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CCK-4511951391-0100-K01-00001-073 Ntioral Board Nurper: __ 2664
A S M E Mr. Hepresentgtive: \{\J\@ 77 Date: ARG 22/

—
Authorized Inspec Date: Af)‘ /8. Jog\

B
FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS PAG /
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VI, Division 1

llsung Coporation #74 Daejeong-Ro, Onsan-Eub, Ulju-Gun, Ulsan 689-892, Republic Korea.
1. Manufactured and certified by g top yeond ! P
{Name and address of Manufacturer} -
2. Manufactured for SHELL CANADA ENERGY 400 4AVE. SW., BOX 100, STATION M, CALGARY, ALBERTA T2P 0J4
X (Name and address of Purchaser)
3. Location of instaliation CARMON CREEK EXPANSION IN PEACE RIVER COMPLEX, ALBERTA, CANADA
(Name and address}
4. Type Horizontal Heat Exchanger - 14-HE-080
(Horizontal, vertical, or sphere)} {Tank, separator, jkt. vessel, heat exch., etc.) { ‘s sefial
W7852.2 ] VP-8SG07-E11570-001 Rev.9 2064 2014
{CRN) {Drawing number) {Nationai Board number) (Year built)
5. ASME Code, Section Vill, Dwv. 1 2010 ED, 2011 ADD {(July.01,2011) N/A . N/A
[Edition and Addenda, if applicable (date)] (Code Case number) {Special sewvice per UG~120(d)]
Items 6-11 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) Overalt length " 6536mm
Coursel(s) Material Thickness Long. Joint (Cat. A} Circum. Joint (Cat. A, B & C) Heat Treatment
No. Diameter Length Spec]Grade or Type Nom. Corr. Type Full, Spot, Nane Eff. Type Full, Spot, None Eff. Temp. Time
2 1.0 1150mm 2200mm SA516-70(+1) 17mm | 1.5mm 1 Fuill 1.0 1 Full 1.0 - -
1 1.D 1150mm 2136mm SA516-70(+1) 17mm | 1.5mm 1 Full 1.0 1 Full 1.0 - -
BLANK — - = e =
Body Flanges on Shells
) Bolting
Washer
No. Type 1D oD Flange Thk | Min Hub Thk Material How Altached Location Num & Size Boliing Material {OD,1D,thk) Washer Material
(BLANK)
7. Heads: (a) = (b) -
{Material spec. number, grade or fype} (H.T.-time and temp.) {Material spec. number, grade o _tme) {H.T.~time and temp.}
Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A
Bottom, Ends) Min. Carr. Crown | Knuckie Ratio Apex Angle Radius Diameter . | convex | Concave Type Full, Spot, Nore Eff.
(@) (BLANK)
(b}
Body Flanges on Heads
Bolting
Washer
Location Type [1s] oD Flange Thk Min Hub Thk Material How Attached | Num & Size Bolting Materiat {OD, 1D, thk} Washer Material
[£)] (BLANK) |. )
(b}
8. Type of jacket N/A Jacket closure N/A
(Describe as ogee and weld, bar, etc.)
If bar, give dimensions N/A if bolted, describe or skeich.
9. MAWP  363%Pa FV at max, temp. 110°C 110°C Min. design metal temp. -45°C at  3639%Pa
(Internal} (External) (tntemal} {Extemal)
10. Impact test YES(SHELL-A02) at test temperature of -45°C
(Indicate yes ot no and the component(s) impact tested]
11. Hydro., pree——orcome test pressure 5600kPa Proof test -
ltems 12 and 13 to be completed for tube sections.
12. Tubesheet SA765-11+831803 CLAD 1150mm 73+10mm 1.5mm WELDED
[Stationary {material spec. no.)] [Diameter (subject to press.) {Nominal thickness) {Corr. allow.} [Attachment {welded or bolted)]
{Floating (material spec. no.)} (Diameten (Nominal thickness) {Corr. allow.} (Attachment)
** Tubes SA789-S31803 19.05mm 1.63mm 1952 Straight
N (Material spec. no., grade or type} {o.D) (Nominal thickness) (Number) [Type (Straight or UY)
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CCK-4511951391-0100-K01-00001-Q7
ASME

National Board Number: }oé#

Mir. Representative: \{\ﬁ%Dale: ﬂp '@% Je

Authorized Inspectorié 3 Date: Agb_’/&,&og‘
PAGE] >

FORM U-1 (Cont'd)

ltems 14-18 incl. 1o be completed for inner chambers of jacketed vessels or channels of heat exchangers.

14. Shell:  (a) No. of course(s) 2 (b) Overall length 1948mm
Course(s) Material Thickness Long. Joint {Cat. A) Circum. Joint {Cat. A, B & C) Heat Treatment
No. Diameter Length- Spec/Grade or Type Nom. Corr. Type Full, Spot, None Eff. Type Full, Spot, None Eit. Temp. Time
1 .D 1150mm 1024mm SA240-S31803 “i5mm | 0.0mm 1 Full 1.0 1 Full 1.0 - -
1 1.0 1150mm 924mm SA240-531803 15mm | 0.0mm 1 Full 1.0 1 Full 1.0 - -
(BLANK)
Body Flanges on Shelis
Bolting
. Botting Washer
No. Type 1D oD Flange Thk J Min Hub Thk Material How Attached Location Num & Size Material {OD, 1D,1hi) Washer Material
4 (=2) 1150mm | 1358mm 98mm 15mm (+6) Single. butt weld End 60,1 1/8"-BUNx300L | SA320-L7M | 58, 32, 6mm | ASTM-F436
(BLANK)
15. Heads: (a) SA765-11+831803 CLAD(x1) - H.T-N/A (b) SA765-11+831803 CLAD(x1) ~ H.T-N/A
{Material spec. number, grade or type) (H.T.-time and temp.) { lal spec. number, grade of type) {H.T.-time and temp.)
Location (Top, Thickness . . . Radius Elliptical | .Conical | Hemispherical Flat Side 1o Pressure . Category A
Bottom, Ends) Min. Corr. | Crown | Knuckie Aatio Apex Angle Radius Diameter Convex | Concave | Type Full, Spot, None Eft.
@ End 88+10mm{12}| 0.0mm | - - - - - 1358mm - - - - -
® End 88+10mm(*12) | 0.0mm - - - - - 1358mm - - - - -
Body Flanges on Heads
Bolting
Washer
Location Type D oD Flange Thk Min Hub Thk Material How Attached | Num & Size Botting {OD, 1D, thk) Washer Material
( (@ (BLANK) )
)
16. MAWP _965 kPa FV at max. temp. ___110°C 110°C Min. design metal temp. -45°C at 965 kPa
(Intemat} (External} (Inteal} (Extemnal)
17. Impact test YES(CHANNEL-A01) at test temperature of -45°C
lindicate yes or no and the componeni(s) impact tested}
18. Hydro., preo—or——om®. test pressure 2500 kPa Proof test -
19. Nozzles, inspection, and safety vaive openings:
Purpose Diameter Material Nozzle Thickness R Attach Detalls Location
(Iinlet, Outlet, Drain, etc.) No. or Size Type Nozzle Flange Nor. Corr. Matersial Nozzile Flange (insp. Cpen.)
SHELL SIDE INLET 1 DN 150 Cl. 300 fig. | SA333-6 (+3) 15.09mm | 3.0mm SA516-70(+1) («4) (+1) -
SHELL SIDE OUTLET i DN 150 Cl. 300 fig. | SA333-6 (=3) 15.09mm | 3.0mm SA516~70(<1) (+4) («1) -
TUBE SIDE INLET 1 DN 600 Cl. 150 fig. (+6) (+B) 25.2mm 0.0mm INHERENT (+4) (+5 -
TUBE SIDE OUTLET 1 DN 500 Cl. 150 flg. (+6) (+6) 26.0mm 0.0mm INHERENT (=4) (+5) -
TUBE SIDE VENT(+7) { DN 50 Cl. 150 Iwn. (+6) (+6) 136mm | 0.0mm INHERENT (+4) - -
TUBE SIDE DRAIN(+7) i DN 50 [ Cl. 150 Iwn. (+6) (+6) 13.6mm 0.0mm INHERENT (+4) - -
(BLANK)
20. Supports: Skirt NO  Lugs -N/A Legs N/A Others SADDLES Attached WELDED TO SHELL
{Yes or no) (Number) {Number) (Describe} (Where and how)
21. Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for the following items of
the report (list the name of part, item number, Manufacturer's name, and identifying number):
N/A
22. Remarks *1. Single Butt, RT-none, 0.7 *2. Mandatory App.2 Fig.2-4(6) +3. SA350~LF2 CL.i 4. FIG. UW-16.1 (d) +5. Single Buit, RT-Full, 1.0

6, SA182-F51(S31803) 7. Pressure retaining cover : (+6), SA320-L7M/SA194-7M, 5/8"~11UNCx95L, 8 SETS.
8. Nameplate is located on the shell. 9. See aftached 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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CCK-4511951391-0100-K01-00001-073

» National Board Number: v 26{4
A s M E M. Hepresentalive:\f:J‘ /ﬂ/O/ Date: ﬁ@ b 7/90/ —L~

Authorized Inspecty%— Date: _@M‘g Soff

FORM U-1 (Cont'd) : PAGE]{ 5

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 thls vessel
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VI, Division 1.

U Certificate of Authorization Number 32,997 Expires DEC. 04, 2016 AL /67(7
Date %,/yz}o/g’ Name ILSUNG CORPORATION. Signed -
(Manufacturer) (Representdtive),

: 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 ﬁp)— (8, 2of- , 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 VI, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed

or implied, conceming the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor hisfher employer shalf
be liable in any manner for any perso.n_al_ in;jydamage or a loss of any kind arising from or connecled with this inspection.

Date é@b 1% 2o/~ Signed _SJANG 3_\ Commissions ' NB#14412(A N)
{AuthorfzedinsBector)

[Nationa! Board (incl. endorsements)]

) CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We cemfy that the statements in thls report are correct and that the field assembly construction of alf pans of this vessel conforms with the requirements

of ASME BOILER AND PRESSURE VESSEL. CODE, Section VI, Division 1. U Certificate of Authorization Number Expires
Date Name : Signed
(Assembler) (Representative)

. CERTIFICATE OF FIELD ASSEMBLY INSPECTION
i, the undersmned 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 , hot 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 W, Division 1. The described vesse! was inspected and subjecied to a
fiydrostatic test of . By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or
implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer
shall be liable in any manner for any personal injury or property damage or a loss of any kind arising from or connected with this inspection.

Date Signed Commissions

{A } [Natfonal Board ({incl. endo
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As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section Vill, Division 1

1. Manufactured and certified by

llsung Coporation #74 Daejeong-Ro, Onsan-Eub, Ulju-Gun, Ulsan 689-892, Republic Korea.

(Name and address of Manufacturer)

~ Manufactured for SHELL CANADA ENERGY 400 4AVE. SW., BOX 100, STATION M, CALGARY, ALBERTA T2P 0J4

i

3. Location of installation

{Name and address of Puschaser)

CARMON CREEK EXPANSION IN PEACE RIVER COMPLEX, ALBERTA, CANADA

{Name and address)

4. Type Horizontal 14-HE-080 W7852.2
(Horizontal, vertical, or sphere) . s serial (CRAN}
VP-SG07-E11570-001 Rev.9 2064 2014
(Drawing number) (Nationai Board number) (Year built)
FIXED SHELL-AND-TUBE HEAT EXCHANGER DATA
DesignlOp:raling Pressure Design/ ing Metal T ature Axial Differential Themat
N £ Conditi anges Expansion Range
ame of Condition .
- - - (min/max.)
Sh.ell Side TuF:e Side Sheit Channel Tubes Tubesheet
{min./max.} {min/max.} i
Kpa G Kpa G °C °C ‘C °C mm
(+14) -103.42 / 2450 | ~103.42 / 900 110 110 110 110 0/073
(x15) 0/ 1154 (abs) 0/ 98 (abs) 110 110 110 110 0/073
Data Report
ltem Number Remarks
~  Remarks *14. Design (Casei)Design) +15. Design {Case1){Operating)

Certificate of Authorization: Type

Straight No. 32,997 Expires

DEC. 04, 2016

vate AP R. /VZM/f‘ Name

ILSUNG CORPORATION. Signed

Date ﬁ)-. 18 . 2t Name S.JANG W Commissions

NAT

(Representative}

NB#14412(A,N)

(Authorized Inspector)

7/309
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2. Certificate Of Compliance
(including ABSA Registration, CRN, etc.)
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CCK-4511951391-0100-K01-00001-073

ASM E PAGE [

CERTIFICATE OF COMPLIANCE

CERTIFICATE NO. : ISC-QA-COC-SG007-073
PROJECT NAME : CARMON CREEK PROJECT
CUSTOMER : SHELL CANADA ENERGY

P.O NO. ¢ 4511951391
EQUIPMENT NAME : VRUINLET GAS COOLER
EQUIPMENT NO. ¢ E-11570

SERIAL NO. : 14-HE-080

WE HEREBY CERTIFY THAT THE MATERIAL, DESIGN, FABRICATION,
INSPECTION AND TESTING OF THIS UNIT CONFORM TO THE ASME
SEC. VIII DIV.1 2010 ED.+2011 ADD.+API660 (8th ED.2007)

+NACE MR0175/1SO 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 = 7 f ‘) 31.DEC. 2014

MANAGER OF Q.A DEPARTMENT DATE

ILSUNG CORPORATION.
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CCK-4511951391-0100-K01-00001-073
ASME oAGE

9410 - 20 Ave N.W.
Edmonton, Alberta, Canada T6N 0A4

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

December 30, 2014

Attention: J.K. Hwang
SMARTEK E&C

RM 303,160, TECHNO 2-RO
YUSEONG-GU

DAEJEON,

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

CRN : 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 : ILSUNG CORPORATION

Description MAWP Design Temperature MDMT
SS Internal Pressure 3639kPa 110 °C -45°C
SS External Pressure 103kPa 110 °C -45°C
TS Internal Pressure 965kPa 110 °C -45°C
TS External Pressure 103kPa 110 °Cc -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.l.. This note must appear on the Manufacturer’s Data
Report.

-In addition, this heat exchanger shall be supplementary marked as per UHX-19.2.2
-The External Pressure (Full Vacuum) condition noted above is referring only to a basic design condition; this

exchanger shall not be operated with Full Vacuum unless it is re-evaluated for such operating condition. This
note shall appear on the Manufacturer’s Data Report.

Page 1 of 2
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CCK-4511951391-0100-K01-00001-0713
ASME | PAGE| 2]

9410 - 20 Ave N.W.
£ Edmonton, Alberta, Canada T6N 0A4

(he pressure caulpment safely authorly Tel: (780) 437-9100 / Fax: (780) 437-7787

December 30, 2014
The registration is conditional on your compliance with the following notes:

1.1t 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)All 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.TM.
Details of the Impact Testing must be noted in the Manufacturers Data Report (MDR)
2.All of the above noted required Impact testing must be recorded and reports generated. Copy of the reports

must be provided to the A.l. who will be signing the Manufacturers Data Report (MDR).The A.l. 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.

s Sincerely,

PETRUSEVSKI, LJUPCO (LOU)

Page 2 of 2
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3. Inspection Release Note Issued
by Inspector, Packing List including
Preservation Record and Punch List

(if applicable) for the Receiving Party
to Continue Mornitoring
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PAGE

Dsuns

TEL.: 052) 231 - 7573

IL SUNG
CORPORATION

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

FAX.: 0562) 239 - 0392

PACKING LIST

FOR EQUIPMENT AND ACCESSORY

"DETAILS AS PER THE ATTACHED SHEET"

- Phase1 (38 Items) -

Date / Signature:

B}'EVIEWED
WITNESSED

/ o
ermamscher Lioyd 6"//2
Industrial Services

LSUNG
1SC

=

Ttnessed

CADEPT, J & >
DATE (o .31.20/Y

( 18 SHEETS WITH COVER )

QA | REVIEWED | 08-Dec-14 |S.J.HWANG| CLIENT SHELL CANADA ENERGY
PROJECT Carmon Creek - Phase 1 & 2
DEL.
PC | APPROVED | 08-Dec-14 |K.H.JUNG P.O NO. 4511951391 DATE 31-Dec-14
DEPT | REVIEWED | 08-Dec-14 |S.H.LEE DESTINATION FOB Onsan Port, Korea
PREPARED | 08-Dec-14 |J.W.SONG | DOC. NO. PK-145G-007-01 REV. NO. 0
[SC-001-1-0
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CCK-4511951391-0100-

(AA- DDA -

073

PAGE| 2
DETAILED PAQKIN% LIST |
|:?}EVIEWED
PJT NAME : Carmon Creek - Phase 1 & 2 m‘",";ganfi’:E ° ) f@z’issdf ] ed by
F 10.: 4511951391 7~ che{ﬁfﬁ: '7[% DEPT. )%’_ s
Industrial Services DATE >
N/W Gw GIW CBM Dimension (cm)
Package No. Q'ty ITEM No. Package Style REMARKS
Kg Kg LBS m' L w
10F 40 1 8ET E-10010 (STEEL SKID) 36,345 37,495 82,489 41880 880 «x 176 x 271
20F 40 1 SET E-10020 (STEEL SKID) 36,345 37,495 82,489 41880 880 x 176 x 271
30F 40 1 SET E-20010 (STEEL SKID) 36,345 37,495 82,489 41880 880 «x 176 x 271
4QF 40 1 SET’ E-20020 (STEEL SKID) 36,345 37,495 82,489 41880 880 x 176  x 271
50F 40 18ET E-10070 (STEEL SKID) 2,310 2,460 5412 4740 540 x 6 x 133
6 OF 40 1 SET E-10075 (STEEL SKID) 2,405 2,555 5,621 5200 540 x 66 X 146
TOF 40 1 SET E-10120 (STEEL SKID) 7,230 7,480 16,456 11470 573  «x 110 x 182
8 OF 40 1SET E-10121 (STEEL SKID) 7,445 7,695 16,929 12480 573 «x 110  x 198
9 OF 40 1 SET E-10122 (STEEL SKID) 7,230 7,480 16,456 11470 573 «x 10 x 182
A “~OF 40 1 SET E-10123 (STEEL SKID) 7,445 7,695 16,929 12480 573 «x 110 x 198
B ‘H OF 40 1 8ET E-10124 (STEEL SKID) 7,445 7,695 16,929 12480 573 x 110 x 198
12 OF 40 1 SET E-20120 (STEEL SKID) 7,230 7,4BQ 16,456 11470 573 «x LRTU ¢ 182 .
13 OF 40 1 SET E-20121 (STEEL SKID) 7445 7,695 16,929 12480 573 x 10 x - 198
14 OF 40 18ET E-20122 (STEEL SKID) 7,230 7,480 16,456 11470 573 10  x 182
15 OF 40 1 SET E-20123 (STEEL SKID) 7,445 7,695 16,929 12480 573 x 110 x 198
16 OF 40 1SET E-20124 (STEEL SKID) 7,445 7,695 16,929 12480 573 X 110  x 198
17 OF 40 1SET E-10140 (STEEL SKID) 7,325 7,555 16,621 12840 878 x 92 X 159
18 OF 40 1SET E-101741 (STEEL SKID) 7,500 7,730 17,006 13650 878 x 92 X 169
19 OF 40 1 8ET E-10142 (STEEL SKID) 7,325 7,555 16,621 12840 878 «x 92 X 159
20 0F 40 1 SET E-10143 (STEEL SKID) 7,500 7,730 17,006 13650 878 x 92 X 169
210F40  1SET E-10144 (STEEL SKID) 7,325 7,555 16,621 12840 878 x 92 x 159 i
22 OF 40 1 SET E-10145 (STEEL SKID) 7,500 7,730 17,006 13650 878 x 92 X 169
23 OF 40 1SET E-20140 (STEEL SKID) 7,325 7,555 16,621 12840 878 x 92 X 159
24 OF 40 1 SET E-20141 (STEEL SKID) 7,500 7,730 17,006 13650 878 x 92 X 169
250F 40 1 SET E-20142 (STEEL SKID) 7,325 7,555 16,621 12840 878 x 92 X 159

ILSUNG CORPORATION
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CCK-4511951391-0100-K0A-SAMOE-|073 PAGE| >
DETAILED PACKING LIST

P~%ageNo. Q'ty ITEM No. Package Style N G W ceu Dimenslon {cm) REMARKS
_ Kg Kg LBS m' L w H

260F40  1SET E-20143 (STEEL SKID) 7500 7,730 17,006 13650 878 x 92 x 169
270F40  1SET E-20144 (STEEL SKID) 7325 7555 16621 12840 878 x 92 x 159
28 OF 40 18ET E-20145 (STEEL SKID) 7,500 7,730 17,006 13650 878 «x 92 x 169

. 280F 40 1SET E-10180 (STEEL SKID) 11,135 11,465 25,223 17840 905 x 10 x 180
300F40  1SET E-10190 (STEEL SKID) 11455 11785 25927 18880 905 x 10 x 191
310F40  1SET E-10200 (STEEL SKID) 11435 11465 25223  17.840 905 x 110 x 180
320F40  1SET . E-10210 (STEEL SKID) 1455 11785 25927 18880 905 x 110 x = 191
330F40  1SET E-20180 (STEEL SKID) 11135 11465 25223  17.840 905 x 110 x 180
340F40  1SET E-20190 (STEEL SKID) 11455 11,785 25027 18.680 905 x 110 x 191
350F40  1SET E-20200 (STEEL SKID) 11135 11465 25223 17840 905 x 110 x 180
360F40 1 SET E-20210 (STEEL SKID) 11,455 11,755 25927 18880 905 x . 110 x 191

( OF40  1SET E-11570 (STEEL SKID) 20000 20340 44748 28720 955 x 137 x 220
380F40 1 SETr E-11580 (STEEL SKID) 20000 20,340 44,748 28720 955 x 137 x 220
390F40  1BOX ALL (WOODEN BOX) 570 720 1,584 1120 122 x 122 x 75
400F40  1BOX ALL (WOODEN BOX) 710 860 1892 1120 122 x 12 x 75

TOTAL 40 PACKAGE(S) 444275 458,055 1,007,721 664 -

* REMARKS : VEWES = Te——

DIC : DANGEROUS CARGO H}E Jiasung: Wipdewsd by

OID : OVER DIMENSION (OVER W:2.4M, H:3M, L:12M) m"‘,"s'.,gf,ff,im 18C itnessed By

HIC : RGO (OVER 20 TON : an

s:g : :5::; :QAVYO c(:iRGo ) m{ Ieoeyéa /}0 gﬁrempa . 3 .20/ W?

Industrial Services

ILSUNG CORPORATION 15/309 Project Management Department
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. - Date / Sigpature:
PJT NAME : Carmon Creek - Phase 1 & 2 e r
F {0.: 4511951391 Germanischer Lioyd

-

Thdus{ial Sevices
Number Of ~Net- GIoss-

Package & Description Of Goods Quantity | Weight | Weight
(Packing Style) (KG) (KG)

CBM Measurement
(|v|3) [LxWxH(cm)]

EQUIPMENT

10F 40 Diluted Produced Liquid Heater/Cooler 1SET 36,345 37,495  41.880 880 x 176 x 21
(STEEL SKID)
E-10010

20F 40 Diluted Produced I-iquﬁ:l Heater/Cooler 1SET 36345 37,495 41.880 80 x 176 x 21
(STEEL SKID)
E-10020

30F 40 Diluted Produced Liquid Heater/Cooler 18ET 36345 37,495  41.880 880 x 176 x 21
(STEEL SKID)
E-20010

40F 40 Diluted Produced Liquid Heater/Cooler 1SET 36,345 37,495  41.880 80 x 176 x 21
(STEEL SKID)
E-20020

5OF 40 Slop Oil Heat Exchanger 1SET 2,310 2,460 4740 540 x 6 x 133
(STEEL SKID)
E-10070

6 OF 40 Slop Oil Heat Exchanger C1SET 2405 2,555 5200 540 x 66 x 148
- ‘STEEL SKID)
E-10075

7 OF 40 Treated Bitumen/Slop Oil Exchanger 1SET 7,230 7480 11470 573 x 110 x 182
(STEEL SKID)
E-10120

8 OF 40 Treated Bitumen/Slop Oil Exchanger 1SET 7445 7,695 12.480 573 x 110 x 198
(STEEL SKID)
E-10121

8 OF 40 Treated Bitumen/Slop Oil Exchanger 18ET 7,230 7,480 11470 573 x 110 x 182
(STEEL SKID)
E-10122

10 OF 40 Treated Bitumen/Slop Oil Exchanger 1SET 7,445 7,695 12480 573 x 110 x 198
(STEEL SKID) :
E-10123

11 OF 40 Treated Bitumen/Slop Oil Exchanger - 1SET 7,445 7,695 12480 573 x 110 x 198
(STEEL SKID) '
E-10124

12 OF 40 Treated Bitumen/Slop Oil Exchanger 1SET 7,230 7480 11470 573 x 110 x 182
(STEEL SKID)
E-20120

13 OF 40 Treated Bitumen/Slop Oil Exchanger 18ET 7,445 7,695 12480 573 x 110 x 198
(STEEL SKID) :
E-20121

14 OF 40 Treated Bitumen/Slop Oil Exchanger 18ET 7,230 7480 11470 573 x 110 x 182
{STEEL SKID)
E-20122

15 OF 40 Treated Bitumen/Slop Oil Exchanger 18ET 7,445 7695 12480 573 x 10 x 198
(STEEL SKID)
E-20123

ILSUNG CORPORATION 16/309 Project Management Department
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kgqui;;— D73

DETAILED PACKING LIST

i

Number Of
Package &
(Packing Style)

Description Of Goods

Quantity

Net-
Weight
(KG)

Gross-
Weight
(KG)

16 OF 40
(STEEL SKID)
E-20124

Treated Bitumen/Slop Oil Exchanger

1SET

7445

7,695

12.480

198

17 OF 40
(STEEL SKID)
E-10140

Treated Bitumen/Primary Diluent Exchanger

1 SET

7,325

7,555

12.840

878

92

189

18 OF 40
(STEEL SKID)
E-10141

Treated Bitumen/Primary Diluent Exchanger

1 8ET

7,500

7,730

13.650

878

92

169

19 OF 40
(STEEL SKID)
E-10142

Treated Bitumen/Primary Diluent Exchanger

1 SET

7,325

7,565

12.840

878

92

159

20 OF 40
(STEEL SKID)
E-10143

Treated Bitumen/Primary Diluent Exchanger

1 SET

7,500

7,730

13.650

878

92

169

21 OF 40
(STEEL SKID)
E-10144

Treated Bitumen/Primary Diluent Exchanger

1SET

7,325

7,555

12.840

878

92

159

L

22 OF 40
(STEEL SKID)
. E-10145

Treated Bitumen/Primary Diluent Exchanger

1 SET

7,500

7,730

13.650

878

92

169

23 OF 40
{(STEEL SKID)
E-20140

Treated Bitumen/Primary Diluent Exchanger

1 SET

7,325

7,555

12.840

878

92

159

24 OF 40
(STEEL SKID)
E-20141

Treated Bitumen/Primary Diluent Exchanger

1 SET

7,500

7,730

13.650

878

92

168

250F 40
(STEEL SKID)
E-20142

Treated Bitumen/Primary Diluent Exchanger

1 8ET

7,325

7,555

12.840

878

92

159

26 OF 40
(STEEL SKID)
E-20143

Treated Bitumen/Primary Diluent Exchanger

18ET

7,500

7,730

13.650

878

92

169

27 OF 40
(STEEL SKID)
E-20144

Treated Bitumen/Primary Diluent Exchanger

1 8ET

7,325

7,585

12.840

878

92

159

28 OF 40
(STEEL SKID)
E-20145

Treated Bitumen/Primary Diluent Exchanger

1 SET

7,500

7,730

13.650

878

92

169

29 OF 40
(STEEL SKID)
E-10180

Treated Bitumen Coolers

1 SET

11,135

11,465

17.840

805

110

180

30 OF 40

- 'STEEL SKID)

E-10190

Treated Bitumen Coolers

1 SET

11,455

11,785

18.880

905

110

191

31 OF 40
(STEEL SKID)
E-10200

ILSUNG CORPORATION

Treated Bitumen Coolers

17/

JEVIEWED _
WITNESSED

Date ,s ature:
%/MVD

ermanischer Lioyd
Industria!l Services

11,465

Project Management Department

17.840

905

110

180
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DETAILED PACKING LIST

Number Of Net- Gross-
¢ Package & Description Of Goods Quantity | Weight | Weight CB;V! Measurement
\Packing Style) ke | g | M [LxWxH (em)]
320F 40 Treated Bitumen Coolers 1SET 11455 11,785  18.880 905 x 110 x 191
(STEEL SKID)

E-10210

33 OF 40 Treated Bitumen Coolers 18ET 11,135 11,465 17.840 95 x 110 x 180
(STEEL SKID)

E-20180

34 OF 40 Treated Bitumen Coolers 1SET 11455 11,785  18.880 905 x 110 x 191
(STEEL SKID)

E-20190

350F 40 Treated Bitumen Coolers 1SET 11135 11465 17.840 05 x 110 x 180
(STEEL SKID)

E-20200

36 OF 40 Treated Bitumen Coolers 1SET 11455 11,785  18.880 905 x 110 x 19
(STEEL SKID)

E-20210 : S

370F 40 VRU Inlet Gas Coolers 1SET 20,000 20,340 28720 955 x 137 x 220
(STEEL SKID)

E-11570

38 OF 40 VRU Inlet Gas Coolers 1SET 20,000 20,340  28.720 955 x 137 x 220
(STEEL SKID)
v E-11580

rerenee, | [OusundlEeen
1SC inessed by

ILSUNG CORPORATION

Date / Sigpature;
B/ e
ermanischer Lioyd

Industrial Services

¥

18/309

QA DEPT, . 4
DATE P . 21,20 ! Y

Project Management Department



CCK-4511951391-0100-

STODB1}-073 PAGE| T}
DETAILED PACKING LIST
PJT NAME : Carmon Creek - Phase 1 & 2
F AO.: 4511951391
Number Of Net- | Gross-
Package & Description Of Goods Quantity] Weight | Weight (CN?S'\)A [ IEVl f\jiirmce;t) ]
{Packing Style) (kG) (kG)
39 OF 40 ACCESSORY 1BOX 570 720 1120 122X 122 X 75
(WOODEN BOX)
ALL
INCLUDING
E-10010 Pulling Eye Bolt SA-193-B7 4 EA
11/2"- 8UN
SQ. Washer SA-283-C 16 EA
t16*70*70
E-10020 Pulling Eye Bolt SA-193-B7 4 EA
11/2" - 8UN
SQ. Washer SA-283-C 16 EA o
116 *70*70
0 E-20010 Pulling Eye Bolt SA-193-B7 4EA
11/2"- 8UN
SQ. Washer SA-283-C 16 EA o
t16*70* 70
E-20020 Pulling Eye Bolt SA-193-B7 4 EA
11/2" - 8UN
SQ. Washer SA-283-C 16 EA
t16*70* 70
E-10070/E-10075 Shim Plate SA-283-C 2EA
10t(1+2+3+4) * 390 * 210
Setting B/AN/2W SA-325/ SA-563-A / SA-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
\JLsuna|tHRevisied by - -
ISC |CWitnessed by
QA DEFT, _J-87TEE P ate Signature:
{ DATE -3 .2 : ) bl
ermaitfscher Lioyd
ILSUNG CORPORATION 197309 industialservices] ~ Proiect Management Department



CCK-4511951391-0100-KOA-SOACEH073 PAGE
DETAILED PACKING LIST

Number Of Net- | Gross- CBM Measurement
Package & Description Of Goods Quantity| Weight | Weight M3 [LxWxH (cm)]
(Packing Style) « |« | M
Stud B/2HN SA-320-L7 / SA-194-7 12EA
3/4" - 10UNC * 140L
Gasket See Note 1 ‘ 1EA
4" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7M / SA-194-7TM 8EA
3/4" - 10UNC * 140L
E-10120/E-10121 Pulling Eye Bolt SA-193-B7 8EA
11/4" - 8UN
Shim Plate SA-283-C 2EA
B 10t(1+2+3+4) * 700 * 280
Setting B/AN/2W SA-325/ SA-563-A / 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 4.5¢
Stud B/2HN © SA-320-L7M/SA-194-7M 12 EA
7/8" - QUNC * 160L
Gasket See Note 1 1EA
6" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7M / SA-194-7TM 12 EA
3/4" - 10UNC * 145L
E-10122/E-10123 Pulling Eye Bolt ] SA-193-B7 8 EA
11/4" - 8UN
Shim Plate SA-283-C 2EA
10t(1+2+3+4) * 700 * 280
—[VREViEWED
tinessed by YWITNESSED
QA DEPT, J@F Date / Signature:
DATE fr. 3| . Y T bk A
Geofmaniscifer 4oyd .
ILSUNG CORPORATION 20/30 Industrial Services]  Project Management Department




CCK-4511951391-0100-H

(A-DAdL 1073

DETAILED PACKING LIST

PAGE

Number Of Net- | Gross- CBM Measurement
Package & Description Of Goods Quantity| Weight | Weight (M3 [LxWxH (cm)]
(Packing St (6 | (o) )
Setting B/AN/2W SA-325/ SA-563-A | SA-283-C 6 EA
11/4" - 8UN * 250L
SQ. Washer SA-283-C 12 EA
116 *70*70
Gasket See Note 1 1EA
8" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7M / SA-194-TM 12 EA
7/8" - QUNC * 160L
Gasket See Note 1 1 EA
6" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7M / SA-194-7TM 12 EA
3/4" - 10UNC * 145L
E-20120/E-20121 Pulling Eye Bolt SA-193-B7 8 EA
11/4" - 8UN
Shim Plate ' SA-283-C 2EA 7
104(1+2+3+4) * 700 * 280
Setting B/AN/2W SA-325 ] SA-563-A | SA-283-C 6 EA
11/4" - 8UN * 250L
SQ. Washer SA-283-C 12EA
t16*70*70
Gasket See Note 1 1EA
8" ASME #300 RF 4.5t
© SwdBRHN SA-320-L7M / SA-194-7M 12 EA o
7/8" - 9UNC * 160L
Gasket See Note 1 1EA
» 6" ASME #300 RF 4.5t
| Brsune ewed by < .
VIEWE
J o Ef\;V‘TTNESSED
D ATEE&( 20 l Sz Date [ Signature:

ILSUNG CORPORAT!

21/30 ern;;ﬁi cr.ne{g‘i.g?:

Industrial Services

'VProject Management Department



CCK-4511951391-0100-Ke\ SOMI® | 073 PAGE
DETAILED PACKING LIST
Number Of Net- | Gross-
Package & Description Of Goods Quantity] Weight | Weight (CMB;)A [ lv' xe\j\i?(reansrr:)]
(Packing Style) (kG) (kG)
Stud B/2HN SA-320-L7M / SA-194-TM 12EA
3/4" - 10UNC * 145L
E-20122/E-20123 Pulling Eye Bolt SA-193-B7 8EA
11/4" - 8UN
Shim Plate SA-283-C 2EA
10t(1+2+3+4) * 700 * 280
Setting B/AN/2W SA-325 | SA-563-A [ 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 / SA-194-TM 12 EA
7/8" - BUNC * 160L
Gasket See Note 1 1EA
6" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7M / SA-194-7TM 12 EA
3/4" - 10UNC * 1451
E-10124 Pulling Eye Bolt SA-193-B7 4 EA
11/4" - 8UN
SQ. Washer SA-283-C 12 EA
t16*70*70
E-20124 Pulling Eve Bolt SA-193-B7 4 EA
11/4" - 8UN
SQ. Washer SA-283-C 12 EA
t16*70*70
Busung g%wéwd by
ISG fnessed by E/REVIEWED
I 1 g WITNESSED
DATEJQec 31.20 (¢

ILSUNG CORPORATION

Date / Signature:
? 5 ZQ E/‘ €]
22/309 erman schzl”Lioyd

“}Sroject Management Department

Industrial Services|
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(GA-O VIOE

DETAILED PACKING LIST

073

PAGE

W

Number Of Net- | Gross- | gy Measurement
/ Package & Description Of Goods Quantity| Weight | Weight (M3) [LxWxH (cm)]
(Packing Style) (kG) | (kG)
Note 1. GASKET MAT'L : SPIRAL WOUND GASKET [t4.5]

- FILLER : GRAPHITE
-HOOP:304S.8
- INNER RING : 304 S.S
-OUTERRING: C.8

ﬁmuﬂe EVIEWED

E@@ 00 WITNESSED
> Date/ Signaturg:
DATE _peg 3] .20 SL ? %f / 21peek

ILSUNG CORPORATION

ermani¥cher Lioyd
Industrial Services

23/309

Project Management Department
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DETAILED PACKING LIST
Number Of Net- | Gross-.
Package & Description Of Goods Quantity| Weight [ Weight C|:V|B3M [LMXe\a;;l)J(rEnz;r:) ]
(Packing Style) (kG) (kG) (M3)
40 OF 40 ACCESSORY 1BOX 710 860 1420 122X 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/AN/2W SA-325/ SA-563-A | SA-283-C 6 EA
11/2" - 8UN * 250L
SQ. Washer SA-283-C 12 EA
t16 *70*70
Gasket See Note 1 1EA
6" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7M / SA-194-7TM 12 EA
3/4" - 10UNC * 14501
Gasket See Note 1 1EA
4" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7 / SA-194-7 8 EA
3/4" - 10UNC * 130L
E-10142/E-10143 Shim Plate SA-283-C 2EA
10t(1+2+3+4) * 590 * 285
Setting B[AN/2W SA-325/ SA-563-A / SA-283-C 6 EA
11/2" - 8UN * 250L
SQ. Washer SA-283-C 12 EA N
16 *70*70
Gasket See Note 1 1EA
6" ASME #300 RF 4.5t
_ NS ewed
iISC | GWitnessed by EVIEWED
QA DEPT J. > WITNESSED
DATE &( ﬁi Date / L.I ture:
3] (A 2cof P
Germanischer Lioyd
ILSUNG CORPORATION industrial Services| pProject Management Department

24/309
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DETAILED PACKING LIST
Number Of Net- | Gross-
Package & Description Of Goods Quantity| Weight | Weight CMB3M [ l{\/l fs\iiri{nz;[:) ]
- {Packing Style} (kG) (kG) (M3)
Stud B/2HN SA-320-L7M / SA-194-7M 12 EA
3/4" - 10UNC * 145L
Gasket See Note 1 1EA
4" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7 / SA-194-7 8EA
3/4" - 10UNC *130L -
E-10144/E-10145 Shim Plate SA-283-C 2EA
10t(1+2+3+4) * 590 * 285
Setting B/AN/2W SA-325/ SA-563-A / SA-283-C 6 EA
11/2" - 8UN * 250L
SQ. Washer SA-283-C 12 EA
116 *70 * 70
" Gasket See Note 1 1EA -
6" ASME #300>RF 4.5t
Stud B/2ZHN SA-320-L7M / SA-194-7TM 12 EA
3/4" - 10UNC * 145L
7 Gasket 7See Note 1 1EA
4" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7 / SA-194-7 8 EA
3/4" - 10UNC * 130L
E-20140/E-20141 Shim Plate SA-283-C 2EA
10t(1+2+3+4) * 590 * 285
Setting B/4N/2W SA-325/ SA-563-A | SA-283-C 6 EA
1 1/2" - 8UN * 250L
SQ. Washer SA-283-C 12EA
wsung| Betewed sy | L C 0 ° [GEVIEWED
IsC Witnessed by WITNESSED
QA DERT, L& L — 2/ o€k o
DATE : 4
ILSUNG CORPORATION 296( : 31 .20/ /309 Germal:;::t:;fs;f‘;:%)i ct Management Department




CCK-4511951391-0100

KAIS 0A0R-073 LS
DETAILED PACKING LIST
Number Of Net- | Gross-
Package & Description Of Goods Quantity| Weight | Weight (CNIIB;\;I [ I{VI :Wirms;t)]
(Packing Style) *kG) | (kG)
Gasket See Note 1 1 EA
6" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7M / SA-194-7M 12 EA
3/4" - 10UNC * 145L
Gasket See Note 1 1EA
4" ASME #300 RF 4.5¢
Stud B/2HN SA-320-L7 / SA-194-7 8EA
3/4" - 10UNC * 130L
E-20142/E-20143 Shim Plate SA-283-C 2EA o
10t(1+2+3+4) * 590 * 285
Setting B/4N/2W SA-325 / SA-563-A / SA-283-C 6 EA
11/2" - 8UN * 250L
SQ. Washer SA-283-C 12EA
t16*70*70
Gasket See Note 1 1 EA
6" ASME #300 RF 4.5t
. Stud B/2HN SA-320-L7TM / SA-194-7M 12 EA
3/4" - 10UNC * 145L
Gasket See Note 1 1EA
4" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7 / SA-194-7 8 EA
3/4" - 10UNC * 130L
E-20144/E-20145 Shim Plate SA-283-C 2EA 13 WITNESSED
10t(1+2+3+4) * 590 * 285 Date / Signature:
) eze
ermanidcher Lioy
Setting B/AN/2W SA-325/ SA-563-A / SA-283-C 6 EA ADdugtal Services

JeBTEE
DATE g%( v
ILSUNG CORPORATIO " 2

11/2" - 8UN * 250L

26/309

Project Management Department



| Lsune| Hgviewed by
1SC finessed by

3/4" - 10UNC * 1451

CCK-4511951391-0100-K0A-SAUDE{073 PAGE| |5 |
DETAILED PACKING LIST
Number Of Net- | Gross-
Package & Description Of Goods Quantity| Weight | Weight (CMBBI\; [ CVI Xe\j\? l:(rﬁirr(]::)]
(Packing Style) (kG) (kG)
SQ. Washer SA-283-C 12 EA
t16*70*70
Gasket See Note 1 1EA
6" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7M / SA-194-7TM 12 EA
3/4" - 10UNC * 145L
Gasket See Note 1 1 EA
4" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7 / SA-194-7 8 EA
3/4" - 10UNC * 130L
E-10180/E-10190 Pulling Eye Bolt SA-193-B7 8 EA
1"-8UNC
Shim Plate SA-283-C 2EA
10t(1+2+3+4) * 700 * 400
Setting B/4N/2W SA-325/ SA-563-A / SA-283-C 6 EA
11/4" - 8UN * 250L
SQ. Washer SA-283-C 12EA
t16*70 * 70
Gasket See Note 1 1EA
8" ASME #300 RF 4.5t
© StudBRHN SA-320-L7M / SA-194-7M 12 EA
7/8" - 9UNC * 160L
] %EVIEWED
=-WITNESSED
Gasket See Note 1 1EA Date / Signature;
6" ASME #300 RF 4.5t PO
Germanischer Lig
industrial Servi
Stud B/2HN SA-320-L7 / SA-194-7 12 EA

ILSUNG CORPORATIO

>

QA DEPT. -8 LEE |
DATE | 0.2 ). 20/ K0

27/309

Project Management Department



CCK-4511951391-0100-

-073

DETAILED PACKING LIST

PAGE| o

Number Of Net- | Gross-
Package & Description Of Goods Quantity| Weight | Weight (CMB3'\)A [ :Vl ;Wireans::) ]
(Packing Style) (kG) | (kG)
E-10200/E-10210 Pulling Eye Bolt SA-193-B7 8EA
1"-8UNC
Shim Plate SA-283-C 2EA
10t(1+2+3+4) * 700 * 400
Setting B/AN/2W SA-325/ SA-563-A | SA-283-C 6 EA
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 / SA-194-7M 12 EA
7/8" - QUNC * 160L
Gasket See Note 1 1EA
6" ASME #300 RF 4.5t
Stud Bf2HN SA-320-L7 / 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
10t(1+2+3+4) * 700 * 400
Setting B/AN/2W SA-325/ SA-563-A | SA-283-C 6 EA
11/4" - BUN * 250L
S{BEVIEWED
WITNESSED
SQ. Washer SA-283-C 12 EA Datg/ Signature:
* * 7 4 Voez
t16*70"70 Germanigscher Lio
Industrial Servi
Gasket See Note 1 1EA

\’Q&}mﬁ% ?@@d b}’
iee Witnessed

8" ASME #300 RF 4.5t

-3

aE_ e .3 L /]

ILSUNG CORPORATION

28/309 Project Management Department
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DETAILED PACKING LIST

PAGE| T

Number Of Net- | Gross-
[ Package & Description Of Goods Quantity| Weight | Weight (CNE:;\)A [LMXGSSTEHZ;T)]
' (Packing Style) (kG) (kG)
Stud B/2HN SA-320-L7M/ SA-194-TM 12 EA
7/8" - 9UNC * 160L
See Note 1 1EA
6" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7 / SA-194-7 12EA
3/4" - 10UNC * 145L
" E-20200/E-20210 Pulling Eye Bolt SA-193-B7 8EA
' 1" - 8UNC
Shim Plate SA-283-C 2EA
10t(1+2+3+4) * 700 * 400
Setting B/AN/2W SA-325 / SA-563-A / SA-283-C 6 EA
11/4" - 8UN * 250L
SQ. Washer SA-283-C 12EA
t16 *70* 70
See Note 1 1EA
8" ASME #300 RF 4.5t '
Stud B/2HN SA-320-L7M / SA-194-7TM 12 E/-{
7/8" - QUNC * 160L
7Gasket See Note 1 1EA
6" ASME #300 RF 4.5t
Stud B/2HN SA-320-L7 / SA-194-7 72 EA
3/4" - 10UNC * 145L
& REVIEWED
E-11570 SQ. Washer SA-283-C 16 EA E/W'T NESSED
ignature:
t16*70* 70 - Y €A
Germanischer Lioyd
— ___Industrial Services!
E-11580 SQ. Washer SA-283-C 16 EA
t16*70* 70

\@zsynelg%‘aw by
fnessed by
T —

DATE 2. 20/

ILSUNG CORPORATION

»d

'29/309

Project Management Department
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DETAILED PACKING LIST

PAGE| B

Number Of Gross- CBM Measurement
Package & Description Of Goods Quantity Weight M3 [LxWxH (cm)]
(Packing Style) (kG) )
Note 1. GASKET MAT'L : SPIRAL WOUND GASKET [t4.5]
- FILLER : GRAPHITE
-HOOP : 304 S.8
-INNERRING : 304 S.S
- OUTERRING: C.S
Z
Lsung]| HhReviéwed by JREVIEWED
IS¢ nessed 0 WITNESSED
Date £ Signature:
QA DEPT i e A )
- o . /M‘ ’/
DATE &(' . ; ( 20 /(!' Germanischer Lioyd ’0
Industrial Services

ILSUNG CORPORATION
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Project Management Department



CCK-4511951391-0100-K01-00001-073

4. Reports of Major Repairs Performed
(NCR, Deviation requests, Concession
requests)
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5. Material Certificates
With Tabulation of Materials
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1SQ-025-1-0

PAGE [
PAGE NO. 1 OF 2
ﬁLSUﬂG TABULATION OF MATERIAL TMNO. | TM-SG007-E-11570-001
W/O NO. P-135G-007
P.0 NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS GOOLER
ITEM NO. E-11570 DWG. NO. VP-SGO7-E-11570-001 REV.6
WG, PART CODE VATERIAL . MATERIAL IDENTIFICATION
NO. NO. NAME OF PART - SPEC. DIMENSION CHHEQ(EEOEO. PAGE
PP54201807
f SHELL SAS16.70N 1 T PP54201806 38
PP54201804
2 CHANNEL $A240-531803 1 T15 540337001 920
3 | CHANNELCOVER |SA7651+531803 CLAD| 1 SEE DWG 488191143501 3768
4 CHANNEL SA240-531803 1 15 338801/1-1 3036
5 | CHANNELCOVER |SA76511+531803CLAD| 1 SEE DWG 48819143501 37.68
6 | CHANNELFLANGE | SA182-F51(5531803) | 1 SEE DWG E100267 5062
S 7 | CHANNELFLANGE | SA182-F51(s531803) | 1 SEE DWG E100287 5062
g 8 GASKET SEE NOTE 1 1 15 201409030023015 63
% 9 GASKET SEE NOTE 1 1 T5 201409030023015 63
2 10 STUDBIRHN | SA320-L7MISA4TM | 60 |  11/8"-BUNX300L C07469/655465 64
12 STUDBIHN | SA320L7MISA1947M | 60 | 1 1/8"-8UNx300L C07469/655465 64
14 CHA“;“L'/E; ggVER SA182-F51(3531803) | 1 SEE DWG E100287 59-62
15 CHA'I“:T;E\; SSVER SA182-F51(S531803) | 1 SEE DWG E100287 59-62
16 GASKET SEE NOTE 1 1 T5 201409030023015 63
17 GASKET SEE NOTE 1 1 5 201409030023015 63
18 STUDBRHN | SAR0LTMISAI947M | 60 | 1 1/8"-8UNX300L C07469/655465 64
2 STUDBHN | SA320L7M/SA1947M | 60 |  11/8"-8UNX300L C07469/655465 64
g 1 TUBE SA789-831803(SEAMLESS)| 1952 |0.D19.06xt1.63(NIN)X6706L TB9492/TB8825 65-70
% 3 2 Eg%ggﬁ%i SAT65-1+531803 CLAD| 1 SEE DETAL N11223/43501 37.58
¢ 3 oY | SATB 4531803 CLAD | 1 SEE DETAIL N11223/43501 3768
g ‘F’{Vg/“l'EEV%EEDBEY ) _ APPROVED BY |[JSLEE TS/ee  Doc. I9/1¢
o 5&;&2&0 REVIEWED BY |Y.S.LIM —
Date | Siagature: .| PREPARED BY |TSLEE .

