
before Welding
1) Visual Inspection for Edge Approved Drawings, Approved Drawings&
2) Alignment, Root Face and Root Gap Quality Control Plan, Quality Control Plan,

I!IP h ..

16 Check NDE Procedure, DEP ASME Sec.VIII Div MT Report H
3) Inspection for nozzle size and rating 30.10.60.18-Gen & Appendix 6 & ISO "71<...
4) Flatness check of peripheral gasket ISO 16812 16812 Table 3
contact surface
5) For sour side: MT for plate edge

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review

;t?
§.1

~
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')06 of 618

INSPECTION AND TEST PLAN lASME]
Doc.ISC
No.

VP-SG07·COMM-008

PROJECT CARMON CREEK PROJECT P.ONO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2

ILSUNG SHELL CANADA SHELL SA516-70N
ITEM NO. E-11570 VENDOR

CORPORATION
COMPANY

ENERGY MATERIAL
ISA240-
531803

ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 't I -45 't RT 100% PWHT No

DESCRIPTION OF TEST I Applicable Code or Specifications Records Inspection Involvement
No REMARK

INSPECTION
Reference Acceptance Criteria

Required
ISC SHELL(TPI)

Welding for shell to nozzle seams
1) Check of Welding Rods & Consumable Approved Drawings &

),/11,2) Check of Parameter as per WPS
& ASME Sec.VIII

Approved Drawings &
-~ :.

17 3) Monitoring of welding operations & ASME Sec.VIII H
4) 100% UT for cat "D" weld seams (SNT-TC-

Div.1Appendix 6 or 8
Div.1Appendix 6 or 8 /T'VV 1''"''

1A certified operator)
30.10.60.18-Gen

5) 5% UT cross check - "H" point

Fabrication of Tube Bundle

Tube sheet, baffle & holes dimensions
Approved Drawings

Approved Drawings

17);)18 1) Check for baffle and tube sheet holed
&DEP 31.21.01.30-

,Quality Control Plan
H

-L.'i1'! on
diameters

Gen
& Heat Exchanger

~'V If """2) Baffle diameter Fabrication Tolerance

Approved Drawings,

2JM19 Visual and Dimension Check for bundle
Approved Drawings & Quality Control Plan &

Dimension report HDEP 31.21.01.30-Gen Heat Exchanger ri'l/"' ~'Fabrication Tolerance

Approved Drawings,

Ii/InQuality Control Plan, Approved Drawings ",..A?' I.

20 Tube to tubesheet welding DEP 30.10.60.18-Gen & Quality Control Plan H
~~& DEP 31.21.01.30-

r"'.

Leak test for tube to tubesheet Approved Drawings Approved Drawings IJIIi~ -"21
50-100 kPa & IS016812 & IS016812

Leak test report H
~

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review

~

~

\.J\
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807 of 618

ISC INSPECTION AND TEST PLAN - Doc.

LAS'ME1 No.
VP-SG07-COMM-008

PROJECT CARMON CREEK PROJECT P.ONO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2

ILSUNG SHELL CANADA SHELL SA516-70N
ITEM NO. E-11570 VENDOR

CORPORATION
COMPANY

ENERGY MATERIAL ISA240-
531803

ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 'C I -45 'C RT 100% PWHT No

DESCRIPTION OF TEST I Applicable Code or Specifications Records Inspection Involvement
No REMARK

INSPECTION
Reference Acceptance Criteria

Required
ISC SHELL(TPI)

Approved Drawings, Approved Drawings,

~22
Tube to tubesheet expanding Quality Control Plan, Quality Control Plan Expanding report H

~
1) Check for tube expanding ratio ISO 16812 & DEP ISO 16812 & DEP

~31.21.01.30 31.21.01.30 Table 4

Approved Drawings,

Jill .~§
23 PT for tube to tubesheet welds

Quality Control Plan & Approved Drawings
PT report HNDE Procedure & DEP & Quality Control Plan I/P'''' ":"""J

31.21.01.30-Gen

Final Testing and Inspection

Air Leak Test for Reinforcing Pad
Approved Drawings, )//1 oJ,';'

24 1) 150 kPa (25 psi)
Quality Control Plan & No Leakage Air leak test Report H

~t' I('~:jDEP 31.22.20.31-Gen

Final & Visual & Dimensional Inspection
1) Overall Dimension, Roundness and
straightness

Approved Drawings&
2) Visual inspection for all welds, including

Quality Control Plan &
internal and external attachments Approved Drawings,

Heat Exchanger

AJJl3) orientations, projections, elevations, sizes Quality Control Plan,
Fabrication Tolerance,

Dimensional Report <At.">;'
25 and ratings of nozzle NDE Procedure, DEP

ASME Sec.VIII
(As per Final drawing) H f!-!l:j4) Wall thickness of shell, heads and nozzle 31.21.01.31-Gen &

Div.1Appendix 6 & 12,
MT and UT Report "'1JV

necks IS016812
5) 100% WFMT inspection of internal welds

DEP 31.21.01.31-Gen

6) 100% MT inspection of external welds
& IS016812

7) UT for all lifting point full penetration welds
8) Pull through mock-up for bundle

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review
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-..1:)08 of 618

[ASME]
Doc.

