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1. Manufacturer's Data Report
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___-----'-, National Board Number- 20 65IAS MEl ..,""_.""~ 111- 1"',il-
Authorized Inspe~te:~ I£..~r

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

IIsung 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.:..:A.:..:NA:.::D.:..:A..;..;;;E.:..:N:.::ER...;.G;;..Y,;,....-400..;.;;...4:.:..A:.:..V:.::E~. :::-S=.w~.::-:.~BO~X=lOO~.~S=TA::T:::IO:.::N...;....;.M:.:..,...:C:.:..A.;.::L:.::G.:..:A.:..:RY,;,.: .....A,.;;;L:.::B:.::E.:..:R:.:..TA...;..:..:T:.::2P---:.OJ;;..4,;,....- _
(Name and address of Purchaser)

3. Location of installation C_A_RM_O_N_C_R_E_E_K_E_X_P_A_N_SI_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-081
(Horizontal, vertical. or sphere) (Tank, separator, jkt. vessel. heat exch., etc.) (Manufacturer's serial number)

W7852.2 VP-SG07-E1157Q-001 Rev.9 2065 2014
(CRN) (Drawing number) (National Board number) (Year buill)

5. N:NE Qxle, Sedioo VIII, 011. 1 2010 ED, 2011 ADD (July.01,2011) N/A N/A
[Edition and Addenda. ~ applicable (date)] (Code Case number) (Special selVlce per UG-l20(d))

Items 6- t 1 incl. to be completed for single, wall vessels. jackets of jacketed vessels. shell 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 (Cat. Al Circum. Joint (Cat. A. B & C) Heat Treatment

No. Diameter length Spec)Grade or Type Nom. Corr. Type Full, Spot, None Elf. Type Full, Spot. None Elf. Temp. Time

2 I.D 1150mm 2200mm SA516-70«1) 17mm 1.5mm 1 Full 1.0 t Full 1.0 - -

1 I.D 1150mm 2136mm SA516-70(-n 17mm 1.5mm 1 Full 1.0 1 Full 1.0 - -
(BLANK)

Body Flanges on Shells

Botting

Washer

No. Type 10 00 Flange Thk Min Hub Thk Material How Allached location Num & Size Botting Material (OD.IO,lhl<) Washer Material

(BLANK)

7, Heads: (a) (b)
(Material spec number grade or type) (H T time and tempJ(Material spec number grade or type) (H T -time and temp). . ..-

locallon (Top, Thlcl<ness Radius Elliptical Conical Hemispherical Flat Side to Pressure Galegory A

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

(a) (BLANK)

(b)

Body Flanges on Heads

Botting

Washer

location Type 10 00 Flange Thk Min Hub Thk Material How Attached Num & Size Bolling Material (00. 10. thl<) Washer Material

(a) (BLANK)
(b)

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

If bar. give dimensions

3639kPaat-45"CMin. design metal temp.
(Extemail

110"C
(lntemail

at max. temp.F.V

________________...;.N"'I,;.,A;.... lf bolted, describe or sketch.

11O"C
{Extemail

3639kPa
(lnternaO

9. MAWP

to. Impact test YES(SHELL-A02) and no as per Fig.UCS-66 General Note(c) for bolting material. at test temperature of -45.;.::..;"C=--__
[Indicate yes or no and the component{s) impact lested)

11. Hydro., jjp_~ijj;;;=_ test pressure 5700kPa Proof test _

Items 12 and 13 to be completed for tube sections.

t2. Tubesheet SA765-II+S31803 CLAD 1150mm 73+10mm 1.5mm WELDED
[Stallonary {material spec. noJl (Diameter (subject to press.)} (Nominal thickness) (Corr. allowJ [Allachment (welded or bolted)]

Tubes

[Floating (material spec. no.)]

SA789-S31803
(Diameter)

19.05mm
(Nominal thickness)

1.63mm
(Corr. allow.)

1952
(Atlachmentl

Straight
(Material spec. no., grade or type) {O.OJ (Nominal thickness) (Numher) [Type (Straight or U)]
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IASMR}

FORM U-1 (Cont'd)

National Board Number: .2J5__?_S__--r-_

MfL Representative: .jlJ'./u:J Date: !"Jr/(. ~~fj
Authorized Inspe~Date: Ap~, ~,::lorS"

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

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

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

No. Diameter Length SpecJGrade or Type Nom. Corr. Type Full. Soot, None Eft. Type Full, Soot. None Eft. Temp. Time

.1 I.D 1150mm 1024mm SA240-S31803 15mm O.Omm 1 Full 1.0 1 Full 1.0 - -
1 I.D 1150mm 924mm SA240-S31803 15mm O,Omm 1 Full 1.0 1 Full 1.0 - -

(BLANK)

BodY Flanges on Shells

BoRing
BoRing Washer

No. Type 10 00 Flanne Thk Min Hub Thk Material How Allached Location Num & Size Malerial (OO,IO,lhl<) Washer Malerlal
4 (-2) 1150mm 1358mm 98mm 15mm (-6) SinoIe. bUll weld End 60 1 1!8"-8UNx3OOL SA320-L7M 58,32.6mm ASTM-F436

(BLANK)

.
SA765-II+S31803CLAD(-1) - H T -N/A(b)SA765-II+S31803 CLAD(01) - HT-N/A15 Heads' (a)

(Material spec. number, grade or type) (H.T.-t1me and temp.) (Material spec. number, nrade or type) (H.T.-time and temp.)

,Location (fop, - .. '
Thickness Radius Ellipticat Conical Hemispherical Flat Side to Pressure calegory A

Bottom. Ends) Min. Corr. Crown Knucltle
.. ' 'RaiTo--" AP9x'Angle RadiUS Diameter Convex Concave TyPe I ., Full, 'Spol;Noo'" ' Eft.

(a) End 88+10mm(012) O.Omm - - - - - 1358mm - - - - -
(bl End 88+10mm(-12) O.Omm - - - - - 1358mm - - - - -

Body Flanges on Heads

BoRing

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

~a) (BLANK)
(b)

16. MAWP 965 kPa
(Internal)

F.V
{E.:demaJ}

at max. lemp. _....,1;.;1..:0...;"C:,...._
IIntemail

11O"C
lExternail

Min. design metal temp. -45"C at 965 kPa

17. Impacl lest _______.,...,,.--__Y;.;E;;.;S:.,:(C,;;,;.;HA;...;N;.;.N;,,,:.E=L:;.-..:..A;.;;O.;,.:1l---.,..,,.-.-- at tesl lemperalure of -..;:45:-"C,;;... _
IIndicate yes or no and the componenl(s) Impact tested]

18. Hydro" ijpiiiiliiji!ijjj!!iiei_. lesl pressure ___--=2::;500;;.;;..;.;;kP.;a::....- proof leSI _

19. Nozzles inspection and safetv valve openines:

Purpose Diameter Malenal Nozzle Thickness Reilforcement Attachment Details Location
(Inlet, Outlet, Dmln, elc,) No. or Size Type Nozzle Flange Nom. Corr. Malerlal Nozzle Flange (Insp. Open,)

SHELL SIDE INLET 1 ON 150 CI. 300 fig. SA333-S (-3) 15.09mm 3.0mm SA516-?O(o1) (*4) (01) -
SHELL SIDE OUTLET 1 DN 150 CI. 300 fig. SA333-6 (-3) 15.09mm 3.0mm SA51S-70(-1) (-4) (-1) -

TUBE SIDE INLET 1 DN 600 CI. 150 fig, (-S) (3) 25.2mm O.Omm INHERENT (-4) (-5) -

TUBE SIDE OUTLET 1 DN 500 CI. 150 fig. (-6) (-6) 26.0mm O.Omm INHERENT (-4) (-5) -

TUBE SIDE VENT(-?) 1 DN 50 CI. 150 Iwn. (-6) (*6) 13.6mm O.Omm INHERENT (-4) - -

TUBE SIDE DRAIN(-?) 1 DN 50 CI. 150 Iwn. (-6) (*6) 13.6mm O.Omm INHERENT (-4) - -
(BLANK)

NO Lugs .....,..:..;N/..:,.A;...,.... Legs ...."..:....:N/:.:...A:..,,- Others SADDLES Attached ....:.W:..:E=L::::D~E::.D...:T:.:O~S:,.:H::.EL::::L::....----
(Yes or no) (Number) (Number) (Describe) (Where and how)

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

N/A

20. Supports: Skirt

22. Remarks -1. Single Butt, 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-Full, 1.0

-6. SA182-F51(S31803) -7. Pressure retaining cover: (*6), SA32Q-L7M/SA194-7M, 5f8"-11UNCx95L, 8 SETS.

8. Nameplate is located on the shell. 9. See attached form 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
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FORM U-1 (Conl'd)

r;;.o6t
National Board Number- ~-

Mfr. Representative:-1'J'-UI7 Date: ff11J 1!:>olr
Authorized Inspec~ate: &t*-' \~,":lolr

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 VlII. Division 1.

U certificate,%Authorization Number 32,997 Expires DEC. 04, 2016 --c: -P t;;/~
/"

Date j(JR. '1 J-O It Name ILSUNG CORPORATION. Signed 7~
(Manufacturer) IRepres6nlativeV

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 Apr- 1'8 ,~t!"" , 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 VII', Division 1. By signing this certificate neither the 'nspector 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 properf1l...C!amage or a loss of any kind arising from or connected with this inspection.... .' . .. '. ..- .' ;;...-..., . ..... ..... ' ". .' ......

Date Ath I C6 ,::>t:fS- Signed S.JANG~ -;;:.- ";:) Commissions NB#14412(A,Nl
..-/ (Authorlze~ector) [National Board UncI. endorsements)]

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We certify that the statements in this report are correctand that thefieltf assembly construction of all parts of this vessel conforms with ·the requirements

<t ftS.IE OOILER Al'V PFESSlJE VESSl3.. CXlE, 8ectioo VIII, llvisbl 1. U Ge!tiOCale <t AuIhorizalial IIUTter Expires

Date Name Signed
(Assembler) (RepresentatiVe)

CERTIFICATE OF FIELD ASSEMBLY INSPECTION
1, 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
and 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 WI, 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 properly damage or a loss of any kind arising from or connected with this inspection.

Date Signed Commissions
(Authorized Inspector) [National Board (inel. endorsements)]

CCK-4511951391-0100-K01-00001-074
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IA S MEl FORM u-s MANUFACTURER'S DATA REPORT SUPPLEMENTARY SHEET [PAGE-j 4
SHELL-AND-TUBE HEAT EXCHANGERS

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

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

(Name and address of Manufacturer)

'anufactu red tor S_H_EL_L_CA_N_A_D_A_E_N_E_RG_Y_400__4A_V_E..,.",.S_.W_.• ..,.B..,O,.,.X_1_00-:'..".S_T.,..A_T....,.IO_N_M_,_C_A_L_G_A_Ry_,_A_L_B_E_R_TA_T_2_P_0J4 _
(Name and address of Purchaser)

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

4. Type Horizontal
CHorlzontal. vertical. or sphere}

VP-SG07-E11570-o01 Rev.9
(Drawing number)

14-HE-081
(Manufacturer's serial number)

2065
(National Board number)

W7852.2
(CAN)

2014
(Year built)

FIXED SHELL-AND-TUBE HEAT EXCHANGER DATA

Design/Operating Pressure Maximum Design/Operating Metal Temperature Axial DiUerential Thenoal
Ranges Expansion Range

Name of Condttion (minJmax.)Shell Side Tube Side
(minJmax.) (minJmax.!

Shell . Channel Tubes Tubesheet

Kpa G Kpa G °C °C °C °C mm
(014) -103.42 I 2450 -103.42 / 900 110 110 110 110 0/0.73
(-15) o I 1154 (abs) 01 98 (abs) 110 110 110 110 0/0.73

... --_ .. ....

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

Dale IJ!~. /1/>0/~ Name ILSUNG CORPORATION. Signed ~f.'{u17~
(Manufacturer)

Date Name S.JANG Commissions NB#14412(A,N)
(Authorized Inspector) 1N>icrE<El:a1:!(rd.~J

CCK-4511951391-0100-K01-00001-074
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2. Certificate Of Compliance
(including ABSA Registration, CRN, etc.)
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I ASME I PAGE I

CERTIFICATE OF COMPLIANCE

CERTIFICATE NO.

PROJECT NAME

CUSTOMER

P.O NO.

EQUIPMENT NAME

EQUIPMENT NO.

SERIAL NO.

ISC-QA-COC-SG007-074

CARMON CREEK PROJECT

SHELL CANADA ENERGY

4511951391

VRU INLET GAS COOLER

E-11580

14-HE-081

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 DEPART ENT

ILSUNG CORPORATION.

31 . DEC. 2014

DATE

CCK-4511951391-0100-K01-00001-074
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the pressure equipment safety authority

December 30,2014

Attention: J.K. Hwang

SMARTEK E&C
RM 303,160,TECHNO 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

S8 Internal Pressure 3639kPa 110°C

8S External Pressure 103kPa 110°C

T8 Internal Pressure 965kPa 110°C

TS External Pressure 103kPa 110°C

MDMT
-45°C

-45°C

-45°C

-45°C

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 of2
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9410 -20Ave N.W.
Edmonton, Alberta, Canada T6N OA4

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

IASMEJ lPAOE[Jj

December 30,2014

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

1.lt 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

CCK-4511951391-0100-K01-00001-074
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j)L lrlJ1n'tr::IL SUNG
,. ~J}ii~' ~u 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) .

£:] jilEVIEWED
l3"'WITNESSED
Date I Signature:

I ~ fie
erma scher Lloyd 4/'

Industrial 8elVices

( 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-K01-00001-074
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PJT NAME: Carmon Creek· Phase 1 & 2

( JO.: 4511951391

REMARKS
Dimension (em)

L W H

[PAGE [

m·

CBMGIW

LBS

GIW

Kg

NIW

Kg

(AS¥Jf]
DETAILED P

Package StyleITEM No.Package No. Q'ty

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

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

30F 40 1SET E·20010 (STEEL SKID) 36,345 37,495 82,489 41.880 880 x 176 x 271

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

50F40 1SET E·10070 (STEEL SKID) 2,310 2,460 5,412 4.740 540 x 66 x 133

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

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

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

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

'~OF40 1SET E·10123 (STEEL SKID) 7,445 7,695 16,929 12.480 573 x 110 x 198

11 OF 40 1 SET E·10124 (STEEL SKID) 7,445 7,695 16,929 12.480 573 x 110 x 198

120F 40 1SET E·20120 (STEEL SKID) 7,230 7,480 16,456 11.470 573 x 110 x 182

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

140F 40 1SET E·20122 (STEEL SKID) 7,230 7,480 16,456 11.470 573 x 110 x 182

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

16 OF 40 1SET 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

18 OF 40 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 1 SET 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 1 SET 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-K01-00001-074
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IAS~E] IPAGEI 3]

DETAILED PACKING LIST

NIW GIW GIW CBM Dimension (em)
P"'<age No. Q'ly ITEM No. Package Style REMARKS

Kg Kg LBS m" 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·10200 (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

360F 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) ZSZt//)ee ')D
SIC: SUPER HEAVY CARGO ermanl cher Lioyd

Industrial Services

ILSUNG CORPORATION Project Management Department

CCK-4511951391-0100-K01-00001-074
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I A~l\!E] \PAGEl 4-)
DETAILED PAC

PJT NAME: Carmon Creek· Phase 1&2

F. .~O. : 4511951391

Number Of ross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3

) [L x Wx H(em)]
(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 1SET 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

I"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 1SET 7,445 7,695 12.480 573 x 110 x 198

(STEEL SKID)

E·10121

9 OF 40 Treated Bitumen/Slop Oil Exchanger 1 SET 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 1 SET 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 1SET 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

ISTEEL SKID)

E·20122

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

(STEEL SKID)

E·20123

ILSUNG CORPORATION Project Management Department

CCK-4511951391-0100-K01-00001-074
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[ASMO]j
-~..: ~ -

DETAILED PACKING LIST ,.jullnG ~WedbY
I ISC itnessed~
. "" fU"n'!' I- :re 'Vec-'~l .20~YNumber Of Net- Gross-

CB~ 01
! Paekage& Description Of Goods Quantity Weight Weight

(M3
) [L x Wx H(em) I

\t'aeking Style) (KG) (KG)

Project Management DepartmentILSUNG CORPORATION

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

(STEEL SKID)

E·20124

17 OF 40 Treated Bitumen/Primary Diluent Exchanger 1SET 7,325 7,555 12.840 878 x 92 x 159

(STEEL SKID)

E·10140

18 OF 40 Treated Bitumen/Primary Diluent Exchanger 1 SET 7,500 7,730 13.650 878 x 92 x 169

(STEEL SKID)

E-10141

19 OF 40 Treated Bitumen/Primary Diluent Exchanger 1 SET 7,325 7,555 12.840 878 x 92 x 159

(STEEL SKID)

E·10142

20 OF 40 Treated Bitumen/Primary Diluent Exchanger 1 SET 7,500 7,730 13.650 878 x 92 x 169

(STEEL SKID)

E·10143

21 OF 40 Treated Bitumen/Primary Diluent Exchanger 1 SET 7,325 7,555 12.840 878 x 92 x 159

(STEEL SKID)

E·10144

22 OF 40 Treated Bitumen/Primary Diluent Exchanger 1 SET 7,500 7,730 13.650 878 x 92 x 169

(STEEL SKID)

E·10145
\

23 OF 40 Treated Bitumen/Primary Diluent Exchanger 1 SET 7,325 7,555 12.840 878 92 159x x

(STEEL SKID)

E·20140

24 OF 40 Treated Bitumen/Primary Diluent Exchanger 1 SET 7,500 7,730 13.650 878 x 92 x 169

(STEEL SKID)

E-20141

25 OF 40 Treated Bitumen/Primary Diluent Exchanger 1 SET 7,325 7,555 12.840 878 x 92 x 159

(STEEL SKID)

E-20142

26 OF 40 Treated Bitumen/Primary Diluent Exchanger 1SET 7,500 7,730 13.650 878 x 92 x 169

(STEEL SKID)

E·20143

27 OF 40 Treated Bitumen/Primary Diluent Exchanger 1SET 7,325 7,555 12.840 878 x 92 x 159

(STEEL SKID)

E·20144

28 OF 40 Treated Bitumen/Primary Diluent Exchanger 1SET 7,500 7,730 13.650 878 x 92 x 169

(STEEL SKID)

E·20145

29 OF 40 Treated Bitumen Coolers 1 SET 11,135 11,465 17.840 905 x 110 x 180

(STEEL SKID)

E·10180

30 OF 40 Treated Bitumen Coolers 1SET 11,455 11,785 18.880 905 x 110 x 191

'HEEL SKID)

E·10190

31 OF 40 Treated Bitumen Coolers 11,465 17.840 905 x 110 x 180

(STEEL SKID)

E·10200

CCK-4511951391-0100-K01-00001-074
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[ AS1\4_E]

DETAILED PACKING LIST

(PAGE[-b']

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

(M3
) [L xWxH(cm) J

\Packing Style) (KG) (KG)

32 OF 40

(STEEL SKID)

E·10210
33 OF 40

(STEEL SKID)

E·20180
340F 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 . 905 x 110 x 191

1SET 11,135 11,465 17.840 905 x 110 x 180

1 SET 11,455 11,785 18.880 905 x 110 x 191

1 SET 11,135 11,465 17.840 905 x 110 x 180

1SET 11,455 11,785 18.880 905 x 110 x 191

1 SET 20,000 20,340 28.720 955 x 137 x 220

1SET 20,000 20,340 28.720 955 x 137 x 220

r!f.".REVIEWeD
r1 WITNESSED
Date' i tu~·

~lk~ifO
armanlschar Lloyd I L:.:..:.:..:...L..;;..;;;.....:..~",;;,,;;---...

Industrial Services

ILSUNG CORPORATION Project Managem ent Departm ent

CCK-4511951391-0100-K01-00001-074
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PJT NAME:

F.~O. :

J AS~~OO
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(cm)]

(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 EyeBolt SA-193-B7 4EA

11/2" - 8UN

SQ. Washer SA-283-C 16 EA
t16 * 70 * 70

i' E-20010 Pulling Eye Bolt SA-193-B7 4 EA

11/2" - 8UN

SQ. Washer SA-283-C 16 EA

t16 * 70 * 70

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

11/2" - 8UN

SQ. Washer SA-283-C 16 EA

t16*70*70

E-1 0070/E-1 0075 Shim Plate SA-283-C 2 EA
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-K01-00001-074
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IASME I
DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

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

(Packing Style) (kG) (kG)

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

3/4" - 10UNC * 140L

12 EA

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" - BUN

Shim Plate SA-283-C 2EA

101(1+2+3+4) * 700 * 280

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

1 1/4" - 8UN * 250L

SQ. Washer SA-283-C 12 EA

116 *70 * 70

Gaskel 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

Gaskel See Note 1 1EA

6" ASME #300 RF 4.51

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 2 EA

101(1+2+3+4) * 700 * 280

WITNESSED
Date f Signature:

9:~ vf'(JG~aniS er ~ffl
ILSUNG CORPORATION Industrial Services Project Management Department

CCK-4511951391-0100-K01-00001-074
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[A.S~EJ
DETAILED PACKING LIST

IPAGElCil

Number Of Net- Gross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3) [LxWx H(em) 1

(Packing Style) (kG) (kG)

ILSU NG CO RPORA~m;;;.....:;.~;;.,,;..."'-l..:"'::';:...!....ZJ:

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

11/4" - 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-20120/E-20121 PUlling Eye Bolt SA-193-B7 8EA

11/4" - 8UN

Shim Plate SA-283-C 2EA

1Ot(1 +2+3+4) * 700 * 280

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

11/4" - 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-K01-00001-074
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[~~l\;I~]
DETAILED PACKING LIST

[PAGEQOJ

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/2HI\I SA-320-L7M 1SA-194-7M 12 EA

3/4" - 10UNC * 145L

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

11/4" - 8UN

Shim Plate SA-283-C 2 EA

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

Setting B/4f\1/2W SA-325 1SA-563-A 1SA-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 1SA-194-7fV1 12 EA

7/8" - 9UNC * 160L

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

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

1 1/4" - 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
UUOO =::bY
ESC itnessed

QA DEPT. J
DATE

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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[ASl\1E]
DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

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

(Packing Style) (kG) (kG)

Note 1. 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-K01-00001-074

23/296



IASMEI

DETAILED PACKING LIST

{PAGE) p-)

Number Of Net- Gross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3) [LxWx H(em) 1

(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

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 12 EA

3/4" -10UNC * 145L

Gasket See Note 1 1 EA

4" ASME #300 RF 4.5t

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

3/4" - 1OUNC * 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 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

EVIEWED
WITNESSED

Da~~i~
/ ~~l ~y:;

Germanischer Lloyd

ILSUNG CORPORATION Industrial SelVicfls Project Management Department

CCK-4511951391-0100-K01-00001-074
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IASfMg]
DETAILED PACKING LIST

[PAGEDTI

Number Of Net- Gross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3) [Lx Wx H(cm) 1

(Packing Style) (kG) (kG)

Stud B/2HI'J 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 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 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 8 EA

3/4" - 1OUNC * 130L

E-20140/E-20141 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

7'.~~/oe '(1
ILSUNG CORPORATION Germanischer L~OY.;l ct Management Department

Industrial SelVfc9M

CCK-4511951391-0100-K01-00001-074
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IASMEJ
DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

Package & Description Of Goods Quantity Weight Weight
(M3) [ Lx Wx H(cm) 1

(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 8 EA

3/4" -10UNC * 130L

E-20142/E-20143 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 6 EA

11/2" - 8UN * 250L

SQ. Washer SA-283-C 12 EA

t16 * 70 * 70

Gasket See Note 1 1EA

6" ASNIE #300 RF 4.5t

Stud B/2HN SA-320-L7M 1SA-194-7IV1 12 EA

3/4" -10UNC * 145L

Gasket See Note 1 1EA

4" ASME #300 RF 4.5t

Stud B/2HI\I SA-320-L7 1SA-194-7 8 EA

3/4" - 1OUNC * 130L

E-20144/E-20145 Shim Plate SA-283-C 2 EA
IZ -- IE'NED
o WITNESSED

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

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

Industrial SeMCllS

11/2" - 8UN * 250L

Project Management Department

CCK-4511951391-0100-K01-00001-074
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IA S i\iE J. {PAGEf""\t?j

DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

(
Package & Description Of Goods Quantity Weight Weight

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

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 I SA-194-7M 12 EA

3/4" - 10UNC * 145L

Gasket See Note 1 1 EA

4" ASME #300 RF 4.5t

Stud B/2HI\J SA-320-L71 SA-194-7 8 EA

3/4"-10UNC * 130L

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

1" - 8UNC

Shim Plate SA-283-C 2 EA

1Ot(1 +2+3+4) *700 * 400

Setting B/4t\1/2W 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-194-7rV1 12 EA

7/8" - 9UNC * 160L
-,~

I~,VIEWED
. \All.,.. r-n........

Gasket See Note 1 1 EA Dat~ ~~nature:

6" ASME #300 RF 4.5t I.t' -:::Z-f/~
Germamllcher L10

Industrial SelVie

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

3/4" - 10UNC * 145L

ILSUNG CORPORATIO Project Management Department

CCK-4511951391-0100-K01-00001-074
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[K~@
DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

i Package & Description Of Goods Quantity Weight Weight
(M3) [LxWxH(cm)]

(Packing Style) (kG) (kG)

Project Management Department
1DATE

ILSUNG CORPORATION

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

1" - 8UNC

Shim Plate SA-283-C 2EA

101(1 +2+3+4) * 700 * 400

Setting B/4t\1/2W SA-325/ 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 1EA

8" ASME #300 RF 4.5t

Stud B/2Hi'J SA-320-L7M I SA-194-7M 12 EA

7/8" - 9Ut\lC * 160L

Gasket See t\lote 1 1EA

6" ASME #300 RF 4.5t

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

3/4" - 10UNC * 145L

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

1" - 8UNC

Shim Plate SA-283-C 2EA

101(1+2+3+4) * 700 * 400

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

1 1/4" - 8UN * 250L
0 EVIEWED

-D
SQ. Washer SA-283·C 12 EA .5i nature:

t16 * 70 * 70 Yoee
Germanlscher Llo

Industrial SelVil

Gasket See Note 1 1EA

8" ASME #300 RF 4.5t

CCK-4511951391-0100-K01-00001-074
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[ASME]
DETAILED PACKING LIST

Number Of Net- Gross-
CBM Measurement

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

(Packing Style) (kG) (kG)

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

7/8" - 9UNC * 160L

12 EA

Gasket See Note 1

6" ASME #300 RF 4.5t

1EA

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

3/4" - 10UNC * 145L

12 EA

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

1" - 8UNC

8EA

Shim Plate SA-283-C

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

2EA

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

11/4" - 8UN * 250L

6 EA

SQ. Washer SA-283-C

t16 *70 * 70

12 EA

Gasket See Note 1

8" ASME #300 RF 4.5t

1 EA

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

7/8" - 9UNC * 160L

12 EA

Gasket See Note 1

6" ASME #300 RF 4.5t

1 EA

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

3/4" -10UNC * 145L

12 EA

E-11570 SQ. Washer SA-283-C

t16 * 70 * 70

16 EA

16 EA

Project Management Department

SA-283-C

t16 * 70 * 70

SQ. Washer

j

. DATE
ILSUr-..IG CORPORATION --a:z;~..:.;Ju...:~~

E-11580

CCK-4511951391-0100-K01-00001-074
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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) 1

(Packing Style) (kG) (kG)

Note 11. 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-K01-00001-074
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4. Reports of Major Repairs Performed
(NCR, Deviation requests, Concession

requests)

CCK-4511951391-0100-K01-00001-074
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5. Material Certificates
With Tabulation of Materials

CCK-4511951391-0100-K01-00001-074
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I PAGE I 5-J
PAGE NO. 1 OF 2

j)LSUnG TABULATION OF MATERIAL TMNO. TM-SG007-E-11580-001

W/0 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-11580 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

PP54201805
1 SHELL SA516-70N 1 T17 PP54201803 3-8

PP54201801

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
2:
to 8 GASKET SEE NOTE 1 1 T5 201409030023015 63

W
~ 9 GASKET SEE NOTE 1 1 T5 201409030023015 63a
(9
en
ri.. 10 STUD B/2H.N SA320-L7M/SA194-7M 60 11/8" -8UNx300L C07469/655465 64>

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

14
CHANNEL COVER SA182-F51 (S531803) 1 SEE DWG 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 11/8" -8UNx300L C07469/655465 64

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

6
1 TUBE SA789-S31803(SEAMLESS) O.D19.05xt1.63(NIN)X6706L TB8825/TB6459 65-71...... 1952LO

~

~

W'<l'
2

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

STATIONARYen
SA765-II+S31803 CLADri.. 3

TUBESHEET
1 SEE DETAIL N11223/43501 37-58

>
o WITNESSED BY / APPROVED BY J.S.LEE ::r. ~b.-e. Dcc (~/1o REVIEWED BY 10 REVIEWED

Ao WITNESSED REVIEWED BY Y. S.L1M )<..J
Oa~~~e:

jr.fJ PREPARED BY T.S.LEE #-'7 .. -----.j " D fJet..

ISQ-025-1-0 Induwiai SelVicea ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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1 PAGE 1 .)-1

j)LsUnG
PAGE NO. 2 OF 2

TABULATION OF MATERIAL
TMNO. TM-SGOO7-E-11580-001

DWG.
PART CODE

MATERIAL
MATERIAL IDENTIFICATION

NO. SPEC.
Q'TY

HEAT OR
NO. NAME OF PART DIMENSION

CHARGE NO.
PAGE

L{)

4 REINF. PAD SA516-70N 2 T17 PP54201803 5-60
9

1 FLANGE (t10) SA182-F51(S31803) 1 24" ASME 150# W.N-RF E131033 72

2 SELF REINF . NECK SA182-F51(S31803) 1 <1>640 4E840 73-78

3 FLANGE (t10) SA182-F51 (S31803) 1 20" ASME 150# W.N-RF E131033 72

4 SELF REINF . NECK SA182-F51 (S31803) 1 <1>540 4E840 73-78
<0
0
9

FLANGE (t10) SA350-LF2 CL.1 (N) 2 6" ASME 300# W.N-RF SB97082 79-800 5I'--
L{)
~

~

W 6 NOZZLE NECK SA333-6 2 6" SCH.80 128147 81-83...:.
0
<9

REINF. PAD SA516-70N T17 PP54201803 5-6d: 7 2
>

8 FLANGE SA182-F51(S31803) 2 2" ASME 150# L.W.N-RF E131033 72

9 BLIND FLANGE SA182-F51 (S31803) 2 2" ASME 150# B.L.D-RF E131033 72

10 GASKET SEE NOTE 1 2 t4.5,2" ASME 150# RF 201409030023020 84

11 STUD BOLT/2H.N SA320-L7M/SA194-7M 8 5/8" -11 UNCx95L 667341/645840 85

--I'T

D WITNESSED BY [J WITNESSED APPROVED BY J.S.LEE ,75 La.. ~.li!4D REVIEWED BY Datel SijPatufe:
J1

[;(rm'a~her Lloyd
REVIEWED BY Y. S.L1M

~

Industrial Servicell PREPARED BY T.S.LEE i4F
ISQ-025-2-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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posa--~ Mill Test Certificate/€lA~'~ ~A~ Certificate No.lg~A1~~ : 140503';~201KN-00022-0001
Date of Issue/~~~A~ : May., 0',: L014

Order No.l7-iIQj''t!~ : 0181098757

~~~r :IL8UNG CO., LTD.

~~~rer : IL8UNG CO., LTD.

PO No.l~~'t!~ : 0181098757

IC~~~modity : PLATE
ISo

;W~ & Type : 8A516-70 10ED 11AD TYPE 3.1 NACE MR0175/18015156 IASMEI
Chemical Composition/~~~~~ (%)

Size/~l*
Product No. Quantity 1~~t Heat No, I~
IA11t!!''tJ~ /*~ (kg) /All~'tJ~ g

Tensile Test
1'2J~Altj

YP T5 EL

(fN'a) (%)

Impact Test
1'5~Altj

V Notch -45'C

Energy

(Joule)

Hardness
I~£.

HB

0
<'
~: I C 51 Mn P
:::l

5 Cr Ni B

(ppm)

Cu Mo Nb Ti V

17x2300x3800 : PP54201805 1,166 5U36583 T 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

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

- H'O'C / h At Above 400'C

tr'RcviCwccl

I~,,,
~:H ~ql~

HSBGS

••• Sub Total (1:70) ••• : 1 ~ 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 - 11,O'C / h At Abo~e 4~O'C • Holding Tirjle: 090Min
"'LotTotal"': : 1 : 1,166 (kg) I I LOTNo,===>SG07-08-021
••• Grade Total~'" : 1 ~ 1,166 (kgj
••• Grand Total:'" : 1 ~ 1,166 (kgj. ,. .

E- il32f+ (~~j I) : ~J1bLt.- ~fO~
: : :

• ¢ooling Rate: 115

=== Last Iten , -- .JLsunGI~med by -
lac tzfWItnessed by

QA DEPT. G. T. py~
DATE pI Jf . zo/f

1

C!rJ3EVIEWED
~WITNESSED

Date

Germanlsc er L~I~
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.

, 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,

, ~ fjAfe~Al()j1 ~71-E! =rr~§£..2.l Af§AI e!"~~ §AlI7~ W~~* £~.£O:l
fjAfe~Al ~1.~3S.AI Af§Al ~13S.(~tg;j2313S.)£~olQ.j~ 'EJ''5'~~ * £MI L lck

,[I
~ I\.P

Surveyor To : Lee
l
YorJ(J-~eo;;-

< 0.6(::1=·1 :> rhic.f nf rn~t,::"ri~l tQc::.tinn Q:,:lortinn I 00 V'hhn J-if=lnn

CCK-4511951391-0100-K01-00001-074
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posc~
Mill Test Certificate/€lA~~~A~ Certificate No.lg~Altt!~ : 140523rf"201KN-00062-0001,

Date of Issue/W~~A~ : May., 21:., ~014

Order No.l7~1Q)=1Cj..t. : 01S1098757

~~~r :ILSUNG CO., LTD.

g~~Ter : ILSUNG CO., LTD.

PO No.l.2fi~ItJ..t. : 01 S1 098757

Icg~rodity : PLATE
<!:io

~~ & Type: SA516-70 10ED 11AD TYPE 3.1 NACE MR0175/1S015156
lASMEl

Chemical Composition/~~~~~ (%)

Size/~l*
Product No. : Quantity VY~~t Heat No.
IA~Ij§'1!:!~ ~ I*'b" (kg) 1i\~I~'1!:!~

Tensile Test Im~act Test
1'2J~AI!! I :<:fAI!! ; Hardness

£I YP TS EL V Notch -45'C , 1?3£.

g. (!fa) (%) Energy
::::l (Joule) HB

0
<'
~: I C 5i Mn P
::::l

S Cr Ni B

(ppm)

Cu Mo Nb Ti V

0.002
0.002

0.224 0.001 0.017 0.0111
0.211 0.002 0.015 0.0110

I rt;y"j3.EVIEWED
ffWITNESSED

,

2
1

~0vi0We(i
o Witnessed

~-~W
.9<>'1 14412

~-LS-U-n-G~"'-.-'--by-"\ HSB GS

k lSC ~ctby~
QA CEPT. G. T. PYO
DAlE :[l.4I.t/. mt'!

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

=== Last Ite.. , -~

151.3

• Cooling Rate :115~ - 1VO'C I h At Above 400'C

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

33365 514TSU365831,166

... Sub Total (1:70) ... : 1,166 (k9j
· .

... Heat Treatrhent ===> Norm~lized : 890'0 22min.•••:

... Test Coupo~ Heat Treatment ... : ,

.. 1. Post Weld'Heat Treatment ( Times: 3) : ~

• Heating Temp: 630'C ':Heating Rat~: 150 - 17;O'C I h At Abo~e 4jO'C • Holding Tifile: 090Min
"'LotTotal"" : 1 '1,166(kg) I LOTNo.===>SG07-08-021
... Grade Total~'" ~ 1 ~ 1,166 (kgj .
... Grand Total:'" : 1 : 1,166 (kg;'

· .· ,· .· .· .· .: :· .· .· .· .· .· .· .· .· .· .· .· .· .

.t:=-/I,fcPO(DD00: s/r6a. {/j-f~

(oo.si4 ):. ~IA.P, ffJ .o.~ (>:./0 fAD J.J
( oot-J,). /./, J f";" «~r, ~):~. f _ f~e If ',~ <0 - J '. ,...., .....

17x2300x3800 : PP54201803

• 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 02043.1.

• !E ?:IAfs~Al()j1 ~71-'E! iT:<:f~£..21 Af~AI e!'~~ ~i\jm iit~~ *5W2.D:I
?:IAfs~Al ~1.~35.AI Af~Al ~135.(~~23135.)£ ~olQ.j~ 'EfaHJ *£1@L.ld.

~
Q

~h
Surveyor To : Lee, 'fo?13- Heor

CCK-4511951391-0100-K01-00001-074
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POSC-';) Mill Test Certificate/~AJ/"1 ~A-I
Certificate No.le~A1Jt!~ : 140523 '''01 KN-00062-0001

Date of Issue/W~~A~ : May., 26, 2014

Order No.l7=lIQ/''2:!~ : 0181098757

~~~rr :IL8UNG CO., LTD.

~~oNer : IL8UNG CO., LTD.

PO No.l'"?~Jt!~ : 0181098757

/
CgWj11Odity : PLATE
1:10

~~ & Type: 8A516-70 10ED 11AD TYPE 3.1 NACE MR0175/18015156
[AS ME]

Chemical Composition/~~~~if (%)

Size/;;I"? Product No. ~ Quantity : wei~ht Heat No. I~
IAjl~'t!:!!. : 1"?'e:I' , 18 ~ IAjl~'t!:!!. "". . (kg) g

Tensile Test
1'2J~Altt

YP T5 EL

(/fa) (%)

Impact Test
Ig~Altt

V Notch -45°C

Energy

(Joule)

Hardness
I~£

HB

0
<'
~: I C 5i Mn P
::l

5 Cr Ni B

(ppm)

Cu Mo Nb Ti V

••• Heat Treatlhent ===> Norm~lized : 8900d 22m;n.••• ~

••• Test Coupo~ Heat Treatment ••• ~ :
"1. Post Weld~Heat Treatment (Times: 3) : ~
• Heating Temp: 630°C ':Heating Rat~: 150 -l7;0°C / h At Abo~e 4f00C • Holding Tirj1e: 090Min

••• Lot Total "", : 1 : 1,166 (kg] I LOT No. ===> 5G07-08-021
••• Grade Total'''' : 1 ~ 1,166 (kgj :
.,. Grand Total~'" : 1 !1,166 (kg;'

· .· .· .· .· .· .· .· .· .· .

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

=== Last Iter\1 ==

2
1

0.224 0.001 0.017 0.0111 0.002
0.211 0.002 0.015 0.0110 0.002

~eviCWC(j
DW~~

-~ . )....·Ho\t>.rer· \
~

14412
HSBGS

./

I i ~"»-1-
i

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

- 11'0°C / h At Above 400°C

151.3

• ¢ooling Rate: 115

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

33T I 365 5145U365831,166

1,166 (kgj••• 5ub Total (1:70) •••

17x2300x3800 : PP54201801

E~//~O{M~-I): ~t~{.l).-04-):
QA OEPT. G. T. PYe1<1'
DATe 2(/</ .II . 'liN-

~flVIEWEDr:r WITNESSED

Dale I Signature:

~/~~.
G=S:UOYdll" .....Soc"

Industrial SElIVices

, 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.

* ~ ~Ns~Alojl ~71.!E! 1T~§£QI Af*AI e!'~~ feAil7~ ~~i!' "? 5?~2.D:l
~Ns~Al .!f1.~3S.AI AffeAl .!f13S.(~~2313S.)5. ~olq,j~ @'6~~ "? 5?~@Llcf.

~
~n:

Surveyor To. Lee
l
YorJfJ-H~on'-'

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

CCK-4511951391-0100-K01-00001-074
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posc~~ Mill Test Certificate/€lA~~ ~A~ Certificate No.lS~Al 't!:2. : 140523· '--°01 KN-00062-0001
Date of Issue/~~~A~ : May., 2\.., ~014