Germa;ischer Lioyd]
Industrial Services
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PAGE D
U TABULATION OF MATERIAL | f 2"
TMNO. | TM-SGO07-E-11570-001
DWG. PART CODE MATERIAL Ty MATERIAL IDENTIFICATION
NO. SPEC. HEAT OR
NO. NAME OF PART DIMENSION CHARGE NO. PAGE
§ 4 REINF . PAD SA516-70N 2 Ti7 PP54201806 56
1 FLANGE (110) SA182-F51(531803) 1 |24" ASME 150# W.N-RF E131033 Il
2 SELF REINF . NECK | SA182-F51(531803) 1 $640 4E840 72-77
3 FLANGE (110) SA182-F51(531803) 1 20" ASME 150# W.N-RF E131033 7
4 SELF REINF .NECK | SA182-F51(S31803) 1 $540 4E840 72-77
w
(=3
g 5 FLANGE (t10) SA350-LF2 CL.1 (N) 2 | 6" ASME 300# W.N-RF SB97082 78-79
[fo]
‘l-l_:-l 6 NOZZLE NECK SA333-6 2 6" SCH.80 128147 80-82
P~
[
% 7 REINF . PAD SA516-70N 2 T17 PP54201806 56
>
8 FLANGE SA182-F51(S31803) 2 |2" ASME 150# L.W.N-RF E131033 7
9 BLIND FLANGE SA182-F51(531803) 2 |2" ASME 150# B.L.D-RF E131033 7
10 GASKET SEE NOTE 1 2 t4.5,2" ASME 150# RF 201409030023020 83
1 STUD BOLT/2H.N SA320-L7M/SA194-TM 8 5/8" -11UNCx95L 667341/645840 84
/
VIEWED
TNESSED-
[J WITNESSED BY snature: APPROVED BY |JSLEE T, Dec. 191
[) REVIEWED BY 4 poc [Silee .
dhar tloyd REVEWED BY [v.sim A
Industrial Services| f
PREPARED BY |T.S.LEE )4;{:

1SQ-025-2-0
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OOEES 110 i PdsPCRincHil At =

OrderNo/74| oFtH% : 0181098757

@"er ILSUNG CO., LTD.

PO No./Z=EH3 - 0151098757

Commodity .
/= : PLATE

Certificate No./EEMEE : 1 40503-FR01KN-00022-0001
Date of Issue/2t 2%} : May., 0

014

ASME

%,‘_’3‘,&”}‘” - ILSUNG CO., LTD. f#‘i& & Type . 5A516-70 10ED 11AD TYPE 3.1 NACE MR0175/1S015156
hamn | |
: ‘ Tensé'&T\QSt Imgact Test 5 Chemical Composition/&t 8t (%)
: : : ; Hal;cinEess
: T : _45°C | / o
We‘ ht S| YP TS EL: VNotch-dsC | /B g
Size/&l$ P/rﬁldécmo : Qia-nct,lty kg /Xil%ﬂﬂi %’ (WPa) (%) Energy | g'.I c Si Mn P ) Cr Ni B Cu Mo Nb Ti \
i ko) 3 i (Joule) i HB > (ppm)
17x2300x3800 i PP54201807 : 9 1,166 : SU36583 T| 365 514 33 1:127 151.3 L} 01722 0343 1,133 0.0088 0.0016 0.016 0.270 2 0.224 0.001 0.017 0.0111 0.002
H : : : 2:131 P [ 01663 0.335 1.088 0.0076 0.0015 0.013 0.266 1 0.211 0.002 0.015 0.0110 0.002
3:136
; : ; : A131
* Sub Total (£70) *** o 1 166 (kg)
: : CEQ (G) = C + Mn/6 + {Ni + Cu)/15 + (Cr + Mo + V)/5

*** Heat Treatn:wem ===> Normal;zed 890°C 29min, **

*** Test Coupon Heat Treatment b ;
** 1. Post WeldiHeat Treatment ( Times: 3) | ;
* Heating Temp 630°C * Heatmg Rate 1560 ~ 170°C / h At Aboje 490°C

*** Lot Total *** : 1 i 1,166 (kg) LOT No.
*** Grade Total:*** : 1 H i 1,166 (kg}

*** Grand Totak*** 1 i 1,166 (kg)

E—?/@”?D [zco}—-lb [ SHELL

* Holding Tirbe : 090Min
> 5G07-08-021

(A-02-)

* :Cooling Rate : 15T ~ 1f0°C / h At Above 400°C

=== Last Jte ==¢
JLsuneHeviewed ty |
1sC itnessed by
o Reviewed QA DEPT. G. T PY
O Witnoesod  LOATE _Tul . (| . 200

% REVIEWED
M WITNESSED

Date / Signature:

;rmanlsch_lér /L{:V{:l- /1((5

Industrial Services

* Position - T : Top, M : Middle, B : Bottom

* Tensile Test. Direction : Transversal, Gauge Length : 200mm(Rectangular),

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

No repair welding was performed to the products.

This material has been made by vacuum degassmg, calcium treated process. This material is fine grained steel.

Test Certificate is issued according to EN10204 3.1 =l
B>
oy

ZAE Mol ”é |E 7—1%52! AL A| HEA A7 Wl = Qo Y

wréno M 2lex AP M SIE(BH231%)2 Hololg F5tA 4 olaLich N

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.

Surveyor To :

36/309

Legl Yong—Heon

POSCO

Gwanavana Works. 20-26. Pokpnosarana-ail. Gwanayana-si, Jeollanam-do, 545-711, Korea

<PAGE : 1>

Chief of material testing section

Lee, Yong Heon



Certificate No./&
Date of Issue/

(O GEST5 25130101 MK PosPORRMGHE 2N ~ B

Order No./H[2FHZ : 0151098757

PO No./&2®¥% : 0151098757

HAMHE : 140503-FPO1KN-00022-0001
grEfolxl : May., 07 )14

Fupplier . 1L SUNG CO., LTD. Commodity . p aTE
Customer SE ; & Type ' A. S M E
[DA ILSUNG CO.,, LTD. /#74" : SA516-70 10ED 11AD TYPE 3.1 NACE MR0175/1SO15156
ZH
Tensile Test ’ impact Test : " -
> 3 : Chemical Composition/8} 2t & (%)
| | A | EEAE Hargss
: ) : on i o
i Weight | S| YP TS EL: VNoch4sc i /3 g
Size/xlF P/%Fé?éNEo s Q/u—irgtyi (kg) ' /;ﬁ%tgoi %’ (Wa) (%)  Energy | 2l ¢ Si Mn P s Cr Ni B Cu Mo Nb Ti \Y
: = i (Joule) HB = (ppm)
17x2300x3800 ;| PP54201806 1 1,166 : SU3BSB3 | T | 365 514 33 1:127 151.3 L | 01722 0343 1133 0.0088 0.0016 0.016 0.270 2 0.224 0.001 0.017 0.0111 0.002
: ; : : 2:131 P | 0.1663 0335 1.088 0.0076 0.0015 0.013 0.266 1 0.211 0.002 0.015 0.0110 0.002
3:136
; ; : i A:131
*** Sub Total (170) *** § 1 1 166 (kg)
H : CEQ (G) =C + Mn/6 + (Ni + Cu)/15 + (Cr + Mo + V)/5
*** Heat Treatthent ===> Normahzed 890°C 22min. =
*** Tast Coupon Heat Treatment hid :
** 1. Post Weld:Heat Treatment( Times: 3)
* Heating Temp 630°C * Heahng Rate 150 ~ 170"C /h At Abope 400°C  * Holding Tirhe : 090Min * Cooling Rate :[159 ~ 1 (o°c / h At Above 400°C
*** Lot Total *** : 1 i 1,166 (kg) [I LOT No. ===> 8G07-08-021 ;
*** Grade Total:** : 1 : i 1,166 (kg} :
*** Grand Totalg"'* ; 1 § 1,166 (kg)_
: : : ! === Last jte ==F
5— //$’7@ (cor~ r) éf/EL/—(A-OEP
- D) : i
- (g4 Red) Pl J-@ lh eAO7 : E/'\fv‘?t‘”i‘gfgd ¥ REVIEWED
~ ; itne
B {, THY . ITNESSED
(m)é"’)) &5'\4} 'pz t) ( S (;A & "\T‘ g, { :? Date / _Signature:
: ] \Q/M e ﬂ( ’/‘
£~ )—5‘} 14&12 Gérmanisc.ﬁ.er Lfoyd '70
HSB GS Industrial Services

* Position - T : Top, M : Middle, B : Bottorn

* 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.

No repair welding was performed to the products,

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.

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. =l
=
R Q
AL S B Ao I E FHASL L ASA SEY ZA7 WY + 2lomn
N B S S ATE M DA (51 2)E Bl B a4+ Sa it W

Surveyor To :

37/309

Lee \fong— /'/‘éé}z

POSCO

Gwangyang Works, 20-26, Pokposarang-gil, Gwangyang-si, Jeollanam-do, 545-711, Korea

<PAGE:1>

Chief of material testing section

Lee, Yong Heon



O GESC /95199101l OBRITGAE At~ B

Order No./H|2fE4% : 0151098757

Supplier . | SUNG CO., LTD.
I1Z2A

Customer .
JoZAF ILSUNG CO., LTD.

PO No./FE#Z : 0151098757
Commodity . p| ATE

153

ﬁg‘;‘j &Type . 5A516-70 10ED 11AD TYPE 3.1 NACE MR0175/ISO15156

Certificate No./Z BAHE : 140503-FP01KN-00022-0001
Date of Issue/&H &R} : May., 07 )14

ASME

o]
g
P,&ﬂfg%'\li‘)' 2 | solAl CEQ
=1
PP54201806 L | 0.029 0.397
P | 0.031 0.382
™ Sub Total (170)[** 1 1,166 (kg)
CEQ (G) = C + Mn/6 + (Ni + Cu)/15 + (Cr + Mo + V)/5
*** Lot Totat ™ 1 1,166 (kg) LOT No. ===> 5G07-08-021
** Grade Toti; 1 1,166 (kg)
*** Grand Totgl *** 1 1,166 {kg) -
=== Last ltem === | DuLsune eviewed by |
IS¢ nessed by
QU DT, G T, PYo2) -
DATE 74/, 4 . 200¢/ I REVIEWED
(& WITNESSED
Date / Signgture:
ﬁ? 77f
Germanischiér Lioyd ‘/50
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 kifled 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. '%"
=
N [op)]
R ZABHM| Ho|E FHSE O] ALSA| oHHY 247} Wl 5= 9lom R 5~
HAMNSTA & HEAl AFRM QIE(HH231Z)2 H0l2)8 FatA 2 oLl
Surveyor To : L Y
ee fong Heon
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POSCO Gwangyang Works, 20-26, Pokposarang-gil, Gwangyang-si, Jeoilanam-do, 545-711, Korea

<PAGE:2>

Chief of material testing section

Lee, Yong Heon



p 6&‘04”551951391‘01%!1“?&5@@%%6&%/75 A=A

Order No./AHI¥HE : 0151098757

Supplier . Commodity .
jmext  ILSUNG CO., LTD. P . PLATE

PO No./&&%% : 0151098757

Certificate No./& @A E ; 140503-FR01KN-00022-0001
Date of Issue/& & A} : May., 07, .J14

ASME

f:,‘jit,?;pef : ILSUNG CO., LTD. Pbee &Type . 5A516-70 10ED 11AD TYPE 3.1 NACE MR0175/1S015156
- —
: . Tensile Test A Impact Test ; .
: Chemical Composition/2t &t &2 (%)
) 2 i
: . . : rRlgad L sAEAY Ha';‘i’ESS
: : ; " : py : oc i/ g
; : . | Weight : Il YP TS EL! VNotchasc | /@ g
Size/xl$ | P/%FEU% I:la_o. Q/ug'%t;ty :; /gk%),t : ,*;fgfg% S| M (% Energy g c S Mn P s cr Wi B C Mo No T v
: : (ko > : (Joule) HB = (ppm)
17x2300x3800 : PP54201804 : 1 i 1,166 : SU36583 | T | 365 514 33 1:127 151.3 t | 01722 0343 1.133 0.0088 0.0016 0.016 0.270 2 0.224 0.001 0.017 0.0111 0.002
2:131 P | 0.1663 0.335 1.088 0.0076 0.0015 0.013 0.266 1 0.211 0.002 0.015 0.0110 0.002
; : : : 3:136
: g A131
*+ Sub Total (£70) = 11,166 (kg
: : : g CEQ (G) = C + Mn/6 + (Ni + Cu)/15 + (Cr + Mo + V)/5
“** Heat Treatrhent ===> Normalized : 890°C 22min. ***!
*** Test Coupon Heat Treatment *** : :
** 1. Post Weld:Heat Treatment { Times: 3) ! H : : Jo
* Heating Temp : 630°C *Heating Raté : 150 ~ 170°C / h At Aboye 400°C  * Holding Tirhe : 090Min * Cooling Rate :[150 ~ 170°C / h At Above 400°C
*** Lot Total *** 1 i 1,166 (kg}) LOT No. ===> §G07-08-021 :
* Grade Total:™* i1 i1166 (kg) :
*** Grand Total;*** 1 1,166 (kg o -
: : 5 : === |ast teJ1 == ﬁlsun@ eviewed by
ISC |([Witnessed by
E=1E770 (cos—1 : CHELL (Do) QA BT, G. T. PYOH
M DATE  —7u/./ .04 [ REVIEWED
: Reviewed y WITNESSED
0O witnessed L Date / Signajure:
GI>? /o~ Germanischér Lioyd, ‘/SA
Industrial Services
) 14a12 |
HSB GS

* 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 EN10204 3.1. 4
Q
.
N
2 HABHMO| HIIE 7 HE 2| A A| SHFY SA7L BlE £ 2lon K‘I\Q
HAABTH SLHZ Al AFR M SIE(HH231Z)2 Ho[ols F3tA 4 lgud

Surveyor To :

39/309

Lee, \fong—*/-/eon

POSCO Gwangyang Works, 20-26, Pokposarang-gil, Gwangyang-si, Jeollanam-do, 545-711, Korea

<PAGE: 1>

Chief of material testing section Leej“Yéﬁg Heon



pd&(_f%jl%1391_01%“'@&310@%%651% JHA=EA

Order No./7|2f % : 0151098757
Supplier . | SUNG CO., LTD.
JES YN

Customer .
JaZAF ILSUNG CO., LTD.

PO No/FE%3 : 0151098757
Commaodity .
JEH : PLATE

f#‘;‘:} &Type . 5A516-70 10ED 11AD TYPE 3.1 NACE MR0175/1S015156
Z|

Certificate No./&E M=% : 140503-FR01KN-00022-0001
Date of Issue/&t & YAt : May., 07, J14

ASME

v}
<
P,',%f’g“%';“ Z | soAl  CEQ
=]
PP54201804 L | 0.029 0.397
P | 0.031 0.382
** Sub Total (1 70)[** 1 1,166 (kg)
CEQ {(G) = C + Mn/6 + (Ni + Cu)/15 + (Cr + Mo + V)/5
*** Lot Total T 1 1,166 (kg) LOT No. ===> SG07-08-021
** Grade Totjl 1 1,166 (kg)
*** Grand Totdl *** 1 1,166 (kg)
=== Last ltem === ﬁlSUﬂG %;view_‘i"
18C itnessed by
Z
S: DEPT. G T. PY ; ( CT REVIEWED
TE Tu/ . . 2 WITNESSED
Date / Signajure:
?; Sé yaiy 2P
Gérmanischer Lioyd ){ /%
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. :E
(op]
N
*E HASHMo| FIIE HHS T ASA| MY EA7) AR £ Qo ‘l O
HASHEM | HEAI AFRM AE(HH231Z)E Holdlg Fatal 4 &Lt
Surveyor To : L \
y 40/309 e¢, long-Heon
POSCO Gwangyang Works, 20-26, Pokposarang-gil, Gwangyang-si, Jegllanam-do, 545-711, Korea <PAGE:2> Chief of material testing section Lee, Yong Heon



CCK-4511951391-0100-1b1S dddkal- 073 [PAGE

s

CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004 Numéro de document  Rev 00 Page 001
Inspection Certificate 3.2 / EN 10204:2004 Document namber Sheet
Priifbescheinigung 3.2 / EN 10204:2004 Beschenigungnummer Seite 021

2014-106953

A

Client - Purchaser - Bestelter

Référence client - Purchase ordér - Kevfauftrag $T-3478/CF7539 At’cek}{Miﬂ’Q l

Proiet - Project - Projekt ‘
Industeel Belgium 150 9007 (Cart.95587-2011, Valid 02/06/2034) + MAQ REV 12 du02/05/2012
Site : Rue de Chatelat 266 6030 Marchienne-au-Pont 150 9001 (Cert.55587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012
Produit - Product ~ Erzeugnis Plate(s)
Commande / Poste - internal order -~ Werksbastei 1059068 / 000050
Bordereau de livraison - Delivery note - gsdok 80256920 80257010

Nuance - Grade - Werkstoff  X2CrNiMON22-5-3(1.4462) PREN3S Selon norme - According to - Entsprechend  EN 10088-2:2005
UNS S31803 PREN 35 ASME HA ED.2010+AD 11 SA 240/M
UNS §32205 (2205) ASME lIA ED.2010+AD11 5A 240/M
X2CrNiMoN22-5-3(1.4462) PREN3S EN 10028-7:2007+AD2000W2+ADW10
UNS §32205 {2205) ASTM A240/M:2013a + Norsok D45
UNS 531803 PREN 35 ASTM A240/M:20133 + Norsok D45
Epaisseur - Thickness - Dicke l 15.00 mm 1 Largeur - Width - Brelte i?,OOO mm i LONGUBUT - Length - Lange l 12,000 mm

Spécification - Specification -~ Spezifikation

- PD5500:2003 ENQUIRY CASEB7/ .
. o ’ . -/SHELL SPECIFICATION MESC SPE 76/222
~PED97/23/CE

NORSOK D45 REVS - 010511
QTR NORSOK M650 N°001 REV 1
Etat thermique de livraison - Heat treatment state of delivery - Warmebehandiung Linferzustand
Hypertrempe & I'ean ( 1100 °C - 2 min/mm ) - Solution annealed and water quenched - Wasser abgeschreckt
Procédé d'@laboration - mehting process - Erschmelzungsart
Electric-arc furnace ~ VOD - Finish n®1 ~ 10 - HRAP
Nbre § N°®produit § N°decoulde N° delot de contréle Nbre | N°preduit | N° decoulde N° de lot de contrdfe
1 N Product Ladie nr. Inspectionlot nr. Nbr Product Ladie nr. inspactionlot m.
br 4 Erzeuanis Schmelze nr. Priflos nr. Stz Erzengnis Schmelze nr. Priflas .
. 540337001 [49031 540338.5001 / 540340.4001 |01 540338001 {49031 5$40338.5001 7/ 540340.4001
Total - Total - Gesamtzabl 002
HEAT wo: bioe3>q00]
- (>3 -
E-1510 ) nEPo (005 ) cHANWEL (A -01)
{00y 36,50 L/FTING LUG ,
JLsunec|EReviewed by
I8C tnessed by
QA DEPT, G. T. PY!
DATE ful. /. 2004

& Reviewed

[ Withessed

e’ 2 4 ,
< ™ pEVIEWED
it 5“*) L_‘Z'g 1(328 I'_"I/:IEITNESSED

Date / Signature:

Gd;manisch; il&{u{}{'}c

Industrial Services;

Nous certifions que les produits ci-dessus sont conformes aux prescripiions de Is commande.

We hereby cartify that the above 4 products are complying with the order requirements.
Wir bestatigen hiermit, dass die obengs £r isse den Bestelungvorschriften entsprechy
STEPHANIE WALLEMACQ
17/03/2014
Gestionadire Commanda
Mt inspector
Werksbeaufiragte

BT

41/309



73 PAGH o

CCK-4511951391-0100-K

CERTIFICAT DERECEPTION 3.2 / EN 10204:2004 Numéro de document  Rev DO Page 002
nspection Certificate 3.2 / EN 10204:2004 mwt number Sheet o5
Prisfbesthelnigung 3.2 / EN 10204:2004 Beschelnigu Saite
7014-106953
14712
Client - purchaser - Besteller o
Référence client - Purchose order - Kaufauftrag ST-3478/CF753% Arce’oerrng
Proijet - Project - Projekt
‘ Industeel Belgium 150 9001 (Cort,285587-2011. Valid 02/06/2014) + MAQ REV 12 du 02/05/2012
Site : Rue de Chitelet 266 6030 Marchienne-au-Pont 1SQ 8001 (Cert.95587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012

Prodult - Product - Erzengsis Plate{sy
Commande / Poste - internal order - eltung 1059069 / 000050
Bordereau de livraison - oelivery note - Lisferungsdokument 8023569820 80257010

Min. 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 0.0250 0.0050 1.000 0.750 6.500 23.000 3.500
Nb Ti N {01 Al
% % % %
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) rREN Cr+(3.3*Mo)+(16*N)

PMi Conform

Non confuslon de mattér © - Positive matesiat identification -
Résultat du contrile - Examination resukt - Prfergebnis

Conforme aux spécifications précitées - tonfarming to above specifications - Entspricht der vargenannten vorschriften

Jsunc| Heviewed by
1SC | Piwitnessed by

QA DEPFT. G. T. PYO

DATE 7] .0 . 2004

VIEWED
WITNESSED
Date / Signature:

Ggmanlsch; Lg;j 2( ! k

Industrial Servicest

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de 2 commande.
We hereby certify that the above mentioned producls are comglying mth the nrd:r req)kements
Wit bestitigen hiermit, dass die obengenannien Erzeugnisse den gverschriften entspr

STEPHAN!E WALLEMACQ
17/03/

Geshonnawe Cu-nmanéc
Millinspector

Werksbeaufiragie

P

42/309




CCK-4511951391-0100-KO

1408001 397

3

]

CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004
Inspection Certificate 3.2 / EN 10204:2004
Prifbescheiniqung 3.2 / EN 10204:2004

Numéro de document

Document number

Cliant - purchaser - 1l

R&férence client - Purchase order - Kaufeoftrag

ST-3478/CF7539

Rev 00

Seschamgungnmnﬁeb '1 4 1 06?4/1 ]

Page
Sheet
Saite

003
{
021

Projat - Project - Projekt

ArcelorMittal

industeel Belgium

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

150 9007 {Cert.95587-2011, Valid 02/06/2014) + MAQ REV 12 du 02/05/2012
150 90G1 (Cert.95587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012

Proguit - Product - Erzeugnis Plate(s)
Commande / Poste - internal order - Werksbestelluag 1058069 / 000050
Bordereau de livraison - Detivery note - Lieferungsdokument 80256920 80257010

DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTE AUF COUPON

DURETE NACE MR0O175 HRC < 28
NACE MRO175 /150 15156-3 - NACE MRO175 / 1SO 15156-3
N ot QM Ftat] Loc | Epr. | T° |UnilMac
540338.5001  |000] T3/4 1 PSS 20| °C
Test resplt HRC <28

DURETE SUR COUPON - HARDNESS DN SAMPLE - HARTE AUF CQUPON

Rockwell C
Rotkwell C - Rockwell €
Ne lot QM |Etat] toc | Epr, [ T® {Uni{Mac
540338.5001 _ {000] T3/4 | PSS 20) °C
JAppendix AN_0001059069_000050_540338001_004_0001
{DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTE AUF COUPON
Brinell HB HB10 Ind HB10 Ind | HB10 1nd HB10 Aver]
Brineli HB - Brinell 4B
N° lot QM Etat| Loc | Epr. | T° {Uni{Mac| Uni | Brinell | Brinell § Brinell | Bricell
Min
Max | 293 | 2983 | 283 | 203
540338.5001__|000} T3/4 | PSS 20| °c 208 | 208 | 205 | 207
TRACTION A L* AMBIANTE - R0OM TEMPERATURE TENSILE TEST - ZUGVERSUCH BEI RY
Traction RpO,2% | Rm  jAle=SO} A
Tenstle test - Zugversuch Lo=5,65V]
So
N°lot QM |Etat| Loc f Epr. | T° |UnifMac] Uni | MPa | MPs % %
Min | 4B0 | 680 30 30
Max 840
540338.5001  [000| T3/4 {1/25L; 204 °C 566 | 744 37 33
TRACTION A L' AMBIANTE - R00OM TEMPERATURE TENSILE TEST - ZUSVERSUCH BEI RT -
Traction RpD2% | Rm | Alo=SD A
Tensile test - Zugversuch Lo=5,65V]
So
N° fot QM Etat| Loc | Epr. | T® |Uni[{Mac| Uni | MPa | MPa % %
Min } 480 | 680 25 25
Max 840
540338.5001  [DO0| 73/4 {1/25T] 28] °C 568 | 747 37 33
Gusung| Heviowed by
1SC |[Witnessed by g
QA DEPT. G. T. PYO™
DATE Jul. /] . 2l

We hereby certify that the above du! are <

seheiften entsprechen,

Nous certifions que les produits cn-dessus sont conformes aux prescriptions de la commande.
dp plying wnh the order requirerents.
Wir bestatigen hiermit, dass die ob den )

STEPHANIE WALLEMACQ
17/{03/

Gesuonm.re Commande

Ml tnspector

Werksbeauftragte

.

Industrial Services

43/309
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CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004

Numéro de document  Rev 00  [Page 004
Inspection Certificats 3.2 ¢ EN 10204:2004 Document number Sheet 0 :l! 1
Privfbescheinigung 3.2 / EN 10204:2004 Bescheinigtngnut Seite

-106953
3%%:()%;2 P
Client - purchaser - Bestell
- . H y

R&férence client - Purchare order - Kafouftrag ST-3478/CF7539 A!’CGI or M iﬁ{}l
Projet - Project - Projekt

industeel Belgium
Site : Rue de Chitelet 266 6030 Marchienne-au-Pont

150 5007 (Cert.93587-2011, Valid 02/06/2014) + MAQ REV 12 du 020572012
150 9001 {Cert.95587-2011, Valid 0270872014} + QAM REV 12 of 0270572012

Gérmanischer/ Lioyd

Produit - Product - Erzeugnis Plate(s)
Commeande / Poste - internal order - Werksbestellung 1052069 / 0600050
Bordereau de livraison - Delivery note - tieferungsdokument 80256920 80257010
TRACTION A CHAUD - HOT TENSILE TEST - WARMZUGVERSUCH
TRACTION A CHAUD TRAVERS CYLINDRIQUE EN Rp 0,2%
Cylindrical N - Zylindrisch EN
N© ot QM TE;t Loc | Epr. { T° {UnijMac| Uni | MPa
Min | 285
Max
sap340.4001 _ |00O0| T3/4 | PST | 280 °C 445
 RESILIENCE - YOUGHNESS - KERBSCHLAGZAHIGKEIT
KCV ASTM 10X10mm Snergind | Energ Ind | Energ ind [Energ Ave | LatEx ind | LatExtnd | Latex ind JLatEx Ave] stsh.aren | #sh.orea | %Sh.area | #shares
KOV ASTM 10X 10mem - KCV ASTM $0X10mm Ind ind tnct Ave
N° lot QM Etat] Loc | Epr. | T° |UniiMac| Uni ] J J J mit mm mm mm % % % %
Min| 75 75 75 80 [0.380}{0.380)0.38010.380} 50 50 50 50
Max
5403385001 {000] 73/4 {1/25L| -50| °C 185 + 182 | 166 | 178 41000 1.800] 1.900]1.867| 85 B5 85 85
RESILIENCE - TOUGHNESS ~ KERBSCHLAGZAHIGKELT
KCV ASTM 10X10mm’ Energ Ind | Energ ind | Energ tnd |Energ Ave| LatEx ind | LatBx Ind | LatEx ind |tatEx Avef %Sh.area | %Sh.area | ¥Shaces | %Sharea
KCV ASTA 10X 10mm - KCV ASTM 10X 10mm Ind ind Ind Ave
N°{otQM [Etat] toc | Epr. | T° {UnijMac| Uni i J i} 3 mm | mm mm_j mm % % % %
Min| 75 75 75 90 10.38070.380]|0.380[0.380] 50 S0 50 50
Max
seo33eso0r  [000] T3/4 [1/25T] -50| °C 156 | 163 { 140 | 153 {1.600)1.800[1.500{1.633] 70 75 70 {71.667
1 cSILIENCE - YOUGHNESS - KERBSCHLAGZAHIGKETT
KCV ASTM 10X10mm Energ Ind | Energ ind Emr@l—:nerg;\ve LotEx fnd | LatEx Ind [ LatEx ind |Latex Ave| %Sh.area | %Sharea | %Sh.area | %Sh.area
KCV ASTM 10X10mm - KCV ASTM 10X10ms ind nd ind Ave
N° jof QM Etat| toc | Epr. | T° |Uni|Mac] Uni J i J 3 mm ann mm mm % % % %
Min | 35 35 35 45 10.380]0.380 | 0.380 | 0.380
Max
5403385001 |000] T3/4 {1/257| -46| °C 170 | 163 1 154 | 162 11.900}11.800]1.300{1900i 85 85 85 85
RESILIENCE - TOUGHNESS - KERBSCHLAGZAHIGKETT
KCV ASTM T0X10mm Energ ind | Energ tnd | Energ ind |Energ Ave| LatEx ind | LatEx ind | LatEx ind [LatEx Ava | %Sh.aren | %Sharea | %Sh.area | %Sh.oren
KCV ASTH 10X10mm - KCV ASTM 10%10mm tad ind Irsj Ave
N® lot QM Etat| Loc | Epr. | T° | Uni{Mac| Uni J J i ] mm mm mm mm % % % %
Min| 75 75 75 90 [(0.383]0.380[0.380|0.380}1 50 50 50 50
Max
5403385001 {000| T3/4 {1/45L] -5Qf °C ' 185 | 177 | 167 | 176 11.900]1.900]11.900{1.900} BS 85 85 85
Jiisune|Cieviewed by |
18C fnessed by , |
OA DEPT. " G. T. PY
DATE 4wl . (f.2004
Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We hietehy certify that the above mentianed products are cornplying with the erder requirements.
Wir besttigen hiermit, dass cie obengenanaten £ isse den Bestell schriften entsprechen,
STEPHANIE WALLEMACQ
&9 o
o it <z G,
Date / i X /

e

INGustrial Services

44/309
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CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004 Numéro de document  Rev 00 Page Q05
Inspection Cestificate 3.2 / EN 10204:2004 Document number Sheet o 51
Prifbescheinigung 3.2 / EN 10204:2004 Haschenigumgnismmer Seite
2014-106 ? 53
4712
Client - Purchaser - il -
Référance cliont - Purchase order - Kaufauftrag 5T-3478/CF7538

e %2 %
‘ﬁaﬁ: % “‘%“"P@

ArcelorMiﬂ.él

Projet - Project - frojekt
industeel Belgium
Site : Rue de Chatelet 266 6030 Marchienne-au-Pont

150 3001 (Cert,95587-2011, Valid 02/06/2014) ~ MAQREV 12 du 02/05/2012

: iS50 8001 {Cert.95587-2011, Velid 02/06/2014} + QAM REV 12 of 02/05/2012

Produit - Product - ]

Plate(s)

Commande / Poste - internal order - Werksbesteltung

1058068 / 000050

Bordereau de livraison - Debvery nete - Lisferungsdokument

80256920 802570190

RESILIENCE - TOUGHNESS - KERBSCHIAGZAHIGKETT

KCV ASTM 10X10mm Energ Ind | Energ Ind | Energ ind |Enarg Ave] LatEx ind | LatEx Ind | LatExind {LatEx Ave| %Sh.area | %Sh.area | %Sh.area | %Sharea
KCY ASTM 10X10mm - KCV ASTM 19X 13mum ind ind ind Ave
N? lot QM Etati koc [ Epr. | T° |Uni|Mac| Uni J J 3 J mm mm mm mm % % % %
Min { 75 75 75 90 {0.38010.380]0380)|0.380( 50 50 50 50
Max
340338.3001 (000} T3/4 [1/48T] -50| °C 166 | 168 | 141 | 158 11.900[1.900 ] 1.800}1.867| 85 85 75 181.667
RESILIENCE - TOUGHNESS - KERBSCHLAGZAHIGKELT
KCV EN 10X10mm Energ Ind | Energ tad | Encrg ind [Energ Ave] LatEx ind | LatEx Ind | LatEx ind |LatEx Ave) %Sharea | %Sh.area | ¥Sharea | %sh.area
KCV EN 10X 10mm - XCV EN 10X10mm ind tnd Ind Ave
N° lot QM @ toc | Epr. | T° luni|Mac| tmi | s |3 I lom [ om | mm | om | % | % | % | %
Min | 28 28 28 40 §0.380 | 0.380 | 0.380 | 0.380
Max
ss0338.5001  {000| T3/4 | PST | -4D; °C 158 | 236 | 210 | 201 {1.700{2.400{2.200]2.100| 75 30 85 83.333
Lec 3/4 Trois-Quart - 374 Width - 3/4 8reite
Loc T Téte - Top - Kopf
Epr. Epaisseur 1/2 Mi épaisseur - 172 Thickness ~ 172 Dicke
Epr. Epaisseur 1/4 Quart 8paisseur - 1/4 Thickness - 1/4 Dicke
Epr. Epaisseur P Peau - Rolled Surface - Walzfliche
Epr. Face S Supérieure - Upper face - ohere
Epr. Sens L Long - Longitudinal - Lings
3 “~r, Sens S Standard - standard - Standerd
. Sens T Travers - Transverse - Quer
Etat D00 }Etat thermique de liviaison - Hem trestment state of deivery - Wirmebehandfung Licferustand
Epr.Ep./Face/Sens /251 [Mi épaisseur - 172 Thickness - 1/2 Dicke / Supérieure - Upper face - chere / LONG - Longitudinal - Lings
Epr.Ep./Face/Sens 1/25T | Mi épaisseur - 1/2 Thickoess - 1/2 Dicke / Supdrieure - Upper face - sbere / TraVETS - Transverse - Quer
Epr.Ep./Face/Sens 1/4SL__ [Quart &paisseur - 174 Thickness - 1/4 Dicke f Supérieure - tpper face ~ obere / LONG - Lorgitudine! - Lings
Eor.Ep.fFace/Sens 174ST _jQuart Spaisseur - 144 Thickness - 1/4 Dicke / Supérigure - upper facs ~ obera / Travers - Transverse - Quer
Epr.Ep.fFace/Sens PSS Peau - Rolled Surfoce - Waizflsche / Supérieure - Upper face - obere / Standard - standard - Stendard
Epr.Ep./Face/Sens PST Peau - Rolled Surface - Welzfliche / Sup@rieure -Upper face - obere / Travers - Tronsverse - Quer

1.sunG| Apeviewed by
ﬁ%sc Witnessed by

DATE Tul. 1]

CA DT, G, T. PYOY

0]

Nous certifions que les produits ci-dessus sont cenformes aux prescriptions de la commande,
We hereby certify that the above ioned products are cormplying with the arder requirements.
Wir bestdtigen hiermit, dass die ob ten Erzeug don Bastel

g hriften entsprechen.

™ BEiEWED : % <z, N L

WITNESSED

Ml inspector
Werksbeaufragle

Gestlonnalre Commande

STEPHANIE WALLEMACQ
17/03/2014

s

Industrial Service:.!

45/309
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CERTIFICAT DERECEPTION 3.2 / EN 10204:2004 Numéro de document  Rev 00 |Page 006 é/”/
Inspaction Cestificate 3.2 / EN 10204:2004 Daocement number Shest o é s
Frifbescheinigung 3.2 7 EN 10204:2004 Bescheinigungmsnsmer Seite
014-106953
. 2 14/12 ﬁ\ &,
Client - Purchaser - Besteller N
RéFérence client - Puechase order - Kaufauirag ST-3478/CF7539 A]’CE;OYM ittal
____Projet - project - Projekt

Industeef Belgium 150 9001 (Cert.95587-2011, Vaiid 02/06/20145 + MAQREV 12 du 0270572012

Site : Rue de Chatelet 266 6030 Marchienne~au-Pont 150 9001 (Cert.85567-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012
Produit - product - Erzeugnis - Plate(s)
Commande / Poste - internst order - Werkshesteflung 1059069 / 000050
Bordereau de livraison - Delivery note - Lisferungsdokument . 80256820 80257010

MICROGRAPHIE - MICROGRAPHY - SCHLIFFBILD
ANALYSE MICROGRAPHIQUE PHASE SIGMA
Micrsgraphy - Schiffbild

N° ot QM Etat| Loc | Epr. § T° |Uni|Mac| Uni %
Min
Max { 0.001
5403385001 |00Q0| T3/4 |1/285] 20| °C
Standard MICRO SIGMA
Ftchant N°96 (ASTM E407)
[Test result Compliant with di
NS A cation - fecsstion’ tage Y : R E sy _ Ficati
01 Top Surface AN_0001059069_000050,_540338001_003(1) 500%
02 Top Surface AN_0001059069_000050_540338001_003(2) 500X
03 Top Surface AN_0007059069_000050_540338001._003(3) 500X
Q4 1/2 thickness AN_0001059069_000050_540338001_003(4) 500X
05 1/2 thickness AN_0001059063_000050_540338001_003(5) 500X
06 1/2 thickness AN_0001059069_000050_540338001_003(6) 500X
07 Bottom Surface AN_0001053069_000050_540338001._003(7) 500%
08 Bottom Surface AN_00Q1052068_000050_540338001_003(8) 500X
08 Bottom Surf

AN_0001059068_000050,540338001_003(9)

- IN% F1 F3 F4 F5 F6 F7 F8 F9 F14 F15
L1 0.000 | D.00O | 0.000 | 0.000 | 0.000 | 0.000 | 0.000 [ 0.000 | £.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
L3 0.000 | 0.000 | 0.000 | 0.000 | 0.000 { 0.000 { 0.000 | 0.000 | 8,000 0.000 | 0.000

iN % F16 F17 F18 F19 F20 F21 F22 F23 F24 F29 F30
L1 0.000 | 0.000 | 0.000 | 0.000 | D.O00 ;| 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
L3 0.000 { 0.000 | 0.000 | 0.000 | 0.000 { 0.000 [ 0.000 { 0.000 | 0.000 0.000 | 0.000
Average L1 0.000 %
Average L2 0.000% 0.001 %
Average L3 0.000 % 0.001 %

| JLsune|JReviewed by
ISC |JWitnessed by 4 |

QA DEPT. G. T. PY(F

DATE ~Tul. y.201Y

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
Ve hereby certify that the above mentioned praducts are complying with the order requirements.
Wir bestatigen iGermit, duss dic obengenannten Erzeugnisse den Besteflurgvorschriften entsprechan.

STEPHANIE WALLEMACQ
17/03/2014

' &9
]
Gestionmeire Commande
%T;/IEWED 2 Wlimpector

NESSED ///V” Werksheauftragte
Date /;Signature: 2 E
rmanisch L/f l/{"c ;
nischef’ Lloya, Dipl. Ing. B. Sparty

% ;u,»-ﬁ

46/309
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inspection Certificate 3.2 / EN 10204:2004
prufbescheinigung 3.2 / EN 10204:2004

CERTIFICAT DERECEPTION 3.2 / EN 10204:2004

Numéro de document  Rev 00 |Page 007
Document number Sheet
Hescheinigungnomy Seite 021

2014 ‘106953

Client - Purchaser - Besteller

Référence client - Purchase ordor - Kaufauftrag

ST-3478/CF7539

ArcelorMittal

Projet - Project - Projekt
Industee! Belgium
Site : Rue de Chatelet

150 8001 {Cert. 955872011, Valid 02/06/2014) « MAQ REV 12 du02/05/2012

266 6030 Marchienne-au-Pont 150 9001 {Cert.a5587-2011, Valid 02/06/2014) + QAM REV 12 of 02/D5/2012

Produit - Praduct - Erzeugris Platels)
Commande / Poste - internai order - Werksbestell 1059069 / 000050
Bordereau de llvralson - Dellvery nate - Licferungsdokument . 80258820 80257010
FERRITE SUR COUPON _ FERRITE ON SAMPLE - FERRIT AUF COLPON
ASTM E562
ASTM E562 - ASTM ES62
N° lot QM £tat] Ltoc | Epr. | T° |Uni[Mac
540338.5001 _ |{000| T3/4 | SS5 20| °C
Standard ASTM E562/E1245
Number of Fields 5 \@l sunc|CiReviewed by
Etchant N°96 (ASTM E407) 18C ftnessed by
IMagnification 500X QA DEPT <
[Test result Compliant with Standards G T. PYO
TJop Surface l Fields N° |

l % l 48,640 l 48.920 | 50170 l 52.310 ‘ 52.530 f l l
Deviation 1.834 % 95%Ci= 2.277 % %RA=4.508%
Averaqge - Moyenne - Mittel 5Q0.514 %
Requirements - Requis - Bedarf
Min Max
40.000 55.000
FCORRQSION - CORROSION - XORROSION .
923A
ASTM AG23 A - ASTAMM AG23 4
N° lot QM E_t;D Loc | Epr. | T® Iini|Mac
5403385001 000} T3/4 | SSS 20{ °C
Standard ASTM A823A
Microstructure Unaffected Structure
Test result Compliant with Standards
? “Location~ toceliation - Lage Hire- : o
01 Top Surface AN_0001059069_000050_540338001_002(3) 500X
02 1/4 thickness AN_0001059069_000050_540338001_002(2) 500X
03 1/2 thicknass AN_0001059069_000050_540338001_002(3) 500X
CORROSION - CORROSION - KORRDSION Sensibilisé ~ Sensitized -Sensibilidert
ASTM A262 E
ASTM AZ6Z E - ASTM A262 £
N7 jot QM Etat| toc | Epr, | T° [Uni{Mac
540338.5001 000} T3/4 | SSS 201 °C .
Test result Cornpfiant with Standards
Nous certifions que les produits ci-dessus sont conformes aux prescriptions de Ia commande.
We hereby certify that the sbove mentioned products aee complying wuth the mdcf reqmremenzs
Wir bestétigen hiermit, dass die g den schriften entsprechen.
STEPHANlE WALLEMACQ
@ 17710372
T ReviEwED | < fn??l’ﬁilcmm
WITHESSED \ // ’/.__2 Werksbeatfiragte
Date / Signature: @
G&rman]schér Ltoyr’ Z ¢ fL Dipl. Ing. B Sparty
Industna, Service ¢

47/309
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CERTIFICAT DE RECEPTION 3.2 / EN 10204:20043
inspection Cortificate 3.2 / EN 10204:2004
Prifbescheinigung 3.2 7 EN 10204:2004

Numéro de document  Rev 00 1Page 008
Document sumber Sheet 7
Bescheiniqungrummer Seite 021

2014-1 06?45;;132

Cllent - purchaser - Besteller
Référence client - purchase order - Kaufauftrag

$T-3478/CF7539

ArcelorMittal

Projet - Project - Projekt
Industee! Beigium
Site : Rue de Chatelet 266 6030 Marchienne~au-Pont

i50 9001 (Cert.95587-2011, Vakd 02/06/2014) + MAQ REV 12 du 02/05/2012
IS0 9001 (Cert.95587-2011, Valid 02/06/2014) + QAM REY 12 of 02/05/2042

Test result Compliant with Standards

Produit - Product - Erzeugnis Platels)
Commande / Poste - internal order - bestellung 1059069 / 000050
Bordereau de fivraison - Daivesy note - Ueferungsdokument 80256320 80257010
CORROSION - CORROSION - KORROSION Sensibilisé - Sensitized -Sensibilisiert
ENISO 3651-2C
Test deseription - Priiffbeschreibung
N” lot QM Etat| Loc | Epr. [ T° !Uni|Mac
5403385001 {000| T3/4 | SSS 20 °C
[rest resuit Satisfactory as per specification
CORROSION - CORROSION - KDRROSION Sensibse - Sensitized -Sensibitisiert
ENISO 3651-2 A
Test description - Prifbeschreibuny
N°lotQM  [Etat] Loc | Epr. | T® {Uni|Mac
540338.5001 _ 1000| T3/4 | 58S 201 °C
Test result Compliant with Standards
CORROSION - CORRDSION - KORROSION
CORROSSION PIQURES ASTM G4BA-NORSOK TestT°
ASTM GAS A - NORSOK - ASTM G48 A - NORSOK
N° ot QM Etat] Loc | Epr. | T° [Uni{Mac] Uni °C
Min 24
Max | 26
5403385001 |000] T3/4 ] SSS 251 °C 25
Standard ASTM G48A - Norsok D45 ‘@1 sSunG Reviewed by
Microstructure No Pitting "A 18C tnessed by |
i ti 120-grit polishi s ﬁ”
:p:cmu‘an s:trfa:t'e z;e:atra on no grit polishing CA DEPT. G, T. PYO/
m ack interes
graina DATE Tul . ) . 20/'/

Length - Longueur - Linge | LINit - unite - Einheit Width - tacgeur - sraite Unit - unité - Boheit 1 Thickness - epaissewr - Oicke|  Unit - Umité - Einheit
50.00 mm 2500 mm 15.00 mm
Jotal 4750.00 2

Start of Test - Début de test - Testenbeginn 13/03/72014 09:00
End of Test - fin de test - Testensnde 1470372014 09:00
Test duration - Durée du test ~ Testendauer 24.00h
Initial weight - Poids initial - Anfangsgewicht 148.268¢q
Final weight - poids final - Endgewich 148.268 q
Weight loss ~ Perte de polds - Gewichtsverlust 0.000g
Mass loss ~ Perte de masse par unité de surface - Masseverlust 0.000 g/m2

Nous certifions que les produits ci-dessus sont conformes aux preseriptions de la commande.
We hereby certify that the above mentioned products are compiying with the order requirements.

b Erzengnisse den Bestel - ;

Wirb

hiermit, dass dfe

Date / Signat

GZrmanIsch;r Liovo/

Industfial Services s

STEPHANIE WALLEMACQ
17/03/2014

Gestionnaire Commande

13 inspector

Werksbeaufiragte

e
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CERTIFICAT DE RECEPTION 3.2 f EN 10204:2004

taspaction Cartificate 3.2 / €N 10204:2004
Prifbeschsinigung 3.2 / EN 10204:2004

Numéro de document  Rev 00 Page foleic]
Document number Sheek /
Beschainigungmummer. 021

Client - purchuser - Bestefter

" Référence client - Purchase order - Kaufaufteag

2014-1 06953

A}

ST-3478/CF7539

ArcelorMittal

Projet - project - Projekt
industeel Belgium
Site : Rue de Chatelet 266 6030 Marchienne-au-Pont

150 8001 (Cert,95587-2011. Valid 02/06/2014) + MAQ REV 12 db 02/05/2012
150 8001 (Cert.95587-2011, Vaiid 02/06/2014) + QAM REY 12 of 02/05/2012

Proguit - Product - Erzeugals Plate(s)
Commande / Poste - interpal order - Werksbesteliung 1059069 / 000Q50
Bordereau de livr 3i50n - Defivery note - Liferungsdokument 80256920 80257010

CORROSION - CORROSION - KORROSION

CORROSION PAR PIQURES ASTM A 923 C
ASTM AB23 C - ASTMA921C

pH
solution

N° fot QM

Etat

Loc

Epr. { T°

Uni

Mac | Uni

Min | 1.250

Max | 1.350

540338.5001

000

T3/4

5SS 25

°C

1.300

[Standard
[Specimen surface preparation

ASTM A923C
120-grit polishing

Test result Compliant with Standards
Lendth - tonqueur - Lange | Unit- Unité~Einhelt | Width- Larqeur - 8reite { Unit- Units - ginheit I Thickness - tpsissesr - Dicke| Unit - unité - Binhelt
50.00 mm 25.00 mm 15.00
Total area - surface de Péchantiflon - Probenoberfliche 4750.00 mm2
Start OfTESY. Débit de test - Testenbaginn 13/03/2014 09:30
End of Test - findetest - d 14/03/2014 08:30
Test duration - Durée du test - Testendauer 24.00h
Initial weight - Poids inittal - Anfangsgewicht 148.347 g
Final weight - poids final - Endgewcm 149347 g
0.000
Results - Résultats - Ergebnisse

Loc 3/4 Trois-Quart - 3/4 Width - 3/4 Greite
Loc T Téte - Top - Kopf
Epr. Epaisseur 1/2 Mi épalsseur - 172 Thickness - 172 Dicke
Epr. Epaisseur S Standard - standard - Standurd ) s
Epr. Face Supérieyre - Lipper face - obera -t
Epr. Sens S Standard - standard - Standard
Etat 000 Etat thermique de livraison - Heat treatment state of delivery - Wi diung Lieferustand
Epr.Ep./Face/Sens 1/2SS | Mi épaisseur - 1/2 Thickness - 1/2 Dicks / Sup@rieure - Upper face - obere / Standard - Standard - Standard
Epr.Ep./Face/Sens 5SS Standard - standard - Standard / Supérip arfn o apdacd - stendard - Standard

QA DEFT. G. T. PYO
DATE_

(.2

Nous certifions que les produits ci~dessus sont conformes aux prescriptions de la commande.
We hereby cestify that the above mentioned pmducts are cump}ymg wilh the order requiroments.