ISC INSPECTION AND TEST PLAN Vp·SG07·COMM·OO8
No.

PROJECT CARMON CREEK PROJECT P.ONO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2

ILSUNG SHELL CANADA SHELL SA516·70N
ITEM NO. E·11570 VENDOR

CORPORATION
COMPANY

ENERGY MATERIAL
/SA240·
531803

ITEM NAME TREATED BITUMEN COOLERS M.D.M.T ·45 'C /·45'C RT 100% PWHT No

DESCRIPTION OF TEST I Applicable Code or Specifications Records Inspection Involvement
No REMARK

INSPECTION
Reference Acceptance Criteria

Required
ISC SHELL(TPI)

ASME SEC. VIII DIV.1
ASME SEC. VIII DIV.1

~26 MT on temporary attachment areas
& ASME Sec.VIII

& ASME Sec.VIII MT Report H
..,.

Div.1Appendix 6
Div.1Appendix 6 I~NDE Procedure

27 Hardness test
Quality Control Plan & Quality Control Plan &

Hardness test report H ~ ~~ 1.00

DEP 31.22.20.31-Gen DEP 30.10.02.15-Gen
I~-J

Hydrostatic Test
1) Water analysis certificate

Approved Drawings. No leakage

~28
2) Calibration of pressure gauges Hydro test procedure (ASME Sec. VIII Div.1

Pressure Test
H ~

3) Metal temperature Report & Chart -
4) Test pressure and holding time

DEP 74.00.10.1 O-Gen UG-99) iTv
5) Bundle insertion

Check of Drain Out
1) Inspection for cleanliness after draining Approved Drawings,

JIIand drying Hydro test procedure.
29

2) For sour side: After the hydrostatic test,
ISO 16812, DEP

Approved Drawings &
MT Report H AiI~ ~

MT shall be performed on all external 31.21.01.21-Gen &
Hydro test procedure

~pressure-retaining welds and all internal DEP 74.00.10.10-Gen j

nozzle welds that are accessible without
disassembling the heat exchanger.

ISO 16812 & NDE ISO 16812 & NDE )jJ q~
30 MT after hydro test

Procedure Procedure
MT Report H

~

DEP 31.22.20.31-Gen DEP 31.22.20.31-Gen Thickness I~31 As built wall thickness measurements
6.4.1.8 6.4.1.8 Measurement Report

H
~~

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review
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INSPECTION AND TEST PLAN [ASME]
Doc.

ISC No.
VP-SG07-COMM-008

PROJECT CARMON CREEK PROJECT P.ONO. 4511951391 EQUIPMENT H~at Exchanger Rev. No. 2

ILSUNG SHELL CANADA SHELL SA516-70N
ITEM NO. E-11570 VENDOR CORPORATION

COMPANY ENERGY MATERIAL
ISA240-
531803

ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 "C I -45 "C RT 100% PWHT No

DESCRIPTION OF TEST I Applicable Code or Specifications Records Inspection Involvement
No REMARK

INSPECTION
Reference Acceptance Criteria

Required
ISC SHELL(TPI)

Blast & Paint Inspection Approved Painting Approved Painting

~
A- .J-

32 1) Cleanliness and dryness inspection Procedure Procedure
Painting Report H

~

Approved Bolt Approved Bolt JI!J j ~ spar 07TtJE55
33 Bolt Tightening Bolt Tightening Report H

Tightening Procedure Tightening Procedure r /

34
Packing & Shipping Preparation Approved Packing Approved Packing

H ~ aiJ.. If
Inspection Procedure Procedure /'....."V)

/

Name Plate Stamping

~
1) ASME name plate with ASME code stamp Approved Name plate ...L ... :

35 and CRN
Approved Drawings

Drawings rubbing sheet
H ....-
~

2) Customer name plate :

~ I~~ oJ • ,36 MOB Review MDB H ..
I~

, ,

7 1/
,

Inspection Release ~ ~

37 Inspection Release
Note

H
I~V'

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review
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INSPECTION FOR PRESERVATION RECORD
W/ONO. P-13SG-007 CUSTOMER SHELL CANADA ENERGY

PJT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-E11570-001 REV.6

ITEM NO. E-11570 P.ONO. 4511951391

a. MONITORING

1) appearance of equipments and boxes.