Order No.l7=lIQj''t!~ : 0181098757

~~~r :IL8UNG CO., LTD.

~~offer : IL8UNG CO., LTD.

PO No.l2JS.~'t!~ : 0181098757

I
Cgmmodity : PLATE
i:5"o

T.#~ & Type: 8A516-70 10EO 11AO TYPE 3.1 NACE MR0175/18015156 IASME]

'aI

Cl
Product No.

c:.
IA~If!tt!.:!.

iii' Sol-AI CEQo'
:::l

PP54201801 L 0.029 0.398
P 0.031 0.383

*** 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 1"* 1 1,166 (kg)

=== Last Item ===

.ILSUnG=Wedby ~

~DY ~EVIEWEDlac A

QA DEJ'T. G. T. pyoe:J
WITNESSED

Dale I Signature:

DATE --1v11. /I. 2011.)/
G~&J ~(iL

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 EN1 02043.1.

~
* ~ ~Af-e~A-lf)j1 ~71-E! iT:<:l-§.5:..21 Af-§AI et~~ ~A~17f iit~f{* ~~.Q.D:l

~ji
~Af-e~A-l il-I.~~AI Af~A-l il-1~(~'E;l231~)£ ~OIQ.j~ g'5"H~! * ~Ni1L.lck t R:7

··j/eo,~

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-K01-00001-074
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[ASMEI

CERTIFICAT DE RECEPTION 3.21 EN 10204;2004
InspeoClion Certific6tc 3.2 i EN 10204:2004
Prufbe,cheiniguog 3.2/ EN 10204,2004

Numero de document Rev 00
DDcument nurnbet

llos<hemigungnu'2o 14-1 06953
14/1 ]

Page
Sh.e!
Seite

001
/

021

Industeel Belgium

Site: Rue de Ch::itelet 2666030 Marchienne-au-Pont

ArcelorMittol

Plate(s)

1059069 000050

80256920 80257010

Lon ueur -t th-til 12000 mm

1509001 (Cert.95587-2011. valid 0210512014). MAQ REV;Z du 02/0512012

1509001 (Cert.95587-2011. V.ii-J 02/06/2014) + QAM REV 12 of 02/05/2012

seton norme - According to - Eotsprocheod EN 10088-2:2005

ASME IIA ED.2010+AD11 SA 240/M

ASME IIA ED.2010+AD11 SA 240/M

EN 10028-):2007+AD2000W2+ADW1 0

ASTM A240/M:2013a + Norsok D45

ASTM A240 M:2013a + Norsok D45

ST-3478 CF7539

Pro"et· Pro'ect ~ Pro"ekt

Nuance .. Q'ade - Werkstoff

Client - Pureh•.., -!le,te""r

Reference client - Pureh.,e ord<r - Koufauf!,.

E aisseur - Thickness - Dicke

Specification - Speem<a""" - SpeZifil<ation

- POSSOO:2003 ENQUIRY CASE 871
:/SHELL SPECIFICATION MESC SPE 76/222

- PED97/23/CE

NORSOK 045 REV 5 -
QTR NORSOK M650 W001 REV 1

11\ \11\\\1 \\1 '1'1II
010511

Etat therm;que de livraison ~ Heat treo/!ltment state or deli"ery - Wermebehandiung Ut!ferzu~tand

Hypertrempe ii I'eau ( 1100 DC - 2 min/mm) - Solution annealed and water quenched - Wasser abgeschreckt

Procede delaboration - Melling ptOCe5S - Erschmelz.uf'\gsart

Electric-arc furnace - VOD - Finish n 0 1 - 1D - HRAP

Nbre N° produit
Nbt P,oduct
'itz Erzeuonf5

540337001

N° de coulee
LadJo nr.

Schrnelze nr.
49031

W de lot de controle
Inspection lot nr.

Prunes nr.

540338.5001 /540340.4001

Nbre
Nbr
Stz

01

N° prcxiUIT
p~DdtJet

Erzeu nis
540338001

N° de coulee
Ladlenr.

Scllmelz.enr.
49031

N" de lot de contrale
lnspection lat or .

PrUf!cs nr.

540338.5001 540340.4001

Total - TDlal - G~amtzahf 002

tlEA, Jl}O: J;-Lfo3??1 D O J.

[-I),t-Ilt>/ IJJ-<pj) (OO~?-): CHAIt)AJl:L (f)-Ol)

l Of))--~6,)-'7 '): )., I F7/f-I~ l-lA 6ry
i.1)uunG

lac
QA DEPT.
DATE

rievicweci
o Witlwsscd

1!I.JlEVIEWED
I:!l'"WITNESSED
Date / Signature:

G~~' 'rtjL
Industrial Servicesi

--'

Nous certifions que Ie. prcduits a-dessus sont conformes aux prescriptions de la commande.
We hereby certify that the- above mentioned products i!re complying \'lith the order requirements.
Wir bt!'St~tigen htermit. das.s die obe~narmten frzcugni~'Se den 6e:stelrongvorschriften enhprechen.

STEPHANIE WALLEMACQ
17/03/2014
C-.est.ion~ireCotnmande
Millinspedcr
Werksbeallfttagle

CCK-4511951391-0100-K01-00001-074
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CERTIFICAT DE RECEPTION 3.2 ! EN 10204:2004 Numero de document Rev 00 Page 002
Inspection CertificiJte 3.21 EN 10204;2004 Document number Sheet !
Prufbcscheinigung 3.2 lEU 10204:2004

B.SCh"loigtlng<Ml12b 14-1 069t? 3 Sete' 021

14 12

Client· Pu,c"aser • Be".".,
ArcelorMittalReference client· Purchase order· Kaufauftra. ST-3478/CF7539

. Projet - P'o'oct . ?rojekt

I lndusteel Belgium 150900, (Cort.95587·201 '. Valid 02/06/2014) • MAQ REv 12 du02/05/20,2

Site: Rue de Chatelet 266 6030 Marchienne-au-Pont ISO 900' (C.,t.95587-201', vaUd02/06/2014). QAM REV 12 of 02l05/2012

Produ!t - Pro<luc\ • Erzeuonis Plate(s}

Commande I Poste • Internal ardor - w.rk,be,toUuno 1059069 ! 000050

Bordereau de livraison· Oeli.ervno,. - Lieferunosdolrum.nt 80256920 80257010

......•.•.•..•.•.•..............•.•.....•........•..•.•...•.••..••....•.•• "_."".".,.••C""-~
#020. ~ANALYSE<:aIMJQUEOECOlJL.EE;~.j) ..Qfi;qI£Mil#'o.M1'$ON; . . .

C Mn iPS 5i, Cu . Ni Cr Mo
% % % % ! % % . % % %

Min. I I 4.500 22.000 3.000
49031 0.016 1.854 ,0.0234 0.0003 0.279 0.146 5.136 22.792 3.001
Max. 0.030 2.000 iO.0250 0.0050 1.000 0750 6.500 23.000 3.500

Nb Ti N (01) AI
% % % % I

Min. '0.1500 35.00
49031 0.006 0.002 0.1633 35.31 0.014
Max. 0.100 0.100 0.2000 100.00

(01) IPREN ~ Cr+(

Non confusion de matiere - Po>iUve material identificaG:m ~ PMIConform

Resultat du contriile - c.""",a'ion ,,,,"It -p,:rrorgebnis

Conforme aux specIfications precitees • Conform;,,!! '0 abc,", speGilicalions - Entsprldlt de, verger.""nl.n vo's<hrift.n

i

:.jUUnG c;meviewed by
ISC ~WItnessed by

h

QA DEPT. G. T. PYOcl
DATE '1i1' ,II . 20,0/

-
I~VIEWED

WITNESSED
Date ! Signature:

G~~~~ /(rfC
Industrial Services

Nous certifions que les produits ci-deS5US sont conformes <lUX pre5criptions de la commande.
We hereby certify that the ab~e mentioned pfodu<:ts are complying wr.h the- order req!.lirements.
\'Vir bes[tltigcn hiermit. d6SS die obengenannten Erzcugni5s.e den OesteUtJngvorschrlften eobpre<:.hcJ"r.

I

~ d 5~ lSTEPHANIE WALLEMACQ
~ ~ 17/03/2014

~.~ (~~._~-
i

~ .'--- V't$ M.lI",spee,or
~::;~- /( ~ Td ! W.rksbeauflrag'.

I /~SAAR~ ~I Dipi. lng. B. Sparty ~'.sCi]e Ube~~G
j -

[A S Iv! E\ ;~/o f
Zfvj

CCK-4511951391-0100-K01-00001-074
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ISO 900i (Cert.95587-201 I. v.nd 02/061201 4) T MAQ REV 12 Qu02/05/20Il

ISO 9001 (C.,t.95587-2011. Velid02/06i2014) + QAM REV 12 or 02/05/2011

{I\. S Iv1 E)
~ II I

Num·-~-ro~de-do-c-u-m-e-nt--R-ev-O-O--I'p-ag-e---O-O-3--.----------------,1 7.., I~A
O.ocument number 1Sheet J cJI ,.,/
aescheinigunsnum201 4 -1 ~~_~4~5~3~2~s_eit_. 0_21----j I

ST-3478 CF7539 ArcetorMittal
Industeel Belgium

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

Client - Purchasef - B'l!'sleller

Produit - Produ_l - Eneu9ni, Plate(s) I

Pr .et - Pro·ect - Pro·ekt

Reference client - Purchase order - Kaufeuftr.

CERTIFICAT DE RECEPTION 3.2/ EN 10204:2004
Inspection Certifitllte 3.2 I EN 10204:2004
PrOrbc\t:heiniglJJlg 3.2 I EN 1020-4;2Q04

!-_C",-o",m=m."a",n:.::d",eL/..:.P-"o:::.st"e,--..:.ln",t",er.",na",lo",rd",e"-r_-."W",,er"'ks"'""::.:''''te''''lIuo=9 ---'1..:0:.::5:.::9'''0:.::6:.::9'-'/--'O::;o::;o::;O::;S::;o,,-- ~

Bordereau de livraison o.r ery note Uer"U"'lsdokument 80256920 60257010 I>V - ,• ~
DURETE SUR COUPON. HARDNESS ON SAMPLE - ~RTEAUF COUPON

DURETE NACE MR01 75 HRC < 28
NACE MR0175/ISO 15156-3 - NACE MROH5/ISO 15156·3

N° !atQM Etat Loc Eor. T· Uni Mac

540338.5001 000 T3/4 PSS 20 ·C
est result HRC< 28

DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTe AUF COUPON

Rockwell C
Rockwell C• Rookwell C

N" {otQM Etat loc Epr. TO Un! Mac

540338.5001 000 13/4 PSS 20 DC

[Appendix AN 0001059069 00005o_540338001 004_0001

DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTE AUF COUPON

BrinellHB HB10lnd 1<6101•.<1 HB10lnd ~Bl0AV,"

Brinefl HB ~ Brinell H8

ND10tQM Etat Loc Epr. TO Uni Mac Uni Brinell Brineli Brinell Brinell

Min

Max 293 293 293 293

5.033B.5OO1 000 13/4 PSS 20 DC 208 209 205 207

TRACTION A L' AMBIANTE - ROOM TEMPERATURE TENSilE TEST - ZUGVER5VCH BEl RT

Traction RpO,2% Rm ALo~50 A
l'l"nsile tes.i ~ Zugversuch lo~S.65V

50

N" 10lQM Hat loc EDr. TO Uni Mac Uni MPa MPa % %
Min 480 680 30 30

Max 840

540338.5001 000 13/4 1/2SL 20 °C 566 744 37 33

TRACTION A l' AMBIANTE- ROOM TEMPERATlffiOENSllfTEST - ZUGVERSUCH aEI RT -
Traction Rpo,a Rm A loeSO A

Tensile test - Zllgve-rsuch Lo-S,65V .
50

N" 10tQM Etal Loc Eor, TD Uni Mac Unl MPa MPa % %
Min 480 680 25 25

Max 840

540338.5001 000 13/4 1/25T 20 ·C 568 747 37 33
I

I~evicwed by ,j)'-SUnG
ISC ¢Wltnessed by .A ....

QA DEPT. G. T.PY~
DATE '1/,41. 11. 20 I

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We hereby certify that t~ above mentioned prodlJ'ts are complying with the: order requiremes1'ts.
Wir ~~tatiQen hiennit. dass die obengf:mmnten Erz~ugnis5e den 8esteilungvorsch.rifti!t'l ent.'Prec.hen.

I ~ C-:,'

i\)'J SA.<I STEPHANIE WALlEMACQ

:" RQ
17/03/2014
Gestionnaire Commande

.~ EWED & SGS y':?d Mm inspee.lDr

I
~ESSED

./" :.--- . ,&. $ Werksbeauftragle

~ + I +

~
Date / SIill1Jlture: ~ ~

Gt::~{~ :1';' ~ S A AR?f/ !I Dipf. lng, B. Sparty ~?. ir
I ~&'che fihe""~

Industrial Services -

CCK-4511951391-0100-K01-00001-074
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CERTIFICAT DE RECEPTION 3.21 EN 10204:2004
Inspection Certificate 3.2! eN 10204:20Qt1
Pru(bescheinig,uoQ 3.21 eN '0204:2004

Page
Sheet
Seite

004
1

021

M'tt IA
Client - Purchaser· Be".Uer

Reference client· Pure"a,e ~rd.r - K.uf""ftrag ST·3478/CF7539 i rceor I a
Proiet • Proect • Prolekt

I I
Industeel Belgium ISO 9001 (Cert.9S587-201 I. Valid 02/06/2014) ~ MAQ REV 12 du02/05/2012

Site : Rue de Chatelet 266 6030 Marchienne-au-Pont ISO 9001 (Cert.95587-2011. Val~ 02/06/2014) + QAM REV 12.,f 02105/2012

Produit - Product· Erzeueni. Plate(s}

Commande I Poste • Internel order· Werksbestelluno 1059069/000050

Bordereau de fivraison - Delivery note ~ liefefunQsdokument 80256920 80257010

TRACTION A CHAUD -HOT TENSILE TEST - WARM2UGVE.'lSUCH

TRACTION A CHAUD TRAVERS CYlJNDRIQUE EN RpO.2%

C ;odrieal EN • Z findrlsch EN

N° 10tQM Etat loc Eor. T· Uni Mac Uni MPa

Min 285

Max

s40340.4oo1 000 T3/4 PST 280 ·C 445

RESILIENCE - TOUGHNESS· KERBSCHlAGZAHIGKEIT
KCV ASTM 10X10mm EnerglOO Energ In. Energ lnd Energ A'ie tatEK Inti tatEx lnd latex Ind LiJtEx Ave %Sharea 56Sh.area &JbSh.area ~Sh.af<NI

KCV ASTM 10X10mm· Ktv ASTM 10X10mm 100 !nd 100 Ave

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 T3/4 1/2Sl -50 °C 185 182 166 176 ·,1.900 1.800 1.900 1.867 85 85 85 85
,

RESILIENCE - TOUGHNESS· KERBSCHLAGZAHIGKElT
KCV ASTM 10X10mm en",glOO Energ Ind Energ too Eflerg Iwe lall:xtnd LatEx Ind t.at£)( ind LatEx Aye %Sr..area J "Sh.area %Sharea %Sh.Ilrea

Kev ASTM TOX10m"'· KeV ASTM 10X10mm Ind lnd Ind Ave

N" 10tQM Hat loc Epr. T' Uni Mac Uni J J J J mm mm mm mm % % % %

Min 75 75 7S 90 0.380 0.380 0.380 0.380 50 50 50 50

Max

540338.5001 000 T3/4 1{2ST -50 ·C 156 163 140 153 1.600 1.800 1.500 1.633 70 75 70 71.667

"ESILIENCE· TOUGH~ESS - KERBSCHLAGZAHIGKEIT

KCVASTM 10X10mm Energlnd Enefglnd Encrg lnd Er.ergAvl: l.tEx 100 latE. 100 \..It&!nd latex A....e ~Sh.area %Sh..area %Sh.area %Sh.area

KCVASTM 10X,l)mm - KCV ASTM 10X10mm Jnd 100 In<! Ave

N'lotQM Hat loc cpr. I' Uni Mac Uni J J J J mm mm mm mm % % I % %

Min 3S 35 35 45 0.380 0.380 0.380 0.380

Max

54031B.5001 000 T3{4 1{2ST -46 °C 170 163 154 162 1.900 1.900 1.900 1.900 85 85 85 85

RESILIENCE· TOUGHNESS· KERBSCHLAGzAHIGKEIT
KCV ASTM 10X10mm Enerq tnd E~r9Tnd Energlnd Energ Ave latblnd latExlw.! LatE~ Ind LatEx Ave %Sh.area %Sh.area %Sturea %Sh.arei:l

KCVASTM 10X1Omm - KCVASTM 10X1Omm Ind Ind Ind Ave

N'lotQM Etat lac Ear. TO Uni Mac Uni J J J J mm rnm mm mm % % % %

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

Max

540)38.5001 000 T3/4 1/4SL -50 'C 165 177 167 176 1.900 1.900 1.900 1.900 85 85 85 85

,

.J;a.5unG\ ~evieWed by I
ISC .i Witnessed by ~ ---'

QA DEPT. G. T. pyQC 1
DATE 1f~' . fl. 20/~

NOU5 certifions que les produit5 ci-dessus sont conforme5 aux prescriptions de la commande. I
We hereby CE'rtify that the above mentioned products: are complying with tlte order requirements. !Wir bestitigen hlermlt. dass- die obengcmanfttcn Eneugr:isse den 8eslcHur.gvorschriften entsprcchen.

tW~S~fSTEPHANIEWAllEMACQ'" J:t '17/03/2014

Icr REV~tWED ~ ~~~.., ~/ SGS ~d ~~.=::rcomm.ooe

L
fB"'V~ITt1ESSED ~~j Tlv :: ._-..
Date J.Jt !n~e:

G~an~(~ lIlr./~ ~SAAR~ ~
5che Lloyd Dip!. Ing. B. Sparty >j?/~/lI.,tJbe~§'·

mc usmal "ervlces ~

CCK-4511951391-0100-K01-00001-074
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[ASIVIE]
CERTIFICAT DE RECEPTION 3.2/ EN 10204:2004 Numero de document Rev 00 !page 005
;nspectlon Certificate 3.2/ EN 10204:2004 Dtxt.ment number Sheet

0~1Prilfbe,cheir.lgung 3.2 / EN 10204'2004 8OSche;n;gun9"'2o14-1 06~~p Isoite
4 121

Client - Purd,aser - B~teUer _.

ArcelorMittal
I

Reference dient - Purchas. order· Kouf.uftrao ST-3478/CF7539 I
Proiet - Proiect • P,oick' . !

r

Industeel Belgium ISO 9001 (CerUiSS87-2011. Valid 02/0612014) + MAQ REV 12 du02/0S/201Z I

Site: Rue de Chfltelet 2666030 Marchienne-au-Pont ISO 9001 (Cer\.955B7-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012 I
Produit - Product - Et.leuarus Plate(s)

Commance I Poste - 10ternol..-dE, - W"bbestellunq 1059069/000050

Bordereau de livraison • DelNerv !lOte -lieferuno,dokumeot 80256920 80257010

RESILIENCE - TOUGHNESS - KERBSCHlAGzAHIGKE!T

KCV ASTM 10X10mm EOer'gl:ld &>erg lit<! Energlnd Energ Ave latex Ind l.tE_lnd ~tExlnd LatEx Ave ~Sh.area %Sh.arca ~Sh.area ~Sh..ari!a

KC'I ASfM 1OX10m", - KCV ASTM 10Xl0mm Iud Ind 11K! Ave
N" lotQM Hat 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 SO
Max

S40~3B.SOOl 000 T3/4 1/4ST -50 'C 166 168 141 158 1.900 1.900 1.800 1.867 85 85 75 81.667

RESILIENCE - TOUGHNESS· KERBSCHLAGZAHIGKEIT

KCVEN 10X10mm Energlnd Er.erglnd Energlnd 'EnergAve tatEx Ind latE_IOO talExtnd latEx Ave %Sh.area %Sh.arca %Sh.area %Sh.area

KevEN 1QX10mm· xevEN 10X1Omm Ind Ind I.d Ave
N" lotQM Hat Loc Eor. T· 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

540338.5001 000 T3/4 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· 3/4 areite

Loc T Tete - Top - X<>pf

EDf, Eoaisseur 1/2 Mi ellaisseur - '/2 Thick..ss - 1/2 Dlcle

Eor. Epalsseur 1/4 Quartepaisseur - 1/4 TI1lckness' 1140icke

EDr. Epaisseur P Peau - Rolled Surface - Walzfliche

Eor. Face 5 Suoerfeure - UDper face - ober.

Eor. Sens L lonQ - lonolludlMI· Lang,
.
'Jr. Sens S Standard - St..,dard - Stanc!.rd

Jr. Sens T Travers - TraosV'erse - Quer

Etat 000 Etat thermioue de livraison - H..t 'reatment ,tate of deiivery - War:nebehandlun<! lleferJstanc!

Eor.Eo./Face/Sens 1I2SL Mi epaisseur - 1/2 Thickness - 1/2 Dicke I Suoiirieure - Upper face - obare/lono - Lonoitudlnal-langs

Epr.Eo./Face/Sens 1/2ST Mi eoaisseur - 1/2 Thickness - 1/2 Dicke I Suoerieure - Upper face - obere / Travers. Traewe"e· Quer

Epr.Ep./Face/Sens 1/4SL Quart eoaisseur . 114 Thkknass· '/4 Dicke I SUDerieure - Uoner!ace - obere I LonQ -loooltudinal-LOnq,

Eor.Eo./Face/Sens 1/4ST Quart ecafsseur - 114 Thlckee" • 1/4 OIcke / Suoerieure - Upper face - oberel Travers - T""'I1''''e - Qc'Cr

Eor.Eo./Face/Sens PSS Peau - Rolled Sc~face - Wolzflic.~el Superieure -lipper face - oberel Standard - Stand"'d - Standard

Eor.Eo./Face/Sens PST Peau - Rolled Suriac. - Walznache / SUllerieune - Um>.r face - obere / Travers - T'an.,vef" - Qu..r

J)u.SUnGl~evieWed by
Ise Witnessed by ....,j i-'""

QA DEPT. G. T. PYO'"
DATe 1"vLIi .20r'1

,.

Nous certifiDns que les produits ci-dessus sont conformes aux prescriptions de la commande.
we hereby certify that the above mentioned products are complpllg with tM order requirements.
Wir bestatigen hienrit, oa$s die cbengenanntl?n Erzeugnlsse dan ~stetlungvorschrifte1'l entsprechen.

~ £%S~
STEPHANIE WALLEMACQ
17/03/2014

- ~ 'L~~~
Gestlonnaira Commande

I~\ IEWED Mii Inspector

WITNESSED .//------- "!r. WerksbelluftragtE'!

~/1. ·Dale~ gn~re: -;; R' ~
~(J71. ~fic

~ SAAR:s:-~

G~ar DipL Ing. S, Sparty ~Cheilhe).P"isch· r Liovrl,

Industrial Service:.: -

CCK-4511951391-0100-K01-00001-074
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CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004
Inspection CC1'tffita\e 3.2 I EN 1'0204:2004
Priifbosch<ini911ng 321 EN 10204·2004

[ASIVIE]
Numero de document Rev 00 Page
Dacumcnt ntJmber sneet
8\lscheirU9un9~nl.-ner Seit~

2014-106953
_ 14 12

006
/

021

ArcelorMlttal

Plate(s)

ISO 9001 (CerI.9SSB1-201,. Va'd 02/06/2014). MAQ REV 12 du 02/0Sf2012

ISO 9001 (CerI.955B1-2011. VaHd QU05/20' 4) • QAM REV '2 of 02/05/2012

Industeel Belgium

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

Pro·et - Pro ct - Pro·okl

Produit - Product - Eezeu .,;,

Reference client - P."chas.order - Kaufauftrag 5T-3478/CF7539

Client - Purchaser - Besteilel"

Commande / Paste - internal order - Werk,be,'eftu,,!! 1059069/000050

80256920 80257010Bordereau de tivraison OeJivery no"e li""feruflQsdoku(';'\(!n"i ' - -
>

MICROGRAPHIE - MICROGRAPHY· SCHLlffBllO

ANALYSE MICROGRAPH1QUE PHASE SIGMA
Micr ",ohv - Schtiffb<1d

W lotQM Etat Lac EpT. TO Uni Mac Unl %
Min

Max 0.001

540338.5001 000 T3/4 1/255 20 °C

IStandard MICRO SIGMA

IEtchant N" 96 (ASTM E407)

ITest result Compliant with procedure
·N·".' , lo~iltii}rH~o.t, lace'

.. " .... ·'M~ariitkatio£i'ft;~i~jjt~,,\il;i~fgiJ~('.'0' ""', '","<
01 Top Surface AN_0001059069 00005o_540338001 003(1} 500X

02 Top Surface AN_00010S9069_0oo050_540338001 003(2) 500X

03 Too Surface AN 0001059069_000050 540338001 003(3) 500X

04 1/2 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

DB Bottom Surface AN 0001059069 000050 540338001 oo3(8) 500X

09 Bottom Surface AN 0001059069 000050 540338001 003(9) SOOX
(,' .'. .",. : '>','o' ."',

IN% F1 f2 f3 F4 FS F6 F7 F8 F9 F10 F11 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 0.000 0.000 0.000 0.000 0.000 0.000
>"

AVeratlE L1 0.000% 0.001 %

AveraQE L2 0,000% 0.001 %

Averaoe L3 0.000% 0.001 %

J)I..SUnGli~ewed by
ISC Itnessed by..vl, l,..-

OA DEPT. G. T. PY6i
IDATE /f"'" ". 20' I

-
.'

Nous certifions que tes produits d-dessus sont conformes nUX prescriptions de Ia commande.
We here-by cettify li,irt tile above mentioned products &rc. complying with thl' order requirements.
lflir bestatigen h:cmit. das5 die obef\genarlnten fr ze-ugni1s<! den BestelhJ!lQvot'schriften cntspn:chim.

I I ~ {)'II SA~'STEPHANtEWALLEMACQ
~ I? 117/03/2014

I~[EWED Jl. ' Q GestiOrlm!:ire Commande

I ~'L'~~ .,,_,.
Date~1:~:7u~;D ~~~ Ti ! we,hbeauftragte

'at~ ~L~17<~ ~SAAR!/ ~
Dip/. lng. B. Sparty ~,s.C/)", e~'bG

~ , -

CCK-4511951391-0100-K01-00001-074
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CERTlflCAT DE RECEPTION 3.21 EN 10204:2004
Inspection Certifkale 3.2/ EN j 0204:200~

PrOfbes<heinigung 3.2/ EN '0204,2004

Numero de document Rev 00 Page
Document r.umber Sh~t

a~cheinfgungnummrr Seite
2014-106953
._. _ .. _ ..... 14/12

007
1

021

~ /~j

I'll>j

R~f~rence client - Purcha", ordar - Kaura.ftr,. ST-3478/CF7539

Proiet - Project· Proiekt

ArcelorMittal

)
Industeel Belgium

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

Produit - Product - Er,euo"'.

Commande 1 Poste . Internal order - Work,bo,toll"""

1509001 (Cert.955B7-20' '. Valid02/06/2014) + MAQ REV;2 du 02/05/2012

ISO 9001 (Can.9S587-2011. Valid Oueen014) + QAM REV '2 of 02/05/2012

Plate(s)

1059069/000050
Bordereau de Iivralson Delivery not. - lieferuno,oo!",ment

FERRITE SUR COUPON - FERRITE ON SAMP.E - fERRIT AUf COUPON

ASTM E562
ASTM E562 - ASTM E562

80256920 80257010

N° 10tQM Etat Loc Epr. TO Uni Macj----+---t---+---t---1:--~--_+--_+--+--+--+__--+__-_I

540338.5001 000 T3/4 555 20°C

::.tandard ASTM E562/E1245

Number of Fields 5 jluunGI ~eviewed by
Etchant N"96 (ASTM E407) ISC I~ltnessed by
Magnification 500X QA nen-l' T ~~

III;J'"I. ,G.... PYO
est result Compliant withS~tandardS nATe n. ~ ".,,\
....::.:}..•:;i::..:\.......-:..: .'-':.»: .::V'···:··· ~~I~~~~~~~~~~~:····:··"::···~·.~:~:~1~EHfii"

TaD Surface I FieldsN° 1 2 3 4 S 6 ~~sl_~9~"8'~lO]±~i'J'[t~3't2I]~i'~3~~1'42;I~ill'5~i':.".,::' ,:.•:::.:.:.. .::-: ."' .•.. :C.< ~ 22:;:';""'; ...<'"
I % 4B.640 48.920 50.170 52.310 52.530

Deviation 1.834 % 95%CI= 2.277 %
Averaoe • Movo""" - Mittol 50.51 4 %

Reouirements - Rooui!; - Bed.,r

%RA= 4.508%

Min

40.000

CORROSION - CORROSiON • KORIlOS~N

923A
ASTM A923 A - ASTM A923 ...

Max
55.000

NO lot QM Hat Loc Epr. T" Uni Mac1--+-_---!I---+--+--+--_J---+--+--f---4---+--+---l

540338.5001 000 T3/4 SSS 20°C

02

03

1/4 thickness AN 0001059069 000050540338001_002(2) 500X

1/2 thickness AN 0001059069_000050_540338001 002(3) 500X

CORROSION· CORROSION - ~ORR0510N

ASTM A262 E
ASTM A2&2 E - AsTM A262 E

N° lot QM Etat Loc Epr. T" Un! Mac 1--+__--+---t---t---1,.......-~--_+--_+--+--+__--+__--f--_J

540338500' 000 T3/4 SSS

est result

20°C

Compliant with Standards

Nous certifions que les produits ci-de5sus sont conformes aux prescriptions de fa commande.
We hereby iCert.:fy that the above mentioned prodtlc.ts are complying with the- ol"dcr requirements".
Wir bestatigen hiQfmit. dlss die obengemmntefl ErzeugrT.'isQ clen Bestellung..-cy.schriften entsprechcn.

!j...,REV EWED .

Ef WIT ESSED 1
Date /~Si ~ture:

l- 75-iJrtv'
G~~' Lioyri'l' I~

Industrial Se'viG" ;

~ d.~ S~STEPHANIE WALLEMACQ
-<-OJ ~Iy 17/03/2014

_~7 ~.SGS G'", IGesUonnairoComm,nd,

(""/- . ~'0 ""-d IMllm,po<tor
~/'~~j Tlu- :t: ,\\!orlc,be,eftr,gte/--?.. . t>

... ~ ~~ SAAR §.
Dip!. Ing. 8. Sparty ~Che" ~"'"

I
I
I

I

CCK-4511951391-0100-K01-00001-074
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8025701080256920

CERTIFICAT DE RECEPTION 3.2 1EN 10204:2004 ! Numero de document Rev 00 Page 008
Inspection Cl:"rHficate 3.2 f EtJ 10204:2004

I
Document number Sheet 1

PrOfbescr.einigung 3.2 / EN 10204:2004 !Je5cbeirligung~mmer Seit~ 021 =
2014-1069iP ,

14 12 ,

Client· Purcha'er - Best.lIe,
~~--- ArceforMitta'Reference client - Purcha,e order - KautauflrOQ ST-3478/CF7539

Proiet - Proiect - Pro'elet
,

I
Industeel Beigium ,so 9001 (Cert.95561-20l1. V,Ud 02/06/2014) + MAQ REV 12 du 02/05/2012

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

1509001 (Cert.95561-2011. V.nd 02/06/2014) + QAM REV 12 of 02/05/2012

Produit - Prod!JCt . Erzeuoni, Plate(s)

Commande 1Poste - 'nternal order - Werhbestelluno 1059069/000050
I -I

CORROSION - cORROSION - KORROS'CN Sensibilis~ - Sens{tiz.ed -SensloWsiert

EN ISO 3651-2 C
Test descdotion • P'rufbeschreibunQ

N" 10tQM Etat Loc Eor. T· Unl Mac

540338.5001 000 13/4 SSS 20 'C

Irest result Satisfactory as per specification

CORROSION - CORROSION - KORROSION Scnsibiise - Sensitized -S~birl$j~t

EN ISO 3651-2 A
Test descri OOll - ?rUfbeschreibuna

N" lotQM Etat Lac Epr. T· Uni Mac

5403:38.5001 000 13/4 SSS 20 "C

est result Compliant with Standards

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

J\5TM G48 A· NO,SOK - J\5TM (i48A - NORSOK

N" IctQM Etat Loc Epr. T e Uni Mac Uni 'c
Min 24

Max 26

540338.5001 000 T3/4 SSS 25 ·C 25

~tandard ASTM G48A - Norsok D45 j)UUnG lJRevillwed by
Microstructure No Pitting (

ISC ~ltnessed by
...I. ....

~pecimensurface preparation 120-grit polishing
,

QA DEPT. T. PYOf<1G.
~nd grain attack interest no OATE 1ul 1/ . 201'1
ITest result Compliant with Standards

. ....... .".• ·sri~fuieh"~~~(~\rij~~6ri~iii¥i~I6ri~1>t(;b'egcifB~se· .' : .... :..... .':: ....

Lenath - lonaueur - La""e Unit - Unite . Emhoit I Width - La.-Qour - Brelte Unit - Unite - Einhelt Thickness - Ea.imO' - C,de Unit - Unite - Einheit

50.00 mm I 2S.00 mm 15.00 mm
Total area - Surface de I'.,chantinon - Prab""ob.rniiche 4750.00

~:............ :

Start of Test - Oebutdcto>t - Testenb.olnn 13/03/201409:00

End of Test -lin detest - Tostener-de 14/03/201409:00

Test duration - Duree du test - Testendauer 24.00h

Initial weicht - Paid, initio! - Anlanoso.wicht 148.268 c

Final weicht - Paids final - tndgew;cht 148.268 9

WeiQht loss - Perte de ooids - Gewichtsverlust 0.0000

Mass loss - Perte de masse oar unite de surface - Masseverlust 0.000c/m2

Nous certifions que les produits ci-dessus sont conformes aUK prescriptions de la commande. IWr:hereby certify that the .above fr.t!n1ioned products are <:ompiyir,g with tbc order requlre~nts.
Vii:- bestatigen hiermit. da:ss d~ obengenanr:ten frzeugnisse den aeste.ltungvOfschriftt!n e!ntsprechen. , !

! ~ \)'11 S~ !STEPHANIE WALLEMACQ

~VIE~ED ~ '''/03/2''4~ . , G. IGestionnaire COmmiinde

I
WITNESSED

c,. '~-uJ: SGS""" 1"'--~ TU ~-*".Dale ~,;~gn~ re: ~ + .1- A 0,1 ~

I
ltr/ --... ,.//!/"'Y(}C- . ~~SAAD§IG rmanisc r Liov~'

Dip!. Ing. B. Sparty ~Che e~'3-'6i' I' I
Indus rial Service' I

CCK-4511951391-0100-K01-00001-074
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Reference client - P",chase order - Kaufaufua<l ST-3478/Cf7539
----- ArcelorMittal

009
1

021

Pag"
SM.t
Seite

Numero de document Rev 00
Document number
8:es,chelnlQU1\gnummer

2014-106953
~.dJ1J

Client· Purch...r • B..telier

CERTIFICAT DE RECEPTION 3.2 1EN 10204:2004
inspection-Certificate' 3.2 I eN 10204:2004
Prilfbeschelniguog 3.2; Etl10204:2004

f----- ..L .•.

_..cP~r..::O:cie'-'tc::-:.:.p.:.:roo:jec::;t:_'.'-'Pr"'e"tio:::k'i:t=,.."._;:;:==:_--------------------==,..,..-cc::----:::==--:-:-:-:'c:-:-===-c:--=:-,....,---,-----11 I Industeel Belgium ISO 9001 (C",.,.95S97-2011. Valid02/06f2014) ~ MAO REV 12 du 02/05/2012
, i Site: Rue de Chatelet 266 6030 Marchienne-au-Pont 1509001 (C.".9S587-2011. VaHd02l06/201')~ QAM REV 12 of OUOS/2012

i Bordereau de Iivraison - Delivery noto -UeferUl1jJsciokument 80256920 80257010

CORROSION - CORROSiON· KORROSION
CORROSION PAR PlQURES ASTM A 923 C

ASTM A923 C - ASTM A923 C
pH

solution

N" lotQM Etat Lac Eor. TO Uni Mac I--"U",n::..i+--+---t----jr---\---+--+--+--+---t---I---j--~
Min 1.250

Max 1.350
540338.5001 000 13/4 SSS 25 a C 1 .300

~tandard ASTM A923C

~pecimen surface preparation 120-grit polishing

est result Compliant with Standards

rl:-e-nQ~tt-h:-_~L~On~"oc',ue:-;:u"'r"'_~2'.....0''''QE'e~-:1·-':·-u"'n"';t~:CUni-;::'te~-~~U6~'nt!~h(~,"t Width· Lar~ur. 8r~te Unit _Unit. _EinilBit ThICknessi\8.2EEoE'.is~'[e"~.r]_ilJj£_ck8eNI£uln2itill-Nuinijte~-lEiinlheillJt~
50.00 t mm 25.00 1 mm 15.00 mm

mm2

Start of Test· Dibut d. test . Te,tenbOtlinn 13/03/201409:30

End of Test· fin detest· Te,tenon'" 14/03/2014 09:30

Test duration - Durire du test - Testendauer 24.00 h

Initial weioht -Paid, initial· Aof.nQs~wicht 149347 0

final weiQht . Poid< final • Endg....icht 149.347 Q

I ....... ,. weiQ~~i~~ii'f aids - Gewichtsverlust ~,,~':~OQ"/:"'-I

Results - Resultats - Eroobnisse I 0.0 mdd Max requirements -Max "'lMs - w... bod.,f 10_0 mdd I

Loc 3/4 Trois-Quart· 3/4 Width - 3/4 Dreit.

Lac T Tete - Top - Kepf

Epr. Epaisseur

EDr. Eoaisseur

Eor. Face

1/2

s
s

Mi eoalsscur· 1/2 Thickno.. - 1(2 Dick.

Standard· Standard· Standard
SUDerieure .lJp""r fac. - ober.

Epr. Sens S Standard. Standard· Standard

Etat 000 Etat tnermiQue de livraison ~ Heat treatment $tete of delivery - W:irmebehandiung licferu!)tilnd

EDr.Ep.lFace/Sens

EDr, ED./Face/Sens

1/2S$

SSS

Mi epaisseur - 112 1hi<kl1<'" 1/2 Picke 1 Superieure -lJoDerfaco - oboro/ Standard - Standard - Stand.rd
Standard - Standard - Standard 1 SUDelpllrP _ I ''',~A~,-l. 'and",d· Standard

j)uunGI IAReviewed by
ISC IJfJwltnllSSe-d by

QA DEPTA' G. T; IPYO~
DATE 'IV' . ". 20/'1

Nous certifions que les produits d-dessus sont conformes aux prescriptions de la commande.
We he-reby certify that the above me-ntioned products are compiying with the o~d~r requirements.
Wtr bcstat:£efl hiermit. O"'5S ate obC"ngeiWlnlen ETzeognisse oen 8esteUung\lorschrirten ehtsPrectum.

Dip!. Ing. B. Sparty

i STEPHANIE WALLEMACQ

CCK-4511951391-0100-K01-00001-074
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CERTIFICAT DE RECEPTION 3.2/ EN 10204;2004
Im:ppc:tionCertificate J.2IEN 10204:200..t
Priifbe"'hein;gung 3.21 EN 10204';>004

Numero de document Rev 00
Ooc:ument number
BC'$cheinigungoulM1er

2014-106953
14 12

010
I

021

Client - Purchaser - Sesteiler

-,R,-"e~fe::.::re,",n"-,ce:..>c:.:::lie:::.:n"-t-.--,-Pur""c""ha,",seco::or:.:::de,,-r--,K::::.uf....au,,,,ftra-=-9 ---==-sT'---.::..34-'.-'7...,,8u..;/c""F.:..7::.;53"-'9:.-- --t1 ArcelorMittal
Pro"et-p, t-Pr 'ekt

ilia 9001 (Cert.9SS87-201,. V.nd 02lDE/2011) ~ MAQ REII12 du 02/05/2012

ISO 9001 (Cert.95S87-2011. Valid 02/06/2014). QAM REV 12 of 02/0512012

Min; 42.00 %I Max: 55.00 %

to above spedfications - Entspricht der VOl:' cnanntefl vDrscr.t1ftoll

IndU5tee1 Belgium

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

Produit •Product· Erzeugn;"

es.ure de ferrite - fe1rite leve(mea'Suretr.cot - Fcrr~tmessun

I Mesure Ferrite _ •

Valeur

Produit -Prodocl - Erzeugnis.

Unite-Untt -

Position· Position - lose

Mini- -
Releve - Actual - 1st-wert

Maxi- .

42.00

50.50

55.00

%

Valeur Valeur Valeur

42.00 42.00 42.00

50.90 51.10 50.40

55.00 55.00 55.00

540338001

Mesure Ferrite· - Min: 42.00 % / Max; 55.00 %

iHc:atiOn5 ~ Ent5Pr;~ht der vor enamten vorschriftl!n

Unite - Uni' .

Valeur
Position - P051tion • !.age

Mini- -
leve - Actual- ISt-wer'

Maxi - -

42.00

50.80

55.00

%
Valeur Valeur Valeur

42.00 4LOO 42.00

50.90 51.10 50.20

55.00 55.00 55.00

J)Il.SUIJG
lac

QA DEPT.
DATE

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We hereby certify that the aboVE" mentionl"O pmducts are ,ompiying with the order reqt.liremel'1ts.
Wir besUitigen hie unit. des$ die obengcnar:nt<cn £rz.et.lgni!i;se d£'s"J BE-stetllJngvtlrschrlfteil entsPI'tchen.

/.>~
er Lioyd • ( fC

l
Dip/. Ing. B. Sparty

STEPHANIE WALLEMACQ
17/03/2014
Gestroonaire Comrnande
Mill in!ipeetcr
Werksbeauftragte

CCK-4511951391-0100-K01-00001-074

49/296



CERTIFICAT DE RECEPTION 3.2/ EN 10204:2004
Inspec.tion Certificate 3.21 EN l020~:2004

Pnifbe.5Cheinigung 3.2' EN 10204:2004

[A S r~I E]
Nurnero de document Rev '00 Page
Doc~ment number Sheet
Bescheinigungnumme( Seite

2014-106953
14f121

~ ~~=-
~J--~-,

~y(~ .
I • Dip!. Ing. B. Sparty

011
/

021

~
"I>-r

ArcelorMittal

STEPHANiE WAllEMACQ
17/03/2014
Gestlonna!re Commande
Mal inspector
Werksbeauftragte

CCK-4511951391-0100-K01-00001-074
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CERTIFICAT DE RECEPTION 3.2/ EN 10204:2004
lMpec.tion Ce!tifit;a.te 3.2 I EN 10204:2004
PrUfbescheinigung 3.2 / EN 10204:2004

Client - Purchos", • Bes1eller

Reference client - Pllrchase ord...r - Kaufsuftra

Pro"et - Pro"ect - Pro' kt

, l\. S rl'1 E

Numero de document Rev 00 Page
Document number Sheet
Besc.heinlgungnummer Se:te

2014-106953
14 12

012
f

021

ArcelorMittaI

CCK-4511951391-0100-K01-00001-074
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ArcelorMitt~Client - Purc:h1l5ef . Besteller

Reference client - Pur'Mse order - Kaufauftr.

~Q~ddl
'---C-e-R-TI-FI-CA-T-O-E-RE-C-E-PT-'O-N-3-.2-/-E-N-1-0-2-0-4:~2-0-0-4--r-N-u-m-er-o-d-e-docu--m-en-t--R-ev-O-O-Tp-a-ge---O-1-3-----.----------------,O/J-!

mspec.oon Certificate 3.2/ EN 10204:2004 Om:umentO\Jmber Sheet /
P<tifbesch<inigung 3.2 I E~ 10204:2004 Bc,cheinig.ngntnnio14 _106953 Seil. 02i

., A 1'1 ")

"-- Pro'et - Pro'ect - Pr "ekt

t-:,J~L-:I~:-=~::-:nG:....LL._~;_·:e-ed-dy
QA DEPT. G. T. PY
DAlE . I . 2()'

CCK-4511951391-0100-K01-00001-074
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CERTIFICAT DE RECEPTION 3.2/ EN 10204:2004
lnspectron Ccrtlfiute 3.2/ EN 10204;2004
PlilfbeschelOiguog 3.2 I t:N 10204:2004

Client - Purcha5er . aeSl~lfer

Reference client - Furch",. order - Kaufauftr

Pro·et - PrO • - Pro·.k.

NumerQ de document Rev 00 IPage
DoaJment number I Sheaf:

8e5cheini9U1l9""mW14_106953 1
5
"""

. . 14/121

014

O~l

~- -=:J

J~(?r

~ ~ iEWED
[Y'"WI NESSED
Dale I ignature: t ~ ~~·S

~~

'ty;~/'
Liovd (' Dip!. Ing. 8. Sparty

CCK-4511951391-0100-K01-00001-074
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~
IS'(.vI015

1
021

Page
Sh<e,
Seite

1r'\ S r~1 E

Numero de document Rev 00
Docunellt llUtJ1be;

B"cI>e"igun~014_1 06953
1~1",2cl- -l

ST-3478/CF7539

CERT1FlCAT DE RECEPTION 3.21 EN 10204:2004
tns.pi!ction CelliflCiJie 3.2/ EN 10204:2004
PrOfbeschpinigung 3.2 fEN 10,2004:2004

R iE ED
ITNE;:>SED,

Date 1 Signf41:ure:S:X-l ~/YIU
G manis Lloyd (. r

I • ,. A Dip\. Ing. B. Sparty

CCK-4511951391-0100-K01-00001-074
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Numero de document Rev 00 Page 016
Document number Sheet I
Bescheini!lungnummer SCltc 021

2014-106953
14 12

ID flY'
Lloyd !.I$L

~~:._~~~
161l/(

ArcelorMiUal

STEPHANIE WALLEMACQ
17/03/2014
GcstiooMira CommandO'
Mill inspector
Werksbeauftnlgte

CCK-4511951391-0100-K01-00001-074
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017
I

021

~.>t I
11]/,;l-I

Arcelorf\~ittal

Numero de document Rev 00 IPage
Doc.ument f1Umbar Sfo.eet

a...ehcm;gcng2014-10695 ilseite
14/1" ...j

CERTIFICAT DE RECEPTION 3.2/ EN 10204:2004
InspKtion: Cert!fic~tl! 3.2/ EN 10204:2004
Prjjr~e51;heinigung3.2 I eN 10204:2004

Client - Purd>am - 8"".n.,
Reference client - Purchase 0""" - Kaula.f',.

Prgjet - Proi.,,' - Projakt

CCK-4511951391-0100-K01-00001-074
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ST-3478/CF7539

Client· PtHcheser - 8esle-i1e;

Pro et - Pr ""I - Pro' kI

Reference client .. Purchase order - K.aufa-.rllra

~ C)l I
'--~C-E-R-T-IF-IC-A-T-D-E-R-E-C-EP-T-IO-N-3-.2-/-E-N-1-0-2-0-4-:2-0-0-4-'--N-u-m-er-o-d-e-d-o-cu-m-e-n-t--Re-Y-O-o-Tp-a~9-e---0-18-'----------------' (eg/;;...r

Inspet:tiDrl Certificate 3.2 I EN 10204:2004 Da::ument number Sh!-et /

PrOlbescheinigung 3.2IE>r 10204:2004 ee,cheinigungn"2014_1 06953 Scire 021

. __._ 14 12

Industrial Services

~ C7'?~
~~

Dipl.lng. B~arty,>

'STEPHANIE WAllEMACQ
17/03/2014
Gestionnaire Commar..de
Mijlit)Sp9'c:tor
Wcrksbea-.ntragte

CCK-4511951391-0100-K01-00001-074
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[: A S r~1 E=l
\ [A£~.4

'--c-e-R-TI-FI-C-AT-D-E-RE-C-E-P-TI--'O-N-3-.2-/-E-N-'1-0-2-0-4-:2-0"04--'--N-u-m-e-rO-d-e-d-ocu-m-e-nt--R--'e-v~o-0::-....,-pa-g-e---'--0-1-9--,,----------.~ I r/~
Inspe<.ti'cJl'l CertifICate 3.2 I EN 10204:2004 Document nurnber Sh!!et 02/1 ......
P,ufbe,cheinigung3.2/EN1020.:200. !lescheini!iun9""2014_106953 Seite

1M12

I Client - Purchaser - Be<steller A I Aft Ott I
tferel Reference dent - l'urchaseo,der - K.ufauftr.g ST-3478/CF7539 ree or{\" I a
,let· Pro"et . Pr' ,- P,o"e~t

STEPHANIE WAllEMACQ
17/03/2014
Gestionnalre Cornm~tlde

MiJ!ll'lSpec.tor
Werksbea-,Jitragtl!

Industrial Service" I. "

CCK-4511951391-0100-K01-00001-074
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CERTIF1CAT DE RECEPTfON 3.2{ EN 10204:2004
InspectionCMtlficate 3.2 JEN 10204:2004
Prilfbe,<heinlgung J. 2 { EN 10204:2004

Numero de document Rev 00
~tnumber

e..cheinl
g

un
g
n"2o14 -1 0695 3

14 12

Page
Sheet
Selte

021
I

021

HARONES-S TESTING AS PER MTat EHI

ORoeR 105;/0"9

Pial" Nr 0411331>001

Location 1

HRC mc!. HRClllll. HRC Inil. HRC elrerli1J'!
upper au rfa<:e -1 "'.... 20 20 21 20
Mid ,."CIi"" 18 11 19 18
LC1wec surface - 1mm 22 22- 2' 22

HRC !n<!. HRC,oa. HRC inll. HRC average
up·p£or surface.... t mm 20 22 23 .. 21
M'd ~"CltM H 18 19 18
Lowe, surface - 'rnrn 20 23 21 2'

JjUUnG ~viewed by
I$C itnessed by

QA DEPT. G. T. PY<Y~
DATE 'Tu I. ". 20 ("

~ C,,··L
,.,...-'''' .. '-.----

~-"-<

,,/
,,-:'

Dip!. lng. B. Sparty

CCK-4511951391-0100-K01-00001-074
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~ pO]
//1)

Arce10rfV\ ittaI
INDUSTEEL (Belgium)

B.P. 1739 8-6030 CHARLEROI

TOLES LAMINEES A CHAUD
HOT ROLLED PLATES
WARMGEWALZTE BLECHE
LAl\-IIERE LAMINATE A CALDO

Page: I

ml)l).';-JH·..;' IlS.ll:;l)'ilI~' t ef-R' <JSSlti.2i.;IJ, \·AI.l2J~t;:.!r,fJl"l~ I ...."'.AQ RJ~'... II DU{lI"l)<; 1)1'-",

INj)IISjE~I.IS L."IC'.lI.:VI ~ CliR:- ·H~II1·;~OII.VAU!J(Q.1?:":'Oj'; I ~QM.I It! ,,' II 1111 lil'lr1ilCI'J'

Certifica! de contrOle des produirs par 1'\!Sine
Mill lest certificate
Prnfzeugnis
CertifiClllo di controlio interno dei prodotti

: EN 10204
: ISO 10474 3.2

CLIENT rCUSTOMER I BESTELLER I CUENTE COMMAND;; US/Nt NR i ORDER NR i WERKS NR ! ORDINE NR

5186112
CCPU • CERTIFICATE· PROl'ZEUG!'ilS • CERTIFICATO

625886
BORDEREAU! DELIVERY i VERSANDANZElGE I BORDERO

REFERENCE i PURCHASER ORDER, BESTEt!. NR. REFERENZA

ST·23571CF7041

330606
ORGANISME DEWNTROLEIINSPECTION AUIHORIlliY.iJBERWACHUNGIORGANISMO 01 CQI.lM!!!.Q.

LLOYD'S REGISTER ANT 1232001 I 101

PRODurr· ARTICLE· PROFOEGENSTAND - PRODOTTO ; TOLES· PLATES· BLECHE - LAMlERE

MATlERE 'MATERIAL ! WERKSTOFF! MATERJALE SUIVANT f ACCORDING TO I ENTSPRECHEND I SECONDO

rOINCON DE I.'EXPERT IIN?PECTOR'S STAMP
STEMl'EL DES SACHVERSTANDlGEN - PUNZONE DEL COLLAUDATORE

ASTM A 240/M ED.2010a
NORSO}; MOS 04" REV 3 SEPT 2111lJ
PO ;5"",20113 ENQUIRY CASE ~7
SHELL ES 2.;1 rtf\' 2-

H~ller1Tempe • Solvlioo3M~~ - 1..u.:,.,mgsget.otilh1 und abgescbrel;ia • lp:::nempr:u;) WStrCil fOrte

(f1 or VG

R orRF

We certify this !Bal'l meet ASME'Sect ]
PartL S~Grade $~lgo7

Ed.~ Add. -,).-o~...I-.-_~
Certified by

MARQUE DU FABRICAi\'T r BRAND OF mE MANUFACTURER
HERSTELLERZEICHEN ! MARCA DEL PRODlJITORE

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

UN5 532205 (2205)

IoTAT DE jJVl{l\lSON i STATE OF Dcl.lVERY;
U EFl::RZlIST.-\ND .. ST1\T0 DI fORNlTtJRA

['ROCEDE D' UABORATION" MELTI~jGPROCf-SS i

ERSCHMEI.ZUNGSART i PROCEDIMEKTO Dl ELABORAZIONE

MARQUAGE.' MARKING 'KENNZEICllNUNG llOENTlFrCAZIONE

- VO (SIGLE PRODUCTEUR) - NUANCE· NR COULEE - NR TOLE -
POINCON DE L • EXPERT

- VG(TRADEMARK). GRADE - HEATNR· PLATENR - INSPECTOR'SSTAMP

-~~&!~~~~~:~E~~~)SAE~t~Wi~~~J~'NG -SCHMEI.ZE NR -

- VG (SIGLA PRODUTTORF.l . TIPO - NR COLATA . NR LAM/ERA·
Pl!NZONE DEI. COLLAUDATORE

LiSle descriptive - Extell! of material delivery - Umfallg der Lieferung • Descrizione del materiale

Marque
Markings
Zelchen

Marca

Nombre
Number

Smckzahl
Quantita

Designation du produil
Article

Gegenstand
Tipo di prodOllO

N°de tOles
Plates N'
Blecha Nr

Lamiere N"

N'coulee
Heat N"

Sehmelze Nr
N::I colata

N° eorouveUe
TeStN"
Probe NT

Provetta N°

Kg
TheoL

1- 1 12000 x 3000 x 15.00 33B801/1->1 17931 338800.4001
338800.5001

338801.1001

338801.2001

4320

1 4320

Nous certifions que les proouits enumeres ci-dcssus sont conformes au" prescripiions de la commande,
\\'0 hereby certify that the above mentioned product_ are consistent Wilh the order prescriptions.

W" bestatigen hiermit daB die obengenannten Em:ugnisse den Beslellungvorschriften entsprechen.
CertiITchiamo che i prodoni enumerati qui sopra sono confonn! aile prescrizione dell' ordine,

Q. C. Manager Mill Inspector

DESCHEPPER, MICHELE D'ANGELO, TONJNO

Date·Datum·Data

6-lAN·2012

It,mUSTER
(Belgium)

CCK-4511951391-0100-K01-00001-074
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CCPll - CERTIFICATE· PROFZEUGNIS - CERTIFICATO No

625886
ArcelorN\ittal

INDUSTEEL (Belgium)
B.P. 1739 8-5030 CHARLEROJ

f A S r~1 E 1
I._~_ ..... "_~";,._. ,,,,,,_. .. -.'

rfuQ~t2 ( J
J)-/I)

Page: 2

IMnls.iHoJ. ESl 1,St) 'M'l ! \.1:tU \,,)S,.--;-Zi'.j 1, ":"UDi-:· ....:; -"&.141 ..M.,q IU:': i Int! (::itl':.' 1:::1.i\l

iN1)1~q:;I,j.1S 151.)')11(11 ll"f.1H ·.:':S~-:.:!I~II. V..\UI)H?i'lf":'1uM 1 +t)JOJ',fR.~:"~' U On !1t'tl'n·)'19

ESSAIS MECANIQUES
MECHANICAL TESTS
PRUFUNGEN
PROVE MECCANICHE

COMMANDE USINE NR I ORDER NR f WERKS l'.'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 A5
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.l/4ep,lOxlOmm,ASTM/ASME
HEAT SAMPLES * Long.Charpy V notch test 1/4th,10xlOmm,ASTMJASME

INDN. INDIV. INDIV. MOY/AV
J J J J

15,00 17931 338EOO.5001 -046 0 167 lSI 159 159 JhsunG I~evie ~eifb}'15.00 17931 338lWI.2001 -046 0 172 165 159 165

INDlV INDIV fNDlV. MOY/AV
Ie... d by

J J J J QA DEPT. G. T pyoq
15.00 17931 338iWO.500 I -050 0 117 157 145 140 ~I\JC "'Tn/. flf. 20llJ
15.00 17931 338801.2001 -050 0 152 161 147 153 T

Ep(mm) COULEE ESSAIS 1'" (C) ETAT Charpy V longitudinale; IOx lOmm: lI2 ep; AlSA
HEAT SAMPLES ... Long charpy V impact test;lOxl0mm; 1/2 thick;AlSA

INDN INDIV. INDIV. MOY/AV
J J J J

15.00 17931 338800.500 I -050 0 163 148 152 154
IS.DO 17931 338801.2001 -050 0 162 157 159 159

Ep(mm) COULEE ESSAIS '["(e) HAT RESILIENCE CHARPY V TRANSV; peau; IOxlOmm; EN
HEAT SAMPLES * TRANS V• CHARPY V NOTCH TEST; Full Size,lOxlOmm, EN

INDW INDIV INDIV. MOY/AV
J 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 ESSAJS T"Ce) ETAT ResilicnccCharpy V transv 1/4ep,10xlOmm,ASTM/ASME
HEAT SAMPLES ... Transv Charpy V notch test 1/4th,full Size,ASTM

INDIV. INDIV. INDIV. MOY/AV
J J J J

15.00 17931 338800.5001 -050 0 142 126 136 135
15.00 17931 338801.2001 -050 0 i39 152 146 146

Ep(mm) COULEE ESSI\!S T"(C) ETAT Charpy V transversale: 10xJOmm; 1/2 ep; AlSA
HEAT SAMPLES * Trans\! Charpy V-Notch IOxl0, 1/2 thick,ASTM/ASME

fNDIV. fNDlV. INDIV. MOYfAV
J J J J

15.00 17931 338800.500 I -050 0 155 124 143 141

'/.f'; l •

r LiOYd7/~
Industria! Sarvic03

Result.ts del'inspection ot du controle do dimensions: SANS RE."'IARQUE.
Results ofsurface examination and dimensions controls: NO REMARK.
Ergebnis del Bosichtung undMailkontrollen: OHNE BEANSTANDUNG.
Risuhati dell", inspezione e dol eontrollo di dimr.nsioni ; SENZA OSSERVAZIONE ,

Q. C. Manager Millinspeetor
DESCHEPPER. MICHELE D'ANGELO. TONINO

~~ c3b
Darc:~Oatum-ODla

6-JAN-2012

INDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-074

61/296



ArcelorMfttal
lNDUSTEEL (Belgium)

B.P. 1739 8-1)030 CHARLEROI

~-jvl
)J~

Page: 3

CCPU - CERTIFICATE - PRUFZEUGNIS - CERTIFICATO No

625886

llmUSTEU- r:STlSHV('(1l \ C;,iU tl~,!ltr:.~~::. :-\J.ll}M·l(J2'-~141+MAQRl '; II nlJiWfl'.'"Hil19

INDP~Jl':d l~dSlH!.(11 ~ t:1:R I :", )i.J·~,.n, ' \il.l) ;1;-_,£l(oI~lI,J I ...1.) o.'HU,." II f)"1 f,IIA," :i"'~

ESSAIS MECANIQUES
MECHANICAL TESTS
PRUFUNGEN
.PROVE MECCANICHE

COMMANDE USINE NR / ORDER NR / WERKS NR / ORDINE NR

5186112

ANALYSES CHlMIQUES
CHEMICAL ANALYSIS
CHEMISCHE ZUSAMMENSETZUNG
ANALlSI CHIMICHE

Ep(mm) COULEE ESSAIS 1" (C) ETAT Charpy V transversale; JOx JOmm; 1/2 ep; AlSA
HEAT SAMPLES * Transv Charpy V-Notch lOxlO, I12 thick,ASTMIASME

INDlV. INDlV, INDJV. MOYfAV
J J J j

15.00 17931 338801.2001 -050 0 160 142 127 143

Ep(mm} COULEE ESSAIS T" (C) ETAT DURETE BRINNEL 3000kg, PEAU SUPERIEURE
HEAT SAMPLES * BRINELL hardness 3QOOkg; sub-surface

HBIO HBIO HBIO HBMOY

15.00 1793J 338800.500 I 20 0 222 219 225 222

Ep(mm) COULEE ESSA1S TO (C) ETAT TENEUR EN FERRITE SELON ASTM E 562
HEAT SAMPLES * Average rate % offerrite according to ASTM E 562

%

15.00 17931 338801.1001 20 0 49.3 t1JJ" rlln"" IriJ•.
NON CONFUSION DE MATJERE -> TEST CONFORME

1-· -
'~tness4

by
POSiTIVE MATERIAL IDENTIFICATION (PMJ) -> TEST IS CONFOIH"l ISC Oy
CaRR. PAR PI~URESASTM G48 METH. A -> Satisfaisant selon Norme W\ lJl:I'~V p. T. Y~1Corrosion accor ing to }\S1'M G48 method A -> Satisfactory as pel' Specification DATE V Ii
CaRR. PAR PIQURES ASTM A 923, MEn-lODE C -> Satisfaissantsclon nmme
COlTosion accoruing to ASTM A 923 method C -> Satisfactory as per specification

AnaJ~se MICROGRAPHIQUE scIon srcecification -> satisfaisant
MIC aGRAPHIC analysis according 0 specification -> satisfactory

DURETE NACE MRO175/ ISO 15 I56-3 i HRC < 28 -> Valeurs des duretes son! infcrieures a 28 HRC~aceMR-O -75)
ROCKWELL CHARD. NACE MR0175/ SO 15156 <28 HRC -> Hardness values are less than 28 HR (Nace MR- DI-75)

COl1'osion inter§ EN ISO 3651-2 Methode A -> Resultat satisfaisant. Pas de fissures.
Inter. cor. EN 1 03651-2 Pract. A -> Satisfactory. No cracks.

COULEE 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 LlVRAISON
AS DELIVERY

This supply complies with the main requirements of PED 97/23fCE relating 10 the basis mate,ials regardless of the specific tenns of service.

,al! elements are in % except H in PPM

Rcsullllls de I'inspection Cl d.. cuntr51. d. dimensions: SANS REMARQUE.
Results of surface examination and dimensions controls: NO REMARK.
Ergebnis der Bcsichnmg urod MaBkon"ollell : OHNE BEANSTANDUNG.
Riou'ta,i delle inspezione • del controllo di dimcnsiom : SENZ,o\ OSSERVAZIONE .

t:J ffiVIEWED Q. C. Manager Mill Inspector

ff'"WITr\JESSED DESCHEPPER. MICHELE D'ANGELO. TONINO

.' ·i~ c!Jb
Germanisc r nv' 71JC-

r....._~ln_d,;...lIs;,.:.tri~_S_er_(~ ..

Dale-Datum·Da,.
6-JAN-2012

INDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-074
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CCPU - CERTIFICATE - PRtJFZ.EUGNlS - CERTIFICATO No

625886

~~
,~

ArcelorMittal
INDUSTEEL (Belgium)

B.P. 1739 B·6030 CHARLEROI

~----------"""l

I l\.. S fJI E ~Page: 4 /I)

il«"J)osmHL E~J ~so 9(:(1) ({,'EHT. !J'5Slrt-!!lIl. 'i '.l.ID:.0~'-1O)4, ..-tIt \.Q Rf. \' l J nu Olm.2OO1

,,,,)UnItE!. is ISO ;J;.~l i CERT O)sS~~-,"t:lI. " AUO (J~T"-'lul'" I +(j.t,i.., RE'''' 11 I)ao. (/!/o<;"2i).:'l:)

. Ce cerliticat comporte 4 leullles

This certificate includes 4 sheets

COMl'vIANDE USINE NR I ORDER NR I WERKS NR I ORDlNE NR

5186112

ResultalS de l'inspWion ct du oontrole d. dimensions: SANS REMARQUf
Results ofsurf:lCC examination .nd dimensions conlrols : NO REMARK.
Erg.bois dcr Bcsiehnmg und Mallkonrrallcn : OHNE BEANSTANDUNG.
Risullnn delle inspezione e del conlrollo oi dimensioni : SENZA OSSERVAlIONE .

Q. C. Manager Millln,pecter

DESCHEPPER. MICHELE D'ANGELO. TONINO

~~ ~

Date·Datum·Dala
6-JAN-2012

INDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-074
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Industeel Belgium
ArcelorMiHal

QUALITY CONTROL DEPARTMENT - TESTING LASORATORY

FERRIC CHLORIDE CORROSION TEST REPORT - ASTM A923 METHOD C

IB Order

Coupon or:
Heat nr

5186111

338800001
17931

Customer:

Thickness:
Quality:

15,00 mm
1.4462 PREN 35 + S31803 + 2205

Instrument:

Size of Specimen (mm)

lenath I Soecified Width Soecified I Thickness I Specified

50 I 50 25 25 1 15,00 j Fulilhiekness

Total area in em2 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 ml/cm2

Temperature otTest 2sB·c +1-1 c C

Corrosion rate

ijJl.SunCi ~eviewed of
ISC Itfwitnessea by

QA DEPT. G. T. PYO
DATE (J.". 20

Inilial we/9th:

Final wei9th :

weigth loss:

Start of Test:

End of Test:

Duration:

pH

mdd:

148,5987 9

148,5987 9

0,0000 9

22112/2011 12:00

2311212011 12:00

24 h

1,31

0,0 < 10

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

~J'EVIEVIIED lE1'"WiTNESSED
Date I Signature:

~,d":; :,/,;C
~~ma~r' Lioy .

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

I

I t~DUSTEEL
LBelgiUflI)

CCK-4511951391-0100-K01-00001-074
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!ndusteel Belgium

J\.. S r,,'I E

ArceiorMittal

QUALITY CONTROL DEPARTMENT ~ TESTING LASORATORY
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 Magnification:
Image Magnification:

2
3
4
5

Avera e
Sid Deviation

95%C!
%RA

Thickness of Plate
Imager.Z1 m AxioVision

5
500 X

1 X

35-55

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

[jffi"ViEWED J
~WITNESSi:D
Date I Si nature:

~-C~ ~.j:.
Industrial Services

INDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-074
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Industeel Belgium
ArcelorMitta!

QUALITY CONTROL DEPARTMENT - TESTING LABORATORY

FERRIC CHLORID PIniNG TEST REPORT - ASTM G48 METHOD A

16 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 of Test

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

21/121201108:00

2211212011 08:00

24 h

j)uunG ~eviewed by
U~C ~tnessed by

QA DEPT. G. T. PY
DATE ~,f, 201

Specimen mass loss ; 0,00004 g/cm2 <491m2

NO VISIBLE PITTING WITH MAGNIFICATION 50 X

Conclusions : Test in accordance with ASTM G4B-03 and the requirements of the order.

t:VIEWED 1
WiTNESSED

Date I Signature: ~

~~~/Y/Y
arer~a~is~ LiOYd! /.,~

Industrial Services

Date : 23/12/2011
Tested by: RARY Page 1/1

INDUSTEEL
(Belgium)

CCK-4511951391-0100-K01-00001-074
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1/1
n'li if\'~IH
PAGES
x.r 1i:ffi!,J1H
DOC No : FJ201400890-302
~1{f fl· jHl--------..--
DATE OF ISSUE: Julv. 24, 2014

HWASUN-GUN, JEOLLANAM-DO, KOREA

ff l!l ~,Qli(j mIn-

CLAD SPEC.: ASME SA264 ·---------------f -A--g--M'-- -E J-t-'C'l ASME SA765 Gr.2 J-\.
MATERIAL : ASME SA240 S31803

ULTRASONIC & VISUAL INSPECTION, MECHANICAL TEST CERTIFICATE

(INSPECTION CERTIDCATE ENI0204-3.1)
HANWHA CORPORATION
168-1, SANEUM-GIL OEUM-RI HANCHEON-MYEON,

P-13SG-007

PRODUCT NAME: S31083 CLAD PLATE

k;'i!'~

CUSTOMER.. ILSUNG Corporationij1?1:. rf~0J]f" -_....--- ---------------;-------- ---------------
ORDER No : CF-20140401-001

11'/1 fl

I'i :i'::JI1 'J; If\' ~IH
WIO No,

IJIIJ.!)
Remarks

-~l~~~~~ft~;~~~~[__ --l ---------- --.----------
Raw material

J}~I~~r~!J!li heat No,
Shear Strength (MPa) _

-----.---.--- ------------------- _._-_._---_._[--_._----------------1
Min. 140 I Base Cladding

Max. - metal ~~e~:~ ------&s=jjiif~Di--1

!oHiJHfUd:,'f ~~
Visual inspection

result

i)Jx 11~:

Q'ty

Order Size

Dimension(mm)

[Production Size <D +J ]

.-.--....+--. ,__. _._ --------;-=-=-----------t-- .---+------.-----------". - - ------ -. --- --.-.----.---.- ....

fl :i':: (fr \lIN
EC No.

;k,~ Ilnll iff 1Jk
Item No.

FJ201400890 I-----------i-----

G-I/..tI){)/Itt' ..
~ OIANk~

.Ct!>~--l--------_j

FJ201400900 f-------.----+----~

G-1lstJD,I~
:; 7U!l8P{tt-f!

~~!\19\; .fll'
Heat treatment(After cladding)

N/A

*Explosive Bonding Method
*UT (Before Packing) : Accept(IY2014-HW-UT- 083)

*ASME SA264 CLASS 1
t~Q fi Fi
Examined by

~. g.~)y-
tfUt II 'j:
Date of examination 2014. 07. 24

o ,'r 07.x·
Witnessed by I

H~: ,i,j/ II\,::~, fr' ~ 1

Reviewed & Approved by ~;J J[Jl!'~rr'J};----- --------- ReVIewed by

I. W~-I~~l:~~- c~;~ifyti;;;t~-piat~d-d~~~~·ib~d'h~;·~il;~:e--b~~~-~II--.;;;~eptabi~--~-;:;tl;~-,;};,.as;lli~-~~~I~;nat~~] .-------.---- -J§;:
in accordance with the rules of the contract. tyj

, HWH-A-305--;:l.~.fl(REV.oy---------- ----------.-.. - --------.-------------.--.------ .. ---'---' --- - - ---- -- -- -- --- --- IIANCIA J~I

I

CCK-4511951391-0100-K01-00001-074
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[ ASME I [PAGEI??]

3~HCI-C101

~IIIE
REPORT OF ULTRASONIC EXAMINATION Report No IY2014-HW-UT-083

- 0
li~ 'Et ~ AI !f ~ .Jl A~ Page lOF 1~"'Ei"

Customer(-'T--,?-J;1 ) Project No.lName

ILSUNG Corporation P-13SG-007

Item No. / Name Part No. /Name lDuURG Ib'Reviewed t 1/

SA765 2 + SA240 S31803 CLAD SEE JOINT NO.
Ise DWrtnessed "A&~_

TRV No. Revision Operation No. Aplicable Specification. (~%TI-:2'i) DArt ·11,{ C.;~< _~ KJ
pas No. SA264-S31803-SG07-01 (Rev.1 ) ASME SA578 S6, LEVEL B qjf, :/.=1

Examination Time CEjAfAI71) After Cladding Surface Condition (l:E e1 ~EH) As Buffed
./ 11/

Equipment (~I:JI) Probe (Et~Af) Calibration
Reference Block

Standard Block
(CHI:JI AlgjJt!)