/I‘;f/,nc

*

s bostdtigen hiermit, dass die ob Erzeug den B g heiften entsprechen.
STEPHANIE WALLE MACQ
NS 17/03/20
EVIEWED Gestionnaire Commande
Mil inspacter
Wi NESS::D

Werksbeaufzragle

e
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[§

CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004 Numéro de document  Rev 00 Page 010
inspectian Certificate 3.2 7 EN 10204:2004 Dotument suraber Sheet 8 5
Prifbescheinigung 3.2 / EN 10204:2004 Bescheinigungnummer, Seite 021 g i, 5
2014-106953 SRRy
.. 28/12 & i}
Client - Purchayer - Bestelier .
. férence client - Purchsse order - Kaufaufirag ST-3478/CF7539 AFCG‘O{ Mittal
. £rojet - Project - Projekt
industee] Belgium 1S0 8007 (Cort.95587-2011, Valid 02/06/2011) » MAQ REV 12 du 02705/2012
Site : Rue de Chitelet 266 6030 Marchienne-au-Pont 1SC 9007 (Cort.85587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012
Produit - Product - Erzeugnis Plate(s)
Commande / Poste - intemal order - Werksbestetiung 1058069 ! D0QOS0

Bordereau de livraison - pelivery note - Lisferungsdokument

80256920 80257010

Prodult - product - Erzeugnis

540337001
Mesure Ferrite - - Min: 42.00 % / Max; 55.00 %
Résultat du contrBle - Examineon result - Prafergebnis
Conforme aux spécifications précitées - Conforming to sbove specifications - Entspricht der vorg rschrify
Mesure de ferrite - Fesrite level measureneat - Ferritmessung
Umité - unit - %
Valeur Valeur Valeur Valeur
Position - position - Lage
Mini - - 4200 42.00 42.00 42.00
Relevé - Actud - tst-wert 50.50 50.90 51.10 50.40
Maxi- - 5500 55.00 55.00 55.00
Produit - Produet - Erzeugnis ‘l 540338001
Mesure Ferrite - - Min: 42.00% / Max: 55.00%
Résultat du contrdle - examination result - Prilerqabnis
Conforme aux spécifications précitées - Conforming to above specifications - Entspricht der vorg vorschriften
IMasure de ferrite - Ferrite fevel measwement - Ferritmessung
Unit& - unit - %
Valeur Valeur Valeur Valeur
Paosition ~ fosition - tage
Mini- - 42.00 4200 42.00 42.00
[ 2v8- Acual - tstwert 50.80 50.90 51.10 50.20
Maxi - - 55.00 55.00 55.00 55.00

18C

 Qesunc gs;viewed by

tnessed by

CADEPT. G. T, PYO

WE_ Zul. f/.2\f

Nous certifions que les produits ci-dessus sant conformes aux prescriptians de Ja commande.
We hereby certify that the ebove mentioned products are complying with the order requirements.
Wir bestStigen hiermit, dass die obengenannten Erzeugnisse den Besteliungvorschriften entspeechen,

STEPHANIE WALLEMACQ
1770372014

Gestionnaire Commande

Mt inspactor

Werksboauftragte

e e

50/309
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CERTIFICAT DE RECEPTION 3.2 /EN 10204:2004
Inspection Certificate 3.2 / EN 10204:2004
Prifliescheiniqung 3.2 / EN 10204:2004

Numéro de document  Rev 00 Page
Document aumber Sheet

BT TP 106953 e

Client - Puchaser - Besteller

R&férence client - Purchase order - Kaufaufirag

$T-3478/CF7539

Projet - Project - Projekt

@338
 D1sune)| AReviewed by
1SC | [fiwitnessed by
QA DEPFT. G. T. PY
DATE Aw/. /] . 01¢]
STEPHAN!E WALLEMACQ
17/83/20
Gestionnaire Commande
MY inspector
Werksbeauftragte

e

51/309

%
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CERTIFICAT DERECEPTION 3.2 / EN 10204:2004

Numéro de document  Rev 00 |Page 012
tnspettion Certificate 3.2 / EN 10204:2Q004 Document number Sheet o 5 1
Priifbescheiniqung 3.2 / EN 10204:2004 Bescheinigungnuniner Seite
201 4-'106194%32 :

Client - purchases - Bestelier

Référence client - Purchase order - Kaufauftrag.

ST-3478/CF753%

ArcelorMittal

Projet - Projuct - Projekt

18C foessed by

QA DEPT. " G. T. PYO

DATE__Zul. 1[0

STEPHANIE WALLEMACQ
17/03/2014

Gestionnaire Commande

Milt inspector

‘Werksheauftragte

P o

52/309

!
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CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004 Numéro de document  Rev 00 |Page 013

inspection Certificate 3.2 / EN 10204:2004 Dorument mumber Sheat / M

Pritfbescheligung 3.2 / EN 10204:2004 Be;cheinigungnwnﬁeb 1 4-106953 Seite 021 v ) %
: - EYate) & i

Client - purchaser - Besteller v

Référence client - Purchase order - Kaufauftrag $T-3478/CF7538 K A rce‘orMiﬁQ ‘

Projet - Project - Projekt

jhﬂma eviewed by
18C IMessed by

QA DEPT. G T. PY

DATE 7.,_ /. zo;

;;E/PH!/\N]E WALLEMACQ
Gestionnaire Cammande

Wil nspector

Werksheauftragte

P
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CERTIFICAT DE RECEPTION 3.2 7 EN 10204:2004 Numéro de document  Rev 00 Page 014
Inspection Certificate 3.2 / EN 10204:2004 Document number Sheet o é .
Priifbeschenigung 3.2 / EN 10204:2004 Beschelnigungnumemes Seite

2014-1 06?3132

Clignt - Purchaser - 8

R&férence client - Purchase erder - Xaufauttrag

S7-3478/CF7539

‘- Projet - project - Projeks

ArcelorMittal

Disunc|Reviewsd by
i€C nessed by »

QA DEFT.  G. T. PYO'AH

DATE Ty . /. 207Y]

¥ BEViEWED
WiTNESSED

Date / Bignature: ,:
.6
Gefmdnischev Lioyd; /

InauSHal SericeT:

STEPHANIE WALLEMACQ
17/03/2014

Gestionnaire Commande

i} inspactor

Werksbeaufiragte

e
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CERTIFICAT DERECEPTION 3.2 / EN 10204:2004 r Numéro de document  Rev OO Page 015
tspaction Certificate 3.2 / EN 10204:2004 i Dotument mumber Sheet o 5 \
Priifbascheinigung 3.2 / EN 10204:2004 Bescheiigungnuraner Seite
| 2014-106953
14/12
Client - Purchoser - Bestellar

; _Reférence client - Purchsse arder - Kaufaufirsg ST-3478/CF7538 - ArcelorMittgl

Prolet - Preject - Projekt

Dusung %ﬁeﬁﬁy‘""

i$C itnessed by
{ OA DEPT, @G. T. PY
DATE 7y,). I} 201

-

STEPHANIE WALLEMACQ
17/03/2014
Gestionnaire Commande

Mill inspector
Werksbexuftragte

e

55/309



CX:K—4511951391—0100—K01éb§%§4J373

, CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004 Numéro de document  Rev 00 Page D16
tnspectinn Certificate 3.2 # EN 10204:2004 Document rumbser sheet o é .
Prijfhescheinigung 3.2 / EN 10204:2004 Bescheinigungnumpuer Scite

2014-~1 06?31?5

Client - purchaser - Besteller

Référence client - Purchase order - Kaufauftrag ST-3478/CF7539
Projet - eroject - Projekt

| Qi sun| AReviewed by
ISC | [/Witnessed by

QA DEPT. G. T. PYO /2

DATE /. (] 201

STEPHANIE WALLEMACQ
1710372014

1Gestionnaire Commande

Mill inspector

Werksbeauftragte

e

¥

I’ ldﬂst la{ 5’51 YILUY

56/309
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CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004 Numéro de document  Rev 0Q Page 017
inspection Certificate 3.2 / EN 10204:2004 Doc;mm nutnber :heet 0% ?&)&%ﬁ,
prafbescheinigung 3.2 / €N 10204:2004 Bescheinigungnumemer * ISeite . T,
2014-106953 | e
Client - Purzhaser - i .
Référence client - Purchase order - Raufauftreg ST-3478/CF71539 Arcek}rM lﬁ(]l
Projet - project - Projekt
ANNERES £x
Jisune|LReviewed by
18C Witnessed by
QA DEPT, f T. PY
DATE_Tul. [ .20
[ ! STEPHANIE WALLEMACQ
. 1740372014
tonnai T de
CE-REVIEWED . i mpetr
[IAWITNESSED : Weksbeautsgte
Date / Sigpatuge: 7 . @
7%\ /5 142 78
Germanische Llo/yd f’

Industrial Services

57/309
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(SCK,4511951391 0100- KQAFSQQPE§?73

IPAGH

CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004
Inspaction Certificate 3.2 / EN 10204:2004
Ardfbescheinigung 3.2 7 €N 10204:2004

Client - purchaser - Besteller

Référence ciient - Purchase order - Kaufauftrag

Numéro de document  Rev 00 Page 018
Document mumber Sheet /
Bescheinigungnummer Seite 021

201 4-1 069?%

S$T-3478/CF7538

ArcelorMittal

Disung viewed y |
QA DEPT,
Wm54ml ﬂ mﬂ/

G

g’}a’:ewza
WITNESSED

Date / Signature:

STEPHAN!E WALLEMACQ
17703/
Gesmnnwe Comnur.de
Mill inspecter
Werksbeaufiregte
Var
Frivies vy
tioya / AP o

industrial Services

58/309
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FAGE

- . Lk
CERTIFICAT DE RECEPTION 3.2 / EN 10204:2003 Numéro de document  Rev 0Q . Page 019
Inspection Certificate 3.2 / N 10204:2004 Document numbrer Shett / S
Prifbascheinigung 3.2 / EN 10204:2004 Bescheinigungnummer Seite 021 § e
2014-106953 P

Client - purchaser - Besteller

Réfrence client - Purchase arder - Kaufauftrag ST-3478/CF7539

ArcelorMittal

Projet - Project - Projekt

15 /21

M REYJEWED
TTHESSED
Date / Sipnature!

riq

Aped.

STEPHANIE WALLEMACQ
17/03/72014

Gestionnaire Commande

it inspector

Werksbesuftragte

P

} el I
TR EC eV G ye

Industriai Servicss

59/309
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CCK-4511951391-0100-K012080b1 1573

CERTIFICAT DERECEPTION 3.2 / EN 10204:2004 l Numéra de document  Rev QO Page 020
Inspection Certificate 3.2 / EN 10204:2004
Prisfbescheiniqung 3.2 / EN 10204:2004

Doounent numbar Sheet
‘ Beschelnigungaismmer, Seite 021

201 4~1“06%§132

Client - Purchaser - Besteller

" R&férence client - Purchass order - Kauavfirag

ST-347B/CF7539

- Projet - Profoct - Projeke

(h sune| ZjReviewed by
18C fnessed by

QA DEPT. G. T. PY

DATE_Tef. () . DI

® RE
& wi

Date /

[EWED
INESSED

ignature:

STEPHANIE WALLEMACQ
17/03/2014

Gestionnaire Commande

Mill inspactor

Werksbeauftrapte

. -

Industnal Ssrvices

60/309
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CERTIFICAT DE RECEPTION 3.2 / EN 10204:2004
spection Certificate 3.2 7 EN 10204:2004
Prifbescheinigung 3.2 / EN 10204:2004

Client - purcheser -

{ igférence cliant - Purchsse order - Kaufeuftrag

Numéro de gocument
Document number
Bescheinigungnuminer

2014—106%5&%

Revy 00

Page
Sheet

Seite

021
/
021

S7-3478/CF753¢

I Projet - Project - Projekt

HARDNESS TESTING AS PER ASTM E13

ORDER 1059089
Plate Nr  5403380C)

Location
HRC ind. HRC ina. HRC Ing. HRC average)
upper surfacs - {mm 20 20 21 20
Mid sackes 18 17 13 18
Lowsae surface - 1mm 22 22 2% 22
Logution?
HRC ina, HRC na, HRC ing, HRC averaga)
upper sulface «imm 20 22 23 22
Mid sechan 17 14, 19 18
Lowar Suriace - ' mm E] 23 2% il
JLsunG| Heviewed by
18C itnessed by
GA DEPT, ~ @. T. PY
DATE Tu/l. 11.20¢
¥ —p—

[ BEVIEWED
WINESSED

Date ignajure:
Germams@ —Liove

e

STEPHANIE WALLEMACQ
17/063/2014

Gestionnaire Commande

il nspector

WerksbezuFragte

e

industrial Services

/"Z,)k Dipl. Ing. ngariy

61/309
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CCK-4511951391-0100-KO[L 70@DQ4 1973 TS
‘ RS Y 2
1/ "
Py TOLES LAMINEES A CHAUD Page: 1
f ermmen |G
Arceloritial B.P. 1738 B-5030 CHARLEROI A A
LAMIERE LAMINATE A CALDO
Certificat de contrdle des produits par 'usine
) Mill test certificate : EN 10204
WOLLSTIRS, K81 150 955t § CERY WSSRT-2011, VALIDILAE014 § sMAG RE>: 1 DU 0145 2069 Pritfzeugnis 1180 10474 32
WNTIIST L §8 190 Mol {CERT 2E581-3043, VALID @0A T84 § eQARS RE ¥ 11 Dat 6112000 Certificato di controlio intemno dei prodotti
CLIENT s CUSTOMER / BESTELLER /CLIENTE COMMARDE USINE NR / ORDER NR / WERKS NR ! ORDINE NR
5186112 .
CCPU - CERTIFICATE - PRUFZEUGNIS - CERTIFICATO
625886
BORDEREAU / DELIVERY / VERSANDANZEIGE / BORDERO
REFERENCE 7 PURCHASER ORDER ; BESTELL NR ” REFERENZA 330606
R RGANISME DE £ S Y BERWACHUNGIORGANISMO R COLLAUD

ST-2357ICF7041 LLOYD'S REGISTER ANT 1232001 / 101
PRODUIT - ARTICLE - PROFGEGENSTAND - PRODOTTO : l TOLES - PLATES - BLECHE - LAMIERE —]
MATIERE  MATERIAL / WERKSTOFF / MATERIALE SUIVANT f ACCORDING TO/ ENTSPRECHEND / SECONDO

UNS 532205 (2205) NORSOK MDS 0.45 KB TN, Z10M £D.20102 We certify this mat] meet ASME Sect |

PO 35002003 ENQUIRY CASE 87

SHELL ES 237 REV 2 .
ETAT DE LIVRAISON / STATE OF DELIVERY ¢ Hypenrempe « Solution annealed - L gepluht end hreckt - 1 wstrenioere
LIEFERZUSTAND . STATO DI FORMITURA
PROCEDE D * ELABORATION / MELTIMNG PROCESS ¢
ERSCHMELZUNGSART / PROCEDIMENTO DI ELABORAZIONE Electric-are Fumace + VOD - Finisti i no 1 - 1D

Part & _ SA240 Grade $21£°%
Ed..2=(e Add. 221l 4
Certified by._$=T-HWAHH S
| MARQUAGE / MARKING/ KENNZEICHNUNG / IDENTIFICAZIONE | : T Tukdih
- VG {SIGLE PRODUCTEUR) - NUANCE - NR COULEE - NRTOLE -

POINCONDE L' EXPERT MARQUE DU FABRICANT / BRAND OF THE MANUFACTURER
- VG(TRADE MARK) - GRADE - HEAT NR - PLATENR - INSPECTOR* S STAMP HERS(?!‘ELLERZElCHFj} 7 MARCA DEL PRODUTTORE . VG
- VO(HERSTELLERZEICHEN) - MARKENBEZEICHNUNG - SCHMELZE NR -

BLECH NR - STEMPEL DES SACHVERSTANDIGEN

- VG (SIGLA PRODUTTORE} - TIFQ - NR COLATA - NR LAMIERA - ~ POINCON DE LEXPERT / INSPECTOR'S STAMP E R F
PUNZONE DEL COLLAUDATORE STEMPEL DES SACHVERSTANDIGEN - PUNZONE DEL COLLAUDATORE or
Liste descriptive - Extent of material delivery - Umfang der Licferung - Descrizione del materiale

Marque Nombre Désignation du produit N° de thles N coulee N* éprouvelte

Markings Number Anticle Plates N° Heat N° Test N* Kg
Zeichen Stitckzahl Gegenstand Bleche Nr Schmelze Nr! Probe Nr Thiéor,

Marca Quantiia Tipo di prodotio Lamiere N° N colata Provetta N°
i- 1 12000 x 30600 x 15.00 338801/1->1 17931 338800.4001 4320

338800.5001
328801.1001
338801.2001

1 4320

2sune| LAeviewed
HEAT MO (/743]) s S$C g&rmmb;:
, QAIDEPT. G, T. PY
23880 1-1 : DATE 7wl 1/ .20
A
E-1£00 /11580 (0224 | CHONMVEL (f-0€) | ¥ Reviewed

0 wWitnessed

Ay
$37)

Nous certifions que les produits éaumérés ci-dessus sent corformes aux prescriptions de {a commande.
We hereby centify that the above mentioned products are consistent with the order prescriptions.

Wir besmz;gen Wermit dafd die obengenannien Erzeugnisse den Bestellungvorscheiflen entsprechen.

Cerifichiamao che i prodotti entimerati qui sopra sono confonmi alle prescriziona deli “ordine.
Q. C. Manager Mill Inspector Date-Datom-Data
P REVIEWED DESCHEPPER, MICHELE D'ANGELQ, TONINO 6-JAN-2012
WITNESSED

Date / Signature:

e VAT s )

62/309

Industrial Services
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2
T2 ASME] ez

. INDUSTEEL (Belgium) - £ - PRUF )
A%’CG [ or ;\ ‘/\ ]ﬁCﬂ B.P 1739 B-6030 CHARLERON CCPU - CERTIFICAT UFZEUGNIS - CERTIFICATO Ne
625886
INDUISTRRD, B8T ISt it £ CHRT O85R%-2r8 1, 5 ALI62 30 M § *MAY RLY 11 DU GRAR Xonw COMMANDE USINE NRI ORDER NR I ‘VERKS }\!R ! ORDINE ]\(R
INDUL I, IS IS N0 { CERS 3587208 1. VALID (ceni b § +QA0 REY LT Dae D30 309
5186112
ESSAYS MECANIQUES - ANALYSES CHIMIQUES
MECHANICAL TESTS - CHEMICAL ANALYSIS
PRUFUNGEN - CHEMISCHE ZUSAMMENSETZUNG
PROVE MECCANICHE - ANALISI CHIMICHE
Ep(mm) |COULEE| ESSAIS To(C) ETAT | TRACTION TRANSVERSALE
HEAT |SAMPLES ¥ Transverse tensile test
Rp0.2% Rm/UTS ASO AS
MPa MPa % %
15.00 17931 §338800.5001 20 0 576 748 3310 31.0
15.00 17931 }338801,2001 20 0 551 759 34.0
Ep(mm) |{COULEE} ESSAIS T (C) ETAT | Resilience Charpy V long.1/4ep,10x 10mm ASTM/ASME
HEAT |SAMPLES * Long.Charpy V notch test 1/4th, 10x10mm,ASTM/ASME
MDIV. INDIV. INDIV. MOY/AV
J J J ]
15.00 17931 {338800.5001] -046 0 167 151 159 159 -
1500 | 17931 |338801.2001 -046 0 172 165 159 165 \.@E_SUHG evi
INDIV, INDIV. INDIV. MOY/AV 18C
| ] 1 J QA DEPT, @ T
1500 | 17931 [338800.5001{ -050 0 (117 157 145 140 DATE 7l
15.00 17931 | 338801.2001; -050 0 152 161 147 153
Ep(mm) |COULEE| ESSAIS T°(C) ETAT | Charpy V longitudinale; 10x10mm; 1/2 ep; A/SA
HEAT |SAMPLES * Long charpy V impact test;10x10mm; 1/2 thick;A/SA
INDIV. INDIV. INDIV. MOY/AV
] J J J
15.00 17931 |338800.5001] -050 0 163 148 152 154
15.00 17931 [338801.2001} -050 0 162 157 159 139
Ep{mm) [COULEE| ESSAIS T°(C) ETAT | RESILIENCE CHARPY V TRANSV; peau ; 10x10mm ; EN
HEAT {SAMPLES * TRANSYV, CHARPY V NOTCH TEST; Full Size,10x10mm, EN
INDIV. INDTV INDIV. MOY/AV
1 i 3 J
15.00 17931 |338800.5001 26 0 189 209 214 204
15.00 17931 |338801.2001 20 ] 214 222 220 219
Ep({mm) |COULEE] ESSAIS () ETAT | Resilience Charpy V transv 1/4ep,10x10mm, ASTM/ASME
HEAT |SAMPLES * Transv Charpy V notch test 1/4th,Full Size, ASTM
INDIV. INDIV. INDIV. MOY/AV
i B} J 3
15.00 17931 |338800.5001| 050 0 142 126 136 135
15.00 17931 |338801.2001f -050 0 139 152 146 146
Eptmm) [COULEE; ESSAIS T (C) ETAT | Charpy V transversalel 10x10mm; 1/2 ep; A/SA
HEAT [SAMPLES * Transv Charpy V-Notch 10x10, 1/2 thick, ASTM/ASME
MNDIY. INDIV. INDIV. MOY/AV
1 3 I 1
15.00 17931 1338800.50011 -050 0 155 124 143 141
Résultats de Vinspection ot du contrdle de dimensions : SANS REMARQUE.
Resuits of surface examination and dimensions controls : NO REMARK,
Ergebuis der Besichtung wund Mabk tien : OHNE BEANSTANDUNG.
| BEVIEWED E Risultati defle inspezione e det controllo di dimensioni : SENZA DSSERVAZIONE .
E’WlTNESSED Q. C. Manager Mitt Inspector Date-Diatum-Datg
Date / Signature: DESCHEPPER. MICHELE D'ANGELO. TONINO 6-JAN-2012

Ermantoebdr L,oyd / /}4 %% d’é INDUSTEEL

Belgiur
Industrial Services) {Belgium)
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. INDUSTEEL (Belgium) CCPU - CERTIFICATE . PRUFZ .
ArcelorMittal B.P. 1739 B-6030 CHARLEROI FRUFZEUGNIS - CERTIFICATO No
625886
BNUSTRLL EST 500001 { CLRT uS3R™.206: 5, '-'-\L")’(\';'(ﬂub‘ 1 +MAQRL 1T 19) (AR XK COM'\,{ANDE USH\'E NR I ORDER NR / VVERKS NR/ ORDINE NR
INDRSTILE I SOOT PURRTY by 820301, NTD 22000009 | Q204 =Y H Tt olens e
' 5186112
- ESSAIS MECANIQUES - ANALYSES CHIMIQUES
MECHANICAL TESTS - CHEMICAL ANALYSIS
PRUFUNGEN - CHEMISCHE ZUSAMMENSETZUNG
PROVE MECCANICHE - ANALISI CHIMICHE
Ep(mm) |(COULEE| ESSAIS ™ (C) ETAT | Charpy V transversale; 10x10mm; 1/2 ep; A/SA
HEAT |SAMPLES * Transv Charpy V-Notch 10x10, 1/2 thick, ASTM/ASME
INDIV. INDIV. INDIV. MOYIAV
i ¥ J }
15.00 17931 |338801.2001] -0s50 0 160 142 127 143
Ep(mm) {COULEE] ESSAIS T () ETAT | DURETE BRINNEL 3000kg, PEAU SUPERIEURE
HEAT }SAMPLES i BRINELL hardness 3000kg ; sub-surface
HB 10 HB 10 HB i0 HB MOY
15.00 17931 |338800.5001f 20 0 222 219 225 222
Ep(mm} {COULEE{ ESSAIS T(C) ETAT | TENEUR EN FERRITE SELON ASTM E 562
HEAT |SAMPLES * Average rate % of ferrite according to ASTM E 562
%
15.00 17931 | 338801.1001 20 0 493 ‘@’-SUBG- X
NON CONFUSION DE MATIERE - TEST CONFORME v ise by
POSITIVE MATERIAL IDENTIFICATION (PMI) -> TEST IS CONFORM ity by
CORR, PAR PIQURES ASTM G48 METH. A -> Satistaisant selon Norme VADEPL, G T, FWf
Corrosion according to ASTM G48 method A -> Satisfactory as per Specification DATE ~7v!/ / 20/ V
CORR, PAR PIQURES ASTM A 923, METHODE C > Satisfaissant selon norme -
Corrosion according to ASTM A 923 method C -> Satisfactory as per specification
Analyse MICROGRAPHIQUE selen sPeciﬁcgtion -> satisfaisant
MIC%OGRAPHIC analysis according lo specification -> satisfactory
DURETE NACE MRQ175 /180 15156-3 : HRC < 28 -> Valeurs des duretes sont inferieures 2 28 HRC (Nace MR-0[-75)
ROCKWELL C HARD. NACE MRO175/ISO 15156 <28 HRC -> Hardness values are less than 28 HRC (Nace MR-D1-75)
Corrosion interg EN ISO 3651-2 Méthode A -> Resultat satisfaisant. Pas de fissures.
Inter. cor. EN 150 3651-2 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 | 0238 | 5.423 | 22.785] 3.074 | 0.1722| 357
* ETAT:
0 -» ETAT DE LIVRAISON
AS DELIVERY
:rhis supply complies with the main requirements of PED 97/23/CE mlaﬁng to the basis malesials regardless of the specific terns of service.
all elements are in % except H in PPM
Résultats do inspeetion ot du contrdle de dimensions : SANS REMARQUE.
Resuits of surface ination and di i Is : NO REMARK.
Ergebnis der Besichtung und Mabk Nen : OHNE BEANSTANDUNG.
P Risultai delle inspezione ¢ del Ho di dimensioni : SENZA OSSERVAZIONE .
: VIEWED | Q. C. Manager Mill tnspector Date-Datum-Date
WITNESSED | DESCHEPPER. MICHELE D‘ANGI;ZLO; TONINO 6-JAN-2012
9 l %(,,J"f/ ey INDUSTEEL
{Belgium)
Industrial Qau
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INDUSTEEL (Belgium)
_B.R 1738 B-6030 CHARLERO!

ArcelorMittal

PEDUSTERL EST IS0 9001 { CERT. 9SSKZ-2011, 7 5LID.020L 2014 ) +MIQ REV 1 DU UEE0.2009
INDUSTERL 1SISO %0} § CERT 95587-2101, 5 ALID 0272014 } Q.44 REY 11 D (1002009

CCPU - CERTIFICATE - PRUFZEUGNIS - CERTIFICATO No

625886

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

5186112
* Ce certificat comporte 4 feuilles
This certificate includes 4 sheets
| DLsune)| ZReviewed by
1SC_|[Winessed iy
QA DEPT. G. T. PY:
DATE ~Tid. {f . 20/
L4
- Résudtars de I etdn rdic de di SANS RE&&ARQUE.
D’ REVIEWED Resuhs of w.ri‘acc wamxl:la;xﬁ‘?‘%d dxmcgsmns CDHN?EEEIQS”}“EN S{%ﬁc
ITNESSED Risvltati dees edel Mo di dimensioni : SENZA OSSERVAZIONE .
Date / Signafure: Q. C. Manager Mill fnspector Date-Datum-Data
W} DESCHEPPER. M}CHELE D'ANGELO. TONINO 6-JAN-2012
G€rmanis ’Oy r F g 14“9( INDUSTEEL
Industrial Servu:es {Belgium)
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industes| Belgium
QUALITY CONTROL DEPARTMENT - TESTING LABORATORY

ArcelofMittal

FERRIC CHLORIDE CORROSION TEST REPORT - ASTM A923 METHOD C

IBOrder : 5186111

Couponnr: 338800001
Heat nr o 17931

Customer :

Thickness :

15,00 mm
1.4462 PREN 35 + S31803 + 2205

Quality :
Size of Specimen {(mm)
tength Specified Width Specified Thickness Specified
S0 50 25 25 15,00 Full thickness

Total area in cm?

47,50

Instrument :

Method

Balance SARTORIUS LE623 8

In accordance with ASTM A 923 -03 TEST METHOD C

Solution of 8% FeCly atpH 1,3
Volume > 150 ml or 20 mlfcm?

Temperature of Test 25%‘0 +-1°C

Corrosion rate

Initial weigth 148,5887 g

Final weigth : 148,5987 g

weiglh foss : 0,0000 g

Start of Test . 2211212011 12:00
£nd of Test : 23/1212011 12:00
Duration : 24 h

pH . 1.31

mdd : 0.0 <10

JDisune
18C

eviewed by
tnessed by

QADEPT, G. T. PYO™=

DATE 70/ A . 200

Concluéions: Test in accordance with ASTM A$23-06 Method C and the requirements of the order.

B gevieweD
WITNESSED

Date / Signature:

;erman:;er /f‘_(i:ywa ‘//[

Date :27/12/2011
Tested by: RARY

mdastriatSereices

66/309
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Industeel Belgium e

Arcelormiteal

QUALITY CONTROL DEPARTMENT - TESTING LABORATORY
VOLUME FRACTION OF FERRITE TEST REPORT - ASTM E562 - E1245

IB Order : 5186111 Customer :

Coupon nr 338800001 Thickness : 15,00 mm

Heatnr: 17931 Quality : 1.4462 PREN 35 + §31803 + 2205
Location of Test Specimen : Thickness of Plate

instrument : Imager.Z1m AxioVision

Number of indenter measurements : 5

NMicroscope Magnification : 500 X

image Magnification : X

,-,@asunc evxewed
18¢€ by
OA DEPT, @ T PY

DATE 70/ . l/ 20 /¢

Average 48,32 35-55
Std Deviation 0,63
95% CI 0,78
% RA 159

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

T BEViEWED

WITNESSED
Date /_Signature:
Germanischer Léovd'/ /F

Industrial Services

Date :28/12/2011 ;
; Yo INDUSTEEL
Tested by: RARY {Belgium)

67/309
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Industeel Belgium
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ArcelorMittal

QUALITY CONTROL DEPARTMENT - TESTING LABORATORY

FERRIC CHLORID PITTING TEST REPORT - ASTM G48 METHOD A

IB Order 5186111 Customer :
Couponnr : 338800001 Thickness :
Heat nr 17931 Quality
Dimenslon of Specimen (mm}
Length Width Thickness
50 25 308
Total surface in cm* 29.50
Method

In accordance with ASTM G48-03 TEST METHOD A
Solution of 6% FeCly

Volume > 600 ml or § milcm?®
Temperature of Test (°C):
Exposure (h):

Corrosion rate

20,2381 g

tnitie! weigth :

Final weigth : 29,2368 g

weigth loss : 0,0013 g

Start of Test 21/12/2011 08:00

End of Test 22112/2011 08:.00

Duration : 24 h

Specimen mass loss : 0,00004 giem* <4gim*

NO VISIBLE PITTING WITH MAGNIFICATION 50 X

15,00 mm
1.4462 PREN 35 + 531803 + 2205

DLsune| Feviewsd by
18C mema by y

GADEPT. @G T

K 5[ (7 2y

Conclusions : Test in accordance with ASTM G48-03 and the requirements of the order.

g’/ifvicwao

WITNESSED

Date / Signature:
G“ermanlsc;r Lioyd| / /4

Industriat Services|

Date - 23/1272071
Tested by: RARY

68/309
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ULTRASONIC & VISUAL INSPECTION,

(INSPECTION CERTIFICATE EN10204-3.1)
HANWHA CORPORATION

MECHANICAL TEST CERTIFICATE

HWH-A-305 4] 2] 1(REV.0)

,CJJS,}OMER ILSUNG Corporation 168-1, SANEUM-GIL OEUM-RI HANCHEON-MYEON, T
FE: 10y ot
ORDER No CF-20140401-001 HWASUN-GUN, JEOLLANAM-DO, KOREA PAGES 1/1
(B EhEN T Z )= L Lt
W/O No. P-13SG-007 CLAD SPEC. : ASME SA264 A cxrr ROCNO FJ201400890-302
e b2 ASME SA765 Gr2 ASME GAERNL A 24, 2014
PRODUCT NAME $31083 CLAD PLATE MATERIAL : ASME SA240 S31803 DATE OF ISSUE : July. 24. 2
o FIR IV % A
Mechanical test result N
Order Size Raw material
] 1 D% . : +3 TS /1‘{““‘"" AU uu|§["l’ n heat No. .
llfé' r'l'{ ﬂ;{, g’LL flll:; év\ {&&,}IE [Production Size ¢ 2y ] g'tl; Visual mslr;ection Shear Strenjgth (MPa) Re{gfrks
Dimension(mm) Tesu
Min. 140 Base Cladding
Max. - metal metal
R - e—— — T S —
(88+10)T x ¢ 1358 ] unG| Hfevieved by
01 [(93+12)T x & 1358] 1 GOOD 2967_ 4-88191 43501 B by
02 oo X o138, 1 GOOD 291 4-88191 43501 QADST. . J. HWANG
FJ201400890 - — = a4l
(88+10)T x ¢ 1358 ) Z R .

:? E—//-wo,/lf?]% 03 [(93+12)T x 1 1358] 1 GOOD 251 4 4-88191 43501 D//}b
Y EHANEL (88+10)T x 1358 T ) =~
3 &C; e 04 [(03+12)T x ©1358] 1 GOOD 301 4-88191 ) 43501

(73+10)T x 1358
01 [(78+12)T x ¢ 1358] 1 GOOD 288 N112237 43501 /
02 RIS o8 1 GOOD 249 N11223 43501
FJ201400900 — —— e
i (73+10)T x ¢ 1358
;375,_//‘@3///1-(‘% 03 [(78+12)T x o 1358] i 1 GOOD -289 N11223 43501
p T (73+10)T x ® 1358
TUPEHEE 7 o4 (754127 X & 13601 1 GOOD LI N11223 43501
deh b B! ) )
Heat treatment(After cladding) *Explosive Bonding Method
*UT (Before Packing) : Accept(1Y2014-HW-UT- 083)
*ASME SA264 CLASS 1 - BrAin s
N/A i i 4 £ B H2~— |Dats of examination 2014. 07. 24
Exa mmed by - 3
Ovier &
Witnessed by
+5"/' IIJ//J’KII:{.J\ T,(I — . Ny
Reviewed & Approved by —:;——}—h) OO i 4
— — Reviewed by o
I — R ~
We hen,by certify that the plated described herein have been all acceptable on the ultrasonic examination C:;
in accordance with the rules of the contract. " ] les)
69/309 HANCLA
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Emee

REPORT OF ULTRASONIC EXAMINATION

Report No 1IY2014-HW-UT-083

XSOt EFA A E H 11 AM|Page 10F1
Customer(F &) Project No./Name
ILSUNG Corporation P-13SG-007 ,
ltem No. / Name Part No. /Name ﬁlﬂl Vﬂeviewed
SA765-2 + SA240 S31803 CLAD SEE JOINT NO. 1sC_| LW
TRV No. Revision Operation No. Aplicable Specification. (X817 2) DATE ﬂu ,/ );% %} { h
v
POS No. SA264-S31803-SG07-01 (Rev.1) ASME SA578 S6, LEVEL B %
7
Examination Time (Z AAIZ]) After Cladding Surface Condition (T AEl) As Buffed 2
Equipment (Ztat) Probe (&&X}) Calibration
Standard Block | MeTREANS Seck
1.D No. 1005426 Maker Type MHz Size Angle (EZAIEH) =
Type SS150SL  [pana meTRICS PE2R  |2.00 ¢ 24 0°
Maker SONATEST  |™NOT lIw N/A
Due Date 2014-08-25
MM within 5% Full Screen Height SEN within 10% Full Screen Height
Cable Type LEMO 1S Cable Length 2.0M
Setting Sensitivity Method (ZXE&Fgd) Test Temp
Probe(&& A1) Method(2Hd) Standard(EZ 4T Scanning{FAIZ E) E=E=r
BACK ane STANDARD SENSITIVITY 20C
PF2R REFLECTION B1 - 80% + 6dB Couplant
HEofd
WATER
«— —
e e o o e s
T T
Scanning Sketch
Joint(Part)No 0| 2 (R E)H S Result(Z2}) interpretation(E 71 Remarks(H| 1)
FJ201400890-01~04 (88+10)T X 0.D1358 Accept No Recordable Indication
FJ201400900-01~04 (73+10)T X 0.D1358 Accept No Recordable Indication
~BLANKS - '
REVIEWV
EHWINESSED
ate / Signajure:
3] Far
ermanispner croys
Indusgtrial Servicesy
Examined By Date of Examination Z At Xt
7éu%—fLevel 1l
= C. M. Bae 2014. 07. 24.
Reviewed & Approved By D Witnessed By & 2| Xt
Level il
HE/aolXt D. Y. Kim [ Reviewed By ZEX
EZ&-1C1-C101 -’F—?émgl 8 J &
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Inspection Certificate 3.1 /EN 1

CERTIFICATQE %ﬂ(ﬁq‘ 511 I;L

0204:2004

Priifbescheinigung 3.1 / EN 10204:2004

Saod:xa6d L7

FOR0=KOL-0000T

Document number
Bescheinigungnummer

2013-129217

Sheet
Seite

ﬁQ_/'S 001 LIZ

4N
y

¥
»

E

/
004

Client - Purchaser - Besteller

SNP INT'L CO., LTD.

Référence client - Purchase order - Kaufauftrag

13633F/13633F

Projet - Project - Projekt

' PAGE

A

ArcelorMittal

Industeel Belgium

1SO 9001 (Cert.95587-2011, Valid 02/06/2014) + MAQ REV 12 du 02/05/2012

Site : Rue de Chatelet 266 6030 Marchienne-au-Pont 1SO 9001 {Cert.95587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012
‘ Produit - Product - Erzeugnis Plate(s)
Commande / Poste - internal order - Werksbestellung 1057771 /000030
Bordereau de livraison - Delivery note - Lieferungsdokument 80252948

Nuance - Grade - Werkstoff

UNS S31803 PREN 35
UNS $31803 PREN 35
UNS $32205 (2205)
UNS $32205 (2205)

Selon norme - According to - Entsprechend

ASTM A 240/M ED.2013a

ASME IIA ED.2010+AD11 SA 240/M
ASME IIAED.2010+AD11 SA 240/M
ASTM A 240/M ED.2013a

Epaisseur - Thickness - Dicke

112.00 mm

Largeur - width - Breite

~ [3,048mm

Longueur - Length - Lange

8,000 mm

Spécification - specification - Spezifikation

\DLsunc

ewed by

ISC |[Withessed by

ﬁ%?&u?%%%ﬁ@
v

Etat thermique de livraison - Heat treatment state of delivery - Warmebehandlung Lieferzustand

Hypertrempe & l'eau ( 1100 °C - 2 min/mm ) - Solution annealed and water quenched - Wasser abgeschreckt

Procédé d'élaboration - Melting process - Erschmelzungsart
Electric-arc furnace - VOD - Finishn®1 - 1D - HRAP

Nbre N° produit N° de coulée N° de lot de contréle Nbre N° produit N° de coulée N° de lot de contrdle
Nbr Product Ladle nr. Inspection fot nr. Nbr Product Ladle nr. Inspection lot nr.
Stz Erzeugnis Schmelze nr. Priflos nr. Stz Erzeugnis Schmelze nor. Priiflos nr.

01 513414001 43501 511463.5001
| 7 ' - Yotal - Gesamtzahl 001
REVIEWED
00 WITNESSED
Date / Signature:
tmanm¥cher Lioyd
Industrial Services
Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We " ‘~by certify that the above mentioned products are complying with the order requirements.
W, itigen hiermit, dass die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen.
I LEONARDA ALLEGRO
27/12/2013

Gestionnaire Commande
Mill inspector
Werksbeauftragte

71/309
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Inspection Certificate 3.7 / EN 10204:2004 Document number Sheet /
Priifbescheinigung 3.1 / EN 10204:2004 Bescheinigungnummer Seite 004 -
2013-129217

Client - purchaser - Besteller SNP INT'L CQO., LTD. -
Référence client - Purchase order - Kaufauftrag 13633F/13633F A rcel 0 rM ' TTG'

Pr0|et Project - Projekt

Industeel Belgium 1SO 9001 (Cert.95587-2011, Valid 02/06/2014) + MAQ REV 12 du 02/05/2012
Site : Rue de Chatelet 266 6030 Marchienne-au-Pont IS0 9001 (Cert.95587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012
Produit - Product - Erzeugnis Plate(s)
Commande / Poste - Internal order - Werksbestellung 1057771/ 000030
Bordereau de livraison - Delivery note - Lieferungsdokument 80252948
(RISt e e S
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 5412 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 o1
% % %
Min. 0.1400 35.00
43501 0.007 0.002 0.1708 35.50
Max. 0.100 0.100 0.2000 100.00

(01) [PREN = Cr+(3.3*M0)+(16*N)

N

| DLsunc| NReviewed oot by
1SC

Sﬁm%\ﬁ %}X‘w‘"?

£
Bl REVIEWED
0O WITNESSED
Dat ignature;
‘ 1
Germanischer Lioyd }0
Industrial Services

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We' -~by certify that the above mentioned products are complying with the order requirements.

W, ttigen hiermit, dass die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen.

——
LEONARDA ALLEGRO
27/12/2013
Gestionnaire Commande
Mill inspector
Werksbeauftragte
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2013-129217

r\f\ll_lll-d SO1 __n4 r\n_ — ﬁd_ £
CERTIFICAT Bt ReCepTION 1 enFo2ok- 296 L T UnbeM @ ockimnt RV Limadd 1O 003 |
Inspection Certificate 3.1 / EN 10204:2004 Document number Sheet /
Prufbescheinigung 3.1 / EN 10204:2004 Bescheinigungnummer Seite 004

TASME |

N

Client - Purchaser - Besteller

SNP INT'L CO., LTD.