2) state of the paints and lubricants on machined surfaces.

3) packing condition of the nozzle opening and flange openings.

4) condition of equipments and boxes are described speical shipping marks.

5) pressure of the nitrogen gas charging.

section Date Required 1. Required 2. Required 3. Required 4. Required 5. Remark

1th 2015.01.02 Good Good Good Good Good

2th 2015.01.09 Good Good Good Good Good

3th 2015.01.16 Good Good Good Good Good

4th 2015.01.23 Good Good Good Good Good

5th 2015.01.30 Good Good Good Good Good

6th 2015.02.06 Good Good Good Good Good

b. Check the pressure of N2 gas (Kpa.g)

section Date Required Acfs(CHANNEL) Acfs(SHELL) Result

1th 2015.01.02 35 50 50 Accept

2th 2015.01.09 35 50 50 Accept

3th 2015.01.16 35 50 50 Accept

4th 2015.01.23 35 50 50 Accept

5th 2015.01.30 35 50 50 Accept

6th 2015.02.06 35 50 50 Accept

c. N2 charging Check the location nozzles.: T1, S2

REMARK;

monitoring & nitrogen gas charging inspection: satisfaction

* OWNER I INSPECTOR
APPROVED BY J.S.LEE ~-~

REVIEWED BY S.S.LEE ~.

PREPARED BY Y.S.L1M ;;;;<Cl

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

304/309



INSPECTION FOR PRESERVATION RECORD
W/ONO. P-13SG-007 CUSTOMER SHELL CANADA ENERGY

PJT NAME CARMON CREEK PROJECT DWG. NO. VP-SG07-E11570-001 REV.6

ITEM NO. E-11570 P.ONO. 4511951391 .

a. MONITORING

1) appearance of equipments and boxes.

2) state of the paints and lubricants on machined surfaces.

3) packing condition of the nozzle opening and fiange openings.

4) condition of equipments and boxes are described speical shipping marks.

5) pressure of the nitrogen gas charging.

section Date Required 1. Required 2. Required 3. Required 4. Required 5. Remark

7th 2015.02.13 Good Good Good Good Good

8th 2015.02.20 Good Good Good Good Good

9th 2015.02.27 Good Good Good Good Good

10th 2015.03.06 Good Good Good Good ,.,. od

11th 2015.03.13 Good Good Good Good Good

12th 2015.03.20 Good Good Good Good Good

b. Check the pressure of N2 gas (Kpa.g)

section Date Required Acfs(CHANNEL) Acfs(SHELL) Result

7th 2015.02.13 35 50 50 Accept

8th 2015.02.20 35 50 50 Accept

9th 2015.02.27 35 50 50 Accept

10th 2015.03.06 35 50 50 Accept

11th 2015.03.13 35 50 50 Accept

12th 2015.03.20 35 50 50 Accept

c. N2 charging Check the location nozzles.: T1, S2

REMARK;

monitoring & nitrogen gas charging inspection: satisfaction

* OWNER I INSPECTOR
APPROVED BY J.S.LEE ~.~

REVIEWED BY S.S.LEE ,~.

PREPARED BY Y.S.L1M 7CY

ILSUNG CORPORATION
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INSPECTION FOR PRESERVATION RECORD

W/ONO. P-13SG-007 CUSTOMER SHELL CANADA ENERGY

PJT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-E11570-001 REV.6

ITEM NO. E-11570 P.ONO. 4511951391

a. MONITORING

1) appearance of equipments and boxes.

2) state of the paints and lubricants on machined surfaces.

3) packing condition of the nozzle opening and flange openings.

4) condition of equipments and boxes are described speical shipping marks.

5) pressure of the nitrogen gas charging.

section Date Required 1. Required 2. Required 3. Required 4. Required 5. Remark

13th 2015.03.27 Good Good Good Good Good

14th 2015.04.03 Good Good Good Good Good

15th 2015.04.10 Good Good Good Good Good

16th 2015.04.17 Good Good Good Good Good

17th 2015.04.24 Good Good Good Good Good

18th 2015.05.01 Good Good Good Good Good

b. Check the pressure of N2 gas (Kpa.g)

section Date Required Acfs(CHANNEL) Acfs(SHELL) Result

13th 2015.03.27 35 50 50 Accept

14th 2015.04.03 35 50 50 Accept

15th 2015.04.10 35 50 50 Accept

16th 2015.04.17 35 50 50 Accept

17th 2015.04.24 35 50 50 Accept

18th 2015.05.01 35 50 50 Accept

c. N2 charging Check the location nozzles.: T1, S2

REMARK;

monitoring & nitrogen gas charging inspection: satisfaction

* OWNER I INSPECTOR APPROVED BY J.S.LEE ~.~---
REVIEWED BY S.s.LEE ~..
PREPARED BY Y.S.L1M 74.'