1.0 No. 1005426 Maker Type MHz Size Angle (If~AI~38)

Type SS150SL PANA METRICS (1;24PF2R 2.00 O'
Maker SONATEST -NOT IIW N/A

Due Date 2014-08-25

~~~ wit h in 5% Fu I I Screen Height -§-~~ wi thi n 10% Ful I Screen Height

Cable Type LEMO 1S Cable Length 2.0 M

Setting Sensitivity Method (6'"!I.~~~~) Test Temp

Probe(Et~Af) Method( <gJ-'gj) Standard(.±E~f{.s:.) Scanning(-,?-Aff{ .s:.) Algj.g.s:.

BACK STANDARD SENSITIVITY 20'C
PF2R

REFLECTION
B1 - 80%

+ 6dB Couplant

~~oW~

WATER

.....,

~
I +-1)~~ I

," ....~ /. ..... . - .......... '". --~. ~<.

t ~

1
Scanning Sketch

Joint(Part)No. 01 ~(¥-.g.)\!:!:£ Result(~ Jlf) Interpretation (';gj 7 f) Remarks(1:J1 j],)

FJ201400890-01-04 (88+10)T X 0.01358 Accept No Recordable Indication

FJ201400900-01-04 (73+10)T X 0.D1358 Accept No Recordable Indication

-BLANKS-

./
WREVIE rJE[J
I.... Y'

nate I SiClna lure:

//'<...... ~1.:rn-f.1. ft
lG"erm

l ...tI", ltrial SelVlees

Examined By

t/f/-Level

[i] Date of Examination ~ Af '§i:A:f

II
AI gj Af C. M. Bae 1': 2014.07.24.

Reviewed & Approved By [J Witnessed By gj 2.1 :A:f

Level III

~ ~/ -@-'2JAf D. Y. Kim L Reviewed By ~~:A:f

- -

CCK-4511951391-0100-K01-00001-074
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"

l 1\ ~ l\.Jf 14 , iPAGE ?Jp I
CERTIFICAT DE RECEPTION 3.1/ EN 10204:2004 Numero de document Rev 01 001 l

..... _... ".... - I .
Page

Inspection Certificate 3.1 I EN 10204:2004 Document number Sheet / /':Prufbescheinigung 3.1/ EN 10204:2004 Bescheinigungnummer Seite 004 ""2013-129217 ;>"'';::, ''''~''5:~

Client - Purchaser - Besteller SNP INT'L CO., LTD.

ArcelorMittalReference client - Purchase order - Kaufauftraa 13633F/13633F

Proiet - Pro'ect - Pra'ekt

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 150 9001 (Cert.95587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012

Produit - Product - ErzeuQni, Plate(s)

Commande / Paste - Internal order - Werksbe,telluno 1057771 /000030

Bordereau de Iivraison - Deliverv note - Lieferuna,dokument 80252948

#010 - PRODUITS L1VRES - DELlVI'RED PRODUCTS - GELIEFERHN GEGENSTANDE

Nuance - Grade - Werkstoff UNS 531803 PREN 35 Selon norme - According to - Entsprechend ASTM A 240/M ED.2013a

UNS 531803 PREN 35 ASME IIA ED.201 0+AD11 SA 240/M

UNS 532205 (2205) ASME IIA ED.201 0+AD11 SA 240/M

UNS 532205 (2205) ASTM A 240/M ED.2013a

EDaisseur - Thickness - Dicke 112.00 mm 1 LarQeur - Width - 8reite 13,048 mm 1 Lonoueu r - Lenoth - LanQe 18,000 mm

Specification - Specification - Spezifikatian I
',JLSUIIG~Reviewed by

ISC DWItneSSed by

QA~, S.J.~~
DATE :V\l/:y. ~J\'4

{ I I. 'I

Etat thermique de livraison - Heat treatment state of delivery - Warmebehandlung Lieferzustand jf#J1/
Hypertrempe a j'eau ( 1100 0 C - 2 min/mm ) - Solution annealed and water quenched - Wasser abgeschreckt

Procede d1elaboration - Melting process - Erschmelzungsart

Electric-arc furnace - VOD - Finish n° 1 - 1 D - 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.
Stz ErzeuQnis Schmelze nr. PrOflos nr. 5tz Erzeuanis Schmelze nr. PrGfJos nr

01 513414001 43501 511463.5001

r-1 - Total- Gesamtzahl 001

/
~REVIEWED

o WITNESSED
Date I Signature:

~(d!%Vf'
Indusb'lal Services

NOU5 certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We' ~y certify that the above mentioned products are complying with the order requirements.
Wi, :igen hiermit, dass die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen.

-~
LEONARDA ALLEGRO
27/12/2013
Gestionnaire Commande
Mill inspector
Werksbeauftragte

~
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I A~MP.I PAGE 401
CERTIFICAT DE RECEPTION 3.1 / EN 10204:2004 Numero de document Rev 01 Page 002
Inspection Certificate 3.1 / EN 10204:2004 Document number Sheet / :F"CC:::;
Prufbescheinigung 3.1/ EN 10204:2004 Bescheinigungnummer Seite 004

2013-129217 .".~:> c."",>,

Client - Purchaser - Besteller SNP INT'L CO., LTD.

ArcelorMitfalReference client - Purchase order - Kaufauftraa 13633F/13633F

Proiet - prO'ect - Pro'ekt

r
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 - Erzeugnis Plate(s)

Commande / Poste -Internal order - Werksbestellunq 1057771/000030

Bordereau de livraison - Deliverv note - Lieferunasdakument 80252948

#020 - ANALYSE CHIMIQUE DE COULEE - LADLE CHEMICAL COMPOSITION - SCHMELZECHEMISCHE ZUSAMMENSETZUNG

C Mn P S Si Cu Ni Cr Mo
% % % % % % % % %

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 0.170B 35.50
Max. 0.100 0.100 0.2000 100.00

(01 ) IPREN = Cr+(3.3*Mo)+(16*N)

I
fJlSUIJGI~vfted by

ISC itnessed by
QA DEPT. S. J.. ftu .....,.

DATE ~--1\A,V. ;,y) .20\\1/
\I

~ ~
.?1~v

/
[!f REVIEWED
o WITNESSED

D~ ''''p, . /Jii.
Germanischer Lioyd

Industrial Services

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We' ~y certify that the above mentioned products are complying with the order requirements.
Wit tigen hiermit, dass die obengenannten Erzeugnisse den Bestel1ungvorschriften entsprechen.

--
LEONARDA ALLEGRO
27/12/2013
Gestionnaire Cornmande
Mill inspector
Werksbeauftragte

~

CCK-4511951391-0100-K01-00001-074
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A~ME PAGEl 41 I
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 '>ih. "",:',

Client - Purchaser - Besteller SNP INT'LCO., LTD.

ArcelorMiftalReference 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

I
Site: Rue de Chatelet 266 6030 Marchienne-au-Pont 1509001 (Cert.95587-2011. Valid 02/06/2014) + QAM REV 12 of 02/05/2012

Produit - Product - Erzeuqnis Plate(s)

Commande / Poste -Internal order - Werksbestelluno 1057771 /000030

Bordereau de livraison - Deliverv note - LieferunQsdokument B02S2948

#072 ESSAIS MECANIQUES - MECHANICAL TESTS - MECHANISCHE PROFUNGEN "

DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTE AUF COUPON

Brinell HB HB10lnd HB10lnd HB10lnd ~B10Ave

Brinell HB - Brinell HB

N° lot QM Etat Loc Epr. TO Uni Mac Uni Brinell Brinell Brinell Brinell

Min

Max 293 293 293 293 A
ku

511463.5001 000 13/4 PSS 20 °C 223 229 223 225 ••• '- .;

DURETE SUR COUPON - HARDNESS ON SAMPLE HARTE AUF COUPON QA DEPT", S. J
DURETE NACE MR01 03 HRC < 28 UATI: ·11J~l ,'rx. '1

NACE MR0103 - NACEMR0103

N" 10tQM Etat Loc Epr. TO Uni Mac 'I PtA
Y V 1/

511463.5001 000 13/4 PSS 20 °C

est result HRC < 28

DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTE AUF COUPON

DURETE NACE MR017 5 HRC < 28 ./
NACE MROl 75/ ISO 15156-3 - NACE MROl 75 115015156-3 LI REVIE WED
N" 10tQM Etat Loc Epr. TO Uni Mac o WITN SSED

O,r.eJSi9!1 ture:

~ /~ ',JU, '/~
511463.5001 000 13/4 PSS 20 °C G rmani 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 Epr. TO Uni Mac Uni MPa MPa %

Min 450 655 25

Max

000 13/4 PST °C " 760 ' 31511463.5001 20 592

RESILIENCE - TOUGHNESS - KERBSCHLAGzAHIGKEIT

KCV ASTM A923 B 10X10mm Energ lnd Energ Ind Energ [nd Energ Ave

KCV ASTM A923 B10Xl Omm - KCV ASTM A923 B1OXl Omm

N° lot QM Etat Loc Epr. TO Uni Mac Uni J J J J

Min 34 34 34 51

Max

511463.5001 000 13/4 1/4ST -40 °C 264 246 252 254

Loc 3/4 Trois-Quart - 3/4 Width - 3/4 Breite

Loc T Tete - Top - Kopf

Epr. Epaisseur 1/4 IOuart epaisseur -1/4 Thickness - 1/4 Dicke

Epr. Epaisseur P Peau - Rolled Surface - Walzflache

EDr. Face 5 Superieure - Upper face - obere

Epr.Sens 5 Standard - Standard - Standard

Epr.Sens T Travers - Transverse - Quer

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We.!- -~y certify that the above mentioned products are complying with the order requirements.
Wit :igen hiermit, dass die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen.

LEONARDA ALLEGRO
I27/12/2013

Gestionnaire Commande
Mill inspector
Werksbeauftragte

~

CCK-4511951391-0100-K01-00001-074
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Rev 01CERTIFICAT DE RECEPTION 3.1 1 EN 10204:2004
Inspection Certificate 3.1/ EN 10204:2004
PrOfbescheinigung 3.1/ EN 10204:2004

Client - Purchaser - Besteller

Reference client - Purchase order - KaufauftraQ

Proiet - Pro'ect - Pro'ekt

Numero de document
Document number
Bescheinigungnummer

. 2013-129217
SNP INT'L CO., LTD.

13633F/13633F

Page
Sheet
Seite

004
1

004

rpAGE I. ~l---I

""St:" . """'.

ArcelorMittal

I

Industeel Belgium

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

[SO 9001 (Cert.95587-2011, Valid 02/06/2014) + MAQ REV 12 du 02/05/2012

[SO 9001 (Cert.95587-2011. Valid 02/06/2014) + QAM REV 12 of 02/05/2012

Prod uit - Product - Erzeuanis

Commande 1 Poste - Internal order - Werksbestelluna

Bordereau de Iivraison - Oeliverv note - LieferunQsdakument

Plate(s)

1057771/000030

80252948

Etat 000 Etat thermiaue de livraison - Heat treatment state of delivery - WarmebehandlunQ Lieferustand

Epr.Ep./Face/Sens 1/4ST Quart epaisseur - 1/4 Thickness - 1/4 Dicke 1Superieure - Upper face - obere 1Travers - Transverse - Quer

Eor.Eo./Face/Sens PSS Peau - Rolled Surface - Wa[zflache 1Superieure - UDDer face - obere 1Standard - Standard - Standard

Eor.Ep./Face/Sens PST Peau - Rolled Surface - Walzflache / Superieure - Upper face - abere / Travers - Transverse - Quer

#082 ESSAI5 TECHNOLOGIQUES - TECHNOLOGICAL TESTS - TECHNOLOGISCHE PROFUNGEN

CORROSION - CORROSION - KORROSION

CORROSION PAR PIQURES ASTM A 923 C
A5TM A923 C - ASTM A923 C

N" lot QM Etat Loc Epr. TO Uni Mac t=t==t=jt=j==j==t==t==tt~4~~=~8:~=Jb~y:jt=j
- I!III~ bv

000 T3/4 SSS511463.5001

est result

Loc

Loc

Epr. Epaisseur

Eor. Face

Epr. Sens

Etat

Epr.Eo./Face/Sens

3/4

T

S

S

S

000

SSS

25°C

Satisfactory as per specification

Trois-Ouart - 3/4 Width - 3/4 Breite

Tete - TaD - KODf

Standard - Standard - Standard

Suoerieure - UDper face - obere

Standard - Standard - Standard

Etat thermiaue de Iivraison - Heat treatment state of delivery - Warmebehandlung Lieferustand

Standard - Standard - Standard 1Superieure - UDDer face - obere 1 Standard - Standard - Standard

P7.J"i.1l! V

/

~EVIEWED

o WITNESSED
Date I 5ignature~

. "r'<./'}1/~Vr
~manillCher lloyd

Industrial Services

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We I· "y certify that the above mentioned products are complying with the order requirements.
Wii ;igen hiermit, dass die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen.

LEONARDA ALLEGRO
27/12/2013
Gestionnaire Commande
Mill inspector
Werksbeauftragte

~

CCK-4511951391-0100-K01-00001-074
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9
1
i' r"r,J),

'I u'11 (Ii
w " '..:..I

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 (H/N : 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 i ASTM A751-14(OES)

?L :..:.·: ::..:: ::: ..:: ..:..::.::..:.:.:.:.: :.::::::~::J::: ..::.:.:::.... :::_::::.: ····.··.:··:.·::.·: :.:.:··..···::.::··~:·:~jJ~~!0:~7.~·1~·1:~~§:~.~L····.· ..:·.·::
Mn . % i ' 1.84iASTMA751-14(OES)

P :::::::.:.[': :: ::: ~~: :i:'::..:::"::':":'::.::':::.:".::':::::".::"":::"..:::: ::O'::O'~Tl.~~!~.:~7.~.1·~·1~~§·~.~).···········
~ ! ~ : ! _ ~:.~~.1 ..:..I\?!~ ..I\!~.1.~1.~~<:).~.~L .
Cr _ ! ~o .:....................... . ~~:.~!.1.~?!~..~?~~.~.1.~(g~.~.) .
Ni L........~ l. __ . 5.05. ASTM A751-14(OES)

~~:~L!}~fi;~~~;i~i~iii~~~i
!i __ . i % __ .~:.~gg.:.,1\.?!~ ..~?~.1~.~.~(g.~.?) .
~.~. .__ . :__:: __ ..:.: ..:.::.:.:::..:..::..:__:::~ .. __I ·::__::: .;.____ . .2:. 1.?LI\?!~__~?~.~.~.1.~(g~.?L
.~__ __ .. __ __.__. .. __.__. __ .. __ ..l.. ~o __ . __ l. .. __ __. L __.__ __ __ .. __ .__2..~~..:..I\?!~I ~.1.g~~.~.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/ fiJrHlf/-i/l/

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~. mk-.. I

1 of Total 1 Pagels)

~&I

M(210 X 297)
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INSPECTION CERTIFICATE

PROJECT NO.: { A SMB
DRAWING NO. : *POS NO.:FJ20140100890-201 REV.O

Yr;:, TJl=-wDONG
'~ _ #67, Noksansandan 27-ro,

Yi~:()j\JCi.' Gangseo-Gu, Rusan, Korea.
3.1 according to ISO 10474/EN 10204

~101~ lil?
,,<))

'AGE: 1 of 1

: (1")~AaORDER NO.

(1")~§j- §j-'i?if?J

140407-16021-001

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

Remark

N/A

PT liE.3

Bend
Test

Radius
Angle

149
148
149
149

HV10

Hard
ness

Acceptable
(ASME SE709)
F.M

MT liE.3

80.0
82.0
82.3
84.6

80.0
81.0
84.0
88;0

J
Ave.

16.0 I 20.0,

UT liE.3

Acceptable
(A$ME 8.1\388)
F.M

Temp. : -45"C

Notch: 2v

::.',",:',!, ','-'--

r,==_===-:;:;~.=,..;:;::.===

'69;27$.0 .85.0

6~.~ ..76.lj .. 89.0

?'?'~F~~'O 80;?
68'.9 \,'8'0.0. 86.0

%

R.A
%

E.LSize o.f Test ITem.1 Y.S I 1'.8SpecImen p

DIGL, I MPa,
m~'c

12.5 50.0

~est I Tensile Test *.4 I Impact Test
ReqUlrements ----l

D I I Iii I

i
r
e i------=-
c

Spec. I ~ I I I

Customer's Requirement.
I_~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~"~~YKI~~&~W~O~M~O&FI~GAAINPAA~I~r- " HARIlNESS : HV1 0220 MAX
1_~:""-+";::';;;+--;-:;;:-t~":'-~+----=:::""-+---=-':":-'--+~=---1f---==--r--=-='-+-~-T~~""7f----=-:"':t-~~+;:::-~---j"--~-----j "NACE 510 : NACE MR0175 / ISO 15156 Parl-3 (2009)
1"" " (L) : LAODLE ANALYSIS. (P) : PRODUCT ANALYSIS

enereoYC"certifYma:'nliem8tenarnerennl8.s-oeenmade by an approved-process andtestect ill

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~)

Surveyor IThis Certificates can be verified as an original in our homepage_WWW.TAEWOONG.COM (T: 051-329-5121)

Articles

Notes: ,ILl Direction: L=Longitudinal Tr=Transverse T~Tangential R=Radial U=UW-13{Direction Parallelto the Axis of the Vessel) A~Axial

)Ii.2 Heat Treatment: N=Normali7.ed A=Annealed 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=Oil Cooled F.A.C~F~rcJd air coolt~
)Ii.3 Surface Condition: A.F=As Forged R.M=Rough Machined F.M=Finish Machined )Ii.4 ... Tensile Test: Y.S=Yield Strength T.S=Tensile Strength E.L=Elongation R.A=Reduction OfArea G.L=Gauge Length Miameter

DOC ID NO.:C-906-01 REV.O DATE:2013.01.22

Unit

CCK-4511951391-0100-K01-00001-074
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HEAT TREATMENT CERTIFICATE

Report NO.
Date

HR201405-0633

May 03,2014

Work No. 140407 -16021-001

Customer (9)~:§:} :§:}~%7ol-

Description TUBE SHEET

Material SA765Gr2

Quantity 4EA

Hardness -

Method of heat Normalizing & Temperingtreatment

Heat No. 4-88191

Order No. (9)~Aa

( 880 ) . C

( 5.5 )HRS

A.

( 620 ) • C

( 6.0 )HRS

~.C

Hardness DataItem List

No. SiN SIZE
, 001 1,448.00 X 0.00 X 93.00

-BLANK-

Q'TY
: 4 EA

N~ 1 I

/

2
\

I 3

DOC 10 NO.:IR-906-04 REV.O DATE: 2013.01.22

CI REVIEWED
o WITNESSED
Da~.S1j,~ure·

Clh~(~~~
Industrial Services

C.H.kAr1
Manager of Quality Assurance Dep't

CCK-4511951391-0100-K01-00001-074
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HOLDING I HOLDING
TEMP TIME

b~d>L I 6Jtt~s
SUPERVISOR

CERTIFIED TRUE COpy

'\:l> ..
@
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'"0

@

LJ

N05

(S03a}·"

l12'ACCEPTED
O~CTEOOHOtD ..

I~sy

:1!9.A {fit f!
, ~/#'()3,,.,*.

"~'Q"'"
v'tA~

Mlinaaer (jfllltJlillty I\$svrance Sect Ipn
West .Japan WPr'kslKtlrashtkI)' .

JFE ~7--JIi :f:l~:M: illiS'$l!ilitJ1lfUI'1l0 ,
JFE Steel Corporation WEST JAPAN wo~s N'"'''''''''.''

S {t
DATE FEBRUARY 21,2014

ji8*.~P1T(.ItJti!&)

[ASME]

JFE

if

l!'t

SIZE

aQ"I¥

. "..; .

i'lja*I!l~Ai{••l :T11~'llli) I ~l!l"'*1tIll*.JII••1TEl\'lES'T JAPAN WQ~!l(J(URASHtKt): I. MIZUSHiMA. KAW"SAKI-ooRl, K\!RA~IKI-cITY.OKAYAMA-PRF,712'e511 JAPAN
;: I})~ '"~'''H;l:ft.llil!ijlj)ilititifi~.f!mt>''t".B I) il:TThlS.I""P."tl<in C~rtffi""'" IS priO\<tl"iti,.....,"'" h"lP"¥ "",OllO,hllolO\1V,

310X 224QX 41~q
310 X 2240)f470q
310 X 2240 X 4799
310 X 2240 X 4100'
310 X 2240 X 41QO
310. X 2240X.4100
;310 X 2240 )(410.0>'
31 <> X 224(LX 4:rQP
310 X 2240 X 4700
310 X 2,240 Xf'-:700
310 X 2240 X 4700

'"'·U:·W.UUJ'fU ·\.tU.,":L,;. 1"·U _..~_~ _

,TWS355

A 1
A 2
A 3
A 4
A 5
A 6
B 1
B 2
B 3
B 4
135

SLABHEAT

-813191

NO. I NO.

J1i1liliil~ {it, ii-l'}

tiE SJj *' If''~
·,·,"e E'R1'd F I
;Ii '/If ii, .
ORDERiNO.

;j; :;t '?J
SHIPpeR
~ ~ ;ft
CUSTOMER
lfI, :g,
COMMoDITY

m ~

SPECIFICATION

CCK-4511951391-0100-K01-00001-074
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~1P]
REPORT OF ULTRASONIC EXAMINATIOt I

~~n~iEt~~A~~:ilM 'ASME
I·..... et~ Jl N 2!! XI LI OJ EJ ~ Report No. ~::il)..1 \:!:! 2

c::J

Ill~
KOREA TESTING ENGINEERING CO.• LTD. KTE-NS-TW-140521-U121
[] ~Af:.!¥!&:.1!t2:lAI Afof=fl ~~2~ 414-2 ~~21:e!"2~ Page No. III I01 XI \:!:!2:
o TEL: (051) 207-0715 FAX: (051) 207-0716 1 of 1

Owner / Customer(~~~/'§t~jH) Project Name./No.(~Af\!J/\:!:!2:)

f?) e!- £Ir 2J.2 ~~ ~Ol.kl
20

Item Name./No.(All~\?J/\:!:!2) Part Name./No.(.!¥!~\!J/\:!:!2) / Dwg NO.(.~'2'!\:l:!2)

TUBE SHEET N/A

Traveller / PCD No.(§C1I~2.f) Procedure No.(Rev. No.) / Acceptance criteria Cg2:lJI~)

N/A ASME SA388

Examination TimeC~NAIJI) Surface Condition 0 As Forging o As Casting 0 As Welded

• AFTER HT o BEFORE HT (H.'2'!~EH) • As Machined 0 As Ground 0 Etc

Material Type(XH@!) Couplant(~~[JH~)

SA765 Gr II .Oil DCMC o Glycerin o Water o Etc

Standard Block Type(@~) Reference Block Type(@~)

(H.~ AI~-l:!) IIW (CHl::l1 AI~-l:!) N/A

UT Equipment(~~JI)

Maker(KlI~N) 2'§1! Model Serial NO.(~~~ Due Date of Calibration(lil i~HfB:~)

GE lIT USM GO 12105393 2015.01.02

Screen Height Linearity(~ {::!~) Amplitude Control Linearity(g~~)

within ± 5 % FSH within ± 10 % FSH

Probe(~~Xf)

~ EH ::>f 5:. ~ llf * 3 JI ~ EH Z;5:. ~lIf* 3 JI--, 0

Type Angle Frequency Size Type Angle Size

B2S-E o 0 2MHz 024 "-DLSUIJG~~~viewed by
'''ll'V "1.........-

OA DI=PT ~ I l.IWA.u

Setting Sensitivity Methode(~ 5:.~~) DATE "JV\V. <YK. 2O\L 14
Cable

RG174
1 Sensitivity Method

BACK REF' METHOD If ~J
(7j101~) W5:. ~~~'g;j)

Standard Sensitivity B1 : 80%
Scanning Sensitivity

Standard Sensitivity + 14 dB
(H.~6f 5:.) (~N~5:.)

Identification No. (EA) Accept Reject Interpretation Remarks
~ e.! \:!:! 2: Q'TY (-g2:l ) (~-g2:l) ~ ]<;1 l::ll ::il0

140407-16021-001 4 V ACCEPT 1,448.00 x 0.00 x 93.00

~ BLANK- /
leI REVIEWl:u-...
Date I Signature:

L ----; • ~ ~P;~'tIJ~.. -I l\:le'
Industrial SelViClll

r---.

EXAM AREA: ENTIRE VOLUME

Date of Examination (~NcgJ Xf)

~
~

2014.05.21

Examined by Level Level o ~~~/:ll2JjOwner/Customer • Xll~Xf ~Af Vendor Inspel

~~
::4 N Xf Bong Kyun , Jung E = II o Witnessed by • Reviewed by TW a.A H . J ...HI
"" 0 l=l --

Owner/Customer (~~~/:ll2Jj ~~~)

Approved by ~~ Level Level o Witnessed by

~ gj ~ AfXf Youn Kil , Kim = = III o Reviewed by0 l=l

KTE-UT-A (Rev. 0) KTE Co.,Ltd. A4 (210 X 297mm)
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REPORT OF MAGNETIC PARTICLEEX~
X~fE~~~A~~.:i!M ~

I ...... e!- ~ ~ N Pl! XI LI OJ ~('?)
Report No. !J:l.J}k1 ~2.

A ,~ Korea Testing Engnieering Co.• ltd. KTENS-TW-140521-M123
~N:.!¥lH~QlAI No~=jl t.!~2§ 414-2 ~~21et 2~ Page No. 1lI101X! ~2
Tel: (051 )207-5009 Fax : (051)207-0716 1 of 1

Owner / Customer(;;;:;g;;;:;/~;;;:;x-O Hull No'/Project Name./No.(~xjl~.2/~N~/~Af~.2)

('?) e!-21- 21-e ~~ ('?)gj~ \

Item Name./No.(A11~2:l/~2) Dwg No. (.5:.e:!~2) -IUUnG [mReviewed by

TUBE SHEET N/A ~SC 0Witnessed by,--. .

Traveller / PCD No.(§~I~c.f) Procedure No. (gjxfAl) W\~t:l-~ ~·.';i'··ltq

ftfJt
DATE ,L-. , 20

N/A ASME SE70g "l
Examination Time(~ Af AI] Il Surface Condition o As Ground • As Machined lZ

AFTER HEAT TREATMENT (He:!~EH) o As Welded o As Forged

Method • Continuous(e:!~E!;l) Magnetization • Yoke o Coil 0

Magnetizing Current • AC(lliW) Surface Temp.(g.s:) 15 ·C

Yoke/Prod Spacing (~m / Lifting Power (C! e.! ~ ,Pound) Demagnetization(!§'Xf) Material/Thickness (All~ / fFJJlIl
4 - 6 inch / 10 Ib (4.5Kg) DYes • No SA765 Gr II / See Remarks

MT Equipment Model(2~) Maker(Ail~Af) Serial No.(~ E! !:!:!2".) Due Date of Calibration(lli~ ¥f§ gj)

(Xf~~~~I::JI) MP-A2 KYUI\IG DO MP-2582 2015.01.02

Lux Meter Model(2~) Maker(A11 ~Af) I Serial No.(~ E! !:!:!:£) Due Date of Calibration(lli~ ¥fg: gj)

(~.5:.JH) TES / 1330A TES 130310959 2014.12.16

Particle Type(Xf~§w) o Dry(2=! 61) • Wet(a61) o Fluorescent(gj;gf) • Non Fluorescent(tJlgj;gf)

Magnetic Particle Color(6!!~) Maker(~I~Af) Model(2'§1) Particle Density m~~.5:.)

m~) BLACK NABAKEM SM-15 1.3 ~/100~

Black Light o With(Af~) Maker(~I~Af) Serial No.(~ E! !:!:!2".) Due Date of Calibration(lli~¥f§gj)
f-----

(Af.2.I~§) • Without(Af~fi"-) N/A N/A N/A

ILLumination ( ~.5:. ) Black Light Intensity(X~.2.I~§ ?:f.5:.)
• Min. 1000 Lux o Max. Lux • NOT USE o Min.1 000 JlN/arr

Identification No. Q'TY Accept Reject Interpretation Remarks
~ eJ ~ .2 (EA) (-gj- 2:; ) (~-gj-2:; ) 0- Ai I::JI J}

0

140407-16021-001 4 V ACCEPT 1,448.00 x 0.00 x 93.00

- BLANK- ,
./

iB' REVIEWED
o WIT

I DateJ Signature:

.~
~/ tlW. ~l'r~tier Lioyd

Industrial services

* EJkAM AREA: FINAL MACHINED AREA "M II CHECKED

I n
~~ DATE (~AfgjAf) : 2014.05.21 UExamined by

ong Kyun ~~ng
Level V

;J-j Af Xf S ::::l II • ~I~X~ ~Af Vendor Inspector TWQ.A H . J .Ju }.-Vc:> = '='

/-
• ~ £ Reviewed 0 <gJ 21 witnessed
o Third Party Inspector ~eJ~AfXf

Approved by ~- Level
EjgJ ~ AfXf S ::::l IIIYoun Kil , Kim = '=' -

KTJ= r.n I trl AL1 (?1 () )( ?Q7mm\

CCK-4511951391-0100-K01-00001-074
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INSPECTION CERTIFICATE
'AGE: 1 of 1

CERTIFICATE NO.

T.WWORKNO.

CUSTOMER

TW20 1407-0424

140407-16021-002

(2f-)~~ ~~.:g-AJ-

ORDER NO.

PROJECT NO.

: (2f-)'?J"'-cl

n~~

~~..~;.,.~i. .,.~::ul~a ..G
,~ '1J;;;;Wr"""WI
"'i%"",, __.. #67, Noksansandan 27-ro,,,--
'if'J'lt!)'Y.tJtJJjiJt;ii Gangseo-Gu, Busan, Korea.

3.1 according to ISO 10474/EN 10204

SHIPPER

PRODUCT NAME TUBE SHEET

DRAWING NO.

. ASME SEC II PART "A"
SPECIFICATION . SA765 Gr II lOED 11ADD

*POS NO.:FJ20140100890-201 REV.O

8ME
DATE: 2014-07-09

Notes: lie1. .. Direction: L=Longitudinal Tr=Transverse T=Tangential R=Radial U=UW-13(Direction Parallel to the Axis of the Vessel) A=Axial
lI<.2 ... Heat Treatment: N=Normalized A=Annealed Q=Quenched T~Tempered S.T~SolutionTreated S.R=Stress Relieved AC=Air Cooled W.C=Water Cooled F.C~Furnace Cooled O.C=Oil Cooled FAC=
l!<.3 ,.. Surface Condition: AF=As Forged R.M=Rough Machined F.M=Finish Machined lI<.4 ... Tensile Test: Y.8=Yield Strength T.S=Tensile Strength E.L=Elongation R.A~Reduction Of Area G,L=Gauge Length

DOC ID NO.:C-906-01 REV.O DATE:2013.01.22

N/A

Remark

PT *.3

EVIEWED
ITNESSED

~
I 51 nature;

I, ?/~
rm nlscher L~

Industrial ServiceS

Bend
Test

Radius
Angle

Hard
ness

HVlO

MT*.3

Acceptable
(ASME SE709)
F.M

J

86.0 . 80.0
.sO.(je ,,79;0

83.0

Ave.
16.0 I 20.0

Acceptable
(ASME SA38l:\)
F.M

UT *.3

~est Tensile Test*A ImpactTest
ReqUIrements I---n-.---------,-------r--~'--r~"----_'r_--",..,_,,....__-~t__---------__j

~ Size of Test Temp.: -45 'c
; Specimen . Notch: 2v

~ D
Spec. I i t----+----1

o mm
n - - -

*1

()qstomer's Requirement.
1_~-~~~~~~~-~-~~-~~~~~~~~~~F~~T~~4~~~7~~~~~T~~~~74;~~~KI~~&~~~~~~&FI~~INm~l~r ':HAAONESS : .HV10 220 MAX
I _"'::::---+""::~+-;;~:-+-":-_+--=-+"':'=--+-::':"-"-1;"":;;::':7r...::.,::,:::...c+----T!-'--1~=,---,-t-~';""'T-::-:-"'"t""-~-:-j • NACESTD :. NACE MR0175 I ISO 15.156 Par t-3 (2009)r ';'(L) : LADDLE ANALYSIS. (P) : PRODUCT ANALYSIS

e'herebycert.ifYthanhema'fei'iaIlleremnasbeeri maQe'byail~approveapr6cessand tested ill

accordance with the above specification and also with the req,uirement called for by the above order.
This Certificate is only available with in original. (~~~ "..:a.)

Surveyor IThis Certificates can be verified as an original in our homepage_WWW.TAEWOONG.COM (T: 051-329-5121)

Articles

Unit

SIN in:"

CCK-4511951391-0100-K01-00001-074
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, ......--._··~~t-:;..~'u ...~t

I REAT TREATMENT CERTIFICATE

Report NO.
Date

HR201407-0424

June 30, 2014

Hardness Data

~.

3I

I\.C

( 630 ) • C

( 7.5 )HRS

2I1

( 895 ) • C

(7.0 )HRS

Work No. 140407-16021-002

Customer (9-)~~ ~~%;g-

Description TUBE SHEET

Material SA765Gr2

Quantity 4 EA

Hardness -

Method of heat Normalizing & Temperingtreatment

Heat No. N11223

Order No. (9-)~"'8

Item List

No. SiN SIZE Q'TY
1. 002 1,448.00 X 0.00 X 78.00 4EA

-BLANK-

QA DEP1. s. J. HW~~
DATE "AJ,V ..-tt . 20 \l

)/?J~/
[]'" REVIEWED
IJ WITNESSED
Olte I Signature:

~/A .;fL1
GI~anl~rLIOYd r

Industrial Servicea

C.H.~
Manager of Quality Assurance Deplt

DOC ID NO.:IR-906-04 REV.O DATE: 2013.01.22

CCK-4511951391-0100-K01-00001-074
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-

CERTIFIED TIlDE COP)' I

7~I rtM'l (/)
ermanischer Lloydl r

Industrial Services

DATE

REPORT NO.
4EA

MANAGER

895°C I 7HRS I 6EA 125mm/HR

SUPERVISOR

ORDER NO. liTEM NO. I DWG NO. I Q'TY

R20140I HOLDING IHOLDING / THERMO-I RECORD /-0424
TEMP TIME COUPLE. SPEED

2014.6.28
-0»
~

CCK-4511951391-0100-K01-00001-074
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6EA 125mm/HR

HOLDING I HOLDING
TEMP TIME

630°C I 7.5HRS

SUPERVISOR

THERMO- I RECORD
COUPLE SPEED

MANAGER QATE
2014.6.30

<ff> i -0'
1);>-

~

CCK-4511951391-0100-K01-00001-074
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..·.,.~.~_~~""' ,..",.,.,...,..,.__,_,...."'»>",'<...,=-~,<.'w»::'"·.,,·,.,~'«~"'~..;".I:",,.'_'{_,. <-;*":·;t:<.Al< •.'-'t'd;,.·~;.>;,;':);;><:r,'$~~t=.~~~.~*~1,ij;;~~!lm imf~WF'W1~~~

/4 A L. .2S. IJ;I AJc roo 'I
MILL TEST CERTIFICATE HHvunDRI

STEEL
~BJUl:1:' ~\;I ~ClAI ~~Hi !.ii!?i:i9J5!. 1480
1480 Buld)us6!1t1P,Ro, Song!lk,Et;p, Oang;ir..Si, OIUfllJn6fll, !,ore«

.1S. ·ti~· i<!J .9..
Order No.

.OI406000f18

. ;>C: ·lOd 1g-CN"'OO;J"OOI

:2014-06-18

.&I:J; Af t~j ¢,
Cerhtical8 Ni),--_._----------------._--,----
~~,&!xf

Dale ot Issue:
. (1'-;ram

. (9' !'ii'!';
,].JljAI

Customer

·9·~·;q

ContraClor
. EN 1O(j::?5~-a S355Nl

: S~nbi~~ \y
Comrnodity

}·iI·~·r7:,q

Sued tication

(ASM~J

~1.SUIJGJ Em;viewed by
lac OWii:llessed by

~.
~~
o B
~~

\ /' 0, ~\ Yk-WOVWl:/)

~.3I /

CERTIFIEr
h S .. 'T n.. ··'")·,o -.' ~ .. : ... ~} ~)~

"" .4;i'}1;"",- 1,\0"'l
,~/

35 1:l82

2! 1317

21 1317
21 :>;17

2):> 379

:3t1 379

:J6 :l19

:'36 379

:)6 379

36 379

36 379

35 :l82

3S :;AA

35 3B?

35 :m

~~;

3f.

35

~'5

;'Jij

3>1

~~

:JS

2?
21

';!7

:34

;\4

"U'",-,

~{!

3(1

36

2tl

:*>
?b

2<?

32

.12

2i2
;Q

:'">5

3"
:v

;15

CI-'.'llJn'
2'x!00 3:Xl,OCO
4 :" 1O,()) 5::< l00,[J')J

2

2

2

;>

2

;!

!!"

\8

m
18

18

18

lil

13

1(1

19

19

19

HJ

3)

2"
3)45

;:0

?3

,15

t.s

:?;3

:.Y:J

:!Il

:.Y:J

21

:'3
21

]0

))

21)

()

I)

o
()

o
o
!)

[)

o

o
('i

o
()

()

o

ill

1~

19

19

16

16

16

16
\6

16
If,

18

18

18

19

0, I f~) I ~J ~J 11 _I ..~J ~ T~ ':'~
3 ~4 ~1 ~ 3 t 3 3 32

I\l

m

3

:)

.:{
3

a

'3

:3

2

:,

::
1

3
:):,

(':s

>.~;

d,oJ

'n

33

3:3

3.-,

35

3.1

:~:i

::.:;

Jf~.."

.1t ~tt M IT':
OX'!fn~ C';.('(nr<J.G.t";Jn{%~

p~~

t.ml200

1}i13

L I,em

L I,em

I. I.ffi'l

L 1,em

L

Ml22552

N1122553

N1122554

01112255.';

NH725 07.

Ni172S{'J4

Nl1;?2t.jG5

Nl1Zdh3

~H'i\,j§

P,odx.~No.

Nl122'J

Ni 'f?";'~~i

Nt 1225

N11225

N1t225

N112',?5

Nll223

N11225

Nil225

Ntt22S

?!,.{~

2!,320

27.~_O

2i,~~~)

:'>'7,:~)

;?7.:lf.O

(;~~ Ii:1 Ixil?:l\'Jw.
(1<0) 1'tlt:>tNo,

7J7i'li X~~,!?:. ~Algl ill,))/ t~~i?,:!lAf~.u} X!~'tJ ·J-l.Nit '?J:?·l?! ~ili .~r{t ?Ji, fer.
'AE 11'PFIW CEHlH 'i}'I\IrHE MI\JEHIIlLHEl'£N f illS BEEN \w:€ ft.'D TESTED NACCCf1)1\!'lO: WIH ;Hi' nrO,:'iOlLNI\> \if' (fiLtHPliO ~'PEa'O\lXlN

JiiI1k~I·:t:

Drn~';r;

• [Jio/iil;()f\- C:theck analysis. U.adla analysis

••• ",.,f<::>la(W1j ... If, 409,(\(tiKg)

J.,,)..};.<g:''(()K&<((J

··<~Idcl •., 15 4OO.8O:JO<uj Oi<:l,(j~C+M'v6'HN+Cl»)l15+(0j'Mo+VlJ5

.'if) x ;~D:J x ,*,0

.~{f.jx;..,,0)x()OC() 1 Z1,;QQ

s:X) , ;,IU) x t>d):) I ?r,:'::-!il

'1Xh2f.COxGim 1 2!.:JXJ

:rox~'lXI.lxfrl:Xl ! 2/.37.J

XXi A ;xrn x t:i6))

:f.,JJ ;< :<'(0 x 'f':11...1J

:~ 'D ;.: ;;"1'.:0,) lo: f)OClJ

'<{Xi )t ;J.«; )( :<tXYJ

F

N
o
1

OWII
Date I Signature:

~IPI.~~
Germanischer Lloyd

Industrial SeNices,
• rCit'pCATE IS-FOrry KILLED AND FINE GRAiNED sTEEL, 8ASIC OXYGEN PROCESS AND vAcm~F,j,J,;,t,!:'i~!3PKOCESS WER[~ APPUED, I
• ANY WELDING SHALL NO r BE PEI1FOnMEO FOn 1'HE OHDLRED MATCHIAt.

t--'......~_~\l H}2001,3''''1 qj/i ~I.?f~1. '- ," ~......_,, ..~ .____________ r-'-._.__"R_._"•.·_ . I

~oo S. 8.. 'PAl--k

)i1 C S,

§ ~.----- 1-+
1-----' ,I 3 :> 4 4 ?

?CO,;U:n.5aXl n'2rX-c N:t~'14 r!li't2H03 LI.&'13 281; 1.261 1,;6 31; I 2
'jfJx2(XXlx''fff) ! '17}20 N1I'114 Nlt21404 L 1,533 2fJS 1261 1fll 35

:>ah~I)'X!,,~J3X:i I 2?320 N!1214 N'12Mb4 L l,t>33 2llS 1.'_'61 166 3b

:;(X)<:((l) x ,',em 1 27,:;;') Nll223 N1t22'J01 I ;"All (1:)2 1.3('11 166 35

YJl> ;~XX)x51XO '27.'QO N112a, N1 IZ~102 1 l.:'lJl XI' I ,3:.14 I&~ ::!i')

Ni \;>';303 1 l.flli X'2 I."(}; lPA

Nt 1723 51 I l,F,01 X,e 1,:'O<! lee

l I.tDl :XP 1,;):)4 Hl8

I !,em,2)6 1,??J.i til!

~ \)88 IBl

<'\.'6 1,:!iJ8 t8!

~ 1,2138 la?

~ 1.200 187

?96 I,200 187

1.288 187

i"ilJFM''rO'i iO; Owl 01()~k,ww<~J' lemn

~ i!! ZjAt e: w~ \~.I {',J ;\t~ Aj( tl,q .(j-2TN .1:;1 ;" f1{)§:¥-f:~-i~§ -Afg 'EJ 1.liT-'ii:lTtf ,~2i-l·ii§g·~ql.\11 ~'-:J-I~-jTiit 011 Ai-~-?T;;·i~- ,~, ~l €I Lici~ (111 t.p:llslH.h·;;-;;ndal:" s tp';,..-;;;;;;j'Z;Tcm/ln9i;isp")'"---- 1
1'i' Ihl" Mill Test Certlficat.e 15 a copy tnat hJS been printed from orlgmal electromc: docufOon((wlth dlwt.al 510111119). ,

you arG ablfJ to Cil",.;k ,m ()flQII1,11 nleclrorilC do,.;ument. al hyunluistCQI'·) customer pol"tnl.( http./5m.hY(Il1<1al"-5leeLcQm/cs/cm/io9in.J~;p) 1
•• v "._~,,~... ._ , ,,_••_'._.~.~ v._~ ~ ..·..~·~ __, ~, ~._ ","_..w~~"~·.. ,.. • .. ~ ,"~_.. ,,_~~_.. • v ~.v, •••~.,,_~_.. , ..~ , · v """_"' .. ~." ••".~_,~,__ • ••••••• '" ,~_~~, .., , __ " ••• ,••••""•••.".,."_ ~. • .••••••• , ..~~"_N__ ' ..~~. ft, "" " .•,_ ._,__._, •.•••• ' •••••• .1

-c;;
:l>

~

0\
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REPORT OF ULTRASONICEXAMI~
t£~m'Et~~A~~.JlM 'ASME

I ...... ~~ Jl A~ ~ AI LI OJ E! ~ Report No. ~:::ilA-I tJ:!.2.
c:::J

Il ,~
KOREA TESTING ENGINEERING CO.• LTD. KTE-NS-TW-UT-140709-014
o e;A~:¥~.H!!"21AI Mo~.:=j1 ~~2~ 414-2 ~~£Iet2~ Page No. 1lI10lXI tJ:!2:
o TEL: (051) 207-0715 FAX: (051) 207-0716 1 of 1

Owner I Customer(;:;;~;:;;/~;:;;X-l) Project Name./No.(~Af~/tJ:!2:)

~ et2f 2ft?~§" ~Ol.kl
20

Item Name./No.(Ail~~/tJ:!2:) Part Name./No.(¥~~/tJ:!2:) I Dwg No.(s::.e:!tJ:!:2)

TUBE SHEET N/A

Traveller / PCD No.(§C1I~2.f) Procedure No.(Rev. No.) / Acceptance criteria (gj-:2'!JI~)

N/A ASME SA388

Examination Time(?:! AfAI JI) Surface Condition 0 As Forging o As Casting 0 As Welded

• AFTER HT o BEFORE HT (H.e:!~Ell) • As Machined [] As Ground 0 Etc

Material Type(AH~) Couplant(gl ~DH~)

SA765 Gr II • Oil DCMC o Glycerin o Water o Etc

Standard Block Type(~~) Reference Block Type(~~)

(H.~ Algj~) IIW ([]1:l1 Algj~) N/A

UT Equipment(I§'~JI)

Maker(Ail~Af) 2!§1 Model Serial No.(\§iE1tJ:!2:) Due Date of Calibration(jjJ.~~B:\§i)

GE liT USM GO 12105393 2015.01.02

Screen Height Linearity(~~~) Amplitude Control Linearity(g~~)

within ± 5 % FSH within ± 10 % FSH

Probe(I§'~Xf)

51 Ell :Jf s::. ;:;;nf4- .3 JI 51 EH 2.ts::. ;:;;nf4- .3 JI0 --, 0

Type Angle Frequency Size Type Angle Frequen~ Size

B2S-E o 0 2MHz 024 ~ISURG by
15C ~_,1i ,-':VM Dy

~nr:;:;;;.~ Ill.........

Setting Sensitivity MethodeW s::. gj ~) DATi-'8\1\'.;', ~.' 20 ~ ,~

Cable
RG174

Sensitivity Method
BACK REF' METHOD -~ ~p

(71101~) (~s::. ~~'g!"~)
.,11

Standard Sensitivity
B1 : 80%

Scanning Sensitivity
Standard Sensitivity + 14 dB

(H.~~s::.) (;:;;Af~s::.)

Identification No. (EA) Accept Reject Interpretation Remarks
~ £! tJ:! :2 Q'TY (gj-2:l ) (~gj-2:l) E)- ~ til :::il

140407-16021-002 4 V ACCEPT 1,448.00 x 0.00 x 78.00

- BLANK- /"
/

n RFvlEWEO
o WITNESSED

L~ I ~
Date!}i~atUr';.

./16~~~ i'lA.. I ~"rmanl;c'ter Lloyd
r--- IndustJ'lall:ierv~

EXAM AREA: ENTIRE VOLUME

Date of Examination (?:! Af \§i X~)

~
2014.07.09

Examined by Level Level o ';:;;~';:;;/:::ilZ!jOwner/Customer • Ail~Xf ?:!Af Vendor Inspet or
V --:J.j Af X~ Bong Kyun , Jung = :::J. II o Witnessed by • Reviewed by TW Q.A H . J . JjJIc:J <5 1=I --

Owner/Customer (';:;;~';:;;/:::ilZ!j ~~B)

Approved by
W~

Level Level o Witnessed by

~ gj ?:! AfXf .5. :::J. III o Reviewed byC> 1=I

KTE-UT-A (Rev.O) KTE Co. ,Ltd. A4 (210 X 297mm)

CCK-4511951391-0100-K01-00001-074
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REPORT OF MAGNETIC PARTICLE EXAMINATION
AJ ~ a A~ ;:)-I A~ ~ ~ M \ ASME \I-:-CCC

I ...... e!" ~ ~ N 2!! XI LI OJ E! (i}) Report No. ~~M \:!:!.2

Il I~
Korea Testing Engnieering Co., ltd. KTENS-TW-MT-140709-015

~N:"FH~QlAI A~o~:r C!~2§ 414-2 ~H!21e! 2~ Page No. ItII0IX! \:!:!:2
Tel: (051 )207-5009 Fax: (051)207-0716 1 of 1

Owner 1Customer(;;;;fE;;;;/~;;;;x-O Hull No'/Project Name./No.(t! x11 \:!:! 2.1~A~@11~M\:!:! 2.)

~ e!".2.1- .2.I-e~~ ('?l0l Xl
20 -

Item Name./No.(A11~@1/\:!:!.2) Dwg No. (5:.£:!\:!:!.2) ~U YleW8d by

N/A
ISC DWitnessed by

TUBE SHEET OA IlRTr ~

Traveller 1PCD No.(§C1I~2.~) Procedure No. (~A~A-l) DATE -1\~V :;;Ii. 20
N/A ASME SE709

~,

~<1
Examination Time(?:! At AI J I) Surface Condition o As Ground • As Machined h

AFTER HEAT TREATMENT (H £:! ~EH) o As Welded o As Forged

Method • Continuous( £:!~ \;j) Magnetization • Yoke o Coil 0

Magnetizing Current • AC(lil-fi.) Surface Temp.(g.s:.) 20 ·C

YokelProd Spacing (~m 1 Lifting Power (i:! e.! ~ ,Pound) Demagnetization(!§tAt) Material/Thickness (All ~ 1 fFJJlJ)
4 - 6 inch / 10 Ib (4.5Kg) DYes • No SA765 Gr II / See Remarks

MT Equipment Model(2.l§D Maker(A11 ~At) Serial No.(~E'!t':!:2) Due Date of Calibration(lil~¥?-Rg,D

(Xrf'e ~~~I::i1) MP-A2 KYUNG DO MP-2582 2015.01.02

Lux Meter Model(2.l§!) Maker(A11~At) Serial No.(~ E'! t':!:2) Due Date of Calibration(lil~ ¥?- E: gj)
(~5:.)H) TES 1 1330A TES 130310959 2014.12.16

Particle Type(Xrf'e§.fi.) o Dry(.z:!6.1) • Wet(a6.1) o Fluorescent(gj ~) • Non Fluorescent(l::flgj~)

Magnetic Particle Color(~~) Maker(A11 ~At) Model (2.l§!) Particle Density (Xrf'e~5:.)
(Af f'e) BLACK NABAKEM SM-15 1.3 mj!/100mj!

Black Light o With(At§) Maker(A11 ~At) Serial No.(~ E'! t':!:2) Due Date of Calibration(J:il~¥?-Rgj)
f-----

(Xr 2.1 {:1 §) • Without(Afgffl) N/A N/A N/A
ILLumination ( ~5:. ) Black Light Intensity(Xr 2.1 t! § ~5:.)

• Min. 1000 Lux o Max. Lux • NOT USE o Min.1 000 fIJI/at

Identification No. Q'TY Accept Reject Interpretation Remarks
~ e.! \:!:! :2 (EA) (~21) (~~21) ~ ~ l::fl ~

140407-16021-002 4 V ACCEPT 1,448.00 x 0.00 x 78.00

- BLANK- /
to REVIEWED
o WITNESSED

I
Da~ Ijllgnature:

/- .J• ..,. /)'J
I~rmanis~r Lloyd

Ift....& ..;~1 ,,~ft,;_.

* EJ AM AREA: FINAL MACHINED AREA "M II CHECKED

I)

~
DATE (?:!AtgjXr) : 2014.07.09 )Examined by Level

J-l At Xr Bo g Kyun , Jung = .:::J. II • ~I ~Xr i?:1 At Vendor Inspector TWQ.A H . J .Ju

~
l-

<=> <5 >d - ~
• ?:! £ Reviewed 0 gj.2:1 witnessed

A~Kim
o Third Party Inspector ~e.!?:!AtXr

Approved by Level
~ gj ?:! At Xr = .:::J. III<5 >d -

KTE-MT-A (Rev.O) KTE Co.,Ltd. A4 (210 X 297mm)

CCK-4511951391-0100-K01-00001-074
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107, Jiwon-ro, Danwon-gu, Ansan-si, Gyeonggi-do, 425-836 Rep. of KOREA TEL 82-31-499-5390 FAX 82-31-499-6867

400: ASTM A370-14(*)

TEST METHOD

Receipt Date: Aug.11.2014
Test Completion Date : Aug.~4.2014

RESULT

TEST RESULTS
SAMPLETEST ITEM UNIT

Sample: Metal Specimen (SA240 S31803 PLATE, H/N : 43501)

Report No : TAS-047040
Client: Gyeong-Seop, Sim

HANWHA CORPORATION HWASUN
#168-1, Saneum-gil ,Hancheon-myeon, Hwasun-gun, Jeollanam-do,
Korea.

Impact Test[CharfY impact: J/arf
'!.§.I.~.E!)J~.4~.:!:JL~9. : : ..
Impact Test[Charpy impact! J/arf:·..·41i;..ASTM..A370::.:·1·4(·~y · - ..
'!.§_I_~_E!)_(~~~_:!:JJ. __°9.L __ ._.. __ ..._.. ..: .__ ._ ...._.. .._, .. i i ........ _ __ .. __

.~~.~~~c.};~~:g~~~e_i~~~~t ..[.. .. ..~~_~...J_.... :::::::::::::::1:::::::::::::::::::::::::::::::::::::::::::::::::::::::~O~J~~_~~ ..~_~~~.~_1_~~? .. __ .. __ ....
* Specimen Size(V-Notched) : 10 mm x 10 mm x 55 mm
The Depth of Notch : 2 mm
Machine Capacity: 406.75 J
* USAGE: SUBMITIED PURPOSE FOR(lLSUNG 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.

/
pREVIEWED
o WITNESSED
Da~el S'gnature:

- ".J/~ '/
G rmanls er Lloyd ~

Industrial Services

rfJrant' ($6flft-rd
'--' "
Prepared by Ham Jong-oh
Tel: +82-32-570-9681
E-mail: hamjo@ktr.or.kr

Reviewed by Kim Bok-ki
Technical Manager
E-mail: kbk@ktr.or.kr

Aug.14.2014

[!J1l[!]
~[!J . i

OR Code to verify genuineness

Korea Testing & Research Institute

President~,

1 of Total 1 Pagels)

;.{un[::, T~~;O~~I~J~ ,~

~::~t·~.~,~;t:"; C·~S·\,·~~'L-~'~
KTR-QP-T09-F01-02(02) M(210 X 297)

CCK-4511951391-0100-K01-00001-074
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INSPECTION CERTIFICATE

PROJECT NO. . . I $r-
NO ' ASDRAWING . .-

. ASME SEC II PART "A"
SPECIFICATION . SA182 F51 10ED llADD

.!AGE: 1 of 1

* MPS NO.:SA182-F51-SG07-01 REV.2

TJl=tvOONG

DATE: 2014-08-22

';~,

61!'ft,:i
,1;~

"~:~:.-_,_ #67, Noksansandan 27-ro,
'(ii;W""'i":)"~ifj Gangseo-Gu, Susan, Korea•
......"~lO'U"';:...'.. ,,V''''';i'i;>~ .

3.1 according to ISO 10474/EN 10204

: DE-13SG-007-09ORDER NO.140701-15006-005

FORGED STEEL

(T)~AJ

TW201408-0706

PRODUCT NAME

CUSTOMER

T.WWORKNO.

CERTIFICATE NO.

SHIPPER

Remark

PT lIE.3

Bend
Test

Radius
Angle

MTlIE.3

25

HRC

Hard
ness

89.61 18

Ave.
27.0

J

. UTliC3

20.0

Impact Test
Temp. : -45"C

Notch: 2VR.A

Notes: lIt.I .. , Direction: L=Longitudinal Tr=Transverse T=Tangential R=Radial U=UW-13(Direction Parallel to the Axis of the Vessel) A=Axial
l&.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 co<1e,
lK.3 '" Surface Condition : A.F~As Forged R.M=Rough Machined F.M-Finish Machined l& ,4 ... Tensile Test: Y.S~YieidStrength T,S~TensileStrength E.L=Elongation R.A=Reduction OfArea G.L=Gauge Length D~Diamet'

DOC 1D NO.:C-906-01 REV.O DATE:2013.01,22

Test Tensile Test *04Requirements

I
D Size of TestArticles i

ITemp,1 Y.Sr Specimen
e
c D G.Lt

s~~c'l ~ mm mm J "C
Unit r'I'+.. 1_ 12.5 50.01

lK
1

e nereby ce'ffi!'YThaYthe mafenaIlierem"li'asoeen made by an approved process arid tested m
accordance with the above specification and also with the re~uirementcalled for by the above order.
This Certificate is only available with in original. (~~~ iTA)

Surveyor IThis Certificates can be verified as an original in our homepage_WWW.TAEWOONG.COM (T: 051-329-5121)

Customer's Requirement.
_. -NAec STD : NACE MR0175/IS015156 Parl-3

Spec C Si Mn P S Ni Cr Mo Cu N f "'. ,', r '.... , I - fULLY KILLED, VACUUM DEGASSED & FINE GRAINED STEEL
. I " " 'HARDNESS: MAX 25 HRC

Min. 4.50 21.00 2.50 - 0.081 " I I :~fR~i~~"CONTENT(35-65") : ACT'L ; 49.9%
Max. 0.030 1.00 2.00 0.030 0.020 6.50 23.00 3.50 0.201 - (L) ; LADDLE ANALYSIS, (P) ; PRODUCT ANALYSIS

i IP~qQ'~~~(¥J;;~~i%ffii~;;;L :c~;:P~();!i:l~~~;~ !titAS ' 'O;()~~ :0.0015:21,22.::;0 '2.82'0:196 .0;19'
l'EI002g7m}~!'i'~"":'.iii;.;(j"02:t' "O*4!9'i't ""1i 44"0"021' 0'00 1" :.5'30"22'44 28(j"c dl<.il4':O 'llii:·
:",:~~ __ :', <... ",:<.:;.~::~'f:~:,_~,~~'i~*~~~~,!P[: 7":,j:"~'~'t"'~;:":':/\ j:};:,:~;~~",'i~f. ;,~~:,,~,~;'._<,::::." ':';:~' " - , ",' -,. :' . -", ,", ;" " .', ., .:<_:, ,:~: J-, ,._' _ ~'::." ;:',;:"':'., ,,>-, ;' \:>' .:,~:,_',/.;:r

CCK-4511951391-0100-K01-00001-074
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-. , .- - ~ ....,;>,

""?A~~~

Report NO.
Date

I HEAT TREATMENT CERTIFICATE
[ASME 1

HR201408-0706
August 09. 2014

Work No. 140701-15006-005

Customer (~)~{Y

Description FORGED STEEL

Mater ial SA182F51

Quantity 8 EA -_.

Hardness -
Method of heat Solution Treatedtreatment

Heat No. E100287

Order No. DE-13SG-007-09

( 1060 ). C
(6.2 )HRS

W.C

Hardness Data

~1SUIJGI n;.l.LIRevlfif8d by
ISC DWitnessed by

Item List

No. SIN
1. 005

SIZE
1,358.00 X 1,150.00 X 143.00

-BLANK-

Q'TY
: 8 EA

I 2 I 3

QA DEPT, I I~' J.. HW~
DATE ~~\. --J;. 20

\ ~~

/'" -
1!f REVIEWED ,
o WITNESSED

Date f~i9~ J! l I)' lJl
, J: .~ r1 If r

G7;mallillcller ~1~YCl
, Illdustrial SelViee81-

C.H.~
Manager of Qual ity Assurance Dep't

DOC 10 NO.:IR-906-04 REV.O DATE: 2013.01.22

CCK-4511951391-0100-K01-00001-074
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j"

!

'.'';;'' l'::""

''':~=+''--
'-': I .-

_·r

1·._·<~r·:; ....
.ur:'·~·[ft4-···S)y1~:}

!..... , ,. .... .. . .
.- ~-~~~,·,--~~.=~i ..::'": .

.-t-..

~[~:=.c'~~;~".
-k-. . :_=-:~~'
~:[ -:;-- ;--

... 1. _ .

.. L .. _, • __.-v-- '--,,-_.._"

,. I>. __ •• .
. __ 1. __ , _to _."

L _.... ,1 __
-t ' I". :".~'" : .-_.... ".:"._.... -.

-i~-~_;~1-~~~F=~

J~<)~=:~f=~i

'-1.

RECORD
SPEED

::1 !

f"

- ;;",'

-,' --. j..

1
.- t.

'-f- '"
. i ... : ._.. " 1 .__ .---
.1 !

!. =);~~..:... .-.. _.:1'=cc: i'

THERMO
COUPLE

.-." i_:~.~~'.. . .

HOLDING
TIME

::.' '.J:;- -

HOLDING
TEMP

'-I-~""-

"j
I

.ii~s·~:·:S·T~·~,-Ffytjit~~~.• :i..~·~-:.r~
,,_,_ltO€iO±;., ::x~.-.- E~HRS., .

~._---:~:.:.~J "',=,-' l~, '~~...'-' '.! -'~-:::"M'r_';:; ~ I·: _1'.' ...,. L,.."

:.:

,
. ,

=""

f;:';:.;::::.: .c~ !"
------ .-, ,

-:-~ ----=,1' !

-7r'-+, .

~.-J.'

~"_'.
=~:-

.. -.~~ ..

SUPERVISOR MANAGER I]ERTIFIED TRUE COPy~i
.. , ".' _,.- ,. ," "'= =_'d G ... ".m~,,,,~

DATE
2014.8.9

25mm/HR6EA6.2HRS1060°C

CCK-4511951391-0100-K01-00001-074
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Test certi'ficatel: A SME)

Cert Date: 12 March 2010'

Melt Date: 16 February 2010

Ordered Supply Condition
FULLY SLACK

201000189

2 of 2

Ref:

Page

Specification
aewoong F51 - Chemical Analysis Only

Cast No. E100287

658003

ampaign 15083

Telephone
+44 (114) 261 6000

OUt9kumpU Stainless Ltd

EAEWOONG co. LTD

1462-1, SONGJEONG-DONG

ANGSEO-GU

SUSAN

KOREA

CONTINUOUSLY CAST STAINLESS SLABS

Analysis I
C Si Mn P S Cr Mo Ni AI Cu So NbJ~ V Co Ti As \ B N Pb Ca Ta 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 0.005

~dditional Comments:
Test certificate }

Dimensions (mm)

;1.875*300*5300

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

Witnessed Inspection Authority

D. Brooks. Technical Manager SMACC.

~===.....,-._.....-="--"",",,"==.=,.=".~.,,,"~ .•.;

"'CERTIFIED TRUE COpy

CCK-4511951391-0100-K01-00001-074
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IASMEJ

INSPECTION CERTIFICATE

CUSTOMER: (~)~~

DATE

NO. 2014-14622

309, Chungnyeol-ro, Yangsan-si,
Gyeongsangnam-do

: 2014.09.18

JElL E &. S CO., LTD.
NAIVIE OF PRODUCTS: JIC 3850-SE-304(SF)

[ METALLIC GASKET] SIZE : 1220*1252*5.0T

LOT NO

DATE OF TEST

: 201409030023015

: 2014.09.17

COIVIPLIES WITH : -

QUANTITY 8EA

TEST ITEMS

APPEARANCE

RAW MATERIAL

DIMENSION

>c1 rC f}
f~1 ~1c I I(_r-ffc

GtMk:'?--t (;C02-~, ·-r. -16, -/1)

IVIATERIAL SPEC RESULT

ACCORDING TO TECHNICAL Accept
STANDARD TS-Al0l(REV.5)

STS304 STS304

ACCORDING TO TECHNICAL Accept
STANDARD TS-A101(REV.5)

~1SUDG .J.L • by
lac DWlb'1sssed by

QA DEPT., S, J. HWANG
DATE '7617, '7-'1-. 20{¥'

I~

TEST CERTIFICATE IS ISSUED ACCORDING TO EN10204 3.1

REMARKS

SURVEYOR

L

PO NO : P-13SG-007

2014. 09. 18
INSPECTOR

FORM.NO:FP100l030 REV.O
JElL E & 5 CO.,LTD

A4(297x210)

CCK-4511951391-0100-K01-00001-074
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l ASME]
,=.. &"

L:' ~., • SamSung
(;1a~ Metal Co., ltd

8,~ 1-GiI, O1san-Eup, L!iu-Gun, U1san, Kcrea ill : !2-52-275-{)7f£
http://www.metalsamsung.com FAX: !2-52-271-7079

DESCRIPTION STUD BOLT I 2 HEAVY HEX NUT I 2 WASHER SA320-L7M I SAI94-7M I F436

P/O NO. DE-13SG-007-31 CERTIFICATE NO. SMISI4-0077

REPORT TO ILSUNG DATE ISSUED 2014. 09. 30.

DESCRIPTION HEAT TREATMENT ('C)

STAMP NO. NOUN DIMENSION QUANTITY MATERIAL HEAT NO. ANNEAL QUENCH TEMPER

01

02

03

BOLT

NUT

WASHER

STAMP
NO.

CHEMICAL COMPOSITION (%)
DESCRIPTION f-----------,-----,------------,-----,------------,------,-----------,--------I

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
STANDARDf-----+----f-----+---+------t----+---+------+------1

SAI94-7M 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
F436 maxO.040 maxO.050

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
NO. DESCRIPTION YIELD

STRENGTH

MECHANICAL PROPERTIES
TENSILE REDUCTION HARDNESS PROOF LOAD

STRENGTH ELONGATION OF AREA TEST TEST
IMPACT TEST Sample Nut Hardness

at -73'C after 5!Xlt x24h

min ave27]ksi % % HRB
minlOO min18 min50 max99

ksi
min80SA320-L7M

STANDARDf-----+----t----t------t----+--HR-B--+----t-----+-HR-B---1
SAI94-7M 84-99 118500 Ibf min ave27] min84

DECISION
F436 HRC

38-45

01 BOLT 96 128 22 60 97 80,79,79

02 l'JUT 97 GOOD 81,81,82 98

03 WASHER 39

We hereby certify that the material described here in bas been satisfactorily tested in accordance with the above specilication and the requirements called for by the above order. Conform EN 10204 3.1 f ISO 10474 3.1

REMARKS § App. Code: ASME Section IT Part A 2010 Edition
§ App. Code: ASTM Section I Vol 01.08 2013 Edition lIlSulJGlmfeviewe by

Macroetch Test : GOOD ISC Ia;;.~_ ~ by
~1.1/8"x300L=480SET , 1.1/8"x320L=880SET , 1.1/8"x370L=864SET , 1.1/8"x420L::.768SET ~'ft!DEPT. S. J. ~WANG
<D Q) @ @ [1'f RFIIEWED ,II; ~-r~6 201'k::

tD t;Ii-otl.. Gr l{S~o ,ll.s-g1>:t?-ruD B!2R.tJ (-oC2-/o,It,Jd),>o) ~ WiTN~SSED .?~&
~ $'~-c~. f-tt>/2DN40124-: ~-rUO S/2/i.IJ l:bbHq) _~.signature; _ D -t /(,/ "2"

@)16r-t-'1·6-tCtac"'4cI./l.I1~S"1U" 8/2.I-I,tJ(--COZ-/71) vGr-~h}~iJ.~ A~
r.'I ermanll!C er TI . v~~ "'"=-=
~J 4f-c~. (-Il'>J80"''4~2io: ~-ru[) e/21.f.N £-Obl-I'?) Ind'lstrial Set'," .3--

MANAGER OF QUALITY CONTROL: Pi\lI\.. H. H ../

FP-41 0-01-07(Rev.2) SAM SUNG METAL CO.,LTD.

CCK-4511951391-0100-K01-00001-074
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EN 10204 TYPE 3.1

CERTIFICATE OF MATERIAL TEST REPORT

CERT. No. TT2457

Our quality system is

certified in accordance

with ISO 9001 : 2008

",'", ",,"'-"""
~~ f«-'(§.Ir, ~

MGlHsys \ ~.J
"vA t 016 .......:.:..'

((!:!Y!~ [!l~~ r.~1 E 1
ADDRESS

DATE

#392, Namyang-dong,

Jinhae-gu, Chanwon-si,

Gyeongsangnam-do. Korea

May 20. 2014

CUSTOMER -

PO NO

PROJECT NAME 

COMMODITY 

SPECIFICAnON 

GRADE -

UNSTEEL CO.• LTO

P-13SG-007

SHELL CANADA ENERGY / Carmon Creek-Phase1&2

COLD FINISHED SEAMLESS STAINLESS STEEL TUBE

ASME SA789 2010 ED. + 2011 ADD.
S31803

SIZE
0.0 I WTlltENG'r8(nun)

19.05 l 1.65 IMIN I 6,706
TOTAL:QUANTITY(pcsYI 496

TOTALWEIGHT(Kg) I 2633

,"" 1:1 EAT TREATMENT ',".
TEMPERATURE HoLDING TIME

1100°C 17 Min

* SOLUTION TREATMENT &

RAPID COOL

a \

,
•• ". Mechanical prpperty .,.' c Eddy

.
".'c> :j,> ,:

Ic~rresien [Notes].'",'

Hydrostatic :, Surface'S!' ·;'PMI.,'

, TS(Mpa),
. c:'" H~(dness '. ,..':. ' .Current ..

Dimension
,,':,:. '.:,'7' : ',' ."

I tot No:
Spec YS(MPa) EL(%) test }'lSI :··',It I" I', ,,": ' ,test

'HeatNo,' Pcs " " ""
"'.'.

(HRC) ·,test·
,'.' "c' ""

, .,'"
*1 : Gauge length SOmm

':.' ,.

.' .
Min 450 620 25 AC~:To.' :. ,~~o•.:.,

;-.::ACC.To,.;' '.':, ;>:-"~~CC:.T,O;.' :'.'\' ",.",/ 0.2% offset

"""
ASlM' Ast:~f-·-.:-,-; ',ASlM··:' e'''' ~:'·c. :,A262.Practice"E. ':"'e

, I"" ",' Max 30 '. Practite-E426:: ··:.-A,l016.26. AlOi6'9, lo,:~ii~"
~";

,m. :'~T~~"
.'..,<

TB8825 A4027A17 124 *1 674,51/656.32 891.57/881.23 41.17/40,95 21,0 21.5 G - G G G - - *H : Heat analysis

T88825 M027A18 124 *1 621.77/638.06 81855/830.75 38.30/39.04 19,0 19.0 G - G G G - *P : Product analysis

TB8825 A4027A19 124 *1 59034/602.14 8l3.25/821.69 39,15/39,87 19,0 20,0 G G G G - *G : Good

T88825 A4027A20 124 *1 629,17/634.67 855,01/843.34 3931/39,46 20,0 20,0 G - G G G - -
: , .

.... "

c ..... "',,>' ..• ChemicaIC()mP9s1tien% .' " . ' '> ...•.. : . , '....... ···· .... ······.·.;t';)·;• [REMARK] ./

Irr REVIEWE:>
HeatNo;.

.. . Spec; 'C' ·.•••. Si '.' ',Mn . .P :' 5 :,·'Ni". .Cr .,". Me 'eN','· <' Nb I' "',',' .,'>"",~',~'.LotNa; I Min 450 21.00 2.50 0,08 I> PREN : Cr + 3.3(Mo+O.5W)+ 16N o WITNESS W
,

.'
.....

I Max
Da~ 1. ~natur

0.030 1.00 2.00 0.030 0,020 650 23.00 3.50 0.20 I!!J,
I> Nace MR0175 / NACE MR0103

I~~7C~*H ~
T88825 M027A17 !?t. J£ I "- ~ repa welding free from mercury con.p 0,021 0.513 1.436 0.Ql8 0.003 4.630 22.512 3,076 0.175 aminatiCfndustri I Sen;:f ".; i

*H IA~ (nwrf:I
TB8825 M027A18 by

*p 0,021 0.513 1.436 0.Ql8 0.003 4.630 22.512 3,076 0.175 IAI'\~

*H nA~'" ::. \:I. ~

.Y~~eco.~TB8825 A4027A19
*P 0,021 0,513 1.436 0,018 0,003 4.630 22.512 3,076 0,175 " (.~

f----

r:~ITYA~~II~~'**H
T88825 A4027A20

0,003*P 0.021 0513 1,436 0.Ql8 4,630 22512 3,076 0,175

~be -;#[!]. -[!] CO.
~ ~

_L_ _..I ...
~

[!] ~~ "" - 8'
~;, , e;~: .: .. - ", . - "

~.
I

~
m-.i

~

CCK-4511951391-0100-K01-00001-074
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EN 10204 TYPE 3.1

May 20, 2014

~~'!Y!~ #392, Namyang-dong,r A S 1\ If r:t'lDRESS: . h h .I '. LVi 1'rJ Jln ae-gu, C anwon-SI,

CERTIFICATE OF MATERIAL TEST REPORT ~--~- _:_-~--; Gyeongsangnam-do, Korea

CERT. No. TT2458 DATE .
--=-'-':"='-~""':":":';:..!...-""""'::":"':"''''::::'';':~---

" .".. ..........
~~ !''''~\trd\

UG~ilSIO \ ~ J
R'A WI ,."~,/

Our qualily system is

certified in accordance

with ISO 9001 ; 2008

LENGTH(mm)
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

SIZE':
·o.Dl W.T I.
19.05 I 1.65 I MIN I

TOTAL QUAN11TY(PCSrI
TOTAlWEIGH'r(Kg} ... [

6,706
372

1975

HEATTREATMENI.····,
TEMPERATURE I~ HOLDING TIME

1l00·C I 17 Min
* SOLUTION TREATMENT &

RAPID COOL

H
G

I I
I*H : Heat analysis

G *p : Product analysis

G *G: Good

; ../....' . './,."".".,"" HNotesj
s~,rface.&..• '.' '.' F.larin.~· ,Fla.tt.,ening
Dimension',,' ,,'test test
,.' ','" *1 : Gauge length SOmm

·AC< To.,i ," "'A~c.i.. , .. 0.2% offset
,Asn.4::/.':·:'::_:~ASt~«\:_:,,~

Ato16 ::l2:,~'~'; ;~:'A1016:19:·:."~

620 25 I ACC,To: :.: ACC·To;· Ie ACCTo."
- ' ..ASIM' .. ASTM. .. ASIM

30 Pr~ctice'E426. A10l6'2~" ·A1016-9.1~:·~t_"

887,76/874.18 35,95/37,31 21.0 21.0 G G

890.33/886,63 38.74/39,07 21.0 21.5 G G

826.44/834,70 40.51140,06 19.0 19.0 G G

450

685,03/664,39

674.40/657.26

623,12/638.94

~.. I...L

TB8825 I A4027A21
*p

I A4027A22
*H

TB8825
*P

*H
TB8825 1A402~

-
*H

-
*p

0,021

0,021

...... ,.. , Chemical Composition % "

.S; I Mn ····1 P' •.. , .S' ···.Ni Sr Mo N

450 21.00 2.50 0.08
r---

1.00 2.00 0.030 0.020 6.50 23.00 350 0.20

I--
0.513 1.436 0.018 0.003 4.630 22.512 3.076 0.175

-
0.513 1.436 0.018 0.003 4.630 22.512 3.076 T 0.175

-

003 4.630 22.512 3.076 I 0.175

by

~by~

Manager, Quality Assurance Section-
_ ..~

I!J
. .:.- .,

/
r~ REVIEWED
o WITNESSED

We hereby certify that the material described herein have been manufactured, inspected

and tested in accordance with the customer's specification and order.

Q) /;~ 1I~r;{(;lett-I) : lfA ~6 (,,>r;~ pC S)
f~, {I -K

~

IJ- ~

CCK-4511951391-0100-K01-00001-074
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EN 10204 TYPE 3.1
#392, Namyang-dong,
Jinhae-gu, Chanwon-si,

Gyeongsangnam-do, Korea

May 20, 2014

((!~1Y!~ I'A S ~JI E t. .. AbDRESS

CERTIFICATE OF MATERIAL TEST REPORT

CERT. No. TT2459 DATE :
-::..:...;....----..-;~.....;;;.;.,.:..........;.~--

;, ......-..,
~~ !~\"'d'.

MGlilsys \ ~ J
AvArDI" .........;:../

Our quality system is

certified in accordance

with ISO 9001 : 2008

CUSTOMER -
PO NO
PROJECT NAME 
COMMODITY 
SPECIFICAnON 
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

Sll.E·C--CC:I~ -.HEATTREATMENT ..

o.[) I W.T 1l.~f;'JGIl;ltrJ:irn)IJEMPERATL!lW HOLDING TIME
6,706 1100DC 17 Min I

496 • SOLUTION TREATMENT &
.........,..",....,.,.."..,;:"",..".,..,.....,...,.,.--:.;,.,.,-'-.:,....,,+--2-6--3-3----1 RAPID COOL

7

TB6459 A4027A24 124 '1 654.99/637.60 882.64/869.36 41.29/40.87 20.0 21.0 G - G G G T - T - l'H : Heat analysis
TB6459 A4027A25 124 'I 583.75/600.23 858.47/864.15 40.98/40.65 20.0 20.0 G - G G G I _ I _ 1'1': Product analysis
TB6459 A4027A26 124 '1 665.14/647.42 880.82/869.52 41.18/40.84 20.0 20.5 G - G G G I I I'G : Good
TB6459 A4027A27 124 'I 608.91/611.18 832.53/844.63 39.24/39.99 19.0 20.0 G - G G G

IEdc:lY" .',,> . , .. . . HNotes]
. .:GQrr"~t .. Hy?~os~ttc SUrface~ .... "FI~"ng? .... Flatt~,n1ng/ . CorroslC", ··PMI

T.S (Mpa) ..•... . test Dimension. . test ,:,:,·,·test'test·· "test'
. ·:test.;·· ':.'. . .,.' ..•... ..../·1: Gauge length 50mm

I 450 620 25 ACC;""'. ACCTo. . ACC.To.··":; . Ace',a:" . <ACCJo.:·:, ~1 0.2% offset
'/_'~;-"_'; 'ASTM:~ ASTM ;,':.:~~'fY<"-:~"::',~:'it '.

30 ;::P~dite'E426~ ".' ·AlOI6 26; '. . MOl6 9. 'lo/ott ';-Al0162i·:· ~ ,'\~:10.16:19.

Qf

~
--::l

Manager, Quality Assurance Section

~edby
...

fC$ )

3.062

3.062

3.062

22.579

22.579

22.5794.857

4.857

4.857

0.002

0.002

0.002

(J) G-flS-JO (1)01.(-1) ,. r'lfBrf; (49&

0.016

0.016

0.016

Chemical Composition %..

h~~
s

I Ni ·I/cr I
.Mo'

A t:n . '1 nn ~rA 0.08
--

I
..................

I
............ ................ ... ....... 0.20

--
0.176
--

--
0.176

-
02 I 4.857 I 22.579 I 3.062 I 0.176

0.176

1.452

1.452

1.452

0.474

0.474

0.474

~

We hereby certify that the material described herein have been manufactured, inspected

and tested in accordance with the customer's specification and order.

0.022

0.022

0.022

L '" ~~--.--~-~-----,
~CSi
,~ I ..... ..Jv I £.J..vv I L.JV

..L
10 REVIEWED
o WITNESSED
Date I Sionature:

LotNo.

-
_ ..~

[!] . .:.- .,

HTB6459 I M027A24 -
'p

'H
ll:Sb4::>~ I M027A25 -

'1'

I M027A26
*H

TB6459
'1'

~

I M027A27
'H

TB6459
'1'

He.afNo.

I I I Max I 0.030 ~~oo I 0.030 n non I ,,<n 0' nn , <n

CCK-4511951391-0100-K01-00001-074
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EN 10204 TYPE 3.1

Our quality system is

certified in accordance

with ISO 9001 , 2008

.,,:::, ./",""",,
~~ f"'~lr: '.

IlGIU 5tO \ wrt.J
RvA [016 .......:,.<

~~!Y!9

CERTIFICATE OF MATERIAL TEST REPORT

CERT. No. TT2460

[J~ 5'"101' E..J

ADDRESS

DATE

#392, Namyang-dong,

Jinhae-gu, Chanwon-si,

Gyeongsangnam-do, Korea

May 20, 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

SIZE,
O:D J WiT I 1< LEN~"[H(01i-YJrl

19.05 I 1.65 TMfNl 6,706

TOTAL QUANmY {PCSr "1 496
TOTAL WEIGHT {KgY 2633

.HEAT'TREATMENT
TEMP~RATLJRE HOlDING.TlME

1100·C I 17 Min

* SOLUTION TREATMENT &

RAPID COOL

Manager, Quality Assurance SectIon

-:t
....:::l

CD £-I)s6>° (004-/); Tv!!) c- (4?6 pC~)o WITNESSED

",' ..... )

---~
..../ Mechanicalproperty . ,

/Eddt .:"'.. , 1',,<':,' :,'.'.: ..:I~' iPMI .••.••:.•.. [Notes]

..Hardness, . Ctwent
HY~(~Static SUrface/lt.

1'.'1"+1\1,,.'
. Spec Y;SCMPa) .1·' (Mpa) I test ..•.:. :'. Dimerlsi~ni; litesF' .'itesi

"
.·.test

.' Heat No. Pcs :. '. "CHRe) •tli'S!. I, ..' 1"."'\, ·i. .. :.:........... ' ..... : . *1 : Gauge length SOmm. .
Min 450 620 25 ACC..:To. .

I'~;:'~" A;;'~/ '.' '·ACCTo. '>i ;'. 0.2% offset
:AS1M'

I '. ". '1 " : Max 30 -;',PrlClice:E426; . •. ~01626. ,ype.. :' ..

TB6459 M027A28 124 '1 600.78/611.43 854.40/858.29 40.32/40.17 20.0 20.0 G · G G G *H : Heat analysis

TB6459 M027A29 124 *1 606.39/612.37 855.05/860.72 39.45/39.78 19.0 20.0 G G G G . *1' : Product analysis

TB6459 M027A30 124 *1 603.01/607.75 821.29/833.44 38.77/39.15 19.0 19.0 G · G G G - *G: Good

TB6459 M027A31 124 *1 618.62/622.16 826.16/836.05 39.62/40.04 19.0 20.0 G · G G G

.
I···.·'

'. . : :.'. .', .'
:.... 'Chemical 'Composition·%· .. ': ".", .. . ..•...... :..... .....".. [REMARK]

Spec. C·····.·.· Si Mri II' ....•.. S Ni'" "'Cr; . Mo :··:.··.N. Nb ..Ji.····.·,. ;1'~ENi:
Heat No, . . LotNo.

I Min 4.50 21.00 2.50 0.08
I> I'REN , Cr + 3.3(Mo+0.5W)+ 16N

. I Max 0.030 1.00 2.00 0.030 0.020 6.50 23.00 3.50 0.20
I> Nace MR0175 / NACE MR0103

*H
TB6459 M027A28

*p 0.022 0.474 1.452 0.016 0.002 4.857 22.579 3.062 0.176 I> No repair welding free from mercury contamination

*H Ii " Clift,.,
>-.L •

byTB6459 M027A29
*p 0.022 0.474 1.452 0.016 0.002 4.857 22.579 3.062 0.176 I.~ ~.

*H
dby

TB6459 M027A30
,..

~eco .•~'P 0.022 0.474 1.452 0.016 0.002 4.857 22.579 3.062 0.176 ;:...:'" . ~. J, t Y~7$
*H "', '10.- /~,( .Ie.., 20,

*'~LlTY 1l~~11~~'*TB6459 M027A31
'p 0.022 0.474 1.452 0.016 0.002 4.857 22.579 3.062 0.176

~be -#[!J~ CO.
~ 1 L_ _4 ~

IE1"REVIEWED ~
,

[!J~~~ I ", - 8'

01

CCK-4511951391-0100-K01-00001-074
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-'.

EN 10204 TYPE 3.1

May 20, 2014

#392, Namyang-dong,

Jinhae-gu, Chanwon-si,
Gyeongsangnam-do, Korea

«t-!Y!9 [1\51>'1 EJDRESS
CERTIFICATE OF MATERIAL TEST REPORT

CERT. No. TI2461 DATE .-------''---'-----

.. <,. ..... ..........
i'l,,/t.&. ! ",,\irp "

MGUISlS \ ~./
RvAGOlti ,:-,:,•.

Our quality system is
certified in accordance

with ISO 9001 : 2008

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

. .sIZE
on I WT L~I'iIGTH(mO'lrl

19.05 1 1.03 6,706
TOTALQUANTITV(PCS)~ 72
TOTALWElGHT(Kg) I 382

HEj\T;TRE,e\TMENT· .

*SOLUTION TREATMENT &

RAPID COOL

Manager, Quality Assurance Section

-.Q
---=4 •

£~J/5-JV(004-l): IU13>3- (60 tcs:J

.: . .':.: .' MechanicaLproperty ..•..... ". ....." <. Eddy.", .:. ::C- .'.. : [Notes]

I·': .' ::., C\lrrent
Hydrostatic Surface &

'?"~.'~',
·.Corrosion 'PMI

. '. T;S(Mpa) ......... E;L(%) . ··Hardness . test: :".< ~StC : '.tes( test
Heat·No.·::···.·

'Spec . '.' .Y.S(MPa) . ......: (HRCl<' test
Dimension

:","~' .: ....
·,t

LorNa. Pes , '.' . ::..•..... ,. '.< *1 : Gauge length 50mm
I· '. "::

Min 450 620 25 A!=~·:ro'. I': ..AceTo. .,. ' ~ACC.To<- ..~ " ACC:Jo.
Ii

0.2% offset
-'ASTM "...AS>M AS>M': -'I, ~_62 :P~~~ceE .

> :'.. Max 30 '.' PraCticeH25: . ',AlO!6 26. Al016 9,';10;1L . ""'0'=" .~,...... -.Type. . ...'

TB6459 M027A32 72 *1 606.70/614.54 850.37/854.39 37.95/38.47 19.5 20.0 G - G G G - *H : Heat analysis
*P : Product analysis
*G : Good

..... '.. . .. ,.... ,'. 'ChemicaIC6mposition:% . ' . ',:.' ." :.·i.·,'.·.·.: [REMARK]

Lot No.....
Spec. e Si . Mn P ...S Nj >.I".:',(r'·,·· Mo" .... N ·'·Nb ::',: I Tl>: .:PREN.

Heat'No.,
'1 Min 4.50 21.00 2.50 0.08 [> PREN : Cr + 3.3(Mo+0.5W)+16N

I Max 0.030 1.00 2.00 0.030 0,020 6.50 23.00 3.50 0.20
[> Nace MR0175 / NACE MR0103

*H
TB6459 M027A32

0.022 0.474 0.016 0.002 4.857 22.579*P 1.452 3.062 0.176 [> No repair welding free from mercury contamination
'H

'P tr-I. "" 1......£ •
....... ,

I.

'H ""',....~ t:"'".,, 1£ . 'J......
~eco ..~'p ..... '.. I~ 'vu· .,

*H W\Ut 'I. b. L)'TV. ~-...I *~ITYASSU~*'P lJAIl: 'itA{ . 'f.F' . I.U 'If'

ytze -#
II

CO.

~ -.r~
....I _

(!J . .:. ." ,• •~

CCK-4511951391-0100-K01-00001-074
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Test Report
~ 10J

bjry
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

: SA789 S31803

: For submission

: 2014.05.27

: Refer to test results

: Temperature ( 20 ± 1 ) ·C

: UN Steel

r.t\ S IV1 E
h,"=o---:":'"-~:- _ .••.•_. __~..::

Humidity ( 46 ± 3 ) % R.H.

1. Ferrite Content

Test Results

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
Dale I Signature:

Gt:a~oy
Industrial services

Metallograph at 500x magnification

"

- End-

~
Tested by I Sanghoon Lee

#,
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 its General CondlUons of Service accessible at httpW'MWi.8Qs.comlenfTerms-and.CondiUoIlS.aspx. Attention is drawn to the limilation of liability, indemnlficaljon end jurisdiction issues defined therein. Any holder of
this dDCUment Is advised that Information contained hereon reflects the Company's findings at the time of its intervention only and within the limits of Cl1enfs Instructions. If any. The Company's sole responsibility is to its Client and this document does not
exonerate parties to a transaction from exercising all their rights and obllgations under the lransacUon documenlB. My unauthorized alteration, forglM)' or falsification of the content or appearance of this document is unlav-ful and offenders may be prosecuted to
the fullest extent of the law. Unless otherwise stated the results shown in this tast report refer only to the aample{s) tested and such sample(s) are retainec:l for 90 daya only.

MQP-2510-001-F04 (00)
SGS Korea Co.,Ltd. I 50, Sinsan-ro 29 bean-gil, Saha-gu, Susan, 604-838 Republic of Korea vwvw.sgsgroup.kr

page 1/1
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Test Report Report No. : SGS-M14-04274

Humidity ( 46 ± 3 ) % R.H.

[i.\ s r~1 E]
: For submission

: 2014.05.27

: Refer to test results

: Temperature ( 20 ± 1 ) °C

: UN Steel

: SA789 S31803

: DUPLEX SEAMLESS TUBE (PO No.P-13SG-001)

: Heat NO.:TB6459

Sample Name

Sample Number

Material & Specification

Use of Test Report

Date of Test

Test Method Used

Testing Environment

Client Name

Client Address

Test Results

1. Ferrite Content

Test Item Unit Result Test method

Ferrite Content % 56.7 ASTM E562-11

• 30 fields and 25 POints per field ·95 % CI : 4.28, %R.A : 7.55

2. Microstructure (Test method: ASTM E407-07e1, NaOH etched)

- End-

~
Tested by I Sanghoon Lee

Lk
Approved by Technical Manager I c~e'ong

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 its General Conditions of Service accessible at htlp'//www sgs.com/«I1Tennsoand-Conditions.aspx. Attention is drawn to the limitation of liability, indemnification and jUrisdiction issues defined therein. Any holder of
this document is advised that infonnalion 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 sale responsibility is to its Client and this docum8l'1t does not
exonerate parties to a transaction from exercising ell their rights and obligations under the transaction documents. Any unauthorized alteration, forgery or falsification of the content or appearanca of this document is unlawful 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 sample(s) &fe retained for gO days only.

MQP-251 0-001-F04 (00)
SGS Korea Co.,Ltd:-1 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 Type3.1l

Product Name fORGED STEEL Project No. N/A

PAGE: 1. of 1

tIlI'tlfYUNDAI FORGING Co., lTD.
146-1. Hyeonpo-ro, Gunbuk-mYUI\ Haman.gun
Gyeoilgnam·do, Korea. TEL:055l580-6500. FAX:055l580·6520

Customer
DONGBU . . ASME SEc-n PART MAo
ENTERPRISE CO.LTD Matenal Spec : 5A182FS1-l0ED+llADD Drawing No. N/A RONo. Y20l404·608

Date: Apr. 21, 2014

GOOD

As

:~

Bend Test
Radius

208,205

v

N/A

HB

ness

Ti

Hard-

'~.~Z
..... ::QA:Departm~nt Manager'.., :~.r.:·;./;·· .~.' ~.,.;.. ., ',~ .~'... ":' .

27.0

218.6

No

N/A

Sn

0.012 I 0.007 0.003 0.08 0.013

I
Solution 10S0°C 4.3Hrs W.C

---
U.T.

I
M.T/P.T J Dimensional

Inspection Inspection Inspection

20.0 IAvg,

Witnessed By

-4S"C

2mmV

%

Red, Of ITest Temp

Area T.P Notch

Yield Tensile
Elongation

STR ,STR

Mpa ' Mpa %

450.0.50.0

mm

12.5

12.5

Tension Test

o I G.L

Size of Test
Specimen '2

mm

H

Annealing

Normalizing

Spec.

Min. 1'3
Max.

Test Item

-1"1

T/P No

Q'ty I Min.
(EA) Max

4 I E13l033 rr
4

2

2

E131033

Description

or

Dimension

Charge No

Heat Treatment '4

[{emarks

*NACE Nffi·0175/ISO 15156 Part2(2009) ,was applied
"N:: min 0.15% (Act. 0.188%), Ferrite contents: 58.7% (Certificate No.: 141782-G03526)
*F\ll Iy kil led, vacuum degassed, fine grain practice
* Hardness = max 25HRC (254HB)

'l(Location) L=Longitudinal. 1.=Tangential. Tr=Transverse.
R=Radiill. 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 Cooled.

F,C",Furnace Cooled. F.A.C",Forced Air Cooled

001 ASME 150# BLRF 2"

02 ASME 150# LWNRF 2" 300L

'003 ASME 150# WNRF 20"tS/10n

004 ASME150# WNRF 24;'(S/10T)

CCK-4511951391-0100-K01-00001-074
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INSPECTION 0ERTIFICATE
( EN 10204 - 3.1 )

Certificate No.: IC201407-oSo-GOS Mat" Sp.ecification
Date : 2014/07/01 Customer
P.O No. : FG-20140416-040 (2014-04-16) Project Name

ASME SA182FS1 2010ED.2011ADD.
ILSUNG Corporation
P-13SG-007(Carmon Creek - Phase 1 & 2)

Page I of

j\ S IVI E
MYSCO CO.. LTO

•49, Bonsan-ro 193beon-gil, Jinyeong-eup
Gimhae-si, Gyeongsangnam-do, KOREA

f)

ob)

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: 10xl0x55(mm)

No. Spec
-2

Max
D G.L - - - - 253 Min. 20 Avg. 27

Q'ty (EA) Min 450 620 25 45 - 1 2 3 Avg.

640 (2) *589.6 (2) *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

540 (2) *488 (2) -300T 2 A201404-086-016

* ******~****** ****** ************ BLANK *********** *****- ****** ***** ******

i) li--Nf/}o, I;M'O (DO 6-,;).) ; .,1

::.) (;--lfJI?O, ,'t-~ (D06-J..j.·.); 7:>-
,DuUnGIg evIewec by

lac ~rtnesse by

QADEPT. io;;)~o~
DATE~I ./ 20 I,,

Spec
Chemical Comp.osition(%) * 3 Customer's Requirement

C Si Mn P S Ni Cr Mo Cu Nb V N AI
- pos NO : SA182-F51-SG07-01 REV.2
- NACE MR-0175/IS015156 PART3(2009)

Heat No Min - - - - - 4.5 21.0 2.5 0.15 - 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 ~

Heat Treatment *4 Dimension NDE * S 'I!r"REVIEWED

S : 1050'C X 7Hrs W.C & Visual UT MT PT
o WITNESSED
Date I Signature:

R.M

~~.
_.

(ACCEPT) (N/A) (N/A) 7'fL}.
Job No : HT201405-231 ACCEPT Report No :

DCWMS-U 14-0701- Industrial Services
042

We hereby certify that the material herein has been manufactured, SHl~
tested and inspected in accordance with the above specification.

~~Surveyor OM General Manager
Notes * 1 -- Tensile Test: Y.S=Yield Strength. T.S=Tensile Strength. E.L=Elongation. R.A=Reduction 01 Area, G.L=Gauge Length(mm). O=Diameter(l2l) QSM 19-C

~\O
*2 -- Location: L=Longitudinal. Tr=Transverse, T=Tangent ial. R=Radial, U=Hubbed Tension Test 6.25x 25.0mm (ASME SEC VIii Oiv.1 PARA UW-13.3)

*3 -- Chemical Composition: H=Heat Analysis. P=Product Analysis

e\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 Cooied.
.......

*4 -- ~
F.C=Furnace Cooled, O.C=Oil Cooled. AC.C=Accelerated Cooled By Water

* 5 -- Surface Condition: A.F=As Forged. R.M=Rough Machined, F.M=Finish Machined

CCK-4511951391-0100-K01-00001-074
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'1
WU5It

:::US'rOMER: ,MYOUNGSUNG METAL CO. ,LTD

;:;OMMODITY: StainJ.ess steel Casted Slab
:ERTIFICATE NO: A1311290So.1

INSPECTION CERTIFICATE

ORDER NO.: 10211A043/

Surface Finish: SPECIFICATION: 2205

WALSIN L1HWA CORP; Y 1HUI PLANT
t1Jfiif1ti1i~llffl~12I!3iZ.l*
00.3·11), SHIJOO LOO, CHIN SIlUEI LI,
YllNSHUI DISi' TAINAN em 7374.3;TAIWAN.R.O.C.
TEL: 886-6-652-0911 FAX: 886-6-652.0934

[ tc NO'A S IVI f.£ SUPPLY CONDITION: C

DATE; OF ISSUE: 2013/11/29

4 43485Total:

! Thick!Heat No mill) Qty Wt Chemical Composition(wt%) Mechanical Property OOUNDLE NO

I (rom) (kg) C Si Mn P S Ni Cr Mo N
j x100 x100 x100 x1000 xlOOO x100 x100 x100 .d0000

! I Min 450 2200 300 1400
!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 1.7 41 III 26 0.3 554 2254 308 1888

:i<

~
' .,

~y~!' • 'ji

Product ID Heat No Thick(mm) Wid th(nBII) Length(lIIlII) Weight (Kg) !?Ds
.L

t~

4E838406 4E838 200.00(200.8 1245(1246) 5515 10725 -lac OWitnessed y
4E840401 4E840 200.00(200.5 1245(1246) 5515 10120 CADEP' 7i. G. T. PY p/<) r-

4E840403 4E840 200.00(200.5 1245(1247) 5735 11140 DATE 141 .(~ • O/~
4E840405 4E840 200.00(195.3 1245(1243) 5700 10900 -hrcp~ /

~ONTRO~ co i)'" ~\
f5REVlEWS

'Z "e; ORiG~NAl
····· .. ·___1 o WIT

"!?"v -I- ;'t '• .f. W "'-----:-":" ,'-/ oatej~
. !~ (111\r~~~' s .f'~' ". J , .'- (". : '.-

";"';:":~\~~ , .........
~~

Remark: .~ J-~ SUPPLY CONDITION: 1.Laboratory· ac=edited by: ISO/IEC17025 : 2005 ItJermamsl..... r l

ProductID in this certificate m ~~~ .~. a~~n ;A:Annealed Certificate NO.L1562-110216 Industri I ve'"

No. or coil No. in the tag. Co CO. I B:ShotBlasted 2 .Qua1ity management systemapprova1 by:TUv
C:As Casted
E:Reeled/Skin Pass IS09001 :2008 Certificate No. 011008225836

H:PrecipitationHardening. PED: 97!23!EC &AD2000-Merlcb1attWO/W2

HR:Hot Rolled Certificate No.01202ROC!Q-02-0016

I:Straightened 3 .Manufacture system approva1ed:DNV Certificate No.AM!o1-5661
K:CutEdge 4. Steel making and semi-finished approval :LR

1.We hereby certify that material described herein has been L:Polished certification No.MDOO/3063/0004/1
manufactured and tested with satisfactory results M:Cold Rolled

5. Envirotll1l~t.management system approval by: TUvP:Pickled
in accordance with requirement $:Shaved IS014001:2004 CertificateNo.011048228145

of the above material specification. V:Slit 6.0HSAS 18001 :2007 Certificate No. 011.13060441

2.We certify that the mater:ial is free from mercury W:Cut TOSHMS Certificate N'o .CB07"'lOOOO3-00 ---B-X:Temper
and radiation contamination': QualifJ.cation CD:Cold Draw TEST·METHOD ; ~

No. of Taiwan Atomic Energy~Committee:136 CG:Centerless Ground CHEMICAL..,ASTM E1806, E41S, B1086, E1Ol.9 ~.
3.The Above Testing Results Relate Only To The Items Tested. PL:Turned or Peeled

SL /:::::..fl4,1f.4.No welding repaired l"~
~~lK

Quality Assurance Responsible Personnel I..-.. J

CCK-4511951391-0100-K01-00001-074
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ASIV,fE
EAT TREATMENT REPORT

REPORT NO HTR201407-050-005

I.~~~~~?~:~~. JI""o",~"P 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: Annea Iing, 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

I

~
i i : IHEATING CYCLE i 1 !

~ : I I 1
7.0Hrs 1 ; f ; f

!"-mm ·i ~ -i :- 1! ; ! ; 1

* Description
640 (2) *589.6 (2) *320T 2EA BACCS A201404-086-015
540 (2) *488 (2) *300T 2EA BACCS A201404-086-016

!JWi!.SunG I¢jReviewed by
ISC DWltnessed by ~.

QA oarr. G.;u,py~
DATE "M\. I • 201

./

tr REVIEWED
o WITNESSED
Dale I Signature:

~~~/ic
Industrial Services

REVIEWED BY D 5HlZ6WITNESSED BYD

Surveyor General Manager of QM Dep't

POC-1O-10 Rev.O mysco co., ltd

CCK-4511951391-0100-K01-00001-074
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~/

d'REVIEWED
o WITNESSED

Job No

Material

f A Sr"I E 1

Heat 10 Nol BAcc<
o a fa 20 ICf .... 0 f;- " 0 n

.....-"1......