Référence client - Purchase order - Kaufauftrag

13633F/13633F

ArcelorMittal

Projet - Project - Projekt
- Industeel Belgium

1SC 8001 (Cert.95587-2011, Valid 02/06/2014) + MAQ REV 12 du 02/05/2012

‘~\ Site : Rue de Chatelet 266 6030 Marchienne-au-Pont 1SO 9001 (Cert.95587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012
Produit - Product - Erzeugnis Plate(s)
Commande / Poste - internal order - Werksbestellung 1057771/ 000030
Bordereau de livraison - Delivery note - Lieferungsdokument 80252948

DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTE AUF COUPON

Brinell HB HB10 Ind [HB10 Ind | HB10 Ind HB10 Avel]
Brinell HB - Brinell HR |
N° [ot QM Etat| Loc | Epr. | T° |Uni|Mac| Uni [ Brinell [ Brinell | Brinell | Brinell
Min \
Max | 293 293 293 293 : -b’
511463.5001 _ |000| T3/4 | PSS 20] °C 223 229 | 223 225
DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTE AUF COUPON QA m‘/‘! 3 §. J AN.GI
DURETE NACE MRO103 HRC < 28 DATE T~ (WE7X . T20 |
NACE MRO103 - NACE MR0103
NelotQMm  |Etat| Loc [ Epr. | T° |uni|mac LG
i 4
511463.5001 000| T3/4 | PSS 20 °C
[Test result HRC < 28
DURETE SUR COUPON - HARDNESS ON SAMPLE - HARTE AUF COUPON
DURETE NACE MRO175 HRC < 28
NACE MRO175 /ISO 15156~ 3 - NACE MRO175 /1SO 15156-3 REVIEWED
N°lot QM [Etat| Loc | Epr. | T° |Uni|Mac O| WITNESSED
; Date / Signpture;
7 TR NO
511463.5001 000]| T3/4 | PSS 20( °C @bdrmanigcher Ljoyd
Test result HRC < 28 industrial Services]
TRACTION A L' AMBIANTE - ROOM TEMPERATURE TENSILE TEST - ZUGVERSUCH BEI RT
Traction Rp0,2% | Rm |ALo=50
Tensile test - Zugversuch
N° lot QM Etat| Loc Epr. | T° [Uni|Mac| Uni | MPa MPa %
Min | 450 655 25
Max
511463.5001 000] T3/4 | PST 20| °C 592d 760 7| 31
RESILIENCE - TOUGHNESS - KERBSCHLAGZAHIGKEIT
KCV ASTM A923 B 10X10mm Energ Ind | Energ Ind | Energ Ind |Energ Ave
KCV ASTM A923 B 10X10mm - KCV ASTM A923 B 10X10mm
N° fot QM Etat| Loc | Epr. [ T° |Uni|Mac| Uni J J J J
Min 34 34 34 51
Max
511463.5001 000] T3/4 |1/4ST|{ -40] °C 264 246 | 252 254
Loc 3/4 Trois-Quart - 3/4 width - 3/4 Breite
Loc T Téte - Top - Kopf
Epr. Epaisseur 1/4 Quart épaisseur - 1/4 Thickness - 1/4 Dicke
Epr. Epaisseur P Peau - Rolled Surface - Walzfliche
Epr. Face S Supérieure - Upper face - obere
Epr. Sens S Standard - standard - Standard
Epr. Sens T Travers - Transverse - Quer
Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We * ~by certify that the above mentioned products are complying with the order requirements.
W\ :tigen hiermit, dass die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen.
T LEONARDA ALLEGRO
27/12/2013
Gestionnaire Commande
Mill inspector
Werksbeauftragte

73/309
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Inspection Certificate 3.1 / EN 10204:2004 Document number
Prifbescheinigung 3.1 / EN 10204:2004 Bescheinigungnummer

2013-129217

0
Sheet /
Seite 004 A

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

ArcelorMittal

Référence client - Purchase order - Kaufauftrag 13633F/13633F

Projet - Project - Prajekt
Industeel Belgium

1SO 9001 (Cert.55587-2011, Valid 02/06/2014) + MAQ REV 12 du 02/05/2012

B

it

Site : Rue de Chatelet 266 6030 Marchienne-au-Pont 1SO 9001 (Cert.95587-2011, Valid 02/06/2014) + QAM REV 12 of 02/05/2012
Produit - Product - Erzeugnis Plate(s)
Commande / Poste - Internal order - Werksbestellung 1057771 /000030
Bordereau de livraison - Delivery note - Lieferungsdokument 80252948
Etat 000 Etat thermique de livraison - Heat treatment state of delivery - Warmebehandlung Lieferustand
Epr.Ep./Face/Sens 1/4ST {Quart épaisseur - 1/4 Thickness - 1/4 Dicke / SUp@rieure - Upper face - obere / Travers - Transverse - Quer
Epr.Ep./Face/Sens PSS Peau - Rolled Surface - Walzflache / SUp@rieure - Upper face - obere / Standard - standard - Standard
Epr.Ep./Face/Sens PST Peau - Rolled Surface - Walzflache / Supérieure -y, per face - obere / Travers - Transverse - Quer

TR

CORROSION - CORROSION - KORROSION

CORROSION PAR PIQURES ASTM A923 C .
ASTM A223 C- ASTM A923 C \
N° ot QM Etat| Loc Epr. | T° [Uni[Mac
iewed by
1
511463.5001 000] T3/4 | SSS 25| °C a. m ]s l
Test result Satisfactory as per specification nA ; s Mﬁ’
L/ AT d \ ¥ A ‘
Loc 3/4 Trois-Quart - 3/4 width - 3/4 Breite = £}
Loc T Téte - Top - Kopf /7/
Epr. Epaisseur S Standard - standard - Standard ) v
Epr. Face S Supérieure - Upper face - obere sV
Epr. Sens S Standard - standard - Standard
Ftat 000 Etat thermique de livraison - Heat treatment state of delivery - Warmebehandlung Lieferustand
Epr.Ep./Face/Sens SSS Standard - standard - standard / Supérieure - Upper face - obere / Standard - standard - Standard

O WITNESSED
Date / Signature:
2 T o

ermanischer Lioyd

Industrial Services,

Nous certifions que les produits ci-dessus sont conformes aux prescriptions de la commande.
We " -hy certify that the above mentioned products are complying with the order requirements.
wi( tigen hiermit, dass die obengenannten Erzeugnisse den Bestellungvorschriften entsprechen.

LEONARDA ALLEGRO

27/12/2013

Gestionnaire Commande

Mill inspector

Werksbeauftragte

74/309



Report No : TAS-035632

Client : Gyeong-Seop, Sim

TEST REPORT

107, Jiwon-ro, Danwon-gu, Ansan-si, Gyeonggi—do, 425-836 Rep. of KOREA TEL 82-31-499-5390 FAX 82-31-499-6867

HANWHA CORPORATION HWASUN
#168-1, Saneum—gil ,Hancheon-myeon, Hwasun-gun, Jeollanam—do,

Korea.

Receipt Date : Jun.16.2014

Test Completion Date : Jun.27.2014

4

muum Reviewed by

Sample : SA240 S31803 PLATE (H/N : 43501) QA DEPT._S. J AN@

TEST RESULTS WE Il 2%. B
TEST ITEM UNIT | SAMPLE | RESULT TEST METHOD ééé{%

C % - 0.025! ASTM A751-14(0ES)

Si % - 0.27 | ASTM A751-14(OES)

Mn % - 1.84 | ASTM A751-14(OES)

P % - 0.021 : ASTM A751-14(OES)

S % - 0.001 | ASTM A751-14(OES)

Cr % - 2251 ASTM A751-14(OES)

NG % | - 5.05 | ASTM A751-14(OES)

Mo % - 3.6 ASTM A751-14(0ES)

Nb % - 0.02 | ASTM A751-14(0ES)

T % | - 0.000 | ASTM A751-14(0ES)

Cu % - 0.12: ASTM A751-14(OES)

N % - 0.141 ASTM E1019-11

« USAGE : SUBMITTED 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.kir.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.

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

Korea Testing & Research Institute

President CQM /W/A ,

1 of Total 1 Page(s)

KOREA TESTING & _QP—T09—F01—
K1..R RESEARCH INsTiTuTE (TR-QP-T08-F01-02(02)

751809

/
REVIEWED
0O WITNESSED

Date / Signature:
2t
Germanischer Lioyd

N\

Industriai Services!

A4(210 X 297)



CCK-4511951391-0100-K01-00001-073 . - buy f@

PAGE : 1 of 1

' LN
CERTIFICATE NO. : TW201405-0633 INSPECTION CERTIFICATE o TASWOO,
|
T.W WORK NO. ¢ 140407-16021-001 ORDER NO. (EF)EA Q/_,_., #67, Noksansandan 27-ro,
Gangseo-Gu, Busan, Korea.
CUSTOMER D (F) e e PROJECT NO. : 3.1 according to ISO 10474 /EN 10204
A C B 4 E
eV B .
SHIPPER DRAWING NO. . *POS NO.:FJ20140100890-201 REV.0
. TUBE SHEET . ASME SEC II PART "A"
PRODUCT NAME SPECIFICATION * ¢)765 Gr 11 10ED 11ADD DATE : 2014-05-21
Test 1 o
Requimaments Tensile Test x.4 Impact Test Hara | PO
D .
: 1 | Size of Test : v Temp. : -45C ness .| Radius Remark
Articles r| specimen [FmP| V.S | T.S | EL | RA | 0 0 Angle
i| D | GL | = | . MPa % % J HV10
Spec. | o - . : -
o | mm mm C _ Min., Ave.
Q'ty |Specimen Min. o 12.5 50.0. 250.0 485.0 22.0 30.0 . 16.0 20.0
(EA) 0. Max.| 1 : ‘ 655.0 ' : EV‘EWEDn
07 A 5 80.0] 80.0 149 o i
:°81.0 82.0 148 o e
By
84.0 82.3 149 Zrma ischer Lioyd/
- 88.0 84.6 149 {ndustrial Services
\DLsu g&wewed by
- Isc by
- ] ' QADEPT. 8| J. HW
Heat No. i ety a1 e EVSPNNZYRY o S " | Customer's Requirement. :
Chermcal Composﬂ‘.lon( A)) LU o * FULLY KILLED & VACUUN DEGASSED & FINE GRAIN PRACTICE %
Spec.| C | Si | Mn | P S Ni [ Cr | Mo | Cu | V | Nb | Al | “Ti L | ACST  NACE BR01T ' 150 15158 part-3 (2009)
Min 0.15.1 0.60 . . . E - R :i j . B S (L) : LADDLE ANALYSIS, (P) : PRODUCT ANALYSIS
" Max. | 0.30 | 0.35 | 1.35 [0.020({0.020| 0.50 | 0.40 | O IO‘ 0.35 0.05 0.050 |.
o Oz 01:10.00 .0470:018 |0.037|0.017 | - -
: : 0.015 ~ UT®.3 MT %.3 PT %.3
.| Dithension & Visual Acceptable Acceptable
o i : Acceptable ™" (ASME SA388) (ASME SE709)
: 5 F.M FM N/A
e hereby certt at the mateni eren has been made. Mky bénwéﬁpﬁ;vezi process andtested 1 ; T
accordance with the above specification and also with the requirement called for by the above order. (W M //
This Certificate is only available with in original. (4 &3 £ &) S B S g VaiddZ
Surveyor This Certificates can be verified as an original in our homepage_WWW.TAEWOONG.COM (T: 051-329-5121) Manager,ocf(QuagiS Kssér#ce/ Dep't
Notes: ¥.1 ... Direction : L=Longitudinal Tr=Transverse = T=Tangential R=Radial U=UW-13(Direction Parallel to the Axis of the Vessel) A=Axial
%.2 ... Heat Treatment : N=Normalized A=Annealed Q=Quenched T=Tempered S.T=Solution Treated .R=, ss Relieved A.C=Air Cooled W.C=Water Cooled F.C=Furnace Cooled ©O.C=0ilCooled F.A.C=Farcgd air cool
%.3 ... Surface Condition : A.F=As Forged R.M=Rough Machined F.M=Finish Machined .4 ... Tensile %é?é%@sutngth T.S=Tensile Strength E.L=Elongation R.A=Reduction Of Area  G.L=Gauge Length iameter

DOC ID NO.:C-906-01 REV.0 DATE:2013.01.22
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ASME

HEAT TREATMENT CERTIFICATE

Report NO., HR201405-0633

Date . May 03, 2014
Work No. 140407-16021-001 Heating Cycle
Customer F &3 R
Description TUBE SHEET
Material SA765Gr2 (880)°C

(5.5)HRS (620 )°C
Quantity 4EA (6.0)HRS
Hardness -
M:;ltl;%r?tf heat | Normalizing & Tempering
Heat No. 4-88191 €
Order No. F) a4
ltem List Hardness Data
No. S/N SIZE QTY No, 1 2 3
1. 001 1,448.00X 0.00X 93.00 4 EA \
_ - LSUNG| MReviewsd by
BLANK Isc

R~ ﬂ?w‘"i

yd

REVIEWED
0O WITNESSED

Industrial Services

H. Eng

Manager of Quality Assurance Dep't

DOC ID NO.:IR-906-04 REV.0 DATE: 2013.01.22

77/309
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HART NO EH-0593

)
'
3

= —

ey

TIRZ014

—0633

05[> : ==

_Z
REVIEWED
0 WITNESSED

Date / Signature:

erman chg){iz;\% //0

Industrial Services

CERTITIED TRUE C

78/309
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| CCK—45\11951391—0100—KOl—OOOCl—O?S

" ¥ Vo S : oo P . :
L EPORENG- |- L DATE: = ey i
£ Gt D B Wil ¢ o T e T e e

HOLDING | HOLDING | THERMO- | RECORD HR201405|
TEMP TIME COUPLE |

o | bwes | te» [y ™ | | CERTIFIED TRUE COPY |

SUPERVISOR 'MANAGER DATE

. ‘éﬁg >olt. N5 gzvnEWED

D WITNESSED

Date / Signature: \
21 7! !
ermanischer Lioyd y’ A

7 9 / 3 0 9 Industrial Services

[ |aovd




 CUSTOMER
o

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

REPORT OF ULTRAS

ASME

ONIC EXAMINATION

SHEdEAME A
g I 2 AAMNIUONY @ | Report No. 211k %
KOREA TESTING ENGINEERING CO., LTD. KTE-NS-TW-140521-U121
K ' : [ SALRATHA ASHT AEH2E 414-2 2| H2E Page No. HIOIXl H&
\ O TEL : (051) 207-0715 FAX : {051) 207-0716 i of 1
Owner / Customer(£2F/2FH) Project Name./No.(2AIE/#H &)
&) et3t 3B E ey
ltem Name./No.(RIZS/HE) Part Name./No.(RE%/8 &) / Dwg No.(EHHS)
TUBE SHEET N/A
Traveller / PCD No.(EdiE2h Procedure No.(Rev. No.) / Acceptance criteria (& 20| F) ]
N/A ASME SA388
Examination Time(Z AFAID]) Surface Condition [1 As Forging [ As Casting(] As Welded
W AFTER HT [J BEFORE HT (EHAE) W As Machined [ As Ground[ Etc
Material Type(X{&) Couplan{ @ &£ &)
SA765 Gr WOl OCMC [ Glycerin [0 Water O Etc
Standard Block Type(ER) Reference Block Type(&R)
(EZ AlED) W (CHYI AIBS®) N/A
UT Equipment(E4tJ])
Maker(HIZ= At 2e Model Serial No. (2B 3) Due Date of Calibration{ll ¥ 35 ¢!)
GE /T USM GO 12105393 2015.01.02
Screen Height Linearity(2 & &) Amplitude Control Linearity(ZS=4)
within + 5 % FSH within + 10 % FSH
Probe(E=X1)
g o 2 & =0 % 3 I & EH % & =1 3 Jj
Type Angle Frequency Size Type Angle FreouenC\x Size
B2S-E 0° 2MHz 024 ﬁlsunclga;vimd by
‘ QA GEPT, S J
Setting Sensitivity Methode(2t & & %) DATE JUL . oK. 200 [ /
g;‘lt(’)'f%) RG174 (Sggtggtﬁg;‘o" BACK REF' METHOD 1/
f:%dég)sensm"”y 1 : 80% (S;ig’g)sensm"”y Standard Sensitivity + 14 dB
|dentification No. (EA) | Accept| Reject Interpretation Remarks
B o H 3 QTY | (B) | (&) = & =] Y]
140407-16021-001 4 \ ACCEPT 1,448.00 x 0.00 x 93.00
~ BLANK ~ S
REVIEWED
S-WITNESSED
" Date / Signature:
[ T —— 7L
‘\ " srmuantschertl
H} Industrial SerVIcOS
EXAM AREA : ENTIRE VOLUME

Date of Examination {ZX At X})

2014.05.21
Examined by %{/k Level Level F2ZF/102M0wner/Customer B M ZX} & Al Vendor Insp r
a2 AN X Bong Kyun , Jung g 2 li [ Witnessed by M Reviewed by TWQ.A H.J.
Owner/Customer (F=2F/102 2EH)
Approved by Level Level |U Witnessed by
Mol H ALK Youn Kil , Kim g 3 1] [0 Reviewed by

KTE-UT-A (Rev.0)

81730

A4 (210 X 297mm)

g,Ltd.




CCK-4511951391-0100-K01-00001-073
REPORT OF MAGNETIC PARTICLE EXAMINATION

A2 dAMNMEDAN

ASME

=

.'-- SFZAANNK U U ‘Report No. BE30A B &
r = B Korea Testing Engnieering Co., Ltd. KTENS-TW-140521-M123
K ’ : EALRSEMNZAA AICIT? ME2E 414-2 EE3H 25 Page No. HIOIX| 3
. . I Tel : (051)207-5009 Fax : (051)207-0716 1 of 1
Owner / Customer(ZT23=/2=H) Hull No./Project Name./No.(HHH S /2 AIY /A S)
& &3 Sl=BE (==}=TP] C
ltem Name./No.(RIZ%/#8) Dwg No. (EHH5)  Drsune|HReviewed by
TUBE SHEET N/A | tSC |CiWimessed by
E = é‘i = L N S
Traveller / PCD No.(Edi22H) Procedure No. (2 Xt A) DATE W\/_ﬁ' 2 \‘-\'
N/A ASME SE709 (7\
Examination Time(Z AFAIDI) Surface Condition |[0 As Ground W As Machined 2
AFTER HEAT TREATMENT (EHAMEN) 7 As Welded [ As Forged
Method B Continuous(giZH) Magnetization B Yoke [ Coil O
Magnetizing Current B AC(LR) Surface Temp.(R%) 15 C
Yoke/Prod Spacing (22t) / Lifting Power (2212, Pound) Demagnetization(& Xt)| Material / Thickness (X2 / £M)
4 ~ 6 inch / 10 b (4.5Kq) | [dYes M No SA765 Gril  / See Remarks
MT Equipment Model(2 &) Maker(® Z= A}) Serial No.(2@®#5) | Due Date of Calibration(B 3R &)
(K2 EAEHI) MP-A2 KYUNG DO MP-2582 2015.01.02
Lux Meter Model(Z &) Maker(RI = A Serial No.(22{#1%) | Due Date of Calibration(REREY)
(Z=H) TES / 1330A TES 130310959 2014.12.16
Particle Type(RHEZER) |1 Dry(AH4}) W Wet(&4! [ Fluorescent(22') M Non Fluorescent(Hi & &)
Magnetic Particle Color(444t) Maker(Hl Z= AL Model(2 &) Particle Density (KII2sT)
(Xt &) BLACK NABAKEM SM-15 1.3 me/100me
Black Light O With(AHZ) Maker (& & Ab) Serial No.(2@%#35) | Due Date of Calibration(R RS )
(2l s) W Without(ALE ) N/A N/A N/A
[LLumination ( Z& ) Black Light Intensity(XAI2 &8 E 2 E)
B Min. 1000 Lux Cl Max. Lux W NOT USE [ Min. 1000 /W/crr
Identification No. Q‘TYT Accept | Reject Interpretation Remarks
B Qo ¢ 5 (EA) | (&) [(BER) B A g
140407~-16021-001 4 \Y ACCEPT 1,448.00 x 0.00 x 93.00
~ BLANK ~
i
yd
‘E REVIEWED
O WITNESSED
| Date | Signature:
2
Gaerman scg/r’ fioyd %
‘4_) Industrial Services
* EXAM AREA : FINAL MACHINED AREA "MT" CHECKED
L l N 1

Examined by
a2 M X

[=}

Approved by
Mol HALK

=
Youn Kil , Kim

Lev
=
(=3

W’ Level
ong Kyun , Jung s = I

e
=
=

DATE (ZAFL A} - 2014.05.21
B HEX 2 Al Vendor Inspector
B & & Reviewed [0 &3] witnessed

TWQA H.J.Ju

{J Third Party Inspector 222 AFXF

S

KTF~MT-A (Rav M)

KTE O | td

82/309

Ad (210 X 207mm)



CCK-4511951391-0100-K01-00001-073
INSPECTION CERTIFICATE g

CERTIFICATE NO. : TW201407-0424

-~

PAGE :1 of 1

TA=WOONG

T.W WORK NO. : 140407-16021-002 ORDER NO. LEF)EA §/,,. #67, Noksansandan 27-ro,
TASWOONG Gangseo-Gu, Busan, Korea.
CUSTOMER ()3 e PROJECT NO. : 3.1 according to ISO 10474 /EN 10204
SHIPPER DRAWING NO. *POS NO.:FJ20140100890-201 REV.0
: TUBE SHEET : ASME SEC II PART "A ASME
PRODUCT NAME SPECIFICATION * r765 Gr II 10ED 11ADD DATE : 2014-07-09
Test 1 N
Requisoments Tensile Test x.4 Impact Test Hara. | B
D . 5 - -
: i | Size of Test ..~ - ; ) ; Temp. : -45TC ness Radius Remark
AI’thleS : Specimen [f@?| Y.S |- T.S | EL | RA Notch : 2v Angle
[ . . . .
Soee i| D G.L "MPa % % J HV10
Unit pec. o | mm mm | C ' Min. Ave.
n QtY |SpecimenMin.| 2 [ 12.5] 50.0 250.0 4850/ 22.0 30.0/ " 16.0 20.0
S/N in:" ft!  mm:Space (EA) no.  Max,| 1 ' : - 655.0
! 80.0| 836 148 /
.-.79.0 80.3 148 2EV|EW§‘;D
830/ 826 148 0 WITNESS
-..85.0 84.6 149 Date / Signature:
e Retlin
Gdrmanischer L ?Y
UnG Viewed by industrial Services
SC inessed by
. _ DATE * -
g ' et e = — - dé
Heat No. 341 0/): - S | Customer's Requirement.
Che OSltlon( /0) . : . - * :‘AJ%YEg LI:.EEV%OVQ%U:AEEGASSED & FINE GRAIN PRACT ICE
Ni Cu- v i Nb. Al } Ti *FNACENSTD : NACE MRO175 / 150 15156 Part-3 (2009)
- 4 Sl ] N . ¥ (L) : LADDLE ANALYSIS, (P) : PRODUCT ANALYSIS
0.05| . |0.050}. .
)19 0.0350:019 [0.035 | 0.002
.0350.018 | 0.036 | 0.001 , UT %.3 MT .3 PT .3
S Dimension & Visual Acceptable Acceptable
Acceptable ™ (ASME 5A388) (ASME SE709)
F.M F.M N/A

¢ Nerepy certily that the material nerein has been made by an approved process and tested m
accordance with the above specification and also with the reqouirement called for by the above order.
This Certificate is only available with in original. (2% 13)

gt lomt

. 2o - -
Surveyor This Certificates can be verified as an original in our homepage. WWW.TAEWOONG.COM (T: 051-329-5121)| Manase’ & Gudfly Agszrqé/Dep't
Notes: ¥.1 ... Direction : L=Longitudinal Tr=Transverse = T=Tangential R=Radial U=UW-13(Direction Parallel to the Axis of the Vessel) A=Axial
¥*.2 ... Heat Treatment : N=Normalized A=Annealed Q=Quenched T=Tempered S.T=Solution Treated  S.R=Stress Relieved A.C=Air Cooled W.C=Water Cooled F.C=Furnace Cooled 0O.C=0il Cooled F.A.C=Fr¢td air cooldd
*.3 ... Surface Condition : A F=As Forged R.M=Rough Machined F.M=Finish Machined .4 ... Tensile 833 i Strength  T.S=Tensile Strength E.L~Elongation R.A=Reduction Of Area  G.L=Gauge Length =Diameter

DOC ID NO.:C-906-01 REV.0 DATE:2013.01.22

HOv

-



CCK- 4511951391 0100 KOl 00001 073

ASME

Report NO. : HR201407-0424

Date . June 30, 2014
Work No. 140407-16021-002 Heating Cycle
Customer F) &3t e
Description TUBE SHEET
Material SA765Gr2 (895)°C

(7.0 )HRS (630 )°C
Quantity 4 EA (7.5)HRS
Hardness -
?g:gg&%:f heat | Normalizing & Tempering
Heat No. N11223 C
Order No. F) g4
ltem List Hardness Data
No. S/N SIZE Q'TY No. 1 2 3
1. 002 1,448.00X 0.00X 78.00 . 4EA
-—-BLANK -
Gérmanisc e; Lioyd '/%
Industrial Services|
Manager of Quality Assurance Dep't

DOC 1D NO.:IR-906—-04 REV.0 DATE: 2013.01.22

84/309
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o BSAMSUNG CHARY,

J—— 2 FARY oy o o . 14-0503 o -
o SRR == g x ik
s
= i e g:_,__ _—%.,,._, fome
: == = = ’ =
s g R T Ao ettt a e e o ¥
~ | _NORMALIZING CONDITION CURVE

ORDER NO. | ITEM NO. | DWG NO.| Q'TY | REPORT NO.
' 4EA [HR201407

HOLDING | HOLDING | THERMO- | REC —0424
TEMP TIME COUPLE . SPEOE%D

895T 7THRS 6EA  |25mm/HR
SUPERVISOR MANAGER DATE

" H. knsF| 2014638
U

o WITNESS:ED - R}ERTXF}ED TRUE COPY

ermanischer Lioyd
Industrial Services]

85/309




CCK-4511951391-0100-K01-00001-073

HAKY MOLEN D538 SAN SUIN 1aRY CHARY NO.EH-63033

...... -- \ L - %“—- g -
“"'*‘ o . - . s 7‘"—'1 ’M; {id "?‘.\ X
IEA. HR201407] CERY FIED-THUE LU |
HOLDING HOLDING - — (494 .
TEMP TIME ng&yl-oE RSE FE;EOE%D 0424 /REV|EWED
630C | 7.5HRS | BEA |25mm/HR S oD

SUPERVISOR MANAGER DATE T e

&ﬂt M 2014.6.30 l industrial Services

LY

qOVd

86/309
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o
A ALS H A
MILL TEST CERTIFICATE

| HYUNDOAI
STEEL

BEAAL 3 YU 2UE BRUYE 1480
1450 Bukbusanup-Ro, Songak-Bap, DangineSi, Chungnem, Korea

Order Mo, s 140800088
o ¥ s . R SL P BYM W » A3y
ar:»mmgdity *Slab Cujmi’ﬂer HEIME g&ﬁiﬁgc:f?: N, $20116818-CN~-003-001
L F e BT . mE " X - .
?jézicr;ic‘atéun FEN 100255 SIGENL éo%ir;c!or HEEE I%t;%ﬁ)f%%mz $2014-06-18
Cremeao B . ]
HEH S 28 ﬁa ey B e — 4% 10000 5% W00 A S M E
famersion Quenty | iy | Pt | ProductNo. § cls{mlr|s|olnwlo|mw|niwielvi® Tj‘;? CEQ .
st 3latatsalzizialalalslalslalala
X% FX % S8 R EE R tarzam fL|tsuloslimijws| el i lslolasloml etz
0% 2000 X380 1 lorzn| mipia 11234 04 Lhsnlmsltamwel sl iwlofslolesislalwi
X% 2000 % BN 10| nvigig NHIZI4 54 Lhsslass istfes) | 2t 1 wlolas || o|awm]a| sy
0 % 2000 % SA00 1 | erao | Nvzs NUIDZR NI R AR R I A R R A A AR
0% 2000 X 500 v laram ] N wzzmoe fullaspaslmsl sl fwiolmlulelsixl s w
300K 2 500 Tl EEe] M niteess P hgoifaehastlwel sizjtiwlolafwelelasls]s|je
3% 2000 x B0 e | s NTIZZ3 5 Lhisotlaetasim] sl st twlolmleleleslu]siw
0 2 2000 % SR s Aol N YIRS thmnjap bt altiwlolalel 2 »nln]n|s
1 SR w SBO00 1 lereel NuEs NI1226 02 Ljrgosf s feeeml ey | m i3l s el ol I Bl s ﬁu"m mmw
300 2000 % S s anao! mEs M504 Lihslme sl el wislriwlololel sy x!ln)slm IS¢ |Cwi | by
XX % 506G 1 BB T boram| niioss NI120S 08 Lhisel ezl 3l s fwlofjamlel | w|s)slm
300 % 2000 X 5900 1 ool wmums ] owNvzsse ol mefumslwrlim s v lwl ol i {e]|nlxim QA DEPT.  S. J. HWANG
08 AN 5 5600 v eraol sovees | owomsss | freosfees ol wr s | vl olmle| | @|s]| e DATE V%L, 2F. 20
H% 2000 X 500 1 e ] aizs N5 54 Lltaslsslimslw i sl s | v lwlolols] 1 | 2]lnl sl \ ?
W% 0N ST 1 a0 NS Nuzsss Jobhaslmshosliwi st lwjololsltlels]wism ”‘*g{ya‘?&a ,
aw S ToHOU1) 1e> 165 409,8000K0) m— )
e Cige ol e 15 40080000} Con, GG+ Mhe N+ QIS+ (0 + o W5 |
< THvision - L CHatK anayss, LoLadle anayss 1 WITNESSED
Date / Signature:
N 7 NL
Y Germanischer Lioyd
£ - Industrial Services
FTHE PLATE 1S FULLY KILLED AN FINE GRAINED STEEL, BASIC OXYGEN PROCESS AND VACK PROGESS WERE ARPLIED,
» ANY WELDING SHALL NOT BE PERFORMED FOR THE ORDERED MATERIAL.
* EN 10204,31 S Y, -
417190 MES AJ2I 221 SRR PAIRD) AT 208 B X BULIC, S. & M
WE HERERY CERTEY THAT THE MATERIAL HEFEN HAS BEEN MADE AND TESTEL IN ACTUROARNCE WITH THE FEOUREMENTS UF ORDER AND SPECFICATEON - b
SURVEYOR 13 Oivet 8 Craslty Assuaros Toam
+ B HABYAME SEC SURMEANMDY & TEIRRY SHE ABRUUL HAPMY WEBE SUME DABEA S20SHY & UL (tip sm hyundar-steel.com/os/em/ogin. jsp)
* This Mill Test Certificate 15 a copy that has been printed from origingl slectronic document{with digital signing).
You ars ghie to check an original electronic document ot hyundaisteel’s customer poriatl hilp/smbyundai-stesloom/es/om/ioginisp)

87/309
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REPORT OF ULTRASONIC EXAMINATION

smeazazmazeasd |ASME
(Y7 I ] 52 A AU Y S Report No. 21A HE
KOREA TESTING ENGINEERING CO., LTD. KTE-NS-TW-UT~140709-014
“ ' O S2ALEMZAAl ASIR AB2E 414-2 BEZA2E Page No. HIOIX|l B1&
- - O TEL : (051) 207-0715 FAX : (051) 2070716 1 of 1
Owner / Cusiomer(F23F/YFEXH) Project Name./No.(ZAIH/HS)
& st steBH (=Rl
ltem Name./No.(HIZ2/HE) Part Name./No.(2EY/#S) / Dwg No.(EHHS)
TUBE SHEET N/A
Traveller / PCD No.(Edgl22l) Procedure No.{Rev. No.) / Acceptance criteria (& 2J|F)
N/A ASME SA388
Examination Time(Z AFAID() Surface Condition [ As Forging [ As Casting[] As Welded
W AFTER HT O BEFORE HT (B AEY) B As Machined [ As Ground[] Etc
Material Type(XHZ!) Couplant(B Z0H&)
SA765 Gr |t MOl OCMC [0 Glycerin O Water 0O Etc
Standard Block Type(EF) Reference Block Type(ER)
(= AlEm) w (CHHI AIE ) N/A
UT Equipment(E&tD1)
Maker (K| Z= At) T2 Model Serial No.(2&¥3) Due Date of Calibration(ZE R &)
GE /T USM GO 12105393 2015.01.02
Screen Height Linearity(Z & &) Amplitude Control Linearity(ZSZ4)
within £ 5 % FSH within + 10 % FSH
Probe(E&11)
o H 2 &= | R 3 7| o e B F IO 3 2l
Type Angle Frequency Size Type Angle Frequenay Size
B2S-E 0° 2MHz @24  DLsunc by
| Ly H sed by
QA Bk
Setting Sensitivity Methode(2 & & &) DATE W, S 20
Cable Sensitivity Method . J
(3101=) RG174 (2 = e BACK REF' METHOD . \'
Standard Sensitivity . ano Scanning Sensitivity s 7
(E=2C) 1:80% EAZLS) Standard Sensitivity + 14 dB
Identification No. (EA) |Accept| Reject Interpretation Remarks
B o H & QTY | (8H) | (88A) o P H
140407-16021-002 4 V ACCEPT 1,448.00 x 0.00 x 78.00
~ BLANK ~ /
REVIEWED
0 WITNESSED
4 Date / Signal
L L - > 2)7’ ./,50
- rmanischer Lioyd
_ Industrial Services
EXAM AREA : ENTIRE VOLUME
Date of Examination (2 A2 X})
2014.07.09
Examined by Level Level F232/T20wner/Customer M AIZX 2! A Vendor Inspefor
A2 OAN X Bong Kyun , Jung s =2 il [0 Witnessed by B Reviewed by TW QA H.J.J
Owner/Customer (FEEF/02H 2EH)
Approved by &/-/—— Level Level L1 Witnessed by
Y HAK Youn Kil , Kim == 1] [J Reviewed by

KTE-UT-A (Rev.0)

88% ., Ltd.

A4 (210 X 297mm)
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REPORT OF MAGNETIC PARTICLE EXAMINATION

A2

S Ao

ZAE DA

' PAGE

 ASME

B AN =

SR AMNMAIUNES

Korea Testing Engnieering Co., Ltd.

Report No. 210K HE
KTENS-TW-MT-140709-015

“ ' : EALRAZAAl AHSHT AE2E 414-2 ZE 3| A 25 Page No. HIOIX|l ¥
Tel : (051)207-5009  Fax : (051)207-0716 i of :
Owner / Customer(ZT2F/LFXH) Hull No./Project Name./No. (X BIS/SAY/S A E)
& 53 Sh=BE el
[tem Name./No.(HIZH/HHS) Dwg No. (BB S)
TUBE SHEET N/A
Traveller / PCD No.(Edlg2}) Procedure No. (2 XHA)
N/A ASME SE709
Examination Time(Z& AbAID1) Surface Condition |[] As Ground M As Machined
AFTER HEAT TREATMENT (E S AHEN) 1 As Welded [ As Forged
Method B Continuous(8i&H Magnetization W Yoke [ Coil O
Magnetizing Current W AC(RZE) Surface Temp.(2%) 20 C
Yoke/Prod Spacing (22F) / Lifting Power (24213,Pound) Demagnetization(2 XH)| Material / Thickness (MZ / SH)
4 ~ & inch / 10 Ib (4.5Kg) JYes W No SA765 Grll  / See Remarks
MT Eguipment Model (B &) Maker (X At) Serial No.(2&#®#5) | Due Date of Calibration(RE R EY)
(K2 EHALEI) MP-A2 KYUNG DO MP-2582 2015.01 02
Lux Meter Model(Z2 &) Maker(H Z A} Serial No.(Z2&#3S) | Due Date of Calibration(n&ESs2)
(ZZH) TES / 1330A TES 130310959 2014.12.16
Particle Type(RHEZR) |O Dry(H4h) W Wet(SA! O Fluorescent(Z 2}l Non Fluorescent(HI & &)
Magnetic Particle Color(4 & Maker (R 2 At Model(Z &) Particle Density (AI2s%)
(Xt &) BLACK NABAKEM SM-15 1.3 m¢/100me
Black Light O With(AHR) Maker(Al = A} Serial No.(22®#3) | Due Date of Calibration(B & &)
(Rt S) W Without(AL2 ) N/A N/A N/A
ILLumination ( Z% ) Black Light Intensity(A 2l &S 2tE)
B Min. 1000 lLux 1 Max. Lux M NOT USE [0 Min.1000 W /cm
Identification No. Q'TY | Accept | Reject Interpretation Remarks
B Qo H 5 (EA) | (B13) |(2g) o 3 BH 2
140407-16021-002 4 \ ACCEPT 1,448.00 x 0.00 x 78.00
~ BLANK ~
REVIEWED
L1 WITNESSED

=

——

&rmanimér Lloyd

89/309

* EXAM AREA : FINAL MACHINED AREA "MT" CHECKED
) DATE (ZAFL R - 2014.07.09
Examined by Level
2 AN R BoMg Kyun , Jung = = 1 B AEX ZAM Vendor Inspector TWQ.A H.J .Ju -~
B Z £ Reviewed [ &3] witnessed
(1 Third Party Inspector 2012 AFR} /
Approved by %/—/ Level
ol A AR Youn Kil , Kim s = 1]
 KTE-MT-A (Rev.0) KTE Co.,Ltd. A4 (210 X 297mm)
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"PAGE] )
T e~ [T
TEST REPORT

107, Jiwon-ro, Danwon-gu, Ansan-si, Gyeonggi—do, 425-836 Rep. of KOREA TEL 82-31-499-5390 FAX 82-31-499-6867

Report No : TAS-047040 Receipt Date : Aug.11.2014
Client : Gyeong-Seop, Sim Test Completion Date : Aug.p4.2014
HANWHA CORPOBATION HWASUN ﬁl.suns Reviewed by
#168—1, Saneum—gil ,Hancheon—-myeon, Hwasun—gun, Jeollanam—do, ISC |OWitnessed by
Korea.
QA DEPT. S, J..HW.
Sample : Metal Specimen (SA240 S31803 PLATE, H/N : 43501) DATE_ AWV, 7%, 20\
TEST RESULTS P 6%
TEST ITEM UNIT SAMPLE RESULT TEST METHOD 7'V
Impact Test[Charpy impact J/ont - 400 ; ASTM A370-14(")
value,(-45+1) °C
Impact Test[Charpy impact J/ent - 418 | ASTM A370—14(*)
value,(-45+1) °C
Impact Test[Charpy impact J/ort - 406 | ASTM A370-14(*)
value,(-45+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 : SUBMITTED 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.
3. Only original copy (including certified copy) of the test report is valid — electronic copy (hard and/or soft) is for
your reference only.

/

REVIEWED
00 WITNESSED

Date / Sjgnature:
&7& '
Gérmanisefier L{oyd /)O

Industrial Services

Prepared by Ham Jong-oh Reviewed by Kim Bok—ki

Tel: +82-32-570-9681 Technical Manager

E-mail: hamjo@ktr.or.kr E-mail: kbk@ktr.or.kr
Aug.14.2014

Korea Testing & Research Institute

' OpE 0]
President CQM MW/A ’ _Eéﬁ'i_

! ;

QR Code to verify genuineness

1 of Total 1 Page(s)

KTR KOREA TESTING & T
B RESEARCH INSTITUTE KTR-QP-T09-F01-02(02) 9%09 A4(210 X 297)



CCK-4511951391-0100-K01-00001-073 -~ .

PAGE:1 of 1
CERTIFICATE NO. : TW201408-0706 INSPECTION CERTIFICATE a T~ mom
T.W WORK NO. : 140701-15006-005 ORDER NO. : DE-13SG-007-09 _ Q/,_ #67, Noksansandan 27-ro,

TEWwooNG Gangseo-Gu, Busan, Korea.

CUSTOMER D EF)YEA PROJECT NO. - 3.1 according to ISO 10474 /EN 10204
SHIPPER - DRAWING NO.  : - ASME * MPS NO.:SA182-F51-SG07-01 REV.2
. FORGED STEEL . ASME SEC II PART "A"
PRODUCT NAME SPECIFICATION  ®'q7 180 F51 10ED 11ADD DATE : 2014-08-22
Requff;; ents Tensile Test .4 Impact Test o, | Bend
5 - - ~ Test
M i | Size of Test ' - Temp. : -45TC ness Radius Remark
Articles ;| ‘Specimen [fem| Y.S | T.8 | EL | RA |Qt': oy Angle
soe | £ D | GL Mpa' | % % J HRC
Unit P s [[mm [Tmm | ¢ ' B - [Min, Ave.
Q'tY |Specimen Min.| 2 12.5|  50.0 . 450.0 620.0 25.0 45.0 20.0 27.0
S/N in:" ft: mm:Space (EA) no. Max. *f . ! e ’ v 25
i 38 - 75.3| 88,0 71.0 110.0{ 89.6 18
NesseD |l Ovsunc|Theviewed by
<= AL QA DEPT, | §. J. HWVANG ;/%
g lndixstriaiig; V;;UB - i . DAE fz[ﬁ' }‘g—‘ ”,r)é.

‘Customer's Requirement.

Heat No. ) h o
Chemlcal Comp OSlthl’l( A)) i L * NACE STD : NACE MRO175/15015156 Part-3
Spec. C Si Mn P S Ni Cr Cu - N B .A v o : ER%NE&LLERAX ggcggg DEGASSED & FINE GRAINED STEEL
Min. 4.50 (21.00 2.50 = 0.08 . ) : N . gszngl}?a"mTENT(s&asx) ACT'L : 49.9%
Max. [0.030 2.00 {0.030|0.020| 6.50 [23.00]| 3.50 0.20 | . [ : . * (L): LADDLE ARALYSIS. (P) FRODUCT AALYSIS
UT %.3 MT %.3 PT %.3
D1mens1on & V1sua1
Acceptable -
€ hereby certih at the material herein has been ma Mqu' an approved process and tested o T )
accordance with the above specification and also with the requirement called for by the above order. (\ . M [
This Certificate is only available with in original. (Y ¥% #-&) Sos ;
Surveyor This Certificates can be verified as an original in our homepage WWW.TAEWOONG.COM (T: 051-329-5121) Manager oﬁ)uahty As f/an,ge Dep't

Notes: .1 ... Direction : L=Longitudinal Tr=Transverse = T=Tangential R=Radial U=UW-13(Direction Parallel to the Axis of the Vessel) A=Axial
.2 ... Heat Treatment : N=Normalized A=Annealed Q=Quenched T=Tempered S.T=Solution Treate: i elieved A.C=Air Cooled W.C=Water Cooled F.C=Furnace Cooled O.C=0il Cooled F.A.C¥Fprced air coq
3 ... Surface Condition : A.F=As Forged R.M=Rough Machined F.M=Finish Machined .4 .., Tensile trength  T.S=Tensile Strength E.L=Elongation R.A=Reduction Of Area G.L~Gauge Length ~ D=Diameter

DOC ID NO.:C-906-01 REV.0 DATE:2013.01.22
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HEAT TREATMENT CERTIFICATE

Date - August 09, 2014
Work No. 140701-15006-005 Heating Cycle
Customer (=)u4
Description FORGED STEEL
Material SA182F51 ( 1060 )°C
( 6.2 )HRS
Quantity 8 EA -
Hardness -
Method of heat |solution Treated Ww.C
Heat No. E100287
Order No. DE-13SG-007-09
Iltem List Hardness Data
No. S/N SIZE Q'TY No 1 2 3
1. 005 1,358.00 X 1,150.00 X 143.00 . 8 EA
~BLANK- | Lsune| [heviewsd by
ISC |[IWitnessed by
CA UB?%J’S.J,PWV
DATE WA K. 20
' \ .

8 »
gérmanischer HioY

Industrial Services

C. H. EngF

Manager of Quality Assurance Dep't

DOC ID NO.:{R-906-04 REV.0 DATE: 2013.01.22

92/309
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= J=FIFEMNO- | -DWG NO-==0°FY.
= - k-~ -7 - | sEa ~ [HrR20140§
el I
"1060TC | 6.2HRS 6EA | [25mm/HR

SUPERVISOR = M;;'.AGER 23:59 CERTIFIED TRUE COPY
= i

93/309
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outokumpu §5@Hs+E 51 1851 391 - 01 00Qesic@1 -00001 -7 3 201000189

Sheffield Long Products +44 (4

14) 261 6000

Page 2 of 2
(SMACC)
P.O. Box 161
Europa Way . gn
k.
|
To Cast No. E100287 Cert Date: 12 March 2010
[TAEWOONG CO. LTD ' t . Fode 658003
1462-1, SONGJEONG-DONG /o Campaign 15083 Melt Date: 16 February 2010
GANGSEO-GU dHomer Order No | Specification Ordered Supply Condition
BUSAN 7/ 1489/SHJ Taewoong F51 - Chemical Analysis Only FULLY BLACK
IMACC Order No
KOREA 2454001/1
CONTINUQUSLY CAST STAINLESS SLABS
Analysis ‘ ‘ \
C Si Mn| P S Cr | Mo| Ni | Al Cu|Sn |[Nb | W |V Co | Ti As | B N Pb Ca Ta o
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 0.00BL0.00ZO 0.192| 0.0004| 0.0031| 0.001| 0.005!
ast No ‘No of ltems No of Pack | Product |Dimensions (mm) |Weight(kg) | [Certification Text:
E100287| 4 CSLAB- | 1575*300*5300 78860/ Test certificate according to  EN10204:2004 3.1

Letter of Credit Info:

Documentary credit no. MOGEAQO2NU00071

[Additional Comments:

[Test certificate  *

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.

OUTOKUMPU STAINLESS

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).

Witnessed
LRQA APPROVAL NUMBER

0880772

inspection Authority

|

Signed for OQutokumpu Stainless Ltd

o Eeks (1)

D. Brooks. Technical Manager SMACC.

| DLsunc| EReviewed by
ISC |[IWitessed by

QA DEPT, , S. J. HW.
DATE m.%zﬁ«
L N\ 4

CERTIFIED TRUE COPY

94/309
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3 ASME '

INSPECTION CERTIFICATE

CUSTOMER : ()& &

DATE : 2014.09.18

NAME OF PRODUCTS : JIC 3850-SE-304(SF)

NO. 2014-14622

309, Chungnyeol-ro, Yangsan-si,
Gyeongsangnam-do

JEIL E & S CO., LTD.

[ METALLIC GASKET ] SIZE 1 1220*1252*5.0T
LOT NO : 201409030023015 COMPLIES WITH : -
DATE OF TEST : 2014.09.17 QUANTITY 8 EA
TEST ITEMS MATERIAL SPEC RESULT
APPEARANCE ACCORDING TO TECHNICAL Accept
STANDARD TS-A101(REV.5)
RAW MATERIAL STS304 STS304
DIMENSION ACCORDING TO TECHNICAL Accept
STANDARD TS-A101(REV.5)
56 -]
c-Us7To, //.(79’0
| g o [ — unG| Mheviewsd by
ghsket -002-9,-9. -6, 7) ISC |CWitnessed by
QA DEPT, 5. J. IWANG
DATE 56D, 2%, (¥
"D

TEST CERTIFICATE IS ISSUED ACCORDING TO EN10204 3.1

PO NO : P-135G-007

REMARKS
= M RENEWED
2 WITNZISCE
Date [ Signature:
Eerrnanrsch‘e-?{‘io%ll [ }O
Indstrial Servie' 3
201409.18
SURVEYOR INSPECTOR
FORM.NO:FP1001030 REV.0 A O3TE0)

JEIL E & S CO.,LTD

95/309
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\C SamSung
& Metal Co., Ltd

INSPECTION CERTIFICATE

8, Cheoyongsaneop -Gl Onsan-Fup, Uju-Gun, Usan, Korea TEL © 8-52-775-07%8
hitp://www.metalsamsung.com

FAX - @-52-271-100

0] 5&_’0'7 B 1STP, 11580 -4 TUD BN C002-100125)820)
(2 $6r0). E-ipl2p~ApIZ4-2 STUD B/2HN (063-49)
(246001 - E-16ldondol 252 STUY Bl2HW lo02-]3)

@) -6 C- 10180dogip: STUD BIZHNL-002-1%)

MANAGER OF QUALITY CONTROL :

3 WITNESEED

Date / Signature:

3

4 T, 7
Germanrischer

industrial Servié™3

PARK.