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-073

306/309



INSPECTION FOR PRESERVATION RECORD

W/ONO. P-13SG-007 CUSTOMER SHELL CANADA ENERGY

PJT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-E11570-001 REV.6

ITEM NO. E-11570 P.ONO. 4511951391

a. MONITORING

1) appearance of equipments and boxes.

2) state of the paints and lubricants on machined surfaces.

3) packing condition of Ihe nozzle opening and flange openings.

4) condition of equipments and boxes are described speical shipping marks.

5) pressure of the nitrogen gas charging.

section Date Required 1. Required 2. Required 3. Required 4. Required 5. Remark

19th 2015.05.08 Good Good Good Good Good

20th 2015.05.15 Good Good Good Good Good

21th 2015.05.22 Good Good Good Good Good

22th 2015.05.29 Good Good Good Good Good

23th 2015.06.05 Good Good Good Good Good

24th 2015.06.12 Good Good Good Good Good

b. Check the pressure of N2 gas (Kpa.g)

section Date Required Acfs{CHANNEL) Acfs(5HELL) Result

19th 2015.05.08 35 50 50 Accept

20th 2015.05.15 35 50 50 Accept

21th 2015.05.22 35 50 50 Accept

22th 2015.05.29 35 50 50 Accept

23th 2015.06.05 35 50 50 Accept

24th 2015.06.12 35 50 50 Accept

c. N2 charging Check the location nozzles.: T1, 52

REMARK;

monitoring & nitrogen gas charging inspection: satisfaction

* OWNER I INSPECTOR APPROVED BY J.5.LEE ~~

REVIEWED BY 5.s.LEE ~.

PREPARED BY Y.5.L1M 7'«]"'

ILSUNG CORPORATION
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INSPECTION FOR PRESERVATION RECORD
WIO NO. P-13SG-007 CUSTOMER SHELL CANADA ENERGY

PJT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-E11570-001 REV.6

ITEM NO. E-11570 P.ONO. 4511951391

a. MONITORING

1) appearance of equipments and boxes.

2) state of the paints and lubricants on machined surfaces.

3) packing condition of the nozzle opening and flange openings.

4) condition of equipments and boxes are described speical shipping marks.

5) pressure of the nitrogen gas charging.

section Date Required 1. Required 2. Required 3. Required 4. Required 5. Remark

25th 2015.06.19 Good Good Good Good Good

26th 2015.06.26 Good Good Good Good Good

27th 2015.07.03 Good Good Good Good Good

28th 2015.07.10 Good Good Good Good Good

29th 2015.07.17 Good Good Good Good Good

30th 2015.07.24 Good Good Good Good Good

b. Check the pressure of N2 gas (Kpa.g)

section Date Required Acfs(CHANNEL) Acfs(SHELL) Result

25th 2015.06.19 35 50 50 Accept

26th 2015.06.26 35 50 50 Accept

27th 2015.07.03 35 50 50 Accept

28th 2015.07.10 35 50 50 Accept

29th 2015.07.17 35 50 50 Accept

30th 2015.07.24 35 50 50 Accept

c. N2 charging Check the location nozzles.: T1, S2

REMARK;

monitoring & nitrogen gas charging inspection: satisfaction

* OWNER I INSPECTOR
APPROVED BY J.S.LEE ~-,='

REVIEWED BY S.S.LEE ~.

PREPARED BY Y.S.L1M 7:()"

ILSUNG CORPORATION
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INSPECTION FOR PRESERVATION RECORD

WfO NO. P-13SG.o07 CUSTOMER SHELL CANADA ENERGY

PJT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-E11570-001 REV,6

ITEM NO. E-11570 P.ONO. 4511951391

a. MONITORING

1) appearance of equipments and boxes.

2) state of the paints and lubricants on machined surfaces,

3) packing condition of the nozzle opening and flange openings.

4) condition of equipments and boxes are described speical shipping marks.

5) pressure of the nitrogen gas charging.

section Date Required 1. Required 2. Required 3. Required 4. Required 5. Remark

31th 2015.07.31 Good Good Good Good Good

32th 2015.08.07 Good Good Good Good Good

b. Check the pressure of N2 gas (Kpa.g)

section Date Required Acfs(CHANNEL) Acfs(SHELL) Result

31th 2015.07.31 35 50 50 Accept

32th 2015.08.07 35 50 50 Accept

c. N2 charging Check the location nozzles.: T1, S2

REMARK;

monitoring & nitrogen gas charging inspection: satisfaction

* OWNER f INSPECTOR APPROVED BY J.S.LEE ~-~

REVIEWED BY S.S.LEE ~
PREPARED BY Y.S.L1M ?,Cy

ILSUNG CORPORATION
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