8G:'" IllN1A···l~.. - .. ~w ,i~~ ~ .._ .
'1~.;i r~ t:i ',... '"

~~~-,

~

C~O'- p"'V. _,),;!lV.
~ "'-'~ "

...

§

~

§

§'c
~

R ~.. ~"
~

I ~
~

~

~

~

--

~~--~--~---~-~--------

-1111

-.~ - ;.. '.J--C.~

§

~
;;j:

- -<>.--
k ..._.~~ ~.=..... ..- -
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A4(1,-" I 1,-,:21 f"0 ~ 0801 (MS) 02A

;:~~-41]
01 C2!! CI 01 ~~ ~I A~J e-NDE CO.,LTD. ~/G

omqO(

ULTRASONIC EXAMINATION REPORT
.!:2.~Ai \:':!.2- Report No.

DCWMS-U14-0701-042

~ :; li~ 'E:t -M AI ~ !l .:il. eA S IVI E I
AI gj '§-;t.1f Date of Exam

642-971 ~~\=I.'I. ~~AI {9tf% 77-1 2014.07.01
0I1~7110IEjI3~jlf3OjI7f%909 llllolxl\:':!.2- Page No.

TEL: 055)286-5120 , FAX: 055)286-5121 1 OF 2

?~-?-r::il~ Owner/Customer Project No.lName (~Af\:':!.2.m)

IL SUNG Corporation / MYSCO CO. ,LTD N/A

Ail %'ti .2-/Ail%~ Item No.lName .!f.%\:':!.2./.!f.%~ Part No. / Name

See Identification /Joint No N/A

.§.cH~2.f TRV. No. 17H~ Rev. No. ~~ Oper No. <>:I%Tt~ Procedure No. 7H~ Rev.No

N/A I N/A N/A ASME SA388 / ASME SEC.VIII DIV2 PART3

..'I.~\:':!.2. DWG. No. O.E No (?-?-\:':!.2.): A201404-086

N/A P.O No: FG-20140416-040(2014-04-16)

AH ~/£f-J~I Material ((}j~J:!.) Mater'l Thick.(+) Dmml %~~~ Weld Method

See the remarks. N/A o inchl o SMAW 0 SAW 0 FCAW 0 GTAW

lE~AI gj B Standard Block ;?;lAIAIJI Examination Time lE ~.;:;::c! Surface Condition

IIW After Heat Treatment o As welded • As Rough Machined o As Final Machined

,&"1::11 Equipment 'Et~XI Probe iil~AlgjB Calibration Block

ID No. EU-DCW-04 Maker Model MHz size Angle Serial No. Type SiN

Model USM GO k/k B2S-E 2 024 O' 57745-50728 IIW 2841

Maker GE k/k B4S-E 4 024 O' 57746-01530 IIW 2841

Serial No. 10020515 k/k MB4S-N 4 010 O' 53465 IIW 2841

Due Date 2014.09.30 GE B1S-E 1 024 O' 57744-52461 IIW 2841

Method (?3Af~~) : • Contact o Immerse

~~~ g.~~

Screen Height Linearity: ± 5 % Am plitude Control Linearity: ± 10 %

Setting Sensitivity Method (id"..'I.~~ 'ZJ~) AI~~.'I. Test Temp.

Probe ('Et~Xf) Method (~~) Standard (lE~id"..'I.) Scanning (-?-Afid"..'I.) 22 'c
B2S-E BACK 81=80% Std.Sen:+14dB ~ ~DH~ Couplant
B4S-E BACK 81=80% Std.Sen:+14d8 o C.M.C

MB4S-N BACK B1=80% Std.Sen:+14dB o Glycerine

B1S-E BACK 81=80% Std.Sen:+14dB • Oil

I

£l~1\!!2 10. No.

I
2'@1 Model Xil±X! Maker f?2:JI t:! Due Date

.He1~£ Surface Temp.
1203323 TECPEL/305B TECPEL 2014.10.03

SCANNING MAP Ii lj)uunG }1Revlewed by• •• Straight beam Probe lac DWItnessed by

CQ)CJ~
Jo Angle beam Probe

QA DEPT. G. T. py~
DATE ~/. fff.20ICf

-------

61'§!\:':!2 .A. 2.~ g[~ ~gJ-~ Remarks'0 Interpretation (j§7f)
Identification /Joint No. Q'ty Accept Reject (1:l1~)

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 8EA Accept NO RECORDABLE INDICATION
A201404-086-005 I~REVIEWED
SA350LF2CL1 !n WITN SSED

2500*198.50*360T 16EA Accept NO RECORDABLE INDICATION
A201404-086-006

~~~ture:
SA350LF2CL1 -

1350*97.10*220T 16EA Accept NO RECORDABLE INDICATION
A201404-086-007 <ferma~q;::r;
SA350LF2CL1
A201404-086-008 ,,'u, trial Services

2500*198.50*280T 4EA Accept NO RECORDABLE INDICATION
SA350LF2CL1

~
D -?-~-9-/.Jl~ Owner/Customer

AI8X! J.H, KANGm~~) o ?3 £ Reviewed

Examined By Level II Date o ~ 5;1 Withnessed

-g.'2J Xf .,,," /-:11~~ ~ o Third Party· Inspector

Approved By J.B, NAM(\=I~.!f.)
__7 ,r/ o ANI/AI ~'2J?3Af-Ef

o ?3 £ Reviewed

Level III /bate o ~ 21 Withnessed
=A_ - o 911 CO ""AI A 210x297

CCK-4511951391-0100-K01-00001-074
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A4(210x297)¥~-0801 (MS)-028

Lf
, 01 £!! c.1 01 ~ ~ :§:I A~ e-NDE CO.,LTD.

O!l!qoI

ULTRASONIC EXAMINATION REPOr l .'i'.:ilA-j Iti.£ Report No.

DCWMS-U14-0701-042

~ ~2-~~!:1:;JAI~t}~7~'§ IVI E AI jg ';;;!-hlf Date of Exam

2014.07.01
011:'071101 Eil3..'r.lif3.0!17f% 909 illl 01;>;;1 Iti.£ Page No.

TEL: 055)286-5120 , FAX: 055)286-5121 2 OF 2

6j~Iti£. .A.a~ gj-~ ~gj-~ RemarksTo Interpretation (%17f)
Identification /Joint No. Q'ty Accept Reject (I:JI :il)

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 ,

\ 1~~5MIiG l~RO'fl1 ~by
l-.t' . _ .... by .1 ......--

.,y~,}QA DEPT. G.
IOA'TC ~/1Al • I., ...v -L,

./'

I~ WITNESSEDl-

Dlte - ..
7<- /.~ 'ruty tfJJ

Ilj~rmanl:;"",,,1 LIVIU / ,
Industrial Services

-
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INSPECTION CERTIFICATE

Certificate No. : M201404902 Work No. A201404906

(AS per EN 10204 Type3.1)

Product Name : FORGED STEEL Project No. N/A

PAGE: lof 2

tlfruNDAI FORGING CD./lTD.
146·1, Hyeonpo-ro. Gunbuk-myun, Haman-gun
Gyeongham;do, Korea. TEl,OSS)S80·6S00. FAX,055)580-6S20

Customer
DONGBU
ENTERPRISE COUD Material Spec

ASME SEC It PART "K

SA350LF2CLllOEO+llADD
Drawing No, NiA P.O No. Y201404·608

Date: Apr. 28. 2014

"'0
:>
o

~
GOOD

Dimensional

Inspection

Bend Test

Radius

t° .:'! (oo6-.)t:j,' ~513
"'.dJ,,i1;) i

Hrs

0.0032

0.0035

197

Ti

H8

ness

. N/A

M.T/P.T

Inspection

Hard-

0.0015

0.0016

/{~~.

AI

20.0

0.030

0.0267

N/A

U.T.

Inspection

Nb

Solution

0.02

0.001

0.0008·

16.0 IAvg.

act TestChar

%

Red. Of ITest Temp -4S'C

Area T.P Notch : 2mmV

Tension Test

We heniby certify that the material herein has been "-{'" ' --fI O-i/;:J':;- bA; f
made and tested in. accordance with the above
specification and also with the requirement called~IDWitR-;.~
by the above order. .

QA • G. T.

'1 I Size cif Test
Yield I; TensileSpecimen '2 I Elongation
STR ' STR

D G.L

TIP No I mm mm Mpa I Moa I %

Min. 12.5 50.0 250.0

Max

Test Item

H I O.1944::~':

Annealing

Normalizing

P I 0.1938 .

2

24

16

4

32

24

48

. 16

Min. 1'3

Max.

Spec.

Q'ty
(EA)

Description

or

Dimension

5897082

Heat Treatment '4

Charge No

5897082

Remarko; /'~ "." ~ .,

*Fully killed carbon steel, Vacuum degassed, fine grain practice /:~. (052) ~~~\
*NACE MR-0175IISO 15156 Part2( 2009) was appl i ed rx,6) (;-1 0/4.... OIIOIip-llb/#-1I- .~ (wg...Jl') J B -/f){t;' /IOJ'B.//l>Ilf:!; ~. (oo6-fIY/.hrEL.. 237 _r?,a \\~.. )
"Hardness =max 220HV 10 (210HB) ~OIU-'!)f:>Vllf).../~{1I4- i S'J;I; :>-Qllfl/..JdtJ?/>-OI'l'S \ ,g;3S1 J. ., ·''1r._'J~Q~ Pr

~OILf(? J~ollb),/3f}ftl·!f 1 . 3f;11l.#/~OIfR,HoNt; I \,. Fp,'j, 'Lu7 5oov--..l.....
4clUo! 4tOftl;2-!40li.tMj 401U1/4-V!lf3/4f>!tIf) \~;..\l014 r;")../. v·

\~6"'---- ",1o/-L
'l(Location) b,Longitudinal, 1:Tangential, Tr=Transver~e,

. R=Radial, U=UW-13(Direction Parallel to the Axis onheVessel)
'2 D=Diameter. G.L=Gauge Length
'.3 H=Heat analysis. P=Product analysis

'4 AC=Air Cooled. WC=Water Cooled. O.C=Oil Cooled,
F,C=Furnace Cooled, F.A.C=Forced Air Cooled

1001 ASME 300# WNRF2"(S/160)

02 ASME 300# WNRF 2"(5/160)

IC03 A5ME 30011 WNRF 2"($/160)

!004 ASME 30011 WNRF 4"(5/80)

'005 ASME 300# WNRF 4"(5/80)

P06 A5ME 300# WNRF 4"(5/80)
I

y) io07 ASME 30011 WNRF 4"(5/80)

08 ASME 300# WNRF 4"(S/80)

CCK-4511951391-0100-K01-00001-074
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(ertjfic<!te No. M2014049(l2

INSPECTION CERTIFICArE
(As per EN 10204 Type3,l)

Customer·

Work No.

. DONGBU.
• .ENiE~P!l!SE COJtb . Material Spec

A291':1049Q6

A5MESEcn pAin ~/Jt

5A.350lF2CLl lOED+llADD

PrOQuct Name

.Dr<lwing. No.

FORGED STEEL'

N/A

Project No.

P.ONo.

N/A

Y2014Q4-6011

PAGE: ;? of 2

(jJI t!1YVNDAf FiJRI1INO Co., lTIJ.
146-1. Hyeon\>o-ro•. Gunbuk,.myun; Hama.n-gun
Gye<>ngnam"jo. !<orea.TEl:OSS)560.;uSOO, F/;x:.055)580-6520

Date: Apr. 28. 2014

Remarks

*FullykiJ Jed carbon sJe~l; Vac,uum. d¢gassed, fine graio pra¢t\ce
*NACE MR·OJ75/1SO 15156 Part2(.2009) was appl ied ~IJ) ~JJS-/lO/JJSBO(oob-5).' sd. {;:;>.. .
*Hardness ::: max 220HV 10 (21OHB)

1(Location) L=longiWdinal, r:Tangential, Tr=Transllerse,
R=Radial, U=UW-13(Pirection Parallel to the Axis of the Vessel)

'2 D.=.Diameter, G:L=Gauge Length
:'3 H=,Heat analysis, P=Product analysis
'4 A.c=Air Cooled. W.C=Water Cooled, O.C=Oil Cooled.

F,C",Furnace Cooled, FAC=Forced Air Cooled

GOOD

DimensiOnal

Inspection

B.eod Test
Radi.us

N

Hrs

o;olbs
MQ32

Ii

HB

197

Hard
neS$

M,T/!'T

Inspection

M015

0.'0016

., ~ 5=>;.A, oS1;9

,~'I ',.s )B,5~.

20.0

Al

0.030

o.oiii'i

N/A

U.T,

Inspection

'(IVg.

SolutioI')'

Nb

0.02

Mal
0.0008

act Test
:4S"e.
: '2ij1rnV

%

Red. Of ITest Temp

Area. 1,P Notch

%

Elongatl<)!1
Tensile.

SJR
Viejo
STR

so;o

.Tension Test

mm

12.5

o I G.L

Size'ofTest
Specimen 'i

romTIP No

Min..
Max

Testltem

I I *1

H

Annealin9

Normalizing

p

8

32

4

40

.32

,Max.

spec.

Min. 1·3

Q'ty
(EA)

5897082

Des<:ription:

or
Dimension

5897082

Charge No

Heat Treatment *4

09 ASME 30~ WNRF 6"(5/80)

iiO,6,SME 300# WNRF 6"(5/80)

1011 ASME 300# WNRF 6~(5/80)

12 ASME3Q01tWNRF 8"(5/60)

113 .ASME 300# WNRf 8"(S/80}

CCK-4511951391-0100-K01-00001-074
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,.vallour~c
Vallourec Tubos do Brasil S.A.

BARREIRO PLANT - Belo Horizonte - MG - Brazil

CEP: 30161-970 - PO BOX: 1453

86 ISO 9001
18014001
ISO/TS 16949
OHSAS1S001
15050001
BUREAU VERITAS
Certification

Inspection Certificate
(According to DIN EN 10204.3.1)

N~: 0030029786 Sheet: I 1 3

Customer: KEONWOO METALS CO., LTD

Country: BUSAN

b r
, )~\!o

Material Number: 389607

Work Order: 357641 1 90

Customer Order: KTC-14-99915

Inspection: Vallourec Tubos do Brasil S.A.

We certify this mal'l meet ASME Sect II

ParL.L..s4.2ll....Grade .t I
Ed. ~/.:> Add. ><:>1/ •

"Certificd 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 - II 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 + 1,600 mm WALL THICKNESS: -1,371 mm 1 + 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 1 KOREA • MADE IN BRAZIL • NACE MR 0175
All

Heat Pieces ,- ITT
lac DWrtnessed by

128147 42
QA DEPT. G. T. PY~

Total 42 DATE J(l-l/ • pl;-. 20 ll.f

THE PRODUCT IS SATISFACTORY IN THE FOLLOWING TESTS 1 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)115

C Mn P S Si Ni Cr Mo Cu V Nb Ceq

Heat Analisys 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 Analisys 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 F.~n¢'Jo( 66) I. . Db - : ~ ,,$)-
128147 030002365791 0, II 1,27 0,015 0,002 0,30 0,02 0,04 0,01 0,010 0,004 0,016 0,334 C ~ N t;"l(;o

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
JGj;~~~r ""Jo~"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;

r~E - /1;?1{jt? / /c>)...o?o Co!:?/' _41) :1'W, E -IO/qo /10.)./0 (to6- ~Cf) .' TJ.11 0t=- ..)...o/~-oJ.,)..{):l-oo G -':;"D/qO/~O'::"1 <) _: rn
E - ~fll B0 / 10~l?O (tJOb- ?,IJ) : TIB £;--?o/C/O/ 30~IO (c06- LfD . 71A ~r09c.- 40 180 /4o,)...O() G~ 4 0 11 0 /40)...10 I~

L......~,
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'.'vallourec IiliIf6
ClUIt ••• OIlCT. II"" •••• T"

1809001
ISO 14001
19O/TS 16949
OHSAS1SOQ1
18050001
BUREAU VERlTAS
certlflCltlon

Inspection Certificate
(According to DIN EN 10204.3.1)

N~: 0030029786 Sheet2 / 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 Streugth; TS-Tensile Strength; E-Elon~ation;

Hardness Test

Scale: HV

128147 030002365791

DATE
151,0

Required: Min I lac I- "- __ n -, I
Max 246,0 ......- - As

Pipe N°

2

Control LotHeat

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 Ener2Y;

'"d

~
~~
v lap

'(

Striking tup: 8 mm

284

(J)

18

Temperature: -45'C

AE5 AE Avg

(J)

AE4

(J)

AEJ

(J)

14

284

AE2

(J)

14

286

Direction: Longitudinal

282

AEI

(J)

Required: Min 14

Max

Pipe N°

2

Control LotHeat

CCK-4511951391-0100-K01-00001-074
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,.'valloutec 1M 1S09OO1
ISO 14001
ISOrrs 16949
OHSAS1SOO1
1$05000'
BUREAU VERITAS
CertitkltiOI!l

Inspection Certificate
(According to DIN EN 10204.3.1)

N~: 0030029786 Sheet:3 / 3

../~

ECO TUBES: The tubes from Vallourec do Brasil S.A. are manufactured with steel which uses charcoal as a source of energy in its production. This coaT"'tMBlls frllm mDFe-than 100.000 ha of forest planted by

Vallourec Florestal Ltda.. With the acquisition of 10,8 ton(5) os steel tubes from Vallourec do Brasil S.A., your company contributed to the reduction 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 of the standards and specifications anlll all the results are found

to be satisfactory. This testimonial and certificate respectively is recorded by a

computer system and is valid without 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 V?(~~DPO~

DATE

04.29.2014

"'d»
§3

~I~..tV

CCK-4511951391-0100-K01-00001-074
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IASME ]

INSPECTION CERTIFICATE

CUSTOMER: (~)~~ NO. 2014-14627

DATE

309, Chungnyeol-ro, Yangsan-si,
Gyeongsangnam-do

: 2014.09.18

JElL E 81. S CO., LTO.
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

rvlATERIAL SPEC

GRAPHITE PAPER
STS304
CARBON STEEL
STS304

4EA

RESULT

GRAPHITE PAPER
STS304
CARBON STEEL
STS304

COMPRESSION LOAD TEST

AIR (N2 GAS) TEST

RECOVERY(*100)

Kgf/Cm2

Min.mm

10.00

25.40

NO-LEAKAGE

26.20

APPEARANCE

DIMENSION

{~-e1

6 ---{ /.s-I)o ,115"1l 0

-r3.clf-lf,lt5kr::r (~06-(o)

ACCORDING TO TECHNICAL
STANDARD TS-Bl0l(REV.4)

ACCORDING TO TECHNICAL
STANDARD TS-Bl0l(REV.4)

Accept

Accept

TEST CERTIFICATE IS ISSUED ACCORDING TO EN10204 3.1

REMARKS
~. Kc'/;EWED
:J Wi-;-f";~8SED

Date I Signature:

~~j,'/~
Gfr~li:n~e; Lioy

lr'!d'l~~~lal Servi·~ ~

SURVEYOR

PO NO : P-13SG-007

.... ,-,'" '-.;-' ~if
I : ! !

.:...) '-...) ,"-.. ).... .L _,W

INSPECTOR

FORM.NO:FP1001030 REV.O
JElL E &5 CO./LTD

~.4(297x210)

CCK-4511951391-0100-K01-00001-074
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lAS ME] [PAGEIJ~- I

s~ III SamSullg
I'WPECuTiIOM GBRJ11PC1?1'E Ej' 0, Metal Co., Lid

8, C/'rojoog&1reql l-GI, Qsn-Eup, Uju-GJn, UIsan, Koroo lB. : !Q-[Q-275-0lffi

htlp://www.metalsamsung.com FAX : !Q-[Q-271-7079

DESCRIPTION STUD BOLT I 2 REAVY 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 ('C)

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"-11UNC 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 REDUCTION HARDNESS PROOF LOAD IMPACT TEST Sample Nut Hardness
STRENGTH STRENGTH ELONGATION OF AREA TEST TEST at -73'C after 59:Jt x24h

SA320-L7M ksi ksi % % HRB min ave'll]min80 min100 min18 min50 max99
STANDARD

HRB HRBSA194-7M 84-99 33900 lbf min ave'll] min84

DECISION

01 BOLT 98 125 22 58 96 78,78,75

02 NUT 95 GOOD 72,73,70 98

We nereby certify that the material described here in nas been satisfactorily tested in accordance with the above specification and the requirements called for by the above order. Conform EN 10204 3.1 / ISO 10474 3.1

REMARKS § App. Code: ASME Section II Part A 2010 Edition /

Macroetch Test: GOOD /' ~UIJGI~viewed by

>6--l)~
!J HEVIEWED lac DWitnessed by
:J WITNESSED QA DEPT. S. J. HWANG

6-1It;~of 1l~80; i3(Tf~r/NU1 Date!"~eatu~: DATE CC/r. t'5 t< •20/x: ~~C--ct>6-U) .J:I;t0dQ£cft: ;~ /~ >;>
ermani~cher ioy''i

Industrial Servic" 3 r<MANAGER OF QUALITY CONTROL : PARK H. H

FP-41Q-01-07(Rev.2) SAM SUNG METAL CO.,LTD.

CCK-4511951391-0100-K01-00001-074
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6. Nondestructive Examination Report
(RT, UT, MT, PT)
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PWHT" NO
IASME I

CODE STAMP' YES
~ b-\ I

jLsUnG ILSUNG CORPORATION.180-009-1-1

RADIOGRAPHY EXAMINATION MAP DATE. DEC. 05. 2014.

( OUTLINE SKETCH OF RADIOGRAPHY ) W/O NO. P-13SG-007

PROJECT NAME CARMON CREEK PROJECT P/O. NO. 4511951391

CUSTOMER SHELL CANADA ENERGY DWG NO. VP-SG07-E-11570-001 D
ITEM NAME VRU INLET GAS COOLER ITEM NO. E-11580

APPLICABLE ASME SEC.VIII DIV.1 2010 ED.+2011 ADD.+API660 (8th ED.2007) 6 RT
CODE AND STD.

PROCEDURE NO:VP-SG07-COMM-Q10
CONDITION

100%
(ISC·RT-06)

MATERIAL SHELL: SA516-70N 17T I CHANNEL: SA240-S31803 TOTAL 167 SHEETS
SPEC. AND TH'K. 15T SHEETS

YSKETCH *TUBE SIDE SOUR SERVICE

;; N '"
..-

'" CD .... <Xl

9 9 9 9 0 0 9
rD 1024 In In 2200 In 2136 In 2200 rD rD 92.4 In

n!-------i~
~ ! ----- -- -- -- ------ -- ----- ----t------- ----- --- -- t-- ---- ---------- ----- -- --- ----- --j- n t-------:,

: ::
r···· ·····T
, t ,,

A-Q3 ,, ,
0. a
on

It A-01

I ----. t A-05

on
~

t., A-Q2 A-04
.,

d d-, 1-1---+ I~~
-.----. 1--..

.1...... ......1-

---' L '-- '-- '----' L

@ ®® @24" 6" 6" 20"

0 0 U
SA350-LF2 CL.1(N)

SA350-LF2 CL.1 (N) /1 OT
SA33~ I T10.97

SA350-LF2 CL.1 (N) /1 OT

TUBE SIDE (100%) SHELL SIDE (100%) TUBE SIDE (100%)

A-01: 5 A-02: 10 B-04: 18 A-05: ...
A-03: 10 B-05: 17

B-Ol: 17 A-04: 10 B-07: 17
B-02: 17

/'
B-08: 17

SI-BOl: 4 Ie'" REVIEWED
TI-BOl: 9 S2-B02: 4 o WITNESSED T2-BOl: 8

DateUlig!!jture:

~n ~'1fG~rEIOYd
Industrial Services

PREPARED BY REVIEWED BY APPROVED BY
D WITNESSED BY
D REVIEWED BY

8.8~ 5-1·~wtJ-J'iz ' I ~l?-~
~'d-,~-s/ J:-rru v· Dec:-.-b5' If ~£gS'l,!

.I,

CCK-4511951391-0100-K01-00001-074
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REPORT OF RADIOGRAPHIC EXAMINATION ~ '8
~ A~ ~ ~ JlI- AI gj ~ :J:l kl

Report No.

IS-APN-E-11580-RT-001

QLsUnG
I ASME I

ILSUNG CORPORATION
Page _1_ of 2

Customer SHELL CANADA ENERGY Project Name

~Af~
CARMON CREEK PROJECT

Item Name
.g.~

VRU INLET GAS COOLER Traveller/PCS NO.
~cjl-§-2.f

N/A

Item No.
¥.g.\!:i.2.

E-11580
Work Order No. ~Af\!:i.2.

P/O No.

P-13SG-007

4511951391

SA333-6+SA350-LF2.CL1
10.97 [] mm

VP-SG07-E11570-001 Rev. &.
Densitometer I.D No.

-55:.711 71 71 \!:i.2.

Shooting Position
~ ill !fl xl

View

o Single
8~~

D Single
E!-~

06013399

[] Double 0 Panoramic
013~ ~~~

D Double
c;q
-'0

Material/Thickness
XHW!'f-AHfFml

Dwg. No.
~e1'tj.2

Weld Thick'/Reinforcement
g~fFml/g~'XI~

10.97

2

[] mm
[] mm

Joint Config.
g~2~

BUTT JOINT Penetrameter/Constrometer
~ J1f .s: JlI /JlI3:: JlI

ASTM 1B
N/A

D S. Side
[] F. Side

X-ray Equipment/Radioisotope
~':::::ClIOI ~1::l1/§!fI~:1:

N/A KVP mA

D Ir-192 D CO-60 35 Ci
Shim Thickness

~ fF ml
N/A

o incho mm

Focal Spot Size/Source Size
~~ 3JI

3.0X 3.0
o inch

Dmm
Sensitivity Wire type
~I/~I~~~.I.

0.016(W8)
[] inch

D mm

VP-SG07-COMM-010 R 4
(ISC-RT-06) ev.

ASME SEC.VIII DIV.1 2010ED.+2011 DO.
UW-51 , AP1660(8th ED.2007)

TYPE I / Fuji #80

3 1/3" x 12"
Exposure Time

!:c ~ AI 2!

Source to Object Distance

~~ J12.1 (MIN)

Source side of Object to Film Distance

~~ J12.1 (MAX)

Speafied Density
~ 2J .s:

Surface Condition
Ift:l~EH

hr min sec

- hr 01 min 20 sec

150
D inch

[]mm

12.97
o inch

Dmm

2.0 - 4.0

o As Ground DAsWelded
'2:JDf .'2.7'~

O'=l

Film Type/Brand/Size
~ ~ Ef gJ/3JI

Screen
':::::3E:!

"B" Attached

Lead Backing
HE:f~AI \=tEl'

Procedure/Ace. Criteria
~XfA-I / EI'~Jle

Front
Back

D Yes ~

D Yes ~

0.005
D inch
o mm

o No.!?-

o No.!?-

No. Of Exposures

.s::~~*
8

No. Film/Cassette
Cassette LH Film DH* SH'T

Exposure Setup

Location Marker Placement

D/~'- ~\om
o 1\ _. '
----'~( I,

l1~ta
o Source Side D Film Side

Total Sheet

~ ~ DH * 8 SH'T

Approved by
'5 ~ B.M.SHIM

2014.08.13
2014.08.18

HSBGS

II D Date of Examination :;;:jAf'§!:Af
D Date of Report .til..::il Ai is/'~ gj Af-

f--------=-....._---:--,-........,------!
Owner/Customer -9-~-9-/.::i!Z!l f:t-&.:p.t.~"""/'-----lr-.
_~ , lar REVIEWED
~ Revlcw\?d 0' \VITr -An~D

Level III n IM;,,,,,,,,,,,,,,I •..:.,"c

Cli \1!1 UThir~:10r ~~fj A~-E:!' IE!..!J Signature: .

---==-~ ';;811'1- ~cr~f?c11
14412 ~

Level
Cli \1!1

~ A P N Co., ltd.

Examined by

"I gj C.J.KWON~ <\:::::=::;::>

~ A P N Co., ltd.

-I ~~

130-009-2-1

CCK-4511951391-0100-K01-00001-074
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ t-:! ~ jl/- AI gj ~ :JJ. 1\-1

I i\SMEI Report No.

OLSUnG
15-APN-E-11580-RT-001

ILSUNG CORPORATION, Page of
2 2--

2 g = .A 71 '2:J It! E~ .±t 3 ~73 '" a

gr ~
C'l 01 gr c.H = ["1 A A ~ Cil §:
'" l=l = - -
~ ~ ~ ~ '" I§] AI 01 2..
~ ~ ~ ~ AI Ei ~

01 o[
~

l=l

'" '" --r

Joint No. Film No. §: JI Grade Reject Welder Remarks
fJl
c Cause ID No.

:§!- 2J I:':j :£ W~t!:!.2.
.Q ~

Qj c c til :~0 0 .r:: (3 ()

til EI = = t::::1 '6~:::r.I g~A1I:':j:£ 1::11 ::llc 'iii 'iii Ol .EO '0 a l=l 2l=l~

Ql :J :J ()

a. LL :J - e c .EO - c
(3
~

:J .S:l Ql '0. 0 ~2J'0 '0 .EO <.> .£ ()
C. -'" 'iii fJl <.> ....

t> <.> -'" -'" Ol e Q) E Ol ~ .S:l "0Ql Ql
~ U <.>

~
"tJ C

~<.> 'Q)' CO CO 0 c :J :J :J 0
<.> () -.J -.J en a. :::J a:l I- en () 0::« 0::

E-11580 8 @) ® @ @ @ e @ @ ® @

51-801 1 - 2 V 837

2 - 3 V 837

3 - 4 V 837

4 - 1 V 837

52-801 1 - 2 V 837

2 - 3 V 837

3 - 4 V 837

4 - 1 V 837

-BLANK-
?- •.J ~"".- ;.",

,.J ,:,",.1,':,""''\'" 'd ...· ' .... ~,." '- -
,- ,/,,}'il.J\ ·.;~·~-.s~d b.

i~. C L_

.'V. DEFT
.1m ......n ...

'. C'~ ,-'r
'..),,- "
".'" 1',1" 2'10S:L Ai.~'~';l -.1 'Ju)

..... J' "(',- .....-:1_ r)('\

.,Jj.,Io-.

/( J /

19 EVIEWED

IW .. ..:"''''c:u
Date Sig!J!lure:

I~ r.:--:;::;:;7o~ 5"~ ~
anfscher Llovd
Industrial Ser.ic'S

Examined bye. J.KWO~ c=-= ~ Level II B.M.SHIM~_:::» Level III
c.jl~ Approved by c.jl~.-.

AI ~
.A 2J-- a --

~A P N CO., Ltd. ~A P N Co., Ltd.

ISQ-009-2-1

CCK-4511951391-0100-K01-00001-074
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if]~gg
--......JI

REPORT OF RADIOGRAPHIC EXAMINATION
mA~ ~ ~ il/- AI gj !r. ~ Ai

! QLSUnG ILSUNG CORPORA~ '\lIE]
Report No.

IS-APN-E-11580-RT-002

Page _1_ 'of _3_

Customer
SHELL CANADA ENERGY

Project Name

~N~
CARMON CREEK PROJECT

Item Name

~~
VRU INLET GAS COOLER

Traveller/PCS NO.
§.C11 ~2.f

N/A

P-13SG-007

4511951391

SA516-70N
17 [] mm

VP-SG07-E11570-001 Rev. &.

Item No.
¥~It!£

Densitometer I.D No.
sx.l!l 7j711t!£

Shooting Position
~:ill lfl xl

View

Joint Config.
§-~2gr

E-11580

06013399

[] Single D Double D Panoramic
8~~ 013~ ~:@-~

[] Single D Double
f1~

c:;q
'-0

BUn JOINT

Work Order No. ~Aflt!£

P/O No.

Material/ Thickness
All ~ /-'¥ All~ JJ11

Dwg. No.
5:£I:I\=!:!.2".

Weld Thick'/Reinforcement
g~P~JJ1I/g~~~

Penetrameter/Constrometer
~ :ill 5: JlI/JlI3': JlI

17

2

ASTM 1B
N/A

[] mm
[] mm

[] S.Side
D F. Side

X-ray EquipmenURadioisotope
Q!].:::'::ClIOI &I:JI/~lfl~~

N/A KVP rnA

[] Ir-192 D CO-60 50 Ci
Shim Thickness

~ ff'-JJ11
N/A

D inch
D mm

Focal Spot Size/Source Size
~ f5 3 JI

3.0X3.0
D inch

[]mm
Sensitivity Wire type
~5:./~1 ± ~ ~ 5:.

0.016(W8)
[] inch

D mm

VP-SG07-COMM-010 l-..
(ISC-RT-06) Rev.~

ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 AP1660(8th ED.2007)

TYPE I / Fuji #80

41/2" x 12"

Exposure Time
~ ~ AI 2!

Source to Object Distance

~~)j2.I(MIN)

Source side of Object to Film Distance

~ ~)j 2.1 (MAX)

Speafied Density
~215:

Surface Condition
H.£I:I~EH

hr min sec

- hr 4 min 00 sec

500
D inch

[]mm

19
D inch

0mm

2.0 - 4.0

D As Ground []Aswelded
<,:jDf %~

Film Type/Brand/Size
~ ~ EI \;,l/3JI

Screen
.:::'::3E:!

"B" Attached

Lead Backing
HE:!~XI 'tJE!-

Procedure/Acc. Criteria
@lxIA-l/E!-f5Jle

Front
Back

o Yes ~

[] Yes ~

0.005
[] inch

Dmm

D No fj!

D No fj!

No. Of Exposures

~~~'*'
30

No. Film/Cassette

Cassette LH Film OH '*' SH'T

Exposure Setup

D [] D! ~~l
(8) S!J <D SJj 6 tt]
D~Si""""":.... ~·tZ 1 D~~\....... "'I"'j r

, .... .... \
...... . .

-I-----=::!~----l~!=!,§:,~¥ ,,~

Total Sheet

~ ~ OH '*' 30 SH'T

Location Marker Placement D Source Side 0 Film Side

Examined by

"I gj C.J.KWON

Level

Cli ~
II 0 Date of Examination ~Af~ Af

o Date of Report !I'.::ilA-l ~~ ~ XI
2014.08.16-21

2014.08.22

Approved by

-5- ~

ISO-009-2-1

B.M.SHIM

~ A P N Co., Ltd.

.I_~-:>47.
~ A P N Co., Ltd.

-
f---=---:-=----=-==-==:::-=;-=:--"'7"'""---!

.f~~-<t HSS GS

CCK-4511951391-0100-K01-00001-074
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REPORT OF RADIOGRAPHIC EXAMINATION
gJ- A~ ~ EF Jl/- AI gj ~ ~ Ai

Report No.

IS-APN-E-11580-RT-002

r OLSUnG
\

ASME
ILSUNG CORPORATION

Page
2 of~2

~ g B ~ 71 ~ It! 'a .±t 3. ~
g ~ 'i§! gj g iOH ~ [-j :!:::. :!:::. '21 ell §.

~ ~:::l ~.5f- ~ AI 01 .2
~ ~ ~ ~ AI Ei ~

1:11

Remarks

ID No.

Welder

Cause

J I Grade Reject

01

'"
01

'"
Film No.

E-11580 .

Joint No.

A02 2 V 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 1015

10 E V 1015

A03 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 ,J );7Si .i7:fl i~R,Nk~\i !·Bd by
"" il\Viin;~'~ '."rl hv

1015

A04

9

10

2

10 V

E V

2 V

3 -J

: j/\ I t: L,"bI ."",, .-LU ..4~

'<../ ./

1015

1015

1015

1015
....l

aw I 8lgnatuAl:

3

4

4 V

5 V

1015

1015

~~a~f~~~
Industrial 8ervl as

5 6 V V 1015

Examined byC.J.KWON .---:::::7- e:::;;c:::?
AI gj [/'"

~A P N Co., Ltd.

Level

ell 'Ei!! II Approved by

5 e.!

B.M.SHIM .I~:-w> Level III
~ •• cjl'Ei!!

~A P N Co., Ltd.

/80-009-2-1

CCK-4511951391-0100-K01-00001-074
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f ,(

REPORT OF RADIOGRAPHIC EXAMINATION
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ASME~

ILSUNG CORPORATION

Report No.

IS-APN-E-11580-RT-002

Page _3_ of _3_

Cause ID Noo

1015

1015

I:JI .:il

RemarksWelderReject

1015

1015

1015

r······nT
;I!f .; 'H\I~11Tt -.SL.<:U q

.,\ ..
; ::; ,-: 10 VIltnesscd by

i2: g § .A 71 '2:J \!:! E.~ .IE 3 Ei"-'" 0

m ~
co gj g;J- i:H 2 C-j .A. .A. '21 Cli §:
'" 0 - -
~ ~ ::J. ~ '" 1§! AI 01 2,
2.,

~ ~ ~ AI E:l ~<:>

01 01 ~
l=I

'" '"
,

Joint No. Film Noo §: JI Grade
Vl
c

~ 2J i:!:! W~~.2
0 .?='.2:

Qj c ~ '5c "ti E!-o 0 J:: 0
~ = =c 'w Ow Ol S '6 a l=I

Q) :J :J :J S 0
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0 () ..J ..J (j) ll. ::J lD l- I./) () a::<l: a::

E-11580 8 @ @ @ @ @J e @J @ ® @

A04 6 - 7 V

7 - 8 V

8 - 9 V

9 - 10 V

10 - E V

-BLANK-

(

, /

IrT" R VIEWED

,// "".70!7~" ~
-TU

Industrial Services

o ~ITNESSED
"'0 ("nn.'''~·

~ ..,.

Examined byC. J .KWON~ <C::;:::::-C:;:=
AI ~ ~
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Level
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II Approved by
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~-. ~I~
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ .J11- AI ~ ~ ~ kl

... QLSUnG
ASMEI

ILSUNG CORPORATION

Report No.

IS·APN·E·11580·RT·003

Page _1_ of _3_

Customer

Item Name
~~

Item No.
¥~!2i.:2.

SHELL CANADA ENERGY

VRU INLET GAS COOLER

E-11580

Project Name

~Af~

Traveller/PCS NO.
~ClI ~2.f

Work Order No. ~Af!2i.:2.

P/O No.

CARMON CREEK PROJECT

N/A

P-13SG-007

4511951391

SA516-70N
10,15 0 mm

VP-SG07-E11570-001 Rev. ~

Densitometer 1.0 No.
~£ljl 7171!2i.:2.

Shooting Position
!F Jl/- !fI xl

View
0"~

Joint Config.
g~2gj'

06013399

o Single o Double 0 Panoramic
8~~ Olg'::!1 ~:@-~

o Single o Double
E-~

c::;q,...=

BUTT JOINT

Material/ Thickness
}JJ @!I-"¥'-}JJ 9 JJlI

Dwg. No.
5:e'!~.2.

Weld Thick'/Reinforcement
g~9JJ1I/g~ 9:!{¥

Penetrameter/Constrometer
!FJl/-5: AI 011~ AI

10,15
2

ASTM 1B
N/A

o mm
Dmm

OS. Sideo F.Side

X-ray Equipment/Radioisotope
2!f.:::':,C1101 ~1::l1/§!fI~:1:

N/A KVP rnA

o Ir-192 0 CO-60 40 Ci
Shim Thickness

~9JJ11
N/A o inch

Dmm

Focal Spot Size/Source Size
~~ 3JI

Exposure Time
'::r:. ~ AI Z!

3.0X3.0

hr

hr 4

o inch

Dmm

min 55

min 30

sec

sec

Sensitivity Wire type
:Y£/~I:::::~~£

Film Type/Brand/Size
~ @ E.f gj/3JI

0.013(W7),0.016(W8) 0
0
./ inch

mm

TYPE I / Fuji #80

41/2" x 12"

VP-SG07-COMM-010 Rev. 1:\
(ISC-RT-06) 1.!.~

ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 AP1660(8th ED.2007)

(Source to Object Distance

~~ Ji 2.1(MIN)

Source side of Object to Film Distance

~@ Ji 2.1 (MAX)

Speafied Density
~£f5:

Surface Condition
Ee'!~8f

No. Of Exposures

'::r:.~~*"

250 - 500

12, 17

o As Ground
'2:! Of

o inch

Dmm

o inch

Dmm

2.0 -4.0

DAsWelded
.g.~

11

Screen
.:::':,3~

"B" Attached

Lead Backing
BE:!"~XI \:J~

Procedure/Ace. Criteria
~xfkl/~~Dlf?

No. Film/Cassette
Cassette LH Film []H *"

Front
Back

DYes i?

DYes i?

0.005
o inch
Dmm

o No!?-

o No!?-

SH'T

Remark~J'LSUnG, dRevlewed by
IS C DWitneseed by

QA DEPT.
ASNT Level m CL~ 11;1;.

Carti No. 21 O~61 V
DATE-cA . ." . 20 /~

Exposure Setup

,,~[] D6~S1J......... I

0~ <l)QIJ · .
O

~.. ~g[
_1-...

~uti-· . .
\JJ)J .... ....

...... . .
,,~

Location Marker Placement 0 Source Side 0 Film Side

Total Sheet
~ ~ []H *"

26 SH'T

Examined by
AI ~ C.J.KWON

Level
211@ II. 0 Date of Examination ?3 Af~ Af

o Date of Report .'i'.JlA-l ~{g ~ Xf
2014.09.13 - 30

2014.10.01

Approved by
.g. ~ B.M.SHIM

ISQ-009-2-1

~ A P N Co., Ltd.

.I .-~..:- _;;w>
...'"

~ A P N Co., Ltd.

-
Owner/Customer ~~~/:i!~Y-&t!!' /"
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- ) r- -..,
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ i!/- AI ~ ~ ~ Ai

/\.SMEI
Report No.

OLSUnG
IS-APN-E·11580-RT-003

ILSUNG CORPORATIUN
[ Page

2
of

2

;IT £l. = .'"'- 71 ~ i2:! E.~ IE 3 <== B '" 0 ,..

~ ~
0< 01 ~ 211 .::i2 ci .A. .A. ~ ell §.
"" '=' <=> - -

~ ~ :::I ~ '" ~ AI 01 .2....
2.~ 2.~ ~ ~ AI B ~= =

o( 01 ~
I=l

"" ""
,..

Joint No. Film No. §. JI Grade Reject Welder Remarks
1Il
c: Cause 10 No.0 Z.~1:!.!\'!:!2 ~~~.2

ai c: c:i ~ ';>
0 c: Et-0 ..c:

~
s => ~~2'1 g~Af\'!:!2 I:JI .::L!c: '00 '00 Cl E :a = l=l

Q) ::;, ::;, ::;, Ea.. u. - e c: - c:

'0 - "0
~

::;,

~
Q) 'Q. 8 ~2J- 0 E () £ 0 L-

a. 0 "'" 1Il
Q) Cl ~ .sQ)

() "'" "'" Cl e E '0Q) f!! 0 0 -0 c: f!!0 ·w ro ro .!!1 0 c ::;, ::;, ::;, &.() () ...J ...J Cf) a.. ::::l co I- Cf) ()« 0::
E·11580 8 @J @) @) (0) @) e @) @ ® ©
T1-B01 1 - 2 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 - 9 V 837

9 - 1 V 837

T2-B01 1 - 2 V 837

2 - 3 V 837

3 - 4 V I 837

4 - 5 V V 837

5 - 6 V 837

6 - 7 V 837

7 - 8 V 837

8 - 1 V 837

A01 1 2 V
/"

025- I... .L
h"

2 3 V ICC DWitne sed by 025 -(PI

3 4 V I~
0 PT. 025 o WITNESSEC-

~T
,~ ~ ~ I cc

Co ti ~.O5 :>1 -' ~n..(u",.

4 - 5 V
ID.~ irE '7,20 II 025 /1" ",/m

~5 E V 025
luermamscner- Industrial Sarvfe

A05 1 - 2 V 025

2 - 3 V 025
(

3 - 4 V V 025

ExaminedbyC,J.KWO~
I e"91

II B.M.SHIM~_> Level III= ClI~ Approved by
ClI~

.A- I:!.!
...

AI ~ -- <5 --

~A P N Co., Ltd. ~A P N Co., Ltd.
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ EF =ut- AI gj !r. ~ M

i l\SME Report No,

OLSUnG
IS·APN·E·11580·RT·OO3

ILSUNG CORPORATION(
\, Page _ 3_ of _3_

2 g ~ ""'- 71 '2:! 12:! E.~ .it .3 ~<= 0

g ~
Ol 01 ~ 2./1 = Ci .A. .A. '2'! ell E<= ct 0 - - -
~ ~ :J. ~ <= I(:!! AI 01 2-...
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01 01
~

t=l
1=l 1=l ..,-

Joint No. Film No, § JI Grade Reject Welder Remarks
CIl
c:: Cause 10 No,0

~~2..!~.Q. ~§~Si.
ai c:: ~ 'S:

0 c:: <3 Ef = =0 .c::
~ ~~~ g~Af~:2 l:J1 :Jlc:: 'w 'w Cl ..!: '5 <5 ct

Q) :J :J :J ..!: u
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ j1J- AI ~ ~ .=il M

I· ()LSUnG
~MEIILSUNG CORPORA~

Report No.

IS-APN-E-11580-RT-004

Page _1_ of _4_

Customer
SHELL CANADA ENERGY

Project Name

:;gN~
CARMON CREEK PROJECT

Item Name
~~

VRU INLET GAS COOLER
Traveller/PCS NO.

§.2jj ~2.f
N/A

P-13SG-007

4511951391

SA240-S31803
15 [J mm

VP-SG07-E11570-001 Rev. £.

Item No.
¥~'ti~

Densitometer I.D No.
-i55:.7117J7!\!:!.2".

Shooting Position
~ :ill- Sf! xl

View
~~

Joint Config.
g~2gr

E-11580

06013399

o Single o Double 0 Panoramic
8~~ Olg~ ~~~

o Single o Double
E!-~

c;q
-r=

BUTT JOINT

Work Order No. :;gAf\!:!.2".
P/O No.

Material/Thickness
All ~/!'f-AIIfFJJlI

Dwg. No.
5:.e'!\!:!Si

Weld Thick'/Reinforcement
.g~fFJJlI/.g~9:!~

Penetrameter/Constrometer
~ ill s:: JlIIJlI~ JJI

15

2

ASTM 1B
N/A

o mmo mm

o s. Sideo F.Side

X-ray Equipment/Radioisotope
Q!j~C1101 ~l:JII§Sf!~::i

N/A KVP mA

o Ir-192 0 CO-60 35 Ci
Shim Thickness

~ fF JJlI
N/A

o inch
Dmm

Focal Spot Size/Source Size
~:g 3. JI

3.0X3.0
o inch

0 mm
Sensitivity Wire type

fJ" 5:./~I.1:~ 'i!:l5:.
0.016(W8)

[J inch
D mm

VP-SG07-COMM-010 R ~
(ISC-RT-06) ev.

ASME SEC.VIII DIV.1 2010ED.+2011A D.
UW-51 AP1660(8th ED.2007)

TYPE I / Fuji #80

41/2" x 12"

Exposure Time
!I: ~ AI Z!

Source to Object Distance

~~ Ji cl (MIN)

Source side of Object to Film Distance

~~ Ji cl (MAX)

Speafied Density
~£fS::

Surface Condition
H.e'!~EH

hr min sec

- hr 7 min 30 sec

575
o inch

0mm

17
o inch

0mm

2.0 - 4.0

o As Ground 0AsWeJded
'21 of .g.~

Film Type/Brand/Size
~ ~ EJ- gj/3.JI

Screen
~3.E:!

"B" Attached

Lead Backing
HE:!-~AI \;t~

Procedure/Ace. Criteria
~XfA-i / E!"~Jle

Front
Back

o Yes .g.

o Yes!i'?

0.005
o inch
Dmm

o No.!?

o No.!?

No. Of Exposures

.':c~~*
3 No. Film/Cassette

Cassette UJ Film OH* SH'T

Exposure Setup

r:fl 0 0

6
'~~ 0 ,"U_'~ '" ~ '"

0~ QVSIJ_J
...... @-SiJ

o -,_. ~·SI ~ ~~ 0 ~<!j'" _utiJ-········:.... \,,~·······'1 1' .

.... . \ IT]
'1111 .1....

Total Sheet

~ ~ OH * 51 SH'T

Location Marker Placement 0 Source Side 0 Film Side

[~/JJ~
Id"ermanlscher L10

arvi

2014.10.28 - 29
2014.10.31

./

II 0 Date of Examination ?:l Af~ A:f
o Date of Report .!I!.J1A-i ~~ '~m-

Owner/Customer "" '" ""/-;]7" 7k£.,,'
.-.r• ...1!...., c ..., t:! 0 REVIEWED

'\.£' [J WITNESSE P
Level III Qf Reviowed

C11 ~ UTllirdljll~ft'flfigpector ts'Z..!?:lA~t!! I

~--~,~r!; ~LL

Level
C11 ~

~ A P N Co., Ltd.

* A P N Co., Ltd.

B.M.SHIM

C.J.KWON

Examined by
AI ~

Approved by
~ <2.!

180-009-2-1

CCK-4511951391-0100-K01-00001-074
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REPORT OF RADIOGRAPHIC EXAMINATION
gj- A~ ~ §F JlI- AI gj ~ :il Ai

ASMEI
Report No.

r ..QLSUnG
IS-APN-E-11580-RT-004

ILSUNG CORPORATION
Page

2
of _4_

i!- g ~
.A. 71 '2:! i;!:! E.~ .:l± 3. <="2 a -r

~ ~
0< gj gJ- eH ::il [1 A A '21 Cli §.<= 0 - -

~ ~ =r ~ '" i[:I] AI 01 2.--,

~ ~ ~ ~ AI B ~
01 01 III t=l

"" "" .A. -r

Joint No. Film No. §. JI Grade Reject Welder Remarks
(/)
<: Cause 10 No.0

~~2.1 t:! 2- ~§~.2 -a; <: ~
.s;

0 <: (3 E!-o ..r:::
~ = = ~~~ g~j}Jt:!2 tll :i1<: 'iii 'iii Ol E '5 <5 l=l

Q) ::::J ::::J ::::J E 0
a... LL -; e <: ~ <:

(3
~ 2 Q) c- o ~2.l'0 '0 E 0 £ 0 ... ()c. U .>< 'iii (/)

0 .>< .>< Ol e ()) E Ol ~ 2 (5Q) Q)
~ 0 0 .!!l -0 <:

~0 'iii' C1l C1l 0 <: ::::J OJ ::::J 0
0 () ....I ....I (f) a... ::J en I- (f) () a:« a:

E-11580 8 @ @ 8 @ !§ e !§ @ ® @

801 1 - 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 f--. - - ~-- f----, 1279\. II

807 1 2 V
j- I 1279- ___.l

2 - 3 V . I l 1279
.. .L

3 4 V ,
;..-'~> .S I~ 1279 /'

~n
. , _... . - .-.-- '/

4 - 5 V 1279 o WITNESSE

5 6 V 1279
./~ )0,,1

6 7 V 1279
Germanischer

-
Industrial i

7 - 8 V 1279

8 - 9 V 1279

Examined byC,J.KWON a./ Level II B.M.SHIM~ _> Level III..ell \1!! Approved by 2jl\1!!- .-.
AI ~

.A. 2.!-- <5 --

~AP N CO., ltd. Q)AP N Co., ltd.
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ JlI- AI gj ~ ~ AI

~

I A~M.E Report No.

OLSUnG
IS-APN-E-11570-RT-004

/ ILSUNG CORPORATION
Page

_ 4_ of _4_

i2 R ~
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01 01
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I=l

"" t=l ..,.-

Joint No. Film No. § JI Grade Reject Welder Remarks
VI
c Cause IDNo.0

~~ 2.! \:!:! :2 ~~~.2
Qj c ~

.s;
0 c <3 El- =0 ..c:

~ = ~m~ g~N\:!:!:2 tll ::ilc 'iii 'iii OJ .s '5 <5 ""Ql ::::l ::::l ::::l .s 0
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Industrial SeIV ::as

(

ExaminedbyC.J.KWON~
Level II 8.M.SHIM~ _:» Level III
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.A-
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ !F ~ AI gt ~ ~ Ai

( 9L5UnG
IASME I

ILSUNG CORPORATION

Report No.

IS-APN-E·11580-RT-005

Page _1_ of _4_

Customer SHELL CANADA ENERGY Project Name

~N21
CARMON CREEK PROJECT

Item Name
%~

VRU INLET GAS COOLER
Traveller/PCS NO.

~ClI~C'.~
N/A

Item No.
¥%!2:!~

E-11580
Work Order No. ~A~!2:!~

P/O No.

P-13SG-007

4511951391

Densitometer I.D No.
~5:.ljI7171!2:!~

06013399 Material/ Thickness
All ~/¥AIl ff-JJlI

SA516-70N, SA240-S31803
15,17 0 mm

VP-SG07-E11570-001 Rev. 6Shooting Position
!? :ill !fl xl

View
~~

D Single
8~~

",,0 Single
e!~

D Double 0 Panoramic
01'5"'1 ~~6j

D Double
C;>;:f
"TO

Dwg. No.
~e'!'t!:!2.

Weld Thick'/Reinforcement
g~ff-JJlI/g~~~

15,17
2

0mm
0mm

Joint Conflg.
g~2~

Bun JOINT Penetrameter/Constrometer
!?:ill ~JlIIJlI ~ JlI

ASTM 1B
N/A

o S.Side
D F.Side

N/A KVP rnA
o Ir-192 D CO-60 40

X-ray Equipment/Radioisotope
Q!l~ellOI ~I:JI/~!fl~±

Focal Spot Size/Source Size
~~ 3JI

3.0X3.0
Dinch

0 mm

Ci
Shim Thickness

~ ff- JJlI

Sensitivity Wire type
~5:./~1 ~6j ~ 5:.

N/A

0.016(W8)

D inch
D mm

o inch
D mm

2.0 -4.0

500 - 575

• TYPE I / Fuji #80

41/2" x 12"
Exposure Time
~~AI ~

Source to Object Distance

~21 Ji 2.1 (MIN)

Source side of Object to Film Distance

~~ Ji 2.1 (MAX)

Speafled Density
~2J.~

hr

hr

17

5

6

,nin 00

min 30

Dinch

0mm

o inch

0mm

sec

sec
Film Type/Brand/Size
~ ~ Et gj/3J/

Screen
~3E:!

"B" Attached

Lead Backing
HE!~AI ~~'

Front
Back

o Yes i?

o Yes i?

0.005
o inch
Dmm

D No fj!

D No fj!

Surface Condition
He'!~E11

D As Ground
caD~ ,

Procedure/Ace. Criteria
@!xfM / ~~Jle

VP-SG07-COMM-010 . /\
(ISC-RT-06) Rev·U

ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 AP1660(Bth ED.2007)