H

57

DESCRIPTION STUD BOLT / 2 HEAVY HEX NUT / 2 WASHER SA320-L7M / SA194-7TM / F436
P/O NO. DE-135G-007-31 CERTIFICATE NO. SMIS14-0077
REPORT TO ILSUNG DATE ISSUED 2014. 09. 30.
DESCRIPTION HEAT TREATMENT (<)
STAMP NO. NOUN DIMENSION |QUANTITY | MATERIAL | HEAT NO. ANNEAL QUENCH TEMPER
01 BOLT 1.1/8"xL-8UN SA320-L7M| C07469 860 720
02 NUT 11/8"-8UN  |SEE REMARKS®| SA194-7M 655465 860 650
03 WASHER 1.1/8" F436 SR91606 880 420
STAMP . CHEMICAL COMPOSITION (%)
DESCRIPTION
NO. C Si Mn P S Ni Cr Mo
SA320-L7M | 0.38-0.48 | 0.15-0.35 | 0.75-1.00 | max0.035 | max0.040 0.80-1.10 | 0.15-0.25
STANDARD
SA194-7M | 0.37-0.49 | 0.15-0.35 | 0.65-1.10 | max0.035 | max0.04 0.75-1.20 | 0.15-0.25
F436 max0.040 | max0.050
DECISION
01 BOLT 0.42 0.22 0.85 0.019 0.011 0.86 0.16
02 NUT 0.40 0.23 0.81 0.015 0.01 1.04 0.16
03 WASHER 0.007 0.001
STAMP MECHANICAL PROPERTIES
No.  |DESCRIPTIONT VEID | TBNSLE |p ovesnvon| REDUCTION | HARDNESS | PROOF LOAD [ IMPACT TEST | Sanpe ot Harbes
STRENGTH | STRENGTH OF AREA TEST TEST at —73C after 50T x 2h
ksi ksi % % HRB .
SA320-L™| 80 | minl00 | minl8 | min50 | max99 min avell]
STANDARD
HRB . HRB
SA194-T™M 84-99 118500 Ibf| min avel] min&4
F436 HRe
DECISION
01 BOLT 96 128 22 60 97 80,79,79
02 NUT 97 GOOD 81,81,82 98
03 WASHER 39
We hereby certify that the material described here in has been satisfactorly tested in accordance with the above specification and the requirements called for by the above order. Conform EN 10204 3.1 / 150 10474 31
REMARKS § App. Code : ASME Section II Part A 2010 Edition -
§ App. Code : ASTM Section I Vol 01.08 2013 Edition LSUnG Ibﬁevre, by
Macroetch Test : GOOD I8¢ |O0 by
[>1.1/8"x300L=480SET , 1.1/8"x320L=880SET , 1.1/8"x370L=864SET , 1.1/ "x420L;7685ET CADEPT. S, J. HWANG
© 2 ® @ [Fremmws A oz ag N4

z

FP-410-01-07(Rev.2)

96/309

SAM SUNG METAL CO.LTD.
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2D

|ASME

#392, Namyang-dong,

EN 10204 TYPE 3'17 ADDRESS : Jinhae-gu, Chanwon-si,
Our quality system is iy, CERTIFICATE OF MATERIAL TEST REPORT Gyeongsangnam-do, Korea
certified in accordance 1‘"'“ N S ‘@‘L'
with 1SO 9001 : 2008 VAL YD \ / CERT. No. TT2453 DATE : May 19, 2014
CUSTOMER - UNSTEEL CO,, LTD Fo Ll SIZE <157 HEATSTREATMENT: 7 o
PO NO - P-135G-007 COD W “TEMPERATURE: ™" ’I:"s «. “HOLDING TIME
PROJECT NAME - SHELL CANADA ENERGY / Carmon Creek-Phasel&2 19 05 165 | MIN 6,706 1100°C 17 Min
COMMODITY - COLD FINISHED SEAMLESS STAINLESS STEEL TUBE TOTAL:QUANTITY:(PCS] 496 * SOLUTION TREATMENT &
SPECIFICATION - ASME SA789 2010 ED. + 2011 ADD. TOTAL"WEIGHT:(Kg) - 2633 RAPID COOL
GRADE - $31803
il Mechamcal property R
.1.:1{3‘ ; TS (Mpa) *1: Gauge length 50mm
450 620 25 0.2% offset
| T 30 g
TB9492 | A4027A1 | 124 *1 694.91/662.17 886.61/873.54 4098/4113 | 210 | 215 G - G G G - - |"H: Heat analysis .
TB9492 | A4027A2 | 124 | = S48.03/60261 | 889.14/873.25 4215/4194 | 200 | 210 G G G G ~|*P: Product analysis
TB9492 A4027A3 | 124 1 664.85/638.82 876.12/868.76 36.50/38.65 200 | 210 G G G G - G : Good
TB9492 A4027A4 | 124 *1 654.17/619.93 872.17/854.53 3847/39.70 190 | 200 G - G G G - -
R R SRR T e oL e Chemical Composition 9 L T T SR ++'|[REMARK]
Heat Now | LotNg | seee e s o peme T T s [ NG e T Mo iF TN NG
‘,Hga'g» o _Ovt‘ \ 0. :=: i 250 2100 250 008 > PREN : Cr + 3.3(Mo+0.5W)+16N
Max | 0030 1.00 2,00 0.030 0.020 6.50 23.00 350 0.20 b Nace MROL7S / NACE MROL03
*H
TB9492 A4027A1 —
| *p 0.020 0439 1378 0.019 0.005 4872 22685 3.124 0.188 | D> No repair welding free from mercury contamination
*H
89492 AO27A2 *p 0.020 0439 1378 0.019 0.005 4.872 22685 3124 0.188
“H
TB9492 A4927A3 “p 0020 0439 1378 0.019 0.005 4872 22,685 3124 0.188
*H
TB9492 LA4027A4
*p 0.020 0439 1378 0.019 0.005 4872 22685 3.124 0.188

We hereby certify that the materia! described herein have been manufactured, inspected

and tested in accordance with the customer's specification and order.

® /1870 (o 1) TUBE (#9é Pced

97/3

18C

Dusung

eviewed by
[OWitnessed by

QA DEPT, G. T. PY

| . /l'/. 20/

REV'EWED M ana
[0 WITNESSED

Date / Signature:
GZrmanIs;—ér %ydbvm

Industrial Services

Fr, Quality Assurance Section

2/ [ovd]
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T-TUBE

technolog

ASM E

#392, Namyang-dong,

EN 10204 TYPE 3.1 ADDRESS - Jinhae-gu, Chanwon-si,
Our quality system is G "\\w \ CERTIFICATE OF MATERIAL TEST REPORT Gyeongsangnam-do, Korea
certified in accordance o W1 5 .
with ISO 9001 : 2008 AN g CERT. No. TT2454 DATE :  May 19, 2014
CUSTOMER - UNSTEEL CO,, LTD . SIZE® " HEAT TREATMENT . -~
PO NO - P-135G-007 OD WL LR - -TEMPERATURE?" " | """ "HOLDING TIME -
PROJECT NAME - SHELL CANADA ENERGY / Carmon Creek-Phasel&2 19.05 165 | MIN 1100°C 17 Min
COMMOQODITY - COLD FINISHED SEAMLESS STAINLESS STEEL TUBE TOTAL:QUANTITY:(PCS) - 496 * SOLUTION TREATMENT &
SPECIFICATION - ASME SA789 2010 ED. + 2011 ADD. TOTAL'WEIGHT' (Kg)-.,.::‘ 2633 RAPID COOL
GRADE - $31803
Mechanlcal property - | [Notes)
Heat No o o Spec;i" YS (Mpa) TS_ (Mpa> SR EL(%) C *1 : Gauge length 50mm
REFRR Min 450 620 PS 0.2% offset
TB9492 | A4027A5 | 124 *1 613.33/642.58 814.40/856.71 3887/3982 | 200 | 210 *H : Heat analysis
a TB9492 | A027A6 | 124| = 62879/63224 | 855.26/83698 4158/4085 | 190 *P : Product analysis
[ TB9492 | A4027A7 [124] 1 63372/64937 | 82597/84356 3813/3944 | 190 *G : Good
TB9492 A4027A8 | 124 *1 634.03/658.62 890.29/889.14 38.08/38.53 210
s B RS B : N S L T .':-'Chemic’a'l/Cgmﬁosition':%"::1
~Heat No. : f'f?t 'NQ-:V: T Min - 1 as0 | 200 A B> PREN : Cr + 3.3(Mo+0.5W)+16N
' ' Max | 0030 1.00 200 0.030 0,020 6350 23.00 3.50 020 b Nace MROL7S / NACE MROLG3
*H
2
TBg492 A40 TAS *P 0.020 0439 13787 0.019 0.005 4872 22685 3.124 0.188 > No repair welding free from mercury contamination
*H
TB9492 | A4027A6 P 0.020 0439 1378 0018 0005 4872 22685 3124 0188
*H
T789492 Ad027A7 P 0.020 0439 1378 0019 0.005 4872 22685 3.124 0.188
*H
TBI492 | A4O27A8 P 0.020 0439 1378 0019 0005 4872 22,685 3124 0188

We hereby certify that the material described herein have been manufactured, inspected

G

anischer

=k
[ 7
1/REVIEWED
=] 1 WITNESSED

ate / Signature:

Industrial Services

© £- n&no food -1>: TYRE (494 Pfé)

Mﬂ?{/t’f

loy;f

98/309

and tested in accordance with the customer's specification and order.

 Disune
isc

}ZfReviewé& by
ClWitnessed by

QA DEPT. G, TPRE#'
DATE . - 20¢

Manager, Quality Assurance Section

/<

9 HOVd
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& T-TUBE »

ASME

#392, Namyang-dong,

ADDRESS : . .
EN 10204 TYPE 3.1 Jinhae-gu, Chanwon-si,
Our qually systerm i | iy CERTIFICATE OF MATERIAL TEST REPORT Gyeongsangnam-do, Korea
certified in accordance H'\lll 5 ‘4;2;1
with 1SO 9001 : 2008 RUA TS \ CERT. No. TT2455 DATE : May 19, 2014
CUSTOMER - UNSTEEL CO., LTD , EE
PO NO - P-135G-007 : OD WT e ( { TEMPERATUI E OLDING TIME- RN
PROJECT NAME - SHELL CANADA ENERGY / Carmon Creek-Phasel&2 1905 | 1.65 MIN 6,706 1100°C 17 Min
COMMODITY - COLD FINISHED SEAMLESS STAINLESS STEEL TUBE TOTAL!QUANTITY:(PCS): 496 * SOLUTION TREATMENT &
SPECIFICATION - ASME SA789 2010 ED. + 2011 ADD. TOTAL WEIGHT (Kg)+- = 2633 RAPID COOL
GRADE - $31803
Mechamcal property - “l[Notes]
HeatNo o ,Lot,_;No."'"j “Pesl spes VS (Mpa) Ts (Mpa) L EL(%) " |1 : Gauge length 50mm
R TOTILN NURERSTRTEE B Min 450 620 25 1  0.2% offset
TB9492 A4027A9 | 124 *1 602.16/634.31 855.38/847.54 39.27/39.86 *H : Heat analysis
TB9492 | A4027A10 | 124 ¥ 677.96/658.50 882.45/885.06 39.32/39.67 *P : Product analysis
TB9492 | A4027Al11 | 124 *1 688.65/665.28 882.94/866.92 40.46/39.85 G : Good
TB9492 | A4027A12 | 124 *1 605.30/636.77 832.65/845.03 34.57/36.92
T e e e R SR TRy Chemical. Gompo o |REMARK]
R o Spec, [ G LIRS M T R Sk N r: Mo’ 3
i:;erayt:vN :; L i ’ e T am0 | 2100 550 008 > PREN : Cr + 3.3(Mo+0.5W)+16N
~| Max | 0030 1.00 200 0.030 0.020 6.50 23.00 3.50 020 TD Nace MRO175 7 NACE MRO103
*H
TB9492 | A4027A9 o
*P 0.020 0439 L1'378 0.019 0.005 4.872 22685 3124 0.188 > No repair welding free from mercury contargi
Vi "H
183492 A4027A10 %*P 0.020 0439 1.3784 0.019 0.005 4872 22.685 3124 0.188
*H
|
TB9492 | A4027A11 *p 0020 0439 1378 0019 0.005 4872 22685 | 3124 0188 |
TB9492 | A4027A12 —— -
*p 0020 0439 1378 0.019 0.005 4872 22,685 3124 0.188

We hereby certify that the material described herein have been manufactured, inspected

and tested in accordance with the customer's specification and order.

(D E-1ENpLooth~1)) - TUBE E49C pcs)

99/309

DLsung EHreviewed by
ISC | Cwitnessed by

QA DEPT,
DATE

Manager, Quality Assurance Section

/e

L9 Fovd
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{TTUBE) IASME
tachnolog - #392, Namyang-dong,

EN 10204 TYPE 3.1 ADDRESS - Jinhae-gu, Chanwon-si,

our qualty sysem s [ CERTIFICATE OF MATERIAL TEST REPORT Gyeongsangnam-do, Kores
certified in accordance El&% oS .\:&gﬁj}
with ISO 9001 : 2008 BALHE S5 CERT. No. TT2456 DATE : May 19, 2014
CUSTOMER - UNSTEEL CO., LTD T P : < HEAT TREATMENT =
PO NO - P-135G-007 TTOD | WA [T TLENGTH(MI). |- - -TEMPERATURE . | - HOLDIN
PROJECT NAME - SHELL CANADA ENERGY / Carmon Creek-Phasel&2 19.05 165 | MIN 6,706 1100°C 17 Min
COMMODITY - COLD FINISHED SEAMLESS STAINLESS STEEL TUBE TOTAL'QUANTITY: (PCS)" 496 * SOLUTION TREATMENT &
SPECIFICATION - ASME SA789 2010 ED. + 2011 ADD. TOTAL‘WEIGHT (Kg) =" 2633 RAPID COOL
GRADE - $31803
Mechanical property .~ - {[Notes]
S A *1 : Gauge length S50mm
450 620 0.2% offset
TB8825 ‘ A4027A13 | 124 *1 679.98/657.23 875.93/869.33 41.73/40.88 190 | 200 G : G G N ~—[*H : Heat analysis
&\ TBasas [ Ad027A14 | 124 | = 67441/67892 | 88745/89648 3839/3963 | 200 | 210 G - G G G - *P+ Product analysis
TB8825 | A4027A15 | 124 | = 66757/64985 | 87238/87654 | 39.67/4003 | 200 | 200 | 6 - G G G G : Good
@—j TB8825 | A4027A16 | 124 1 598.78/612.36 888.89/871.30 39.64/38.78 210 | 210 G G G G - -
— T T — Themical Compost = {REMARK]
G Tspec. | ¢ s e s Nb .
“‘Heat:No:* by — - B r : [> PREN : Cr + 3.3(Mo+0.5W)+ 16N CY REVIEWED
ST in 4.50
S — — [0 WITNESSED
Max | 0030 1.00 200 0.030 0020 6.50 23.00 350 020 > Nace MROTTS / NACE MRO103 pate / Signatre: .
H -
TB8825 | A4027A13 ! P
*P 0021 0513 1436 0.018 0.003 4630 22512 3.076 0175 B No repair welding free from mercury contarb@&man r Ltbyd
*f ' 7]
TB8825 | A4027A14 |- H Indusjrial_Services]
*p 0.021 0513 1436 0.018 0.003 4.630 22512 3.076 0.175
*H
[ TB8825 A4027A15 ’_
P 0021 0513 1436 0018 0.003 4630 22512 3076 0175
*H -
TB8825 | A4027A16 *p 0.021 0513 1.436 0.018 0003 | 4630 22512 3.076 0175

We hereby certify that the material described herein have been manufactured, inspected

ISR
and tested in accordance with the customer's specification and order. %
. 3
B E ~(r670 (ot 1. TUBE (2> pe) Drsunc g}::"ie‘“d by Manager, Quality Assurance Section
18C itnessed by Q 84
S £ -15n0fcosya>: 7VBE (9> PED QA DEPT. G T. PY N

E— 1400 (cogpa) TugngOJSQQ) DATE Zuf.(¢f. 200 |
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S

_SGS  Test Report

PAGH 47

Report No. : SGS-M14-04272

Sample Name . DUPLEX SEAMLESS TUBE (PO No.P-135G-001) (,y\\\;\ETDHZE?ZEE SOp >
Sample Number : Heat No.:TB9492 SIGNATORY
Material & Specification : SA789 S31803 { A S I\‘,/I E
Use of Test Report : For submission '
Date of Test :2014.05.27 Date of Receipt : 2014.05.20 B
Test Method Used : Refer to test results
Testing Environment : Temperature (20 £ 1) C Humidity (46 £ 3) % R.H.
Client Name : UN Steel
Client Address ‘-
Test Resuits

1. Ferrite Content

Test ltem Unit Resuit

Test method _“

Ferrite Content L % \ 50.9

L ASTM E562-11

* 30 fields and 25 points per field *95 % Cl:5.12, %R.A : 10.05

2. Microstructure (Test method : ASTM E407-07e1, NaOH etched)

R

Metallograph at 500x magnification

-End -
1
Tested by / Sanghoon Lee Approved by Technical Manager / Changsu Jeong
May 27, 2014 -
SGS Korea Co., Ltd. Material Laboratory SRS
Tel. (051) 630-7080  Fax. (051) 630-7096 T
This document is issued by the Company under its General Conditions of Servi $9s.com/en/Terms-and-Conditions.aspx  Atlention is drawn to the I|m|uauon of Inablllly indemnification and junsdlcllon issues defined therein. Any holdar of
this document is advnsed that |nfon'na(|on eupgaln:(lil r:;m ':zl:a;t: the Cqmpa:{: Jr::rgs a( the hme of fts Imervenhon anly and wnhln the limits of Client's y's sole ility is to Its Client and this document does nat

mdustrial Services

| Jrsunc|[Heiowed by |
1SC [CWinessed by
CADEPT. G T. PY
DATE 7l )1z, /¥
/

partias. Any orgety or
the fullest axtenl of the iaw. Unlass o!herwuse stated the resulls shown in this test report refer only o the sample{s) testad and such sample(s) are retained for 50 days only.

MQP-2510-001-F04 (00)

ion of the conlenl or appoarance of this document is unlawful and offenders may be prosecuted to

SGS Korea Co. Ltd, J 50, Sinsan- rlZQe]ﬂé 3&% Busan, 604-838 Republic of Korea wwwy.sgsgroup.kr page 1/1

Mamhar af RRQ Rraun [Qnnista f‘nnnrnln da Qunsaillancal
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SGS.

Sample Name

Sample Number

Material & Specification : SA789 S$31803 | A S M E |

Use of Test Report

Test Beno'rtﬁ

: DUPLEX SEAMLESS TUBE (PO No.P-135G-001)
: Heat No.:TB8825

: For submission

PAGH /75
¢4

Report No. : SGS-M14-04273

AUTHORYZED
SIGNATORY

Date of Test 1 2014.05.27 Date of Receipt : 2014.05.20
Test Method Used : Refer to test results
Testing Environment : Temperature (20 £ 1) C Humidity (46 = 3) % R.H.
Client Name : UN Steel '
Client Address -

Test Resuits

1. Ferrite Content

Test ltem

T Unit 1 Result

Test method }

Ferrite Content %j‘ 49.5

1

[ ASTM E562-11 J

* 30 fields and 25 points per field *95 % Cl:4.81, %R.A:9.73

2. Microstructure (Test method : ASTM E407-07e1, NaOH etched)

-End -
Tested by / Sanghoon Lee Approved by Technical Manager / Changsu Jeong
May 27, 2014 : i .
SGS Korea Co., Ltd. Material Laboratory
Tel. (051) 630-7080  Fax. (051) 630-7096 oY
Thia document is issued by the Company under its General Conditions of Service i .80s.com/en/Tenms-and-Conditions aspx. Atention is drawn to the limitation of liability, indemnification snd]unsdmhon issuess defined therein. Any holder of

Metallograph at 500x magnification

7 REVIEWED
[J WITNESSED

Date / Signature: -

ﬁ :7— L
Gérmanisc %oyd' ;6

Industrial Services

Desune gﬁfviewm by
|_1sc | ltnested by
(A DT, G T pvo

this document is advised that |nlormatlon contained hereon reflects the Company's ﬁndmgs at the time of its intervention only and \Mlhm the limits of Client's instructions, if any. The Company's sole responsibility is to its Client and this document does not

parties to a

from
the fullest extent of the Iaw. Unless otherwise stated the results shown in this lest report refer only to the sample{s) tested and such sample(s) are relamod for 90 days only,

MQP-2510-001-F04 (00)

ing all their rights and obligations under the transaclon documents. Any forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosscuted to

1/1
SGS Karea Co. Ltd. LO Sinsan- A‘ZQ%/Q%Q %u Busan, 604-838 Republic of Korea www.sgsgroup.kr page

Mt al OO PoeecdOnnilel Plnlvnia da Crininilinnaal
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[PacE: 1of 1

INSPECTION CERTIFICATE

Certificate No. : M201404858 Work No.. + A201404852

DONGBU - ASME SEC'II PART “&°
Customer  NTERPRISE COLTD  Mater@l SPEC & qp1gpg51.108D+11A0D

(As per EN 10204 Type3.1)

Product Name @  FORGED STEEL Project No.

Drawing No, .N/A PO No.

dofrunosr Foreive co, Lo,

146-1, Hyeonpo-ro, Gunbuk-myun, Haman-gun
Gyeongnam-do, Korea. TEL:055)580-6500, FAX.055)580-6520

Date : Apr. 21, 2014

Tension Test Charpy Impact Test
i e . py ‘mp Hard- Bend Test
Description Specimen *2 Yield . Tensile Elongation Req. of | Test Temp ness Radius
or D GL STR :STR Atea | Tp Notch
Dimension T/P No mm mm Mpa | Mpa % ) ' HB
Qty Min, 125 50.0 4500 | - 6200 : 200 1Ava 270
(EA) Ma)( L & £
001 ASME 150# BLRF 2* 4| m3033 |7 125 500 2186 208, 205
© 002 ASME 1504 LWNRF 2" 300L 4 :
003 ASME 150% WNRF 20°(S/107) 2
004 ASME 150# WNRF 24"(5/10T) 2 ) G-IE 1180 Coplo = 1) (T5. 74+ .
B2 REVIEWED
o) 4 B WITNESSED
oo;) ; Date /| Signature:
71 m@’//‘
‘ - Industrial Services
al Composition
Spec. Ni : Sn Nb Ti A As
Min. |3 - 014
Charge No Max, 0.20
E131033 H 0188 0.012 0.007 0.003 0.08 0.013
Normalizing .
Heat Treatment *4 Solution 1050°C 4.3Hrs wCe
Annealing

Remarks

*NACE MR-0175/180 15156 Part2(2009) .was applied

*Fully killed, vacuum degassed, fine grain practice
* Hardness = max 25HRC (254HB)

*Ne min 0.15% (Act. 0,188%), Ferrite contents: 58.7% (Certificate No.: 14]1782-G03526)

| DusuneiTReviewed By
1SC | OIWitnessed b

CADEPT. G. T. PYO

DAE Ty . ot

\% - UT M.T/PT Dimensional

\\\Q\ Inspection Inspection Inspection

N/A N/A GOOD

“l{Location) L=Longitudinal, T=Tangential, Tr=Transverse,
R=Radial, U=UW-13(Direction Parallel to the Axis of the Vessel)
*2 D=Diameter, G.l=Gauge Length
*3  H=Heat analysis, P=Product analysis
4 AC=Alr Cooled, W.C=Water Cooled, O.C=0il Cooled,
FC=Furnace Cooled, EA.C=Forced Air Cooled

7.
Woe hereby certify that the material herein has been A

made and tested in accordance with the above
specification and also with the requirement called for

by the above order.
103/309

Witnessed By

lgovd

[
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INSPECT|ON UERTF ICATE e

£ = .-
' 'l &
EN 10204 - 3.1 ASME]
Certificate No.: IC201407-050-005 Mat'l Specification : ASME SA182F51 2010ED.2011ADD. MYSCO CO LTD
Date 1 2014/07/01 Customer : ILSUNG Corporation 9, Bonsan-ro 193beon—gil, Jinyeong-eup
P.0 No. 1 FG-20140416-040 ( 2014-04-16 ) Project Name : P-135G-007(Carmon Creek — Phase 1 & 2) imhae-si, Gyeongsangnam-do, KOREA
MFG | Tensile Test * 1 Impact Test
Heat Specimen Y.S—LT.S E.L DR.A Hardness | Temp. | Notch | Unit E;e"‘:'
Description I.D (WPa) o (HB) | -45%C | 2V J es Order Entry No
2 a o Size : 10x10x55 (mm)
No. Spec D GL — — — — 553 v
Max . in. 20 Avg. 27
Q'ty (EA) Min 450 | 620 | 25 45 - 1 2 3 | Ave.
640 x589.6 @ 3207 2 BACCS Tl 2.5 50 597.6| 724.68] 32.8] 68.6| 229/ 229 55.8| 50.4| 37.6| 47.9 A201404-086-015
5400 x488 @ *300T 2 A201404-086-016
R AR PRSP SN AR R BLANK [ ## ke sk of ke bk ook feok ook ko e Ak ok
1> Z-n3f0, nido (00 62>, “T) .
D1 sune| [ Aeviewed by

) E<214r70, 11840 (pob-20D  T> | | 18C itnessest by

QA DEPT’ & T. PO
DATE &/ |. /£ 20 ]

Spec Chemical Composition(%) * 3 B L iy Customer's RFequi(r)ergwer;tEv
" . - g IV - ~ POS NO : SA182-F51-3G07-01 .2
Heat No p C Si Mn P S~ Ni Cr Mo Cu Nb v N Al - nACE MR—O175/|Sg1ﬁA5(5 SAg:l':nggoog)
i . . - HARDNESS : MAX.25HRC(=25
Min { - - - - - | 451210125 ) - 0.15 - - FERRITE CONTENT OF BETWEEN 35% AND 65% (ACT'L : 47%)
Max | 0.030| 1.00 | 2.00 [0.080]0.020} 6.5 23.0 3.5 170.20 - VACUUM DEGASSED - FULLY KILLED
4E840 H 0.017 | 0.41 1.11 ] 0.026 {0.0003| 5.54 | 22.54 | 3.08 0.1888
P 0.01910.40711.11410.026 | 0.001 | 5.544 |22.536] 3.083 T ; 0.191 <
, , B REVIEWED
Heat Treatment *4 Dimension NDE * 5 ] WITNESSED
S :1050C X 7Hrs WC . & Visual | uT - MT . PT Date / Signature:
R.M
(ACCEPT) (N/A) (N/A) ﬁ/ly,;é
: ACCEPT Report No : rmaniscl Ligyd
Job No : HT201405-231 Dcwms—[)u;4—o7o1— industrial Services
4,
We hereby certify that the material herein has been manufactured, GHLZ
tested and inspected in accordance with the above specification. ’ =4
Surveyor QM General Manager ‘
Notes @ %1 —— Tensile Test : Y.S=Yield Strength, T.S=Tensile Strength, E.L=Elongation, R.A=Reduction of Area, G.L=Gauge Length{mm), D=Diameter( o) QSM-19- -0
K2 - Location : L=Longitudinal, Tr=Transverse, T=Tangential, R=Radial, U=Hubbed Tension Test 6.25x% 25.0mm (ASME SEC VI Div.1 PARA UW-13.3)
*3 —— Chemical Composition, : H=Heat Analysis, P=Product Anaiysis :
%4 ~- Heat Treatment : N=Normalized, A=Annealed, Q=Quenched, T=Tempered, S$=Solution Jreated B=Stress Relieved, S.T=Stabilization Heat Treatment, A.C=Air Cooled, W.C=Water Cooled, [
F.C=Furnace Cooled, 0.C=0il Cooled, AC.C=Accelerated Cooled By Water iﬁ&/ébg

%5 —- Surface Conditian : A.F=As Forged, R.M=Rough Machined, F.M=Finish Machined
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! * INSPECTION CERTIFICATE

CUSTOMER

MYQUNGSUNG METAL CO.,LTD

COMMODITY: Stainless Steel Casted Slab

Surface Finish

ORDER NO.:
SPECIFICATION: 2205

102118043/

WALSIN LIHWA CORP. Y/  'HUI PLANT

BRI A BT 1283:21 088
NO,3-10, SHIFOU LIAU, CHIN SHUBI LI,

YENSHUI DIST TAINAN CITY 73743,TAI¥AN,R.0.C.

THEL: 886-6-652-0911 BAX: 886-6-652-0934

LEC NO:
SUPPLY CONDITION: ¢

|ASME

CERTIFICATE NO: A1311260501 DATE OF ISSUE: 2013/11/2_9
Heat No %ig% Qty| Wi Chemical Composition(wt%) Mechanical Property BOUNDLE NO
() (keg) | ¢ | Si | Mo P | 3 Ni Cr Mo N
, x100 [ x100 | x100 |x1000{x1000{ x100 | x100 | x100 §x10000
Sec Min 450 {2200 | 300 | 1400
>P Max 3 11004200 30 1 20 | 650 12300 ] 350 {2000
4E838 200.00] 1 110725} 1.6 | 37 | 110§ 27 | 0.6 | 552 | 2244} 310 | 1891
4FE840 200.000 3 1327601 1.7 41 | 1114 26 | 0.3 | 554 } 2254 ] 308 ] 1888
Total: 4 43485
Product ID Heat No| Thick(mm) Width(mm) [Length(mm)|Weight{Kg) M
48338406 4ER38 200.00(200.8}1245(1246) 5515 10725 i8¢ | [IWitnessed by
4E840401 4E840 200.00(200.5)1245(1246) 5515 10720 OA D G. T. PYD
48840403 4E840 200.00(200.5)1245(1247) 5735 11140 DATE 7“ / /}J 20/
4E840405 4E840 200.00(195.3)1245(1243) 5700 10900 L — t
S S5 %W X il \‘
= 7 b Fﬁr ¥ T
NRIGINAL COPY e
3 E : R
Remark: , SUPPLY CONDITION: 1.Laboratory accredited by:TSO/TECL17025:2008
Product ID in this certificate m a’l»x.; A:Annealed Certificate No.L1562-110216
No. or coil No.in the tag. giizcgaz';esdted 2.Quality management system approval by: TGV

1.We hereby certify that material described herein has been
manufactured and tested with satisfactory results
in accordance with regquirement
of the above material specification.
2.We certify that the material is free from mercury
and radiation contamination. Qualification
No. of Taiwan Atomic Energy’Committee:136
3.The Above Testing Results Relate Only To The Items Tested.
4.No welding repaired

E:Reeled/Skin Pass
H:Precipitation Hardening
HR:Hot Rolted
I:Straightened

K:Cut Edge

L:Polished

M:Cold Rolled
P:Pickled

B:8haved

V:Slit

wW:Cut

X:Temper

CD:Cold Draw
CG:Centerless Ground
PL:Turned or Peeled

5/309

1809001:2008 Certificate No.011008225836
PED:97/23/EC & AD2000-MerkblattWwo/W2
Certificate No.01202R0C/Q-02-0016

4.8teel making and semi-finished approval:LR
Certification No . .MD00/3063/0004/1
5.Environment management system approval by: OV
IS014001:2004 Cerxtificate No.01l1048B228145
6.088AS 18001:2007 Certificate No.01113060441
TOSHMS Cextificate No.CBQ7-100003-00

3.Manufacture system approvaled:DNV Certificate No.AMM-5661

TEST METHOD
CHEMICAL-ASTM E1806, EA4Ll5, R1086, E1019

S 2 Enan,

Quality Assurance Responsible Personnel

Vi
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ASME

PG 2L |

EAT TREATMENT REPORT 3/t

1 REPORT NO HTR201407-050-005
MYSCO CO.,LTD
49, B —ro 193b —gil, Ji - | E DATE
JGifmhae~si, Gyeongs ananam-do, KOREA. Ssu 2014/05/08
http://www myscocokr CUSTOMER | LSUNG Corporat ion

MATERIAL SA182F51 HEAT ID NO SEE BELOW
DATE OF WORK 2014.05.07

JOB NO HT201405-231
H/T METHOD S
HOLDING TEMP 1050.0C
HOLDING TIME 7.0Hrs
COOLING METHOD W.C

N:Normalizing, A:Annealing, Q:Quenching, T:Tempering, S:Solution, P:PWHT Simulation, S.R:Stress Relieved,
S.T:Stabilization Heat Treatment, A.C:Air Cooled, F.C:Furnace Cooled, W.C:Water Cooled, 0.C:0il Cooled,

AC.C:Accelerated Cooled By Water

HEATING CYCLE

S
1050.0C

7.0Hrs

»

[y

* Description

6407 x589.6 @ x320T 2EA BACCS A201404-086-015
540 @ =488 @ *300T 2EA BACCS A201404-086-016
D sunc|Deviewed by
1I5C |[Witnessed by
QA DEPT. G. T, PY!
DATE  fu . U . 2014
e
1 REVIEWED
[0 WITNESSED
Date / Signature: .
rmanis oydy/ /}0
Industrial Services
REVIEWED BY [ | .
WITNESSED BY [ ] S
Surveyor General! Manager of QM Dep't

0C-10-10 Rev.0

mysco co., ltd

106/309
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o Job No|HToelfot - o3 | ASME

¥ REVIEWED

[0 WITNESSED Material SAIRIFE)

Date,/ Signajure:
G;rmanisc:;er .l,;foyd ‘(){ Heaf ID NO BA ch

Industrial Services Date e [¢ .o ) f)

Jisune g&fvi?m‘"
o o 1SC itnessed by
§ 0 BN el OA DEPT, 76%
g - CHARY N Fiazpan - @ % U_‘*:V_U %ﬁ L éﬁu g Y enean : ﬂ.I-EDEPTﬂ"/G }.yPYzoo/y
—— : = = = == =
=] == BT 'E_h"*, SRR = g —=
g = ==
= ¥ = = =
= = ===t === : =
= = = = = R e E =l v = __ T - e e T T ®__

bl oS - — T TTT 107/309 | &




» o] 9l | 0] == 4] 3| A} e-NDE CO.,LTD. <6
ojcie]
ULTRASONIC EXAMINATION REPORT FRRES Repor Mo,
A " . DCWMS-U14-0701-042
E_MI'EI'JC\J'AI = H HAS ME A8 M Date of Exam
642-971 ZAHLE ZA| gﬂ% 77-1 2014. 07. 01
ol AHO|E| 2 =TI T FHE 909 HO[X[H & Page No.
TEL: 055)286-5120 , FAX: 055)286-5121 1 OF 2
FE2F /2 Owner/Customer Project No./Name (SAH1S/H)
IL SUNG Corporation / MYSCO CO.,LTD N/A
HEHS/HEH Item No./Name SEEHS /2 EY Part No. / Name
See Identification /Joint No N/A
Ezj =2} TRY. No. 74 Rev. No. 37 Oper No. 272 Procedure No. 704 Rev.No
N/A N/A N/A ASME SA388 / ASME SEC.VIII DIV2 PART3
£HHS DWG. No. 0.E No (=Ft{5): A201404-086 i
N/A P.O No: FG-20140416-040(2014-04-16)
A& /FH Material (044 1) Mater'l Thick.(+) |0 mm & 9 Weld Method -
See the remarks. N/A |Dinch O SMAW [ SAW [0 FCAW [ GTAW
EZEAEHE Standard Block HAAIZ] Examination Time EH=z=Z Surface Condition
Iw After Heat Treatment O As welded M As Rough Machined [ As Final Machined
ZHd| Equipment Et=X}l Probe WHAEHE Calibration Block
ID No. EU-DCW-04 Maker Model MHz size | Angle Serial No. Type S/N
Model USM GO k/k B2S-E 2 @24 0 57745-50728 1w 2841
Maker GE k/k B4S-E 4 @24 0 57746-01530 1w 2841
Serial No. 10020515 k/k MB4S-N 4 @10 ¢} 53465 W 2841
Due Date 2014.09.30 GE B1S-E 1 @24 0 57744-52461 W 2841
Method (& M‘:‘“ﬂ) Il Contact O Immerse
MM E2EM
Screen Height Linearity : % 5 % Amplitude Control Linearity : + 10 %
Setting Sensitivity Method (Zr = A& i) A H2E Test Temp.
Probe (B £%}) Method (&Fg]) Standard (E=Z%) Scanning (FAIZE) 22 °C
B2S-E BACK B1=80% Std.Seni+14dB | Y Z0E Couplant
B4S-E BACK B1=80% Std.Sen:+14dB N O cCc.Mm.C
MB4S-N BACK B1=80% Std.Sen:+14dB [ Glycerine
B1S-E BACK B1=80% Std.Sen:+14dB B Oil
ZHH|H S ID. No. 24 Model HM=XH Maker 23712F Due Date
B &% Surface Temp.
1203323 TECPEL/305B TECPEL 2014.10.03
SCANNING MAP " P ——
. e, Jisune )ZfReviewed by
M Straight beam Probe
OAngle beam Probe /77 \ [T 7777 I8C o ,
ngle beam Probe
QA DEPT. G. T. PY
DATE A 104
AlHES +g g4 | 254 - Remarks
|7
Identification /Joint No. Qty |Accept| Reject Interpretation (271 (8]3)
A201404-086-001
4700+382.40+640T 16EA | Accept NO RECORDABLE INDICATION SA350LE2CL1
A201404-086-002
135@3%97 . 1@3%130T 4EA Accept NO RECORDABLE INDICATION SA350LF2CL1
A201404-086-003
800+42.903+180T 2EA Accept NO RECORDABLE [NDICATION SA350LF2CL1
A201404-086-004
2500%198.5@*280T 24EA | Accept NO RECORDABLE INDICATION SA350LF2CLT )
2500+198.5@+360T 8EA Accept NO RECORDABLE INDICATION A201404-086-005 MEW ED
- SA350LF2CL1 [ WITNESSED
A201404-086-006  |pare 7 sigdature:
2500%198.50+*360T 16EA | Accept NO RECORDABLE INDICATION SA350LF2CL iggature.
A201404-086—-007
135@*97.10%220T 16EA | Accept NO RECORDABLE INDICATION SA350LE2CLY erme.mJl trie| sLI'
A201404-086-008 MdupTra’ oervices|
2500%198.5@0+280T 4EA ‘ Accept NO RECORDABLE INDICATION SA350LF2CLT
[ OF2F/1224  Owner/Customer
AE X J.H, KANG(ZH & &) 0O A £ Reviewed
Examined By Level Il Date O 2l & wWithnessed
2ol R} O Third Party. inspector
Approved By J.B, NAM{ZH &) ' CIANI / Al ZolZi A O 7.:‘1;% Rt?viewed
Level i /bate d €l 3| Withnessed
Z21-0801(MS)-02A

=3

EEREZREL
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e-NDE CO.,LTD.

.

ULTRASONIC EXAMINATION

REPORT———
zengdNe=dASME

o

MM E Report No.
DCWMS-U14-0701-042

Al LM Date of Exam

642-971 ZALIE HlA| MAE 77- 2014. 07. 01
ofl AFA|O|E| A Tt 7}E 909 Ho|X|# S Page No.
TEL: 055)286-5120 , FAX: 055)286-5121 5 OF 5
L +% |27 | 2uy - Remarks
Identification /Joint No. Qty |Accept| Reject Interpretation (#71) (8] 3)
A201404-086-009
135@%97.1@+130T 24EA | Accept NO RECORDABLE INDICATION | 0000 )
A201404-086-010
80@*42.90+190T 24EA | Accept NO RECORDABLE INDICATION SA350LF2CL
. A201404-086-011
2500%193.7@*230T 24EA | Accept NO RECORDABLE INDICATION SA350LF2CLY
A201404-086-012
250@%193.7@+330T 8EA | Accept NO RECORDABLE INDICATION | o
A201404-086-013
135@+97 1@+140T 24EA | Accept NO RECORDABLE INDICATION a0’
A201404-086-014
80@*42.90*240T 24EA | Accept NO RECORDABLE INDICATION <o 07D -
640Q+589.6@+320T 2EA | Accept NO RECORDABLE INDICATION ~ |A201404-086-015
SA182F51
5400+488@*300T 2EA | Accept NO RECORDABLE INDICATION  |£201404-086-016
SA182F51
BLANK .
| esune|[ERev red by
18 o
.. Y
OADEPT. G T }’ P2,
DATE : ’,Y" J
LT REVIEWED
] WITNESSED
Date S S
-
77 1y o/
Gprmani toyet /7
Industrial Services
Z321-0801(MS)-02B olClo| =43 A} A4(210%297)
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CCK-4511951391-0100-K01-00001-073 ~ | | |
‘ : 2 [Pace Tof 2
INSPECTION CERTIFICATE

, Fruwvar Foreme co, Lo,
{As per EN 10204 Type3.1)

; 146-1, Hyeonpo-ro, Gunbuk-royun, Haman -qun
Certificate No. : M201404902 ‘Work No.  : A201404906 Product Name : FORGED STEEL Project No, : N/A Gyeongham-do, Korea. TEL.055)580-6500, rAx°55’58°'65?°
DONGBU — ASME SEC I PART "A™ Date : Apr, 28. 2014
Customer * ENTERPRISE COLTD Material Spec : SAISOLF2CLY 10ED+11ADD Drawing No. ON/A PO No. 1 Y201404-608 P
st e Tension Test Charpy Impact Test
— : Hard- Bend Test
. *1 Slze_of Test Vield Tensil Red. Of Test Temp L A5 -
Description . Specimen ‘2 = OS] Elongation | oo S ness Radius
or v D GL STR STR Area TP Notch  : 2mmV '
Dimension - - TP No rmm mm Mpa Mpa % 1 B HB
Qy Min, 125 500 [ 2500 | . 485.0 160 [Ava. 20,0
{EA) Max ' 197
001 ASME 300# WNRF 2°(S/160) 2| seovosz |7 125 500 743 | 0 145, 149 N
002 ASME 300# WNRF 2°(5/160) u| o) E-foety ? ) E"b/*"///"/"”/ e />0/ o) op- $ (02—t 30) (SHA, TEA
. v . 20/>0 / 30153
003 ASME 3004 WNRF 2(5/160) 16 c03) g 14olre 40 p- 1
004 ASME 3004 WNRF 4%(S/80) 4 £ /01> j"’”al/""/’-’;"'“’/’ﬁ %(“3—/9' 3138, 128
. 20151 /301 13 Gt
005 ASME 300# WNRF 4*(S/80) 32 : >S40 &=
006 ASME 300 WNRF 4”(S/80) 24 ' ) <4 £F/0/M//awg/w/°ao/-n”m:§5006“)5)’ sS4
e o /30> : .
/007 ASME 3004 WNRF 4(5/80) _ a8 : 3vide /3030p /2folfo/ 40son
008 ASME 300% WNRF 4°(5/80) - 16 — 10190/ 10340/ Soife  >0tio | (ooé—sf 1433
' ’ » T BOITC] 38577 7o) eSS ;
Spec. Nb Al Ti N
Min. ‘3 ) . .
Charge No Max, 008 | 002 |- BT REVIEWED
SB97082 ' H . 0,002 0.001 0.030 0.0016 0.0035 - U SSED
SB97082 P 00015 | ooovg- | ©o267 | 00015 | 00032 ° Pature:
Normalizin d ) Z
Heat Treatment *4 - J - . Solufion Hrs {rmam er lo/
k Annealing l Hrs Vi Tempering : /R/E; W‘M S : . Industrial Servige-
Remarks » v 2 b N '
: ' uT ’ s '
#Iiully killed carbon steel, Vacuum degassed fine grain practlce Inspecti M'T/P‘_T Dr'me”s'f’"a'
*NACE MR-0175/180 15156 P3112(2009) was applied wd) E~10140f jo1yad 151 4¢ (médyf) 5-—/0/4//1011/&//0/1;@ nspec| ion Inspection Inspection
*Hardness = max 220HV 10 (210HB) -@,a@/wup,/_\o/w{ 4 ol [ 0B rorpt % .
3014e [30023pr it | 3ot/ 30143) 30148 [ o oy
a0lto | BOlE>- f4pr Utk o /44013 [ 40ME | N/A - N/A GOOD C>>
/ 18
*l(Location)  L=longitudinal, T=Tangential, Tr=Transverse, : . N \ P T JA#
ReRadial, U=UW-13(Direction Parallel ta the Axis of the Vessel)  © | V¢ dherel;y ""t';y_ that th: mate":’:,hfei"bh“ been / o 4/%/ X
'2 D=Diameter, G.L=Gauge Length ma t‘? and tested in accordance with the above o, Q(
*3 H=Heat analysis, P=Product analysis specification and also with the requirement called e
‘4 AC=Air Cooled, W.C=Water Cooled, O.C=0il Cooled, ' - | by the above order.