No. Of Exposures

~~~'*
4 No. Film/Cassette

Cassette LH Film DH '* SH'T

'"r1~ ,-', " • <.,,... ..

SH'T52

;--;

; c· 'I
',;1

,,_-,-'~---i

Total Sheet
~21.DH,*

Remarks

Exposure Setup

Location Marker Placement D' Source Side 0 Film Side

Approved by
g. ~ B.M.SHIM

Examined by
AI ~

150-009-2-1

C.J.KWON --
e A P N Co., Ltd.

~
e AP N Co., Ltd.

Level
ell l1!1

II 0 Date of Examination ?:l A~~ A~o Date of Report ~::i1M ~~~A~
-

2014.10.29 - 11.2~

2014.12.01

CCK-4511951391-0100-K01-00001-074
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ Jll- AI ~ ~ =u Ai

ASMEI
Report No"

OLSUnG
IS-APN-E·11580-RT·005

ILSUNG CORPORATIONI
\ Page of_2_ _ 4_

iiI !2. g 6- 71 '2::! \ti E1 JE .3 <== '" C) ....,..

~ '=" 00 01 ~ 211 .::Ll Ci A A '2'! ell §.
2 '" '" = - -

~ ~ ::J. ~ '" ~ AI 01 2.-.
~ ~ ~ ~ AI E:l ~

01 'GJ ~
I=l

'"
....,..

Joint No. Film No" E JI Grade Reject Welder Remarks-
<J)
c: Cause 10 No.0

~~£!~2 ~8~.Q.
ai c: B "5

0 c: "ti El-.2 .c B E = ~~~ g~Af~2 I:JI :L!c: ·iii Ol oS =0 = l=l
Ql ::l <J) ::l

D.. 11. ::l ..... E c: oS - c:- '0
"0 ~

:::J

~
Ql "a. 0 ~~

0 oS () £i () ... 0a. '0 ~ "iii ~

() ~ ~ Ol E CD E Ol ~ ~ 15Ql Ql l!! () () "0 c:0 "iii' m m .!!! 0 c: ::l ::l ::l 0
0 0 -l -l en D.. :::> In I- en 0 0::« 0::

E-11580 8 @l @ @) @ @) e @J @ ® ©
802 1 - 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 V 1279

17 - 1 V I 1279

804 1 - 2 V 1279

2 - 3 V 1279
/

. _.- -
..~

3 - 4 V V i 1279 e' ~VIEWEIDJ,

i i '.....
4 - 5 V V !- - --- --- 1279

~ I.Sianaue:

4 5R V i ..: I 1279 //~ot~- I

i <" ,

5 - 6 V
!

····/)pr- 1 <)!~ J 1279 Indultrial S rvic
--

~

6 - 7 V 1279

7 - 8 V 1279

ExaminedbyC.J"KWON.~
.....bevel II 8.M.SHIM ~....:;J Level III

etl~
Approved by

etl~
.A.

...~
AI EJ -- 0" £! --

~APN Co., Ltd. ~AP N Co., Ltd.

150-009-2-1

CCK-4511951391-0100-K01-00001-074

130/296



REPORT OF RADIOGRAPHIC EXAMINATION
gt A~ ~ ~ J!t AI gj ~ ~ Xi

( QLSUnG
ASMEI

ILSUNG CORPORATION

Report No.

IS-APN-E-11580-RT-005
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ .ill AI gj ~ :il Ai

IA~M~I Report No.

OLSUnG
IS-APN-E-11580-RT-005

( ILSUNG CORPORATION
Page _ 4_ of _4_
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0 c "0 E!-o .r:
~

= = ~ID~ g~Af\:!::!2: I:JI .:L!.c 'iii 'iii 01 of: 'C a t:l
Q) ;:, ;:, ;:, of:a.. u. - e c· - c- - "0 ~ ::::l 2 Q) '0. 0 @~

() -5a "0 ~
0 0 of: 'iii ~ l/) 0 ... ()

0 ~ ~ 01 e Q) E 01 ~ ~ "0Q) Q) !!! 0 0 "0 C0 'w 1O 1O .!!! 0 c ;:, ;:, ;:, 0
0 () ...J ...J en a.. ::::> m I- en () a:« a:

E-11580 8 @l @) @l @ @) e <§) @ ® @

B05 16 - 17 V 1279

17 - 1 V 1279

-BLANK-

i
~ .... - ...~-_ .._- -; t---

,-

i

\ I
_.--, ,. -'.:-' !

IJ - KA
i ve;(.:;c- - ~ .-'" 7-'I

/'
-e'RE IEWED
OWl NESSED...........
/7'-<~INU rJC

~'-T

I dustrial Services

ExaminedbyC.J,KWON~
Level I! B.M.SHIM~_> Level II!
ClI~ Approved by ClI~

.A.
.44

AI ~ -- a £! --
eAP N CO., Ltd. eAP N Co., Ltd.

150-009-2-1

CCK-4511951391-0100-K01-00001-074

132/296



REPORT OF MAGNETIC PARTICLE EXAMINATION
AJ ~ 'E/" ~ AI gj ~ :::iJ. A-i

i1jLSUnG
I A~M.E I~eport No.

ILSUNG CORPORATION IS-APN-E-11580-REP·MT·001

Page 1 of 1
-- --

Project Name $-A~~ Customer -9-~-9- Dwg. No. £ '21 i2:!~

Rev. ~CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~C1I-§-2.~ Work Order No. & P/O No. $-A~i2:! ~ Procedure / Ace Criteria ~ ;j;~A-l!~~71~

Rev.~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 18th ED. 2007\

Item Name ~~ Item NO. ¥~ i2:!~ Surface Condition JI '21~EH

VRU INLET GAS COOLER E-11580 AS GROUND and AS WELDED

MateriallThickness ;t;H ~/.!F71I1 Method ~ Af ~'E;l Particle A~~

SA516-70(N) /17T [J Wet §6J 0 Dry :z:!6J [J Color gJ 6!l 0 Fluorescent ~~

Magnetization Direction Equipment ~tJl Applying Current. ~~ 'E;l

Xf:2f~'E;l Xf:2f~~ [J Continuous e!~ OResidual H*

[JYoke Q2.3 [JLong ~~ Brand ~g~ NAWOO Magnetization Current Xf:2f~¥f

o Prod !!~~ o Circular ~~ Model No. .2 '@[ : MY-2 [JAC J:il¥f o DC ~¥f

0 o Both ~~~ Output ~~ 10lb Current ~¥f

.' 220V,2.6A Amps gJ-1lI10f

Light Source 3::~ ~t:Il Light-5ource to Object Distance/LUX ~ '2l7i 2.1/~.£ Spacing Jl2.1 [Jin

i GLOW LAMP 550W 150 em 1130 Lux 4-6 Oem

Black Light No. -§-~ 2.~ol ~ i2:!~ Black Light Intensity -§-~ 2.~ol ~ ~£ Demagnetization ~Xf

N/A [J N/A ft-cd 0 I.Jw/CIIf DYes l§!Q [J No -§-l§!Q

Q. 0·· Q)

~
Q) "0

Ident. No. 'iii' Interpretation l!! Remarks

~'l!i2:!~
0::.

~ ~
C>

t:Il~

~ '=' S.::L
2" o'='

B04(+5) V No Recordable Indication Repaired area

-BLANK- ~- '.-, j

1--
;v", j

I
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;--, .--. - . , ..." !
I !

.- I I/'
L__..

- ./lAIU---7 °:..7
:. B" REV. .

PJWlijf~
~At"',' . ..'
/' ~cPf/,-"G b

GeffiiifiPl6"., L' yd

rl .SKETCH ON DOT LINE, IF NECESSARY or r1 ATIACHED. ~2.AI ~~~l-oU ~7'lI;;1:1 o~7-jLf EEi::- :g¥~~.

[J Date&Time of Examination i?;j Aflll Xf/AI~ 2014.11.27

E~~in~bYC.J. KWON ~"C=:;::::::=
Level

II [JDateofReport ~JlM ~{gIllXI-2l1~ 2014.11.27

-
• A P N Co., Ltd.

Owner/Customer-9-~-9- /~Z!l ~&-e!-

Ap:oV~lbY B.M. SHIM~ :>
Level III

UThird Party Inspector$-'l!?:IA~-e!- LJ ANI/AI00 '-' ;., w • 2l1~
-:a> A P N Co., ltd.

ISO-009-2-3

CCK-4511951391-0100-K01-00001-074

133/296



REPORT OF ULTRASONIC EXAMINATION
~ ~ IH ~ ~ AI gj ~ ::il Jd

I

lASME Report No.

~LSUnG ILSUNG CORPORATION IS-APN-E-11580-UT-DFOO1

Page 1 of 1
-- --

Project Name ~Af~ Customer -?-~-?- Dwg. No. :L'i:! 'i':!.2:

CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11580-o01 Rev. D
Traveller/PCS No. .'§.~I~2.f Work Order No. & P/O No. ~Af'i':!.£ Procedure /Acc. Criteria ~ :':fA-j/rl~PI~

~Rev.
N/A

N/A P-13SG-007/4511951391
ASME SEC.VIII.div.2 para.3.3.4 2010 ED.+ 2011 ADD.

Item Name -:'5'~ Item No. ¥~'ti~ Joint No. ~~-t::! 'i':!.2:

VRC INLET GAS COOLER E-11580 SEE IDENT.NO

Joint Config ~~2gr Method AI gJ tg\!;j Surface Condition R 'i:! ~EH MateriallThickness All ~/~JJlI

N/A 0Contact~~ Dlmmerse 'T~ AS MACHINED
SA182-F51 (S31803) , SA765-11 +

S31803 CLAD /83,98,143T

Test Temp. AI gJ g:L Test Type ~EH Manufacturer Xjl."EAf Serial No. '§IE'!'i':!£ Due Date '2!li '§Ixf
Equipment

~mbient ~g D Elev. @'-g AlgJ~1::I1 EPOCHXT OLYMPUS 081113804 2015.06.12

Type Block Angle Frequency Size Manufacturer Serial No. Type Length Manufacturer
gjEl\ ii!~fz{£ ?Ii:~9 371 Xjl a':Af <gJ~!2:!£ gjEH ~Ol X11::l::Af

Transducer
B2S O' 2MHz 240 MWB 57745-59903 Cable

§~A~ 7iIOI~ LemoOO+
2M KrautKramerLemoOO

Test Angle AI gJ Zf:L Couplant ~ ~ OH ~ Calibration Block jjJ.~~~

0 0° D 45° D 60° D 70° DGlycerin ~2.1 All ~ 00i12~ DCMC IIW, REFERANCE BLOCK

i5. t> Q)
Q) Q) Location %OAC -0

Ident. No. tl 'ii) Length Width Depth ~ Remarkstl
~I"'I

~ ~ 'i':! ~ « c:::
~ol ~ 1!°1

(MAX) <.9
tll ::il

from ~~~~
o~ '=' ""-=
'=' "2 ='='

Channel flange V No Recordable Indication 1150*135S*143T - 2EA

Channel cover V No Recordable Indication 135S*9ST - 2EA

Channel cover flange V No Recordable Indication 1150*135S*143T - 2EA

Stationry tubesheet V No Recordable Indication 135S*S3T - 2EA

-BLANK-

~ ISUnG
I~~ D!

Sketch of Scanning
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DSKETCH ON DOT LINE, IF NECESSARY ?lit o ATTACHED. ~RAI ~ -t::! ~O\I ~7iI:,:1 f>f7-j q ~.c- ~!f- %!' ?A!.

d~P' Level oDate&Time of Examination ~ Af'§l xf/AI IJ- 2014.08.27
Examined by 8.M.LEE

~7
II

. AI gj
~I~ oDate of Report 5!..::ilA-j 'Q~ '§I xf 2014.08.27

~A P N Co., Ltd. D Owner/Customer-?-~-?-/.::il~i{~~

Approved by
~->

Level

\'.!
8.M. SHIM III D Third Party Inspector~8~ Af~ DANI/AI0 yr.

~I~
-

~A P N Co., Ltd.
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REPORT OF ULTRASONIC EXAMINATION
~ ~ In Et ~ AI gj ~ ~ A-1

-UJI

IASME Report No.

jLsUnG ILSUNG CORPORATION IS-APN-E-11580-UT-001

Page 1 of 1
-- --

Project Name ~A~~ Customer -'?-~-'?- Dwg. No. £~\!::!£

CARMON CREEK PROJECT SHELL CANADA ENERGY Vp·SG07·E1 0070-001 Rev. /\
Traveller/PCS No. 5.t!l1 ~c~ Work Order No. & P/O No. ~A~\!::!:£ Procedure /Acc. Criteria ~ ~~A~/rl~PIfr

~Rev.
VP-SG07-COMM-010(ISC-UT-06)

N/A P-13SG-007/4511951391 ASME SEC.VnJ.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C+API 660(8th ED.2007)

Item Name ~~ Item No. -!:f-~'t!~ Joint No. ~~~ \!::!:£

VRU INLET GAS COOLER E-11580 SEE IDENT.NO

Joint Config ~H'j 2 ~ Method AI gj '!"\:';l Surface Condition Jf.~~EH MateriallThickness All ~1-!=f-JJ11

Butt Joint o Contact ~~ o Immerse 9~ AS WELDED and AS GROUND SA240-S31803 /15T

Test Temp. Algjg£ Test Type ~EH Manufacturer A113':.A~ Serial No. '§!~\!::!~ Due Date '2.!-.fi.'§!A~
Equipment

[3\mbient ~g 0 Elev. gg Ajgjogl:Jl EPOCHXT OLYMPUS 081113804 2015.06.12

Type Block Angle Frequency Size Manufacturer Serial No. Type Length Manufacturer
gjEH 1il~Zf.s:. ~lir? 371 A113".Af '§!i~H:':!.2. ~EH ~Ol Ail~Af

Transducer
MSEB4 O' 4MHz 100 MWB 57462-22034

Cable
~~Ar 4C8X15LAD45 45' 4MHz 8*15 TKS DLANB08 7l101~ LemoOO+

Lemo01
2M KrautKramer

4C8X15LAD70 70' 4MHz 8*15 TKS DLANB14

TestAngle Algj:z{£ Couplant ~ ~ OH~ Calibration Block .Jil~~~

00
0

0450 0600 0700 o Glycerin ~2.I!<\IE:! o Oil .2gj 0CMC IIW. REFERANCE BLOCK

a. '0 Q)
Q) Q) Location %OAG '0

Ident. No. 0 'Qi' Length Width Depth ~ Remarks0
0:: %1-"1 (MAX) (!)

~'21 \!::! £ <l: '§! 01 ~ 'll 01 til ::il
from ~~~~

gr '" =:::1.a <5""

Main seam
V No Recordable Indication Final

A01, A05

-BLANK-

IJILS mriI~jliiswoo by
I'll~ It4lbnj;~l1 DJ

".
~ .. , /-:;'V' oJ, m'U\N~

DATE /) 1-:f'1 ~....., ?II 11/ .~ J/ /

/(7f7
~ /' /"'/

Sketch of Scanning
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~EVIEWED
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WITNESSED

Date I Signature:
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Industrfal services

o SKETCH ON DOT LINE, IF NECESSARY or o ATTACHED. ~RAI ~~'2.!-0I1 ~71I-"I"5~;7-jqEE-c ~¥~?:!.

Level o Date&Time of Examination ~A~'§!A~/Am 2014.10.02
Examined by C.J. KWON ..--:l. Ir-

AI 8l .-- l/"'-- t!l1~ o Date of Report .!i!.::ilA~ ~~ '§! A~ 2014.10.02

~PN Co., Ltd. 0 Owner/Customer2jS--lE--,?-/::il~ ~~E!-

Approved by

~-;;»
Level

~ 2! B.M. SHIM III o Third Party Inspector~e.!~Af~ UANI/AI'" t!l1~.. -
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REPORT OF ULTRASONIC EXAMINATI()t\.1 {PAGE] ;L\]
~ ~ n~ Et ~ AI ~ ~ ::il Al A SMEl

Report No.

ILSUNG CORPORATION IS·APN·E·11580·UT·002

Page 1 of 1

Rev.

Project Name ~Af2'l

, CARMON CREEK PROJECT

Traveller/PCS No. 5.<!II~cf

N/A

Customer 2J!i~2J!i

SHELL CANADA ENERGY

Work Order No. & P/O No. ~Afttl~

P·13SG·007/4511951391

Dwg. No. s:. '2'! ttl~

VP·SG07·E10070·001 Rev.

Procedure IAcc. Criteria ~ ;1:fA-j I-E!-;~P I~

VP-SG07-COMM-01 O(lSC-UT-06)

ASME SEC.Vll.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C + API 660{8th ED.2007)

Item Name ¥~ Item No. ¥¥ttl~ Joint No. -§-~ ~ ttl~

VRU INLET GAS COOLER E·11580 SEE IDENT.NO

Joint Config g ~ .':2 2}

',- - "D" Joint, ''T"Joint

Method AI ~ ~'i!J Surface Condition lE'2'! ~E/l MaterialfThickness};jj ~/.!f-J1n

o Contact ~~ 0 Immerse9~ AS WELDED and AS GROUND SA516-70N 117, 36T

Type Block Angle Frequency 5ize
--, 2jEj{ '.ill~Zj-£ .2jS-n~9 3.71.

TranSducer 4C10N/4MHz O· 4MHz 100

§t~Af . MWB45-4 45· 4MHz 8*9

MWB70-4 70· 4MHz 8*9

Type ~E/l Manufacturer Xil3::.Af Serial No. ~E!ttl~ Due Date ~li~Xf

EPOCHXT OLYMPUS 081113804 2015.06.12

Manufacturer' - 5erialNo. Type Length Manufacturer
Xil.'!'.Af ~~'ti~ ~E11 ~Ol AiI3':Af
TK5 NEEA226 Cable
MWB 56927-70186 7t101~ LemoOO+

2M KrautKramer
MWB 56929-73828 Lemo01

Test
Equipment I------+--------+--------+-------~
Algj~t11Bmbient ~g 0 Elev. g.g

Test Temp. AI~H~·s:.

TestcAngle AI~ zts:.

o o· 0 45· 0 60· 0 70·

Couplant ~ ~ OH ~

o Glycerin ~ 2.1 Ail E! 0 Oil 2 ~ 0 CMC

Calibration Block ii!~~~

IIW, REFERANCE BLOCK

a. II CD
CD Location r. DAG "C

Ident. No. 0 'Q) Length Width Depth l!! Remarks
~'2..! ttl ~

~ 0::: ~;1:1
~ol ~ ?iol

(MAX) C>
I:JI ::il

from ~~~t!
gf- '" -'= ='-"2 =""

Nozzle to shell
V No Recordable Indication Final51,52

Lifting lug welded area V No Recordable Indication Final.,

-BLANK- ... w.,/,

- .... ::L/.. hv

OA m:PT ~ .1 \-41 NANG --... / //:..
DATE A1 7/;$0 .2G'c/ ~ / / /)r"'"- ~" /

Sketch of Scanning
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Date I Signature:
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Ind'Jstri~l Servic--' 5

o SKETCH ON DOT LINE, IF NECESSARY or 0 ATTACHED~ ~RAI ~~~~I :9il;1:lof7iL-f EE-e ~¥%t?A!.

2014.11.30

2014.11.30o Date of Report ~j!A-j ~~~ xf
II

Level 0 Date&Time of Examination ?:I Af~ Xf/AI {!
Examined by C.J. KWON . -7~:::=::::::::::"-:-
AI",,~ .~C ~ ell\1!!

./
CI' - ED

o ANII ~ITNE~SED
Date I Signa1l e:

...-HF J,o t!:.
Ge~hertlo

Industrial Servi
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Level
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REPORT OF ULTRASONIC EXAMINAtl'()·~ I [PAGEl ~
~ ~ IH '& ~ AI ~ ~ ~ Al A S M E

Report No.

ILSUNG CORPORATION IS-APN-E-11580-UT-003

Page 1 of 1

Rev.

Project Name ~Af~

CARMON CREEK PROJECT

Traveller/PCS No. '§'C1I~i:!f

N/A

Item Name {i}~

VRU INLET GAS COOLER

Customer 9-~9-

SHELL CANADA ENERGY

Work Order No. & P/O No. ~Af\!:!:2:

P·13SG·007 J4511951391

Item No. ¥{i}\!:!:2:

E·11580

Dwg. No. £~\!:!:2:

Vp·SG07·E10070·001 Rev.

Procedure/Ace. Criteria ~;;:fA~/~~PI~

VP-SG07-COMM-01 0(ISC-UT-06)

ASME SEC.Vll.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C + API 660(8th ED.2007)

Joint No. ~~~ \!:!:2:

SEE IDENT.NO

/\

Joint Config ~~ .2 2J'

Butt Joint, "D" Joint

Method AI~ 'b!''E:l Surface Condition li~ ~E/l MateriallThickness All ~/¥}}jl

o Contact ~~ o Immerse 9-~ AS WELDED and AS GROUND SA240-S31803 /15T

Type Block Angle Frequency Size
~EH jj!~zt.s:. -9-nt9- =:!71

Transducer
MSEB4 O· 4MHz 100

'Et~;q 2C8X14LAD60 60· 2MHz 8*14

2C8X14LAD70 70· 2MHz 8*14

Bmbient ~g 0 Elev. ~g

Test
Equipment
AI~~~I

Type ~E/l Manufacturer xil~.Af Serial No. ~~\!:!:2: Due Date '2!E ~Af

EPOCHXT OLYMPUS 081113804 2015.06.12

Manufacturer Serial No. Type Length Manufacturer
Ail~Af ~f:j\!!~ ~EJl ~Ol Ail3':Af
MWB 57462-22034 Cable
TKS DLANB005 3UOI~ LemoOO+

2M KrautKramer
TKS DLANC005 Lemo01

TestAngle AI~zt£

o 0° 0 45° 0 60° 0 70°

Couplant ~ ~ OH~

o Glycerin ~ 2.1 All E:! 0 Oil 2.~ 0 CMC

Calibration Block Ji!.~ ~~

IIW, REFERANCE BLOCK

Id N =o~ent. o. ....
~~\!:!:2:

Main seam
B01,B02.B07,B08

Nozzle to channel shell
T1 T? T~. T4

Lifting lug welded area

Sketch of Scanning

v

v

v

~
CIl

Location %DAC 't:l

~ Length Width Depth l!! Remarks
!fI :>:1

~ol ~ ?lal
(MAX) Cl

til J1
from .tr.~~~

~ <==='='

No Recordable Indication Final

No Recordable Indication Final

No Recordable Indication Final

-BLANK- -... ..i/ .
tV'"

I
W

hv..,.. 6rM'''?'<\''''W

01 I\R)'1' ~ .I W1 liANG "')//L
DATE tJ~. tJ.r: 20 (if

v
t ~{/"2

f

n

o SKETCH ON DOT LINE, IF NECESSARY or 0 ATIACHED. ~RAI ~~~~I ~7iI:>:Ii;f71t.+EEi:- ?i:I¥~?i.

. Level 0 Date&Time of Examination ?:l Af~ AHAlll
Examined by C.J. KWON II

AI ~ ~~ejl~ o Date of Report .tr.J1A~ ~~~Af

2014.12.05

2014.12.05

Approved by
g e! B.M. SHIM

ISQ-009-2-2

~ P N CO., Ltd.

~A P N Co., Ltd.

o Owner/Customer9-~9-/J1~Y~~

Level

ejl~ III 0 Third Party Inspector~e!~AfE!"
-

D ANI/AI

CCK-4511951391-0100-K01-00001-074
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REPORT OF ULTRASONIC EXAMINATION
~ ~ TI~ \5'" ~ AI ~ ~ ~ Al

~LSUnG
ASMEI

ILSUNG CORPORATION
Report No.

IS·APN-E-11580-UT-004

Page 1 of 1

Project Name ~Af2:l Customer '?_~'?_ Dwg. No. s:.~ \!:!~

Rev.

CARMON CREEK PROJECT

Traveller/PCS No. ~i!ll ~~f

N/A

SHELL CANADA ENERGY

Work Order No. & P/O No. ~Af\!:!£.

P-13SG·007/4511951391

Vp·SG07·E10070·001 Rev.

Procedure /Acc. Criteria ~j;fA-j/~~P I~

VP-SG07-COMM-010(ISC-UT-06)

ASME SEC.V1l.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C + API 660{8lh ED.2007)

Item Name ~2:l Item No. .!f-~\!:!£. Joint No. ~~~ \!:!~

VRU INLET GAS COOLER E-11580 SEE IDENT.NO

Joint Config ~~ 2.~

"T" Joint

Method AI ~.g~ Surface Condition .H.~ ~E11 MateriallThickness ~ ~/.!f.7Ji1

o Contact ~~ o Immerse 9~ AS WELDED and AS GROUND SA516-70N /15T

Test Temp. AI ~H~·s:.

~mbient ~.g 0 Elev. g..g

Test
EqUipment 1------+-------+-------+---------1
AI~~I::II

Type Block Angle Frequency Size
~EH jjJ.~:F4.'r. .~n~~ .3.71

Transducer
4C10N/4MHz O· 4MHz 10(2)

'Et~Af MWB45-4 45· 4MHz 8'9

MWB70-4 70· 4MHz 8'9

Test Angle AI~ zts:. Couplant ~ ~ DH '@1

00· 045· 060· 070· OGlycerin~2.II<IIE:! OOi! 2~ 0CMC

Calibration Block .lil~ ~~

IIW, REFERANCE BLOCK

Q. &l Gl
Gl Location %DAC "'C

Ident. No. 0 'iii' Length Width Depth ~0 c::: ~j;1 (MAX) C!l
~ '21 \!:! ~ «

~ol ~ i.l 01
from 5!.~~t!

"'~ ~ §a..
Lifting lug welded area V No Recordable Indication

-BLANK-

Remarks
til .Jl

Final(Channel cover side)

.' ..L /.

! f\A N:PT J~. I

l DATE?f::'( .7P. 20 r{L
I !

Sketch of Scanning

/ /

/'

,

o SKETCH ON DOT LINE, IF NECESSARY or 0 ATTACHED. ~RAI :e1~2..fOIl ~7iIj;If;f7-jq Ef.-c~.!f-~?i!.

2014.12.19

2014.12.19o Date of Report .!r...::ilA-j ~~~ xf

o Owner/Customer?~'?_/.::ill!jy~~

II
Level 0 Date&Time of Examination ?:lAf~Xf/AI~

~ P N Co., Ltd.

Level. .I~ III I-:==:-=-:-:-:::--:--:--~~~~~-----""'"I'""":~~----t
~ i!ll~ 0 ThirdPartylnspector~£!~Am UANI/AI

-------......;.-------- -

Approved by
<5 eJ 8.M. SHIM

Examined by C.J. KWON
AI ~ .......--~i!ll~ --+----------------------1

~A P N Co., Ltd.

ISO-009-2-2

CCK-4511951391-0100-K01-00001-074
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REPORT OF MAGNETIC PARTICLE EXAMINATION ~ ).2>1
AJ I::::l E~ .M AI &l H ---. I
~ = = CJi A C i\'Jr ~ I

,1,DLsUnG
1 ....... _ ... • ...........

Report No.

ILSUNG CORPORATION IS-APN-E-11580-MT-001

Page 1 of 1
-- --

Project Name ~Af~ Customer -9-~-9- Dwg. No. .s:. '21 't1:2.

Rev.MCARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07-E11570-001

Traveller/PCS No. .§.Cil ~2.f Work Order No. & P/O No. ~Af't1:2. Procedure / Acc Criteria~ ;,:fA~ /1::!-~ 71~

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 15-~ Item NO. ¥~ 't1:£ Surface Condition lE '21 &EH

VRU INLET GAS COOLER E·11580 AS GROUND and AS WELDED

MateriallThickness J.:H ~/!f-7Ji1 Method ~ Af gj- 'gj Particle ;q-g

SA516-70{N) /17T [] Wet i36.1 0 Dry C! 6.1 [] Color gJ 6!l 0 Fluorescent ~~

Magnetization Direction Equipment NtH Applying Current ~~ 'gj

Xf:2/- gj- 'gj Xf:2/-gj-gj' [] Continuous e:!~ OResidual ~*

[] Yoke 9..23 [] Long ~~ Brand ~~2,l NAWOO Magnetization Current Af:2/-~~

o Prod E.~~ o Circular ~ ~ Model No. 2l§!! : MY·2 [] AC lil~ o DC"'l~

0 o Both ~<5~iS:I Output@~ 10lb Current ~~
~"'=

220V,2.6A Amps gj' Jill Of

Light Source 3".~ ~I::II light-Source to Object Distance/LUX .'E~ 7i 2.1/:m-.s:. Spacing )j 2.1 []in

GLOW LAMP 550W 150 em 1130 Lux 4-6 Ocm

Black Light No. ~S!l2.fol §. 't1:2. Black Light Intensity-§-S!l2.fol §. ~.s:. Demagnetization ~Af

N/A [] N/A ft-cd 0 IJ w/aIf o Yes ~9. [] No -§-~9.

a. '0 Q)
Q) Q) "0

Ident. No. g '(jj' Interpretation ~ Remarks
~'2.!'t1:2.

« 0:::
~ ~

C9 1::I1.::J:l.
gj' '" £.::::1.

"2 0"
Main seam

V No Recordable Indication Back gouging area
A02,A03,A04

-BLANK-

..
/' 11)1'.,$ JJfiG ~oviCWed by

o REVIEWED h Ie IVJWItnessed by
~

l:I WII -. ..rJ/()(tI~
[net.. I Slanature: DATI

/Lb·~i~
v

// "' ...., . -
Industrial Services

r l SKETCH ON DOT LINE, IF NECESSARY or r l ATTACHED. -m.£AI ~H:! '2.!-0l1 ~71I.x1 of7~ q!:E~ ~¥~?."!.

[] Date&Time of Examination ~ Af~ XI/AI2J- 2014.08.12

Examined by C J KWON~ -"""'l 'evel II [] Date of Report ~::ilkl ~~~AIAI gj .. ~ Cli \1!1 2014.08.12

( e A P N Co., ltd.
Owner/Customer-9-~-9-/.::J:l.Z!j ~&-e!-

AP:ove~ by 8.M. SHIM ~; ... Level
w> ClI\1!I III OThird Party Inspecto~'2.!?3Af-e!- o ANI/AI

e -
A P N Co., Ltd.

ISO-009-2-3

CCK-4511951391-0100-K01-00001-074
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REPORT OF MAGNETIC PARTICLE EXAMINATION ~ Eta
A~ ~ §t ~ AI gj ~ .::il A1

IS-APN-E-11580-MT-002

Report No.

I,DLsUnG
IASMEI

ILSUNG CORPORATION
Page 1 of 1

Project Name ~Af~

CARMON CREEK PROJECT

Customer .2f~.2f

SHELL CANADA ENERGY

Dwg. No. .so. '2Hti 2

VP-SG07-E11570-001 Rev. D
Rev.DTraveller/PCS No. .§.C11 ~2.f

N/A

Work Order No. & P/O No. ~Af't! £:

P-13SG-007/4511951391

Procedure / Acc Criteria~:':fA-j/t:!-~71~

VP-SG07-COMM-01 0
(ISC-MT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

APP.6

Item Name ~~ Item NO. ¥~ 't!2 Surface Condition 1E '21~EH

VRU INLET GAS COOLER E-11580 AS GROUND and AS WELDED

MateriallThickness AH ~/~7)j1

SA516-70(N) /17T

Method ~ Af~ tgj

Wet 86.l o Dry 2:! 6.l

Particle ;'fiE

[] Color ~6!l o Fluorescent ~ ~

Magnetization

J:f£I-~tgj

[] Yoke H23

o Prod g~.c=

o

Direction

[] Long <":!~

o Circular ~~

o Both g~~

Equipment ~1:I1

Brand ~~~ NAWOO

Model No.2'§! : MY-2

Output~~ 10lb

Applying Current ~~ tgj

[] Continuous 2!~ OResidual B*
Magnetization Current J:f £I-~W

[] AC J:i!W 0 DC <SJW

Current ~W

220V,2.6A Amps gj-iillOf

Remarks
l:J1:i2

[]in

Ocm

Back gouging area

Interpretation

fl ~

No Recordable Indication

Black Light Intensity~~2.fOI.§. ~.so. Demagnetization ~J:f

ft-cd 0 IJw/cm' 0 Yes l§!H [] No ~l§!H

Light-Source to Object Distance/LUX .::E~ 712.1/~.'r. Spacing Ji 2.1

150 em 1130 Lux 4 - 6

[] N/A

Q. U
Q) Q)u '(ij'
~ c::
"5~ '='
'=' "2

V
Main seam
B04,B05

Ident. No.
~'2J't!2

Light Source~~ ~l:J I

( GLOW LAMP 550 W

Black Light No. ~~ 2.fol.§. 't! 2

N/A

-BLANK-

QA DEPT. S. J. HW~ :;)/ h

f I /

,/

Irtr" REVIFwFn

o WITNESSED

rl SKETCH ON DOT LINE, IF NECESSARY or r l ATTACHED. ~2AI ~M ~Ojl ~7iI;tlof7-jq~:: ~¥~~.

[] Date&Time of Examination ~ Af~ Xi/All!" 2014.09.24

2014.09.24II []Date of Report ~:ilXl ~{g ~ Xi
Examined by C J KWON~ I ~vel

AI ~ .. ~ ~ClI~

--+-----------------------1
~ A P N Co., Ltd.

Owner/Customer.2f~.2f/:i2~ ~&-E:!-

AP~Ove~lbYB.M. SHIM -- --~
O~ ~~

~ A P N Co., Ltd.

Level III 1-="....---------:-.,...-.,...--.....",=- -------4
Cli ~ OThird Party Inspecto~'2J?:jAf-e!- 0 ANI/AI

-

ISO-009-2-3

CCK-4511951391-0100-K01-00001-074
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REPORT OF MAGNETIC PARTICLE EXAMINATION ~ ..1-~
X~ ~ §- ~ AI ~ ~ ~ A1

rl,pLSUnG
IASME Report No.

ILSUNG CORPORATION IS-APN-E-11580-MT-003

Page 1 of 1
-- --

Project Name ~A~~ Customer "?-~"?- Dwg. No. s:: '21 'i!:!.:2:.

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07·E11570-001

Traveller/PCS No. ~cll~~~ Work Order No. & P/O No. ~A~'i!:!.:2:. Procedure / Acc Criteria~ *fA~/-l1:~j71~

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 ~~ Item NO. ¥~ \ti.:2:. Surface Condition .3I '21 ~EH

VRU INLET GAS COOLER E-11580 AS GROUND and AS WELDED

MateriallThickness AH ~/¥-7Ji1 Method i?:J Af~'gj Particle A~-fE-

SA516-70(N) /17T 0 Wet g6j 0 Dry l!6j o Color gj 6!i 0 Fluorescent gj~

Magnetization Direction Equipment ~tll Applying Current ~~ 'gj

Af.2l-~'gj Af.2l-~~ o Continuous 2!~ OResidual B-ft-

o Yoke 9..2.3 o Long 6":!gj Brand ~~gj NAWOO Magnetization Current Af.2l-~ fi

o Prod ~~~ o Circular @ gj Model No. .2. '@1 : MY-2 o AC.:iilfi o DC;Qfi

0 o Both ~;51-~ Output ~S'l 10lb Current ~fi~""=

220V I 2.6A Amps gj-IlIIOf

Light Source ± ~ ~1:l1 Light-Source to Object Distance/LUX ~~ 712.1/f550 Spacing )j 2.1 Oin

i. GLOW LAMP 550W 150 em 1130 Lux 4-6 Ocm

Black Light No. ~S.!j ~~ol ~ 'i!:!.:2:. Black Light Intensity~S.!j ~~ol ~ ~s:: Demagnetization ~Af

N/A 0 N/A ft-cd 0 ~ w/cnf OYes~9. o No ~~9.

a. 0 Q)
Q) Q) "0

Ident. No. g 'iii' Interpretation ~ Remarks

~~\ti.:2:.
« a:: E.I- ~

~ 1:l1.::i2
gj- "" s="2 0,,"

Category "0" of nozzle
V No Recordable Indication Back gouging area

51.52

-BLANK- ... ..1../ •

. HIe J../.. "b,
Qj DEPT S. J. HWANG ~/lh
wfTC 0 07.~ au rf,t1~

/'

o WITNESSED

Da~ ,s.I~.alure;
.t. .I oj: II

ll3'ermanrs~er t.1oyd ~

il SKETCH ON DOT LINE, IF NECESSARY or r l ATTACHED.W£AI ~~~Oll ~71I:>:lo~7~q."E-E-~¥~~.

oDate&Time of Examination ~ Af 1M XflAll! 2014.10.24

Examined by C J KWON..-::::::1. Level
I! oDate of Report ~:ilM <5,'{g 1M XfAI gj .. (.,;> <'c::::> ell\!!! 2014.10.24

( • A P N Co., Ltd.
Owner/Customer"?-~"?-/.::i2Z!j ~-&~

AP:ove~ by 8.M. SHIM ~;--r»
Level
ell\!!! II! OThird Party InspectoFc5-~?:oJA~~ o ANI/AI

~
-

A P N Co., Ltd.
ISO-009-2-3

CCK-4511951391-0100-K01-00001-074
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REPORT OF MAGNETIC PARTICLE EXAMINATION
"-

X~
1==1 E~ A~ AI 5-l ~ ~ Al l .ASME \~ = C> CJ

IjLsunG
Report No.

ILSUNG CORPORATION IS-APN-E-11580-MT-004

Page 1 of 1
-- --

Project Name ~Af~ Customer ~~~ Dwg. No. .s:. '2:! '2::! .2-

Rev. !J.CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~ClI ~c.f Work Order No. & P/O No. ~Af'2::!.2- Procedure / Acc Criteria~ ~fA~/-B-~ 71~
Rev. !J.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::!.2- Surface Condition It '2:!~EH

VRU INLET GAS COOLER E-11580 AS GROUND and AS WELDED

MateriallThickness All ~/.!f-7}j1 Method ~ N~ogj Particle Af~

SA516-70(N) /17T B Wet g6j 0 Dry :c! 6j B Color gJ 6!l 0 Fluorescent ~~

Magnetization Direction Equipment ~tll Applying Current ~~ ogj

Af:2l-~ogj Af~~~ B Continuous ~~ OResidual H*
B Yoke .223 B Long ~~ Brand ~~21 NAWOO Magnetization Current Af~~-W

o Prod E.£~ o Circular ~~ Model No. 2 \§1 : MY-2 B AC Jil-W o DC 'Q-W

0 o Both ~~~ Output~~ 10lb Current ~-W

220V,2.6A Amps gJ-illlOf

Light Source~~ ~I:J I light-5ource to Object Distance/LUX 2 ~7~ ~I/fj50 Spacing Ji 2.1 Bin

GLOW LAMP 550W 150 em 1130 Lux 4-6 Ocm

Black Light No. ~.~ c.fO I~ '2::!.2- Black Light Intensity~~c.fO/~ ~.s:. Demagnetization '@Af

N/A B N/A ft-cd 0 IJ w/arf o Yes~.2 B No ~~.2

a. "0 Q)

~
Q) "C

Ident. No. 'w Interpretation l!! Remarks

~~'2::!.2-
0::

~ ~
C>

1:JI.:Jl
W . '=' £::J.a o'='

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
S1 S2 - 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-

./
~U!JG ! "Z'/i"-VVl::D

..L./o': '. :~~.i~~-":-r:;"\.- -~

')//LnA m:DT ~ J Oat:!..Sig~ture:
DATE N'O// ,e>-: P-, 20 ret -;/ /1<::' I~~ -AA.

k!
-t/(/ £ ermanlscherL'i y.j

Industri31 Sarv ps

11 SKETCH ON DOT LINE, IF NECESSARY or r 1 ATIACHED. ~RAI ~~~k>ll ~71I;;tIi;f7jqEEi:- ~¥~~.

B Date&Time of Examination ~ Af~ :lHAll.!- 2014.11.28

EX~~ine:by C.J. KWON~ t::;:::? Level II
B Date of Report .'i!.::ilM ~{g ~ Xf 2014.11.28i!ll~ -

11) A P N Co., Ltd.
Owner/Customer~~~/.:JlZ!l ~-&-t':!'

Ap:ov~ by B.M. SHIM ~.w>
Level
~I~ III OThird Party Inspectofc5'~?:lAf-t':!' o ANI/AI

~
-

A P N Co., Ltd.
ISO-009-2-3

CCK-4511951391-0100-K01-00001-074
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REPORT OF MAGNETIC PARTICLE EXAMINATION
J:J t::::I E~ .M AI <5.J ~ ~ Al I ASME I~ Cl C> CJ

I,DLSunG
Report No. " --'

ILSUNG CORPORATION IS-APN-E-11580-MT-005

Page 1 of 1
-- --

Project Name ~-Af~ Customer ~g~ Dwg. No. .s:. 'i~H!! £.

Rev. ~CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~2l1 ~2.~ Work Order No. & P/O No. ~A~'2:!£. Procedure/ AccCriteria ~~fA~/fl~PI~

Rev.~VP-SG07-COMM-010
(ISC-MT-06)

N/A P-13SG-007/4511951391
ASMESEC.VIII DIV.12010ED.+2011 ADD. APP.6

+ API 660 (8th ED. 2007)

Item Name fk~ Item NO. ¥fk '2:! £. Surface Condition jE '21 ~EH

VRU INLET GAS COOLER E-11580 AS GROUND and AS WELDED

MateriallThickness All ~/!F7Il1 Method ~ Af gJ- 'g;J Particle A~~

SA516-70(N) /17T 0 Wet g6J 0 Dry Z!6J o Color gJ 6!l 0 Fluorescent ~:m-

Magnetization Direction Equipment ~tH Applying Current ~~ 'g;J

At 21- gJ- tgj At2l-gJ-~ o Continuous e!~ OResidual B*

0Voke H23 o Long ~~ Brand ~HggJ NAWOO Magnetization Current At2I-~ ¥f

o Prod ~~~ o Circular ~~ Model No. 2\§1! : MV-2 0AC .:iil¥f o DC ~¥f

0 o Both ~~~ Output~~ 10lb Current ~¥f

220V,2.6A Amps gJ-IiI10t

Light Source ~~ ~l:J1 Light-5ource to Object Distance/LUX 3:'.~ 7i 2.1/~£ Spacing )j cl 0in

GLOW LAMP 550W 150 em 1130 Lux 4-6 Oem

Black Light No. ~~ 2.~O I~ '2:! £. Black Light Intensity~~ 2.~OI ~ :gt.s:. Demagnetization ~At

N/A 0 N/A ft-cd 0 I.J w/cnf OVes~H 0No ~~H

Q. "0 Q)
Q) Q) "0

Ident. No. g '(jj' Interpretation l!! Remarks
~'t!'2:!£.

~ 0:::
i9" ~

Cl
l:J1.:il

W '"' s="2
C> '"'

Shell to tubesheet
V No Recordable Indication After 1'st welded

B03 B06

-BLANK-

-
..... ~

by
ISC by j///'

~'n:DtPTi1~' ~.
HWANU 4'// /V

"'J ~ VI. '£ .J{/ ...

.Vlk'/I!::V\lcD
~ \Vli.·,;:.;:'·~L:U

IDate / Sionalure:

7/~7/0~ ~e.
I" ..•• '" co -

Industria! Sarvic 5

il SKETCH ON DOT LINE, IF NECESSARV or il ATTACHED.~.£AI~~e..I-<}U ~71I;tIi;~7~qEE-E :g¥~?A!.

oDate&lime of Examination i?3 Afgj Xf/All]- 2014.12.10

Examined by C J KWON~ I..a¥el II oDate of Report !:r!Jll<l ~{g gj XfAI ~ • • ---e::::::z:::: "m- cUl1!I 2014.12.10

e A P N Co., Ltd.
Owner/Customer~g~/.:il~ ~~.:e!

AP~rove~by B.M. SHIM -4--::#e:;... w>
Level
C1ll1!1 III OThird Party Inspecto~'t!?:lA~.:e! o ANI/AI

e -
A P N Co., Ltd.

ISO-009-2-3

CCK-4511951391-0100-K01-00001-074
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IASME ]
REPORT OF MAGNETIC PARTICLE EXAMINA~ [ [

AJ ;':E 'El" ~ AI ~ ~ ~ A1 PAGE

(I,9LsUnG
Report No.

ILSUNG CORPORATION IS-APN-E-11580-MT-006

Page 1 of 1
" , -- --

Project Name ~-Af~ Customer -'T'~-'T' Dwg. No. 5:. '21 \!::!~

Rev. ~CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. 5. ell~ 2.~ Work Order No. & P/O No. gA~\!::! ~ Procedure / Ace Criteria~;tfAi/~~71-ft

Rev.~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 l8th ED. 20071

Item Name :c: D~ Item NO. ¥~ \!::!~ Surface Condition Jt '21~EH<5"0

VRU INLETGAS COOLER E-11580 AS GROUND and AS WELDED

Material/Thickness All ~/¥»II Method ~ Af~ tg:j Particle :;q~

SA516-70(N)/17T 0 Wet ~61 0 Dry2:!61 o Color 2'!l>lj 0 Fluorescent ~~

Magnetization Direction Equipment ~1:l1 Applying Current~~tg:j

Af2l-~tg:j Af:2J-~~ o Continuous e!;;;;; OResidual ~*

o Yoke R2.3 o Long ~~ Brand ~~21 NAWOO Magnetization Current Af2l-~~

o Prod E..£.t= o Circular'~ ~ Model No.2\§! : MY-2 o AC Jil~ o DC 6l~

0 DBoth ~j5f;;;j Output~E; 10lb Current ~~~""o

220V,2.6A Amps gj-IijIOf

Light Source~~ ~tJ I Light-Source to Object DistancelLUX ;::EI~Pi 2."~£ Spacing J-l2.1 Din

GLOW LAMP ,550W 150 em 1130 Lux 4-6 Ocm

Black Light No. ~~ 2.fOI5. \!::!~ Black Lightlntensity~~2.fOI5. ~5:. Demagnetization ~Af

N/A , 0 N/A ft-cd 0 IJ w/arr DYes ~R o No ~~R

0. 0 Q)

8 Q) "0
Ident. No. .a;' Interpretation l!! Remarks

~ '2l \!::!~c,'
« 0::

-8" ~
C)

tJl~
gj- .. £=2" C> ..

Main seam V No Recordable Indication Shell outside final
A02A03 A04,B03 804'805;B06

Allwelded of nozzle area V 'No"Recordable'lhdication Shell outside final
S1S2 .... '-.

, Temporary attachmentr~r~l.9ved area V No Recordable Indication Shell outside final

All attachment welded,area V No Recordable' Indication Shell outside final
-cO'· •

Arc strike removed ,area V No'Recordable,tndication Shell outside final

, Lifting lugs weld~~,area V No'Recordable Indication She~side final, "

- BLANK- Of
.-';..~.... rPl

~UIIG
I J-t&.

by Date.!Jli9...natur!,:.. -,.'

I~ DJ :::::u~ I-? IX, p.:.-I'
A. ,~ M/ l4{..r~ cher Lloyd
- .....)), ~. V. ,."., "'5 'EV Industrial SelViees
DATE ~ ./j"-.~ 'Y-: j. VI/"

'n SKETCH ON DOT LINE. IF NECESSARY or n ATTACHED. ~£AI ~~ £.1-011 ~71I~1 o~:71L -2E~¥~~.
" o Date&Time of Examination i!j Af~Xf/All! 2014.12.15

EX~~ine~ by C.J. KWON~ Level
II oDate of Report .'i'.JJ.J<l ~~~Xf- - cll~ 2014.12.15

i Owner/Customer-'T'~-'T' / ~;zJj Y&~e A p N Co., Ltd.

AP;ove~by S.M. SHIM ~;-t=»
Level III
cll~ OThird PartylnspectofcS'2l?:l A~~ o ANI/AI

e -
A P N CO" Ltd.

ISO-009-2-3

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATION
xl E E~ A~ 11 ~ ~ ~ U= -r = c> 1\ CJ --L- --'-'- 1\ I

.letI

c!jLsUnG ASMEI Report No.

ILSUNG CORPORA .. 1UN IS-APN-E-11580-PT-001

Page 1 of 1

Project Name ~Af~ Customer -?-~-?- Dwg. No. £ 'i:! 1ti.2".

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570·001

Traveller/PCS No. §.['..II~2.f Work Order No. & P/O No. ~Aflti.2". Procedure / Acc Criteria ~ AfA-j /t=!-~ 71~

Rev. 6VP-SG07-COMM-01 0
(ISC-PT-06)

N/A P·13SG·OO7/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ \'!:!.2". Surface Condition .±E 'i:! ~EII

VRU INLET GAS COOLER E·11580 AS GROUND

Process of PT~~Et~~~ Black Light No. ~~2.fol§. \'!:!.2". Black Light Intensity ~~2.fol§.:g)-£

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D I.Jw/crrf

MateriallThickness All ~r!'f-7J\1 Test temp. Algjg£ Light Source 3':~ ~1:l1 Light-Source to Object Distance/LUX ~'~Pi 2.1/~5:.

SA240·S31803/15T 24 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~.±E,Type~EII, Batch No.xil3':\'!:!.2". Apply D Brush ~~ Dwell time ~ ~Alll

~ ~ Xii NAWOO / NPP·2/13NPP14 A~R o Spray~Af D Immerse ~<5:l 10 min~-, C>

Emulsifier Brand~.±E,Type~EII, Batch No.xil3':\'!:!.2". Apply D Flow-on ~El Dwell time \y-j;1 Aill

if ~f Xii N/A A~R D Spray~Af D Immerse ~<5:l min~-, C>

( Remover Brand~.±E,Type~ Ell, Batch No.xil3':lti.2". Apply D Brush ~~ o Handwipe \fiof\:!!

Ail :&l Xii NAWOO / NPR1·3/13NPR14 A~R DSpray~Af D Immerse ~<5:l D Wash ~O-j\:!!-, C>

Developer Brand~.±E,Type~EII. Batch No.xil3':lti.2". Apply D Brush ~~ Bleed out *~Alll

2j ~ Xii NAWOO / NPD-4/13NPD14 A~R o Spray~Af D Immerse ~<5:l
• 1=1

-, C> 15 mln=

a. t5 Q)
Q) Q) -c

Ident. No. 0 '(jj' Interpretation f! Remarks0

%)-rr.!\'!:!.2". « 0:: B ~
CD 1:l1.:Jl

~
1=1 E.=2" 01=1

Main seam
V No Recordable Indication Cut edge area

A01,A05

-BLANK-
III ..I..

- Ise ~Itnessed-bY
Q DEPT.. S. J. HWANG )//h
.DJ m: It 7/· "Vi/; lUi Y 1'"')/6I }~

I I v c-

/'
m

o WITNESSED
na reo

~ /2.2 (;e.n.f' JO.

G(rmanlscher lfoydI
'"........~' C>M". •n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~2AI g-t::! 'r.!-oU .A71Ij;1 of7-jL.f!£:::: ~¥%!-?A!.

o Date&Time of Examination ~ Af~ J:JlAI~ 2014.09.22

EX~~ine~by C.J.KWON~ c:;;:>
Level

II o Date of Report ~:ilM ~{:g ~;q- 2014.09.22cU~
,

~ A P N Co., Ltd. D Owner/Customer-?-~-?-/.:Jl~:U-&-E!-

AP~Ove~lbY 8.M. SHIM ~.,,;»
Level

= '-' ClI~ III DThird Party Inspector~rr.!?:l Af-E!- D ANI/AI
-

~ A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATION
xl E E~Ar LI ~ ~ ~ u
CJ -r CJ C> 1\ CJ ....L. --L...:. 1'\1

jLSUnG
ASMEI Report No.

ILSUNG CORPORATION IS·APN·E·11580-PT-002

Page 1 of 1

Project Name .;g.Af~ Customer -?-~-?- Dwg. No. 5:.'21\:1::1£

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY Vp·SG07·E11570·001

Traveller/PCS No. ~C/I ~2.f Work Order No. &P/O No. .;g.Af\!:!£ Procedure / Ace Criteria ~~fA-j/t::I-:~PI-fE

Rev.~VP·SG07·COMM·01 0
(ISC·PT·06)

N/A P·13SG·OO7/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name -2.i-~ Item NO. ¥~~£ Surface Condition li '2:! ~EH

VRU INLET GAS COOLER E·11580 AS GROUND and AS WELDED

Process of PT~ !f-'E:t~.;g.~ Black Light No. ~~2.tol~ \!:!£ Black Light Intensity ~~ 2.fol~ :gj-5:.

VISIBLE, SOLVENT REMOVABLE N/A [] N/A ft-cd D IJw/crrf

MateriallThickness AH ~/¥7}\1 Test temp. AI gj g5:. Light Source ~~ ~tll Light-Source to Object Distance/LUX 3':~ 7~ cl/~£

SA240·S31803/15T 24 ·C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~li,Type~EH, Batch No.A~I~\!:!£ Apply D Brush ~~ Dwell time ~ !f-Alll

~ !f- A~I NAWOO I NPP·2/13NPP14 A~s:<. [] Spray .gAf Dlmmerse ~~ 10 min~-, C>

Emulsifier Brand~li,Type~EH, Batch No.A~I~\!:!£ Apply D Flow-on ~'El Dwell time \!j-j:1 Alll

% :2:f A~I N/A A~s:<. D Spray .gAf Dlmmerse ~~ min~-, C>

I Remover Brand~li,Type~EH, Batch No.A~I~\!:!£ Apply D Brush ~~ [] Handwipe !ffof'e'l

Ail 'is:l A~I NAWOO / NPR1·3/13NPR14 A~s:<. DSpray.gAf Dlmmerse ~~ D Wash ~Oj'e'l-, C>

Developer Brand~li,Type~EH, Batch No.A~I~\!:!£ Apply DBrush ~~ Bleed out ~~Alll

t! ~ A~I NAWOO / NPD-4/13NPD14 Ais:<. []Spray.gAf D Immerse ~~
• I=l

-, C> 15 mm""l!:"

C. "0 Q)
Q) Q) '0

Ident. No. 0 'Qj' Interpretation ~ Remarks0

~~\!:!£
« 0:::

i!!- ~
C> tlljI

gf- I=l S.::J.
"2 c> I=l

Main seam
V No Recordable Indication Back gouging area

A01,A05

-BLANK- ... L

1- ~SC ..-- -bY

QA DEPT/' S, J.~ANG .~//h
111\ t ";T~ If/. 'b 7. l.Uf Y"""" " L

t/)jl/'"
./

~WITNESSED \
Date I Signat~~ :

Ger"'fllscfie,/~ 7~

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~£AI :~HH~j-oU ~71Ij:I()P-jq ~-c ~¥%!- 3i.
,..uu~'''u, uv,

[] Date&Time of Examination i1l Afl?4 Xf/AI2.f 2014.09.23

Examined by C J KWON~ Level I! []Date of Report ~::ilkl 2Sffg l?4 Xf 2014.09.23
I

AI gj .• ~Z~=ctl~

~ A P N Co., ltd. D Owner/Customer-?-~-?- / jI:z!jy~~

AP~rove~lbY B.M. SHIM ~;:v..w::»
Level

= '-' cll~ II! DThird Party Inspector.;g.~?:lAf~ D ANI/AI
-

~ A P N Co., ltd.
ISO-009-2-4

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATION
:XI E E~ .M 11 5-1 I:::i -;l LJ= .- = 0 1\ Cl -L --L:.. 1'\1

Report No.A~MEI

ILSUNG CORPORATION
Page

IS·APN·E·11580·PT-003

of

Project Name ~Af'el

CARMON CREEK PROJECT

Customer 9--lf:9-

SHELL CANADA ENERGY

Dwg. No. £ '2:! 'ti:2.

VP-SG07-E11570-001 Rev. D
Rev. DTraveller/PCS No. ~iOjl-§-C'.f

N/A

Work Order No. & P/O No. ~Af'ti.2.

P-13SG-00714511951391

Procedure / Acc Criteria ~ ~fAi/i!I-~ 71~

VP·SG07·COMM-01 0
(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

APP.8

Item Name ~'el Item NO. ¥~ 'ti.2. Surface Condition .fE '2:!~EH

VRU INLET GAS COOLER E-11580 AS GROUND

Process of PT~.!f-Et~~~

VISIBLE, SOLVENT REMOVABLE

Black Light No. -§-~C'.fal~ 'ti.2.

NIA

Black Light Intensity -§-~ C'.fal~ :g)-£

o NIA ft-cd D I.Iw/crrf

MateriallThickness AH~/!f-7Ji1 Testtemp. Algj-§£ Light Source ~'el ~I::II Light-Source to Object Distance/lUX 35.~ 7i 2.1/~ 5:.

SA240-S31803 115T 20 "c GLOW LAMP 550 W 150 cm 1130 Lux

Penetrant Brand~.fE,Type~EH, Batch No.xil~'ti.2. Apply D Brush ~~

~ .!f- Xii NAWOO I NPP-2113NPP14 A~.5!. o Spray{E-Af-, <:>

Emulsifier Brand~.fE,Type~EH, Batch No.xil~'ti.2. Apply D Flow-on ~'El

if :2:f Xii NIA A~.5!. D Spray{E-Af-, <:>

( Remover Brand~.fE,Type~EH, Batch No.Xil~'ti.2. Apply D Brush ~~

Ail :&l Xii NAWOO I NPR1-3113NPR14 A~.5!. D Spray {E-Af-, <:>

Developer Brand~.fE,Type~EH, Batch No.xil~'ti.2. Apply DBrush ~~

"5 ~ Xii NAWOO I NPD-4113NPD14 A~.5!. o Spray{E-Af-, <:>

D Immerse ~~

D Immerse ~~

o Handwipe ~-tof'e1l

D Immerse ~~

D Immerse ~~

Dwell time ~ .!f-Alll

10

Dwell time ~:;;:I Am

D Wash ~0i'e1l

Bleed out ,!,~Alll

15

• t:Imin =

• t:Imln=

• t:Imin =
c.. "0(J) (J)

Ident. No. 0 'iii'0

~~'ti.2.
« 0::

gj- t:I
"2

Main seam
V

B01,B02

Interpretation

i!I- ~

No Recordable Indication

Remarks
1::I1J2

Cut edge area

-BlANK-

IS~ 1rJ\l~ by

.2//P
/ -- " (""~ ~T

~

[] WITNESSED
Datej l;lgnatUre.

2014.10.10

LV I'+.IU.IU

~erma~her'ii"oyc • II
InaU5tnai ;)eTVICe

D Owner/Customer9--lf:9-/J2Z!jy~~

II 0 Date of Report ~:i1kl ~~ ~ Xf
Level

ClI~

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~£AI i~H:!~O!I ~?lI:;;:Ia-f7~q EE-e ~¥~?i.

o Date&Time of Examination ~ Af~ XflAI~

r E~~rn,~byS.M. LE~~
II) A P Co., ltd.

AP:ove~lbYB.M. SHIM
<:> '-'

II) A P N Co., Ltd.

Level III 1-:==- ---~=-=-:-::':"":"':"::7"'""--___==---:-:-:':7:"-:----~
Cli ~ DThird Party Inspector~~~Af~ D ANI/AI

-

ISQ-009~2-4

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATION
~I E E~ A~ LI 5l I:::l -;l I..J= ... = 0 1\ = -L ....L.:.. 1'\ I

Report No.IASME
ILSUNG CORPORATION

Page

IS-APN-E-11580-PT-004

of

Project Name ~Af~

CARMON CREEK PROJECT

Customer ?~?

SHELL CANADA ENERGY

Dwg. No. £ '21 \l::!.2.

VP-SG07-E11570-001 Rev. D
Rev.D

Traveller/PCS No. .§.c.~1 ~2.f

N/A

Item Name .g~

VRU INLET GAS COOLER

Process of PT~~If:t~~~

VISIBLE, SOLVENT REMOVABLE

Work Order No. & P/O No. ~Af\l::!~

P-13SG-007/4511951391

Item NO. ¥.g \l::!.2.

E-11580

Black Light No. ~~2.fol.§. \l::!.2.

N/A

Procedure / Acc Criteria ~ j:fA-j/~~ 71~

VP·SG07-COMM-01 0
(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

Surface Condition li '21~EH

AS GROUND

Black Light Intensity ~~ 2.fol.§. ~£

[] N/A ft-cd 0

APP.8

I.J w/cnf

MateriallThickness AH~/¥}}U Test temp. Algjg£ Light Source ~~ ~tJl Light-Source to Object Distance/LUX 3':~ 7i 2.1/~£

SA240-S31803/15T 20 "c GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~li,TypegjEH, Batch No.Ail~\l::!.2. Apply o Brush ~~

~ ~ Ail NAWOO / NPP-2/13NPP14 A~.5!. [] Spray-l'E-Af-, =
Emulsifier Brand~li,TypegjEH, Batch No.Ail~\l::!.2. Apply o Flow-on ~El

if ~f Ail N/A A~.5!. o Spray-l'E-Af-, =
,

Remover Brand~li,Type~EH,Batch No.Ail~\l::!.2. Apply o Brush ~~(

A~I ~ Ail NAWOO / NPR1-3/13NPR14 A~.5!. DSpray-l'E-Af-, =
Developer Brand~li,Type~EH, Batch No.Ail~\l::!.2. Apply o Brush ~.~

~ ~ Ail NAWOO / NPD-4/13NPD14 A~.5!. [] Spray-l'E-Af-, =

D Immerse ~"'l

D Immerse ~"'l

[] Handwipe ~-tof'E!l

D Immerse ~"'l

D Immerse ~"'l

Dwell time ~ ~AI:U

10

Dwell time ~j:1 AI:U

o Wash ~(}j'E!l

Bleed out ~~Am

15

. '"min =

. '"min =
C. '0Ql Ql

Ident. No. t) 'iii't)

~'2J\l::!.2.
<d:: 0::

gt '='
"2

Main seam
V

B07,B08

Interpretation

~ ~

No Recordable Indication

-BLANK- -

Remarks
tJl:Jl

Cut edge area

-. ...-::;; ///J/
~ DEPT. S. J. UW.l~ .... //Y7/C..

-....
I~WITNESSED

1l>fJl1T1anlscner Lloya
Industrial Servicesn SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~9.AI g~~oU ~7iIj:lof7iq EE-c ~¥~~.

[] Date&Time of Examination ~ Afi§! Xf/AI i?J- 2014.10.13

~ A P N Co., ltd.

EX~~ine~by C.J. KWON
(

~L_-"""""""--:::::----::::=-::-:.. Level II [] Date of Report ~:ilAl ~~ i§! Xf
'-""""" cU'i1!1

U Owner/Customer?~?/:Jl~ y~~

2014.10.13

AP:ove~lbY B.M. SHIM
= '-'

Level III 1-==:-':"""":"':::-"----:__----=:-:"':"::-:-:-:-:::- =---:'':''':'':'':':-:-__.....,
2:l1'i1!1 DThird Party Inspector~'2J?:lAf~ D ANI/AI

-------::-------------- -
~ A P N Co., ltd.

180-009-2-4

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATION
~ .~ 'Et ~ AI gj ~ ~ Al

jLSUnG
ASMEI Report No.

ILSUNG CORPORAtlUN IS-APN-E-11580-PT-005

Page 1 of 1

Project Name ~Af~ Customer "'?-~"'?- Dwg. No. s:. '2!\!:! :2:

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07·E11570·001

Traveller/PCS No. ~C1I-§-~f Work Order No. &P/O No. ~Aftti:2: Procedure / Ace Criteria ~AfA-j/rl~71 ~

Rev. DVP·SG07-COMM-010
(ISC-PT-06)

N/A P·13SG·OO7/4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥.g. Jt!~ Surface Condition ±E '2'! ~EH

VRU INLET GAS COOLER E·11580 AS GROUND and AS WELDED

Process of PT~ .!f-'Et~~~ Black Light No. -§-~ ~fol ~ tti:2: Black Light Intensity -§-~ ~fol ~ :gjs:.

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D I..Iw/Crr(

MateriallThickness All ~/¥»II Test temp. Algjgs:. Light Source ± ~ ~1:l1 Light-5ource to Object Distance/LUX ~~ 7, 2.1/~.s:.

SA240·S31803 115T 20 'C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~±E,Type~EH, Batch No.X'I±tti:2: Apply D Brush ~~ Dwell time ~ .!f-AI:U

~ .!f- x,1 NAWOO / NPP-2/13NPP14 A~.5!. o Spray ~Af Dlmmerse ~~ • 1=1
-,0 10 min L!:"

Emulsifier Brand~±E,Type~ EH, Batch No. X,I ± tti :2: Apply D Flow-on ~El Dwell time 'i!JJtI AI:U

if :2f X,I N/A A~.5!. DSpray ~Af Dlmmerse ~~ • 1=1
-,0 min l!:"

( Remover Brand~±E,Type~ EH, Batch No. xii ±tti:2: Apply DBrush ~~ o Handwipe ~-tof'E1l

Ail :&j Xii NAWOO / NPR1-3/13NPR14 A~.5!. DSpray ~Af Dlmmerse ~~ D Wash ~O-j'E1l-, 0

Developer Brand~±E,Type~EH, Batch No.xil±tti:2: Apply DBrush ~~ Bleed out §~AI:U

~ ~ Xii NAWOO / NPD-4/13NPD14 A~.5!. o Spray ~Af D Immerse ~~ • 1=1
-,0 15 mini:!:"

C. 0 Q)
Q) Q) "0

Ident. No. 0 'ar Interpretation l!! Remarks0

~'Z1tti:2:
« 0::

~ ~
C> I:ll.:il

g[ '=' £.:::1
2 01=1

Main seam
V No Recordable Indication Back gouging area

B01,B02,B07,B08

-BLANK-
II '"'- ISC

./ ,~by ?Yh
s. J. HlI~

~

Q~ DEPT. t/,,;71/Z

U~IIL:/C I ./ "/0 t.U(~

#' "./
...r
o WITNESSED

IU~ J..~,u~v,:-

It • 'VI'7""<.. /'
IGermanlsCfler s:~~ycJ

,
Inrlll!:trial icesn SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~£AI ~H:!~OII ~71IAI of7-jQ EE:::: ~¥~ A.

oDate&Time of Examination ~ Af!1,! XflAlll 2014.10.17

EX~~ine~by C.J.KWON~ :::::'"'" Level II o Date of Report .!r.::L!M ~~!1,!Xf
ell \!!! 2014.10.17

i

eA P N Co., Ltd. D Owner/Customer"'?-~"'?-/.:ilZ!j y~~

AP:ove~lbY 8.M. SHIM ~........;»
Level III

= '-' ell \!!! DThird Party Inspector~'Z1?:l Af~ D ANI/AI
-

~ A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-074
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{ASME 1
REPORT OF PENETRANT EXAMINATION

xl E E~A~ LI ~ ~ ~ u
CJ .- CJ 0 /\ CJ -L. ....L..:.. 1'\1

,I !JLSUnG
Report No.

ILSUNG CORPORATION IS-APN-E-11580-PT-006

Page 1 of 1

Project Name ~Af~ Customer -?-~-?- Dwg. No. .s:: '2:! 1ti."2.

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~iOIl-§-~f Work Order No. & P/O No. ~Aflti."2. Procedure / Acc Criteria ~ *fAi/-cl~:j71~

Rev. DVP-SG07-COMM-010
(ISC-PT-06)

N/A P·13SG-007 J4511951391
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name ~~ Item NO. ¥~ 1ti."2. Surface Condition JE '2:! ~EH

VRU INLET GAS COOLER E-11580 AS GROUND

Process of PT:§.!f-Et~~~ Black Light No. -§-~ ~fol ~ 1ti."2. Black Light Intensity -§-~ ~fol ~ :gf-.s::

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D IJ w/cnf

MateriallThickness All ~/!f-}}n Testtemp. AI~g.s:: Light Source ± ~ ~l:J I Light-Source to Object Distance/lUX 3':.~ 712.1I¥I.s:.

SA240-S31803 115T 18 "c GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~JE,Type~EH,Batch No.All±lti."2. Apply D Brush ~~ Dwell time :§ .!f-AI:U

:§ .!f- All NAWOO I NPP-2/13NPP14 A~R o Spray~Af D Immerse :§~ 10 min~""0
Emulsifier Brand~JE,Type~EH,Batch No.All±lti."2. Apply D Flow-on ~'S Dwell time tgj:1 AI:U

if :2:f All N/A A~R D Spray~Af D Immerse:§~ . '='
""0 mini:!:"

( Remover Brand~JE,Type~EH,Batch No.All±lti."2. Apply D Brush ~~ o Handwipe ~{of\:!l,
Ajl ~ XII NAWOO I NPR1-3/13NPR14 A~R D Spray~Af D Immerse :§~ o Wash ~Oj\:!l""0
Developer Brand~JE,Type~EH, Batch No.All±lti."2. Apply D Brush ~~ Bleed out ~~AI:U

~ ~ Ajl NAWOO I NPD-4/13NPD14 A~R o Spray~Af D Immerse:§~ . '='
""0 15 mln=

a. "0 Q)
Q) Q) -0

Ident. No~ 0 'iii' Interpretation l!! Remarks0

~'i:lIti."2.
« a::

B ~
Cl

l:J1.Jl
gj- '=' .=.='2 o'='

Category "D" of nozzle
V No Recordable Indication Cut edge area

T1 T2,T3,T4

-BlANK-

J}UUI~I~~!.......... ;~. >••·_v" "I

')//,bOA m:D (,'. I UWA~

DATE .1. fL?~20~J P' ""'t/L
)

I[~r~VIEWED
I'-"!

..... Date I Signature:

.. ~ ~
n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~£.AI ~~~on ~71Ij:I<5f7iq EE-E ~¥~?A!. Industrial Services

o Date&Time of Examination ~ Af~ XUAI?J" 2014.11.12

Examined by C J KWON~ Level II o Date of Report .'I'.::ilkl ~{g~Xf
. AI ~ .. C=C:=2:n~ 2014.11.12

e A P N Co., ltd. [J Owner/Customer-?-~-?-/.Jl~ ~~~

AP~OVe~lbY 8.M. SHIM ~.......w>
Level

= '-' 2:I1~ III DThird Party Inspector~'i:l?olAf~ 0 ANI/AI
-e A P N Co., ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATI~ SMErGE
[ "if]

~ ~ @ ~ AI ~ .tr. .::JJ. A1
Report No.

ILSUNG CORPORATION
Page

IS-APN·E·11580-PT-007

of

Project Name ~Af~

CARMON CREEK PROJECT

Customer ?~?

SHELL CANADA ENERGY

Dwg. No. .s:. 'i':! tti.2:.

VP·SG07-E11570-001 Rev. D
Rev.D

Traveller/PCS No. .§.C1I-§-~f

N/A

Work Order No. & P/O No. ~Aftti.2:.

P-13SG-007/4511951391

Procedure / Acc Criteria ~~fA-j/~~71~

VP-SG07-COMM·01 0
(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

APP.8

Item Name %~ Item NO. ¥% tti.2:. Surface Condition JE 'i':!~EH

VRU INLET GAS COOLER E-11580 AS GROUND and AS WELDED

Process of PT~~'Et~~~

VISIBLE, SOLVENT REMOVABLE

Black Light No. -§-~ ~fO I.§. tti:£

N/A

Black Light Intensity -§-~ ~fol.§. .gj-.s:.

[] N/A ft-cd D IJw/crrf

MateriallThickness AH~r!¥-7J\1 Testtemp. AI~.g.s:. Light Source.:':':~ ~1:l1 Light-Source to Object Distance/LUX 3::. 'M 7~ 2.lt§'£.

SA240-S31803 /15T 18 "C GLOW LAMP 550 W 150 em 1130 Lux

Dwell time ~ .!FAI {j-Penetrant Brand~JE,Type~EM, Batch No.Xil.:':':tti.2:. Apply D Brush ~~

~ ~ x~1 NAWOO / NPP·2/13NPP14 A~.2 [] Spray~Af-,0

Emulsifier Brand~JE,Type~ EM, Batch No.x~l.:':':tti.2:. Apply D Flow-on ~ 'El

* :2:f X~I N/A A~.2 D Spray ~Af-,0

(
Remover Brand~JE,Type~ EM, Batch No.x~l.:':':tti.2:. Apply D Brush ~~

Ail ~ x~1 NAWOO / NPR1·3/13NPR14 A~.2 D Spray~Af-'0

Developer Brand~JE,Type~ EM, Batch No.Xil.:':': tti.2:. Apply DBrush ~~

?j ~ x~1 NAWOOI NPD-4/13NPD14 A~.2 [] Spray~Af-'0

o Immerse ~~

o Immerse ~~

[] Handwipe 'i{of'E!l

o Immerse ~~

o Immerse ~~

10

Dwell time tg~1 AI {j-

o Wash ~Oj'E!l

Bleed out a~AI {j-

15

• 1=1
min "i!:"

min~

a. '0

~
CD

Ident. No. ·ar
~'2ltti.2:.

a:
gf- 1=1

2"

Category "D" of nozzle
V

T2,T3

Interpretation
:III- A~
'--' 0

No Recordable Indication

==01=1

Remarks
I:ll.:il

Back gouging area

-BLANK-

1\1. n.-- ,.,
• _. v ...., ........

DATE .-<r.-~/' (.2-, 20 I~
I

/
I~

o WITNESSED
Date / Signature:

.JL__ -"" ./1-
l~;m~{ L.IOYd -- f

Industrial ::>eMees

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~RAI g~~k>l1 ~71IAI~f7-jq EE-c ~¥~~.

[] Date&Time of Examination ~ Algj XI/AI~ 2014.11.12

2014.11.12

U Owner/Customer?~?/.:il~ tJ--&-E!

II []Date of Report ~:ill<l ~~ gj XIExamined by C J KWON I -:::::::i"'_:::=::;::::=:::-::---;Level
. ~I Ej .. ~ --- cll'i1!l

---tT-""'i"-=-----;=--:-----:;:,-;:::-:;::-=;-:;;;"':'~~---------t

if) A P N Co., Ltd.

Level III 1-==-- -=,.....,-:~~---=-~~~----1
ClI'i1!l DThird Party Inspector~'2l?3Aft'! 0 ANI/AI----------------- -

~ A P N Co., Ltd.

.150-009-2-4

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATIO~ A S M I
~I E E~ .M 11 <5-1 1:::::1 -;-) LJ E
CJ --r CJ C> 1\ CJ ...L. --'-'- 1'\ I

Report No.

ILSUNG CORPORATION
Page

IS-APN-E-11580-PT-008

of

Project Name tJ-A~'eJ

CARMON CREEK PROJECT

Customer -?-~-?-

SHELL CANADA ENERGY

Dwg. No. £'2:1'2:1.:2".

VP-SG07-E11570-001 Rev. D
Rev. DTraveller/PCS No. ~ClI ~2.~

N/A

Work Order No. & P/O No. tJ-A~'2:1£

P-13SG-007/4511951391

Procedure / Ace Criteria ~}:fAi/~~ 71~

VP-SG07-COMM-01 0
(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

APP.8

Item Name ~'eJ Item NO. ¥~ '2:1.:2". Surface Condition lE '2:1~EH

VRU INLET GAS COOLER E-11580 AS GROUND and AS WELDED

Process of PT~ !f-'Et~tJ-~

VISIBLE, SOLVENT REMOVABLE

Black Light No. ~~ 2.fol~ '2:1.:2".

N/A

Black Light Intensity ~~ 2.fOI~ ~£

o N/A ft-cd D I.Jw/clTf

MateriallThickness All ~/¥JJjI Test temp. AI gj g£ Light Source ±'eJ ~l:ll Light-Source to Object Distance/LUX -'E~ 7i 2.1/~£

SA240-S31803/15T 18 'C GLOW LAMP 550 W 150 em 1130 Lux

Dwell time ~ !f-AI-lJ-Penetrant Brand~lE,Type~EH,Batch No.Ail±'2:1.:2". Apply D Brush ~~

~ !f- Ail NAWOO / NPP-2/13NPP14 ;<;~~ o Spray ~Af--, C>

Emulsifier Brand~lE,Type~EH,Batch No.Ail±'2:1.:2". Apply D Flow-on ~\S

if :2l Ail N/A A~~ D Spray ~Af--, C>

" Remover Brand~lE,Type~EH,Batch No.Ail±'2:1.:2". Apply DBrush ~~

Ail ~ Ail NAWOO I NPR1-3/13NPR14 A~~ DSpray ~Af--, C>

Developer Brand~lE,Type~EH,Batch No.Ail±'2:1.:2". Apply DBrush ~~

~ ~ Ail NAWOO I NPD-4/13NPD14 A~~ o Spray ~A~--, C>

D Immerse ~ 6:j

D Immerse ~ 6:j

o Handwipe ~fofE1l

D Immerse ~ 6:j

D Immerse ~ 6:j

10

Dwell time ~xlAI:c!

D Wash ~ OJ E1l

Bleed out ~~AI:c!

15

min~

min~

min~

C. "0Q) Q)

Ident. No. 0 'ar0

~'2.!'2:1.:2".
« 0:::

gj- '='a
Category "0" of nozzle

VT1.T4

Interpretation

B- ~

No Recordable Indication

==O'='

Remarks
l:ll~

Back gouging area

-BLANK-

/"

!O REVIEWED
IMII: !VL/V ,.."..>, IN "L v <- IU YYII

Date / Signature:

.,
Industrial Services

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~RAI ~~~0I1 :.911xI5f7~q~-E ~¥~!Ai.

oDate&TIme of Examination i?:l Afgj Xf/AI~ 2014.11.25

2014.11.25

I.J Owner/Customer-?-~-?-/ ~~ Y&t':!-

II 0 Date of Report !i!.JlJd <5t~ gj XIExamined by C J KWON .-Level
.\1 ~ •• ~==:::===--~1\!i11

---t,-"'l"":::-~=---:-----::;:-:::-=-=:;;;-:::o=-=:-----------ie A P N Co., Ltd.

APirov~lbY B.M. SHIM
= '--'

• A P N Co., Ltd.

Level III 1-=::-------...........---:::--,.......,...-----,..,.,..,..,...,.....----1
~I \!i11 DThird Party InspectortJ-'2.! -?:l Aft':!- D ANI/AI

-

ISO-009-2-4

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATION
~I E E~ .M AI ~ ~ .=i2 ;\1

\

,
CJ -r CJ 0 CJ ASME

l!JLSunG
Report No.

ILSUNG CORPORATION IS·APN-E-11580-PT-009

Page 1 of 1

Project Name ~A~~ Customer 9-~9- Dwg. No. .s:.'i!:!i2::!.§:.

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07-E11570-001

Traveller/PCS No. ~~U~2.~ Work Order No. & P/O No. ~A~i2::!.§:. Procedure / Ace Criteria ~~~A~/-t=!-~ 71~

Rev. DVP-SG07-COMM·010
(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. ¥~i2::!.§:. Surface Condition JI 'i!:!~Efl

VRU INLET GAS COOLER E·11580 AS GROUND and AS WELDED

Process of PT~ !fo'Et~~~ Black Light No. ~~2.~ol~ i2::!.§:. Black Lightlntensity ~~ 2.~ol~ :gj-.s:.

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd D IJw/cllf

MateriallThickness All ~/¥}}u Testtemp. Algj~.s:. Light Source .:'E~ ~l:J I Light-Source to Object Distance/lUX 2 ~7i ~lt'i!J" 50

SA240-S31803 /15T 16 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~IE,Type~Efl,Batch No.Ail.:'Ei2::!'§:' Apply D Brush ~~ Dwell time :§ !foAl {}

~ !fo Ail NAWOO / NPP·2/13NPP14 A~.2 o Spray ~A~ Dlmmerse ~~ 10 min~,0

Emulsifier Brand~JI,Type~Efl,Batch No.Ail.:'Ei2::!~ Apply D Flow-on ~El Dwell time ~~IAm

% £~ Ail N/A A~.2 DSpray ~A~ Dlmmerse ~~ min~,0

( Remover Brand~IE,Type~EH,Batch No.Ail.:'Ei2::!'§:' Apply D Brush ~~ o Handwipe ~oH:!l

Ail :&l Ail NAWOO / NPR1-3/13NPR14 A~.2 DSpray ~A~ Dlmmerse ~~ D Wash ~~'E!I,0

Developer Brand~JI,Type~EH,Batch No.Ail.:'Ei2::!'§:' Apply DBrush ~~ Bleed out *~AI{}

~ ~ Ail NAWOO / NPD-4/13NPD14 ~% o Spray ~A~ D Immerse ~~
• '=l

15 min "'i:!:"

a. '0 Q)
CD CD 'tJ

Ident. No. 0 'CD' Interpretation ~ Remarks0

~'2.!i2::!.§:.
« 0::

~ ~
C)

l:J1:L!.
gj- '=l ==2" O'=l

Main seam
V No Recordable Indication Channel sliding side final

A05,B07,B08
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- IA. I" K"

by
I8C I by 'JvL

W\ ugrl. I~.'" M;VAN\:i"7 Y-. M..4>Ci ci,i '" IV //'" L
n SKETCHONDOTLlNE,IFNECESSARY or D ATTACHED.~RAI g~~JOjI ~7iAO L-t~,- ~'~:A;.

oDate&TIme of Examination ~Afgj XftAll!' 2014.12.04

EX~~ine~by C.J.KWO~c Level II oDate of Report ~:llM ~~ gj Xf 2014.12.04
( -- Cil~ -

11) A P N Co., Ltd. Iu Owner/Customer9-~9-/:L!.:l!j ~-&.eJ- /'

AP~rOV~lbY8.M. SHIM ~..,..w;»
Level

i!'1 [k'II!::Wl::D
" .~ ':""'~'7,",

= ~
Cill!!! III DThird Party Inspecto~'2.!?3A~.eJ- I~l~~jfur- na ure:,e A P N Co., Ltd. ~"{. 70 p k?A1

I
ISO-009-2-4 Ind%'rial SeNic's

CCK-4511951391-0100-K01-00001-074
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IS-APN-E-11580·PT-010

REPORT OF PENETRANT EXAMINATION

IJLSUnG ILSUNG CORPORATION

I ASME I
Report No.

Page

[PAGE]

of

Project Name :;g.Af~

CARMON CREEK PROJECT

Customer 9-~9-

SHELL CANADA ENERGY

Dwg. No. £'2:!i2:!~

VP·SG07-E11570-001 Rev. D
Rev. DTraveller/PCS No. 5.~I-§2.f

N/A

Work Order No. & P/O No. :;g.Afi2:!~

P·13SG·00714511951391

Procedure/ AccCriteria ~j:fAilt!:1-~PI~

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. ¥~ i2:!~ Surface Condition JI '2:!~EH

VRU INLET GAS COOLER E·11580 AS GROUND and AS WELDED

VISIBLE, SOLVENT REMOVABLE

Black Light No..-§~ 2.fol5. i2:!~

N/A

Black Light Intensity -§~ 2.fol5. :g)-£

o N/A ft-cd D I-Iw/c;rf

Materialrrhickness AH~/¥]]JI Test temp. Algj.§£ Light Source ~~ ~I:JI Light-Source to Object Distance/LUX~~ 712.I/~£

SA240·S31803/15T 16 "C GLOW LAMP 550 W 150 em 1130 Lux

Penetrant Brand~JI,Type~EH, Batch No.xil~i2:!~ Apply D Brush ~~

~ Ef- Xii NAWOO / NPP·2/13NPP14 X~.Q. o Spray iE-Af-,=

Emulsifier Brand~fE,Type~EH, Batch No.Xil~i2:!~ Apply D Flow-on ~'S

if :2:f xii N/A X~.Q. D Spray iE-Af-,=--
\ Remover Brand~fE,Type~EH, Batch No.Xil~i2:!~ Apply D Brush ~~

Ail ~ Xii NAWOO I NPR1·3/13NPR14 X~.Q. D Spray iE-Af-,=

Developer Brand~fE,Type~EH, Batch No.Xil~i2:!~ Apply D Brush ~~

~ ~ Xii NAWOO / NPD-4/13NPD14 X~ .Q. o Spray iE-Af-,=

o Immerse ~<>:j

o Immerse ~<>:j

o Handwipe ~-tof'c!l

o Immerse ~<>:j

o Immerse ~<>:j

Dwell time ~ Ef-Alll

10

Dwell time ~j;1Alll

o Wash ~Oj'c!l

Bleed out ~~Alll

15

• t:I
min i!:"

• t:I
min i!:"

min iE-

a. "0Ql Ql
Ident. No. 0 'iii'

~'2li2:!~
~ a:
gj- t:Ia

Main seam
V

A01801,802
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

Interpretation
:[II- X~
~ =

No Recordable Indication

No Recordable Indication

No Recordable .Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

Remarks
I:Jljl

Channel fixed side final

Channel fixed side final

Channel fixed side final

Channel fixed side final

Channel fixed side final

Channel fixed side final

-8LANK- L,
bY

n SKETCH ON DOTLlNE,IF NECESSARY or n ATTACHED. ~£.AI g~e..1-ol1 A 711 - ~'- c,." "".

2014.12.06

2014.12.06

oDate&Time of Examination ~ Afgj Xf/AI2!

Examined by C J KWON __---....LI..s;eiXlvelal_....:T.! r:JlDateofReport S!.:ilkl <5,'{ggjXf
AI EJ •• ~=-- ell\!!!" ~

--\i""""i'"-=-----;=--:--~~~:-:;;;-:::o=-=:;----------te A P N Co., Ltd.

.~

l<3'ermaniS'l:her [Iorr
1ndustrial Servic· ,;

Level III 1-="....- ---,,,,...-,,.,,,..,...~.,...._-+2]~H~c:..:'I...:,;i':;--W~L:;:::;D.,,,......-H
ClI\!!! DThird Party Inspector:;g.'2l~ Af~ :J ~Tt.wfl'8ED

- Date/~ignature:

~7:...LM ......,e A P N Co., Ltd.

AP:ove~by 8.M. SHIM

ISO-009-2-4

CCK-4511951391-0100-K01-00001-074
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rPAGEI ?J91REPORT OF PENETRANT EXAMINATION
xl E E~ A~ AI c5-I ~ =tl J,.l I ASME \= -r = C> =

JLSUnG
Report No.

ILSUNG CORPORATION IS-APN-E-11580-PT-011

Page 1 of 1

Project Name ~A~~ Customer 9-~9- Dwg. No. 5:. '2:H!::! .:2.

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. ~cn ~~~ Work Order No. & P/O No. ~A~Iti.:2. Procedure / Acc Criteria ~ ;i;~Ai /fl~ 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. ¥*\=!::!.:2. Surface Condition .IE '2::! {:}EH

VRU INLET GAS COOLER E-11580 AS WELDED

Process of PT~P'f-If:t{:}~·~ Black Light No. ~~ ~~ol ~ 1ti.:2. Black Light Intensity ~~~~ol~ ~5:.

VISIBLE, SOLVENT REMOVABLE N/A 0 N/A ft-cd 0 ~w/crrr

MateriallThickness All ~/¥]}\I Testtemp. AIGJ.§5:. Light Source ~~ ~1::I1 Light-Source to Object Distance/LUX~~ 7i 2.1/~£

SA789-S31803/1.63T 16 'C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand{:}.IE,Type~EH,Batch No.Ail~lti.:2. Apply o Brush ~~ Dwell time ~ !f-AI :u
~ !f- ;<\1 NAWOO / NPP-2/13NPP14 ~~ o Spray~A~ o Immerse ~~ 10 min~

Emulsifier Brand{:}.IE.Type~ EH, Batch No.Ail~1ti.:2. Apply D Flow-on~~ Dwell time 'iY";i;1 AI:U

if ~~ Ail N/A ~~ D Spray ~A~ D Immerse ~~ min~

i Remover Brand{:}.IE,Type~EH,Batch No.Ail~lti.:2. Apply D Brush ~~ o Handwipe ~oH:!l

Ail ~ Ail NAWOO / NPR1-3/13NPR14 ~~ D Spray~A~ D Immerse ~~ D Wash ~Oi\:!l

Developer Brand{:}.IE,Type~EH, Batch No.Ail ~1ti.:2. Apply D Brush ~~ Bleed out §~AI:U

~ {:} Ail NAWOO / NPD-4/13NPD14 ~~ o Spray~A~ D Immerse ~~ 15 miniE

Q. "0 Q)

~
Q) "0

Ident. No. 'a>' Interpretation l!! Remarks

~'2lIti.:2.
0::: fl ~

(!)
1::112

~ '=' S.:::La o'='

Tube to tubesheet V No Recordable Indication 1 Pass layer - 3904hole

-BLANK-

. Jl.__
~..6--- )///DA I'DT s.

DATE j)g.c, '1.20 -s
.IJ VLL

/

:1" fk'/jFWED
:.J Wr:-N:::S2ED

Z/';.Z;;;7// II,£) fI)

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~2.AI~H1'2!on ~71I;i;I"5~7iq Ef.-c ~¥%!"?:!. German~et L,oy,j

oDate&Time of Examination ~ Af!1,! Xf/AI~
na\JS.rJ3 ",elVle;',

£U14.12.11

Examined by C J KWON~ Level
·II oDate of Report .5:'.:Jlkl ~{g!1,! Xf:::;::::=== 211@ 2014.12.11AI E:l •• ,

I, D Owner/Customer9-~9- / 2:z1l fj-~.:e!-GAP N Co., Ltd.

Ap~ove~lbY 8.M. SHIM ~...-.l>
Level

= ~
cn~ III DThird Party Inspector~'2l?:lA~.:e!- D ANI/AI

-
G A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-074
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[ASME]
REPORT OF PENETRANT EXAMINATION

~I E E~ A~ LI '51 I:::::l --;l LJ= --, = 0 /\ c:::J ....L ...L.:.. 1'\1

IS·APN·E·11580·PT·012

Project Name ~A~~

CARMON CREEK PROJECT

ILSUNG CORPORATION
Customer -?-~-?-

SHELL CANADA ENERGY

Report No.

Page

Dwg. No. .5:.'2H!::!£

Vp·SG07-E11570-001

of

Rev. D
Rev. D.Traveller/PCS No. ~C1I.g2.f

N/A

Item Name ~~

VRU INLET GAS COOLER

Process of PT~~'Et~~~

VISIBLE, SOLVENT REMOVABLE

Work Order No. & P/O No. ~Aflti.2.

P-13SG·007/4511951391

Item NO. ¥~ Iti £

E·11580

Black Light No. .g~ 2.fol~ Iti~

N/A

Procedure I Acc Criteria ~~fAHl:~Y~P I~
VP-SG07-COMM-010

(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

Surface Condition lE '2:! ~E\l

AS WELDED

Black Light Intensity .g~ 2.fol~ N.5:.

o N/A ft-cd 0

APP.8

IJw/crrf

MateriallThickness AII~/¥]Jn Test temp. AI~g.5:. Light Source 3':~ :g-1:l1 Light-Source to Object Distance/LUX 3:'.~ 7i 2.1/=gt5:.

SA789-S31803/1.63T 16 'C GLOW LAMP 550 W 150 em 1130 Lux

Penetrant Brand~lE,TypegjE\l, Batch No.Xil3':lti£ Apply o Brush ~~

~ ~ Xii NAWOO I NPP-2/13NPP14 A~.2 o Spray fEA~.., C>

Emulsifier Brand~lE,TypegjEH, Batch No.xil3':lti£ Apply o Flow-on ~ 'El

if :2l Xii N/A A~.2 o Spray fEA~.., C>

( Remover Brand~lE,Typegj EH, Batch No.xil3':1ti £ Apply o Brush ~~

Ail ~. Xii NAWOO I NPR1-3/13NPR14 A~.2 o Spray fEA~.., C>

Developer Brand~lE,TypegjEH, Batch No.xil3':lti~ Apply o Brush ~~

~ ~ Xii NAWOO I NPD-4/13NPD14 A~.2 o Spray fEA~.., C>

D Immerse ~6:j

D Immerse ~ 6:j

o Handwipe ~Of'E!l

D Immerse ~ 6:j

D Immerse ~ 6:j

Dwell time ~ ~AI:U

10

Dwell time ~~I AI:U

D Wash ~Oj'E!l

Bleed out ,!,~AI:U

15

min~

min~

min~

a. '0Q) Q)

Ident. No. 0 .Qj'

~'r.!Iti£
.:i 0:::

Y '='
"2

Tube to tubesheet V

Interpretation
B ~

No Recordable Indication

-BLANK-

L 'by

==O'='

Remarks
I:ll~

Final pass layer - 3904hole

,l::]fiVIEWED

n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~~AI g{:! ~on ~71Ij;I"5P-lqEE-E ~¥%t~.

o Date&Time of Examination iflAfgjXf/AIli

IU WII
",..,.1 SI"nllllure:

(r-7L-C: 7 /.'1~~ ,., .. fl
l....~ -

Industrial SelVices

2014.12.12

Examin~ by C.J. KWON~ __'?"'C::::::.::::::::=-4L~evie!1 II o Date of Report ~::ilM ~~gjXf
AI ~ ..~'~ ell 'i1!! __...r,.."'1""::_~=---:-------":;:-;::-::;:-==~":'7"' 2_01_4_.1_2_.1_2_-;e A P N Co., Ltd. IU Owner/Customer-?-~-?-/~:zll~&.ttJ-

APrOVe~lbY 8.M. SHIM
<:> '--'

~ A P N Co.,Ud.
ISO-009-2-4

Level III ""==-------__..,.....,....,.....,....---~--:-:...,.,.."...,....--__1
ell'i1!! DThird Party Inspector~'r.!?;l A~.ttJ- D ANI/AI

-

CCK-4511951391-0100-K01-00001-074
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.~REPORTOF PENETRANTEXA~
:iI E E~ A ~ 11 "5-1 t:::J -;-) L.I
CJ ..., CJ 0 1\ CJ --L --L.:.. 1'\1

[PAGELJtI]
Report No.

.9LsUnG ILSUNG CORPORATION
Page

IS-APN-E-11580-PT-013

of

Project Name ~Af~

CARMON CREEK PROJECT

Customer -'?-iE--'?-

SHELL CANADA ENERGY

Dwg. No. I. '21 '2:!.2.

VP-SG07-E11570-001 Rev. ~

Rev.D

Traveller/PCS No. ~~I ~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'2:!.2:.

P-13SG-007/4511951391

Item NO. ¥~ '2:!.2.

E-11580

Black Light No..~~ 2.fol~ '2:!.2:.

N/A

Procedure / Acc Criteria ~;;;fA-l/~~PI~

VP-SG07-COMM-010
(ISC·PT·06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

Surface Condition 1I '21 ~EH

AS WELDED

Black Lightlntensity ~~2.fol~ ~I.

o N/A ft-cd D

APP.8

I-Iw/crrf

MateriallThickness XH ~/¥7Ji1 Test temp. AI gj.gI. Light Source 3':~. -&l:J I Light-5ource to Object Distance/LUX ~~ 7i 2.1/fg.s::

SA789-S31803/1.63T 16 'C GLOWLAMP 550 W 150 em 11 30 Lux

Penetrant Brand~If. ,Type~ EH ,Batch No.xii 3': '2:! .2. Apply D Brush~~

~. !f- xii NAWOO / NPP-2/13NPP14 A~£ o Spray~Af-, <:>

Emulsifier Brand~If.,Type~EH, Batch No.xil3': '2:!.2. Apply D Flow-on ~ is

if :2:f xii N/A A~£ DSpray~Af-, <:>

: Remover Brand~If.,Type~EH,Batch No.Xi\3':'2:!.2. Apply D Brush ~~

Ail ~ Xii NAWOO INPR1-3113NPR14 A~£ DSpray~Af-, <:>

Developer Brand~If.,Type~EH,Batch No.Xil3':'2:!.2:. Apply D Brush~~

~ ~ xii NAWOO I NPD-4/13NPD14 ~.g. [] Spray~Af

D Immerse ~~

D Immerse ~~

o Handwipe ~-tof'E'l

Dlmmerse ~~

D Immerse ~~

Dwell time ~ !f-AI:V

10

Dwell time '6!-xl AI:V

D Wash ~Oj'E'l

Bleed out~~AI:V

15

min~

min~

C. 15CD CD
Ident. No. 0 'ij)'0

~'2J'2:!.2.
« a::
gf- '='

2

TubE! to tubesheet V.

Interpretation
:iII- A~
'-' <:>

No Recordable Indication

-BLANK-

DATE ~./P. 'lJJ fly

Remarks
l:J1.::Jl

After tube expending
Final nass laver - 3904hole

I~ REVIEWED
UWII

ra:

~/ tti~'f4((J-, "

Industrial Services

rl SKETCH ON DOT LINE, IF NECESSARY or D ATIACHED. ~£.AI ~-ct e..foll ~71lxl<5f7-lq Ef.-c ~¥%t~.

oDate&Time of Examination ~Afgj Af/AI;:) 2014.12.18

Examined by C J KWON
AI. ~.. ..~c.........;...

11) A P N Co., ltd.

Level

ell~
II 0 Date of Report ~Jl kj ~~ gj Xf

o Owner/Customer-'?-iE--'?- /.::Jl~ Y&-t:!-

2014.12.18

.
AP:ove~lbY 8.M. SHIM

<:> '-'

• A P N Co., ltd.
ISO-009-2-4

Level III I-==--------~=c"...,......,....------_,_---_l
ell ~ DThird Party Inspector~'2J?:lAf-t:!- D ANI/AI

-

CCK-4511951391-0100-K01-00001-074

157/296



REPORT OF PENETRANT EXAMINATION
~I E E~ A~ 11 ~ I::::l -;l LJ= ... = 0 /\ Cl ....L ..L.:.. 1'\1

I . --~--,

9LSUnG
Lft~lVl~ Report No.

ILSUNG CORPORATION IS-APN-E-11580-PT-014
(

Page 1 of 1

Project Name ~-Af~ Customer -9-~-9- Dwg. No. 5:~'t!~

Rev. DCARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. .§.ClI ~2.~ Work Order No. & P/O No. ~A~'t!~ Procedure / Acc Criteria ~ j:fAl/-l!I-~71~

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. .!f-~\!:!~ Surface Condition .H.~~E11

VRU INLET GAS COOLER E-11580 AS GROUND and AS WELDED

Process of PT~.!f-§~~~ Black Light No. ~~ 2.~ol.§.'t!~ Black Light Intensity ~~ 2.~ol5. :gj-5:

VISIBLE, SOLVENT REMOVABLE NIA [;] N/A ft-ed D IJ w/crr(

MaterialfThickness .All ~/¥nll Test temp. AI gj g 5: Light Source~~ ~1:l1 Light-Source to Object DistancelLUX ~~712.lt~.s:.

SA240-S31803115T 16 't GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~.H.,Type~EII.Batch No.~I~'t!~ Apply D Brush~~ Dwell time ~ .!f-AI {j

~ .!f- Xii NAWOO I NPP·2113NPP14 ;><:~.2 [;] Spray~Af D Immerse ~~ 10 min~-, co

Emulsifier Brand~.H.,Type~EII,Batch No.Xil~'t!§. Apply D Flow-on ~ 'El Dwell time ~~I AI {j

if :2l Xii N/A ;><:~.2 D Spray~A~ D Immerse ~~ min iE--, co

Remover Brand~.H.,Type~Ell, Batch No.xil ~'t!~ Apply D Brush ~~ [;] Handwipe ~-tof\:!f

Ail ~ xii NAWOO I NPR1-3113NPR14 ~% D Spray~Af D Immerse ~~ D Wash ~Oj\:!f

Developer Brand~.H.,Type~EII,Batch No.xil~'t!~ Apply DBrush ~~ Bleed out ~~AI?!

ei M Xii NAWOO/ NPD-4/13NPD14 ;><:~.2 [;]S'pray~A~ D Immerse ~~ 15 min~-, =
C. ts CIl

~
CIl "0

Ident. No. 'ii)' Interpretation l!! Remarks

~~'t!~
0::

-l!I- ~
C!l

1:l12
ID' '=' =..:::1.a o'='

Main seam
V No ReCordable Indication

After hydro
A05 B07B08 Channel slidina outside final

All welded of nozzle area
V No ReCordable Indication

After hydro
T2,T3 Channel slidina outside final

Temporary attachment removed area V No Recordable Indication
After hydro

Channel slidina outside final

All attachment welded area V No Recordable Indication After hydro
Channel slidina outside final

Arc strike removed area V No . Recordable Indication
After hydro

Channel slidina outside final

Ufting lugs welded area V No· Recordable Indication
After hydro

Channel slidina outside final

"U .L by~IJG -BLANK-

I f" 11'f.--

, ""' 11&>
... ......---

. DATI . .'_L. 20(SL
rl SKETCH ON DOT LINE, IF NECESSARY or r l ATTACHED. ~!2.AI ~M ~k>l1 ~7iI~1 o~71q EE.-E :g.!f-~?i!.

[;] Date&Time of Examination ~ Afgj AftAm 2014.12.22

Examined by C J KWON Level
II· [;] Date of Report !i!.:i!J<i ~{g gj Al-

AI ~ .. ~. ~ ~I!!II 2014.12.22
( e A P N Co., Ltd. ,U Owner/Customer-9-~-9-/2Z!l Y&.eI-

~

Ap:ove~lbY8.M. SHIM~
Level

~EVIEWED
~

= ~
cll!!ll III DThird Party Inspector~~?3A~.eI- D IfJill~lgnat\1Tlt:...-e A P N Co., Ltd. <b'~ /fJ JI.:>~-"

oyd
ISO-009-2-4 Industrial Service!

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATION
:XI E E~ .M L I c5-I 1::::1 "7l I.J
Cl .... Cl C> 1\ Cl....L...J....:. 1'\ I

--,

(~LSUnG
IA~ME I Report No.

ILSUNG CORPORATION IS-APN-E-11580-PT-015

Page 1 of 1

Project Name ~Af~ Customer -?--If:--?- Dwg. No. £'2'!Iti.2.

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001

Traveller/PCS No. .§.i':ll §-i::!f Work Order No. & P/O No. ~Aflti.2. Procedure / Ace Criteria ~;<;fA'ilB~ 71~

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. ¥~ 1ti.2. Surface Condition lE '2'! ~E11

VRU INLET GAS COOLER E-11580 AS GROUND and AS WELDED

Process of PT~ .!folf:t~~~ Black Light No; §-~i::!fol.§. 1ti.2. Black Lightlntensity §-~i::!fol.§. {;j£

VISIBLE, SOLVENT REMOVABLE N/A 0 NIA ft-cd 0 uw/crr(

MateriallThickness All ~/¥7}1I Test temp. AI~g£ Light Source .;:E~ ~tJ I light-Source to Object DistancelLUX 3:~ 7~ 2.1/~£

SA240·S31803115T 16 'C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~lE,Type~Ej{,Batch No,x~I.;:EIti.2. Apply o Brush ~~ Dwell time ~ .!foAI:V

~ .!fo x~1 NAWOO / NPP-2113NPP14 61% o Spray ~Af o Immerse ~61 10 min~

Emulsifier Brand~lE.Type~EH,Batch No.Xil.;:Elti.2. Apply o Flow-on ~'El Dwell time '6!-j;1 AI :v
-'if :2l X~I NIA ~% o Spray ~Af o Immerse ~ 61 min g.

i Remover Brand~1E,Type~EH,Batch No.X~I.;:EIti.2. Apply o Brush ~~ o Handwipe !ffof'c!l

Ail :&l x~1 NAWOO / NPR1-3/13NPR14 61% o Spray ~Af o Immerse ~ 61 o Wash ~Oj'c!l

Developer Brand~1E,Type~Ej{,Batch No.X~I.;:EIti.2. Apply o Brush ~~ Bleed out ~~AI:V

~ ~ X~I NAWOO / NPD-4/13NPD14 ;;<~.R o Spray ~Af o Immerse ~ 61 15 min~,0
Q. ts Q)

~
Q) "0

Ident. No. '(6' Interpretation l!! Remarks

~'2..!Iti.2.
0::

B ~
C>

tJl.J2gr .. .=..::1a 0""
Main seam

V No Recordable Indication
After hydro

A01801,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
Afterhydro .

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

I tril SUnG
..l.../ by -BLANK-

J se f1f.....-
UI
~b~(' "·)~or~l'~n SKETCH ON DOT LINE, IF NECESSAKY or I I ATTACHED. ~2.AI ;~H:! ~Oil ~7iIj;1 of7~L.f ~~ g¥~?Ai.

o Date&Time of Examination ~ Af~ J:HAI?l 2014.12.22

Examined by C J KWON Level
II oDate of Report .'i'.~M ~{g l§! Xf

AI ~ •• ~ t::;::: - Cil~ 2014.12.22

{
.~

e A P N Co., Ltd. U Owner/Customer-?--lf:--?-/.J2~ Y&~ /

WREVIEWED

AP:OV~ by B.M. SHIM ~.,....;»
Level ·~TNESSED
CiI~III OThird Party Inspector~'2..!~ Af~ ~/A~r~~~

~
-

A P N Co., Ltd. ;~rLlOYdG ma . .

ISO-009-2-4 n

CCK-4511951391-0100-K01-00001-074
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1-._-----

REPORT OF ULTRASONIC EXAMINATlnf\.1 {PAGE l4¥]
~

c::> :m E~ .M AI 5.J ~ =u. Ai ASME Ia CI = c:::J

Report No.

~LSUnG ILSUNG CORPORATION IS-APN-E-11580-UT-002

Page 1 of 1
-- --

Project Name ~A~~ Customer -?-~-?- Dwg. No. .s:.'2:H!:!~

,·CARMON CREEK PROJECT SHELL CANADAENERGY VP-SG07-E1 0070-001 Rev. /\
Traveller/PCS No. ~t!l1 ~2.~ Work Order No. & P/O No.· ~A~'i!:! ~ Procedure /Acc, Criteria ~~~A-lJ-N~PI~

~Rev.
VP-5G07-COMM-01O(ISC-UT-06)

N/A P-13SG·007/4511951391 ASME SEC.V1l.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C+API 660(8lh ED.2007)

Item Name ~~ Item No. -'j!~'i!:! ~ Joint No. ~~i! 'i!:!~

VRU INLET GAS COOLER E-11580 SEE IDENT.NO

Joint Config § ~ .2 gj' Method AI~ ~\:!:l Surface Condition If. '2:! ~E11 MateriallThickness];JJ ~/~7J\1

.:;..: "D· Joint, ''1"Joint oContact ~~ D Immerse9~ AS WELDED and AS GROUND SA516-70N /17, 36T

Test Temp. AI~H?,.s:. Test Type ~E11 Manufacturer Ail2lSA~ Serial No. 'g,j~'i!:!~ Due Date '2.Hi, 'g,j A~
," Equipment

~mbient ~g 0 Elev. %g Algj~1::I1 EPOCHXT OLYMPUS 081113804 2015.06.12

Type Block Angle Frequency Size ManiJfac1urer Serial No. Type Length Manufacturer
," ~E\I ,jjJ.~:zf£ -9-Ii~~ ':'1.71 ~12Af' ~~\!:!£ ~Ell ?,l01 ~13':Af.

Transducer 4C10N/4MHz O· 4MHz 100 TKS NEEA226 Cable
'Et~Af MWB45-4 45· 4MHz 8*9 MWB 56927-70186 7t101~ LemoOO+

Lemo01 2M KrautKramer
MWB70-4 70· 4MHz 8*9 MWB 56929-73828

TestAngle AI gj ZJ-.s:. Couplant ~ ~ OH~ Calibration Block 1il~~~

000 0450 0600 0700 oGlycerin ~2.I,\I1 E:! Don 2gj 0CMC IIW. REFERANCE BLOCK

Q. 1l Gl
Gl Location %DAe "t:I

Ident. No. 0 'iii' Length Width Depth ~ Remarks
~<2l 'i!:! ~ .:i- n:: ~:>:I

~ol ~ ~ol
(MAX) C>

til J1
from ~~~~

W '" §ga

Nozzle to shell
V No Recordable Indication Final51, S2

Lifting lug welded area V No Recordable Indication Final

-BLANK- .... J../ ...... /.. I~

01 N:DT ~ ,\ \.I ~ANr. ~I/~
DATE At 7/.1c .l2Q'c/ ~/////- ,/" /

Sketch of Scanning

- 1
~

l/L~ I] F ,., rlJ'l' D\' '{;:: i ';: , c

"" ~
r- :J \Vr,.... :=-~ ~ED

/ Ii ..\ Date I Signature:

}?<.~ S ') S Germani~cher Lioy,j
~ ?,r' I I

lndlJs~!'ial St.:~rvic··:;

y

D SKETCH ON DOT LINE. IF NECESSARY or o ATTACHED.¥!RAI ~i! ~k>ll ~7\I:>:I%~7iq EE.-c ~-'j!~?i!.

Level o Date&Time of Examination fl A~'g,j A~/AI:(} 2014.11.30
Examined by

C.J.KWON.~ L
.- II

AI ~
..

t!l1~ o Date of Report .5'!.:L!Ai ~{g 'g,j A~ 2014.11.30
:, ....

eA P N Co., Ltd. 0 Owner/Customer-?-~-?-/:L!~ ~.J!i~

./
~-,

LevelApproved by
B.M. SHIM III

.. , •. ~ ...... \ ED....'

e! o Third Party Inspector~ £!~ Af:eJ- DANII~ITNE~0" t!l1~ SED. 'W'W

-
Date I Si}lnatL

~A P N CO., Ltd.
e:

/7, r ~ i!':.
ISO-009-2-2 Ge"Trrianlsiher 1:1o~

Industrial Servi(

CCK-4511951391-0100-K01-00001-074
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REPORT OF ULTRASONIC EXAMINA~'()t\.~ I [PAGEI4~
. . ~ ~ IH 'Et ~ AI ~ ~ ~ A1 I A S M E

Report No.

ILSUNG CORPORATION IS·APN·E-11580-UT-003

Page 1 of 1

Rev.

Project Name ~A~~

CARMON CREEK PROJECT

Traveller/PCS No. ~ell~i'!~

NlA

Item Name ~~

VRU INLET GAS COOLER

Customer 9-iE-9-

SHELL CANADA ENERGY

Work Order No. & P/O No. ~A~121 ~

P·13SG-00714511951391

E·11580

Dwg. No. 5: 'i!:! 121 :£

VP-SG07-E10070-001 Rev.

Procedure lAce. Criteria ~~~A~/~~PI~

VP-SG07-COMM-01 O(ISC-UT-06)

ASME SEC.VBI.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C + API 660(8111 ED.2007)

Joint No. §~ {1 121~

SEE IDENT.NO

/\

Joint Config §~.2 g.i'

Butt Joint, "D" Joint

Test Temp. AI~g.5:

~mbient ~g. D Elev. gg.

Method AI gt ~'tI Surface Condition .If. 'i!:! ~EH Material/Thickness All ~/¥7J\1

oContact ~~ Dlmmerse?~ AS WELDED and AS GROUND SA240-S31803 115T

Test
Equipment 1------+--------+----------+-----..,...--1
AI~:gtll

Type Block Angle Frequency Size
~EH 1i!.~Zj-£ ~II~~ .3.71

Transducer
MSEB4 O· 4MHz 10(2)

'EI'~Af 2C8X14LAD60 60· 2MHz 8*14

2C8X14LAD70 70· 2MHz 8*14

&l
Q)

Location %OAC '0
'Qj' Length Width Depth ~ Remarks
0::: Sf! ~I

~Ol ~ ~ol
(MAX) (!)

I:JI :i1
from 2:~~~

'" §ga

TestAngle Algtzt5:

o O' 0 45' D 60' 0 70'

Q.
Q)

Ident. No. 0

~rrl 121 ~ ~

gj

Main seam
VB01,B02,B07,B08

Nozzle to channel shell V
T1 T? T~ T4

Lifting lug welded area V

Sketch of Scanning

Couplant ~~ OH @1

D Glycerin ~ 2.1 All Eo! D Oil .2. gj 0 CMC

No Recordable Indication

No Recordable Indication

No Recordable Indication

-BLANK-

n

Calibration Block 1i!.~~~

IIW, REFERANCE BLOCK

Final

Final

Final

DSKETCH ON DOT LINE, IF NECESSARY or 0 ATTACHED. ~2.AI ~{1'2.k>Il ~71I~lo~7iqEEE ~!i!-~?';!.

Level 0 Date&Time of Examination ?;lA~~A~/AI:n-
Examined by C.J. KWON _.-...,=-~_.. II

AI !l ~~ell\!!! o Date of Report 2::i1A~ ~~~A~

r P N CO., Ltd. D OwnerICustomer9-iE-9-I:i1Z1j~~~

2014.12.05

2014.12.05

Approved by
g el 8.M. SHIM

Level

~ ell \!!! III I-;D=--:;:T~hi~rd;-:p:::-a-:rty:--:-ln-s-pe-c"':'to-r"":'~:":'2.0:':'1:>-l-:::c:J~A':"'~iS"~----'1""""IU-:A:-:'N':':"I/:":'A':""1----I
---------------- -

~A P N Co., Ltd.

ISQ-009-2-2

CCK-4511951391-0100-K01-00001-074
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REPORT OF ULTRASONIC EXAMINATION
:!E ~ m'Ef ~ AI ~ ~ ~ Al l?AG314

ASMEI Report No.

JLSUnG ILSUNG CORPORATION IS-APN-E-11580-UT-004

Page 1 of 1
-- --

Project Name ~Af~ Customer 9-iE-9- Dwg. No. _£'i'1It!~

CARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07·E10070-001 Rev. /\
TravellerlPCS No. 5.i!1I~2f Work Order No. & PIO No. ~Aflt!~ Procedure lAce. Criteria ~~fA-j/~~PI~

~Rev.
VP-SG07-COMM-010(ISC-UT-06)

N/A P·13SG·007 I 4511951391 ASME SEC.VHl.div.1 2010 EO.+ 2011 ADO. APP12
ASME SEC V SA578 Level C+ API 660(8th EO.2007)

Item Name ~~ Item No. ¥~It!~ Joint No. .§~ ~ It!~

VRU INLET GAS COOLER E·11580 SEE IDENT.NO

Joint Config ~~ 2.gt Method AI~ '2t'tl Surface Condition li'i'1 ~E/1 Material/Thickness All ~/¥7li1

"T" Joint oContact ~~ o Immerse 9~ AS WELDED and AS GROUND- SA516-70N /15T

Test Temp. AI~g£ Test Type ~E/1 Manufacturer Xil.:?EAf Serial No. ~E1It!~ Due Date 'l!"li~ xf
Equipment

Bmbient ~g 0 Elev. gg AI~~l:Il EPOCHXT OLYMPUS 081113804 2015.06.12

Type Block Angle Frequency Size Manufacturer Serial No. Type Length Manufacturer
~EiI jjl~zt£ ?li~9- 3.71 ~1.eEAf ~~I!:!~ ~EH ?I 01 ~1.eEAf

Transducer 4C10N/4MHz 0' '4MHz 100 TKS NEEA226 Cable
~~A~ MWB45-4 45' 4MHz 8°9 -MWB 56927"70186 31101~ LemoOO+

Lemo01 2M KrautKramer
MWB70-4 70' 4MHz 8°9 MWB 56929-73828

TestAngle AI~zt£ Couplant ~~ OH~ , Calibration Block .:iil~~~

00· 045· 060· 070· oGlycerin ~2.IA1IE! OOi! 2gj 0CMC IIW, REFERANCE BLOCK

a. &j Q)
II) Location %DAC "t:l

Ident. No. e,) 'iii' Length Width Depth e Remarkse,)
0:: ~j:1 (MAX) C!l

~~It!~
«

~Ol ~ ~ol l:J1 ::il
from ~~~~

gj- ~ §g

Lifting lug welded area V No Recordable Indication Final(Channel cover side)

-BLANK-

.. L/. L

i- IQIl~
Z .h.,

! OA m=:rr. J. S. J.c
lOATE De<.. .7P. 20 <..L

I
Sketch of Scanning

1rn~
/

~REVIEWED

L1 WiTNESSED

/ J~\:
Date ~ignJture:..

G~lt;e: ~/~'-, S, ,
Industri~l ServiC~\3

o SKETCH ON DOT LINE, IF NECESSARY or o ATTACHED. ~RAI ~~ l:.k>tl ~711 j:1 %f7:1 q Ef..c- ~ ¥ ~ ?A!.

Examined by C.J. KWON
Level o Date&Time of Examination ofjAf~xf/AIll' 2014.12;19

II
J..I~_ ~i!1I~ o Date of Report .!i!.:::ilA-j ~~.~Af 2014.12.19

~. P N Co., Ltd. o Owner/Customer9-iE-9-/:::il~if&~

Approved by

~-:»
Level

~ eJ -8.M.SHIM III o Third Party Inspector~2.! ~ N~ U ANI/AI'0 i!1I~..
-

~A P N Co., Ltd.

ISO-009-2-2

CCK-4511951391-0100-K01-00001-074
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[ASME]
RE.PORT OF MAGNETIC PARTICLE EXAMINATIOf\r~ [ [44J

... A~ fE @ ~ AI gj ~. ~ A-i PAGE .

I~LSUnG
Report No.

ILSUNG CORPORATION IS-APN·E·11580-MT-006

Page 1 of 1
... -- --

Project Name ~Af~ Customer ~~~ Dwg. No. 50. 'i~H'!:! £

Rev. fjCARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07·E11570-001
,".,.--"

Traveller/PCS No. .'= <!II~2.f Work Order No. & P/O No. ~Af\:!::!.2. Procedure / Acc Criteria~~fAi/~~ 71 ft
Rev.fjVp·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 D:D~ Item NO. ¥~ \:!::! £ Surface Condition JI~~EH00

VRU INLET GAS COOLER E·11580 AS GROUND and AS WELDED

MateriallThickness All ~/¥}}n Method~Af~~ Particle :qg

.SA516-70(N)./17T 0 Wet ~6.l 0 .. Dry .?:! 6.l o Color gjl>lj 0 Fluorescent ~~
..

Magnetization . Direction Equipment ~I::II Applying Current~~ ~

::q£f~~ J;f£f~~
..-.~' -"-. o Continuous e!~ DResiolial Hff

: .......

o Yoke 223 [2lLong ~~ Brand ~~~ NAWOO Magnetization Current J;f£f~.fi.

o Prod ~£E:. o Circular @.~ Model No. 21§! : MY-2 o AC ii!.fi. o DC~.fi.

0 o Both ~~f'" Output~~ 10lb Current ~.fi."",0

220V,2.6A Amps ~iillOf

Light Source 3::.~ ~I::II Light-Source to Object Distance/LUX 3::.~ 7i 2.1/N5O Spacing Jl2.1 0in.

GLOW LAMP . 550W 150 em 1130 Lux 4-6 Ocm

Black Light No. ~~ 2.fo 1.'= \:!::!~ Black Lightlntensity~~ 2.fol.'=:gt50. Demagnetization !§tJ;f

N/A 0 N/A ft-cd 0 iJ w/arf o Yes l§!2 o No ~l§1R

a. "0 Q)

g Q) "0.
Ident. No. 'Qj' Interpretation l!! Remarks·

~.~ \:!::!~_.•".
« 0::

~. ~
C)

I::II~gt. '" .s=.="2 C> ..

Main seam
V . No Recordable Indication Shell outside final

·A02,A03,A04,ElO3,e04;ElO5,BOD
.Allwelded ofnozzle area

V No·Recordable.lndication Shell outside final51,52 ;;"c".

Temporary attachmentJ~TQved area V No Recordable Indication Shell outside final

All attachment weldedarea V ..
No Recordable·lndi,cation Shell outside final

Arcstrike removed .area V No·Recordable·lndication Shell outside final

. Lifting lugs weld~~ area V NoHecordable Indication She~tside final

-BLANK- I~
,- "

•..

'luURG I"'''''' by DateJJli)l,;natur~, .. ""

f7--lI~ IJl :z ~ .It.1X:ft. _ .-., ;:1£ .6.uma . cher Lloyd
-, --j)( v, ". ...<: 'ff..t"" Industrial SeNiees

. DATE, ~-c... ,/.J,~'s£.: F/I/ ~
,r l SKETCH ON DOT LINE, IF NECESSARY or n AnACHED.~RAI ~~£}on ~71Ij;lo~7iL ~~¥~?:!.

.......

QDate&Time of Examination ~ Afgj Xf/AI2! 2014.12.15

EX~~in~bY C.J.KWON~ Level
II o Date of Report ~::J.M ~~ gj Xf-- - 2l1~ 2014.12.15

e A p N Co., Ltd.
Owner/Customer~~~/~~ ff~-f!

, APrOve~lbY 8.M. SHIM -4--::#e ; -t=»
Level

C> '-'
cll~ III OThird PartylnspectOl§~?:lAf-f! o ANI/AI

..~
-

A P N Co., Ltd.
ISO-009-2-3

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATION
:XI E E~ .M AI Bl ~ .:J:l Al ASME

..
CJ -,- CJ 0 CJ

\

~JLSunG
Report No.

ILSUNG CORPORATION IS·APN·E·11580-PT-009

Page 1 of 1

Project Name '8Af~ Customer -?-~-?- Dwg. No. £'i':!'ti.2.

Rev. D.CARMON CREEK PROJECT SHELL CANADA ENERGY VP·SG07·E11570·001

Traveller/PCS No. s.C11 ~2f Work Order No. & P/O No. '8Af'ti.2. Procedure / Ace Criteria ~~fA'iI~:~PI~

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. ¥~ 'ti.2. Surface Condition .IE 'i':! ~E11

VRU INLET GAS COOLER E·11580 AS GROUND and AS WELDED

Process of PT~ .!f-~~'8~ . Black Light No. ~~2.fols. 'ti.2. • Black Light Intensity ~~ 2.fols. ~£

VISIBLE, SOLVENT REMOVABLE N/A [] N/A ft-cd 0 IJw/crrf

MateriallThickness All ~r!F]JlI Test temp. Algjg£ Light Source ~~ ~1:l1 Light-5ource to Object Distance/LUX~~ 7-i 2.1/fJ5:.
..~

SA240-S31803/15T 16 "C GLOW LAMP 550W 150 em 1130 Lux

Penetrant Brand~.IE,Type~EH,Batch No.Ail~'ti.2. Apply o Brush ~~ Dwell time ~ .!f-Am

~ .!f- Ail NAWOO / NPP-2113NPP14 A~E [] Spray ~Af o Immerse ~ 6:j 10 min~-, <>

Emulsifier Brand~li,Type~EII,Batch No.Ail~'ti.2. Apply o Flow-on ~El Dwell time ~j:1Am

* :2:f Ail NIA 6:j% o Spray ~Af o Immerse ~ 6:j min~

Remover Brand~.IE,Type~EII,Batch No.Ail~'ti.2. Apply o Brush ~~ [] Handwipe ~of'E!l

Ail <Si Ail NAWOO / NPR1·3113NPR14 A~E o Spray ~Af o Immerse ~ 6:j o Wash ~Oj'E!l-, <>

Developer Brand~li,Type~EII,Batch No. Ail ~'ti.2. Apply DBrush ~~ Bleed out *~AI =l.!-

ei ~ Ail NAWOO I NPD-4113NPD14 ~% []Spray ~Af o Immerse ~ 6:j 15 min~

Q. '0 Q)
Q) Q) "0

Ident. No. 0 'Qj' Interpretation e! Remarks0

~'Z.!'ti.2.
« " ~ ~

C> I:ll.::il
gj- t:t =.=a 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- As. I~ ,;..
by

lac I by 'jVL
m 1lE:l"1. I". J• .N [YAMi '5 /, / x
~..t'),?z Ol,t: I", f(/ //ve:.-

n SKETCH ON DOT LINE, IF NECESSARY or n ATIACHED. ~RAI ~~~I·oll ~7i A 0 L~.::1:,- '2'3, il\! A.

[]Date&Time of Examination i1j Af~ J:HAI2! 2014.12.04

EX~~ine~by C.J.KWO~ Level II []DateofReport .!i'.:ilM ~~f§!Af 2014.12.04-- ~I§!! -

iI> A P N Co., Ltd. D Owner/Customer-?-~-?-/.::ilZ!j fj-~t'± /

~...,..w;»
:~ [-{;.::'iii::Wl:.D

AP~rOVe~lbY 8.M. SHIM Level .- . .~ c!"··- ... "

= '-' ~I~ III DThird Party Inspector'8'Z.!?:lAft'± d:JlltlNnjfur- na ure:

~
41

A P N Co., Ltd. L:.~ _7otLA k>,.. - >. /.~,

ISO-009-2-4
In·-jus~rial Sarvic·· 3

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATION

I ASME \
[PAGEfffJ

Report No.

ILSUNG CORPORATION
Page

IS·APN·E.11580·PT·010

of

Project Name ~-Af~

CARMON CREEK PROJECT

Customer 9--lE-9-

SHELL CANADA ENERGY

Dwg. No. .s:.i21~.£

Vp·SG07-E11570·001 Rev. D.
Rev.D

Traveller/PCS No. ~~I ~2.~

N/A

Work Order No. & P/O No. ~A~~.£

P·13SG·007 I 4511951391

Procedure / Acc Criteria ~~~Ai/~~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. ¥~ ~.2. Surface Condition IEi21~EH

VRU INLET GAS COOLER E-11580 AS GROUND and AS WELDED

VISIBLE, SOLVENT REMOVABLE N/A

Process of PT~~I§t~~~ Black Light No..~~2.~ol~ ~.2. Black Light Intensity ~~ 2.~ol ~ ~.s:.

o N/A ft-cd D IJ w/c.Tf

MateriallThickness AH~l"f-]}j1 Test temp. Algjg.s:. Light Source ~~ ~t:ll Light-Source to Object Distance/LUX ;:E~ 7-i 2.1r~£

SA240·S31803115T 16 "C GLOW LAMP 550 W 150 cm 1130 Lux

Dwell time ~ ~AlllPenetrant Brand~IE,Type~EH,Batch No.Ail~~.£ Apply D Brush~~

~ ~ Ail NAWOO I NPP-2/13NPP14 ~% o SprayiEA~

Emulsifier Brand~lf,Type~EH, Batch No.Ail~~.2. Apply D Flow-on ~ OS

* £:~ ~I N/A A4.R D SprayiEA~,0

Remover Brand~IE,Type~ EH, Batch No.Ail~~ .2. Apply D Brush ~~

Ail ;&j Ail NAWOO I NPR1·3/13NPR14 A4.R D SprayiEA~,0

Developer Brand~If,Type~EH, Batch No.Ail ~~.2. Apply DBrush ~~

~ ~ Ail NAWOO / NPD-4/13NPD14 A4.R o Spray iEA~,0

D Immerse ~~

D Immerse ~~

o Handwipe ~-to~'c!I

D Immerse ~~

D Immerse ~~

10

Dwell time tg:x1 Aill

D Wash ~Oi'c!l

Bleed out ~~Alll

15

min iE

min~

min~

==ot=!

Remarks
t:ll.:il

') ///
...,- /f/Y
£/l'Z

Channel fixed side final

Channel fixed side final

Channel fixed side final

Channel fixed side final

Channel fixed side final

Channel fixed side final

~.

bY
I8C by

JlIL

Interpretation
~ ~

-BLANK-

No Recordable Indication

No Recordable Indication

No .Recordable .Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

a. "0
Ident. No. ~

Q)
'Qj'

~'2!~.2.
a::

gJ- ""a-
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

.n SKETCH ON DOT LINE, IF NECESSARY or n ATTACHED. ~RAI ~Hi~fojl .A. 711 - ~L.. ~''''' "" •.

oDate&Time of Examination i?;lAfg[J:f/AI2} 2014.12.06

2014.12.06

.<1ermanj~her LIOy-n-'
Ind'Js~'ial Satvic' 3

oDate of Report ~:iJ.Jq ~{!j g[ J:f

[LJ Owner/Customer9--lE-9-/.:il:?!jf:t-&~

Level III 1-;::::=-:--:-::---:-----=-:-:-::':"":'":"::7'"----'1-":;.;..1-::f{:::,=-::.,J;..:·i:=:'=,:::W,:"L:o:-D:-::-_-t-!
cU~ DThird Party Inspecto~'2!?:lA~~ :J ~T~l:l8ED

- Date /~natun:~

~..LM ....",·/;~ A P N Co., ltd.

EX~~ine~by C.J. KWON~--._.-.~-----'I,,","~U<l~O<!.,I_-lI

---tr---~-~~~---:=:-=-=::::-:::-:-===----------I

~ A P N Co., Ltd.

Ap:ove~lbY 8.M. SHIM·~ .. '.;»
C> '-'

ISO-009-2-4

CCK-4511951391-0100-K01-00001-074
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Report No.

REPORT OF PENETRANT EXAMINATION
~ ~ @ ~ AI g ~ .:l2 "1,..-_--:._._-------,

J 9LSUnG
Lft ~ lVl.t.; I

ILSUNG CORPORATION
Page

LPAGE! ~

IS·APN·E·11580·PT·014

of

Project Name ~Af~

CARMON CREEK PROJECT

Customer ?g.?

SHELL CANADA ENERGY

Dwg. No. £'21Iti~

Vp·SG07·E11570·001 Rev. D
Rev.D

Traveller/PCS No. ~cll ~2.f

N/A

Work Order No. & P/O No. ~Aflti~

P·13SG·007/4511951391

Procedure / Acc Criteria ~*fAi/~~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. ¥~ Iti~ Surface Condition 1£'21 ~E11

VRU INLET GAS COOLER E·11580 AS GROUND and AS WELDED

Process of PT~!F-'M~~~ Black Light No. ~~ 2.fol ~Iti~

VISIBLE, SOLVENT REMOVABLE -N/A

Black Light Intensity ~~ 2.fo I~ ~£

o N/A ft·cd D (J w/crrr

MateriallThickness -AII~/¥»ll Testtemp.Algfg£ Light Source ~~ ~I::II Light-Source to Object Distance/LUX ~~712.lm£

SA240·S31803/15T 16 'C GLOW LAMP 550 W 150 em 11 30 Lux

Penetrant Brand~1£.Type~ Ell. Batch No.;<I1~ Iti~ Apply D Brush ~~

~ !F- ;<II NAWOO I NPP·2/13NPP14 61% o Spray~Af

Emulsifier Brand~1£.Type~EII.Batch No.x11~1ti~ Apply D Flow-on~~

if :2l X11 N/A ;lC~.R D Spray~Af,0

Remover Brand~1£.Type~EII.Batch No.xil~lti~ Apply D Brush ~~

Ail ~ x11 NAWOO I NPR1·3/13NPR14 ;lC~.R DSpray ~Af,0

Developer Brand~1£.Type~EII. Batch No.Xil~lti~ Apply DBrush ~~

~ ~ Xii NAWOO I NPD-4/13NPD14 0:1% 0Spray~Af

D Immerse~~

D Immerse ~ 0:1

o Handwipe ~of\:!f

- D Immerse ~O:I

D Immerse ~ 0:1

Dwell time ~ !F-Alll

10

Dwell time ~:x1All!

D Wash ~Ol\:!f

Bleed out ~~Alll

15

min~

min~

min iE-

iJu '.IM./ by - B LAN K -

Q. "0Gl Gl
Ident. No. 0 'ar0

~'2.!Iti~
« a::
gj- ..

2

Main seam
VA05B07 B08

All welded of nozzle area
VT2,T3

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
l:l1::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 slidina outside final

After hydra
Channel slidina outside final

I ,C J1f ____

, \IU\ II'!,." .........--
, DATI' f1Rr • )'2-. 20fSL

-n SKETCH ON DOT LINE, IF NECESSARY or r1ATTACHED. ~S(AI ~H1£..foIl ~7iI:x1 of7iL.f!E-E ~¥~?A!.

o Date&Time of Examination ~ Af~ Xf/AI2J- 2014.12.22

Industrial SelViees

~EVIEWED

Level III h=;:;::'~;;-:-:::-:--:-:-::-::":'~::;:;:;"";"j"':;;----;:::::;-tt:'-'l-M~~;$i~
Cil~ _ DThird Party Inspector~'2.!~Af~ D 1~~I~gnattll'e:-

<t7'~ //l·}~_'A
oyd,

2014.12.22II, o Date of Report S!.:ilkl ~{g~Xf
-Level

Cil~

~ ::».......
~ A P N Co., Ltd.

Examined by C J KWON
AI ~ .• ~~. c:::==

-~ A P N Co., Ltd.

ISO-009-2-4

CCK-4511951391-0100-K01-00001-074
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Report No.

-.-'

REPORT OF PENETRANT EXAMINATION
~I E E~ A~ LI ~ ~ ~ u
CJ ,.. CJ = 1\ CJ ....L -'-'- 1'\1

,I ?LSUnG
IA~ME I

ILSUNG CORPORATION
Page

fr'-" ."'1- "r(JPAGE

IS-APN·E·11580-PT-015

of

Project Name ~A~

CARMON CREEK PROJECT

Customer -'?-~-'?-

SHELL CANADA ENERGY

Dwg. No. .s:. '.:! It!! .2.

VP·SG07·E11570·001 Rev. ~

Rev. D.Traveller/PCS No. ~etl ~e~

N/A

Work Order No. & P/O No. ~AIt!!.2.

P·13SG-00714511951391

Procedure / Ace Criteria ~xfAi/~~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. ¥~ It!!.2. Surface Condition 1£'.:! ~Ef1

VRU INLET GAS COOLER E·11580 AS GROUND and AS WELDED

Process of PT~!f.Et~i!l'~

VISIBLE, SOLVENT REMOVABLE

Black Light No. ~~ e~O I~ It!!.2.

N/A

Black Light Intensity ~~e~ol~ :gj-.s:.

o N/A ft-cd 0 I.J w/crt

MateriallThickness AIl~/.!¥JJ11 Test temp. Algj.g.s:. Light Source ~~ ~tll Light-Source to Object DistancelLUX 2'E~p~2.lm£

SA240·S31803 /15T 16 'C GLOW LAMP 550 W 150 em 1130 Lux

o Brush ~~

o Spray ~A~O Immerse ~~

Penetrant Brand~1£,Type§EH,Batch No,x~I~\!:!.2. Apply

~ !f. Xii NAWOO / NPP·2113NPP14 ~*
Emulsifier Brand~1£,Type§EfI,Batch No.Xil~It!!.2. Apply

if :2:~ Xii NIA Ai.2,0
Remover Brand~1£,Type§EfI,Batch No.xil~\!:!.2. Apply

Ail ~ Xii ' NAWOO / NPR1·3/13NPR14 ~*
Developer Brand~1£,Type§EH,Batch No.xil~\!:!.2. Apply

21 ~ Xii NAWOO / NPD-4113NPD14 ~*

o Flow-on ~~

o Spray ~Af

o Brush ~~

o Spray ~A~

OBrush ~~

o Spray ~A~

Olmmerse ~~

o Handwipe ~of\:!l

Olmmerse ~~

o Immerse ~~

Dwell time ~ !f.AI:U

10

Dwell time ~j;:IAIlJ-

o Wash ~oj\:!l

Bleed out ~~AI{J-

15

ming

min~

min if.

1. ~I SUnG ..1-./ Irt - 8 LAN K -

C. t5Q) Q)

Ident. No. 0 "ijj'0

~~It!!.2.
« 0::
y I=la-

Main seam V
A01801,802

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

Interpretation
:iII- Ai
'-' 0

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

No Recordable Indication

Remarks
tllJl

After hydro
Channel fixed outside final

After hydro
Channel fixed outside final

After hydro
Channel fixed outside final

Afterhydro
Channel fixed outside final

After hydro
Channel fixed outside final

After hydro
Channel fixed outside final

D SKETCH ON DOT LINE, IF NECESSAKY or I I AnACHED. ~.2AI ~M ~foll ~71Ij;:1 of7i,-+ EE~ ~¥~?i.

oDate&Time of Examination ~ Af~ X\/Am 2014.12.22

2014.12.22

/IU Owner/Customer-,?-~-,?-/Jl~ Y&N

II 0 Date of Report ~:i2M ~{g ~ Xf
Level

cll~

WREVIEWED

AP~rOV~lbY S.M. SHIM, -II, -~=.; ....-.;» Level III I-::O=~-=----:---=~I~7.L~~I__'-f.e--W::::':'7:'/·ii~M:~:::EIlW;:;J;S,m'lIlS..Il""'E._D_-I
"i5 '-' _, ,~__~ C11~ _ ThirdPartylnspecto~(23:lArfi ~ R''tv':'''\.v1ll.<ld~

• A P N Co., Ltd. G~r~~e. (,
II

EX~~ine:by C.J. KWON.~~t::::=f-:::==:;;""'=--

• A P N Co~, Ltd.

150-009-2-4

CCK-4511951391-0100-K01-00001-074

168/296



7. PMI & Ferrite Report
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l ASME [PAGEI'1-} I
P.M.I CERTIFICATE (1 of 2) DATE DEC. 17 . 2014

Manufacturers Name ILSUNG CORPORATION Project Name CARMON CREEK PROJECT

P.O No. 4511951391 W/O No. P-13SG-007

Refence Procedure VP-SG07-COMM-021 Item No. E-11580

Report No. ISC-QA-PMI-SG007-E11580 Item Name VRU INLET GAS COOLER

Method of Examinaton and Equipment Type I Name
SPECTRO TEST TXC01 / SERIAL NO. : 117729/04
X-MET 3000TX / SERIAL NO. : 70410

MTR number I Heat number and lot number See, Below Table - Test Part (DWG. No.) / Material or WPS

Acceptance Criteria: ASME Sec.1I 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-101 H 21.5 23.5 7.5 9.5 2.5 3.5 - - - - - Weld

GT.SM-1 OH.10H-1 02H 21.5 23.5 7.5 9.5 2.5 3.5 - - - - - Weld

Actual Value

Test Part (DWG. No.) Cr(%) Ni (%) Mo (%) ResultI Material or WPS - - - - -

CHANNEL A-01 / 21.65 7.86 2.66 Satisfaction
GT.SM-10H.10H-101 H - - - - -

CHANNEL A-05 / 21.58 7.83 2.56 Satisfaction
GT.SM-10H.10H-101 H - - - - -

CHANNEL B-01 / 21.63 7.78 2.55 Satisfaction
GT.SM-10H.10H-101H - - - - -

CHANNEL B-02 / 21.56 7.82 2.58 Satisfaction
GT.SM-10H.10H-101 H - - - - -

CHANNEL B-07 /
21.58 7.87 2.52 Satisfaction

GT.SM-10H.10H-101H - - - - -

CHANNEL B-08 / 21.72 7.84 2.62 Satisfaction
GT.SM-1 OH.1 OH-1 01 H - - - - -

N/Z T1 B-01 / 21.55 7.89 2.55 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.

o Witnessed by / 0 Reviewed by
~lVIEWED APPROVED BY S.J.HWANG ~!f12 /)ee i/J I y

ITNESSED
Date I Signature: REVIEWED BY S.S.LEE ~. /)ec 11 11)L

L/ ~/?1/!.f!; rJ C) TEST CONDUCTED BY Y.S.L1M ;;z:f IJe.c /"1 I~

Industria(Services ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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P.M.I CERTIFICATE (2 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-11580

Report No. ISC-QA-PMI-SG007-E11580 Item Name VRU INLET GAS COOLER

Test Part (DWG. No.)
Cr(%) Ni (%) Mo(%) - - - Result

I Material or WPS - -

NIl T2 B-01 I 21.59 7.86 2.59 Satisfaction
GT.SM-1 OH.1 OH-102H - - - - -

NIl T1 D-JOINT I 21.59 7.64 2.67 Satisfaction
SM-10H.10H-101H - - - - -

NIl T2 D-JOINT I 21.63 7.63 2.58 Satisfaction
SM-10H.10H-101H - - - - -

NIl T3 D-JOINT I 21.66 7.66 2.62 Satisfaction
SM-10H.10H-101H - - - - -

NIl T4 D-JOINT I I 21.58 7.63 2.55 Satisfaction
SM-10H.10H-101H - - - - -

WELD ROD I 21.63 8.66 2.58 Satisfaction
ER2209 (1.6mm) - - - - -

WELD ROD I 21.52 8.61 2.56 Satisfaction
ER2209 (2.0mm) - - - - -

WELD ROD I 21.55 8.62 2.57 Satisfaction
ER2209 (2.4mm) - - - - -

WELD ROD I 21.51 7.76 2.52 Satisfaction
E2209-16 (4.0mm) - - - - -

BlAN K

• 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 calibratedtn r",f",r",r ce material.

o Witnessed by I 0 Reviewed by I~WITNESSED APPROVED BY S.J.HWANG~ Pee I~ I,y
Date I Signature:

S.S.LEE~ fJe c /1 Ity,~...." 0;;.:- ~" lIP",

()
REVIEWED BY

l(erm~X;ycr
Innll'.tri ServicfJS

TEST CONDUCTED BY Y.S.L1M ~ IJ-ec !1 1ry
ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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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. PLATE-PMI-001 Item Name VRU INLET GAS COOLER

Instrument type and identification number: MODEL NAME: )(-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 ----
~

------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 SED

D'''' I Sian, re: •

G~~'-T "/~
Lloyd

Indu rial S6NiCIlG

• 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: T.M.YANG{~-cr.-,

' Iv~.Y 'LI

REVIEWED BY: G.T.PYO~ "Xt.'Y!.?OIt.!
PREPARED BY: G.T.PYO~A./. >1. ;>C',~

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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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-PM 1-001 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.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-1 5570: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 I 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. Il-C and the test
analyzer has been calibrated to reference material.

D Witnessed by I 0 Reviewed by
APPROVED BY: T.M.YANG

~ .
/' 'J :r~l. ~I. IjC
~VIEWED

G.T.PYO~
10-

WITNESSED REVIEWED BY: 1U1 .", ."JIt' ''I
Date / lJjgnlltllre: ~

G.T.PYO ~ J.---
~. ~1I !sU, ~ PREPARED BY: 1tJI . rl·:J"(? I t..f

Industrial Services I SUNG CORPORATION

CCK-4511951391-0100-K01-00001-074

173/296



(A. $ME]

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. BOSS-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.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 / BAGGS 21.39 4.91 2.67 ACCEPT(E-15570:T1 )

BOSS / BAGGS 21.92 5.06 2.85 ACCEPT(E-15580:T1 )

BOSS / BAGGS 22.05 4.75 3.08 ACCEPT(E-15570:T2)

BOSS / BAGeS 21 .54 5.31 3.11 ACCEPT(E-15580:T2)

".

I~
~~EWED
/NITNESSED

Dal Sianawre. ,

I~~~,r«/~
. \

IIIUU"'"Q'

• 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; I
~J. 1)£~ ,/'\ -

REVIEWED BY: G.T.PYO ~
V 1U1 .-,;f .>0 I L.f

PREPARED BY: G.T.PYO r;V /fll/. -vi. ")'0(1
LSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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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. E-11570/E-11580

REPORT NO. FORGING-PMI-002 Item Name VRU INLET GAS COOLER

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 / PMI Procedure Doc No. VP-SG07-COMM-021

Material Cr Ni Mo ----
~

-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.

D Witnessed by / [] Reviewed by
APPROVED BY: S.J.HWANG ~{eIJ .J\" fly

~EVIEWED
WITNESSED REVIEWED BY: S.S.LEE~ ~e.-p f/r- {I,Y;

Date f Signature:

1r.L.: '~ IS-("-e, .CfJ A._
PREPARED BY: Y.S.L1M ::X-J )t:.-p ./!> Ilyrmanisc er LioYd

Industrial SelVices ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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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 I 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.HWANGA1;~ f"Ci;./}' f 1'1f

~EVIEWED /5 tWITNESSED REVIEWED BY: 8.S.LEE {e.r . ') I (y
Da~~~~:

I)P
1.---

IZr:a~h(}f.irJ PREPARED BY: Y.S.L1M :><J >-e.p. I) IIi
Industrial SeTVices ILSUNG CO~PORATION

CCK-4511951391-0100-K01-00001-074
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[ASME I
P.M.I CERTIFICATE (1/3) 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

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 Part.A I PMI Procedure Doc No. VP-SG07-COMM-021

Material Cr Ni Mo II~

~SA789-S31803 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.

TUBE I TB9492 (A4027A1) - 1 22.56 4.83 3.28 ACCEPT

TUBE I TB9492 (A4027A1) - 2 22.67 4.76 3.25 ACCEPT

TUBE I TB9492 (A4027A2) - 1 22,62 4.85 3.13 ACCEPT

TUBE I TB9492 (A4027A2) - 2 22.64 4.73 3.17 ACCEPT

TUBE I TB9492 (A4027A3) - 1 22.52 4.87 3.21 ACCEPT

TUBE I TB9492 (A4027A3) - 2 22.67 4.85 3.15 ACCEPT

TUBE I TB9492 (A4027A4) - 1 22.66 4.84 3.13 ACCEPT

TUBE I TB9492 (A4027A4) - 2 22.67 4.86 3.18 ACCEPT

TUBE I TB9492 (A4027A5) - 1 22,63 4.88 3.22 ACCEPT

TUBE I TB9492 (A4027A5) - 2 22.54 4.72 3.23 ACCEPT

TUBE I TB9492 (A4027A6) - 1 22.66 4.86 3.02 ACCEPT

TUBE I TB9492 (A4027A6) - 2 22.53 4.76 3.24 ACCEPT

TUBE I TB9492 (A4027A7) - 1 22.58 4.88 3.15 ACCEPT

TUBE I TB9492 (A4027A7) - 2 22.61 4.73 3.13 ACCEPT

TUBE I TB9492 (A4027A8) - 1 22.67 4.86 3.26 ACCEPT

TUBE I TB9492 (A4027A8) - 2 22.64 4.88 3.14 ACCEPT

TUBE I TB9492 (A4027A9) - 1 22.65 4.83 3.16 ACCEPT

TUBE I TB9492 (A4027A9) - 2 22.52 4.89 3.13 ACCEPT

TUBE /TB9492 (A4027A10) - 1 22.63 4.73 3.17 ACCEPT

TUBE I TB9492 (A4027A10) - 2 22.62 4.86 3.14 ACCEPT

TUBE I TB9492 (A4027A11) - 1 22.77 4.89 3.26 ACCEPT

TUBE I 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 _ '.:?1:k jJf)//,).1./,~ It

~EVIEWED
WITNESSED REVIEWED BY: S.S.LEE~ tJ0 l!..21./-.' 'IDate I Signature:

~~ !tot/( Y.S.L1M~ tlo"; .14· /1'1~ " PREPARED BY:II':\~anlscli r'l: "'3 4 ". Jc:l
Industrial ServiclO3 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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[ASME] 9]

P.M.I CERTIFICATE (2/3) Date NOV. 24, 2014

Customer SHELL CANADA ENERGY

P.O No. 4511951391

Drawing No. -

REPORT NO. TUBE-PMI-001

Project Name

WIO No.

Item No.

Item Name

CARMON CREEK PROJECT

P-13SG-007

E-11570/E-11580

VRU INLET GAS COOLER

• Note: We hereby certify that the above test was performed in accordance with ASME Sec.
analyzer has been calibrated to reference material.

Test part and/or
HEAT No.

TUBE I TB9492 (A4027A12) - 1

TUBE I TB9492 (A4027A12) - 2

TUBE I TB8825 (A4027A13) - 1

TUBE I TB8825 (A4027A13) - 2

TUBE I TB8825 (A4027A14) - 1

TUBE I TB8825 (A4027A14) - 2

TUBE I TB8825 (A4027A15) - 1

TUBE I TB8825 (A4027A15) - 2

TUBE I TB8825 (A4027A16) - 1

TUBE I TB8825 (A4027A16) - 2

TUBE I TB8825 (A4027A17) - 1

TUBE I TB8825 (A4027A17) - 2

TUBE I TB8825 (A4027A18) - 1

TUBE I TB8825 (A4027A18) - 2

TUBE I TB8825 (A4027A19) - 1

TUBE ITB8825 (A4027A19) - 2

TU BE I TB8825 (A4027A20) - 1

TUBE I TB8825 (A4027A20) - 2

TUBE I TB8825 (A4027A21) - 1

TUBE I TB8825 (A4027A21) - 2

TUBE I TB8825 (A4027A22) - 1

TUBE I TB8825 (A4027A22) - 2

TUBE I TB8825 (A4027A23) - 1

TUBE I TB8825 (A4027A23) - 2

TUBE I TB8825 (A4027A24) - 1

TUBE I TB8825 (A4027A24) - 2

Cr

22.67

22.62

22.65

22.63

22.57

22.64

22.52

22.77

22.64

22.65

22.52

22.66

22.64

22.62

22.68

22.55

22.63

22.65

22.62

22.65

22.74

22.66

22.62

22.74

22.56

22.62

Ni

4.87

4.84

4.85

4.74

4.83

4.76

4.88

4.84

4.75

4.82

4.88

4.83

4.84

4.85

4.77

4.82

4.84

4.83

4.89

4.73

4.86

4.75

4.88

4.72

4.86

4.82

Mo

3.16

3.19

3.15

3.17

3.26

3.19

3.03

3.17

3.26

3.18

3.14

3.16

3.05

3.17

3.15

3.24

3.17

3.15

3.16

3.15

3.17

3.14

3.16

3.07

3.24

3.16

Result

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

ACCEPT

II-A or Sec. II -C and the test

o Witnessed by I 0)'Viewed by

i~E'I1EWED

I~ WITNi=.SSED
Date I Signature:..~
//~...ff:~' · 1'fJ

Industrial SelVicC's

APPROVED BY:

REVIEWED BY:

PREPARED BY:

S.J.HWANG ~£~IJI?V ¥ (t'!

S.S.LEE~ fJOV.2.i/ 11'1

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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P.M.I CERTIFICATE (3/3) Date NOV. 24, 2014

Customer SHELL CANADA ENERGY Project Name CARMON CREEK PROJECT

P.D 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 T88825 (A4027A25) - 1 22.67 4.84 3.14 ACCEPT

TUBE I T88825 (A4027A25) - 2 22.62 4.82 3.15 ACCEPT

TUBE I T88825 (A4027A26) - 1 22.65 4.83 3.14 ACCEPT

TUBE I T88825 (A4027A26) - 2 22.74 4.74 3.16 ACCEPT

TUBE I T88825 (A4027A27) - 1 22.53 4.78 3.03 ACCEPT

TUBE I T88825 (A4027A27) - 2 22.66 4.73 3.15 ACCEPT

TUBE I T88825 (A4027A28) - 1 22.65 4.85 3.03 ACCEPT

TUBE I T88825 (A4027A28) - 2 22.78 4.87 3.25 ACCEPT

TUBE I T88825 (A4027A29) - 1 22.52 4.72 3.13 ACCEPT

TUBE I T88825 (A4027A29) - 2 22.65 4.84 3.05 ACCEPT

TUBE I T88825 (A4027A30) - 1 22.53 4.86 3.16 ACCEPT

TUBE I T88825 (A4027A30) - 2 22.56 4.83 3.18 ACCEPT

TUBE 1T88825 (A4027A31) - 1 22.64 4.88 3.14 ACCEPT

TUBE 1T88825 (A4027A31) - 2 22.57 4.85 3.15 ACCEPT

TUBE I T88825 (A4027A32) - 1 22.62 4.77 3.28 ACCEPT

TUBE 1T88825 (A4027A32) - 2 22.56 4.72 3.12 ACCEPT

• Nole: We hereby certify that the above test was performed in accordance wilh ASME Sec. II-A or Sec. II-C and the test
analyzer has been calibrated to reference material.

o Witnessed by I 0 ~eviewed by
APPROVED BY: ..?~

~EVIEWED
S.J.HWANG--:T6t/£ iJov.2Jf 11't

WITNESSED REVIEWED BY: 8.S.LEE ~?
,

Date I Signature: {JoV-2f1 'i
;!~Z..:¥{:~ ~ rJ"v. 2tf ~fIJf' PREPARED BY: Y.8.L1M

Germanisc er L1oy'".l

Industrial SelVic"s ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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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.1I ParLA I PMI Procedure Doc No. VP-SG07-COMM-021

Material C Mn Si -........
SA516-70 0.27% 0.79-1.30% 0.13-0.45% -----~

~
NOTE: Acceptable criteria range as per PMI Procedure: +/- 10%

Test part and/or
C Mn Si Result

HEAT No.

PLATE / S800020 0.137 1.18 0.40 ACCEPT

PLATE I SF41548 0.036 1.09 0.37 ACCEPT

PLATE I SF431 68 0.038 1.14 0.35 ACCEPT

PLATE I S802070 0.011 1.10 0.31 ACCEPT

PLATE I S803469 0.102 1.08 0.31 ACCEPT

PLATE I SU36584 0.062 1.09 0.32 ACCEPT

PLATE I S800727 0.117 1.08 0.32 ACCEPT

PLATE I SF41864 0.052 1 .14 0.39 ACCEPT

PLATE I S801389 0.094 1.09 0.46 ACCEPT

PLATE I S801381 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.

o Witnessed by I 0 Reviewed by
APPROVED BY: T.M.YAN.~ <f. \

,
/' 0? tv

~VIEWED
G.T.PYO ~!-- "'/

WITNESSED REVIEWED BY: ~I .>1.?f?/'f
Date ISlg~tur«

~/~ G.T.PYO~
J..-

~. ~;{%v~
PREPARED BY: . 'X, '1. ~'f

Industrial Services ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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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 WIO 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 / 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 ---
~----------

8A516-70 0.27% 0.79-1.30% 0.13-0.45%

----NOTE: Acceptable criteria range as per PMI procedure: +/- 10%

Test part and/or
C Mn Si Result

HEAT No.

PLATE / 8U36163 0.033 1 .11 0.39 ACCEPT

PLATE / 8U36583 0.029 1.12 0.35 ACCEPT

PLATE / 8U36581 0.217 1.23 0.33 ACCEPT

PLATE / 26653 0.174 1 .1 7 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.

D Witnessed by / ')ReViewed by
APPROVED BY: T.M.YAN~1 t '-S( 'It I"

:?:VIEWED
G.T.PYO~

vv-, /

WITNESSED REVIEWED BY: ;fIAt .>-1. >PIt;
Date ( Si~ture:.... -

f. G.T.PYO « ~/. :>--1. X?1'fI~:nl~ld~ PREPARED BY:

Industrial Services ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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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. BOSS-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----..

~
--...
~SA350-LF2. 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.

BOSS / BACCN 0.240 1.24 0.21 ACCEPT

BOSS / BACCR 0.244 0.97 0.28 ACCEPT

BOSS / BACCP 0.212 0.98 0.23 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 0 Reviewed by
APPROVED BY: T.M.YANG ~"1l 0? 'Il... '"

~VIEWED
ITNESSED REVIEWED BY: G.T.PYO~ 1ul.~ >t?/tfDate!1ig~ure: __

~~/'f .A1
I~:~ PREPARED BY: G.T.PYO e:J 'JUl. r,. >t:>ltf

Industrial Services ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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l.

P. M.I CERTIFICATE Date I JUL. 29, 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. 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-----8A350-LF2. 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.

FLANGE / Q68A 0.174 1.09 0.25 ACCEPT

FLANGE / 8897082 0.234 0.84 0.22 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 / n~' h
APPROVED BY: T.M.YANG~V\.I. Y? 'I'~VIEWED

WITNESSED
G.T.PYO ~

7' I

Date f Slgn3\Ufe; .- . REVIEWED BY: 1-- "(,J I. ~'1. ~/lf-

Gt'ma~cto£
... II •. '"
r" ,f 1

~PREPARED BY: G.T.PYO t.--- 11,,/. >1. 'W1'f
lnrlll..trial Services

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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IASME I
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 ----
~

-------SA765-11 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.

D Witnessed by / D .5-eviewed by
APPROVED BY: S.J.HWANG~ {~,{y ItV'

~VIEWED
WiTNESSED REVIEWED BY: S.S.LEE~ .(€.-11 .(5 Il'fOat: I Signature:

~~/ PREPARED BY: Y.S.L1M yzf_.
~ fA? 15 f(~. rmani c er t'l Yd

Industrial SeIVices ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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8. Expanding Ratio Check Report
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l ASME I [PAGE] ~-l]

INSPECTION REPORT
FOR EXPANDING RATIO CHECK

PAGE: 10F2

DATE: DEC. 17.2014

P.O NO. 4511951391 ITEM NAME VRU INLET GAS COOLER

CUSTOMER SHELL CANADA ENERGY ITEM NO. E-II580

PROJECT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-EI1570-001 REV.06

W/ONO. P-13SG-007 DOC. NO. SGO? - EXPAND - EI1580 - 01

• SKETCH

1D~ ~ TUBE I.D BEFORE EXPANDING
H -'-'-'-'- _._._._._. . ._._._._.-.-._._._._.-
~ ./ TUBE I.D AFTER~DING

< FIXED SIDE>

R = (d' - d) - (H - D) x 100
2t

R-EXPANDING RATIO (%)
d' - TUBE I.D AFTER EXPANDING
(d"-TUBE LD AFTER EXPANDING:HEAVY)

d - TUBE LD BEFORE EXPANDING
H - TUBE SHEET HOLE DIA
t - TUBE WALL THICKNESS (t=(D-d)/2)
D-TUBE O.D

TUBE SHEET HOLE TOTAL - 1952 HOLES
EXPANDING RATIO CHECK - 40 HOLES

NO. d" d' d d" -d d' - d H D H-D
R(LIGHT) R'(HEAVY)

2--4% 4-6%

2

15.95

15.95

15.67

15.67 I
0.29

0.28

19.26

19.24

19.07

19.06

0.19

0.18

2.80

3.05

I

I
3 15.95 15.67 I 0.28 19.24 19.05 0.19 2.70 I
4 I 15.95 15.67 I 0.28 19.25 19.06 0.18 2.86 I
5 I 15.97 15.66 I 0.31 19.25 19.06 0.18 3.63 I
6 15.95 15.67 I 0.29 19.24 19.05 0.19 2.92 I
7 15.96 15.67 I 0.29 19.26 19.07 0.19 2.77 I
8 15.96 15.66 I 0.30 19.25 19.06 0.19 3.15 I
9

10

II

I
BLAN K

I

15.97

15.96

15.96

15.67

15.67

15.66

I,
BLAN K

I

0.30

0.29

0.30

19.26

19.25

19.26

19.06

19.07

19.06

0.20

0.18

0.20

3.00

3.22

2.93

I
I

B LAN K

I
12 I 15.96 15.66 I 0.30 19.26 19.07 0.19 3.35 I
13 15.96 15.67 I 0.29 19.25 19.06 0.19 2.96 I
14 15.95 15.67 I 0.28 19.25 19.06 0.19 2.89 I
15 15.97 15.66 I 0.31 19.25 19.06 0.19 3.30 I
16 15.96 15.67 I 0.29 19.24 19.05 0.19 2.96 I
17 15.95 15.68 I 0.27 19.25 19.05 0.19 2.38 I
18 15.95 15.68 I 0.27 19.26 19.06 0.20 2.19 I
19 15.96 15.67 0.29 19.26 19.06 0.20 2.69 I
20 15.96 15.67 0.29 19.25 19.06 0.19 2.86

fJet. II) 1/1./
J

Y.S.LIM :xl

S.S.LEE ~ ..~

PREPARED BY

REVIEWED BY

APPROVED BYI:r F3JiVIEWED
tYlNlTNESSED
Date Is~gnture:

()!c~/1/~ ~ 14
rmani heyUoycf ......,

D WITNESSED BY
D REVIEWED BY

ISQ-071-1-0
Inausm8 I;:,ervlCel:J

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074

186/296



( ASME]

INSPECTION REPORT
PAGE: 20F2

FOR EXPANDING RATIO CHECK DOC. NO. : SG07 - EXPAND - EI1580 - 01

NO. d" d' d d" - d d' - d H D H-D
R(LIGHT) R'(HEAVY)

2--4% 4-6%

21 15.96 15.68 0.28 19.26 19.05 0.21 2.30

22 15.95 15.67 I 0.28 19.24 19.07 0.17 3.00 I
23 15.96 15.67 I 0.30 19.25 19.07 0.19 3.13 I
24 15.96 15.67 I 0.29 19.26 19.07 0.19 3.03 I
25 15.96 15.68 I 0.28 19.26 19.07 0.19 2.74 I
26 15.96 15.67 I 0.29 19.25 19.06 0.19 2.99 I
27 15.97 15.67 I 0.29 19.25 19.07 0.18 3.38 I
28 15.96 15.68 I 0.28 19.25 19.07 0.19 2.87 I
29 I 15.95 15.67 I 0.28 19.24 19.06 0.18 3.02 I
30 I 15.95 15.67 I 0.28 19.25 19.06 0.20 2.59 I

BLANK BLAN K B LAN K
31 I 15.96 15.67 I 0.30 19.25 19.06 0.19 3.29 I
32 15.97 15.67 I 0.30 19.24 19.06 0.18 3.43 I
33 15.96 15.67 I 0.29 19.24 19.05 0.19 2.91 I
34 15.97 15.68 I 0.29 19.25 19.06 0.19 2.80 I
35 15.96 15.68 I 0.28 19.25 19.06 0.19 2.53 I
36 15.95 15.66 I 0.29 19.26 19.07 0.19 2.95 I
37 15.96 15.67 I 0.28 19.24 19.06 0.18 3.08 I
38 15.95 15.67 I 0.29 19.25 19.06 0.19 2.94 I
39 15.96 15.67 I 0.29 19.25 19.07 0.18 3.30 I
40 15.96 15.67 0.29 19.25 19.05 0.20 2.65

BLANK

~ ,
o WITNESSED BY ICYWi,- ,-- ~/U2'WITNESSED APPROVED BY S.J.HWANG -z;);/p l)eL (I) IIY.o REVIEWED BY

Date I Signature:

-~1i~ rt~
REVIEWED BY S.S.LEE ~. ,v-'I l)e.L t"} lIt

Germanlacher loyd

Industrial Services PREPARED BY y.s.LIM~ (Jet- /1 '/4
ISQ-071-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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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-11580

PROJECT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-EI1570-001 REV.06

W/ONO. P-13SG-007 DOC. NO. SG07 - EXPAND - EIISSO - 02

• SKETCH R= (d'-d)-(H-D) x 100

c==J 2t

R - EXPANDING RATIO (%)

lDid .............. TUBE I.D BEFORE EXPANDING
d' - TUBE LD AFTER EXPANDING

H _._._._.- -'-'-._._._.-._._._._._._._._._.-.-.- (d"-TUBE I.D AFTER EXPANDING:HEAVY)

~
TUBE I.D AFTER EXPANDING d - TUBE LD BEFORE EXPANDING

-/ ....-
H - TUBE SHEET HOLE DlA

~
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 15.95 15.68 0.28 19.24 19.05 0.19 2.60 I

2 15.97 15.68 I 0.29 19.25 19.05 0.20 2.61 I
3 15.96 15.67 I 0.29 19.24 19.07 0.18 3.46 I
4 15.96 15.66 I 0.30 19.25 19.06 0.19 3.32 I
5 15.97 15.67 I 0.29 19.25 19.06 0.19 2.92 I
6 15.96 15.67 I 0.29 19.26 19.06 0.19 2.74 I

7 15.96 15.66 0.30 19.26 19.06 0.20 2.80

8 15.96 15.67 0.28 19.25 19.06 0.20 2.62 I
9 15.96 15.67 I 0.30 19.25 19.07 0.18 3.26 I
10 I 15.97 15.66 I 0.30 19.25 19.06 0.19 3.33 I

BLANK BLANK BLAN K
11 I 15.95 15.67 I 0.28 19.25 19.07 0.18 2.91 I
12 15.96 15.66 I 0.30 19.25 19.06 0.19 3.03 I
13 15.96 15.67 I 0.29 19.24 19.05 0.19 2.94 I
14 I 15.96 15.67 I 0.29 19.26 19.06 0.19 2.90 I
15 I 15.96 15.66 I 0.29 19.25 19.05 0.20 2.83 I
16 15.97 15.67 I 0.30 19.24 19.05 0.19 3.17 I
17 15.96 15.67 I 0.29 19.26 19.06 0.20 2.53 I
18 15.96 15.68 I 0.28 19.24 19.06 0.18 2.81 I
19 15.96 15.67 II 0.29 19.26 19.06 0.20 2.53 II
20 15.96 15.68 0.28 19.25 19.05 0.20 2.44

D WITNESSED BY
~VIEWED APPROVED BY S.J.HWANG ?JY'"h hIlI/ ltv

D REVIEWED BY WITNESSED ~/L. eL

Date I Signature: REVIEWED BY S.S.LEE ~ !JeLll} I til

Z!~~ .d/l :<rG~anl8Cher loyd
..,.,

PREPARED BY Y.S.LIM IJ et:.. {1 'I ~

ISQ-071-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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{ASMl~]

INSPECTION REPORT
PAGE: 20F2

FOR EXPANDING RATIO CHECK DOC. NO. : SaO? - EXPAND - El1580 - 02

NO. d" d' d d" -d d' - d H D H-D
R(LIGHT) R'(HEAVY)

2-4% 4-6%

21 15.97 15.67 0.30 19.25 19.06 0.20 3.15

22 15.96 15.67 I 0.28 19.25 19.06 0.19 2.85 I
23 15.95 15.67 I 0.29 19.24 19.06 0.18 3.02 I
24 15.97 15.67 I 0.30 19.25 19.06 0.19 3.15 I
25 15.96 15.67 I 0.28 19.24 19.06 0.18 2.96 I
26 15.96 15.68 I 0.28 19.26 19.06 0.19 2.60 I
27 15.96 15.66 I 0.30 19.24 19.05 0.19 3.37 I
28 15.96 15.68 I 0.28 19.26 19.06 0.20 2.18 I
29 I 15.96 15.67 I 0.29 19.25 19.05 0.20 2.89 I
30 I 15.96 15.66 I 0.30 19.25 19.06 0.19 3.25 I

BLAN K BLAN K BLANK f
31 I 15.97 15.68 I 0.29 19.25 19.05 0.20 2.69

J

32 I 15.96 15.66 I 0.30 19.24 19.06 0.18 3.41 I
33 15.96 15.66 I 0.29 19.25 19.06 0.19 2.89 I
34 15.97 15.67 I 0.30 19.25 19.06 0.19 3.18 I
35 I 15.96 15.67 I 0.29 19.24 19.06 0.18 3.16 I
36 15.96 15.68 I 0.28 19.25 19.05 0.20 2.37 I
37 15.96 15.68 I 0.28 19.25 19.07 0.18 2.95 I
38 15.97 15.67 I 0.30 19.25 19.06 0.18 3.37 I
39 15.96 15.67 I 0.29 19.25 19.06 0.19 2.83 II
40 15.96 15.67 0.28 19.25 19.06 0.18 2.89

BLANK

o WITNESSED BY IL'!r"'"WITNESSED APPROVED BY Q#//'
S.J.HWANG~t/? /fl.L lilll'lo REVIEWED BY

D~S~a~e:
'"'/Id:' '-..,./. /T, A ~. ~/~ I(J REVIEWED BY S.S.LEE

~ Dec If! I,y.
ermanlsch"el~

Industrial Services
,

PREPARED BY Y.S.LIM yd- Ji?-e-dll'lf-
ISQ-071-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074

189/296



9. Dimension & Visual Report
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A S M E I PAGE I q- t I

j)LsUnG INSPECTION REPORT
FOR DIMENSION & VISUAL

W/0 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-11580 DWG. NO, VP-SG07-E11570-001 REV.OB

• SKETCH

~ ~T t
DOC, NO, : SG07 - FINAL - E11580 - 01

ffi
APPROX. 9396 r J.LJ ,

9315 13&~1"'/15 I 6690 (-J:t>/+f) 15 1200" '/1593

650 650 31J~ (-I) 5950 ('±oJ ~"Tf,{ 600 6¢o

o
~

T2

20'

51
6'

'=
1-36116 SlOT HOLES II ~

o.\<

5~

~~
1500 (:;!;.O/-t,)

(S\IIDLE CI TO S\IIDLE CI)

3320

(r-I
I I
I I

: ' :

1000 HI'Ti

2'

o
~

I

I I
q~ I It j>

~~

}lA" I

~

(-I) 11----,--1-----'.:152,,--0_-----+t -------"3=6OO------I-------""-1570'-------,-------.I1 (:1:.0)
"~ 577'1 21xll263=5523 '590

j
(1Wfl.[ CUT; SINGlE SEG. 30.3%, H-CUT)

O.~ i4hi+ 0.1::.
1-UmNG lUG (lYP.) 1-UmNG lUG

~
TUBESIZE;0.DI9.05rl1.63(MIN.l167D6l I~

2x2-lImNG LUGS 0, K I 2x2-lImNG LUGS
\ ~ 2x2-UmNG lUGS REQ'D NO.; 1952 EA, PITCH; 2J8 /II VI

oJ( ~ \jj }-J ~I I / (W.) ~ , ~ ~~ il ~ O.1c:.

~ ql i.'li 1 II~ ~j>=4:--",*==r===4I/=r====r=r==i==;====r===r=f-=r=r====r===4=r=====;===!=4==1~ IffPP=~1=i!"F£I=j=Il>===f~
Ii 1 Iii ill 1 I:~ I I I I

I - . - - -/131-'12 - - - - - - - I~ 5~.5 • I

____~---- ~ !211-!2 J!9J~8r-ll_J1~ 115 I14HrJ_ 11_~ ~,g 18_PI-!61-'~r--'~r-!J-l2 II 1 ~---
I rl+1 0 1 I

I

SIDE ELEVATION

REMARKS;

DIMENSION & VISUAL INSPECTION: SATISFACTION

SLIDING SIDE
::::/ ftcvicWCd
g- Witl1cssccl

~-i-pJ 'i 44 'j .2
r·-iStl GS

THE GASKET FACE OF FLANGE HAVE VISUALLY BEEN CHECKED AND SATISFIED
WITHOUT ANY DAMAGE.

D WITNESSED BY
D REVIEWED BY

¥WITNESSED APPROVED BY S.J.HWANG~ Ige.<- 11 'f}
Date~i nJture' 11--------+-------'----'--"""'--.........;..:::...:'---'--.........,1

19 .' REVIEWED BY S.S.LEE .--------7 J;1e'" liV! fj, /
yT -,---.../J.fJ~rt~t--..----I__-......,:----:::::::::::::=---.; ''-----''IV~L'.....!.!J''I~y.-=--ll
!<JermanllcherjLfoyd , A

Industrial Services PREPARED BY Y.S.L1M ->-<-"1 bee II') 'ItL

ISO-019-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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A S M E I I PAGE I ~I

~LSUnG INSPECTION REPORT
FOR DIMENSION & VISUAL

WIO 1\10.

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-11580 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH DOC. NO. : SG07 - FINAL - E11580 - 02

2x2-L1FTING

LUGS O· K
(TYP.)

FlY (ott/if)
SL.It) (+).1+;).)

2xl-L1FTING LUG O. Ie
(FOR CHANNEL COVER)

4x2-L1FTING LUGS O. K
(FOR CHANNEL FL'G)

BTM.

/f4'1/f2'
~

VIEW "A"-"A" VIEW "A"-"A"

(SHELL SIDE) (TUBE SIDE)

REMARKS;

DIMENSION & VISUAL INSPECTION: SATISFACTION

ORIENTATION OF NOZZLE & ATTACHMENTS: SATISFACTION

REVIEWED BY S.S.LEE /) ec. I r; 11'1

PREPARED BY Y.S.L1M 4 DE'c /1 Ily

APPROVED BY S.J.HWANGg""..REVIEWED
B"'WITNESSED
Date I 81g ture:

v
II} f

Germanlsc er Lloyd
Industrial Services

o WITNESSED BY
o REVIEWED BY

ISQ-019-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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I A S M E I I PAGE I

,JLsUnG DIMENSIONAL INSPECTION
RECORD

W/O 1\10.

DATE

PAGE NO,

P-13SG-007

DEC. 17.2014

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-11580 DWG. NO. VP-SG07-E11570-001 REV.06

~ ~

c:;> Cf
I:D 924 al

-,1-------1 (UNIT: MM)

-~.i • USED EQUIPMENT
::: *(1) ULTRASONIC TH'K GAGE
l MAKER: WORLTECH

f---.b=====d..--1 ..l I.D NO.: WT61 0-1 06-61357 (0446)

2200

A-04

A-03

A-02

2200
!------------~~---~·--··----·r-----------------r--------------------------------...:

A-Ol
I---

_ N

Cf 9
ec 1024 m

~i-------!~

1-

l
L f---.b=====d..--1 H~~~~~~=====d.~~~~~

"A"
~

• SKETCH DOC. NO. : SG07 - FINAL - E11580 - 03

L. SEAM

T-A T-B T-C

• THICKNESS *(1)

"A"
3150 0

0
450

270-* 90
225

0
1800 135

0

• INSIDE DIAMETER

C. SEAM

* * *

C. SEAM C. SEAM C. SEAM

5~HECK POI~50

~ I S-A S-B I
L. SEAM

D STRAIGHTNESS

INSIDE DIAMETER THICKNESS STRAIGHTNESS /
SEAM

00 450 900 1350 SEAM /NO. ROUND 1\10.- - - - DWG. T-A T-B T-C
js-B1800 2250 2700 3150 -NESS S-A S-B S-A

B-04 * OUT - OF - ROUNDNESS *
CHECKED BY DISK GAUGE

B-05 (GAUGE DIA.: BAFFLE O.D)

B-08 +1

o +2 0

o +1

I

A-01 15 15.3 15.1 15.2
I

A-02 17 17.2 17.3 17.2 /
A-03 17 17.2 17.3 17.2 /
A-04 17 17.3 17.2 17.1 /

B LAN K f-----
A-05 15 15.3 15.2 15.3 /

BLAN K /
/

2

2

2

+1o

o +1

-1

o

o -1

+1 0

B-07

B-06

B-03

B-02

B-01

BLANK /
/

RESULT SATISFACTION RESULT SATISFACTION /
D WITNESSED BY
D REVIEWED BY

q jiM:VIEWED
crWITNESSED
Date I Signature:

~1i~~fr
Industrial Services

APPROVED BY S.J.HWANG~ j)ec. /1 IY
..-----:?'

REVIEWED BY S,S.LEE ~- bee /1 rJ,>t

PREPARED BY Y.S.L1M ~ De c /1 Ily

ISO-017-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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A S M E I I PAGE I 4-1
W/0 NO. P-13SG-007

~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-11580 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH DOC. NO. : SG07 - FINAL - E11580 - 04
,

~
T

D
,

~~ +--
,

HI"'! I H2! I '-L11:j f-r" -1
-+

~.
,

I -0,
,,

Hl '1.1 :11 H2_.- _._._ .._._._._._ ..
,
,, _. _. _. . ._. _._. _. -. _. _. _. _. - _. _._. .-

~ ../ i
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- U)~NO. Z -~ f- ~
DWG. TOL. -l z

~c..:>
~E DWG. TOL. ACT. H1 H2 ~
f-

S1 6" BTM. ±3 G 830 TO C.L ±3 833 (+3) 832 (+2) G G G ACCEPT

S2 6" TOP ±3 G 830 TO C.L ±3 830 (0) 830 (0) G G G ACCEPT

T1 24" TOP ±3 G 900 TO C.L ±3 901 (+1) 900 (0) G G G ACCEPT

T2 20" BTM. ±3 G 900 TO C.L ±3 900 (0) 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 ±3 800 (0) 801 (+1) G G G ACCEPT

BLANK

/

D WITNESSED BY ~~EVIEWED APPROVED BY S.J.HWANG JAl7{ Oee //j fty
D REVIEWED BY WITNESSED

Er;~~e: REVIEWED BY S.S.LEE~ De c ItJ II,!

1~;~he~L~1tf
PREPARED BY Y.S,L1M~ ~JIIndustrial Services Oec /1

ISO-018-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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I A S M E I I PAGE I 5-1

..,DLsUnG INSPECTION REPORT W/O 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-11580 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH DOC. NO. : SG07 - FINAL - E11580 - 05

r6"

6706 (TUBE lENGHT)

83
I

21x@263=5523 t±_o/+O 5'10. 833 499 3
~ PRDJ.

~
(BAFFLE WI; SINGLE SEC. 30.3%, H-CUT)

\7
(-1) PROJ. ~

"A" I
rJ,K

0YP.r
t-- I "B l1

TUBE SIZE; D.o 19.o5xl1.63(MIN.)x6706L

I'D 'l REQ'D NO.; 1952 EA, P~CH; 23.8 ~ lIO"
0.1< (0'lui [

v-
I "e"c u I I I ~ I ~\ n - - -

f.J I

- __#~2 #21 120 ~ #18 #17 #16 #15 #14 #13 JE ill #10 #9 18 /7 i6 #5 ~ ,--, 3 #2 #1
1-----"- - -'- .~ -"- c_ --"- ~- --"- ,-'---- -"- ''- -'--1-- -'- --" - '- -"'- -"-

~

508.5

"A" 1 I4-SEAl STRIPS 8-¢16 nE RODS WITH 2-GUIDE BARS
c1r I liB!)

~ O.t: 13/4" SCH.80 SPACERS
i) • Ie=- ~

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
f

D WITNESSED BY ~EVIEWED APPROVED BY S.J.HWANG 3!f3l- tf/oiJ.)/J (,y
D REVIEWED BY WITNESSED

Date I Signature: REVIEWED BY ~

~~1r~~~
S.S.LEE~ A/V V.2.1 I,l,!

PREPARED BY Y.S.L1M 5Zf ;1:h11.:>-4 ;I(LJIndustrial ~",",i""!l

ISO-074-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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INSPECTION REPORT
FOR TUBE ARRANGEMENT

A 8 M E I
WIO NO,

DATE

I PAGE I

P-13SG-007

NOV. 27 . 2014

hi

P.O NO.

PROJECT NAME

ITEM NO,

4511951391

CARMON CREEK PROJECT

E-11580

CUSTOMER

ITEM NAME

DWG,NO.

SHELL CANADA ENERGY

VRU INLET GAS COOLER

VP-SG07-E11570-001 REV.06

I_ SKETCH DOC, NO, : SG07 - FINAL - E11580 - 06

'- 1 193.4

TOP
I

'17' JD.\(

l 6-1116 TIE RODS Willi K
13/4" SCH.60 SPACERS O.

/

TUBE LAYOUT

:: :: \~ 1 j ~ ~
.. \ ' !~ ~