F.C=Furnace Cooled, F.A.C=Forced Air Cooled - : 1 10 / 309




CCK-4511951391-0100-K01-00001-073

fPacE: 20f 2
INSPECTION CERTIFICATE (57 dfrowoar Forcive co, i,
(As'per EN 10204 Typed.1) 46 1, Hyeonpo-ro, Gunbuk-myun; Haman-gun
- . c Ko -
Certificate No. : M201404902 ‘Work No. ;. A201404906 Product Name * FORGED STEEL - Project Na, N/A Gyeongnam:do, Korea. TELOS5)580-6500, FAX055)580-6520
., boNneBU ) . ASME SECT PART A' L ‘ " Date.: Apr 28. 2014.
Customer - ¢ ENTERPRISE COATD- Material Spec . SA3S0LF2CLL 10ED+11ADD Drawing No. NfA PO No. T ¥201404-608
.- Tension Test Charpy Impact Test | o
Teist e 5 P, ‘of‘Tegt' - - - . py p Hard- Bend Test
e e k 3 ! X v . X Test Ly ] .
Descriptiors e Specimen *2 Yield Tgnsnle Eiongation Red. Of est Tefnp 15e ness: Radius
— T SR, | SR s Area TP Notch  : 2mmv
Dimenision | UPNo ‘ Cmm | oom Mpa " % E ”
Qty Min. | 125 56:0 2500 | 160 |Ave: 200
A Max . , ‘ 197
009 ASME 300# WNRF 6(S/B0) ‘8| sBo082 | T | ’:z:-xb \5 {008 L_\.s) L 53, XA
010 ASME 300% WNRE 6"(5/80) 32 o004 E|—/°P/10/>00 >0 /4400,
O11:ASME 300# WARF 6(5/80) A &rq / por2 % (wf46,73D 518,48
012 ASME 300% WNRF 8°(S/60) 40 ' / :
013 ASME 300# WNRE 8"(S/80) 32 Y- Y tors2p €201 ~1D @ SIC8EC.
| o] (ocbt, bt < S, S18
Fo / Foi/ @ , ;
ﬁ/?o 4@4@5 ¢ %5"‘% 21 ¢ $IBSE,
. “Spec. Nb. Al o} N
Min. | *3
Charge NO Max. @.@2 .
SBO7082 H 001 0.030 00016 | 0.0035
5897082 E 00008 | 00267 | 00015 | 00032
Normalizing L : o
‘Heat Treatment *4 "g’. = - Salution- Hrs
' ) Annealing | Hrs: Temnpesing
Remarks Ui, - ——
< o MIPT )
*Fully killed carbon sieel, Vacuum deégassed, fing grain practice PTREVIEWED speciior ‘ ../ Dumensf?qa
*NACE MR-0175/180 15156 Part2(2009) was applied p11) E=15770/ 11580 (o0ds 6D ! 4> WITNESSED Inspectian Inspaction
*Hardness = max 220HV 10 (210HB) bate / Siapature:
Industrial Serv tceg i '
‘loogtion)  L=longitudinal, TeTangential, Tr=Transverse, We hereby certify that the material herein has
R=Radial, U=UW-13{Direction Parallel to the Axis of the Vessel) d d tested in danc ith the abov S
|2 D=Diameter Gl=Gauge Length made and tested in accordance wi & above ﬁlsunc
13 H=Heat analysis, P=Product analysis specification and also with.the requirement calléd fB8c
*4  AC=Air Cooled, WC=Water Cooled, O.C=Cil Cooted, by the above order. Wrabdsed By
EC=Furnace Coaled, FAC=Forced Air Cooled 1 1 1 / 309 GA DEPT. | G. T: PY
: : DATE- --<frf | —2072




CCK-4511951391-0100-K01-00001-073
\‘ vallourec EcoTube

Inspection Certificate
(According to DIN EN 10204.3.1)

Vallourec Tubos do Brasil S.A. oun resmucTa HAVE mooTE N<: 0030029786 Sheet:1 / 3
BARREIRO PLANT - Belo Horizonte - MG - Brazil
CEP: 30161970 - PO BOX: 1453
Customer: KEONWOO METALS CO., LTD
Country: BUSAN Material Number: 389607
Work Order: 357641 / 90
i see Customer Order: KTC-14-99915
Inspection: Vallourec Tubos do Brasil S.A.
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 1 We certify this mat'l meet ASME Sect Il
STANDARD: ASTM A 333M - 11 ASTM A 999M - 13 Par1_4 Sé 232 Grade
IN ACCORDANCE ALSO TO THE STANDARDS: ASME SA-333M - 13 Ed. s Add 54
SURFACE PROTECTION: EXTERNAL: LACQUER PIPE ENDS PROTECTOR: PLASTIC CAP * * -
TOLERANCES: OUTSIDE DIAMETER (PIPE BODY): -0,800 mm / + 1,600 mm WALL THICKNESS: -1,371 mm / + 1,646 mm  LCeftified b -7 e '

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 1 S HF SCH 080 LT -45C HEAT NUMBER 6" X SCH 80 X 6 M LENGTH

SHIPPING MARKING: P.0 KTC-14-99915 * KEONWOO METALS CO., LTD. * BUSAN / KOREA * MADE IN BRAZIL * NACE MR 0175 , . - :
Heat Pieces - 18c 'Dw-m by )
128147 42 ; '
| GADEPT. G. T. P,
Total 42 DATE gl .06 . 201

THE PRODUCT IS SATISFACTORY IN THE FOLLOWING TESTS / INSPECTIONS: DIMENSIONAL # VISUAL # FLATTENING TEST # HYDROSTATIC TEST: 2700,0 PSI 5 S # ELECTROMAGNETIC TEST :
ASTM E 570 #

Chemical Composition (% P : Basic O Furnace, heats fully killed
P (%) rocess: Basic Oxygen Furnace, s fully E—/W’W (006"35)‘—”’4) (s0b- 3)) STAA
Ceq: C+ Mn/6+ (Cr+ Mo+ V)/5 + (Ni+ Cu)/15 A—D@
C Ma P S Si N C Mo Cu V Nb Ceq £ /0070 (coh—33Y  TIR, (ooé-@,é) 8
Heat Analisys Min 0,290 0,100 >00110
Max 0,240 1,350 0,025 0,025 0,400 0,300 0,120 0,400 0,080 0,020 0,400 UTHOR'ZE
Product Analisys Min 0,290 0,100 y ASIGNATORY
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 E=4i&n0 . ’
(o0b-£) : sl, 6>
128147 030002365791 0,11 1,27 0,015 0,002 030 002 004 001 0010 0004 0016 0334 £=— HEBO
Check 1 0,12 126 0015 0,001 031 002 004 001 0007 0,008 0,014 0,342
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;

E - 10lBO /o200 (ool -21) T2 E-/0140 /{0210 (t0h=2g) : T2A
E- 20/80 /20200 . £ ->01G0 /3059

E~ 30/BO/ 32009 (opb—21N) . TIR E~30/90/ 30210 e ’

E— 40! BO /<foroe 201900 LOLID (ctb~41D TiIA

112/309




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

\. valloumec EcoTube Inspection Certificate
SO (According to DIN EN 10204.3.1)
Sun resoucTs AvE moOTR %ﬂ:"ms N°: 0030029786 Sheet:2 / 3
Certification
Tensile Test
Specimen Direction: Longitudinal Temperature: Room Temperature Gage Length: L0=2" YS Method: 0,50 %
Type of Specimen Area YS TS E
(MM2) (MPA) (MPA) (%)
Required: Min 240 415 30
Max
Heat Control Lot Pipe N°©
128147 030002365791 2 STRIP WIDTH 25,4 MM 275,9 384 505 37
2 STRIP WIDTH 254 MM 274,2 386 501 38
YS-Yield Strength; TS-Tensile Strength; E-Elongation;
Hardness Test
Scale: HV Dm‘em“m_—”‘"
Required: Min \‘@‘issqcm Dwmbbiy
Max  246,0 CADEPT. G. T. PYw-
Heat Control Lot Pipe N° DATE Tl . of . 20[(10
128147 030002365791 2 151,0
Impact Test
Test Specimen: CHARPY 10X55X10 V NOTCH Direction: Longitudinal Temperature: -45C Striking tup: 8 mm
AE1 AE2 AE3 AE4 AE5 AE Avg
Required: Min (1J4) (1? (12 ? ¥ (IJ8) m/ﬂ EVIEWED
HOQ\ 7E! WITNESSED
Max IGNATO Date / Signature! .
Heat Control Lot Pipe N° %yﬁ/ /
128147 030002365791 2 22 286 284 284 \ Kgﬁ%!‘é\ﬁgo S atal Sew‘i’c’:: ol

AE - Absorbed Energy;

l})t’"ll\ml TER, g

Remarks:

MATERIAL IN ACCORDANCE TO ITEM A.2 NACE MR 0175/1SO 15156-2/2003 &
MR 01-03.

NO WELD REPAIR.

NORMALIZED AT 922°C.

113/309
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CCK-4511951391-0100-K01-00001-073

Inspection Certificate
(According to DIN EN 10204.3.1)
N<: 0030029786 Sheet:3 / 3

\‘ vallourec EcoTube

OuR PRODUCTS WAYE WDOTE

(S0 50003
BUREAU VERITAS

Certification

18C

GADEPT. G. T. PV
DATE v/ .of—. 201

VIEWED
WITNESSED

Date / Signature:
ﬁ Jeg/y/
GérmaniSufier 7!0\! ¥

Industrial Services

We hereby certify that this product has been manufactured and examined in accordance QUALITY CONTROL DEPARTMENT . DATE

with all requirements of the standards and specifications and all the resulis are found " FAX: (55-31) 3328-2587 ) 04.29.2014

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 e-mail:luiz.silva@vallourec.com 8834-D

are regarded as falsification of documents and will be subject to criminal jurisdiction.

ECO TUBES: The tubes from Valourec do Brasil S.A. are manufactured with steel which uses charcoal as a source of energy in its production. This Mﬂoﬂa—e&h’an 100.000 ha of forest planted by .\\‘&
Vallourec Florestal Ltda.. With the acquisition of 10,8 ton(s) os steel tubes from Vallourec do Brasil S.A., your company confributed to the reduction of the greenhouse effect, avoiding the accumulation of 19,4 <

ton(s) of Carbon Dioxide CO2 in the atmosphere. 114 / 309
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ASME

PAGE

S 1

INSPECTION CERTIFICATE

CUSTOMER : (F)2 4

DATE : 2014.09.18

NAME OF PRODUCTS : JIC 3834-R-SF-304-SS
[ SPIRAL WOUND GASKET ]

309, Chungnyeol-ro,

Gyeongsangham-do

NO. 2014-14627

Yangsan-si,

JEILE &S CO., LTD.

SIZE :

150LB 2" 4.5T

LOT NO + 201409030023020 COMPLIES WITH : ASME B16.20
DATE OF TEST : 2014.09.17 QUANTITY 4 EA
TEST ITEMS MATERIAL SPEC RESULT
RAW MATERIAL
FILLER GRAPHITE PAPER GRAPHITE PAPER
HOOP STS304 STS304
OUTER RING CARBON STEEL CARBON STEEL
INNER RING STS304 STS304
COMPRESSION LOAD TEST
AIR (N2 GAS) TEST Kgf/Cm2 10.00 NO-LEAKAGE
RECOVERY(*100) Min.mm 25.40 26.20
APPEARANCE s =] ACCORDING TO TECHNICAL Accept
ccep
E-/5P 580 STANDARD TS-B101(REV.4)
T3. T« GASkeT (-006-(°)
DIMENSION ACCORDING TO TECHNICAL Accept

TEST CERTIFICATE IS ISSUED ACCORDING TO EN10204 3.1

STANDARD TS-B101(REV.4)

PO NO : P-135G-007

REMARKS
0 REVIEWED M Plheviewsd by
2 WITNZEEEL I1sc |Owi I by
Date / Signature: oA BT S 1 TWANG
Gérmanis er“t{'y; e DATE %/’0. 2L, By .
Industrial Senic 3 i Y
oo o SN
2014.09. 16
SURVEYOR INSPECTOR
FORM.NO:FP1001030 REV.0 A4(297%210)

JEILE & S CO.,LTD
115/309
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ASME | [PAGE §¢

7

& SamSung
INSBECTION CERTIEICATE 2 o\ Metal Co., Ltd

DESCRIPTION : STUD BOLT / 2 HEAVY HEX NUT SA320-L7M / SA194-7TM
P/O NO. : DE-13SG-007-30 CERTIFICATE NO. : SMIS14-0068
REPORT TO : ILSUNG DATE ISSUED : 2014. 09,  30.
DESCRIPTION \ HEAT TREATMENT (T)
STAMP NO.| NOUN | DIMENSION |QUANTITY| MATERIAL | HEAT NO. | ANNEAL | QUENCH | TEMPER
01 BOLT | 58x%L-1IUNC| 16 EA |SA320-L7M| 667341 860 720
02 NUT 58-1IUNC | 32 EA | SA194-7M | 645840 860 650
HEMI ITION (9
STAMP | CRIPTION ' 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 | max0.035 | max0.040 0.80-1.10 | 0.15-0.25
STANDARD
SA194-7M | 0.37-049 | 0.15-0.35 | 0.65-1.10 | max0.035 | max0.04 0.75-1.20 | 0.15-0.25
DECISION
o1 BOLT 041 0.23 0.90 0.019 0.009 0.09 015
02 NUT 041 0.23 0.88 0017 0.01 0.99 018
|
MECHANICAL PROPERTIES
STAMP | ppscRIPTIO ]
NO. N[""YEID | TBNSLE |goncarioy | REDUCTION [ HARDNESS | PROOF LOAD | MPACT TEST | Sape o s
STRENGTH | STRENGTH OF AREA | TEST TEST 4-73C | der ST x h
-~ ks ksi % % HRB .
_— SA320-L™| 3780 | minl00 | minl8 | min50 & max99 min aveZT}
T :
SA194-7M 8115‘59 33900 Tbf | min avel]] m}m&
DRCISION |
01 BOLT 98 125 22 58 % 787875
02 NUT 95 GOOD | 7273770 98

We hereby certify that the materia) described here in has been satisfactorily tested in accordance with the above specification and the requirements called for by the above order. Conform EN 10204 3.1 / 150 10474 31
REMARKS § App. Code : ASME Section I Part A 2010 Edition

Macroetch Test : GOOD ya ) UnG, mﬁviewed by
REVIEWED 18C |OWitnessed by
Saeol) O WITNESSED QA DEFT, 5. I TIWANG
E-AISTe, UIS80 2 TATH bala/hu Date  Signature: DAE e of, 20/ Q%
Ceoé-il) P00k 7
ermanif€cher LioyM
Industrial Servie' 3
MANAGER OF QUALITY CONTROL : PARK. H H

F_P—410—01—07(Rev.2) SAM SUNG METAL CO.LTD.

116/309
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6. Nondestructive Examination Report
(RT, UT, MT, PT)

117/309



CCK-4511051391-0100-K01-00001-073 [ASME| PG |
RADIOGRAPHY EXAMINATION MAP ~ [PATE 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 A
ITEM NAME VRU INLET GAS COOLER ITEM NO. E-11570
ConEMDETD. | sECIVERD&;ggalfgé‘zgs%ﬁ;%mg%mh o A CONDITION 100%
hSAFéggRAﬁlb THK SHELL : SA516-70N 17T 4:THANNEL : SA240-S31803 ;(I-)I'I;,él}s 168 SHEETS

WSKETCH

B-02
B-03

B-04

*TUBE SIDE SOUR SERVICE

A-02

.--iD1150__ ..
1~
>

T A-04

L]

SA350-LF2 CL.A(N)/ 10T

TUBE SIDE (100%)

SA350-LF2 CLA_SN)

SA333-6/T10.9

OE
W
G

SHELL SIDE (100%)

SA350-LF2 CL.1({N)/ 10T

TUBE SIDE (100%)

A-01: 5 A-02: 10 B-04: 17 A-05: 4
A-03: 10 B-05: 17
B-01: 17 A-04: 11 B-07: 17
B-02: 18 B-08: 17
S1-BO1: 4 R/E —_—
T1-BOL: 9 s2-B02: 4 [ RE T2-BO1: 8
ture;
1 l)ea/y’
cher Lioyd
Industrial Services
[0 WITNESSED BY
PREPARED BY REVIEWED BY APPROVED BY [0 REVIEWED BY
W 4.3 AWA T80 (
Dec gl 50 pecos’) oc_gt. ¥
1ISQ-009—-1—1 / . Jisune ILSUNG CORPORATION.

118/309



CCK-45RBEBOIL OFLBANNOGRAPMHICEBSAMINATION PAGE, -
BEALSE & WA E E DA
A S M E Report No.
5)]_ ILSUNG CORPORATION
‘ ’g Page 1 of 2
Customer SHELL CANADA ENERGY ijec;}"‘;me CARMON CREEK PROJECT
= o T SAE
ltem_Name VRU INLET GAS COOLER Traveller/PCS NO. N/A
Z9 Ep g2t
Item No. E-11570 Work Order No. 3AHH S P-138G-007
HZWHE P/O No. 4511951391
Densitometer |.D No. 06013399 Material / Thickness SA333-6+SA350-LF2.CL1
SEA 217\ws INETE VRS 10.97 mm
Shooting Position |:| Single Double D Panoramic Dwg. No. VP-SGO7-E11570-001  Rev
EnAX chels olsH HEH CHES ’
View Single D Double Weld Thick'/Reinforcement 10.97 mm
ns shat = BECH/BER & 2 mm
Joint Config. BUTT JOINT Penetrameter/Constrometer ASTM 1B D S. Side
22 SHEH/AEH N/A F. Side
X-ray Equipment/Radioisotope N/A KVP mA Shim Thickness N/A D inch
AA YOl FHBI/SHRA 192  [] co60 35 GCi S4EH []mm
Focal Spot Size/Source Size 3.0X3.0 [[] inch Sensitivity Wire type 0.016(W8 inch
£330 0X3. mm 2 E/E A E 0180Y8) [ mm
Exposure Time hr min sec Film Type/Brand/Size TYPE ! / Fuji #80
T E A2 ~ hr 01 min 20 sec g 3 e /30l 31/3"x 12"
Source to Object Distance 150 |:| inch Screen Front 0.005 inch
&2 H2l(MIN) mm A3 Back ' [ ] mm
Source side of Object to Film Dist: inch "B
o of j ilm Distance 12.97 D B" Attached Yes S |:| No &
Z =2l (MAX) mm
Speafied Density ~ Lead Backing
= 5o 2.0~4.0 Neturrl uior Yes & (] N g
I:‘ VP-SG07-COMM-010 Rev
Surface Condition As Grourd As Welded Procedure/Acc. Criteria (ISC-RT-06)
2 oA E Hot & BXUAN/EBEIE ASME SEC.VIiI DIV.1 2010ED.+2011ADD.
UW-51, APIEB0(8th ED.2007)
No. Of Exposures 8 No. Film/Cassette 1 SH'T
LER = Cassette L Film 0%
Exposure Setup Total Sheet 8 SH'T
ERRES

Remair]

Location Marker Placement [ ] Source Side Film Side
E ined
xillmmeaby ﬁ\ﬁl I Date of Exaimination 2 At X} 2014.08.13
‘ = C.JKWON W = Date of Report Al &4 Xt 2014.08.18
@ A P N Co, Ltd. Owner/Customer FE2F/DAUZISE
o Reviewed ﬁ REVIEWED
Approved by l.evel III 1 \Withocsoct u Wit 203E]
A ol B.MSHIM =] Thig y Inspector S lZ AT L Blte / signature:
: oBs
@ AP N Co, Ltd. = SN d:ermansischer Lig
1SO-009-2-1 14412 7 Industrial Servic

119/309 <5
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CCK-45 RSO OFLRADIOGRAPPCERAMINATION  [fAce_ 3]

AEFENRANEE DA
kS_ME Report No.
ILSUNG CORPORATION

Page of
® 2 2
Zlglg|g?|d|d|d (2|2 |8
s |z ||| S H|2L2H HE
2|2 |1 ZIF| g | Rl |0l
eS| E Z|AEH|IS
& & CaE
Joint No. Film No. e Jj| Grade Reject Welder Remarks
w
S Cause 1D No.
2o 83 LEWS el e A= |2
AR sI2lL| (5|E]| s 2 | 222 | szAvs H D
AEEIRMEEENE
oull bl B3 Y IR B B P R B ol
= | |||l E ‘5 olElwlalo|O
gl |o|lx|lx|olecleslcl2E|E|s
SlolaleololRlsl=T]5] E ©
() = 3] cl|l=]0|<Cc 31 3 ] | O
g |42 |x|=2|o|+|n|Oo|x
E-11570 oIeelvweoe|@|8e|e
$1-B01 1 - 2|V 837
2 - 3|V 837
3 - Y 837
4 - 1|V 837
$2-B01 1 - 2|V 837
2 - 3|V 837
3 - 41V 837
4 - 11V vV
~BLANK~

7
21 REVIEWED
[0 WITI.2S3ED
Date /| Signature:

o3 Sed (0
L

Oy G

Industrial Servicas

Level Level
Examined byC-J-KWONWEHQ II Approved by B-M-SH'M.é—-h 2l III

Al 8 s ol

& A P N Co., Ltd. SA P N Co., Ltd.

120/309
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CCK-45REBOSIN OF1 BAMMOGRAPBIICESAMINATION

AL ERAEEDAN

[PAGE

L{,

Ous

SME

I.SUNG CORPORATION

Report No.

I1S-APN-E-11570-RT-002

Page 1

of3

Project Name

Customer SHELL CANADA ENERGY CARMON CREEK PROJECT
FEZF DAY
Item_Name VRU INLET GAS COOLER Traveller/llCS NO. N/A
=9 Egsat
Item No. E-11570 Work Order No. SAHH S P-135G-007
HEHS P/O No. 4511951391
Densitometer |.D No. 06013399 Material / Thickness SA516-70N
STAH717|HE WESTEIVESY | 17 mm
Shooting Position Single D Double D Panoramiﬂ Dwg. No. VP-SGO7-E11570-001  Rev
E 9 X chaly oIy 2 atal s ) ‘
View Single D Double Weld Thick’/Reinforcement 17 mm
me sta c& SHEHBIRA 2 mm
Joint Config. BUTT JOINT Penetrameter/Constrometer ASTM 1B S. Side
B2 EREAHAHZA N/A [] F. side
X-ray Equipment/Radioisotope N/A KVP mA Shim Thickness N/A [ ] inch
WA Ol BUISHRAL 192 [ ] CO-60 50  Ci HEN [] mm
Focal Spot Size/Source Size 3.0X3.0 [] inch Sensitivity Wire type 0.016(W8) inch
EX-IED] AT mm LA AAEE . ] mm
Exposure Time hr min sec Film Type/Brand/Size TYPE 1 / Fuji #80
E & A2 ~ hr 4 min 00 sec 2 5 Y/30i 41/2" x 12"
Source to Object Distance 500 [ ]inch Screen Front 0.005 inch
£ 2 H2|(MIN) mm A3 Back : [] mm
Source side of Object to Film Distance inch "B"
oo 19 o B" Attached Yes 8 0 o 2
ZIZ2| (MAX) mm
Speafied Density 5 Lead Backing
pgts 2.0~4.0 Aeroral Lot Yes & [] No 2
D VP-SG07-COMM-010 Rev
Surface Condition As Ground As Welded Procedure/Acc. Criteria (ISC-RT-06) ’
HEHAH ¢ot 3 BXMN/TBHEIIE ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 API660(8th ED.2007)
No. Of Exposures 31 No. Film/Cassette 1 SH'T
LEs Cassette LH Film 0f =~
Exposure Setup Total Sheet 31 SHT
D ] 2 A0
01 e Remark:

'x:*‘u:.
Location Marker Placement [ | Source Side Film Side
E ined b |
D w11 | (2 Dateof Examination ZAKIK  2014.08.16~21
C.J.KWON W £ Date of Report DA X&X  2014.08.22
@ AP N Co, Ltd. Owner/Customer F2F/2A4Z4=2
‘Béeviewed REVIEWED
Approved by Level III s sed [ WITNZSSED
& ¢ BMSHM ol g [__|Third Barty inspector A2 A2 [ Al / signature:
P = 3 b5
& A PN Co,Ltd. ] : /3 I ermanisther |Lio
1S0Q-009-2-1 121/309 s> _a 14412 Industrial Serv

HSB GS



CCK-45REBOSIN OF1IRAEHOGRRABHIC EXSAMINATION

dAEESRANEE LA

[PAGE

(isune

[ASME

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-RT-002

Page o 0%.2_/3
ZE|8[& (7|88 |[E |2|R
s | =zl dH|s|H|22|H[HE
E|l=|2 ZA{F | [Xl |02
e == Z Al |H]|=
= 2 &
Joint No. Film No. E 2|| Grade Reject Welder Remarks
w
o
s oM wE=us . S > Cause ID No.
‘6 S S L ‘6‘ 8 -o'>-7 EI- = o S5 =2 X = -
q:) ‘B g ol Elo © S = EER= EENYHS Hi 1
al] 2 =|3lel &=l o
«ll2123|21&]| ]2 & el
AREHHEHEEREEE
glelels|s|85|2(5(5]|5[E)8
glélo|ala[w|a|sS|(al=|a|S|cE
E-11570 eleelve|eP|ee|e|e
A02 1 - 2|V 1015
2 - 3|V 1015
3 - 4|V 1015
4 - 5|V 1015
5 - 6|V 1015
6 - 71V 1015
7 - 8|V 1015
8 - 9|V 1015
9 - 10( V A 1015
10 - E|lV 1015
A03 1 - 2|1V 1015
2 - 31V 1015
3 - 4|V 1015
4 - 5|V 1015
5 - 6|V 1015
6 - 71V 1015
7 - 8|V 1015
8 - 9|V 1015
9 - 10| V 1015
]
10 - E|V 1015
A04 1 - 1015
2 \ \ _
1 - 2R|V v 1015 [ REVIEWED
] WITNESSED |
2 - 3]V 1015 |Dhte /L Signature:
3 - 4]V 1015 rmanisehér Li
Ll
4 - 5|1V 1015
Level Level
Examined byC-J-KW%/-—-——— el II Approved by B-M'SHlMW I oI
Al g & ol
@ A P N Co,, Ltd. @A P N Co., Ltd.
1SQ-009-2-1
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CCK-45 RO oFLRADIOGRAPPICEEXAMINATION

[PAGE

HFALE EMAEE LA

A S M E Replc;rf::lll-E-11570-RT-002
ILSUNG CORPORATION

Page of
® 3 3
Z|Eg|les|(sg(?l|d(H|E [®|2&F
I A A PN PSR TS
Elg|2 A (X0l
El 1R EAMH|S
2l o |=|=z
Joint No. Film No. E || Grade Reject Welder Remarks
o
5 Cause ID No.
goHs EEEE | e A=l |Z
21285 5|2|S| |5|8| 52 | 222 |sanea| w 2
cic|3l 5|28l 5|5 )5l & 2ol
Eux“a“as%&&*;,gao ==
AHHEHEHEBHEHE
gl &o|3| 3|25 |a|F|a|o|z
E-11570 cleeeelele|e|e|@e|e
A04 5 - 6|V 1015
6 - 7|V 1015
7 - 8|v 1015
8 - 91V 1015
9 - 10V 1015
10 - E|V 1015
~BLANK~
r\:.:.wﬂ.r:xf'l jak 1]

Mitnessed bl

i p ‘e e
A LEPT]

L AT L z:\uiw—_ﬁ
ot Mo, | 210881
. 894 %

i

Tt
=
] WITNESSED

urf

GZanls‘chw/ uf;df’ =4

Industrigl Services

@A PN Co, Ltd. @A PN Co, Ltd.

el Level
flxamined gyC.J.KWON“M II ,ipprovedotl,y B.M.SHlM_“_—‘h oy 1T

18Q-009-2-1

123/309



CCK-4511951391-0100-K01-00001-073
REPORT OF MAGNETIC PARTICLE EXAMINATION

A=E8AMNEEIA

P 7]

Disune

ASME

Report No.

ILSUNG CORPORATION

IS-APN-E-11570-REP-MT-001

Page 1 of 1

Project Name &AM

CARMON CREEK PROJECT

Customer

xoXx
TET

SHELL CANADA ENERGY

Dwg. No. =S

VP-SG07-E11570-001

Traveller/PCS No. Ezllg2}

N/A

Work Order No. & P/O No. SAIH S

P-135G-007 / 4511951391

Procedure / Acc Criteria & XA /EHY 7| =

Rev. A
VP-SG07-COMM-010 Rev. A
(ISC-MT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6
+ API 660 (8th ED. 2007)

Item Name =% Item NO. 2 S Surface Condition 3 AFEf
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Material/Thickness X &/F 7| Method 2JAHEHE Particle X+
SA516-70(N) / 17T Wet &4l L1 Dry 24| Color &4 [ Fluorescent & &
Magnetization Direction Equipment ZHH| Applying Current S & &
pAS=Ig= i st et Continuous % [ |Residual &+
Yoke 223 ong & Brand & &Y NAWOO Magnetization Current AN3t&E &
[IProd Z2= | [] Circular &8 Model No. 2 : MY-2 AC 18 [Ipczz
] |:| Both &E&8 Output &3 101b Current 85
220V, 2.6A Amps 2HH O}
Light Source =2 ZH| Light-Source to Object Distance/LUX ZHHE/ZE | Spacing Hel in
 GLOW LAMP 550 W 150 cm 1130 Lux 4~6 [Jem
Black Light No. S#ZI0I1E HE Black Light IntensityS242}0| E BT Demagnetization & Xt
N/A N/A feed [ ] pwien| [ ] Yes 2R No EZg
a B o
Ident. No g '% Interpretation g Remarks
Holus o = © H| 2
o | = £3
A04(1-2) ' No Recordable indication

Repaired area
T

~BLANK ~

ity Ey\/iawed by
< { ALt L\l\g_ﬁ/‘ | Y]
EhM inarsed by

ey

S REVIEWED

I WITHESSED
Date / Signature:

(¥

Z’J&ﬁ
Industrial Services
|:| SKETCH ON DOT LINE, IF NECESSARY or D ATTACHED. Z2A| "M otof] AAHX|SHAHLL L= MBS A,
Date&Time of Examination 2 At XH/AI 2 2014.08.20
Examined by Level
A @ C-J-KWON W e 1T |[Date of Report w M T 2014.08.20
@ AP N Co, Ltd. Owner/CustomerF 2 /04 ZH 58
Approved by Level
s o B.M. SHIM -4'%:—'\:’ e I [_|Third Party Inspectors 2124 Ab 2+ [ ] ANVAI
@ A P N Co, Ltd.

1SQ-009-2-3

124/309



CCK-45REBOSN OFIRAEHOGRAPHICERAMINATION

2 AEEMASEE DA

IPAGE

A S M E Report No.
f)Lszmg ILSUNG CORPORATION
Page 1 of 3
Customer SHELL CANADA ENERGY P’°je°}‘\:":me CARMON CREEK PROJECT
il o SAE
Iltem Name Traveller/PCS NO.
= VRU INLET GAS COOLER N/A
=4 Edsat
item No. E-11570 Work Order No. SAIH S P-135G-007
HIHG P/O No. 4511951391
Densitometer I.D No. 06013399 Material / Thickness SA516-70N
SEA 2P7HE ME/2HEN 10, 15 mm
Shooting Position Single D Double Panoramig Dwg. No. VP-SGO7-E11570-001  Rev
Ea4AX chel 01=s HEA Sods ’
View . Single D Double Weld Thick'/Reinforcement 10,15 mm
s eHat & SIFNEBHY 2 mm
Joint Config. BUTT JOINT Penetrameter/Constrometer ASTM 1B S. Side
g8 Y SUEAHAZA N/A [ ] F.side
X-ray Equipment/Radioisotope N/A KVP mA Shim Thickness N/A [ ] inch
AAY Ol HH/SHAL I~192 [ ] CO60 40 Ci A= [] mm
Focal Spot Size/Source Size D inch Sensitivity Wire type . inch
£ 59 3.0X3.0 mm o o | A Al 0.013(W7), 0.016(W8) [] mm
Exposure Time hr min 55  sec Film Type/Brand/Size TYPE I / Fuji#80
S EAZ _ ~ hr 4 min 30 sec 2 5 e /3ol 41/2"x 12"
~ Source to Object Distance 250 ~ 500 []inch Screen Front 0.005 inch
£ ZI(MIN) mm A3 Back : [] mm
Source side of Object to Film Distance [ ]inch "B" Attached ]
_ 12,17 = No 2
ZEHel (MAX) mm Yes & o 2
Speafied Density - Lead Backing
gyt 2.0~40 et et Yes & [] No &
VP-SG07-COMM-010
Rev.
Surface Condition D As Ground As Welded Procedure/Acc. Criteria (ISC-RT-06)
HH A Aot 23 XA BEIE ASME SEC.VIll DIV.1 2010ED.+2011ADD.
UW-51 API660(8th ED.2007)
No. Of Exposures 1 No. Film/Cassette 1 SH'T
LE3 > Cassette W Film 0H=>
Exposure Setup Total Sheet 26 SH'T
20
Remarks| pysiing BrRoviewed by
I8¢ |[OWinessed by
QA DEPT.
ASNT Levg]
Certi MNo. 210861 ,
DATE > . 7.2
Location Marker Placement l:l Source Side Film Side
Examined '
xilmmegby . "Eﬁ‘ﬁ' II Date of Examination Z{ At X} 2014.09.13 ~ 30
C-J-KWON%’(/L/ = Date of Report & A ZHUX  2014.10.01
@ AP N Co, Ltd. Owner/Customer 23/ ZH 52
E/eviewed
Approved by Level 111 O Wutnessed IH REVIEWED
= of B.M.SHIM e i
Date nature
& A P N Co, Ltd. — ¢
1SQ-009-2-1 125/309 st '5 134712 hahdbil 4

HSB GS
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CCK-45REBORI OF RAHOGRAPBICEXAMINATION
AL EBRANEEDA

PAGE| 9

A S M E Report No.
4 ’. Slﬂ? G ' IS-APN-E-11570-RT-003
Page o of 2
A EBBHEEEIEREE
sl=|E|g|® HZ2IH|AIAH|A]E
2|22 AIF(2|®0]|2
I EIE: 2 Al |el|=
o SREREIE
Joint No. Film No. E J|| Grade Reject Welder Remarks
w
o B s n=ws 1. 8 2 Cause ID No.
) —_ >
2lg|8 SEE 5% 53 | =22 | sanus W@
AHEHNEEEHREE: 210!
a‘ax“é“és-;,gsg§ao ==
gl o 151312 2(31E|l2|ElR|B
gle|s|a|s|a|E|5|d|2(a|5|
E-11570 CleeleIve@|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 Y 837
7 - 8|v 837
8 - g|v 837
9 - 1]v 837
T2-B01 1. - 2]|v Y 837
2 - 3|V 837
3 - alv 837
4 - 5|v 837
5 - 6|V 837
6 - 7]V 837
7 - 8|v 837
8 - 1|v 837
A01 1. - 2]v 025
V.4
2 - 3|V 025 REVIEWED
3 - 4|V 1S n@llﬁﬁeviev jed PY\ 025 |bate / signature:
4 - s5]v Is|c_|[LIvmesy 2’—{ 025 f
A BEPT. rmanis ioy/d
5 _ E Vv D\ST\T tlev BT " 025 Industrial Servides
Barti—Mo—216684
A0S 1 - T . 1.207
2|V DAE Lot 025
2 - 3|v 025
3 - 4alv 025
Level—". Level
Examined byC.J.KWON‘@ — TR Approved by  B-M.SHIM ‘i“h AR
Al & = ol
@A P N Co., Ltd. @A P N Co., Ltd.
1SQ-009-2-1

126/309




CCK-45REPORT OF AANAGRAPHICOEXAMINATION  [pace] /o
GAdEBANEEDAN

A S—_""— Report No.
0 L § ﬁ ﬁ v M E IS-APN-E-11570-RT-003
' . Page 3 of 3
B EREHREEBEE
A EIREIEIE IR EEE
g2lg|a| [H]|=|"|x |0
zlzle zlu{al=
8 o |=[=
Joint No. Film No. E J|| Grade Reject Welder Remarks
[72]
5 ID No.
2o s yEus | e AEIRES Cavee | Do
2|3 s SEE 5% s3 | =e= | szMus ETR— ]
AEEHNSHERABE a0l
TEMEEREEEHEAEIRE T
AR R EEHEEEE
g &o_n_nwa.bml—mom
E-11570 e oleE|le|@|e|e
A05 4 - E|v 025
~BLANK~
Disune Hioviowpiby
Isgq |OWimesged by
QA DEPT,
ASNT —
Certi [No. 0561 L
o o
1| REVIEWED
[J| WITNESSED
a )
A /6
Industrial Services
Level Level
ExaminEd_byC'J'KWOW o Approved by B'M'SHlM‘*%:? gy LI
Al & = ol
& A P N Co,, Ltd. @A P N Co,, Ltd.
1SQ-009-2-1
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- CCK-45REBORIL OF. BAIMOGRAPGICEEAMINATION

128/309 =>4

HSB G&

5 IPAGE]
9 AFN ST AEE DA |
A S M E Report No.
OLsune ILSUNG CORPORATION AL R0t
( Page 1 of 4
Customer SHELL CANADA ENERGY Pr °je°i:“:me CARMON CREEK PROJECT
= o T SAE
Item Name Traveller/PCS NO.
= VRU INLET GAS COOLER N/A
Zd Ergeal
Item No. E-11570 Work Order No. SAHH & P-13SG-007
HEHS P/O No. 4511951391
Densitometer I.D No. 06013399 Material / Thickness SA240-531803
STAH 717IHE ME/2HEN 15 mm
Shooting Position Single D Double Panoranmic Dwg. No. VP-SGO7-E11570-001 Rev
= P ches orse HEA COHS ) ‘
View Single D Double Weld Thick'/Reinforcement 15 mm
B e e SREWSHR 2 mm
Joint Config. BUTT JOINT Penetrameter/Constrometer ASTM 1B S. Side
EZRN SMEA/AZEA N/A [ ] F.Side
X-ray Equipment/Radioisotope N/A KVP mA Shim Thickness N/A (1 inch
A0l HH/SAR LA Ir-192 [] co-60 35 Ci &SN [ ] mm
Focal Spot Size/Source Size 3.0X3.0 [ inch Sensitivity Wire type 0.016(W8) inch
=332 s mm UE/EASNET ' (] mm
Exposure Time hr min sec Film Type/Brand/Size TYPE L / Fuji #80
' L E A2t ~ hr 7 min 30 sec 2 E Bt /=7 41/2" x 12"
{
Y Source to Object Distance 575 (] inch Screen Front 0.005 inch
EHHHEI(MIN) mm A3 Back ' [] mm
Source side of Object to Film Distance D inch "B" Attached ]
_ 17 Yes = No 2
= Z3{2) (MAX) mm e °T
Speafied Density Lead Backing
s 2.0~4.0 St et Yes & L] No 2
[:I VP-SG07-COMM-010 Rev
Surface Condition As Ground As Welded Procedure/Acc. Criteria (ISC-RT-06)
I O AHEN Ao} 4 BN/ BEHINE ASME SEC.VIII DIV.1 2010ED.+2011ADD.
UW-51 API660(8th ED.2007)
No. Of Exposures 3 No. Film/Cassette 1 SH'T
SER S Cassette L Film D=
Exposure Setup Total Sheet 51 SHT
[] RS
I" e Remarks-
Location Marker Placement D Source Side Film Side
i |
, Exi\lmme% by ) "Ej‘ﬁ I Date of Examination ZAIYX  2014.10.28 ~ 29
{ =
‘ C.J.KWON A’/ Date of Report 21K H& A 2014.10.31
@ AP N Co, Ltd. Owner/Customer T 2F /14257
' Z
Approved by Level 111 Q/R.?ymwe“ ; REVIEWEL .
% 9o BMSHM G | [Third Party Inspector 1Atz [l WH
S Date / Signature:
& A PN Co,Ltd P )3 I
1S0-009-2-1 Y G ‘
14412 Industrial Serv



' ' CCK-45REPORI gF RADIOGRAPPIIEERAMINATION Pace
GAEELANEEE LA

A m E Report No.
L S i] ﬂ ﬁ 1S-APN-E-11570-RT-004
Page 2 of 4
M EEEHEIREEEIE
s | = (S(L|=|H|S ALY A E
E|E(2 ZIF|H X o2
glElE E (M H]|=
2 i ql=
Joint No. Film No. E J]| Grade Reject Welder Remarks
]
c
B0 S T |- . _(% ‘E Cause 1D No.
glols 52|12 15|®| s | =22 |samus| w 2
elc|2]| _|=|3lslEl=]¢e
A EEIEE 2le|g|B 8 el
R EHEEEREE
slz|o|s|sla|2|5|E|2|a]5|
E-11570 RO IPILIL|I®|® (@ |8|8
BO1 1 - 2|1V 1279
2 - 3|V \% 1279
3 - 4lv 1279
4 - 5|V 1279
5 - 6|V 1279
6 - 7|V \Y 1279
7 - 8|V \Y% ) 1279
8 - 9|V 1279
9 - 10| V 1279
10 - 1MV 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 - 11V 1279
BO7 1 - 2|V 1279
2 - 3|V 1279
3 - 41V 1279
4 - 5|V 1279
5 - 6|V 1279
6 - 7|V 1279
7 _ 8| v 1279 Industrial Sgrvic
8 - 9]V 1279
Level Level
Examined byC.J.KWONng II Approved by B.M.SHIM E"tg III
Al = & 2l
@A P N Co., Ltd. &A P N Co, Ltd.
1SQ-009-2-1

129/309



' CCK-45REBORI gF. RADIQGRAPICIHRAMINATION

IMNMEEXANSELA

>]

ASME [[ronme
1S-APN-E-11570-RT-004
p f
age 3 o] 4
HEIEBEHEIEEIEEIE
st |zl 3Hla2 " A]E
E12|2( |ZFH|[F|=(®]0]2
glz|z ||
o ol |m=
Joint No. Film No. E Jt] Grade Reject Welder Remarks
12}
c
s ol v B m=ws 1<l ‘ _‘% ‘E Cause ID No.
2l3|e g2l |E|E] s 2 | 222 | smAMRS B 2
g = =13 c(E]=|2 ol
=3 =4 [=]
=1« |<l8l5|E|5|2]5| 2| 8] 5]8 =
AR EEEEEEEE
gig|o|3|3|w|a|S|alfla|o|x
E-11570 QIRePIv eI IR®|e |8 |8
BO7 9 - 10|V 1279
0 - M|V 1279
1M1 - 12]v 1279
12 - 13|V 1279
13 - 14|V 1279
14 - 15|V 1279
15 - 16(V 1279
16 - 17|V 1279
17 - 1|V 1279
BOS 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
0 - M|v 1279
1M - 12|V 1279 REVIEWED
g E-WITNESSEL
12 - BV 1279 r;m Sigpaturg:
13 - 14|V 1279 ﬁ
14 - 45|V 1279 Industrig! Se
15 - 16|V 1279
16 - 17| V 1279
_Level Level
Examined byC-J.KWON — II Approved by  B-M.SHIM _:i._-‘h III
. e P B Approveds il
@A P N Co, Ltd. &A P N Co., Ltd.
1SQ-009-2-1
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CCK-45IREPORT OH RANOGRAPHICIEXAMINATION

dAEdERJANEE DA

PAGE,

14

ASME [ [
I1S-APN-E-11580-RT-004
Page f
® 4 O 4
Z|E|s|&[7I|d|H|E|® |22
st = (2|2 | S|EH|22|H AN E
ElE|a ZIg|H | X |02
gl1g|E E\A S
ol of o |e
= = AT
Joint No. Film No. E 1| Grade Reject Welder Remarks
0
c
oM s 2EYS | < NE ‘E Cause ID No.
El2|8 5| 2|8 [5]¢| s = | =22 |sanws| w 2
3 3|1
A ENEH A 2ol
| lxlClo)lE|EBI2|E|lB]l )]0
Q. Q Olx| X[ m|olo]cl D oy 0N
slS1218|8(8l51215|5(5|8(8
glE|9|2|2|wp|a|>|a|Floo|x
E-11580 cleloelelee|®|e|e|e
B08 17 - 11V 1279
~BLANK~
EVIEWED
O W|TNESSED
Date / Sjgnature.
ernjanischer Iovd‘b"d
industriat-Servi
Level - Level
Examined byC“J'KWONW e 11 Approved by B.M.SHIM 2 111
Al =] 5 ol
@A PN Co,Ltd. @A P N Co, Ltd.

1SQ-009-2-1
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CCK-45REBORL Q1 GANOGRAGHICOEZAMINATION  Page] (7]
SAEED]ANEEDA

A S M‘Eﬁ Rep;rt::b'l E-11570-RT-005
{Lsunc ILSUNG CORPORATION APNEHSTORT.

Page 1 of 3

Customer SHELL CANADA ENERGY P’”“;:‘:’“e CARMON CREEK PROJECT
T T SAE
Iltem Name Traveller/PCS NO.
VRU INLET GA LE N/A
oy ! S COOLER =aza)
Item No. E-11570 Work Order No. SAHH S P-138G-007
HOWE P/O No. 4511951391
Densitometer 1.D No. 06013399 Material / Thickness SA516-70N
BEA 7|17|HE PUESTE VDY) | 17 mm
Shooting Position ] Single ] Double Panoramic Dwg. No. VP-SGO7-E11570-001 Rev
SS9 chyds 01Es HEA ToHHES ’
View Single |:| Double Weld Thick’/Reinforcement 17 mm
me ot ox BESH/IRL 2 mm
Joint Config. BUTT JOINT Penetrameter/Constrometer ASTM 1B S. Side
S22 SUEAHAZA N/A [] F.Side
X-ray Equipment/Radioisotope N/A KVP mA Shim Thickness NA L] inch
A0l HH/SARNL 192 [ ] CO-60 40 Ci Ry [] mm
Focal Spot Size/Source Size 3.0X3.0 D inch Sensitivity Wire type 0.016(W8) inch
£ &¥ 373 e mm 2T /EANET ) [ ] mm
Exposure Time hr min sec Film Type/Brand/Size TYPE 1 / Fuji #30
CEEAMZ ~ hr 7 min 30 sec Z S e /3ol 414/2"x 12"
-Source to Object Distance 575 [ ]inch Screen Front 0.005 inch
£ 2{(MIN) mm A3 Back ) [] mm
Source side of Object to Film Distance |:| inch "B" Attached D
19 Yes & No 2
LEHe2| (MAX) mm o -
Speafied Density - Lead Backing
s 2.0~4.0 et Lt Yes & L] No &
O VP-SG07-COMM-010 Rev
Surface Condition As Ground As Welded Procedure/Acc. Criteria (ISC-RT-06)
4 Aot 2 XA BEIE ASME SEC.VIIl DIV.1 2010ED.+2011ADD.
) UW-51 API660(8th ED.2007)
No. Of Exposures 2 No. Film/Cassette 1 SH'T
LYE3 s Cassette Li Film 0=
Exposure Setup Total Sheet 34 SH'T
ER-RUIES
o = 2 RemT:\rjjs
\
9 @ B |
(I [ - Mo, 210384
S - ki Lo 2. 20 /4

ﬁ.
Location Marker Placement [ | Source Side Film Side
Exilmme%by /, LE;\::?I II Date of Examination Z A2 X} 2014.11.19
' C.J.KWON - = Date of Report 204 XA T 2014.11.20
@ AP N Co, Ltd. Owner/Customer E2F/IH U=
Reviewed
Approved by Level III O witnessed
& o BMSHM B |:|Th|r < rry*lnsgec r SelZ Al
& A PN Co, Ltd. - : Y3

1ISQ-009-2-1 132/309 ‘{:r,»a HSE GS L__Tdustrial Servig



CCK-45 REBORIL OF. RADIOGRAPMICEXAMINATION  Ppace] 16
FAEENRAEEDA

ASME] [fme
0 L s u n G IS-APN-E-11570-RT-005
‘ P f
age 2 o] 3
B BEEEEEREE
sz (e S (H|2|2|H|AE
== =] Z 2|’ | X |02
21 2 k3 Z(A|H|=
& ¢ o
Joint No. Film No. E J|| Grade Reject Welder Remarks
72
c
_§_.I> ﬂ ﬂ =1 %%55 | < . g ? Cause ID No.
5| 2|8 s|2|8] |2|8| s2 | 2o | smmws| W 2
ol 3|2 s|l=1| e 8
alcl3| 518155155 210l
== |x|Bl%|E|5[2]|5]|B]2]|5]9 =
O |0|lx|lxx|olole|c]| @& Q| =
S15l818[312|5|2(5|515(8]|8
2 clO0||a|n|x|o|alF|a|o]|e
E-11570 QeI |®|o|8|e
B04 1 - 2| v 1279
2 - 3|v 1279
3 - 4]V 1279
4 - 5|V 1279
5 - 6|V 1279
6 - 71V 1279
7 - 8|V 1279
8 - 9| v 1279
9 - 10|V 1279
10 - M|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 - 11V 1279
B05 1 - 2| v \Y 1279
2 - 3|V \" 1279
L B I e Ao | I -
4 - 5|V i 1279 |f5 REVIEWED
T WITNESSED
5 - 6|V 1279 Date / Signature:
6 - 71V 1279 i/l
Ly oty & ioy
7 - 8|1V 1279 Industrial Sgrvici
8 - 9|V 1279
vel Level
Examined byC-J - KWON 476:;—»_:@ I Approved by B-M-SH'MW ey LI
Al ) = ol
@A P N Co, Ltd. @A P N Co, Ltd.
ISQ-009-2-1
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CCK-45 REBORI OFLRAD{OGRAPSICERAMINATION

AMNEERAEEDAN

PAGE]/7)

A S ME Report No.
0 L s un G IS-APN-E-11570-RT-005
’ ILSUNG CORPORATION
) P
' age 3 of 3
ZE|S|&|7|d[H[E |2 |2|F
st |z |E(Y|E|H|S(H22H|A[E
=1 = ! Z|F|D (Xl |ol|2
1 AR E (Al EHS
e e P B
Joint No. Film No. (=3 J|| Grade Reject Welder Remarks
v
c
now s wEHs 1. . 8 ? Cause ID No.
slels s|2|E| |5|®| == | =22 |ezrws| w 2
[O8 =1 3 |2 1|
M EINEIE R 20l
A MEEE R EE AR
2|8|5\8[%[2(5|2|5|5|5|5|8
gl&(o|3|S|a|d|5|a|f|a|o|e
E-11570 oleoeelelee |e@|e|e
BOS 9 - 10| V 1279
10 - 11|V 1279
11 - 12|V 1279
12 - 13|V 1279
13 - 141V 1279
14 - 15| V 1279
15 - 16| V 1279
{ 16 - 17|V 1279
17 - 11V 1279
~BLANK~
<
o REVIEWED
L
Dlate / Signature:
= A,
L4
4
industrial Servicgs
Level Level
Examined byC-J.KWON //17(7_—/'7’3{@ II Approved by B-M-SH'Méﬂ'h S IIL
Al 8 i & ol
&A P N Co., Ltd. &A P N Co,, Ltd.