~~~~ ... ... .., .. .. .V'@ 7.K: \': ~J

~ ~ ~'" ~7~'--------'<' 0·1<-

,22 '. '" ~ , iT;;P"'--~----------'
TOTAL

-1952 HOLES •••••>::.---_ ' : , :Ii---~'
~ !'=I"----=-=--i=---~--='f-"-=i\~c----,-------------'

I -L--J \ 2-GUIOE """ 0 K
8TM. ~ ..

119 'f 119

~\:V D·t;::.
TUBE ARRANGEMENT

(SCALE: 1/4)

8
NUMBER OF TUBE HOLES

REMARKS;

DIMENSION & VISUAL INSPECTION: SATISFACTION

THE GASKET FACE OF TUBESHEET HAVE VISUALLY BEEN CHECKED AND SATISFIED
WITHOUT ANY DAMAGE.

o WITNESSED BY
o REVIEWED BY

180-019-1-0

APPROVED BY

REVIEWED BY S.S.L~

PREPARED BY Y.S.t

CCK-4511951391-0100-K01-00001-074
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ASME I
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-11580 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 X3-10 )

( 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 X 1-3 X 1-4 X 1-5 1-6 X 1-7 X 1-8 X 1-9 X1-10

~ i~~ ril~ 1~ll.c1i0JVEJ IA~ IA~3 IA-~ IE]
L, r L, rl

L ---l

\x ~

---
,/I. __

'co' ~
~ '".- ~ ...~ =;;v ~ ,-f ~- ~

-~NOZZLE
@® ~

13 T4
6' 6' 24' 20' ~

51-1 I 52-1 I I Tl-1 T2-1 I 13-1 I T4-1

BLAN K

T2 25.2 26 25.94 26.58

T4 13.6 13.6 13.79 13.83

S2 10.97 10.97 11.22 11.19

T3

T1

S1

THICKNESS (mm)

PART
LOCATION

LOCATION (GRID POINT)
(GRID LINE) DWG.

(MIN.) > < .••....~

SHELL & 3 (180°) 9-10 15.26 15.21 - -
CHANNEL 4 (270°) 15 15.33 15.25 - -

PART LOCATION DWG. (MIN.)
:....... "::

1.:·/· .. •lUi, ..... " ://. ..•. ....

5-8 17.36 17.21 17.17 17.23

17 17.24 17.24 17.24 17.22

17.15 17.33 17.31 17.34

I:·:/:·i./ .•·:·

1-2 15.27 15.33 17.24 17.25

15 15.33 15.17 17.28 17.34

3-4 15.14 15.24 17.15 17.26

17 15.25 15.36 17.36 17.14

....:.

DWG.:i~ ,'111<, ....•..•..

DWG.<g«.F;9i,"I···}i 12si NOZZLE

17.21 17.35 17.23 17.37

DWG. LOCATION (GRID POINT)

(MIN.) I...:.y\ I.X'i_

TEST LOCATION: IN ACCORDANCE WITH STANDARD DRAWING S10.118./TEST EQUIP.: ULTRASONIC TH'K GAUGE (MAKER - WORLTECH, SN - WT610-106-61357)

THICKNESS (mm)

PART
LOCATION

(GRID LINE)

1 (0°)

2 (90°)

3 (180°)

4 (270°)

LOCATION

SHELL & 1(0")

CHANNEL 2 (90°)

3 (180°)

4 (270°)

LOCATION

1(0") 9-10 15.37 15.18
1---1-----.,f-----.,f-----.,If------t----+---+---+--1---1----1

2 (90°) 15 15.23 15.36

D REVIEWED BY / D WITNESSED BY APPROVED BY S.J.HWANG =- W.7 ))6" 1/7 (Iy-'

S.S.LEE~ J.-Jer /1 Ily
/J

Y.S.L1M >Zl /-) ec /1 /I~
Industrial SeIVICC3

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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I A S M E I I PAGE I ~I

INSPECTION REPORT
W/O NO. P-13SG-007

.jLSUnG 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-11580 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH DOC. NO. : SG07 - PAD - E11580 - 01

THIS TEST WAS CARRIED OUT ON THERE WELD SURFACE (CD, (Z), ®) OF EACH NOZZLE LISTED BELOW.

• TEST PRESSURE 150 KPa

• HOLDING TIME 5 MIN.
- -

SHOP COMPRESSED AIR

I 1
/ ~CD

/ ~ / ~(2)

/ I~® I

NO. NOZZLE SIZE DATE RESULT NO. NOZZLE SIZE DATE RESUIj

1 S1 6" NOV.27.'14 ACCEPT /
2 S2 6" NOV.27.'14 ACCEPT V

BLAN K /
V

V
/

B LAN K

/
/

/
/

V
/

/

1/
D WITNESSED BY l~lVIEWED APPROVED BY S.J.HWANG~t:ff JUV..2.I1II~
[] REVIEWED BY WITNESSED

Date I Signature: REVIEWED BY S.S.LEE~ AJoiJ~/l /¥
G;!f!Zr?i~~ )if; [I

I\J{)V~/~Industrial Services
PREPARED BY Y.S.L1M Xl

ISQ-069-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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1 A S M E 1 I PAGE I 9'1

I J)LSUnG I LEAK TEST RECORD
W/O NO. : P-13SG-007 DOC. NO. : ISC-QA-ALT-SGOO7-002

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11580 DWG. NO. VP-SG07-E11570-001 REV.06

• SKETCH

- -

- -

- [: - ------------------------ -

~
-

- ------------------------ - -

- ~ ~ -b -~
f--- C

- ------------------------ -

~
-

I- ------------------------ - -

'- -

- -

TUBE TO TUBESHEET INSPECTION TUBESHEET TUBE

TUBE TO TUBESHEET PRESS. GAGE I.D NO.
(WELDED BY STRENGTH CONDITION) & CALIBRATION DATE

TYPE OF
.AIR DN2 DETC. P004-034 (DEC.18.2013)

TEST
P004-054 (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 ~

S.J.HWANG ~~4 J)~./b ~~l~ APPROVED BY
D REVIEWED BY wmESSro

0* f Sigllllllld: REVIEWED BY S.S.LEE~ .bee . f6 IIlI
T.X;:;;j'"__ . ~ ~~

G"J~a~iSChe( ley ~('f
PREPARED BY /1

Qec/6 'I,!Y,S.L1M Y I

ISO-069-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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.. '.:~.:.'.. .....:.: ..:'.~:.:; ..~: ,,,.,:~~...:._":"~'::';'_-"""~:"'''':'~'' .: .... , , .. ..::,. ::..~~..:...: :: :', "::.: :.. ; .:.. : .. '. ·:::··L·

.~ 10 ]

REPORT OF CALIBRATION
.:iiI ~ ..~ .~ A-t

EQUIPI\IIENT NAME;
PRESSURE GAGE

REPORT NO.
ROC-131218-01Ji )1 ~. !r..:L!M 1:!!~

.SPECIFICATION SERIAL NO•
0.4 MPa POO4-034

.N W Sl~· t:!:js;a

CALIBRATION DATE RECAL. DATE
2014.12.17'.

Ii!~~Al-
2013.12.18 .;~:.

JJLii1.~. ~AI-

M.A,K,ER ..
WISE

'.ACCEPTANCE CRITERIA
KSB5305

All 2;f'A!- m-~ JI~

,RESULT

1~ 21 et : gr :Q.

(Yuual) (A~ept)

2. iiI~ ~ j}j- (Calibration Result)

NO. NQMINALVAl,UE

1 - 0.1

2 0.2

3 0.3
4 0.4

'5 .0.3

6 0.2

7 :0.1

REAL VALUE

0.1

0.2

0.31

0.41

0.3

0.22

0.1'

./

DEVIATION

0.0

0.0

0.01.

0.01,

0.0

·0.02

O.~

'~JI· JtJI·~,'~J. jjl~ ~AI- JI~f?~¥El .ii!~ ~AI- £101 ±a{gOI ~A1e PRESSURE

CALIBRATOR ( Serial No. : Q453, Certificate No. : H12-14$8-036) ~ Atg&O:I .ii!~!t {g~M
~~. g~muo.

. (The above certification certified calibration item by PRESSURE CALmRAT<?R ( Serial No. :

Q453, Certificate No.',: 812-1488-036) which is approved Korea Laboratory A~reditation

Sceme.)

REMARKS

ISQ-059-1-0 .

fj' REVIEWED CALmRATED BY
o WITNESSED
DaJe~~~atur~_

1// r--.....J f~,~k'Y' yIClermanischer LlOyd AJlPROVED B
, , ~eJVices

ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-074
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ii\ s M~l [PAGE) 11]

REPORT OF CALIBRATION
1il~ ~ ~ A~

EQUIPMENT NAME
PRESSURE GAGE

REPORT NO.
ROC-141l06-02

JI JI ~ S!:ilM ~!!

.SPECIFICATION SERIAL NO•
0.4MPa POO4-054

At gj' i!~ ~§:

CALIBRATION DATE
2014.11.06

RECAL.DATE
2014.11.05

.iil~ itA!- AIl.iil~ i!A!-

MAKER
WISE

ACCEPTANCE CRITERIA
KSB530S

~I ~ A!- I:t~ Jle

-RESULt

.21 a-:~ :§:
J)1SIInGI~1tY

1. ISC QWltllJJUed II,

QA OEPT..o oS - "!'.-4<.
(Visual) (Accept) DATI!A/Q//' t. 2D If./.

2. jjl~ il11l- (Calibration Result)

~ NQMINALVALUE REALVALIJE DEVIATION

1 0.1 0.1 0.0

2 0.2 0.2 0.0

3 0.3 0.3 0.0

4 0.4 0.4 0.0

5 0.3 0.3 0.0

6 0.2 0.2 0.0

7 0.1 0.1 0.0

~JI JIJtE ~J• .iil~ ~A. JI~2£liif!.E1 .iil~ ~A. s:t0l ±a~ol ~A1E! PRESSURE

CALffiRATOR (Serial No.: Q453, Certificate No.: HI4-1773-035) ~ At§atOl jj!gj!!, {!1~M

gJ~ ~2:lttUO.

(The above certification certified calibration item by PRESSURE CALmRATOR ( Serial No. :

Q453, Certificate No. : HI4-1773-635) which is approved Korea Laboratory Accreditation

Sceme.)

REMARKS

ISQ·059·1·0

,Il-"REVIEWED
o WITNESSED
Date ( Signature:

Gta~loh ~1YJ
Industrial SeTVices

CALmRATED BY

APPROVED BY

IlSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-074
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10. Heat Treatment Records
& Charts

CCK-4511951391-0100-K01-00001-074

202/296



11. Production Test Records

CCK-4511951391-0100-K01-00001-074
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.• 'i:l

..E=i
tY1

.:::::
I>£I·L

;::;:.y--

Report No. : ISC-141 022-06

~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 r . Tel. : 052) 231-7670

Material: SA240-S31803 (15T) A SME] F~' 05~ 239-0335

PWHT:No

TENSILE TEST CHARPY-V IMPACT TEST BEND TEST HARDNESS TEST
Item No I
Joint No I SIZE (mm)

Y.S T.S E.L RIA Type of Test
Absorbed Energy (J)

Test
WPS No. 10 No. (mpa) (mpa) (%) (%)

Failure &
Temp (·C) Location

Kind Result Kind Result
t x W Localion 1 2 3 A.V

E-11570! T-1 15 x 19 587.2 745.8 36.5 - BASE -45 32.9 28.0 94.1 51.7 WELD SIDE GOOD
A-01!

BLANK r-GT.SM-10H.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
101H

-45 112.5 103.5 120.2 112.1 BASE SIDE GOOD
I BLANK I

SIDE GOOD
Specimen 'Size (mm)

10 x 10 x 55
Acceptance Criteria (J)

(Transverse Direction)
AV: 20 I Min. : 14 ---j BLANK I

BLANK

Specim en 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 <g,!7\~ : 2014.10.22 ~~ <g,!7\~ : 2014.10.22 AI gj 7\~: J. H. KIM~ I ~'2.!7\~: 71~~gj7\~: S. M. LEE
.".-1 _

.~ ~_,.L_ .i>- ..~~

Test Date Issue Date ~u Approved by Technical manac
.,r.r-'--

Tesled or Analyzed by ,0/:»-
* Remarks ~viowe(j
1. Universal Testing Machine I. D : 61048, Calibration Due Date: 2014.08.18 -2015.08.17 Witnessed /'
2. Charpy Impact Machine for Metals 1.0 : 07-1990, Calibration Due Date: 2014.10.10 - 2015.10.09

~A ler REVIEWED... o WITNESSED~/~'~

".7'"'1 ~--.o:- IFdt"..~I~<ure.

ILSUNG CORPORATION 14412 <~, /-aev~q
HSBGS G~rma~r oy,.

Industrial SeIVic',',

CCK-4511951391-0100-K01-00001-074
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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 TE'ST CERTIFICATE -Wub, Ulju-Gun. Ulsan. Korea

WIO No. : P-14SG-007

[ASME J
Tel. : 052) 231-7670

Material: SA516-70 (17T) Fax : 052) 239-0335

PWHT :No;,

TENSILE TEST CHARPY-V IMPACT TEST BEND TEST HARDNESS TEST
Item No I
Joint No I SIZE (mm)

Y.S T.S E.L RIA Type of Test
Absorbed Energy (J)

Test
WPS No. 10 No. (mpa) (mpa) (%) (%)

Feilure &
Temp ('C)

Kind Result Kind Result
t x W Location 1 2 3 A.V Location

E-11570 / -45 42.2 55.3 23.7 40.4 WELD
A-02/ I

BLANK
I I BLANK I r-BLANK

GT.SM.SA-1.1-107F -45 137.7 140.1 113.6 130.5 HAl

Specimen Size (mm)
10 x 10 x 55

Acceptance Criteria (J)
A.V: 20 / Min. : 14

(Transverse Direction)

BLANK
1

Specimen Type - ASME Sec. II .A 370 - -

Test Method - ASME Sec. II .A 370 - -

AI~ 'gJ:;q : 2014.10.22 ~~ 'gJA~ : 2014.10.22 AI ~ A~: J. H. KIM~t ;:;;'2!A~ :71~~gjA~: S. M. LEE
j

t> •..-- . .

Test Date Issue Date Tested or Analyzed by {b!.,;r{ Approved by Technical manae
..- (

* Remarks /"
1. Universal Testing Machine I. D: 61048, Calibration Due Date: 2014.08.18 -2015.08.17

ff':ViewOd I~ REVIEWED2. Charpy Impact Machine for Metals I.D : 07-1990, Calibration Due Date: 2014.10.10 - 2015.10.09
Witl10SS0d o WITNESSED

~~~::,,~
Date I Siaoature:

.I-/~~~L7~YdTT~TTN~ rllDPllD A TTllN -, ..
..-c-A ....... 'I ~

Industrial Services
HSBGS

""C1

~
t±1

~IY
-...

CCK-4511951391-0100-K01-00001-074
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ ~ J1/- AI gj ~ =u Ai

31

OL5UnG
lASMb\

ILSUNG CORPORATION

Report No.

IS·APN·E·11570·CITRT·001

Page _1_ of _2_

Customer

Item Name

~~

Item No.
¥~'t!.2:

SHELL CANADA ENERGY

CONTROL TEST COUPON

E-11570

Project Name

~Af~

Traveller/PCS NO.
~C1I~2.f

Work Order No. tl-Af't!.2:
P/O No.

CARMON CREEK PROJECT

N/A

P-13SG-007

4511951391

SA240-S31803
15 [J mm

VP-SG07-E11570-001 Rev. ~

Densitometer I.D No.
s.'i:.JlI7171't!.2:

Shooting Position
~ J!l- !fl xl

View
~~

Joint Config.
~Gl22l'

06013399

[J Single o Double 0 Panoramic
8~12:l O13~ ~~6j

D Single o Double
e!-~ C7'f

'-0

BUn JOINT

Material/ Thickness
All @!/!¥! All fF »II

Dwg. No.
.s:t"!~2

Weld Thick'/Reinforcement
~Gl fF»III~Gl ~~

Penetrameter/Constrometer
~ J!l- .s: )j11Jll~ JlI

15

2

ASTM 1B
N/A

[J mm
[Jmm

[J S. Side
D F. Side

X-ray Equipment/Radioisotope
Q!l~~101 ~tJlI§!fl~±

N/A KVP mA

[J Ir-192 0 CO-60 35 Ci
Shim Thickness

~ fF »II
N/A

D inch
D mm

Focal Spot Size/Source Size
~~ 3JI

3.0X3.0
D inch

[Jmm
Sensitivity Wire type

~.'i:./3;I:i::6j ~.'i:.
0.016(W8)

[J inch
D mm

VP·SG07-COMM-01 0 . I\.
(ISC-RT-06) Rev·U

ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 AP1660(8th ED.200?)

TYPE I / FUJI #80

41/2" x12"

Exposure Time
!:r: ~ AI Z!-

Source to Object Distance

~~ J-l cl(MIN)

Source side of Object to Film Distance

~~ J-l cl (MAX)

Speafied Density
~2f.s:

Surface Condition
.H.t"!~E11

No. Of Exposures

!:r:~~*

hr min sec

- hr 5 min 20 sec

500
Dinch

Qmm

17
D inch

[Jmm

2.0 - 4.0

D As Ground DAsWelded
'21 of %~

6

Film Type/Brand/Size
~ ~ El- gjl3JI

Screen
~3E:!

"B" Attached

Lead Backing
HE!"~AI ~E.f

Procedure/Ace. Criteria
~xfM / E.f~Jle

No. Film/Cassette

Cassette Ul Film OH*

Front
Back

DYes .g.

DYes .g.

0.005
[2] inch

Dmm

D No!?-

D No!?-

SH'T

Ren j"JlsUflGI ~vlewed by
IsciOWltnesced by

0./\ DEPT.
ASNT L~~, "" Y.~. '-""'-

C<-}:!i_ No. ~1C561
DAr E bft. /}. 20/4~

I / /

Exposure Setup

o 0 0 !I'~~ 0 ~ 0::=' ~o s:JJ Q) SIJ b Q~ C2t>-ijJ
D<2DsiJ D&-C7~1 D~-~ 0 ~._

-I--;()~....::::¥.~\\j~..... §#.JI LQb1J1J rn
Location Marker Placement D Source Side [J Film Side

Total Sheet

~ ~ OH * 6 SH'T

Approved by
g. '2J B.M.SHIM

Owner/Customer -?~-?/:il~:U~
1il1C1~R::::EV~IE=W~E~D--.. 1

Level III 1-r-....... -=-....,....-:-+.=O=....;W:.r;I:.:.T;.JlNF..-~~tJ;;LI.~n _ ___H

~1!1!1 UThird Party Inspector tl-~ff ~ Jr.~~
-

.~ r /.,;g.o
Gellll1~UOYdl

Industrial Services

Examined by

AI ~ C.J.KWON~~

~ A P N Co., Ltd,

-' ._~:;;>...
e A P N Co., Ltd.

150-009-2-1

Level
~1!1!1

II [J Date of Examination ?3 A~~ A~

[J Date of Report ~::ilM ;:sr~~Af
-

2014.10.06
2014.10.07

CCK-4511951391-0100-K01-00001-074
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REPORT OF RADIOGRAPHIC EXAMINATION
~ A~ ~ Ep Jlt AI gj ~ :i1 Ai

(PAGEL]J
4-/;./

A C'\' Iy-, 1
ft Jl.Vrn r Report No.

.,OLSUnG
IS-APN-E-11570·CITRT-001

ILSUNG CORPORATION
Page _2_ of _ 2_

ii:! R ~
.A- li '2:J \!:! E.~ 1E .3 ~= '" 0

gr ~
00 01 ~ ell .::L!. Ci ~ ~ '2:! ell E... 1=0 C> -

~ ~ :::J. ~ .If. ~ AI 01 .2
~ ~ ~ ~ AI E:l §l

'GJ O(
~

t=l
t=I -r

Joint No. Film No. §. JI Grade Reject Welder Remarks
Ul
c: Cause IDNa.0

~~~~2. ~~~2 :0:>

ai c: c: 13 'S:
0 0 .c: "0 :0:> 8 5 = ~ID2:l §~Af~2. til .Jlc: 'iii 'iii 01 c: =0 13 = '='

Ql ::;] ::;] -
0- IL

::;]
~ l:! c: E ... c:-- "0 ~
::;] ,!l Ql '0. 0 ~2.!

C. 0 0 c: 0 £ Ul 0 ... (J
"0 ..><: - lI) ...

~ ~Ql 0 ..><: ..><: 01 l:! (J) E 01 (5Ql e:! 0 0 "0 c:
0 'w m m .S! 0 c:: ::;] ::;] ::;] 0
0 (J -I -I en 0- ::::> m l- en (J ~« ~

E-11570 e @) (§ @ @ @J e @J @ ® ©
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-

J.~u.m;;I~ ~vlewed b',
. . .

"'''' ~.

C\ DEPT.
A ::iNT Leve 1m"''''~
Cer1i rJn b1li"A1 .
Cll\TE ...v...:: 'f. /J .2014

-/

/'
~o WITNESS 0
lUi""

.J I (/\//x::, 'J>J ....
IlfermanISQOI r Lloya /

Industrf services

~ tevel (

8.M.SHIM 4-:tr -> Level
ExaminedbyC.J.KWON~< II III

cll~ Approved by cll~~«w
AI ~

.A.
~-- <5 --

~AP N Co., Ltd. ~AP N Co... Ltd.

150-009-2-1

CCK-4511951391-0100-K01-00001-074
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REPORT OF ULTRASONIC EXAMINATION
:E = II~ EJ oM AI 5.j l:::J -:l 1-1 .2is" c:J 0

~ ........ "',..... I

I A ~ lVl,D J Report No.

JLSUnG ILSUNG CORPORATION IS·APN·E·11570-CIT-UT·OO1

Page 1 of 1
-- --

Project Name ~.A~~ Customer 9-~9- Dwg. No. £~'<!:!.fl.

CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07·E11570·001 Rev. /\
Travelier/PCS No. 5.ell~2.~ Work Order No. & P/O No. ~.Af'<!:!.fl. Procedure IAcc. Criteria ~~f.A'j/-e:!-~ 71~

~Rev.
VP-SG07-COMM-010(ISC-UT-06)

N/A P·13SG·OO714511951391 ASME SEC.VIII.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C+API 660(Bth ED.2007)

Item Name ~~ Item No. .!f.~'<!:!.fl. Joint No. %~~ '<!:!.fl.

CONTROL TEST COUPON E·11570 SEE IDENT.NO

Joint Config ~~2g/' Method AI ~ W'E;l Surface Condition .IE~~EH MateriallThickness ;qJ ~/¥7Ji1

Butt Joint o Contact ~~ oImmerse 9-:§ AS WELDED and AS GROUND SA240-S31803 115T

Test Temp. AI~g£ Test Type ~EJl Manufacturer Ail ±.Af Serial No. ~E:!'<!:!.fl. Due Date '2!li~Af

[3o\mbient ~g 0
Equipment

Elev.gg AI~~1:l1 EPOCHXT OLYMPUS 081113804 2015.06.12

Type Block Angle Frequency Size Manufacturer Serial No. Type Length Manufacturer
~EH .:ii!~Zj-s:. ~li~~ ~1.71 ~1±Af ~E!\!!:2:. ~ElI ~Ol Xil:l;;Af

Transducer
MSEB4 o· 4MHz 100 MWB 57462-22034 Cable

'ef~Af 4CaX15LAD45 45· 4MHz a'15 TKS DLANBOa 3nOI~ LemoOO+
Lemo01 2M KrautKramer

4CaX15LAD70 70· 4MHz 8'15 TKS DLANB14

Test Angle AI ~:z.j-£ Couplant ~ ~ OH ~ Calibration Block .:ii!~~~

000 0450 0600 0700 oGlycerin ~ 2.1 All E! o Oil 2.~ 0CMC IIW, REFERANCE BLOCK

C. "0 Ql

~ Ql Location %OAC "C

Ident. No. .(jj' Length Width Depth ~ Remarks

~ ~ '<!:! .fl. ~ 0::: Sf! ~I
~Ol ~ ?! 0\ (MAX) (!)

til ::i1
from ~~~~

gj- .. S::::J.
1§" ='='

A01-1 V No Recordable Indication Final

A01-2 V No Recordable Indication Final

-BLANK-
;~ ,.. ..... ,. ~ ,~.:: ,~') Ir-l P .p,," .~"-~~A.?~~d h":!

....,::.'; :.~~:~-;;., '-.'J \'\'~tv~;~~cd by
_. _.

(j\ US: 'T. .."'n,_
;. ~'.;;. -~ '! !~i~V()jJ~>~~~i ><,~.- /t ..",:.

L)/\'I~·i.:': /2:1. flo ~~G z.l';;~
Sketch of Scanning I v /

~L6 ---=-- ~ ./

XlK. ) ~REVIEWED

o WITNESSED

'T 9 Date I SIgnature: ~

~~/n 4:/1
CJ

Ge anlsche·~
Industrial Services

o SKETCH ON DOT LINE, IF NECESSARY or o ATIACHED. ~RAI ~~\1011 ~71I~I~~7iL~EE.-c ~¥~~.

Level
TT

o Date&Time of Examination ~.Af~A~/AIn- 2014.10.08
Examined by C.J. KWON ~ ......

AI ~ L./ ell \1l! o Date of Report !i!.:ilA'j <;j-~~Af 2014.10.08

if)AP N Co., Ltd. 0 Owner/Customer9-~9-/:il~ ff~t!!-

Approved by -4--a:->
Level

~ eJ 8.M. SHIM III o Third Party Inspector~2..! i!:l Af t'! U ANI/AI'" ell~.44
-

~A P N Co., Ltd.

ISQ-009-2-2

CCK-4511951391-0100-K01-00001-074
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REPORT OF PENETRANT EXAMINATION
~ ~ @ ~ AI gj ~ ~ A1

I ~ ,... .... T""'l I

[PAGE!

IS-APN-E·11570·CIToPT-001

fi \:) lVl.D I Report No.

i~LSUnG

Project Name ~A~~

CARMON CREEK PROJECT

ILSUNG CORPORATION
Customer -?-~-?-

SHELL CANADA ENERGY

Page

Dwg. No. .s:. '211ti £

VP·SG07-E11570-001

of

Rev. D
Rev.~

Traveller/PCS No. '§'C11 ~~f

N/A

Item Name ~~

CONTROL TEST COUPON

Process of PT~~'Et~~~

VISIBLE, SOLVENT REMOVABLE

Work Order No. & P/O No. ~Aflti£

P·13SG·007/4511951391

Item NO. ¥'I5-Iti£

E·11570

Black Light No. -§-~ ~fol.§. Iti £

N/A

Procedure I Acc Criteria ~:;tfAi/~~ 71~
VP-SG07-COMM·010

(ISC.PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD.
+ API 660 (8th ED. 2007)

Surface Condition .±f. '21~EH

AS WELDED

Black Light Intensity ~~ ~fol.§. .:gj-.s:.

[] N/A ft-cd D

APP.8

I.Jw/crrr

MateriallThickness All ~/""F7J\1 Testtemp. AI gj.g.s:. Light Source ~~ ~t:ll Light-Source to Object Distance/LUX .:'l':~Pi2.I/~£

SA240·S31803 /15T 20 "c GLOW LAMP 550 W 150 em 11 30 Lux

Penetrant Brand~.±f..Type~EH.Batch No.Ail~lti£ Apply D Brush ~~

~ ~ Ail NAWOO / NPP-2/13NPP14 A~.R [] Spray~A~..., C>

Emulsifier Brand~.±f..Type~EH.Batch No.Ail~lti£ Apply D Flow-on ~El

if- ~f Ail N/A A~.R D Spray~A~..., C>

Remover Brand~.±f..Type~EH. Batch No.Ail~lti£ Apply D Brush ~~
i

Ail ;;Sj Ail NAWOO / NPR1·3/13NPR14 ~~ DSpray ~A~

Developer Brand~JE.Type~EH.Batch No.Ail~lti:2. Apply D Brush ~'@!

~ ~ Ail NAWOO / NPD·4/13NPD14 A~.R [] Spray ~Af..., C>

D Immerse ~~

D Immerse ~~

[] Handwipe !f-to~\:!I

D Immerse ~~

D Immerse ~~

Dwell time ~ .!f-Alll

10

Dwell time ~:x1 Am

D Wash ~Oj\:!l

Bleed out *~Alll

15

min~

min~

C. 15Ql Ql
Ident. No. 0 'iii' Interpretation0

~~Iti£
« 0::

¥! ~
W l=l..

A01-1,A01-2 V No Recordable Indication

-BLANK-
IAe

, .L

Remarks
t:l12

" "1
bv

.. ~ DEPT. S. J. HWANG

.... // /

10'REVIEWED
o WITNESSED

I ...,

. 10-
//~ 7:ua~:i(/~

r LIOyol
Industrial services

r1 SKETCH ON DOT LINE. IF NECESSARY or r 1ATIACHED. ~.9.AI g~eloU ~71IAI of7iL.-f.'£'= ~¥~~.

[]Date&Time of Examination ~Afgj Xf/AIl!' 2014.10.07

Examine,d by C J KWON ~,_--:::::::::===-- L.."e...",:vel
AI ~ .. , .",.--~:=-== 211!1!!

iI) A P N' Co., Ltd.

II [JDateofReport ~:ilM ~2:!gjXf

D Owner/Customer-?-~-?-/2:zJj Y&~

2014.10.07

Level III 1-==---------=....,....,......,....,..------.,..----1
CiI!1!! DThird Party Inspecto~~?3A~~ D ANI/AI

-----::------------- -
t> A P N Co., Ltd.

150-009-2-4

CCK-4511951391-0100-K01-00001-074
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s
[A"SMF]

Test Report
Certificate No. : 201410-349-05

Certified ISO 9001

by TRACI

1. Client

o Name: ILSUNG

o Address: 74, Daejeong-ro, Onsan-eup, Ulju-gun, Uisan, Korea

o Date of Receipt : 2014. 10. 17

2. Use of Report : Quality Management

3. Test Sample

- Item : E-llS70

- Part: CHANNEL

- Joint: A-Ol

- Material: SA240-S31803

- Thickness: 1ST

- WPS/PWHT/TEST : GT.SM-10H.10H-101H/NO/PQR-3

4. Date of Test: 2014. 10. 17

5. Test method used

- ASME BPVC SEC IX : 20l3ED / QW-470

- ASTM E407-2007

- ASTM E384-2011e1

6. Testing Environment: Temperature: (22.6 ±O.6) °C, 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 (SiClLlatdfe)... Name: Mu-Sik Joung W~ture)
~...,..

/' Co......

i
·~29.

--:>,.-~ j'-=-' I.

2:-'"fc::;. f?l

MSTECH C L
~:2~ .,

... h~l 'l-l'
. 0., . ~~~~~!.; l!';EVIEWED

~ .(.i?~jJ~; 0 WITNESSED

(14, Yaksu 8-gil, Buk-gu, Ulsan, Korea. URL:www.~i. Date~, ..

Tel: 052-289-9107-9/ Fax: 052-289-9209 G~anISC r L1~ SIc; r .Y1
Industrial Services

Page( 1 )/( 6 )Pages

c ~.. t rvlSf:-Q?--'2Qc.02(o» :
t. t to t:: <. "_".

<. (.<:. ( 'i.(".("< <. ; 1..(..,

(. ~ (. (,

\ 4.. (, <.. l i. \
I f l. t (. {. '.. 1.... L (

CCK-4511951391-0100-K01-00001-074
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lASME I
Test ResuIts

Certificate No. : 201410-349-05

1. HARDNESS TEST RESULTS

1.1. Test method: ASTM E384-2011el

HARDNESS POINT

B

--+---

(PAGECiJ

Certified ISO 9001
by TRAG

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
lJ WiTNESSED

D~. -~~ . .I~
Germanlscher (loyd

Industrial services

Page( 2 )/( 6 )Pages

", :...
c ,, t. c I.. t l '- t.

( <;. (

'- l L <, ,,(,

CCK-4511951391-0100-K01-00001-074
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( ASME I rPAGE[]iJ

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 : 20BED / QW-470

[ Photograph of Macro etching]

REVIEWED
o WITNESSED
Date I Signature:

G~~ .1)0
Industrial Services

Page( 3 )/( 6 )Pages

MST-QP-2(l'-vS·:O)
'. L _. :

'. t ;
;. <.. '- '- '. (,.... "- ,

CCK-4511951391-0100-K01-00001-074
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[ASME 1

It:1..··'······8'· .
~.... ": -

i "
" -~; ;;~: .-

Test ResuIts
Certificate No. : 201410-349-05

.\«(NI;J)lTWUr
;\IF\JJlJR t)t' 'HIt:
1.\r·"IU f;.t'nl.'

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 WITNESSED0z:s:
Gm:s:;Z~

Industrial S&lVices.

Page(4V(6)Pages

, iV151..:QF'-2q"OS(O)
. ,

CCK-4511951391-0100-K01-00001-074
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IASME I (PAGEW

1'··.·.·~..······..···.S'ifSi;·

{ffi; ',,"""\
•.:' ..
,,\~ , ~

._'1 ~

Test ResuIts
Certificate No. : 201410-349-05

Certified ISO 9001
by TRAG

3. MICRO ETCHII\JG TEST RESULTS

Measurement Magnification: x 200

Location :# Heat Affected Zone

3.1. Test method: ASTM E407-2007

[ Photograph of Micro etching]

REVIEWED
o WITNESSED

D~".Po . I
Germanlscher Lloyd <

Industrial services

Page( 5 )/( 6 )Pages

CCK-4511951391-0100-K01-00001-074
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lAS ME) {PAGE[j}j

Test Results
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 TRACI

- The end -

Page( 6 )/( 6 )Pages

~ """: : . '-

c ,

CCK-4511951391-0100-K01-00001-074
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( ASME t

Test Report

for

Ferrite Content

(PAGE[[j
1'1/:J-!

Report No.

Customer

Date

: 'YSM14·1111·1F

: ILSUNG CORPORATION

: Nov. 11,2014

Etching Method: 10% Sodium hydroxide,(Electrolytic)

Attchment : Ferrite Content Test Report 5 Page(s)

Test Conducted by 0 .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

~ v~ ~

[--~"-j

YOUM SUNG TECH

YOUMSUNG TECH Co., Ltd.
#598-17, HWAJEON-DONG, KANGSEO-KU, SUSAN, KOREA

TEL: 051)941-1369 FAX: 051)941-1370

CCK-4511951391-0100-K01-00001-074
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l ASME'

Page : 1 of 5

L_',~,~~__=
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, SUSAN, 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 Content Test Resu It
Test Method: ASTM E562-11

WPS No.

GT.SM-10H.10H

-101H

Location Result (%)

1 Cover Pass Weld 57.7

2 Mid-Thickness Weld 47.5

3 Root Weld 51.2

4 Cover Pass HAl 55.4

5 Mid-Thickness HAl 52.6

6 Root Weld HAl 54.1

7 Base Metal 51.1

Locations for Examination

Remark

1

CCK-4511951391-0100-K01-00001-074
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YOUM SUNG TECH

\ ASME]

YOUMSUNG TECH Co., Ltd.
#598-17, HWAJEON-DONG, KANGSEO-KU, SUSAN, KOREA

TEL: 051)941-1369 FAX: 051)941-1370

IPAGEl I)-I

Ir/2-/

: YSM14-1111-1F
: GT.SM-10H.10H-101H

Page : 2 of 5

Magnification

: X500

Magnification

: X500

Location: Cover Pass Weld(l)

Location: Mid-Thickness Weld(2)

CCK-4511951391-0100-K01-00001-074
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L.~~"","",-", __",lJ.jJ

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, SUSAN, KOREA
TEL: 051)941-1369 FAX: 051)941-1370

Pa e : 3 of 5

[PAGE[Jf]
1£/21

Magnification

: X500

Magnification

: X500

Location: Root Weld(3)

Location : Cover Pass H.A.Z(4) LSUnG tJReviewed by
ISC OWrtnsssed by

QA DEPT. S. J. HWANG
DATE 0 ' :J-r 20 f

CCK-4511951391-0100-K01-00001-074
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L-_<_~__ <.~
YOUM SUNG TECH

[ ASME )

YOUMSUNG TECH Co., Ltd.
#598-17, HWAJEON-DONG, KANGSEO-KU, SUSAN, KOREA

TEL: 051}941-1369 FAX: 051)941-1370

[PAGE[]2]
/fjJ./

: YSM14-1111-1F
: GT.SM-10H.10H-101H

Page : 4 of 5

Magnification

: X500

Magnification

: X500

Location: Mid-Thickness H.A.Z(5)

Location: Root H.A.Z(6)

CCK-4511951391-0100-K01-00001-074
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L~_~" ,__1

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 it]

/¥~I

: YSM14-1111-1F
: GT,SM-10H.10H-101H

Page : 5 of 5

Magnification

: X500

Location: Base Meta1(7)

REVIEWED
o WITNESSED
Dlde· I Slgnabn:

~~jYJ
hIusIrlaI seMces

CCK-4511951391-0100-K01-00001-074
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l ASMEJ [PAGELJi]
19 2

YOUi\1 SUNG ll-CH Ferrite Contents Measurement Record

Report No. YSMI4-1111-1F Page: lof 3

WPSNo. GT.SM-IOB.I0B-I0IB

TESTMEmOD ASTME 562-11

MATERIAL SA240-S31803

REVIEWED
o WITNESSED

~: WIrman'sclM,o .d

Grid Type 10 x 10 Square Type Magnification x 500

Field Cover Pass Weld(l) Mid-Thicklless«Weld(2) RootWeld(3)

No. Pi PP(i)(%) [Pp(i)-P P,(i)(%) [PP(i)-P 1
2 Pi PP(i)(%) [Pp(i)-Pp av ]2

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 7.4 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 3.4

8 54.5 54.5 10.4 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 2.4 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 10.4 51.0 51.0 12.6 54.0 54.0 8.1

17 51.0 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 2.4 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 (avg) =lIn:rPp(i) (%) 57.7 47.5 51.2

2}112 2.8 2.6 2.4S ={1/(n-l):r[ppi-Pp]

95% CI =t x ShIn (n=20 => t=2.093) 1.3 1.2 1.1

Vv =. pp(svg)x 95% CI (%) 56.4 - 59.0 46.2 48.7 50.0 52.3

% RA ={(95%CI)/PP(avg)} x 100 2.3 2.6 2.2

Test conduded by D S Lee I Youmsung Tech. Co., Ltd Test Date Nov. 11,2014

Authorized By

CCK-4511951391-0100-K01-00001-074
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YOU,'v'j SUNG 1 ECH

( A SMEl (PAGE [ 21))
Jo/2. (

Ferrite Contents Measurement Record

Report No.

WPSNo.

TEST METHOD

MATERIAL

YSM14-111l-lF

GT.SM-I0H.lOH-lOlH

ASTM E 562-11

SA240-S3l803

Page: 20f 3

Grid Type 10 x 10 Square Type Magnification x500

Field CoverPass HAZ(4) Mid-Thielmess:a.A.Z(S) Root H.A.Z(6)

No. p! PP(i)(%) [Pp(i~Ppav J1 PI P!C:i)(%) (PP(i)-P J1 PI PP(i)(%) (Pp(i~P

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 (~vg) =l/nI:Pp(i) (%) 55.4 52.6 54.1

I: 2m 2.5 3.2 3.9S ={lI(n-l) [PPI-PpI }
95% CI =t x SI...}n (n=20 => t=2.093) 1.2 1.5 1.8

Vv :!::;; pP(avg):l: 95% CI (%) 54.2 - 56.5 5I.l 54.1 52.2 55.9

% RA ={(95%CI)/Pp(BVg)} x 100 2.1 2.9 3.4

Test conducted by D S Lee I Youmsung Tech. Co., Ltd Test Date Nov. 11,2014

Authorized By

CCK-4511951391-0100-K01-00001-074

223/296



{ASME 1

YOU'/] SUNG 1 fCH Ferrite Contents Measurement Record

Report No. YSMl4-1111-1F Page: 3 of 3

WPSNo. GT.SM-I0H.I0H-I0IH

TEST METHOD ASTME 562-11

MATERIAL SA240-S31803

Grid Type 10 x 10 Square Type Magnification x 500

PP(i)(%)

Base Metal(7}Field
.------~.;......--- ...........,....-----_rl_--.;......,.....--~---__1I__--...,....- ____,r___---....

No. PI

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) = I/n~Pp(i) (%) 51.1

2.1

95% CI = t x S/-vn (n=20 => t=2.093) 1.0

Vv ~ Pp(avg)± 95% CI (%) 50.2 52.1

% RA = {(95%CI)IPP(avg)} x 100 1.9

Test conducted by D S Lee I Youmsung Tech. Co., Ltd Test Date Nov. 11,2014

Authorized By

Industrial services

CCK-4511951391-0100-K01-00001-074
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I A S M E I I PAGE I IJ---I

W/0 NO. P-13SG-007

J)LSUnG 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-11580 DWG. NO. VP-SG07-E11570-001 REV.OS

• CHECK LOCATION SKETCH DOC. NO. : SG07 - HARD - E11580 - 01

21 il 21 ~I

I
A-02

I
A-03

I
A-04

I
~ r,

~

~" --.
~ ~

~6" 6"

ACTUAL VALUE ACTUAL VALUE

NO.
CHECK (UNIT: HB)

RESULT NO.
CHECK (UNIT: HB)

RESULT
POSITION W.M HAl B.M POSITION W.M HAl B.M

1 A-02 184 183 164 ACCEPT 11 2 181 189 166 ACCEPT
B-05

2 A-03 183 189 165 ACCEPT 12 3 186 186 168 ACCEPT

3 A-04 185 191 165 ACCEPT 13 1 189 190 167 ACCEPT

4 1 178 186 160 ACCEPT 14 B-06 2 179 186 168 ACCEPT
I----

5 B-03 2 185 194 160 ACCEPT 15 3 183 193 167 ACCEPT
I----

6 3 186 192 165 ACCEPT 16 SB 177 181 166 ACCEPT
S1

7 1 180 185 157 ACCEPT 17 SD 180 189 159 ACCEPT
-

8 B-04 2 190 181 168 ACCEPT 18 SB 181 188 166 ACCEPT
- S2

9 3 185 193 157 ACCEPT 19 SD 189 192 159 ACCEPT

10 B-05 1 179 181 162 ACCEPT BLAN K

• REMARK -+
1. TEST EQUIPMENT (I.D No.) W.l\I \\// HAZ ! B.M

: BRINEL HARDNESS TESTER _ TELEBRINELL (Q317) I MIC10 (Q476) I I2. ACCEPTABLE CRITERIA: MAX. 237 HB (248 HV10) -o WITNESSED BY ~VIEWED APPROVED BY S.J.HWANG ~~ Pet /1 I (Vo REVIEWED BY WITNESSED ~/,}f/L .

Date I Signature: REVIEWED BY S.S.LEE ~ ))££<11'(1./
~~rmanisch Lioyd 'I PREPARED BY Y.S.L1M .-><t- Pec.. /1 'IV. '''' .

ISQ-011-1-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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13. Hydrotest Report & Calibration
Certificates
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I PAGE 1/3 - r I

ILSUNG CORPORATION

\ ASME I

ISO-010-1-0

~L5UnG PRESSURE TEST RECORD (1 OF 1)
W/0 NO.: P-13SG-007 DOC. NO. : ISC-QA-HYD-SG-007-058

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11580 DWG.NO. VP-SG07-EI1570-001 REV.06

~
1ST STAGE 2ND STAGE 3RD STAGE / PRESS, GAGE

DESCRIPTION
• SHELL • CHANNEL D I.D NO. &

CALIBRATION

MAW,P. 3639 KPa 965 KPa IKPa DATE

TYPE OF • HYDROSTATIC • HYDROSTATIC D HYD~1sATlC 1ST STAGE
TEST

D OIL PRESSURE D OIL PRESSURE D OIL P SURE P100-021 (2014.12.10)

BLANK I"
P10D-120 (2014.12.10)

TEST PRESS. 5195 KPa 2147 KPa
(5.195 MPa) (2.147 MPa) / lU'a

2ND STAGE
HYDRO.

TEST TEMP. 5~17 ·C 5~17 ·C ·C PD50-005 (2014.09.12)

TEST P050-145 (2014.09.12)

HOLD'G TIME 60 MIN. 60 MIN. I MIN.
3RD STAGE

RESULT ACCEPT ACCEPT I
BLA NK

DATE DEC. 19,2014 DEC. 22, 2014 1/
TYPE OF D AIR D AIR D AIR

~TEST
D N2 D N2 D N2
D D D --- P- (..)

TEST PRESS. Kg/cm2G K9/C~~ Kg/cm2G

PNEUM. 2ND STAGE

TEST
TEST TEMP. MIN. ·C I B LAN K t MIN. ·C P- (..)

~.
P- (..)

HOLD'G TIME Min. Min.

~
3RD STAGE

P- (..)

------
I.---"'" P- (..)

DATE

• SKETCH ACT'L TEST TEMP.

PRESSUREt 1ST STAGE: 5700 Kpa( 5.7 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.
.................. .................. :..................

1\
(T.P/1.3)

2ND STAGE: 75 Min.

TIME
"",

HOLDING TIME

D WITNESSED BY I"] r:vicwed /' - S.J.HWANG :;;//~/;) l,~
~~IEWEO

I APPROVED BY
D REVIEWED BY ~itncssed -7) t/ e..c ';1..:>-

V"ITNESSED7-
DateJSignatu~e: REVIEWED BY S.S.LEE~ .p fLc. .2').. "~

/Jd_.JJ.

~~~~PREPARED BY
Ii _

f--:.)1-.~ j ~1-41? '><J/~ Y.S.L1M "'XT Dec:...;t..'l.. 1,1;.
~,:SR GS

CCK-4511951391-0100-K01-00001-074
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l ASME ]

T ES T R E P 0 R T
Applicant Company IL SUNG CORPORATION Client

Address 917 WOI\ISAN-L1, ONSAI\I-EUB, ULJU-GUI\I, ULSAI\I, KOREA

Receipt Number SW14120809 Receipt Date Dec. 08. 2014
..,-.

Sampling Gatherer Kim Dong il~, Sampling Date Dec. 08. 2014

-
pyun Won Sung ~{gn-Iapplication Reference Analysis Manager

'""'I.-
Test Result

( Unit: mg/.e)

~ Potable Water
Effluent

Test Method
Test Item Standard

Chloride(CI-) 6.2 - Silver Nitrate Titrate

/
ED

o WITNESSED Itn"t", I Sianature: lac
~Ec /J)'bc ~';.-ff ~TI=DBj;HS. J9HW~ -,vhGerm ani scl'fe f'tTOyd

Industrial ServIces -_.~-- .- // Lz:....
- .... Il7/

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

~flj
Dec. 09. 2014.

~rgl~~
MILLENNIUM SUP CO., I~JHUI!1!J

g~~e.1....."'.,., ..
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

CCK-4511951391-0100-K01-00001-074
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[ASMEl -_._ ......... _-
REPORT OF CALIBRATION

.:iil ~ ~ 6:(. A-t

lPAGEI 5)

EQUIPMENT NAME
PRESSURE GAGE

REPORT NO.
ROC·140912·07

JI JI ~ 5:!:i.lAi ~§.

SPECIFICATION SERIAL NO.
5Mpa P050-005

At gr i!~ ~~

CALIBRATION DATE RECAL. DATE
2014.09.12 2015.09.11

:iil~ ilA!- XII jj1~ it A!-

MAKER ACCEPTANCE CRITERIA
WISE KS B5305

1I1 ~ xt m-21 Jt~

RESULT

~(
pCrG IllofRO'ilewed by

1. i!!!":~ :§ 15C n Wllnessed by

aAr~P-:5" ......
(Visual) (Accept) OAT . • J/1-. 20 jJ.

2. Ji!~ ~.ilI- (Calibration Result) I-

~ NOMINAL VALUE REMYALUE DEVIATION

1 1.0 1.0 0.0

2 2.0 2.0 0.0

3 3.5 3.5 0.0

4 5.0 5.02 0.02

5 3.5 3.5 0.0

6 2.0 2.0 0.0

7 1.0 1.0 0.0

~JI JPU= ~J~ :ii!.~ t:1N JIt!!2~9'!E:1 jj1~ t:1N £IOi :1:Et~OI ~X18 PRESSURE

CALIBRATOR ( Serial No. : Q453, Certificate No. : H12-1488-036) ~ At§otOi jj1~~ ~ i1!!l M
g/i! e~mLIq..

(The above certification certified calibration item by PRESSURE CALIBRATOR ( Serial No. :

Q453, Certificate No. : H12-1488-o36) which is approved Korea Laboratory Accreditation

Scheme.)

REMARKS

ISQ·059·1·0

[!r ~cV!EWED
:J VJ\TN:'=SSED
Date I Sigtlature:

. l~/">"~
Icfermanj)o(her Li~Y~

Industrial Service·,

-

CALIBRATED BY

Ii

1
APPROVED BY

ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-074
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(ASME I
REPORT OF CALIBRATION

.iiI ~ ~ ~ A~

EQUIPMENT NAME
PRESSURE GAGE

REPORT NO.
ROC-140912-08

JI Jl 2:l S!.:i1M ~~

SPECIFICATION SERIAL NO.
5Mpa P050-145

N~ itE:! ~~

CALIBRATION DATE RECAL.DATE
2014.09.12 2015.09.11

jj1~ gJ~ }Jljj1~ if~

MAKER ACCEPTANCE CRITERIA
WISE KSB5305

Jill ~ ~ m21 JI~

RESULT

1. 21'
(Visual) (Accept)

2. 1il~ ~:i1I- (Calibration Result)

1

2

3

4

S

6

7

NOMINAL VALUE

1.0

2.0

3.5

5.0
3.5

2.0
1.0

REAl, VAIJJE

1.0

2.0
3.5

5.0

3.5

2.0
1.0

DEVIATION

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2tJI JIJle ~Jt iil~ ~A. JI:et2~!iFEl .iil~ ~At 5:101 ~a~jOl ~A1€! PRESSURE

CALIBRATOR ( Serial No. : Q453, Certificate No. : H12-1488-036) li At§6tOl jj1~~ {g 2!ij AI
g/~ ~2:lItLi 0,
(The above certification certified calibration item by PRESSURE CALIBRATOR ( Serial No. :

Q453, Certificate No. : H12-1488-036) which is approved Korea Laboratory Accreditation

Scheme.)

REMARKS

ISQ-059-1-0

1c.l-'Ri=VIEWED CALIBRATED BY
o WITNESSED

Da~i~

,ci:m~s{her L:;d 1.[.>0 APPROVED BY
Industrial Services

ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-074
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[ASME] (EAGE] 5=1
REPORT OF CALIBRATION

.:iil~ ~ 61 A~

EQUIPMENT NAME REPORT NO.

JI JI ~
PRESSURE GAGE ROC-141210-0S

S!:i!M \=!!!!

SPECIFICATION SERiAl NO.
10MPa PI00-021

~~ i1~ \=!!~

CALIBRATION DATE
2014.12.10

RECAL. DATE
2015.12.09

:iilat iI~ ~Ji!~ i!;ij

MAKER
WISE m-2:l Jle KSB5305

~l ~ ~

RESULT

1. 21 ~ : ~ .2
(Visual) (Accept)

2. .m~ ~]I- (Calibration Result)

,~Outm'&!I[~Yi~" 'r:~-
I IS C [l Vii:r~.Wld by

IQA DEPT.;) ....:#- --;; .....
DATE /~. /0. 20

1

2

3

4

5

6

7

NOMINAl, VAIJJE

2.0
5.0
8.0

10.0
8.0

5.0
2.0

REAl.WJLE

2.0

5.0

8.0
10.0
8.0

5.0
2.0

DEVIATION

0.0

0.0

0.0

0.0

0.0

0.0
0.0

~JI JIJle ~J. ]l~ ?:IN JIe!°£.tFEi :ii!.~ ?:IN 9.01 ~a~OI ~Al@ PRESSURE

CALmRATOR ( Serial No. : Q453, Certificate No. : Hl4--1773-03S) • A~~8WI jj1at!! '.!t i5j M
~~ 8~mUq..

(The above certification certified calibration item by PRESSURE CALffiRATOR ( Serial No. :

Q453, Certificate No. : Hl4--1773-035) which is approved Korea Laboratory Accreditation

Scheme.)

REMARKS

ISQ-059-1-0 ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-074

232/296



[ASM':E] [PAGE"] tl

REPORT OF CALIBRATION
1il~ ~ ~ A~

EQUIPMENT NAME
PRESSURE GAGE

REPORT NO.
ROC-141210-04

JI JI gJ S!::ilM \?!.§:

SPECIFICATION
lOMPa

SERIAL NO.
PI00-120

N~ iH!! 1:!!1!

CALIBRATION DATE
2014.12.10

RECAL. DATE
2015.12.09

:iil.~ il}J AII:iil.~ i1;Q

MAKER
WISE It~ Jle KSB5305

~I at }J

.•BE§YLT

1. 21 a : gJ: §:

(Visual) (Accept)

2. .iil~ ~ j1\- (Calibration Result)

-,..£kiUfi{\' [.ti-1\DYiD~Dd by
ISC n Wllne~d by

QA DEPT .tV. >- a.~ l
DATE I~ .h). 2011/...

1

:%

3

4

5

6

7

NOMINAL VALUE

2.0

5.0

8.0

10.0

8.0

5.0

2.0

REAL VALUE

2.0

5.0

8.0

10.0

8.0

4.96

2.0

DIWIATION

0.0
0.0

0.0
0.0

0.0
..0.04

0.0

~JI JIJI::: ~J. :iil~ ~N JIt!!'~£.!:FEl 1il~ ~AI- £lot ±a~ol .f?A1B PRESSURE
CALIBRATOR (Serial No. : Q453, Certificate No. : Hl4-1773-o35) li N§oHJt ]l~!!, ~~.kI

gJ1i SgJmuo.
(The above certification certified calibration item by PRESSURE CALmRATOR (Serial No. :

Q4S3, Certificate No. : H14·1773-o3S) which is approved Korea Laboratory Accreditation

Scheme.)

ISQ..059·1·0

~'KEV\EWt::.D
i.J Wl1NESSED
Date f Sil],natu~:

I ~~. AI.; 1/

IGeTman'ts'CheT Li~yd
, Industrial selVlc83}

CALmRATED BY

APPROVED BY

IlSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-074
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14. Painting Inspection Reports
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~LSUnG

[ASME]
CERTIFICATE OF SURFACE PREPARATION & PAINT REPORT

ILSUNG CORPORATION

, Date 29.Dec,2014

',- __lENT SHELL CANADA ENERGY ITEM name VRU INLET GAS COOLER

PROJECT CARMON CREEK PROJECT ITEM NO. E-11580

W/ONO. P-13SG-007 DWGNO. VP-SG07-E-11570-001 Rev. 6
ROUGHNESS ( SHELL SIDE) ROUGHNESS ( CHANNEL SIDE) ROUGHNESS ( SADDLE SIDE)

(medium: 40-70flJll) ( medium: 20-30flJll ) (medium: 40-70flJll)

Abrasive Type: GRlT Abrasive Type: GARNET Abrasive Type : GRlT

Testex PRESS-O-FILM TM HT PRESS-O-FILM™ Made in Testex PRESS-O-FILM™ HT
www.testextape.com X-Coarse

No. ~fA""
U.S.A. www.testextape.com X-CoarsejJ,JAfA 1.5 10 4.5 mil TESTEX 1;i,J.f",. 1.5 10 4.5 mil

'3810 11511m Reading NEWARK, DE 19715 3810 11511m
2O...x... .. (C~J2 64 XC Made 10 USA Gage less 2.0 mils USA 2O...x... 38 (C~/2 64 XC PJl'adeinUSA- 115 pm or 50 11m - 115 pm- -0.5 1.5 2.5 4.5 -mil COARSE (.8-2.0 mils) or (20 10 50 pm) 0.8 L5 2.5 4.5 mil

CLIMATIC CONDITION: I FINE

EXTERNAL SURFACE OF SHELL SIDE <SHELL SIDE>

~~JLenJ:e Brand Name Batch No. Manur.Date W.F.T(liJIl) D.F.T(SPEC.) D.F.T(liJIl) Color Paint System

Primer AMERCOAT91 K426621666 26.Aug,2014 225 -250 125-175 132-171 GRAY

Intermediate L P3
N/A ...Finish .....

EXTERNAL SURFACE OF CHANNEL SIDE <CHANNEL SIDE>

Sequence Brand Name Batch No. Manur.Date W.F.T(f.IIIJ.) D.F.T(SPEC.) D.F.T(pm) Color Paint System

Primer HITEMPI027 HTl0279003 16.Apr,2014 N/A 125 -150 128 -149 LIGHT GRAY

Intermediate v P7I.....

7 N/A ...?inish-
EXTERNAL SURFACE OF SADDLE

Sequence Brand Name Batch No. Manur. Date W.F.T(f.IIIJ.) D.F.T(SPEC.) D.F.T(f.IIIJ.) Color Paint System

Primer AMERCOATl32 K436653516 12.Sep,2014 100 -125 50-75 54-74 GREEN

Intermediate
1/ N/A ... P4.....

Finish PSX700 K440664436 1.0ct,2014 125 -150 125 -150 179 -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 ""7

N/A

Sequence Paint Material Brand Name Batch No. Manuf.Date W.F.T(pm} D.F.T(f.IIIJ.) Color Paint System

Prinier L...
"

Intermediate l 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 I Final Color./ ACCEPT / LIGHT GRAY,GRAY, RAL7040

~.. ..J WITNESSED BY / ~~~~~~~&J R1~VIEWED BY APPROVED BY J.S.LEEJ:9..L., kfvf>{~~
Date I Sianalure:

~vlf
REVIEWED BY Y.S.LM"')( /

Gt:S:Z?Lfoy'1 I

PREPARED BY T.S.LEE wr·;~I <:>",,,,ices-

CCK-4511951391-0100-K01-00001-074
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J)LsUnG
IAs~~iEJ (PAGE~[2d

CERTIFICATE OF SURFACE PREPARATION & PAINT REPORT

CONDITION OF SURFACE PREPARATION Item No. I E-11580

SURFACE PREPARATION (SSPC-SPlO) STEEL IMPERFECTION

ACCEPT ACCEPT

CLEANLINESS CONTAMINANTS AND SOLUBLE SALTS
(classl) max(2.5pg/at)

ACCEPT 0.4flg7CiIf

DAILY WEATHER CONDITIONS

DATE TIME
AIR HUMIDITY DEW STEEL

PAINT STEP LOCATION
TEMP(C) (%) POINT('C) TEMP('C)

..Dec, 2014 13:00 21.0 52.0 11.0 20.5 Shot Shot Room
II 14:00 21.5 53.0 11.0 21.0 ditto ditto

II 15:00 22.0 57.0 13.0 21.0 Primer Paint Room
II 16:00 22.0 57.0 13.0 21.5 ditto ditto

II 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-

~

I~:: WED
-~" .........
~ -

Date f Sig ature:

~.e'ttLr.f5~'i
'~

I)

Ind ~strial Service;

ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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15. Nameplate and Code Stamp
Rubbing or Photocopy
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NAME PLATE RUBBING SHEET(1/2)
DATE: JAN. 30. 2015

P.O NO.

PROJECT NAME

ITEM NO.

4511951391

CARMON CREEK PROJECT

E-11580

CUSTOMER

ITEM NAME

DWG. NO.

SHELL CANADA ENERGY

VRU INLET GAS COOLER

VP-SG07-EI1570-001 REV.05

DOC. NO. : ISC-QA-NP-SG-007-038

D WITNESSED BY

D REVIEWED BY

FORM: Q.A DEPT.

!O WiTNESSED rpPROVED BY J.S.LEE -rS -t;.,.YI-3'::./tS
indie I Signature: H:' -+ v-=...::....",........::::..:::::;=---=--....::<.J::."Gv"--'-',---'----"'-----I

1,~.L.,.1~: :{'e '! i!EVIEWED BY Y.S.L1M -.,./J
I, c~anl~ch'ir Liof-'-'~'+J-------+--------'--------1

I rl "I S ' " \'\',1,-1.,-.-'l ~wus,r,e, 0~.2' ",2J!PREPARED BY T.S.LEE ;71

IL SUNG CORPORATION.

CCK-4511951391-0100-K01-00001-074
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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-11580 DWG. NO. VP-SG07-ElI570-001 REV.05

DOC. NO. : ISC-QA-NP-SG-007-038

h
' Ii.
\......, ~' .

; ,I A
T.S.LEEPREPARED BY

~ ./':; 1" __ '-" __.•• - ;

~~1:'1'~?-ft\ trl_~A_P_PR_O_V_ED_B_Y_t-J_.S_.L_E_E_--..:J""-=.c=..S.:....o.::='::;=--"""--"""'----"--=--=--J

\O<r~18n;"cher L!oyd \ REVIEWED BY Y.S.LIM
~ Industna! 8"-1"/1"/'::1 f---------+------"'--'-"--'-------J1----------

o WITNESSED BY

o REVIEWED BY

FORM: Q.A DEPT. IL SUNG CORPORATION.

CCK-4511951391-0100-K01-00001-074

241/296



16. Weld Map Supporting
WPS's/PQR's
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I A S M E I I PAGE I f I

DATE DEC. 17.2014

~L5UnG
WELDER STAMP MAP PAGE NO. 1 OF 2

W/O NO. : P-13SG-007
DOC. NO. : SG07 - WELD - E11580 - 01

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11580 DWG. NO. VP-SG07-E11570-001 REV.06

NO. CATEGORY JOINT NO. WPS NO. WELDER I.D NO. REMARK

1 "A" A-01 GT.SM-1 OH.1 OH-1 01 H W-025

2 "A" A-02 GT.SM.SA-1.1-107F W-1015

3 "A" A-03 GT.SM.SA-1.1-107F W-1015

4 IIA" A-04 GT.SM.SA-1.1-107F W-1015

5 11811 A-05 GT.SM-1 OH.1 OH-1 01 H W-025

6 11811 B-01 GT.SM-1 OH.1 OH-1 01 H W-1279

7 "BII B-02 GT.SM-10H.1 OH-1 01 H W-1279

8 IIBn B-03 GT.SM-1.1-107F W-1279

9 IIBII B-04 GT.SM.SA-1.1-107F W-1279

10 IIBII B-05 GT.SM.SA-1.1-107F W-1279

11 II ell B-06 GT.SM-1.1-107F W-1279

12 11011 B-07 GT.SM-1 OH.1 OH-1 01 H W-1279

13 II ell B-08 GT.SM-10H.10H-101 H W-1279

14 TUBE TO TUBESHEET JOINT GT-1 OH.1 OH-H001 W-1302

15 lie" S1 "SB" GT.SM-1.1-107F W-837

16 "0" S1 "SD" SM-1.1-107F W-1484

17 "G" S2"SB" GT.SM-1.1-107F W-837

18 "0" S2"SD" SM-1.1-107F W-1484

19 "C" T1 "CB" GT.SM-1 OH.1 OH-102H W-837

20 "Oil T1 "CD" SM-1 OH.1 OH-1 01 H W-1279

21 II e" T2"CB" GT.SM-1 OH.1 OH-1 02H W-837

22 IIDII T2"CD" SM-10H.1 OH-1 01 H W-1279

23 IID" T3"CD" SM-10H.10H-101 H W-1279
'7

D WITNESSED BY gRE'IIEWED APPROVED BY S.J.HWANG 2f.&DeL /1) 'IV
D REVIEWED BY ::J WITNESSED /"F7/ /(. ,

Dat~.'-&!9,I;latu];l: REVIEWED BY S.S.LEE ~ J)e.c 11 II'lL
~'~L(1~ lip
Germani che iO;~ /1

JJe.c /1 '/Y,Industrial ServiCf'S
PREPARED BY Y.S.L1M ;>"J

ISO-082-1-0 ILSUNG CORPORATION
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I A S M E I I PAGE I ~I

~LSUnG
PAGE NO.1 2 OF 2

WELDER STAMP MAP
DOC. NO. : 8G07 - WELD - E11580 - 01

NO. CATEGORY JOINT NO. WPS NO. WELDER 1.0 NO. REMARK

24 110" T4"CD" SM-10H.10H-101 H W-1279

BLANK

~

D WITNESSED BY ["j REVIEWt: u
APPROVED BY S.J.HWANG .¥£ [,Jet. (I) 'IY;

D REVIEWED BY ::J WITN:::SSED
Da~g~~~: REVIEWED BY S.S.LEE ~ D-ec (I) 'If-f /V'"7

~~G~rm~~idh:;d't/8
PREPARED BY Y.S.L1M A De-c 11'/JtIndustrial Services

ISO-082-2-0 ILSUNG CORPORATION

CCK-4511951391-0100-K01-00001-074
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IPAGEl

WELDING MAP PAGE 1 OF 2

ITEM NO. E-11570 / E-11580

------- MAT'L TH'K PWHT IMPACT ~DMT

SHELL SIDE (*1) SA516-70N t17 NO YES -45'C

CHANNEL SIDE SA240-S31803 t15 NO YES -45'C

SADDLE (*1) SA516-70N t17 NO YES -45'C

*1) FOR WPS Of CARBON PART, REFER TO DOCUMENT NO.
"CCK-4511951391-01 OO-H04-00001-000".

.-- N 1'0
""'"

L() t.D ....... CO
0 0 0 0 0 0 0 0
I I I I I I I I

CD CD CD m ID ID CD CO

A-01 A-02 A-03 A~04 A-05

WPS NO. TABLE

SEAM NO. WPS NO.
A-OliOS GT.SM-10H.l0H-101H8-01,02,07,08

A-02N04 GT.SM-l.l-107F or
8-03......06 GT.SM.SA-1.1-107F

I
"1 1 1+-+-----i

'/-,1 J

GT-1OH.1OH-HOOl ~fl I

TUBE TO TUBE SHEEr JOINT

~~ db J \(

"Hl-107F d ------ EXTERNAL

- "" " ,,"ij ~
INTERNAL

FC-U-l07F PRESSURE PART SM-1.l-107F or SM-1.1-107F or_."""-£; ATTACHMENT (*1) GT.SM-l.1-107F GT.SM-1.1-107F

FC-l.1-107F ~ I Of
NON-PRESSURE

SM-1.1-107F or SM-1.1-107F or

~Ib"_) ~ SHELL SIDE PART (*2) FC-1.1-107F or FC-1.1-107F or
GT.SM-l.l-107F GT,SM-l.l-107F

rC-l.l-107F PRESSURE PART SM-l0H.l0H-l01H or
. (Rlb to Base plate) ATTACHMENT (*1) GT.SM-l0H.l0H-l01H

I OF
NON-PRESSURE SM-l0H.l0H-l01H orCHANNEL SIDE PART (*2) GT.SM-l0H.l0H-l01 H

SADDLE
('1) PRESSURE TO PREESURE PART or PRESSURE TO KOH-PRESSURE: PART
('2) NON-PR£SSUR£ TO NON-PREE$URE PART

ISD-031':"'1-0 ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-074
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LA S M ~..J IPAGE I lfJ
WELDING MAP

PAGE

ITEM NO.

2 OF 2

E-11570 / E-11580

---

WPS NO TABLE

ISD-031-1-0

NOZZLE NO. JOINT NO. WPS NO.

ALL "S8" GT.SM-1.1-107F or GT.SM.SA-1.1-107F

ALL "SD" SM-1.1-107F

ALL "C8" GT.SM-l OH.1 OH-l 02H

ALL "CD" SM-10H.l0H-101H

ILSUNG CORPORATION.

CCK-4511951391-0100-K01-00001-074
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ASME [PAGEl 7

I
----

HIJBAIlT IIIlD1IIUI!i CERTIFIED MATERIAL
101 TradeSquareEast TEST REPORT
Troy. Ohio 45373 937-332-4000

.Hobart Order : N/A Customer : Hankook McKay Weld Co. Ltd.
Part Number : 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

TESTSPEClflCATION
Test Specification: SFA5.20 Clastification: E71T-12CJ

ASME SEC. nPart C
(2010 Ed. & 2011 Add.)
ASME SFAS.Ol Lot Class n; Schedule K Test Condition: AS-WELDED
EN 10204 type 3.1

WELDING PROCEDURE
Lab Test#: PC3646 Amps: 225 DCEP Volts: 26 Travel Speed: 10 ±1 ipm Shielding Gas: 1()()OIO CO2

Number ofLayers: 7 (2 passes on each layer 1 through 6. 3 passes on layer 7. Direction reversed each layer).

Number ofPassea: 15

Preheat Temperature: 60° P min. lDterpass Temperature: 3OO± 25°F
TEST RESULTS

Tensile (MPa): 536 Yield (MPa / .02% off!et): 502 % Elongation in 2 in.: 29

Charpy V-Notch Impact Values, Joules @ -SOOC: 129, 125.96, 129, 149/ Avg: 128 l

Radiographies: Conforms Fillets Weld Test: N/A
!

Diffusible Hydrogen: NlA
,

CHEMISTRY (Deposited Weld Metal )

FORINFQRMATION ONLY

150 alllDl, 1.7 volts. 16 ± 1 iDm travel speed. 7 Lavers /
C Mn IP IS I Si ICr INi IMo IV ICll I Nb. I 10 REVIEWED
.02 1.06 I .007 I .004 I .21 I .OS 1,41 1.01 I .02 I .01 I .01 I o WITNESSED

d~~~__t.~
/

Date I Signature:

~~- fa
!"£sunG L by Germanlscher Lroe;

lac OWitnessed by _ Industrial Services

: QA ~.-B:1:EE - p

T~A~ . .(0 • 20 Ii/.

Certification and Limited Wurrantp
Data for the above IIIpplied product are tII01e obtained when welded ud testecllD aeeordallee with die above tpedfkatioD. All teItI for die above
dal8ilieation were atldled. Other teItI and proeed\U'el may pradue different res11ltL Hobut Brotllen produees weidIDg collllUDllblea under
mntIDulng qnaJit}' allUl'llDee prognms audited and approved by the American Bureau or SlaIppblg ("ADS")

J I

CCK-4511951391-0100-K01-00001-074
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HDIlAR'T IIIlInlILRlJi
101 Trade Square East
Troy, Ohio 45373 937-332-4000

CERTIFIED MATERIAL
TEST REPORT

IPAG~l bI

FORMULAXL-SSO (H4) Diameter: .052" X 33# 'lPSP
PRODUCT INFORMATION

Hobart Order
Part Number
Date

I-Typ,
Quantity

N/A
S245115-o53
08120/2014

: N/A Customer supplied test sample

Customer : Hankook McKay Weld Co. Ltd.
Customer Order : HMW-07081401 Rev. 0

Let#: 4058A

TEST SPECIFICATION
Test Speclfication: SFAS.20

ASME SEC. II Part C
ASMESFAS.Ol Lot Class Tl; Schedu1eK
EN 10104 type 3.1

Classifi~ation: E71T-12CJ

Test Condition: SA 20 hn. @ 62W£ :!::14OC

WELDING PROCEDURE
Lab Test #: PC40l0 Amps: 225 DCEP Volts: 26 Travel Speed: 10 ±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 Jayer).

Number ofPanes: 13

Preheat Temperature: 60" F min. Interpass Tentperature: 300 ± 25°P

TEST RESULTS
Tensile (!\IPa): 548 Yield (MPa 1.02% offset): 470 % Elongation in 2 in.: 28

Cbarpy V-Nokh Impact Values, Joules @ -46°C: 68, 108, 122, 118, 1221 Avg: 116
-50OC: 31. 115, 126, 19, 111 Avg: 55

RadioJP'8phies: Conforms Fillets Weld Test: N/A

Diffusible Hydrogen: 3.6, 3.6, 3.7, 3.91 Avg: 3.7 m1I100g. weld metal Relative Humidity: 66%

CHEMISTRY ( Deposited Weld Metal)

300 amps, 28 volts, 10 ± 1 ipm travel speed, 7 Layers

Certification and Limited Warrantv
Data for the above supplied produet are th05e obtained wlea wdded mil telted In aecorclam:e with tile above spedfh:adoD. All teIb for the above
clanifleatioD were satisfied. Other tests IIJ1d proeedures may protIuee clIfferent reso.ltI. Hobart Brothers produces weldlnl colllWDllbies unda
coDtlnuiDg quality lIIIurllJ1l:e proFam audited anclapproved by the Amerlc:aD Bureau ofShlpplng ("ABS")

CCK-4511951391-0100-K01-00001-074
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IASME I

HOBART BRtmlE15 CERTIFIED MATERIAL
TEST REPORT

101 Trade Square East
Troy, Ohio 45373 937-332-4000

Date Report Generated: 2114120Il

Test Date: 112712011

Hobart Reference: Customer Reference:

Hobart Order: N4670 Customer Order: ~C-OIOSI101

Part Number: S115951

Distributor: Hankook Customer: Hankook

PRODUCT INFORMATION
Product Type: HOBART 718MC Diameter: 5132"

Clasif"teation: E7018, E7018·1 H4R' Lot#: 21N338
Quantity: 125,000 lbs 111,340 kg I Heat#: 20999

TEST SPECIFICATION
Test Speciticatioll: AWS A5.l/A5.1M:2004 Test Conditioll: As Welded

Schedule r, Class "C3"

EN 102043.1

WELDING PROCEDURE
Lab Test#: PB4142 Amps 190 Volts 25 Polarity DCEP--
Number ofLayers 8 Pass Sequence 2X2;2;J..2,2.2 Position flat---
Preheat Temperature 225 Interpsss Temperature 300-- --

TEST RESULTS
Tensile Testing Condition: As Welded

Tensile (ksi): 79 Yield (ksil.02% offset): 67 % Elongation in lin:~

Impact Testing Condition: SR 22.5 Hrs @ 1130F Impact Type: Charpy-V-Notch

Test Temp (deg F) -60 In4ividuals (ft.lb)~ Average (ft.lb):~

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

CHEMISTRY
C I Mn I P I S I Si I Cu I Cr I V I NI I Mo I AI I TI I Nb I Co I B IWISnlAslSbl N

0.04 I 0.78 I 0.01 I 0.01 I 0.17 I nla I 0.07 I 0.01 I 0.08 I 0.002 I nla I nla I nla I nla I nla I nla I nla I nla I nla 1..t>JA...

f,~d-" ~;t- .. I~ ~ CH Aill./j"o;Ji-(' ,;'~ :I< """"" 2114/2011 L- :..L. c:::; ~:~~
Quallly Engineer Date ';.:C':'~~ .;/:~

Certification andLimited Warranty Agreement,
Data for the abol/& supplied product ara those obtained when welded and lested in accordance with the above spedflc:ation. All tests

for the above dassificallon were sallslied. Other tools and procedures mey produce different resuRs. Hobart Brothers pmduoes
welding consumables under continuing quality assurance programs audffed and approved by the American BlRaU of Shipping ("ABS")

/
/'lJ)uulJGId"Revlewedby I!" REVIEWED

lac OWitnessed.ft.- C] WITNESSED

QA~ J. ;S; ~Ltl: r~
Date I Sign.ture:

DATE • >V • 20 I ~...z,~tSermanis her Lioyd

Industrial Services

CCK-4511951391-0100-K01-00001-074
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[i\SME]
.', .•..•... ."'1 .... : ...... " ••".",. •

Certificate of Compliance
to RequlJemenlB forWeId~ EIectrod&

EN 10204 3.1 .

Customer: HANKOOKMCKAY WELD CO.,LTO Diameter: 2.4 X916 CultCmer P.O,': HMW-PO-10011301
MalkedFllI': W.O.i\: Lot No.: 3102247924

Products: HOBARTBR·2 KgsShlpped: 1200 Kgs Pack StlplOrder IJ:
Clas&Ifk:a\lcln : ER7llS-Z Date: 10129113 Dala Tested: 0lII26111
Spedfica1ion :AWS AS.1e Celtiflcale No.: 102913-1.Re\/.2

Amps Volts WFS ~ldlngGas EIecIrlcai SlIcl«lut \ Temperature Travel Speed
OCEP (CPM) • Preheat I/ltelpaSS

230 16 NONE 100%At NONE F:l:25 302 F:l:27 !pm

C±14 150 C±1li

F±25 F±25 !pm
C±1-4 0±14

7 Layers, 2 passes on eacIllayer t ll'ltough 7. DIIeClIon revemd on each layer.

Mechanical Properties Lab Teet # And
ShleldIn; Gas Tedng ConditIon& Uit. Tensile YIeld Song. Impact ChaJpy V-Notch Values Ft-Lbs

SlJenGlII Sfret191h %ln2" TestTlllllP
PWHT 610C 112Hl'$

tOO%At PWHT 97568 psi 87160 psi .26 -61 F 60 89 108 105 115

QH25 673Mpa 801Mpa -46C AWIlIge 100 ( 130 J)

psi psi F

MIla Mpa c Average ( J)

Gas 1: Rad!ogTlIpl'ic lnepeclkln : Confotms.
Gss2:

'"~ ","l t"ag If

FlIer metal C Mn P S SI NI cr Mo V Cu Ti Zr AJ

100%Ar 0.03 1.16 1).004 0,002 0.46 0.006 0.021 0.015 O.lXl1 0.03 0.12 0.07 0.1

HYDROGEN Leva. ; H4I100g
/'

i~REVIEWEO

. 0 WITNESSED
./, Date I Sig~ture:

I,J;LSUIJti [by
G?rn::s?e~~ rfi

jlc9::P~
lac DWitnessed by _

QA DEPT. J. $:-t:EJ:
Industrial Services

I>

DATE <An . ~.20~

MILD STEEL SOLID W1RES(GTAW)

The Informatlon CDI1tllned or othetwI$e referenced herein 1$ prMentad only lI!i (typfc-al) without sUarant~ or wammty. and Hobart Brothers Company ,
expressly disclaims any liability lnasrred from any reliance thereon. Typfcal data are those obtaine<l when welded and testad fn accordance with AVIS AS.1S
Spedfication. Other tem and procedul'll$ may produce dlfferel\t results. No data i$ to be coostrued as a recommendation for any weldlllll condition or
Tet\'nlque not controlled by lTW·Hobart Brothers.

'I
I
I

CCK-4511951391-0100-K01-00001-074
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1ASM~l

, .. ...- ... . ........... ;. . .........

Certificate of Compliance
toReqIllremel1lS fIlrWekIk1g EIeclrode

EN 102043.1

Customer: HANKOOKMCKAY \/IIEI.O CO.,LT\) DIametsr : 2.4 )(915 Customer P.O.'; HM'N-PO-10011801

MalkelI For : W.OJJ:. Lot No~ 8102247924
PmdUcls: HO~T BR·2 Kgs Shipped: 1200 KQS Pack Sllp{Oraer If:

CIiIsslfil;atfon : ER705-2 Date: 10129t13 Data Tested : 08I25f11
Speclllca1lon; AWSAli.18 Certifkata No. : 102913-1,Rev.2

,
AlllpS VOIlJ WFS Shl\lldlng Gas EIeclrical StIckout \ Temperalure Travel Speed
DeEP (CPM)

I
Preheat Intelpass

230 16 NONE 100%Ar NONE F±25 302 F;i;27 !pm

C±14 150 C:l:15

F±25 F:l:25 !pm

C:t:14 C±14

7 U¥n. 2 pa8888 011 eacIllaYel' 11h1OUl1h 7, DlrectIon reversed on each layar.

Mechanical Properties Lab Test # And

ShieldIno Gas TestiIlg CondtlIons UIlTenalle YIeld E1onlI. Impac:t Chtlrpy V-Noldl ValUes Ft-lbs
S1IenIlII Stren9th % In 2" TestTemp

PWHT 61OC112HIlJ

100%Ar PWHT 117!l68 pel 87180ps! 26 ·51 F eo 89 108 105 115

QH26 673Mpa 601 Mpa -46C A\/8I'ag8 100 ( 130 J)

Il'i pal F

MIla Mpa C Avete08 ( J)

Gas 1: RadIogl8ptic Inspection : COnfOrmS.
Gas 2:

"num rclU It

F'dlar metal C Mn P S Sl HI Or Mo V Cu n lJ AI

100'lCoAr 0.03 1.16 0.004 0.002 0.48 0.008 0.021 0.Of5 0.001 0.08 0.12 0.07 0.1

HYJ)ROGeN LEVEL : H4I100g
~

~EVIEWED

./
o WITNESSED

- -~ .._............... ,

i.j}UIJIHiItfRevlewed by
..0('.-

vr'
Jf'<1bf~ . ./~y:.I 18C OWitnessed tTt Germanlsctier Lloyd

IQA DEPT. J. SI""I:I:I:
Industrial Services

D

DATE .:TIM'\. •~. 20 N.
J.EL O'z-,ylM~f2rta1I1y~

MILD STEEL SOLID W1RES(GTAW)

The In1onnatlon contaIned or otherwise referenced hef"e1n Is pres&ntlld only as (typicall withoUt gUarantee or WBmII1ty. and HoIIart llroI:hen Company
&xpmSly dlsctalms any liability Incurred from any reliance tilereon. Typk:al data are those obtalned when welded and tested In accordance wlth AWS AS.18
Spedflcatlon. Other tests and procedures may prOlNce different l'e$Illts. No data 1$ to be construed as a recommendation for ant welding condition or
Tecl1ll1que not contrdled by rtW-tIobart~.

i

·1
!
j

CCK-4511951391-0100-K01-00001-074

251/296



d ILl '1110". t . ....•.. ............' . .........

Certificate of Compliance
mRequlremenlllforW~EIecIlode

EN 102043.1

Cuslclmer: HANKOOKMCKAY WELD CO.,LtD OIamelllr : 2.4 )(915 CIllltomer P.O.f#: HMW-PO-10011301
MalkedFor: W.O.ft. Lot No.: 3102247924

Procluda : HOBART BR-2 KQs ShIpped: 1200 Kga Pack Sup/Order t:
Cla&sl1lcallon : ER7QS-2 Date: 10!28J13 Dati Tested : 01ll26l11 "

Specificatlon : AWS AS.iS CertIflaate No. : 1D2913-1.Rev.2

,
Amp$ VolllI WFS Shi_lngGas EIeclrlcal S1Ickout • TelllJ*3Iute Travel Speed

DCEP (CPM) • Pleheat lnterpass

230 16 NONE, 1OQ%Ar NONE F:l:2S ao2 F±27 Ipm
C±14 160 C±1S

F±2fl F-:J:25 !pm
C±14 C±14

7 Layers, 2 pasllll$ on eacl'Ilayer 11llrou!1l 7, Direction r8VllIlIed QI1 eadllayBr.

Mechanical Properties ,Lab Test # And

Shlekfng Gas Tes1IIl9 Conditions Ult Tensile YIeld Bong. lmpac:t ChaIJlY V-Notch Values Ft-Lbs ,
SlIeng1II Strength %inT TestTemp

PWHT 610C /12Hr&

1OQ%At PWHT 97568 pal 87180 pal 211 -61 F eo 89 108 105 116
QH25 673Mpa 601 Mp.a -46C Average 100 ( 130 J)

psi pel F

t.\l8 Mpa C Average ( J)

Gas 1: Radlographlc Inspection ; Conforms.
Gas 2:

", "llvm -.a","

FIller llIlJlal C MIl P S' SI HI cr Mo V Cu TI 2r AI

100%Ar 0.03 1.111 0.004 0.002 0.48 0.006 0.021 0.015 0.001 0.03 0.12 0.07 0.1

HYDROGEN LEVEL: H41100g

/
,'/

'J)UUDG ffRevlewed Irt
,~ -- ..

JJl&f'~
o WITNESSED

lac DWitnessed Irt~
~1QA DEPT. J.~ rjt rtrr" ~ ~!E

; DATE (tn... ~. 21)1 Germanischer Lloyd

J.lL O'l-.']II~ (JrIalit.YhillIJ"- Industrial Services

MILD STEEL SOLID WIRES(GTAW)

The information c:ontalned or otherwise referenced herein Is presented only as (typical) without auarantee or warranty, arid Hobart Brothers Company
e-xpl1!SSly disclaims any l1abiUty IncIlrred from any reliance thereon. Typical data are those dltalnecl when welded and tested in accordance with AWS .45.18
Spec;lflQtkm. Other tests llIld procedures may produce different results. No data is to be construed as a recommendation for any wetdir\i condition or
Technique not controlled by l1W-Hobart Brothers.

",

. :';

'i
I
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ASME {"PAGEl,' If]
CERT IFICATE OF WECDl '0 ONSUMABLES

"Classifit:atiQn ,OiameterI!11l11) '.,.""LofNo.

CSF-7IT
AWS E71T-ICI
AWS E491T-IC

].4 F7lTA00003141

1. APPLIED CODE: AWS A5.20/AS.20M: 2005, ENI0204 3.1

2,MECHANICALPROPERTIESOFWELD METAL ",' 3; RADIOGRAPHIC
·.TEST .•.

4,HEAT
TREATMENT

Tension Test Cbarov Absorbed Enerev
Item

Y.P(Mna) T.S avlna) Elon (%) R.A(%) (J) (at 't)·20 Fig.S
Spec.
(min.) 390 490-670 22 - 27

Result 527 600 29.8 51 57 61 AcceptAVE. =56.3

5, CHEMICAL COMPOSITION ( [!] Weld Metal o Filler Metal)

NR

(unit: %)

W,.e.lding Item'" L.:.:Fi;;:;llet:.:..W,:.;.;'e:::ld:.:;S=ize=,-j-,......:-;Fi"",llet;:..W"e='d:.:;le:;.::;elt"-:-l Difference Between C.ronvexity
Position L1 L2 L3 Lenlirth offiUetlellS

,

Elements C Mn Sf P S Cu'.""," Ni
:

Spec. (max.) 0.12 1.75 0.90 0.03 0.03 0.35 0.50

Result 0.042 1.31 0.61 0.012 0.008 0.01 0.01

6. FILLET WELD TEST

" _.... ,,__..,_L__, _
Not required

1__ "N'_' ._'_'~' _ ••••_._._. ._~,

(unit: mm)

DimensionQ!FilletWeld
.... ,.', "',

,..,- ,..,-

I ~. "
" I '"

I f
f~1.1 I.j 1.,1

..........~ +
~,

+
""1.1- -
-L-~- 1.1JL:l

Concave fillet Convex fillet

Ferrite
Number
(m)

, '..'

Cr Mo V
.",''. ; "

0.20 0.30 0.08

0.02 0.02 0.02

2.5

2.5

0.5

0.5

0.5

3.0

0.5

3.0

7.5

7.5

8.0

8.0

7.5

7.5

10.0

10.0

Spec.

H (max.)

Result
Spec.

OH
(max.)

Result
Spec.

V (max.)

Result

7. THE OTHER TESTS

Item

Spec..

... .':""
... Moist~1'est ". HY<irog~n Test

'.max. ..•... (%) max. (IM./1OOg)

...BendTest
. '. .... ..,'

Crac~: max. . .... ri:nn
'",

...•...

Remark

Result NR 7.3
NR

Result t----+---~-_l
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 IS0900l:2098 by DNV CERTIFICATION B.V., THE NETHERLAND.

•~<;"';~I ~•."

/,~:;;:\,]~>, A"~)

I~~ t:Jl a:3fl!~~p JI. J. ..eee
.._ / Manager ofQuality Ass~ance Department

CS-500-B08-F2 ,...;;IUU/IG'......c by CHOSUN WELDING CO.,LTD. ~EVIEWEt\4(2H X297)
j laC 0WitIlessed 0 WITNESSED

by- Date I $.jgnajure:IQA DEP!=r J. S.LEE - P ~ riA--
,DATE ~ ~ >-.!:>. 20 ~" Ger:anls~er LI~ ~

I Industrial Services
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CERTIFICATE No. A/13-335759
Date 2013-05-17

Rev. date 2014-03-21

rPAGEr~
=R-(9~ 02

Page 1/1

INSPECTION CERTIFICATE acc to
EN 10 204 3.1

[ASME}

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/material
Sandvik
22.8.3.L
EN no
22 9 3 N L
SFA/AWS A 5.9
ER2209

Designations
AWS
ER2209
EN ISO
22 9 3

14343-A
N L

Steel making process
Electric furnace

Techn1cal requ1rements I L

tJuU1JG1n~Lred by
1 ISC L by
• QA DEPT. J. S. J.E!==./

ClATE t." .;>0. 20r~

./
,0 REVIEWED
IU yy

Date ~n~re: J

~~:z;.. '.i].
G~rmaniS'lrller Uc)'yd If

Industrial SelVices

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

MIl
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
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!A~ME]

SANDVIK 22.8.3.L TIG

WQW/Hardner March 2014

List of revisions

fPAGE~
I>etivery''fesl1ng Repon

WQW 14803 Rcv.O
Page L (5)

Numher

o

Change

Original

QA DEPT. J. .
I DATE W\. X;> • 20(

f-

Rcvic\n-d by

WQWrrhomas Jonsson
Third party inspe('lioll

CCK-4511951391-0100-K01-00001-074
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ISANDVI~I Certified Material Test Report
EN 102043.1

[PAqEIJ9J
Delivery Testing Report

WQW 14803 Rev.O
Page 2 (5)

DELIVERV TESTING [A~MEj

CUSTOMER NUMBER 901-6427

CUSTOMER NAME S.W.M.

ORDER NUMBER 415-65449

SI·EClF({:ATlON MPS·DSWELD- ClairRidge-2209-GTAW (2)

Reference I'os Grad!! ASM£Gradc lfcal L.uI Dim
SF!\5.9 (mAl)

Wl4803 r Sandvik 22.lU.L ER2209 537592 23177 2AO_.- --1-.------.-•.-._-

All testing has been performed according to customer specification.

Test results
Welding protocol

All results are in conformance with customer requirements.

Page 3-4.
Page 5.

CCK-4511951391-0100-K01-00001-074
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ISANDVIKl._ . _J Certified Material Test Report
EN 162643.1

lASME I
TEST PROTOCOL

L:AGE \-'"T~
Delivery Testing Report

WQW 14&0) Red)
Page 3 (5)

Customer n3me <:usIOIllCI" number Order nwutll,r

S.W.M. 901-6427 415-65449

Consumable neat numher Lot lIumber

S,mdvik 22.8.3.L 537592 23177
Oimcnslol1 Flux I &tcll Welding method

() 2.40 IllOl. TIG

RESULTS

TDNNDT- on estructlvc estm •

Tl'Slinl: method Am,mhi}' Reference AcccnlJull."c Iimil Result

Radiographic testing ASME section II, Part C. Approved

't d Mf U d'i d DCI'lcmlca composItion 0 n I ute CI OSI C eta
Grade Referene"
Sandvik 22.8.3.L ... ER2209 SFA5.9
...." (Dim I Grade C Sl Mn P S Cr Ni

ReUlI;remen/s in SlIeL~ for ER2109 Info Info Inlf) /n/lJ Info Info /tIro
23177 12,40 I ER2209 OJll 0,51 1,69 0,02 0.001 22.9 8,6

Lot I I)illl I Grade Mo Ti Cu Nb N Al W Fe PREll

Requ;remen(~' in spec, fot' ER1109 hlfo 'tift' Inft' >35

23177 12.40 I ER2209 J.,2 0,11 0,20 36.7

f'errite content on undiluted weld metal
Gmdc Reference Remarks

Sandvik 22.8.3.1- ER2209
Lot WRC-n fischer t\S'fM £562

1',/,,) (%) 1%)

-'!.o:.lf..'~ireme"t.~in Sfll!(~, 3(}"65 /tifo 30-65__·,,_0_.•_ .•. . .._..-.-.........-
23177 45 37 43

"' t t
TIM hI' ec amca propertles- cnsl e es

Grad... Reference IRemark
Sandvik 22.8.3.1. -- ER2209 AWS 114.0

Sample I tot I Grade ()im Condition Retest Temp RpU,2 Rm "(mm. (DC) (MPa) (MPa) 1%)

Requiremlmts in spec', (or ERll09 A... welded RT Inft, /n(a Inft,
WI4803 123177 I ER2209 2.40 As welded RT 706 R&7 34

CCK-4511951391-0100-K01-00001-074
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ISANDVIKj Certified Material Test Report
":N 11)2043.1

TEST PROTOCOL

ellslilmer 1I11",e Customer number Order Dllmber
S.W.M. 901-6427 415-65449

Consumable Ileal Ilumbcr Lol DUlIlher

Sandvik 22.8.3.L 531592 23177
Dimension nu~/8al{"h Weidlult nWlhod
02,40 mOl TIG

t IIdH dM hcc aOlea propertles- ar ness we mea
Grade Reference Relllllrk.~

Sandvik 22.S.3.L = ER2209 BVto
Sample I l,ot I Condllioll Dol I I DOl 2 DoLl

Requirement!. ill .~pec. for ER2209
WI4803 I 23177 I As welded 280 I 280 280

MechaOlcapropcrties - Impact
Reference Relllnrks

Average value is calculated by discarding the hiJ,thcst & lhe lowesl values.
t.ot Grade Dim Cond- Temp K"

(IDOl) itioll ("0 (J)
Lateral ex!'_

(mm)

Req(liremt!n/~' in Spet'. filr ERZ1011 As welded -50 SinT:fe value ?,40J.
AI'['. > .'i4.1.

W[480J·l
W14803·2

WI4803·}
W14803-4

W14803-5

23177

23177

23177
23177

23177

ER2209
ER2209

ER2209
ER2209

ER2209

l.40
2.40
2.40
2,40
lAO

As welded
As welded
As welded
As welded
As weldt.xl

·50
·50
- 50
·50
- 50

209
206
247

202
222

212

1-----_-'-1"-C.7-'-5 ._..
1---=1.,::.8::..,:4_·. ..

1--_::....:1."-98'-._.._
UN

1---..:.;..:.:-'----
1.99

.
/r

QA DEPT. J.. ,/
':lATE •X> • 20/.,."

CCK-4511951391-0100-K01-00001-074

258/296



Certified Material Test Report
EN 102043.1

WELDING PROTOCOL

WcldlT D,lle Murking. iot. no. Projl'<:1110.

S.H 2014-02-14 W14803 WHT-Svel<;O 17-Mst6d
Type onesI Mclh,ld CUSIllll1Cr O!tkrno.

Dclivcryte·st TlG S.W.M 415-65449

Mllrking WI480)·111

Bead number 33

Layer

Base material 2205

Heat number 283823

Dimension 20
fmm]
Consumable Sandvik

22.8.3.L

Heal number 537592

Lot number 23177

Dimension 2.4
IlmmJ 0
Current 200

I fA]
Voltage 13·15
[Vl
Travel speed 100-150
Imm/minl
Heat input OJi2·I.08
[kl/mmJ
Wire feed speed
Icm1miJl]
Total arc time

/'[s]
Wire consumed 10 REVIE WED

lmmfrninl Cl WITN SSED

Working temp. RT /' D~~S~ lUre: .
lOCI ... ..£.

b\f /' -....:........ ~'r "",-/r-

Interpass 150 lac DWltnessed hy ./
\jermanl c er l-Ioyc;

le1110.r°Cl Ind $trial Services
f\ A f'\rrYI' I r-

Shielding gas Ar+2%N2 : DATE ,1W\: ~.20N
(jas now II
[limilll

Root gll:"

Gas flow
[IfOlio]
Melhod TIG

CCK-4511951391-0100-K01-00001-074
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CERTIFICATE

!.ASM~

A03IZ02 . ~GErm
No. A/14-392757 Rev 00
Date 2014-01-27 Page 1/2

A02/Z03

INSPECTION CERTIFICATE ace to
EN 10 204 3.1

AOS

S.W.M

612-020 BUSAN

INSPECTION STAMP
WQ

Customer References Aoa

ABSMT Dispatch note
13080/55

A07 Sandvik References
Order No. Subs No.
502069 21635
ABSMT No. C.Code
415-65449 43

Customer
order
2014-01-21

S.W.M

KI20145006

901-06427

Material description
STAINLESS COLD DRAWN WIRE
WELDING WIRE
TIG LENGTHS

801/804 Steel/material Designations
SandVik AWS
22.8.3.L ER2209
EN no EN ISO 14343·A
22 93 N L 22 9 3 N L

802

Steel making process e70

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

EXTENT or DELIVERY
It Product designation
01 R22.8.3.L-2.40-1000

Heat Lot Pieces' Kg
537592 23177 600 3000.0

807·813

P S Cr
0.017 <0.0005 22.90

TEST RESULTS
Chemical composition (weight%)
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

Mo
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.

/

o REVIEWED
o WITNESSED
Date I Signature:

~"1r*VJ
Industrial SelVices

Quality assurance - Basid lzizi/Ql-manager Wire
MTC Service / Certificates

AOS/Z02

Wire Sandviken AS Reg No. 556779-3897 VAT No. SE663000-060901
A01

SE·81181 SANDVIKEN SWEDEN www.smt.sandvik.commtc_servlce.smt@sandvik.com
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ISANDVIKI
~AGEr~Jil

CERTIFICATE No. A/14-392757 Rev 00
1. Date 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)'.: ~
Germanischer Lloyd

Industrial Services

QA DEPT. J. .
, DATE.:LV\. .)-0. 20

Wire Sandviken AS Reg No. 556n9-3897 VAT No. SE663000-060901

SE-81181 SAN DVIKEN SWEDEN www.smt.sandvik.commtc_service.smt@sandvik.com
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(S•• CERTIFICATE OF COMPLIANCE
CSAB SeAH Corporation
3. JEONGDONG-RO 62BEON-GIL. SEONGSAN-GU

CHANGWON-SI. GYEONGNAM. KOREA 641-120
TEL:82-55-289-8111 FAX: 82-55-267-5344

Certificate No: 14-2449-0661
Issued Date :2014.07.17

Type : E2209-16

This material conforms to specification:
AWS A5.4/A5.4M:2006, ASME SFA-5.4/5.4M:2013

Brand Name INOX 2209

Chemical
Compositions
(EN 10204 - 2.2)

Specification
Requ irements

Customer Name (4) All Of 011 ~~H ~ Ef

P/O No. : *
Item No. :

EAN Code :

Diameter : 4 mm
Weight : 110.0 KG
Lot Number : E135A4B500
Shielding Gas : N/A

Mechanical
Properties
As welded
(EN 10204 - 2.2)

Specification
Requ irements
As welded

.,juunG .....Cl.LRevltlWed by
ISC DW'ltnessed~

nit. nrD"I'

C
Mn

Si

S
P
Cr
Ni
Mo

V

AI
Cu

Ti
Co
N

Cb+Ta

Fe
Zn
Be
Pb

Sn
W
Others

Remarks:

0.03
1.06
0.87
0.014
0.028

22.71
9.28
3.43

0.27

0.110

max 0.04
0.50·2.00
max 1.00
max 0.03
max 0.04
21.50 • 23.50

8.50- 10.50
2.50- 3.50

N/A

N/A

max 0.75
N/A

N/A

0.080 - 0.200

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

/

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)

N/A

min 690
min 20

N/A

/
CYREVIEWEO
o WITNESSED
Date I Signature:

~f:1t1~ri
Industrial Services

The undersigned certifies that the products suppl ied wi II meet the applicable
AWS fi Iler metal specification (if, appl icable) when
tested in accordance with those specifications.

By

ESC-AT01-02E-F2 (Rev.2) ( <? )All Of ESAB

Y.S.Kim, Manager, Q.M.Team

M(210X297)
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(_•• CERTIFICATE OF COMPLIANCE
CSAB SeAH Corporation

", JEONGDONG-RO 62BEON-GIL, SEONGSAN-GU
CHANGWON-SI, GYEONGNAM, KOREA 641-120
TEL:82-55-289-B111 FAX: 82-55-267-5344

Certificate No: 14-2449-1091
Issued·Date :2014.11.10

Brand Name INOX 2209 Customer Name

This mater ial conforms to specification:
AWS A5.4/A5.4M:2006. ASME SFA-5.4/5.4M:2013

Type : E2209-16

P/O No.
Item 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
Requi rements

Mechanical
Properties
As welded
(EN 10204 - 2.2)

Speci f icat ion
Requi rements
As welded

N/A
690
20
N/A

min
min

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, %

Il!!f REVIEWED 1

/
0 WITNESSED
Date / Signature'
~;:z:y

.,JLSUIIG.L by G~anl8cher i!tJ~ """'/T
18C DWIlnessed by ~ ... Industr;,,' C!. loyd

QA~ ~~----L....J---------=~~~_~---l

DATE I.b- . Jr. 2lYst

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 supplied wi II meet the appl icable
AWS filler metal specification (if. appl icable) when
tp.sted in accordance with those specifications.

By
Y.S.Kim. Manager. Q.M.Team

ESC-AT01-02E-F2 (Rev.2) (~) All OfESAB A4(210X297)
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17. Bolt Torque Report
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l ASME] ~AGE\ n

ILSING CORPORATIONIsa 050 00

BOLT TIGHTENING RECORDS

~ General Information ~ Checked date: DEC. 18-19, 2014

'.0 No. 4511951391 Project Name CARMON CREEK PROJECT

Item No. E-11580 Customer SHELL CANADA ENERGY

Item Name VRU INLET GAS COOLER Dwg. No. VP-SG07·E11570-001 REV.06

.BOLTING SEQUENCE
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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 ? Yes 0 No. if Yes, reason

LJ Witnessed By I 0 Reviewed By Approved By S.J.HWANG~~- 11<>/ /1 " Y;~EVIEWED
. WITNESSED Reviewed By S.S.LEE~ ~ I P '/vp
~<S~:

~

'flDprepared By L1/ "-... Z '/ {;1 •• Y.S.L1M "5<J DQ.c f't If 5Lovo

Industrial Servic:eS
- -
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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 11

CH. COVER FLG. 1-5/8" 27.33
E-10010
SERIES

SH. COVER FLG. 1-5/8 11

FLOAT. HEAD FLG. 1-3/8" 1602

SH. FLG. 1"
E-10070

573
SERIES

CH. COVER FLG. 1"

SH. FLG. 1-1/4 11

1181

CH. COVER FLG. 1-1/4 11
E-10120
SERIES

SH. COVER FLG. 1-1/8"

FLOAT. HEAD FLG. 1-1/8 11

SH. FLG. 1-1/8 11
E-10140
SERIES

CH. COVER FLG. 1-1/8"

840

SH. FLG. 1-1 /811
E-10180
SERIES

CH. COVER FLG. 1-1/8 11

SH. FLG. 1-1/8 11
E-10180
SERIES

CH. COVER FLG. 1-1/8 11
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TITAN
TECHNOLOGIES INTERNATIONAL, INC

SUPERIOR TECHNOLOGIES • SUPI;RIOR SOl.UTIONS ".•

##iiW#w'¥;:i4ij,··W@¥##JI##¥##¥!!t#!J;f!!i!#¥·!·.c¥.. ¥::N##···i¥}##¥+#'Yrj4tm&%wgl··;\i¥;#;·gtti;#"·N§;!··'§i.. #*WLi
TORQUE ESTIMATING CHART -

ASTM A193, GRADE 87 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 [Bolt Diameter (\nchesU
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 1-114 123 158 175 153 197 219 184 237 263
718 1-7/16 198 255 283 248 318 354 297 382 424
1 1-5/8 297 382 424 371 4n 530 445 573 636

1-1/8 1-13/16 435 560 622 544 700 778 653 840 933
1-1/4 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~/8·. 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,n2 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 4,92'\ .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 5-314 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" - 2-1W DIAMETER STUDS: 105.000 PSI 1/2" DIAMETER S11.JDS: 13 TPI
2-1/2" - 4" DIAMETER STUDS: 95.000 PSI 5/8" DIAMETER STUDS: 11 TPI

3/4" DIAMETER STUDS: 10 TPI
718" DIAMETER S11.JDS : 9TPI

1~ - 4" DIAMETER S11.JDS : STPI

The K Factor is an experimentally detennined 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 listed 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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SUPERIOR BOLTING SOLUTIONS/lj)

Pressure Vs Torque Conversion Chart Titan T Series Tools

T-l T-3 T-5 T-8 T-IO T-25

PUMP PSI (BAR) Torque - Ft. Lbs (Nm)

1500 (103) 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 (1493) 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 (1390) 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 (I993 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 (1042) 1783 (2418) 3125 (4237) 4469 (6060 6259 (8487) 14366 (19582)
5800 (400) 796 (1079) 1847 (2504) 3237 (4389) 4628 (6276 6482 (8790) 14857 20282)
6000 414) 824 (1118 1896(2571) 3353 (4547) 4848 (6574) 6717 9108) 15348 (20812)
6200 428) 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 (10019) 16806 22893)
6800 (469) 934 (1267) 2149 (2914) 3800 (5153) 5494 (7450 7613 (I0323 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 (1379) 2315 (3139 4114 (5578 5983 (8114) 8189 (11104 18725 (25485)
7600 524) 1045 (1417 2378 (3224 4225 (5729 6145 (8333) 8410 (11404 19199 (26173)
7800 538) 1072 (1454 2440(3309 4336 5880 6307 8552) 8631 (11704 19672 26862)
8000 (552) 1098 (I489 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 (13662 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 (10472) 10747 (14572) 23852 (32558)
9800 676) 1343 (1821) 3060 (4149) 5505 (7465 7884 (10690) 10971 (14876) 24301 (33237)
10000(690) 1359(1843) 3124 (4236) S605(7601) 8062(10932) 11067(15007) 24749.(33560)

... .... .. . . ... ;

9001 JameelStreet,Suitf:l180-Houstoo,lX77040
ToU,;,Fre.e866;345.8484 .Phone281.449.9994·.Fax28t449;9996 Emailsales@titanti.com

www:titanti.com
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18. As-built Drawing including Lifting
and Transportation Drawing
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19. As-built UT wall thickness survey
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rASME

ULTRASONIC WALL THICKNESS RECORD
P.ONO.

")JT. NAME

ITEM NO.

4511951391

CARMON CREEK PROJECT

E-11580

CUSTOMER

DWG. NO.

ITEM NAME

SHELL CANADA ENERGY

VP-SG07-E11570-001 REV.06

VRU II\JLET GAS COOLER

WIO NO : P-13SG-007

SHELL

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 X 4-10

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 X 2-10 )

( 1-1 X 1-2 1-3 X 1-4 X 1-5 1-6 1-7 X 1-8 X 1-9 1-10

~i~~~ il V hll~if0J7
EJIA~IA~IA-04IEJ

NOZZLE

51-1 I 52-1 I
~
\D\V

")v ~ ~,~~

OC©\ Ero)~
,..--.....I...-----y-__-, ,-----"-_-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)

THICKNESS (mm) THICKNESS (mm)

PART
LOCATION

LOCATION (GRID POINT) PART
LOCATION

LOCATION (GRID POINT)
(GRID LINE) DWG. (GRID LINE) DWG.

(MIN.) 1 2 3 4 (MIN.) 9 10 - -
1 (0") 1-2 15.12 15.19 17.17 17.21 SHELL & 3 (180°) 9-10 15.37 15.31 - -

2 (90°) 15 15.14 15.24 17.11 17.24 CHANNEL 4 (270°) 15 15.30 15.33 - -

3 (180°) 3-4 15.21 15.16 17.23 17.21 PART LOCATION DWG. (MIN.) 1 -
4 (270°) 17 15.15 15.22 17.20 17.24 S1 S2 10.97110.97 11.21 11.21 -

LOCATION DWG. 5 6 7 8 NOZZLE T1 I T2 25.2 26 25.65 26.39 -

SHELL & 1 (0") 17.22 17.19 17.17 17.15 T3 1 T4 13.6 113.6 13.90 13.78 -
CHANNEL 2 (90°) 5-8 17.16 17.13 17.16 17.14 BLANK

3 (180°) 17 17.17 17.14 17.16 17.17

4 (270°) 17.21 17.23 17.18 17.17

LOCATION DWG. 9 10 - -
..

1 (0°) 9-10 15.11 15.20 - -

2 (90°) 15 15.19 15,22 - -

D REVIEWED BY I D WITNESSED BY I~TNESSED APPROVED BY J.S.LEE J::;/~ ~(:~:/(~
Date~Signature:

REVIEWED BY Y.S.L1M Ar--
~m~-:-£i~ ,(

~
(f-

h....I".tri..1A"rvices
( PREPARED BY T.S.LEE

ILSUNG CORPORATION
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20. ITP-Signed Off
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'-'10 of 618

'ASME IISC 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-11580 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)

IlJIh. ~ ~

1 Pre-Inspection Meeting H r II-Pi'vr

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

71#(CCK-4511951391-0100-H04-00001-000)

.~ f i2 6) Non-destructive Examination Procedure H
(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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S11 of 618
,

ISC INSPECTION AND TEST PLAN IASME J
Doc.

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-11580 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)

3
Welder & welding operator performance ASME SEC. IX

ASMESEC.IX
WPQR record ¥Ih .~-" ~

qualification test review DEP 30.1 0.60.18-Gen & certificate H
~,

NDE Qualifications
ASNT SNT-TC-1A 1JtbJ.

A_ .
4 Review of NDE qualifications for

DEP 31.22.20.31-Gen
ASNT SNT-TC-1A NDE Certificate H 7"',UT, RT, MT and PT "17

Material Certificates Review
(Including weld comsumable)
1) Mechanical Properties
2) Chemical Composition

ASME Sec." A,C
ASME Sec. II A,C & Mill Certificates &

l/IJ L""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 ~,

5) Heat treatment record
6) UT of all forgings 50mm or greater nominal
thickness

Material Inspection
ASME Sec." A, ASME Sec. II A,

IJIt1) Material Identification by Marking
Inspection Test Inspection Test Mill Certificates,

6 2) Visual, Dimensional &Thickness Check H
3) Inspection for nozzle size and rating

Procedure, PMI Procedure, PMI PMI Report
I~ II

4) PMI
Procedure Procedure

Fabrication of Head

Forming Inspection
ASME Sec." A, Dimensional Report,

1/IJ1) Formed Head Inspection
Inspection Test Approved Drawings & MT Report &Heat .-

7 - Visual &Dimensional Inspection
Procedure &MT ASME Sec.VIII Div.1 Treatment Chart with H

~2) MT on ID and aD of knuckle portions
3) Heat treatment after forming

Procedure report

• LEGEND ~ H : Hold Point. W : Witness Point, SW : Spot Witness, R : Review
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-q12 of 618

IASME IISC 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-11580 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)

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

)/$2) Alignment, Root Face and Root Gap "'..
8 Check

Procedure, NDE UW-31, 32, 33 & MT Report H
~... IJ

3) Orientation of circumferential seams at fit-
Procedure, DEP Appendix 6

30.1 0.60.18-Gen &
up ISO 16812
4) For sour side: MT for plate edge

Welding (longitudinal & circumference
Approved Drawings &

weld) Approved Drawings &

JIt9 1) Check of Welding Rods & Consumable
ASME Sec.VIII

ASME Sec.VIII MT or PT Report H ~I I....

2) Check of Parameter as per WPS
Div.1Appendix 6 or 8

Div.1Appendix 6 or 8 rfI"C~
3) Monitoring of welding operations

DEP 30.10.60.18-Gen

10 100% RT for cat "A & B" weld seams
Approved Drawings

ASMESEC. V RT Film, RT Report H ¥Ii .....
NDE Procedure

~

Fabrication of Nozzle (Flange to neck plate I pipe)

Marking Inspection Approved Drawings& Approved Drawings& J/f!A A ...;-

11 - The transfer of identification marks Quality Control Plan Quality Control Plan H
~"-I

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review
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'-113 of 618

IASME IISC 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-11580 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)

Approved Drawings,

1//J _AFit-up Inspection Quality Control Plan, Approved Drawings&
12

- Missalinment, root gap check ASME Sec. VIII Div.1 Quality Control Plan H
HfT 1~~

DEP 30.10.60.18-Gen

Approved Drawings,
Approved Drawings,

Inspection Test
Procedure & ASME

Inspection Test

)//} ~

13 Weld for flange to neck plate or pipe
Sec.VIII Div.1 Appendix

Procedure & ASME MT or PT Report H

6 or 8
Sec.VIII Div.1Appendix ~

DEP 30.10.60.18-Gen
60r8

Approved Drawings IJili ..,; ..
14 100% RT for cat "C" weld seams

NDE Procedure
ASMESEC. V RT Film, RT Report H

I/~

Nozzle assembly to Shell I Head

Nozzle Marking Inspection before
IjJ1),Cutting Approved Drawings& Approved Drawings& ~

15 - Layout marking inspection for nozzle Quality Control Plan Quality Control Plan H "VJY
~V

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,

)}JIL - -
16 Check NDE Procedure, DEP ASME Sec.VIII Div MT Report H r::;3) Inspection for nozzle size and rating 30.10.60.18-Gen & Appendix 6 & ISO If!7''

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
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'~14 of 618

IASME IISC 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·11580 VENDOR

CORPORATION
COMPANY

ENERGY I SA240-
MATERIAL

S31803

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)

Welding for shell to nozzle seams
1) Check of Welding Rods & Consumable Approved Drawings &
2) Check of Parameter as per WPS

& ASME Sec.VIII
Approved Drawings &

JIll .~

17 3) Monitoring of welding operations
Div, 1Appendix 6 or 8

& ASME Sec.VIII H
4) 100% UT for cat "D" weld seams (SNT-TC- Div.1Appendix 6 or 8 ~
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

IJ/I,lI1) Check for baffle and tube sheet holed ,Quality Control Plan ~
18 diameters

&DEP 31.21.01.30-
& Heat Exchanger H

2) Baffle diameter
Gen

Fabrication Tolerance I~ ,

Approved Drawings,

~19 Visual and Dimension Check for bundle
Approved Drawings & Quality Control Plan &

Dimension report H c_wf
DEP 31.21.01.30-Gen Heat Exchanger rvFabrication Tolerance

Approved Drawings,

~
Quality Control Plan, Approved Drawings ~~

20 Tube to tubesheet welding DEP 30.1 0.60.18-Gen & Quality Control Plan H
I~.. ~

& DEP 31.21.01.30-
"

JIIA21
Leak test for tube to tubesheet Approved Drawings Approved Drawings

Leak test report H ,r~~"50-100 kPa & IS016812 & IS016812 f/Zj

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review
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--S15 of 618

IASME IISC INSPECTION AND TEST PLAN Doc.
VP-SG07-COM M-008

No.

PROJECT CARMON CREEK PROJECT P.ONO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2

ILSUNG SHELL CANADA SHELL SA516·70N
ITEM NO. E-11580 VENDOR

CORPORATION
COMPANY

ENERGY MATERIAL
I SA240·
S31803

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,

'2//pTube to tubesheet expanding Quality Control Plan, Quality Control Plan A'L
22 Expanding report H

1) Check for tube expanding ratio ISO 16812 & DEP ISO 16812 & DEP "y;'"~J
31.21.01.30 31.21.01.30 Table 4

Approved Drawings,

~
1_

23 PT for tube to tubesheet welds Quality Control Plan & Approved Drawings PT report H
~NDE Procedure & DEP & Quality Control Plan

31.21.01.30-Gen

Final Testing and Inspection

Approved Drawings, 7/Il
i

Air Leak Test for Reinforcing Pad .A;

24 1) 150 kPa (25 psi)
Quality Control Plan & No Leakage Air leak test Report H

~DEP 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

~
3) orientations, projections, elevations, sizes Quality Control Plan,

Fabrication Tolerance,
Dimensional Report -25 and ratings of nozzle NDE Procedure, DEP

ASME Sec.VIII
(As per Final drawing) H

f'j4) Wall thickness of shell, heads and nozzle 31.21.01.31-Gen &
Div.1Appendix 6 & 12,

MT and UT Report
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 jl8) Pull through mock-up for bundle

,

<s"-
o...__

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review
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c~£)16 of 618

IASM,E IISC 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-11580 VENDOR

CORPORATION
COMPANY

ENERGY
I SA240-MATERIAL
S31803

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)

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 ..iiJ.LtJ. ~
Div.1Appendix 6

Div.1Appendix 6 Ir"NDE Procedure

Quality Control Plan & Quality Control Plan & JM ~ iA
27 Hardness test

DEP 31.22.20.31-Gen DEP 30.1 0.02.15-Gen
Hardness test report H

~

Hydrostatic Test
1) Water analysis certificate

Approved Drawings, No leakage

)/!J"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 74.00.10.10-Gen UG-99) n r
X"5) Bundle insertion

Check of Drain Out
1) Inspection for cleanliness after draining

Approved Drawings,

VIIiand drying
Hydro test procedure,

29 2) For sour side: After the hydrostatic test,
ISO 16812, DEP

Approved Drawings &
MT Report H

.AI'!""

MT shall be performed on all external
31.21.01.21-Gen &

Hydro test procedure 11'" ......P-Jpressure-retaining welds and all internal
DEP 74.00.10.10-Gen t

nozzle welds that are accessible without
disassembling the heat exchanger.

ISO 16812 & NDE ISO 16812 & NDE 1Ifh .A#'

30 MT after hydro test
Procedure Procedure

MT Report H VZJ
DEP 31.22.20.31-Gen DEP 31.22.20.31-Gen Thickness

~
~.'""'" A. ,

31 As built wall thickness measurements
6.4.1.8 6.4.1.8 Measurement Report H Rj

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review

~

~

~
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IASME IISC 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-11580 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

~
~.., 4

32 Painting Report H I~
1/

1) Cleanliness and dryness inspection Procedure Procedure

Approved Bolt Approved Bolt

~
~, "_..

33 Bolt Tightening
Tightening Procedure Tightening Procedure

Bolt Tightening Report H
I'~

34
Packing & Shipping Preparation Approved Packing Approved Packing

~
~

Inspection Procedure Procedure H
/' r V

Name Plate Stamping
_".L1) ASME name plate with ASME code stamp Approved Name plate 435 and CRN

Approved Drawings
Drawings rubbing sheet H

~ /
2) Customer name plate

~36 MOB Review MDB H ry<.f7
37 Inspection Release Inspection Release

H ~ ...~.
Note 'UV

• LEGEND ~ H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review
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21. Preservation Records
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INSPECTION FOR PRESERVATION RECORD
W/O NO. P-13SG-007 CUSTOMER SHELL CANADA ENERGY

PJT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-E11570-001 REV.6

ITEM NO. E-11580 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 7'C).'

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-11580 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

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 Good

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 78.'

ILSUNG CORPORATION
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INSPECTION FOR PRESERVATION RECORD

W/O NO. P-13SG-007 CUSTOMER SHELL CANADA ENERGY

PJT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-E11570-001 REV.6

ITEM NO. E-11580 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 7"Cj.,

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-11580 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

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(SHELL) 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, 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 TCl

ILSUNG CORPORATION
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INSPECTION FOR PRESERVATION RECORD
W/O NO. P-13SG-007 CUSTOMER SHELL CANADA ENERGY

PJT NAME CARMON CREEK PROJECT DWG.NO. VP-SG07-E11570-001 REV.6

ITEM NO. E-11580 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""2Y

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-11580 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 2015.01.31 35 50 50 Accept

32th 2015.08.01 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 7CJ:

ILSUNG CORPORATION
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