1SQ-009-2-1
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CCK-451RERPORIT -OR EANOGRAPHICOEXAMINATION PAGE] 15
S AN EDAEE DA
A S M E Report No.
Disunc ILSUNG CORPORATION AP e
L - ‘ Page 1 of 2
Customer SHELL CANADA ENERGY P’”“}‘\}”:"‘e CARMON CREEK PROJECT
TET . . 2SAME
ltem Name Traveller/PCS NO.
! VRU INLET GAS COOLER N/A
=g Eglsat
Item No. E-11570 Work Order No. SAHH S P-13SG-007
HEWE P/O No. 4511951391
Densitometer |1.D No. 06013399 Material / Thickness SA240-S31803
A 77|HE PUESTE IRy | 15 mm
Sho;ting Po§itioh Single (I Double Panoramig Dwg. N:. VP-SGO7-E11570-001  Rev.
=N NN chadt o=y HEA SoHS
View ', Single D Double Weld Thick'/Reinforcement 15 mm
s o £ SYSNSTRY 2 mm
Joint Config. BUTT JOINT Penetrameter/Constrometer ASTM 1B S. Side
2 Y L ERZHAEN N/A [] F. side
X-ray Equipment/Radioisotope N/A KVP mA Shim Thickness N/A L] inch
HAY 0l BHI/ISHRA 192 [] cO60 40 Ci R (] mm
Focal Spot Size/Source Size 3.0 X 3.0 [Jinch Sensitivity Wire type 0.016(W8) inch
FE® 3 R mm UT/EANEHE ‘ [ ] mm
Exposure Time hr min 35  sec Film Type/Brand/Size TYPE | / Fuji #80
’ T E A2 ~ hr 7 min 30  sec 2 8 e e/3adl 4 1/2" x 12"
| Source to Object Distance 500~ 575 [ ] inch Screen Front 0.005 inch
£ 2 H2I(MIN) mm A3g Back ' [] mm
Source side of Object to Film Distance ) inch ngr .
ource side of Gbisct o Fim Dit 47 L] B" Attached Ves @ O no 2
ZENZ (MAX) mm
Speafied Deénsity . Lead Backing =
=5 2.0~40 ARIEET] i Yes & D No £
VP-SG07-COMM-010
. - Rev.
Surface Condition [ As Ground As Welded Procedure/Acc. Criteria (ISC-RT-06) A
I o AH. Aot 2 BIM I BEINE ASME SEC.VIll DIV.1 2010ED.+2011ADD.
UW-51 APIS60(8th ED.2007)
No. Of Exposures 2 No. Film/Cassette 1 SH'T
=234 Cassette Ui Film O %
Exposure Setup Total Sheet 18 SH'T
0f -1 O, = sue
_ - g = Remarks Rt [aett
\ N | SRR
O @& Ol \
O O — u 0 s~ | o
W, B
Lbcation Markér Placement D Source Side Film Side
i |
| Exilrmne% by | %7:‘__/_‘ L% 11 | [Z] Date of Examination ZAKIR  2014.10.20-11.28
‘ C.J.KWON = Date of Report 2 A RAUX  2014.12.01
@ AP N Co, Ltd. Owner/Customer TR2F/DH A S -
REVIEWED
Approved by Level 177 | M Roviewed 0 WITNESSEL
& 9o BMSHM v dia DﬂrMﬁfﬁis’bector SeUAHAH / Signature:
@ A P N Co, Ltd. , g L m s 2 iL
ISO-009-2-1 . Industrial Servi¢
135/309 (o st L
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CCK-45REPORI OF RAHOGRAPHIEIERAMINATION

IMNEERAEEIDAN

PAGE g

A S ME Report No.
0 L s u n G IS-APN-E-11570-RT-006
Page 2 of )
2 (g|s|&|721|dHIB [ [2]|2
8|z |E(d|gd| S| 2] HE[E
===} =& [xI oL
FH|E E|AM|HS
<] 5] o
Joint No. Film No. E 71| Grade Reject Welder Remarks
(4]
=4
o0l s n=us |e - S g Cause 1D No.
213l s|2|S| 5|2 5= |=ex|sanes| w 2
o|c|2 =l8ls|=|=l|s a0l
=l s 1121812821515 8l5]S el
gls|8]3|3|2]5(8|5|2]5 2|8
2219 Sl8la|2|S|a]|f|a|0]|x
E-11570 QIRee|ele|e|e[e|e
B02 1 - 2|V 1279
2 - 3|1V 1279
3 - 4|V 1279
4 - 5|V 1279
5 - 6V 1279
6 - 71V 1279
7 - 8|V 1279
8 - 9V 1279
9 - 10| V 1279
10 - 11|V 1279
11 - 12| V 1279
12 - 131 V 1279
13 - 14|V 1279
14 - 151 V 1279
15 - 16 \% \Y 1279
15 - 16R| V 1279
16 - 17| V 1279
17 - 1]V 1279
~BLANK~ r”“_r/ o | l‘
' i
I
e :
: - 2 :‘nj/ t
N O/ AR /M-;_,_.},/_l REVIEWED
/ Signature:
i
ermani¥cher Iolyd
Industrial Servi
Level Level
Examined byC- J KON W e 11 Approved by B.M.SHlMQ‘.—-'&:;p LT
Al 2] N ol
& A P N Co, Ltd. &A P N Co., Ltd.

18Q-009-2-1
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CCK-4511951391-0100-K01-00001-073
REPORT OF PENETRANT EXAMINATION

AEgaANE DA

' isune

ILSUNG CORPORATION

ASME

IPAGE] )0
Report No.
IS-APN-E-11570-REP PT-001
Page 1 of 1

Project Name 3AY

CARMON CREE

Customer TEF

K PROJECT

SHELL CANADA ENERGY

Dwg. No. £HHS

VP-SG07-E11570-001

Rev.

Traveller/PCS No. EBl &

N/A

2t

Work Order No. & P/O No.

SAIHE

P-13SG-007 / 4511951391

Procedure / Acc Criteria =Xt /E ™ 7| &

VP-SG07-COMM-010
(ISC-PT-06)

A
A

Rev.

ASME SEC.VIIi DIV.1 2010ED.+2011 ADD. APP.8
+ AP! 660 (8th ED. 2007)

Item Name =Y iftem NO, #E H3& Surface Condition X2 A€l
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Process of PTA| £ EHAZ % Black Light No. E3{2|0|E & Black Light Intensity E24 20| E &<
VISIBLE, SOLVENT REMOVABLE N/A N/A fted [ 1 wiert
Material/Thickness MZ/FH |Testtemp. AI®2% | Light Source =% ZH| Light-Source to Object Distance/LUX ZHHa|/Z S
SA240-S31803 / 15T 15 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant | BrandAtE, Type®Ell, Batch No. Xl = 5|  Apply [] Brush &= Dwell time & £A| 2t
S| NAWOO / NPP-2 / 13NPP14 g Spray 2At [ | Immerse 2= 10 min =&
Emulsifier Brand4t X, Type&Ell, Batch No. M =H 5| Apply [ ] Flow-on =& Dwell time x| A2t
e 5 A N/A =g | |spray2At [ ] immerse &% min &
Remover BrandAHE, Type®Ell, Batch No. M =85 | Apply [ ] Brush 22 [v] Handwipe Stotd
Al A R NAWOO / NPR1-3 / 13NPR14 Hg [ _]Spray 24t [ ] immerse & & (] wash 4oy
Developer | BrandA}E,Type3 Ef, Batch No. M| =#5| Apply [ |Brush 5& Bleed out Z&A| 7}
3 A A NAWOO / NPD-4/ 13NPD14 HE Spray AL [] Immerse &= 15 min &
a B ©
2 S 3
Ident. No 3 T Interpretation g Remarks
Holws < |« B oo © b2
g 8 S8
B02 (15-16) Y No Recordable Indication Repaired area
~BLANK~ e
! T T
REVIEWED ‘\ N ’
TTWITNESSED c 7
Date / Signature: | /”0'/*;67 =7
> ) 7
Industrial Seryices
L__| SKETCH ON DOT LINE, IF NECESSARY or |:| ATTACHED. ER2A| Mokl AHX|SIHL E= HEE A,
[ patesTime of Examination 2/ AF2I XHAIZH 2014.11.27
E ed b : Level
xilm'" - YC.J. KWON 47\_”;:.;‘1 [/]pate of Report =4 H&2Xt 2014.11.27

Approved by o, |
=~ ol B.M. SHIM

@ A P N Co, Ltd.

2

Level

[ owner/CustomerF 2 F /224 25

i

- ITI

@ AP N Co,Ltd.

[IThird Party Inspectors 212 Atz

[] ANVAI

1SQ-009-2-4
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CCK-4511RpbeRr BFAI1RASONIE EXMAINATION

O

=

[PAGE

2]

O & AFALE 8 DA ;

Disune

ILSUNG CORPORATION

ASME

Report No.

1S-APN-E-11570-UT-DF001

Page 1 of 1
Project Name SAYH Customer F2F Dwg. No. SHEH S

CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. /\

Traveller/PCS No. Ezlfg2} Work Order No. & P/O No. SAIHZS Procedure /Acc. Criteria Z XIA/EHH 7| = R
ev. f E
N/A
N/A P-138G-007 / 4511951391
ASME SEC.VIl.div.2 para.3.3.4 2010 ED.+ 2011 ADD.
Item Name % ltem No. 2EHS JointNo. EFMHS
VRC INLET GAS COOLER E-11570 SEE IDENT.NO
Joint Config &2 % Method A| & gHH Surface Condition M AE| Material/Thickness M Z/EH|
i ~s SA182-F51(S31803) , SA765-11 +
NIA contact @% [[immerse 4% AS MACHINED 531803 CLAD / 83.95.143T
Test Temp. AE2E Test Type el Manufacturer K Z=A} | Serial No. 28t % | Due Date 22X}
Equipment
[ZBmbient &2  [] Elev. 82 AlE A EPOCH XT OLYMPUS 081113804 2015.06.12
Type Block Angle | Frequency Size Manufacturer Serial No. Type Length Manufacturer
el nyAE a5 37| o UHHS SE 20l BN
Transducer B2S 0° 2MHz 240 MWB 57745-59903 Cable
ELEX} A olE | LemoQ0O+
Lemo00 2M KrautKramer

Test Angle AMEZIT

Couplant F0HZ

OEE

Calibration Block

0° [] 45° [] 60° [ 70° | [Jowceinzaina  [“]oi 22 [Jome W, REFERANCE BLOCK
513 |ioca 8
ident. No. 8| & | x| tensth | wigh | Depth %Mﬁi“)) g Remarks
_ = ? |
g ol H 35 from Zo| = 2ol BRDM H
2 = g2
Channel flange v No Recordable indication 1150*1358*143T - 2EA
Channel cover v No Recordable Indication 1358*98T - 2EA
Channel cover flange \' No Recordable Indication 116071358%143T - 2EA
Stationry tubesheet \ No Recordable Indication 1358"83T - 2EA
~BLANK~
ﬂymml i by
Sketch of Scanning
S. J. HWANG |,
/7% 27 . %0/
7
/ z
7 REVIEWED

:

O WITNESSED
Date / Signature:

;ermanlsc;er fcoy

ncustrial Scr"lcne

DSKETCH ON DOT LINE, IF NECESSARIY. or

ATTACHED. Z 2A| &M otof] A3 x|t

EXFTEE:

Examined by S.M.LEE
Al o

=

Level v Date&Time of Examination Z AM XA ZF 2014.08.27
II
2l [“]Date of Report 2 1A At AR} 2014.08.27
@A P N Co,, Ltd. [] Owner/CustomerF /1M zt= 2
Approved by 4‘% Level
=~ o B.M. SHIM sy LT [ T Party inspectorS ST B AT & [ JANVA]
@A P N Co,, Ltd.

1SQ-009-2-2
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CCK-451RERGRT-OE AL THNSONOD EXARENATION

=

=

I+ & & Al

282 10 A

IPAGE

une

ILSUNG CORPORATION

ASME

Report No.

IS-APN-E-11570-UT-001

of 1

Page 1

Project Name ZAtd

Customer 2%

Dwg. No. THHZ

CARMON CREEK PROJECT

SHELL CANADA ENERGY

VP-S$G07-E10070-001

Rev. /\

Traveller/PCS No. £zl 2}

N/A

Work Order No. & P/O No. 2AHH S

P-135G-007 / 4511951391

Procedure /Acc. Criteria EXIAM/HEH 7| =
VP-SG07-COMM-010(ISC-UT-086)

Rev. A

ASME SEC.Vil.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SAS578 Level C + APl 660(8th ED.2007)

ltem Name =%

VRU INLET GAS COOLER

ltem No. £E8S

E-11570

Joint No.

P S

SEE IDENT.NO

Date / Signgture:
WL

ermanischer Lioyd

Joint Config E 22 Method A|& gHH Surface Condition ™ Ate] Material/Thickness M /S
Butt Joint Contact d= [ immerse 7 AS WELDED and AS GROUND SA240-S31803 /15T
Test Temp. AMEex Test Type EEl Manufacturer X ZAl | Serial No. 25 [ Due Date SR YA}
Equipment
[vAmbient 42 [ ] Elev. &2 NS EPOCH XT OLYMPUS 081113804 2015.06.12
Type Block Angle | Frequency Size Manufacturer Serial No. Type Length Manufacturer
Sief A2 Fug 37] A Z= A} AAMS SEl 20l I Z AL
Transducer|__ MSEB4 0° 4MHz 100 MWB 5746222034 | apie
L% 4C8X15LAD45 45° AMH 815 TKS DLANBO8 =
BEX z AOIE | Lemoo0+ 2M KrautKramer
4C8X15LAD70 70° AMHz 8*15 TKS DLANB14 Lemo01
Test Angle A8 ZT Couplant 0 & Calibration Block DY ES
0° a5e [Jeo° [2]70° |[Jowcein22ia  [Jon 22 [Vleme IIW, REFERANCE BLOCK
&1 8 | Locat 3
Ident. No. § g og,laillo "| Length Width Depth ‘}(QM%‘(‘()) (‘_r)E Remarks
3 o ¥ B B 210 = 210 n
= from ol 2ol 2y=2d gl
ki = s
Main seam L .
A01, AGS A\ No Recordable Indication Final
~BLANK~ .
JJLsyncG 2wed Dy
' AP
OA
A A > » v
DATE 02> N/
Sketch of Scannin
e
Bl REVIEWED
WITNESSED

Aoty

Industrial Services

[ ]SKETCH ON DOT LINE, IF NECESSARY or

ATTACHED. Al &M otol| AH X[ GHHL = B8 2.

o Level Date&Time of Examination Z3 A XHA|ZH 2014.10.02
Examined by C.J. KWON IT
A B M [] Date of Report 1A ZtAAX} 2014.10.02
@A P N Co,, Ltd. [[] Owner/CustomerF2F/02Zts 2
Level
Approved by
=~ o B.M.SHIM 4—-‘&? 2 It [ ] Third Party Inspector8 91 Z At T ] ANVAI
@A P N Co., Ltd.

1SQ-009-2-2
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CCK-4511R6RBKRI-OEAMN-THASONID EXANINA PAGE| 23
ZSMEMANSEDA ASME
) Report No.
Dusung~ ILSUNG CORPORATION
Page 1 of 1
Project Name ZAlH Customer F2F Dwg. No. EHHS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E10070-001 Rev. /\
Traveller/PCS No. E&lE2} Work Order No. & P/O No. SAIHS Procedure /Acc. Criteria H XA /EE7|ZE f
VP-SG07-COMM-010(ISC-UT-06)
N/A ) P-138G-007 / 4511951391 ASME SEC.Vildiv.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C + API 660(8th ED.2007)
item Name =9 ltem No. & &3 JointNo. EFM HS
VRU INLET GAS COOLER E-11570 SEE IDENT.NO
Joint Config 88322 Method A|& gk Surface Condition I & AMEY Material/Thickness A &/5H|
"D" Joint | . Conlact 2% [immerse 22 AS WELDED and AS GROUND SA516-70N /17T
Test Temp. AMgex Test Type el Manufacturer | Z=A} | Serial No. 22¥H 5 | Due Date 2R YUX}
Equipment
[vAmbient &2 [ ] Elev. 52 NEE-M] EPOCH XT OLYMPUS 081113804 2015.06.12
Type Block Angle | Frequency Size Manufacturer Serial No. Type Length Manufacturer
el 2T FEaps 37} H| AL Elalaked 2 e Z 0| X% A
Transducer 4C10N/4MHz 0° 4MHz 100 TKS NEEA226 Cable
E MWB45-4 45° 4MH 89 MwB 56927-70186 =
BE z HAOIS | LemoOO+ 2M KrautKramer
MWB70-4 70° 4AMHz 8%9 MWB 56929-73828 Lemo01
Test Angle A& 2% Couplant ¥ =Z0MZE Calibration Block & E%
0° 45> [Jeo° 70° | Clotcern =2z [Jon 22 [lemc IIW, REFERANCE BLOCK
3 | 3 3
(1] H o
Ident. No. § 'é‘ Lo;la;lo M| Length Width Depth ‘)(GMRQ(); g Remarks
Gdds from 2ol = 2ol 2F3RM ol
g = s
N“;'ffg;“" v No Recordable Indication Final
~BLANK~
ﬁ Tewred by
186 ||iffinees
CA D] Bl D5
DATE AoV /2 . Y
7
Sketch of Scanning
|:| SKETCH ON DOT LINE, IF NECESSARY or ATTACHED. E Al AMotol| AHX|SIAHL =& &5 A.
) Level Date&Time of Examination Z A2 XHA|ZH 2014.11.13
Examined by C.J. KWON T |
N T Date of Report # 1A SHeeIR} 2014.11.13
@A P N Co,, Ltd. [] Owner/Customer=2F/n2{Zt=n -
Approved by B.M. SHIM : Level ITI B/}'EVIEWE
g o O 2l [_] Third Party Inspector3 91 2 At L] ANIJAT WITNESSED
Date /_ Signature:
:
@A P N Co., Ltd. 7@ 2 M
Gérmaniseher Lioy

1SQ-009-2-2

140/309
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CCK-45118ERSR-O0E0J0L-KRASONIO FXGWEINATI

TS EAANEEDAN

PAGE

.
ASME

Disune

ILSUNG CORPORATION

Report No.

I1S-APN-E-11570-UT-003

Page 1

of 1

Project Name A

- CARMON CREEK PROJECT

Customer

XKoo=
T

SHELL CANADA ENERGY

Dwg. No. THHS
VP-SG07-E10070-001

Rev. /\

Traveller/PCS No. Edl| 22}

N/A

Work Order No.

&P/O No. SAE S

P-135G-007 / 4511951391

Procedure /Acc. Criteria EXIM/EEI|E

VP-SG07-COMM-010(ISC-UT-06)

ASME SEC.Vil.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C + API 660{8th ED.2007)

A

ltem Name Z9

VRU INLET GAS COOLER

ttem No. £EH3%

E-11570

Joint No. S84 1S

SEE IDENT.NO

Joint Config 32 Y Method A& Y Surface Condition ™ Atef Material/Thickness X Z&/FH
"T"Joint Contact H [ immerse 3 AS WELDED and AS GROUND SA516-70N /36T
Test Temp. Algex Test Type EE} Manufacturer B =A} | Serial No. ¥HME | Due Date T2 X}
e : : i Equipment g
[vAmbient 42 [ ] Elev. 52 A& &) EPOCH XT OLYMPUS 081113804 2015.06.12
B Type Block Angle | Frequency Size Manufacturer Serial No. Type Length Manufacturer
el nyzE | Fo4 3] A EAL UBHS HEl 20| RIZAL
Transducer 4C10N/AMHz 0° 4MHz 100 TKS NEEA226 Cable
x MWB45-4 - 45° AMH! 8'9 MwB 56927-70186 =
AR z v HOIE | Lemo0O+ 2M KrautKramer
MWB70-4 70° 4MHz 8'9 MWB 56929-73828 Lema01
TestAngle AlEZtE Couplant FZ0HE . Calibration Block BEHEZ
0° 45° [160° [@70° |[owcernzaina [Joi 2w [Y]emc IIW, REFERANCE BLOCK
g |3 i 8
Ident. No. - L°;a£|°" Length | Width | Depth ’("Mgﬁ‘)’ : Remarks
g o ¥l 3 Z z o 12
K = fom | #° 2o oxm L
g = . ==
-Lifting lug welded area \ No Recordable Indication Final (Sheﬂ 97.:‘2)
~BLANK~ ) -
23V
Pl i_b,
el
DAE by 30 | 004575
A

Sketch of Scanning

3
—d

CFREEWED

WITNZEZE]

@A P N Co., Ltd.

y Date [ Signature:
—/ ) , (’.’/f/&‘t{
ermanischer Lioyi
/ 4 Industrial Servic 3y 4
DSKETCH ON DOT LINE, IF NECESSARY or ATTACHED. E RA| HMotol| AH x|t AHL} £= HEE A,
Examined by . J. KWON Level - Date&Time of Examination ZAFAXHA|ZE 2014.11.30
Nowo T AT A Date of Report BTM ZM 2R} 2014.11.30
A PN Co., Ltd. - |[] OwnerCustomerF2F/nzj2tsn
Level
Approved by
s o B-M.SHIM 4—% - [ ] Third Party nspectorS T2 N & T ANUAT

1SQ-009-2-2

141/309



CCK-4511RERORI-OEQAI-THKASONID EXANAINATION PAGE| >&]

- o = =
S EAANEE DA ASME
. Report No.
ﬂlsuna - ILSUNG CORPORATION e
Page 1 of 1
Project Name 3AY Customer F2F Dwg. No. THHZ
CARMON CREEK PROJECT | SHELL CANADA ENERGY VP-SGO7-E10070-001 Rev. /\
Traveller/PCS No. EzllE2} Work Order No. & P/O No. SAHHS Procedure /Acc. Criteria H A /EE 7| & f
v
VP-8G07-COMM-010(1SC-UT-06)
N/A 1 P-135G-007 / 4511951391 ASME SEC.VILdiv.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SAS578 Level C + APl 660(8th ED.2007)
Item Name 9 ltem No. £ &85 JointNo. BFM HFE
VRU INLET GAS COOLER E-11570 SEE IDENT.NO
Joint Config EF 2.2+ Method A& #HH . Surface Condition EH A} . Material/Thickness X =/57|
Butt Joint, "D" Joint, "T" Joint Contact & I:‘ Immerse & AS WELDED and AS GROUND SA240-S31803 /15T
Test Temp. ANEgex 0 Test Type HE| Manufacturer X =Al | Serial No. 2H#H& | Due Date THR X}
Equipment
[VAmbient &2  [] Elev. 32 | Algztyl EPOCH XT OLYMPUS 081113804 2015.06.12
Type Block Angle | Frequency Size Manufacturer Serial No. Type Length Manufacturer
e myzE | Fogs | 37 R ZAL EEES ey 20) HEA
Transducer MSEB4 0° AMHz | 109 MwB 57462-22034 Cable
£ 2C8X14LAD60 60° 2MH 8*14 TKS DLANBQOS =
i z HOIE | Lemo0O+ 2M KrautKramer
|2caxt1aLap70|  70° 2MHz 814 TKS DLANCO005 Lemo01
Test Angle AlEZtE Couplant HE0MA Calibration Block A E2
0° a5° [ ]s0° 70° | [(ocern =2tz [Joi 22 [Yeme IIW, REFERANCE BLOCK
2 8 | e | g
ident. No. §|¢ °;aj_('|°" Length | Width | Depth "("Maﬁ‘): s Remarks
3 ol H B z =z Zlo )
- = from 2ol ol HBy=A H 2
& g £
Main seam A .
B01, B2, BO7, BOS \ No Recordable Indication Final
Nozzle to channe! shell . )
T1 72 T3 T4 v | No Recordable Indication Final
Lifting lug welded area \) No Recordable Indication Final
~BLANK~
b
Sketch of Scanning o QA DEPT, S, J. HWANG %
DATE D .69, WY/~
/
o REVIEWED
I WITNZEZED
L Date / Signature:
; i
! Gé€rmanisefier Y
Industrial Setjic
D SKETCH ON DOT LINE, IF NECESSARY or ATTACHED. E 24| HMotol AHX|SHAHL £= HEE A.
) . o » Level Date&Time of Examination ZAFXbA|ZE 2014.12.09
Examinedby ¢ j KWON / II-
Al [ ] Date of Report 2TA EtAl2lx} 2014.12.09
@A P N Co, Ltd. [[] owner/Customerx=2F/n2iztsa
Level
Approved by
=~ o B.M.SHIM 4.-‘&; LML [[] Third Party nspector S E N & [ TANVAI
@A P N Co, Ltd.

18Q-009-2-2

142/309



"CCK- 4511@%&@@-@&6@}-

Disune

ILSUNG CORPORATION

TRASQUIR EXAMINATION

S aAEE DA

ASME

[7AGE] 96

Report No.

IS-APN-E-11570-UT-005

Page 1 of 1
Project Name 3AtH Customer F2F Dwg. No. EHHE
CARMON CREEK PROJECT SHELL CANADA ENERGY

VP-SG07-E10070-001

Rev. /\

Traveller/PCS No. Eall 22}

Work Order No. & P/O No. SAIHE

Procedure /Acc. Criteria A Xt /Y 7| &
VP-SG07-COMM-010(ISC-UT-06)

Rev. A

N/A P-135G-007 / 4511951391 ASME SECVIl.div.4 2010 ED.+ 2011 ADD. APP12
ASME SEC V SAS78 Level C + AP 660(8th ED.2007)
ltem Name Z9 ltem No. £E8IS Joint No. ™M HS
VRU INLET GAS COOLER E-11570 SEE IDENT.NO

Joint Config EX 2

Method A|& dHH

Surface Condition X5 AEY

Material/Thickness - M & /57|

Sketch of Scanning

"T" Joint Contact e Dlmmerse <=3 AS WELDED and AS GROUND SA516-70N /15T
Test Temp. AEHeE . Test Type HE| Manufacturer X =A} | Serial No. 22 E | DueDate UR AKX}
T : : Equipment
[“Ambient &2  [] Etev. 52 INEES EPOCH XT OLYMPUS 081113804 2015.06.12
Type Block Angle | Freguency Size Manufacturer Serial No. Type Length Manufacturer
) HEf UL Fau 37| A ZEAL A S =15 20! HE AL
Transducer 4C10N/4AMHz 0° 4AMHz 100 TKS NEEA226 Cable
£ B45-4 ° 4M 8*9 B 56927-701 =
AR} MWBA45 45 Hz MW 7-70186 AHol= Lemo00+ M Krautiramer
MWB70-4 70° 4MHz 89 MwB 56929-73828 Lemo01
Test Angle AIEZtT Couplant M2 Calibration Block RHES
o°  [“]as° [Jeo° o° | Cloeerin22ima [Joit 2o “leme IW, REFERANCE BLOCK
| 8 |Locat 3
ident. No. § @ o;a :lon Length | Width Depth %MRQ(); S Remarks
& o] W B 2 = Zlo 1
& ol H & from Zlof =" Zlo| SEaM H 2
L sz
Lifting lug welded area - v No Recordable Indication Final(Channe! cover side)
~BLANK~
| Tinessed by _|
QA DEPT.  J.
DATE PN/
' /

O WITNZSSED
Date / Signhature:

German

EVIEWED

h r?.loyfi
industrial Services

LA

[C] SKETCH ON DOT LINE, IF NECESSARY -or

ATTACHED. Z2A| & Motol| AHR|SFAL £ HEY A.

Examlned by C.J. KWON
Al

Level - Date&'ﬁme of Examination ZAFAXYA|ZE '2014.12.19
S
m‘-” EE [“] Date of Report 5 DA &t Xt 2014.12.19
@A P N Co,, Ltd. ] owner/Customer=2F /D225 2t
Level
Approved by
s o B.M SHIM m CE I [] Third Party Inspector 21 2} At & ] ANIAI
' @A P N Co., Ltd.

1SQ-009-2-2

143/3
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CCK-4511951391-0100-K01-00001-073

[as

i

A.\Q..‘_ £
i _.’

REPORT OF ULTRASONIC EXAMINATION

lmﬁm

}_—%ﬁ}%"z}%/\}iﬁﬂ

SITC

A& B A KK @
SEOUL INSPECTION & TESTING Coff
MEEEA AT v H 2 41254(%AS
TEL : (02) 552-1112__FAX : (02) 205

Project Name A9

CARMON CREEK PROJECT

Item Name / No. 9

E-11570 / VRU INLET GAS COOLER

Page 1 of _2
Customer
oo SIEP
F A
Report No. SITCO/US-SIEP/IS-UT-
RS E-11570-001

Job / Contract No. A|&H &

N/A

Dwg. =¥ / Mfg. No. AlZHH3E  Rev.

Surface condition EHA )

Code 74 /Procedure XA Rev. 743

ASME SEC V. ARTICLE 4 / SEC VIII

VP-SG07-E11570-001 04 AS WELDED & GROUND Div.1(10E+ 11Add) // SIS H 241 IL SUNG Rev.8
Material A& / Thickness 57| Welding Method & 33y Groove Type /N3 &}
SA516-70(N) 17 mm SMAW L1 vl x Bevel
Testing Equip. Maker/Type A|ZAl 2 &2]  Serial No. Linearity Amp. Control within * 20 % FSH
A& Ay| OLYLMPUS/EPOCH XT 131465001 A XA Scréen Height within * 5 % FSH

Method AAHLH

Contact % [] Immerse 42

Couplant & &

|:| Glycerin |:| Qil

C.M.C

Test Sensitivity B4 2%

FSH 80 % [v1+ 6 dH 1 - dB

Calibration Block A Al & H

Referance Block tH]A]

=E

Calibration Sheet 3 7|2

1w Basic Calibration Block(19T) SITCO-UT-001 Attached &5

Type Nominal Angle| Calibration Angle Frequency Size Serial No. Cabli;’;ﬁg and

Kl FAARC) | AFLEC) Z3aME) | 27 (mm) | LB WME | Aos e 2 Bl
Transducer MWB70-4E 70 69.5 4 8X9 56929-71849| RG-174/2M
g &= z MWB60-4E 60 60 4 8X9  |56928-72984| RG-174/2M
MSEB5 0 0 5 ©9/2(Dual) |57464-50403 RG-174/2M

Distance measured from "0" Testing Method
[] Angle Beam (Butt-Joint) []  Angle Beam (Fillet-Joint)

AdERE 0 RE T 4.

1

-

[[] Straight Beam

A
]

] Straight Beam

E;&EVIEWE
WITNES

Date / Signatur

Industri

D

%

ermanigchdr Lioyd

v

Services

Other

Clad

[] Sketch on line. If necessory or

Examined by

Al k3

Interpreted by :

Ris %

Approved by

2 o]

(<} f4

/sfﬁ/\‘%

Level 1I

—L
=]

=2
2014.11.14
/

% Level 1 [] Owner/Customer &%/ 128 =3
. S. JEONG T 7
T 3 amwens Level 111 [] Third party Inspector []ANI/AI 39 ZAAlT

. CHUN 5 7

%2 H 241-1

144/309

SITCO MZEAL sxma



CCK-4511951391-0100- KOl 00001 073

|PAGE|

REPORT OF UL RASONI

EXAMINATION

L)

> O
4-?3}‘%]'%7{4/‘}1317\1
! Page 2 of 2
[
A& B B B X & 1l Cfsfm?rT SIEP
SIT CO SEOUL INSPECTION & TESTING Co., FTe Bt F A
21 AEEHA AT vLHE 41 454(%A1%F. B o Report No. | SITCO/US-SIEP/IS-UT-
TEL : (02) 552-1112 FAX : (02) 2058 ~JEredT S he HIiA HE E-11570-001
Ident. No. Acc | Rej ;ocano; Length idth Depth | DAC max. Remark
q¥¥s g2l x | vla o % |2 af ¥ S
E-11570 S1 Cat"D" \% No Recordable indication
~BLANKS~
pd
VIEWED
| WITNESSED
[ //f b LN/
! }} cher Lioyd
e s Industrial Services
Si(6") Cat "D"
Examined by zn Level I Date of Examination A& YA}
Al x| S. S. JEONG = 5 2014.11.14
Interpreted by : //z’-@ Level 1l O Owner / Customer &5 / 11724 =53
% zg S.S.JEONG = & J
Approved by ! et " cawmemst [ evel 11 O Third party Inspector[ JANI / Al &9 dA}®
e
= el H. Y. CHUN =t
k4] H 241-2 SITCO MEZEAl sama

145/309



CCK-4511951391-0100-K01-00001-073

|ASME

REPORT OF ULTRASONIC EXAMINATION
2R BHAAR DA

A

= |

HEEWA T

SITC
TEL : (02) 552-11

SEOUL INSPECTION & TESTING Co

E K X &

e I-u,.

Hh-$-2 2 41454(4 A5
12 FAX: (02) 2058

Project Name -ZA}H

CARMON CREEK PROJECT

Item Name / No. 9

E-11570 / VRU INLET GAS COOLER

PAGE| oY
Page 1 of _2
Customfer SIEP
% F A
Report No. SITCO/US-SIEP/IS-UT-
BIA HE E-11570-002

Job / Contract No. Al S

N/A

Dwg. =9 / Mfg. No.A|ZHH 35 Rev.

Surface condition A E]

Code T3 /Procedure @24 Rev. /A

ASME SEC V. ARTICLE 4 / SEC VIII

VP-SG07-E11570-001 04 AS WELDED & GROUND Div.1(10E+ 11Add) // SIS H 241 IL SUNG Rev.8
Material A1 2 / Thickness 57 Welding Method &7 34 Groove Type 7§41 & €l
SA240-S31803 15 mm SMAW 1 vl x Bevel
Testing Equip. Maker/Type A|ZAF 2 &4 Serial No. Linearity Amp. Control “within + 20 % FSH
A) & ZHH] OLYLMPUS/EPOCH XT 131465001 AQA Screen Height within £ 5 % FSH
Method ZAFH Couplant F &2 | Test Sensitivity 247 E
Contact & [] Immerse &3 [ Glycerin [ 0il C.M.C FSH 80 % + 6 di_] - dB
Calibration Block XA Al &3 Referance Block tB| A€ H Calibration Sheet ™A 7=
mw Basic Calibration Block(19T) SITCO-UT-001 Attached &HF
Type Nominal Angle | Calibration Angle Frequency Size Serial No. Cabli;};: and
3 o A A=C) | BRFAE() Fasl) | Z71mm) | € WS A 99 g Do)
Transducer RTD CREEP 69.5 2 6x13 12-345 RG-174/2M
g2 = =z RTD 70 63 2 8x14 12-1941 RG-174/2M
RTD 70 68 2 10x18 12-347 RG-174/2M
MSEB5S 0 0 5 ?#9/2(Dual) |67464-50403 RG-174/2M

Distance measured from "0"

Testing Method

[] Angle Beam (Butt-Joint) O Angle Beam (Fillet-Joint)
EVB&VIE ED
o T S WITNESB
% ><; 5 é D: atul 4
Germaniscljer Llc;y/f
Industrigl Services
[J Straight Beam U Straight Beam Other
‘_ﬁ; Clad
AYESAHL 0" HEH & A, U
[l Sketch on line. If necessory or [ Attached Z oA Mol AAR 2= FRE A
Examined by % Level I Date of Examination A% % =}
Al =) S. S. JEONG 5 2014.11.1
Interpreted by : %/\ Level I ] Owner/ Customer 25 / 172 =4
* A 'S.JEONG % &
Approved by ol I awens Level 111 L] Third party Inspector [ ] ANI/ Al 3¢ dALg
= Ql . Y. CHUN = F
k2] H 241-1 SITCO MZAAl =aua

146/309
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| A4S [PAGE] 2

REPORT OF ULTRASONIC EXAMINATION
29G4 FAE 1A

Page 2 of _2
A AR S T m—
SITCO SEOQOUL INSPECTION & TESTING Co., 4 F A
' MEEHA AT vt ¢392 412454(%A 5. gk Report No. | SITCO/US-SIEP/IS-UT-
TEL : (02) 552-1112 FAX : (02) 2058~ | BuA HE E-11570-002
Ident. No. Acc | Rej ;ocatxo; Length Width Depth | DAC max. Remark
4¥HE g2 x| v|a o & |z o 5% ST
E-11570 T2 Cat"D" v ‘ No Recordable indication
~BLANKS~

m,%IEVIEWED
ITNESSED

£~ —}\ZL D: I§ig ture;

S >/ % %A/o

/ ermanischer Lioy
J/N Zk Industrial Servics

AN

®

T2(24") Cat "D"
Examined by 2, Level 1 Date of Examination A3 YA}
Al 2! S. S. JEONG 5 B 2014.11.14
Interpreted by : Level 11 ] Owner / Customer &5 / 1.2 5%
b % S. S. JEONG 5 T
Approved by : et 2 asemess Level 11 ] Third party Inspector [ JANI / Al &9 @ALg
s o T=FvomN %=
o4 H 241-2 SITCO MZEAl z=aat

147/309



CCK-4511951391-0100-K01-00001-073
REPORT OF MAGNETIC PARTICLE EXAMINATION [pAcH _ 3°]
AEEAEANEE DA
} A S M E Report No.
ILSUNG CORPORW 1S-APN-E-11570-MT-001

Page 1 of 1
Project Name SAH Customer F&F Dwg.No. THHS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. A
Traveller/PCS No. Ezl g2} Work Order No. & P/O No. SAHH S Procedure / Acc Criteria ™ AA /A 7| = /
VP-SG07-COMM-010 Rev
. P, (ISC-MT-06)
N/A P-135G-007/ 4511951391 ASME SEC.VIIl DIV.1 2010ED.+2011 ADD. APP.6
+ API 660 (8th ED. 2007)
ltem Name =4 ltem NO. #E H#H3s Surface Condition EAE}
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Material/Thickness M Z/SH Method 2 AbEHRH Particle X2
SA516-70(N) / 17T Wet &4 [ Dry 214 Color 344 L] Fluorescent &2
Magnetization Direction Equipment &H| Applying Current SX &
Trsher e Tt &t Continuous 2% [ |Residual &8
Yoke 223 Long k=] Brand &322 : NAWOO Magnetization Current XI3t& S
[JProd Z2c | [ ]Circular 98 Model No. 2& : MY-2 AC 12 [(Joc =&
I:I [ ]Both s8d OutputZ% : 101Ib Current 88
220V, 2.6A Amps 2 OF
Light Source =& ZH] Light-Source to Object Distance/LUX =¥ H2l/8% | Spacing HZel in
GLOW LAMP 550 W 150 cm 1130 Lux - 4~6 [lem
Black Light No. E22l0|E ¢ & Black Light Intensity E2 210/ E & & Demagnetization £ Xt
N/A N/A fted ] uwrer | [] Yes & No EZQ
5|3 2
Ident. No. 8 ° Interpretation © Remarks
solvl & |G B3 © H| 2
gt 2 s
Main seam . .
A02,A03,A04 v No Recordable Indication Back gouging area
~BLANK ~
yd 7 >
ZREVIEWED T sune| LReviewed by
WITNESSED A :
J : _ DEPT __ G.-T.-PYO
0 My i AR fug (v 20!
Germanischel Loy
!Edustrial Services

[ ] SKETCH ON DOT LINE, IF NECESSARY or [ ] ATTACHED.Z 2A| FMotoll AAX[SEALLEE HES A,

[/ ] Date&Time of Examination 2 At XHAI2H 2014.08.12
Examined by el
Y C. KWONM TT {[7)pate of Report S04 Z&2% 2014.08.12
> Owner/CustomerT 2 F /04 ZH5 2t
@ A P N Co,, Ltd. e

Approved by Level
s ¢ B.M. SHIM -—5"%:’ Gl I [ |Third Party Inspectors 2124 Al 2+

2 [ ] ANVAI
@ AP N Co., Ltd.

1SQ-009-2-3

148/309



CCK-4511951391-0100-K01-00001-073
REPORT OF MAGNETIC PARTICLE EXAMINATION [PAGE

Az EaAEEIDAN

3

' PLsune

ASME

Report No.

ILSUNG CORPORATION

IS-APN-E-11570-MT-002

Page 1

of 1

Project Name SAHY

CARMON CREEK PROJECT

Customer TEF

SHELL CANADA ENERGY

Dwg.No. THHS

Rev. A

VP-S§G07-E11570-001

Traveller/PCS No. Ea{ &2}

Work Order No. & P/O No. SAIH E

Procedure / Acc Criteria & XA /B H 7| &
VP-SG07-COMM-010

Rev. A

ace (ISC-MT-06)
N/A P-135G-007 / 4511951391 ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6
+ API 660 (8th ED. 2007)
ltem Name =94 ltem NO. & 8H3S Surface Condition 3 &El
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Material/Thickness A &/ Method 2 AbEHE Particle XH=
SA516-70(N) / 17T Wet 5S4 O Dry 24 Color A 0 Fluorescent & &
Magnetization Direction Equipment ZHHI Applying Current S& &
Abahere PNS=IR= g Continuous ©25 | |Residual ZH&
[“]Yoke 223 | [“JLong && Brand A'Z% : NAWOO Magnetization Current X382
[dProd Z2= | [ICircular & Modei No. 2% : MY-2 V]AC n& [loc &g
[:| D Both =83 Output & 101b Current 8%
220V, 2.6A Amps 2 OF
Light Source =3 ZHH| Light-Source to Object Distance/LUX ZHAH2//Z%E | Spacing Hcl in
GLOW LAMP 550 W 150 cm 1130 Lux 4~6 [ Jem
Black Light No. S2I0|E 65 Black Light Intensity E24210| E 3 & Demagnetization € Xt
N/A N/A fted [ ] pwior| []Yes 2R No 2ZQ
a B o
Q o kel
Ident. No. 3 o) Interpretation o Remarks
sHolv s N B3 © Hj 2
3| 2 52
MBa(I)rz‘ifBeOa; v No Recordable Indication Back gouging area
~BLANK ~ o
Lsu ed by
S\
PATE {277 . ) 0\ A7
HEWED
WITNESSED
Gefmanischer Lioye
= — — tdustria-Servicer—
[] SKETCH ON DOT LINE, IF NECESSARY or [ | ATTACHED.E 2A| Mokl AH|X[3I7Lt & HEE . — j
Date&Time of Examination 25 AF XH/AIZ 2014.09.24
Examined by i
N @ G -KWON M IT |[“Ipate of Report 2D A = 2014.00.24
; Owner/Customers &F /0 2t= 2
@ A P N Co, Ltd. T
Approved by Level
~ o BM.SHM -4_'%:? ag I [_JThird Party Inspector® 21z At2¢ [ ] ANIAI
@ A P N Co,, Ltd.

1SQ-009-2-3

149/309
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IPAGE

39_

REPORT OF MAGNETIC PARTICLE EXAMINATION

A2EHNANEEDAN

' Disune

ASME

Report No.

ILSUNG CORPORATION

IS-APN-E-11570-MT-003

of 1

Page 1

Project Name ZAIH

CARMON CREEK PROJECT

XOoOX

Customer =&

SHELL CANADA ENERGY

Dwg. No. £HHS

VP-8G07-E11570-001

Rev. A

Traveller/PCS No. E&l €2}

N/A

Work Order No. & P/O No. SAHH &

P-135G-007 / 4511951391

Procedure / Acc Criteria XA /B A V| &
VP-SG07-COMM-010
(ISC-MT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6

+ API 660 (8th ED. 2007)

Rev. A

Item Name =%

VRU INLET GAS COOLER

ltem NO. & #H=

E-11570

Surface Condition I ™ AE)|

AS GROUND and AS WELDED

Material/Thickness A & /57|

Method 2 AH2HE

Particle A=

SA516-70(N) / 17T Wet &4 0 Dry 214! Color &4 [ Fluorescent &2
Magnetization Direction Equipment ZtH| Applying Current S& &
A shge Xiahat sk Continuous ®%5 [ |Residual &&
[v] Yoke 223 long ¥ Brand &24% : NAWOO Magnetization Current XI3& S
[(JProd Z2= | [Circular 28 Model No. 22 : MY-2 AC 18 []pc ==&
] [IBoth =&t Output &3 101b Current %
220V, 2.6A Amps 2 O
Light Source =% ZH| Light-Source to Object Distance/LUX ZUH2|/Z= Spacing H¢el in
GLOW LAMP 550 W 150 cm 1130 Lux 4~6 (lem
Black Light No. £32|0|E H & Black Light Intensity £242I0| E B & Demagnetization & X
N/A N/A fted [ ] uwierr| []yes2e No 2EZQ
Ident. No. g '687 Interpretation é Remarks
sHolws < | = B A © T
2 s S=
Categoryé';l?;; fnozzle A No Recordable Indication Back gouging area
~BLANK ~
LSU

S /4
DATE =875

|:| SKETCH ON DOT LINE, IF NECESSARY or [:] ATTACHED. = QA| MM otof| AHx[StAHL = HEEH A
Date&Time of Examination 2 At XHA| 2+ 2014.10.28
Examined by Level
A @  Cd-KWON /%77=5_“eﬂ% IT |[“Ipate of Report 20 A a2 2014.10.28
@ A P N Co, Ltd Owner/Customers 2F /24 24 S8t yd
, 'EVIEWED
Approved by Level WITNESSED
& o B.M. SHIM 4‘%:’ =T I [ |Third Party Inspector3 217 Al 2t [_] ANI/gDate / Signature;
@ AP N Co, Ltd. ;q?f;
1SQ-009-2-3 Industrial Sen

150/309




CCK-4511951391-0100-K01-00001-073
REPORT OF MAGNETIC PARTICLE EXAMINATION

A2 &ANEEDAN

PAGE

33

ASME

" Yisune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-MT-004

Page 1 of 1

Project Name SAIH

CARMON CREEK PROJECT

Customer T2F

SHELL CANADA ENERGY

Dwg. No. =HHS

VP-$G07-E11570-001

Traveller/PCS No. E&ll &2}

N/A

Work Order No. & P/O No. 2AIH &

P-138G-007 / 4511951391

Rev. A
Procedure / Acc Criteria X tA/HA 7| &
VP-SG07-COMM-010

Rev. A
(1SC-MT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.6
+ API 660 (8th ED. 2007)

Item Name =%

ltem NO. £ E H3S

Surface Condition I AHEN

VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Material/Thickness * &/5 7| Method 1AM Particle A+2
SA516-70(N) / 17T ' Wet &4l O Dry 24l Color & O Fluorescent &2
Magnetization Direction Equipment ZHH| Applying Current S8 &
P Xstes - Continuous /2 [ |Residual &&
Yoke 223 Long «¥ Brand &Z% : NAWOO Magnetization Current At3t& S
(Prod Z2c | [JCircular 28 Model No. 22 : MY-2 AC I& [loc =g
] []Both ~ =& | Output 5 101b Current M5
: : 220V, 2.6A Amps & Of
Light Source =% &l Light-Source to Object Distance/LUX ZHH2I/@= | Spacing A2l in
GLOW LAMP 550 W 150 cm 1130 Lux 4~6 Cem
Black Light No. S22}0|E ¥ 5 Black Light Intensity E242I0| £ Z T Demagnetization £ X}
N/A _ N/A fited [ pwiort] (7] Yes 2R No 2X
a B )
N hel
Ident. No. § Q Interpretation g Remarks
soluls < | = 2 = H 2
gt = S5
Main seam . e Shell inside final
'A02,A03,A04,804,805 v No Recordable Indication - before bundle insert
All welded of nozzle area o Shell inside final
S1,82 M No Recordable indication - before bundle insert
e Shell inside final
Temporary attachment removed area \' No Recordable Indication - before bundle insert
Arc strike removed area \' No Recordable Indication Shellinside ﬁpal
- before bundle insert
~BLANK ~
P
Y REVIEWED
I WITNEIGZED
ISC Bate-ignatures
QA DEFT, 8. J. me ~L L T
Ay :2_,«9 , /K 7 %—— Germani¥cher Lioy|s
- | industria) Sonnals

[7] SKETCH ON DOT LINE, IF NECESSARY or [ ] ATTACHED.ZR2A| & Meotoll A3 X|StAHL EE M58 A,

[7] Date&Time of Examination 2 At2 XHAI 2+ 2014.11.28
Examined by Level
N @ C-J.-KWON | ————aig 5 |[JoseotRepon 224 2827 2014.11.28
) Owner/CustomerF 25 /14 2t 52
& A P N Co, Ltd. errET/E
Approved by Level
sz o BMSHM -4"‘%;«_-: are L g Pany Inspectorm oIz ATEE [ TANVAI
@ A P N Co,, Ltd.
1SQ-009-2-3

151/309




CCK-4511951391-0100-K01-00001-073

REPORT OF MAGNETIC PARTICLE EXAMINATION
A2 EAEANEETA

PAGE| >

ASME

Disune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-MT-005

Page 1 of 1

Project Name SA}H

CARMON CREEK PROJECT

Customer F2F

SHELL CANADA ENERGY

Dwg. No. T3S

Rev. A

VP-SG07-E11570-001

Traveller/PCS No. Ed£2}

Work Order No. & P/O No. SAI#M &

Procedure / Acc Criteria= RtA/EH R 7| 2=
VP-SG07-COMM-010 Rev.
ey (ISC-MT-06)
N/A P-135G-007 / 4511951391 ASME SEC.VIll DIV.1 2010ED.42011 ADD. APP.6
+ API 660 (8th ED. 2007)
Item Name ZY ltem NO. £E 835 Surface Condition M AHEl
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Material/Thickness M &/ Method 2 At Particle X}
SA516-70(N) / 17T Wet &4 ] Dry 2i4l Color 344 [ Fluorescent &2
Magnetization Direction Equipment ZtHi Applying Current S& &
X5 X5h Continuous % [ |Residual &5
Yoke 223 Long «&E Brand &42Y : NAWOO Magnetization Current X3t &8 &
[JpProd Z2= | [] Circular & Model No. 2 : MY-2 AC 1% [1bcas
U] ] Both iy Output £ 101b Current &5
220V, 2.6A Amps 2 H O}
Light Source =M | Light-Source to Object Distance/LUX ZHHal/Z= |. Spacing Hal in
GLOW LAMP 550 W 150 cm 1130 Lux 4~6 [1em
Black Light No. SZ}0|E HE Black Light Intensity S 2}0| E Z & Demagnetization & X}
N/A N/A fted (] pwierr| [] Yes 2R No BEQ
a 5 ®
® ©
Ident. No. § k) Interpretation © Remarks
sol s o B o ° |2
ElS S
She|IBt8§'u|;>::heet v No Recordable Indication After 1'st welded
~BLANK ~
O
D gL
DATE D¢ op, 84202 s
3 WITNIEEZED
Date / Signature:
e
ermamy AN ioyi
TRaustral Servic s

[ ] SKETCH ON DOT LINE, IF NECESSARY or

] ATTACHED. E2A| &

éj.on_.l'o'” ﬁ?ﬂil%l-ﬂ I._I- Eh x-l_t?l_g 74

Date&Time of Examination Z At XA} 2 2014.12.08
Examined by Level
ANl # C.J. KWONM_ die —H[v Date of Report 210 A 4 AT} 2014,12.08
X_E_ n H%:I- _Tl;}
@ A P N Co., Ltd. Owner/Customery = 3/112Z
Approved by Level
sz o B-MSHIM -é‘—‘%:w -~ aw I [T Trid pary nspectom oTa AT [ ] ANVAI
@ AP N Co, Ltd.

1SQ-009-2-3

152/309
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REPORT OF MAGNETIC PARTICLE EXAMINATION

A2EHdANEEDAN

ASME

PAGE

35

Disune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-MT-006

of 1

Page 1

Project Name SAH

CARMON CREEK PROJECT

Customer T2

SHELL CANADA ENERGY

Dwg. No. THHS

VP-$G07-E11570-001

Rev. A

Traveller/PCS No. Edl 22}

Work Order No. & P/O No. SAIHE

Procedure / Acc Criteria & Xt /BA 7| &
VP-SG07-COMM-010
(ISC-MT-06)

Rev. A

N/A P-135G-007 / 4511951391 ASME SEC.VII DIV.1 2010ED.+2011 ADD. APP.6
+ API 660 (8th ED. 2007)
Item Name =% Item NO. 22 HE Surface Condition ZEAE]
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Material/Thickness X & /=7 Method 2 AHEHEH Particle A+H2
SA516-70(N) / 17T Wet &4 ] Dry 214} Color &M [ Fluorescent &2
Magnetization Direction Equipment ZHI Applying Current S& &
Ttshere Xrotetst Continuous ©2 [ |Residual X+
Yoke 2232 Long ¥ Brand &% : NAWOO Magnetization Current Xt3t& =
(Jprod Z2= | []Circular 2i& Model No. 22 : MY-2 AC B2 (Ioc ==
[] [Both =8t Output £ 101b Current 85
220V, 2.6A Amps 2 H O}
Light Source =% ZH]| Light-Source to Object Distance/LUX ZHHz/ZE | Spacing Hel in
GLOW LAMP 550 W 150 cm 1130 Lux 4~6 [Hem
Black Light No. E22}0|E H S Black Light Intensity 22 2|0| & & Demagnetization & Xt
N/A N/A fted [ ] uwiar| [|Yes Zg No SZQ
Ident. No. g 'E‘)‘ Interpretation é Remarks
ol s N B A ° 8D
o | & 53
A02,A03, :gnBzzagB 4,805,806 \ No Recordable Indication Shell outside final
Al weldecfs?\,‘srgzzle area \ No Recordable Indication Shell outside final
Temporary attachment removed area \' ‘No Recordable-Indication Shell outside final
All attachment welded area v No Recordable Indication - Shell outside final
Arc strike removed area \Y No:Recordable Indication Shell outside final
Lifting lugs welded area v No Recordable Indication Shell outsye final -
~BLANK ~ I:YR/EVIEWED
f=* " 0 WITNESSED
oy .
mlsc S J by 2 ’,l/ Ger;an;;chglﬁfyﬁ& .
[ ] SKETCH ON DOT LINE, IF NECESSARY or [ ] ATTACHED. I 24| o= ] P A st el
Date&Time of Examination 2 Ab2 X/AFZ2H 2014.12.15
Exir"ne% by C.J. KWONW’ Ié{]‘;: II Date of Report 210K =& YUR} 2014.12.15
@ A P N Co., Ltd. Owner/CustomerT 2 /D4 = ¢
Apgovegby B.M. SHIM -4“%::—‘ Lﬁi\:’aﬁl i [_IThird Party Inspector3 21 Z Abet [ ] ANI/AI
@ A P N Co,, Ltd.

(K

15Q-009-2-3

153/309



CCK-4511951391-0100-K01-00001-073

REPORT OF PENETRANT EXAMINATION

HEEAANEEDAN

IPAGE

sune

ASME

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-PT-001

Page 1

of

1

Project Name &AtY

CARMON CREEK PROJECT

Customer F&F

SHELL CANADA ENERGY

Dwg. No. TQHEH S

VP-S§G07-E11570-001

Traveller/PCS No. Ed| 22t

N/A

Work Order No. & P/O No. SAIHS

P-13SG-007 / 4511951391

Procedure / Acc Criteria ™ XIA/EHHE 7| =
VP-SG07-COMM-010
(ISC-PT-06)

ASME SEC.VIIl DIV.1 2010ED.+2011 ADD. APP.8

o /\
A

Rev

+ API 660 (8th ED. 2007)
ltem Name =Y ltem NO. 22 H3E Surface Condition 35 Al
VRU INLET GAS COOLER E-11570 AS GROUND
Process of PTE £ EMNSH Black Light No. E22}0|E H$ Black Light Intensity £ 2I0|E &%
VISIBLE, SOLVENT REMOVABLE N/A N/A feed [ ] b wient
Material/Thickness X Z/FH |Testtemp. AI&2% | Light Source =% ZH| Light-Source to Object Distance/LUX =Z7{2|/2 T
SA240-S31803 / 15T 24 C GLOW LAMP 550W 150 cm 1130 Lux
Penetrant | Brand4 E, TypeHEl, Batch No. X ZH & | Apply [ |Brush &3 Dwell time & £A|Z¢
A & A NAWOO / NPP-2/ 13NPP14 EHE2 Spray 2Ab [ ]Immerse & 10 min &
Emulsifier BrandA+E Type®ell, Batch No. Ml = 5| Apply [ ] Flow-on 8 Dwell time 2] A|ZH
e 3 A N/A g [spray 24t [ Jimmerse &X min &
Remover Brand & E Type®Eell, Batch No. Kl =S| Apply [ ] Brush &2 Handwipe Stobd
M oA A NAWOO / NPR1-3 / 13NPR14 Mg [ |spray 24l [ Immerse & [] wash “doiu
Developer | Brand& X, Type®El, Batch No. M =# 5| Apply [ |Brush && Bieed out E&A| 7t
s AR NAWOO / NPD-4 / 13NPD14 g  [“Ispray 2At []Iimmerse &% 15 min £
A 2
Ident. No. 3 T Interpretation g Remarks
Golws Nl B oA o bl
2| = 52
Main seam _—
AO1.AO5 \' No Recordable ' Indication Cut edge area
~BLANK~ |
DisiinG of by
QA DEPT__ §|. 1 HWANG /f)//é
DATE| S VLA LE 5/~
/ O] BEVIEWED
E-WHTNE

Date / Signature:
nisé¢her Lioyd

¥

Industrial Services

[ ] SKETCH ON DOT LINE, IF NECESSARY or [ ] ATTACHED. Z2A| &M otoll AFIX| 51t

EE HTE A

Approved b
S YB.M. SHIM

Date&Time of Examination 2} At XHAI2F 2014.09.22
Exilmine%byC.J. KWON‘M IT Date of Report 204 HHAX} 9014.09.22
@ A P N Co, Ltd. [ ]| Owner/CustomerT 2%/ 024 2= 2
T Y
dg [ ]Third Party Inspector® 21 & At [] ANIFAI
@ AP N Co, Ltd.

1SQ-009-2-4

154/309




CCK-4511951391-0100-K01-00001-073

REPORT OF PENETRANT EXAMINATION PPAGE] ~37)

A gaNEE DA

' OLsune

I LSUNG CORPORAT J ON IS-APN-E-11570-PT-002

A S M E Report No.

N/A

Page 1 of 1
Project Name ZAIH Customer T2 T Dwg. No. THHS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. A
Traveller/PCS No. Ecli g2l Work Order No. & P/O No. SAIHS Procedure / Acc Criteria & XtAM/BHE 7| &
VP-SG07-COMM-010 Rev
(ISC-PT-06) :

P-135G-007/ 4511951391 ASME SEC.VIIi DIV.1 2010ED.+2011 ADD. APP.8

+ AP 660 (8th ED. 2007)

Iltem Name &9 ltem NO., & 8% Surface Condition ™ &Eff
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Process of PTE| £ EIAMSH Black Light No. S22l0|E H & Black Light Intensity 2 2|0| E &%
VISIBLE, SOLVENT REMOVABLE N/A N/A ft-cd |:| | wifer
Material/Thickness A&/ |Testtemp. AlRI2% | Light Source =Y &t Light-Source to Object Distance/LUX ZHHZI/ZE
S$A240-S31803 / 15T 24 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand4HE,Type®iell, Batch No. M =¥ 5| Apply [ | Brush &% Dwell time & FA| 7t
i E R NAWOO / NPP-2 / 13NPP14 Mg Spray 24 [ Immerse &= 10 min 2
Emulsifier BrandAtE Type3ell, Batch No. M= 5| Apply [ | Flow-on Z& Dwell time x| Al ZF
= st H| N/A Hg [ ]spray 24t [ ]immerse &% min &
Remover BrandAtE Type& e, Batch No. Xl 85| Apply [ ] Brush &% Handwipe S+obd
=R NAWOO / NPR1-3 / 13NPR14 g [ |spray At [ ]Immerse & (] wash 4lofd
Developer Brand4HE Type®El, Batch No. M=% | Apply [ |Brush &3 Bleed out E&AI12H
3 A F| NAWOO / NPD-4 / 13NPD14 HE Spray 24 [] Immerse &% 15 min &
g1 3 2
Ident. No 3 T Interpretation i Remarks
solws ol N g Ul
2| = §3
Main seam - .
A01.A05 Vv No Recordable Indication Back gouging area
~BLANK -~ }

1SC fnessed by

DEPT, | & J. HWANG

UNis  SH Y. L 250/ -
/ T/

P

[ REMEWED
[] WITNESSED

ate / pignature:
é%‘ i)

Germanischér |.|i>)7¢;1E '? '

Industrial-Sepvioes,
[] SKETCH ON DOT LINE, IF NECESSARY or [ ] ATTACHED. & 2A| &4 otofl A7Ix|5tA Lt & HEE A,
Date&Time of Examination 2{At2! KHAI 2+ 2014.09.23

Examined by = 7
Al 5 C.J. KWON e II Date of Report 230 &YX 2014.09.23

@ A P N Co,, Ltd. [_] Owner/CustomerF &3 /12

Approved by _4__.&"__", Level
=~ ol B.M. SHIM e Il EIPVE

oy

=2

[ ]Third Party Inspectors 124 Ap2t [] ANVAI

@ AP N Co, Ltd.

15Q-009-2-4

155/309



CCK-4511951391-0100-K01-00001-073

REPORT OF PENETRANT EXAMINATION

AEEAMANEE DA

IPAGE| %%

isune

ASME

Report No.

ILSUNG CORPORATION

I1S-APN-E-11570-PT-003

Page 1 of 1

Project Name =AHd

Customer T&F

Dwg. No. SHHS

N/A

CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. A
Traveller/PCS No. E&l|E2} Work Order No. & P/O No. SAHH S Procedure / Acc Criteria R A /EHE 7| =
VP-SG07-COMM-010 Rev

P-135G-007 / 4511951391

(ISC-PT-06)
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8
: + API 660 (8th ED. 2007)

ltem Name =Y

VRU INLET GAS COOLER

ltem NO.

o=
54

foi

E-11570

Surface Condition =™ Al

AS GROUND

Process of PTA S EHASH

VISIBLE, SOLVENT REMOVABLE

Black Light No. E32|0|E &

Black Light Intensity S2{2t0| E 2T

N/A N/A fted [ u wier
Material/Thickness MZ/FH [Testtemp. Al&E2%= | Light Source =% &H| Light-Source to Object Distance/LUX ZHH2|/ZE
SA240-S31803/ 15T 20 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand4t X, Type®Ell, Batch No. | =5 | Apply [ | Brush &% Dwell time & §A|ZH
= A NAWOO / NPP-2 / 13NPP14 =g Spray A [ ] Immerse & 10 min &
Emulsifier BrandAtE, Type®Ell, Batch No.M == | Apply [ ] Flow-on 22 Dwell time 2Hx[A|ZH
£ 35 A N/A Mg [ |spray 2Ab  []immerse 31X min &
Remover Brand4t,Type&iEll, Batch No. Ml =#& | Apply [ ]|Brush & Handwipe 5ol
N A A NAWOO / NPR1-3 / 13NPR14 HE [ |Spray 24t [ ]immerse &= [] wash #ofd
Developer Brand4 E,Type®Ell, Batch No. M =H5 | Apply [ |Brush &% Bleed out &A1 2+
s A A NAWOO / NPD-4 / 13NPD14 Hg  [v]spray 24k [] Immerse &H 15 min &
g 3 3
ident. No. 3 T Interpretation o Remarks
Holw s <1c B oo o bl
g | B s=
M;g; ,s;:; \Y No Recordable Indication Cut edge area
~BLANK~
1
WELSUNG| Effevizeed by
A
f Ta
CADERY e 1 umpanial D ///7
T" - Vi L
M pCT (o B
—
1 _QEVIEWED
] WITNESSED
@ Rature.
o
["] SKETCH ON DOT LINE, IF NECESSARY or [ ] ATTACHED. 24| FM ot A7XI5t7L £ M58 X, Germanischer ” Lioyd|
nAustial Services
Date&Time of Examination 23 AFZ XHA|2} 20T410.10
Examined b Level
Al 5 ySM LEE A 2 e IT Date of Report 20 A &YX 2014.10.10
QAP N‘{:o., Ltd. [ Owner/CustomerF 23/ 24 2t = 2
Approved by B _4___.%:? Level
s ¢ M. SHIM ol 1 [ ]Third Party Inspectord 212 Atz [] ANKAI
@ A P N Co, Ltd.

1SQ-009-2-4

156/309
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CCK-4511951391-0100-K01-00001-073

REPORT OF PENETRANT EXAMINATION

AEEHdANEE DA

PAGE]

1]

' Disune

ASME

Report No.

ILSUNG CORPORATION

I1S-APN-E-11570-PT-004

Page 1 of 1
Project Name SAY Customer FEF Dwg.No. EHHS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. A
Traveller/PCS No. E&li g2l Work Order No. & P/O No. SAIHS Procedure / Acc Criteria RXIM/EYT| &=
VP-SG07-COMM-010 Rev
(ISC-PT-06) :
NIA P-135G-007 / 4511951391 ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)
ltem Name =Y tem NO, & ®#S Surface Condition ™ AHEl
VRU INLET GAS COOLER E-11570 AS GROUND
Process of PT & £ &H43 Black Light No. S2{2l0|E H3S Black Light Intensity S2{210|E Zt¢
VISIBLE, SOLVENT REMOVABLE N/A N/A ft-cd D u wfc
Material/Thickness M &/F7H |Testtemp. AlE2= | Light Source =Y ZH| Light-Source to Object Distance/LUX ZB72|/Z =
SA240-S31803 /15T 20 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand4 &, TypeH £l Batch No. M X S| Apply [ ] Brush &3 Dweli time & FA| 7}
SR NAWOO / NPP-2 / 13NPP14 g Spray £A  []Immerse &X 10 min &
Emulsifier | BrandAtE Type®el, Batch No. M =8 S| Apply [ Flow-on =2 Dwell time x| A[ZE
= 35 H N/A Mg [spray 2At [ Jimmerse &% min &
Remover BrandAt X, Type#Ell, Batch No. M Z# S| Apply [ ]Brush 22 [/]Handwipe SOl
N & R NAWOO / NPR1-3 / 13NPR14 Mg [ |spray A [ limmerse &% ] wash “ofd
Developer Brand4 X, Type3Ell, Batch No. M =& | Apply [ |Brush &% Bleed out &A1 24
3 Ab A NAWOO / NPD-4 / 13NPD14 g  [Yspray 24t [ ]Immerse &= 15 min =
Ident. No. o ) Interpretation © Remarks
seolws <= B o o Hl
g | 2 S0
MBaér;,sBe;én v No Recordable Indication Cut edge area
~BLANK~
| }
QADEPT. S J HWANG| —/ 7/
DRE| A5 |/ . B/ A2
y4
EVHEWED
1 WITNESSED
Date / Signaturel
Gefmanischef Lioyd|
|:| SKETCH ON DOT LINE, IF NECESSARY or |:| ATTACHED. E2A| MM otolf AHX|SIAHLI = HP & AL =
Date&Tlme of Examination 2 AF2 XHAIZ¢ 2014.10.13
Examined b Level
A < YC J KWON‘//'k_]_wf e II Date of Report 23H HEUXt 2014.10.13
' @ A P N Co, Ltd. ] Owner/CustomerF 25 /D4 ZH =2t
Approved by M -‘4—;&;, Level
5 ¢ B.M. SHIM ol I []Third Party Inspectora 21 Atz [] ANVAI
@ A PN Co., Ltd.
1SQ-009-2-4

157/309




CCK-4511951391-0100-K01-00001-073
REPORT OF PENETRANT EXAMINATION

IPAGE

o

CARMON CREEK PROJECT

SHELL CANADA ENERGY

A dAEE DA
A S M E Report No.
Jrsune ILSUNG CORPORATTOR
Page 1 of 1
Project Name 3AMY Customer F&F Dwg. No. THHS

VP-SG07-E11570-001

Rev. A

Traveller/PCS No. E&l| &2}

N/A

Work Order No. & P/O No. SAIHS

P-138G-007 / 4511951391

VP-S$G07-COMM-010
(ISC-PT-06)

Procedure / Acc Criteria & XfM/EHE 7| =

ASME SEC.VIIl DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)

Rev. A

tem Name Z% ltem NO. 5 HE Surface Condition =™ Al
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Process of PT&| £ EHIEX Black Light No. E32I0|E HHE Black Light Intensity S 20| E &=
VISIBLE, SOLVENT REMOVABLE N/A N/A fted [ 1 wien
Material/Thickness X &/F7| |Testtemp. AIE2%T | Light Source =Y AHj Light-Source to Object Distance/LUX =¥ H2l/Z =
SA240-S31803 / 15T 20 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant | Brand4 ¥, Type&Ell, Batch No. X =# % | Apply [ ] Brush &3 Dwell time & FA|ZF
i £ NAWOO / NPP-2 / 13NPP14 Hg Spray 2AF [ ] Immerse &= 10 min £
Emulsifier BrandAtE, Typeel, Batch No. M= 5| Apply [ Flow-on 22 Dwell time BHX|A|ZH
2 3 N/A M2 []spray2At [ ] Immerse & X min &
" Remover BrandAtE, Type#Ell, Batch No. M =& | Apply [ | Brush &2 Handwipe 5o}
M A A NAWOO / NPR1-3 / 13NPR14 =g [ |spray 24t [ Immerse &= [ ] wash “lofu4
Developer Brand& ¥, Type&ell, Batch No.MIZ#HE | Apply [ ]Brush &2 Bleed out E&A2H
A H NAWOO / NPD-4 / 13NPD14 Hg Spray 2At [ Immerse & 15 min &
R 2 |
Ident. No 3 T Interpretation o Remarks
Holws Bl B © b3
et = S0
Main seam . .
B07,808 v No Recordable Indication Back gouging area
~BLANK~
18C.
QA DEPL. s . iwANG | /L
[DAR A 72 a2
pd
[7 REVIEWED
[J WITNESSED
Dat L -
4 X
Th/;: ‘"ﬁ 7 Y
G ttoyd
Industrial Services
D SKETCH ON DOT LINE, IF NECESSARY or |:| ATTACHED. T 2A| HMotoll AH X[StAHLL EE= HEE A,
Date&Time of Examination 2 AF XHAIZ} 2014.10.16
Examined b: Level
W m G KWONMEHQ IT |[v]oate of Report 22k uem 2014.10.16

Approved b
o Y B.M. SHIM

@ A P N Co,, Ltd.

e

Level

il &

I1I

[] Owner/CustomerF 25 /024 2+ = 2t

@ AP N Co, Ltd.

[ |Third Party Inspector

SAUHA

b

] ANV/AI

1SQ-009-2-4

158/309
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REPORT OF PENETRANT EXAMINATION

e AANEE DN

Nisune

[ASME]

IPAGE

i

Report No.

[LSUNG CORPORATION

IS-APN-E-11570-PT-006

Page 1 of

1

Project Name SAMY

Customer &2%

Dwg. No. THHS

N/A

P-138G-007 / 4511951391

CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. A
Traveller/PCS No. Ezl|E2} Work Order No. & P/O No. SAIHE Procedure / Acc Criteria A ALA /B E =
VP-SG07-COMM-010 Rev

(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name &Y% item NO. 8 HS Surface Condition FEHAEl
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Process of PTE| S EASH Black Light No. E32|0|E H3E Black Light Intensity 82 2I0|E T
VISIBLE, SOLVENT REMOVABLE N/A N/A fted [ 1 wiert
Material/Thickness MZ/5H [Testtemp. Al&#2%< | Light Source =% | Light-Source to Object Distance/LUX ZHH2(/B T
SA240-S31803 / 15T 20 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant BrandA E, Type®el, Batch No. M=% | Apply [ ] Brush &% Dwell time & FA|Z¢
& = A NAWOO / NPP-2 / 13NPP14 52 [v] Spray £AF [ Immerse &= 10 min £
Emulsifier Brand& E, Type&ell, Batch No. M| =HS | Apply [] Flow-on 23 Dwell time 2+x|A| 7}
= 3 A N/A M2 [ |Spray 24t [ Immerse A X min 2
{ Remover |BrandAtE Type®ell, Batch No. M =85 Apply [ ]| Brush 2%  [v] Handwipe Hobd
M &R NAWOO / NPR1-3 / 13NPR14 =g [ |spray 2At [ ]Immerse &% [] wash o
Developer BrandA ¥, Type®iell, Batch No. MI=HE | Apply [ |Brush &2 Bleed out E&A[Z}
& A A NAWOO / NPD-4/ 13NPD14 HE Spray 24t [] Immerse & 15 min &
g 8 S
Ident. No. 3 [} Interpretation i Remarks
solwl s o B B © 42
gt 2 S=
Main seam I .
B01,802 \ No Recordable Indication Back gouging area
~BLANK-~
NG by
£ 2

DATE, =

e

Iii REVIEWED

1 WITNESSEV
Date ‘ Signature:

T/

Industrial Services
e end

[] SKETCH ON DOT LINE, IF NECESSARY or [ ] ATTACHED. Z 24| HMelol| A7|X|5t7 Lt = HEE A,

Al

Examined by C.J. KWO

Approved b
"g gyB.M. SHIM

[] Date&Time of Examination 2 AF2 XH/AI 2+ 2014.10.17
W LETI‘S IT |[“]Date of Report 21 ZH&AT 2014.10.17
@ A P N Co,, Ltd. [_] Owner/Customers 2 /224 ZH = 2t
—~F e U m
ol [ ]Third Party Inspector 212 Atz [] ANUAI
@ A P N Co, Ltd.

1ISQ-009-2-4

159/309
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REPORT OF PENETRANT EXAMINATION

AegaAEE DA

PAGE

I

isune

ILSUNG CORPORATION

Report No.

I1S-APN-E-11570-PT-007

Page 1

of 1

Project Name ALY

CARMON CREEK PROJECT

Customer F2F

SHELL CANADA ENERGY

Dwg. No. THHE

VP-SG07-E11570-001

Rev. A

Traveller/PCS No. Eal &2}

Work Order No. & P/O No. SAHH S

VP-SG07-COMM-010

Procedure / Acc Criteria B AIA/EH 7| =

Rev. A

(ISC-PT-06)
N/A P-135G-007 / 4511951391 ASME SEC.VIIl DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)
ltem Name =Y ltem NO. §Z H3 Surface Condition & AEl
VRU INLET GAS COOLER E-11570

AS GROUND

Process of PTA| S EIMSH

VISIBLE, SOLVENT REMOVABLE

Black Light No. SH2l0|E HS
N/A

N/A

Black Light Intensity 22{2|0|E Z T

fred [ ] W wen
Material/Thickness M Z/SH |Testtemp. Al&2% | Light Source =% Ztt| Light-Source to Object Distance/LUX ZHHal/Z =
SA240-S31803 / 15T 18 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand4t ¥ TypeHEl, Batch No. M =& | Apply [ ] Brush €% Dwell time & FA[Z}
25 A NAWOO / NPP-2 / 13NPP14 Mg Spray 24 [ Immerse & 10 min &
Emulsifier Brand4E,Type & Elf, Batch No. X =H S| Apply ] Flow-on =2 Dwell time &x| Al Zt
g5 N/A g [ ]spray 24t [ ]Immerse &= min &
Remover BrandA! ¥, Type® B, Batch No.X =25 | Apply [ ] Brush &% Handwipe SHotd
Al A A NAWOO / NPR1-3 / 13NPR14 g [ |Spray 24t [ ]Immerse &A% [ ] wash Aold
Developer |BrandE,Type®El, Batch No. M =S| Apply [ ]Brush 23 Bleed out E&A| 7}
R NAWOO / NPD-4 / 13NPD14 Ng spray 24t [] Immerse &= 15 min &
a k] )
@ D el
Ident. No. 3 T Interpretation o Remarks
golel s < S o bl
2| = 53
CategorerDT; fnozzle \ No Recordable Indication Cut edge area
~BLANK~
LSRG % wed by
-, .. 3 5
Aapesy | &) uwane >/ é
v "7
WE oy ([
P1-REVIEWED
] WITNESSED
Date /, Sigpature:
e 72N/ 271 o
ermanischer Lioyd

[ ] SKETCH ON DOT LINE, IF NECESSARY or [ | ATTACHED. Z2A| EMotol| AF|X|517{L} == HFE A,

(=]

Date&Time of Examination 2 AFZ XH/AI2H

Approved b
el Y B.M. SHIM

2014.11.11
Examined by & ; KWON Level 11 |[7]Date of Report A SAUTH
I - m ate of Report =14 =2 2014.11.11
& A P N Co,, Ltd. [ Owner/CustomerF 23/ 2t =2t
——fEee Y m
ol [ |Third Party InspectorS 21 Atz [] ANUAI

@ AP N Co,, Ltd.

1SQ-009-2-4

160/309
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REPORT OF PENETRANT EXAMINATION

L ASME

PAGE

EEEAANEEIAN

isune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-PT-008

)

Date&Time of Examination 2 At XH/AIZ2}

2014.11.12
Examined by _level
Al C.Jf KWONW we 1L [“]Date of Report 2 A =&YK 2014.11.12
@ A P N Co, Ltd. [ ] Owner/Customer® 25/ 2 2t = 2l
Approved by _4__-&? Level
= ol B.M. SHIM Al I [_]Third Party Inspectord ¢! 2 Al-2+ [] ANVAI

@ A P N Co, Ltd.

1SQ-009-2-4

161/309

Page 1 of 1
Project Name 3AtY Customer F&F Dwg. No. SHHS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. A
Traveller/PCS No. Ezll 22} Work Order No. & P/O No. SAHHE Procedure / Acc Criteria E AA/EHA 7| =
VP-SG07-COMM-010 Rev
(ISC-PT-06) :
N/A P-135G-007 / 4511951391 ASME SEC.VIIl DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)
Iltem Name 4% tem NO. £ #H3& Surface Condition I AMEY
VRU INLET GAS COOLER E-11570 AS GROUND
Process of PTE S &3 H Black Light No. S242}0|E H§ Black Light Intensity 220 E &=
VISIBLE, SOLVENT REMOVABLE N/A N/A fed [ ] W wier
Material/Thickness MZ /%7 [Testtemp. AIE2% | Light Source = | Light-Source to Object Distance/LUX ZYH2//Z<
SA240-S31803 / 15T 18 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant BrandAM ¥, TypeE Ell, Batch No. | =S| Apply [ ] Brush & Dwell time & FA| 2t
i 5w NAWOO / NPP-2/ 13NPP14 Mg Spray 2AF [ Immerse &% 10 min £
Emulsifier | BrandAHE, Typeslell, Batch No. Ml =15 | Apply [ | Flow-on 22 Dwell time 24X A| Z¢
g 3 A N/A 82 []spray 2At [ immerse &= min &
Remover BrandAtE, Type® e, Batch No. M == | Apply [ ] Brush 2% Handwipe 5ol
- NAWOO / NPR1-3 / 13NPR14 =g [ |spray A [ ]Immerse &% (] wash Aofd
Developer  |BrandAt ¥, TypeHEl, Batch No. Ml =5 | Apply [ |Brush &% Bleed out E&A| 7t
s A A NAWOO / NPD-4 / 13NPD14 Mg Spray £AF [ Immerse && 15 min £
8|3 2
Ident. No. 3 ) Interpretation o Remarks
golw s ol B3 © H 2
gt = S8
Categon-{r 1DTff nozzle v No Recordable Indication Cut edge area
~BLANK~
H } 4
s cumds| PReviewed by
- » e
IS = rste By
peorl € ) MWANGT D /A
paxe VOV ot [ E%
WITNESSED
Date / Signature:
Géimanigbhér Lioyq
[ ] SKETCH ON DOT LINE, IF NECESSARY or [7] ATTACHED. E2A| EM ot A7|x5t7t EE HEE A, =



CCK-4511951391-0100-K01-00001-073
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AS
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PAGE

Disune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-PT-009

Page 1

of

Project Name 3AtH

CARMON CREEK PROJECT

Customer F2F

SHELL CANADA ENERGY

Dwg. No. THIHS

VP-SG07-E11570-001

Rev.

Traveller/PCS No. EdllE2}

N/A

Work Order No. & P/O No. SAMH S

P-138G-007 / 4511951391

Procedure / Acc Criteria = XFA/EHE 7|
VP-SG07-COMM-010
(ISC-PT-06)
ASME SEC.VIlIl DIV.1 2010ED.+2011 ADD. APP.8
+ AP1 660 (8th ED. 2007)

=
(L.

Rev.

A
AN

A

item Name &Y Item NO. & # & Surface Condition Al
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Process of PTE R & 43 H Black Light No. E#2|0|E HT Black Light Intensity S24210| E 2%
VISIBLE, SOLVENT REMOVABLE N/A N/A fted [ 1 wient
Material/Thickness XMZ/F 4 [Testtemp. A& 2% | Light Source =% 2| Light-Source to Object Distance/LUX ZZEHa/Z =
SA240-S31803 / 15T 18 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand4! ¥, Type#El|, Batch No. Ml =¥ 5| Apply [ | Brush &2 Dwell time & §A| 2}
= | NAWOO / NPP-2/ 13NPP14 g Spray At [ ] immerse &= 10 min &
Emulsifier Brand4t & Type® Elf, Batch No. & =S| Apply [ | Flow-on 52 Dwell time Bx|A| 72}
2 3t A N/A =g [ |spray At [ ]Immerse &A% min £
{  Remover Brand4HE, Type2!ell, Batch No. Ml =S| Apply [ | Brush &2 Handwipe 5ot
Al H NAWOO / NPR1-3 / 13NPR14 Mg [ |spray 24 [ ]Iimmerse &% (] wash “ofy
Developer | Brand4' ¥, Type3iEl, Batch No. M| =H S| Apply [ |Brush &% Bleed out EEA|Z}
A A NAWOO / NPD-4 / 13NPD14 58 Spray 24t [_] Immerse &= 15 min &
&l 3 3
Ident. No. 3 Koy Interpretation © Remarks
ZHoHg <_( e ot X V) H|
2| = 53
Categor;_(rzDT; fnozzle v No Recordable Indication Back gouging area
~BLANK -
1/ -
(Disu o3 by
—I3S Ahesas
OADEPY € ] v D/{/,L
DATE qUor o =77
/
ya
REVIEWED
= WITRESSED
Date Sign;ture: \ .
/ey e
ermani ér fgyd

Examin_ed by C.J. KWON

Al B

Approved by
S ol B.M. SHIM

[] SKETCH ON DOT LINE, IF NECESSARY or [ | ATTACHED. E2A| FMoto| A#X| 3L £ HEE 2, Industrial_Services
Date&Time of Examination 2 AF2 XH/AI2} 2014.11.12
Wﬁ;’_‘u [+|Date of Report 2 DA HHAX 2014.11.12
@ A P N Co,, Ltd. || Owner/Customers &3/ 2 Z = 2
—~d e e W , ‘
ol 2 [ |Third Party Inspectord ¢l 2 Atet [] ANVAI
@ A P N Co, Ltd.

15Q-009-2-4

162/309
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REPORT OF PENETRANT EXAMINATIO

AEEAMANEEIAN

‘l \
ASME |

PAGE

' Disune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-PT-010

Page 1 of

Project Name SAHH

CARMON CREEK PROJECT

Customer FEF

SHELL CANADA ENERGY

Dwg. No. £8®#H3S

VP-S$G07-E11570-001

Rev.

Traveller/PCS No. Edl=2}

N/A

Work Order No. & P/O No. SAHH S

P-13SG-007 / 4511951391

Procedure / Acc Criteria M X[A/EH 7| =
VP-SG07-COMM-010
(ISC-PT-06)

Rev

A
A

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

IE

ltem Name Y

VRU INLET GAS COOLER

E-11570

Surface Condition =™ Al

AS GROUND and AS WELDED

Process of PTZ| S EHASH

VISIBLE, SOLVENT REMOVABLE

Black Light No. S22{0|E HE

Black Light Intensity S32I0|1E Z %

11,74

N/A N/A fted [ ] 1 wior
Material/Thickness M&/%7 |Testtemp. AE2% | Light Source =Y ZH| Light-Source to Object Distance/LUX ZH72|/Z T
SA240-S31803/ 15T 18 T GLOW LAMP 550W 150 cm 1130 Lux

Penetrant Brand&! E,Type®ell, Batch No. M =HS | Apply [ | Brush 5% Dweli time & A2t
SR NAWOO / NPP-2 / 13NPP14 Mg Spray 2AL  [_] Immerse & 10 min &
Emulsifier BrandAtE, Type3€ll, Batch No. M| =5 | Apply [ Flow-on 2 Dwell time BHX{A| 7}
2 35 A N/A =g [|Spray 2A [ Immerse &= min &
Remover BrandAHE Type®iell, Batch No.XI =S| Apply [ | Brush 2% Handwipe 5old
A A A NAWOO / NPR1-3/ 13NPR14 Mg [ |spray 24t []Immerse &% [] wash %o
Developer Brand& X, TypeHEl, Batch No. M| =H% | Apply [ |Brush &3 Bleed out S&A| 74
3 AR | NAWOO/ NPD-4 / 13NPD14 HE Spray 24t [ ] Immerse 21X 15 min &

Ident. No. g’- §‘ Interpretation % Remarks

sHolel s < e 2 3 © Sk

g | = S=
Category D" of nozzle \") No Recordable Indication Back gouging area

~BLANK~

DATE /w/;yf'.zozf

= REVIEWED

i WITNESSED
/ re;

Iindustrial Services

[] SKETCH ON DOT LINE, IF NECESSARY or [ | ATTACHED. E 4| &4l otoll A7Ix|517 Lt & HEE A

= A

Examine
Al

Approved b
ol Y B.M. SHIM

[“] Date&Time of Examination 2! AHXHAIZH 2014.11.25
%by C.J. KWON Ww_ L‘__}lel\gll II Date of Report 2114 ZtHAX} 2014.11.25
& A P N Co, Ltd. || Owner/CustomerF 2/ 124 2t =2
e Lo m
. = [ ] Third Party Inspectora ol 2| Atz [] ANVAI
@ A P N Co,, Ltd.

18Q-009-2-4

163/309
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PAGE

ASME

isune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-PT-011

Page i

of

1

SAY
CARMON CREEK PROJECT

Project Name Customer

20X
TTT

SHELL CANADA ENERGY

Dwg. No. THHS

VP-SG07-E11570-001

Rev.

Traveller/PCS No. El| &2}

N/A

Work Order No. & P/O No. SAIHS

P-135G-007 / 4511951391

Procedure / Acc Criteria M X}A /A 7| &
VP-SG07-COMM-010
(ISC-PT-06)
ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)

Rev.

A
A

Item Name ZdY

VRU INLET GAS COOLER

REWYS

E-11570

Surface Condition ™Al

AS GROUND and AS WELDED

Process of PTA| £ &AM A

VISIBLE, SOLVENT REMOVABLE

Black Light No."

HBIO|E HS
N/A

N/A

Black Light Intensity &

HIolE FT

fted [ ]

o wem

Material/Thickness M &/ |Test temp. AI°425

SA240-S31803 / 15T 16 T

Light Source =% &Hj

GLOW LAMP 550W

Light-Source to Object Distance/LUX =

YH2Bs

150 em 1130 Lux

Penetrant

3 A

Brand4H ¥, Type& El, Batch No. Al =HS
NAWOO / NPP-2/ 13NPP14

[ ] Brush &3
[v] spray At

Apply
g

[ ] immerse &=

Dwell time & £ A| 2}

10

min &

Emulsifier | Brand4t#, Type&EEl, Batch No. Al ZHZ

% 5 A NIA

Apply

N8

] Spray 2A}

] Flow-on =3

] Immerse &=

Dwell time BHX| A2+

min &

Remover | Brand& ¥, Type®El, Batch No. X ZHZ

Y NAWOO / NPR1-3 / 13NPR14

[ ] Brush &=
[]Spray 2AF

Apply

M=
S

Handwipe S0

[ immerse & &

[ ] wash “ofd

Developer [ Brand&t#,TypeHEll, Batch No. M Z=HS

NAWOO / NPD-4 / 13NPD14

ot

At A

[ |Brush &%
Spray 2 A}

Apply

g

[ ] Immerse &=

Bleed out E&A| 74

15

min &

Ident. No.
BlolH &

w Accept
e Reject

Interpretation
B3

=

?[lll] Grade

Remarks
H{1

Main seam
A05,807,B08

No Recordable

Indication

Channel sliding side final

All welded of nozzle area
72,73

No Recordable

Indication

Channel sliding side final

Temporary attachment removed area

No Recordable

Indication

Channel sliding side final

Al attachment welded area

No Recordable

Indication

Channe! sliding side final

Arc strike removed area

No Recordable

Indication

Channel sliding side final

Lifting lugs welded area

K| K| <K< | < | <

No Recordable

Indication

Channel sliding side final

~BLANK~

18C

[ by

by o

QADEPT, IS, J,

[ ] SKETCH ON DOT LINE, IF NECESSARY or ["] ATTACHED.

Z2AH

H otol] 2 7o e

ANG

Iv4 Z
7

Examlned by Level
B

II

Date&Time of Examination 2 At2 XHA| 2}

: Date of Report 21 A ZHHAX}

2014.12.04

2014.12.04

\

@ A P N Co,, Ltd.
Approved b
ol Y B.M. SHIM

I O SR,

Level

III

[ | Owner/CustomerF 23/ 74 2t =

o

=

@ AP N Co, Ltd.

[ ]Third Party Inspectors ¢1 At

C-/ {=y ‘/L_D
7 WITNEEEED

inl

Ic.

) (o]
Germa;ischzioy%

47

1SQ-009-2-4

164/309
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REPORT OF PENETRANT EXAMINATION
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ASME
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ILSUNG CORPORATION

Report No.

IS-APN-E-11570-PT-012

Page 1 1

of

Project Name 3AIY

CARMON CREEK PROJECT

Customer F&F

SHELL CANADA ENERGY

Dwg.No. EHHS

VP-SG07-E11570-001

Traveller/PCS No. EzllE2}

N/A

Work Order No. & P/O No. SAIHE

P-135G-007 / 4511951391

Procedure / Acc Criteria & XIAM/EE7|E
VP-SG07-COMM-010
(ISC-PT-06)

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)

o /\
A

Rev

Item Name &Y ltem NO. & HE Surface Condition ™ A}
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Process of PTA S EHAZH ‘| Black Light No. E2{0|E. HE Black Light Intensity 22 2}0|E H T
_ VISIBLE, SOLVENT REMOVABLE N/A N/A fted [ U wiert
Material/Thickness M &/ [Testtemp. ME&%F | Light Source =% ZH| Light-Source to Object Distance/LUX ZH€2I/Z=
SA240-531803 / 15T 16 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand4t ¥, Type& Ell, Batch No. M| X# 3| Apply [ |Brush-&& Dwell time & £ A{ 2t
S NAWOO / NPP-2 / 13NPP14 Mg Spray £AF [ Immerse 2= 10 min £
Emulsifier BrandA}E, Type# Efl, Batch No.® =13 | Apply [ | Flow-on 22 Dwell time HHX[A| 2}
2 3 H N/A Mg [ |spray 2AF [ Jimmerse & .min &
Remover Brand4 E,Type® &Y, Batch No. M Z=#H 5|  Apply []Brush &= Handwipe SHotbd
R NAWOO / NPR1-3 / 13NPR14 Mg [ spray £At [ Jimmerse &X (] wash #oju
Developer Brandé}&.Type%‘ ell, Batch No. M =S| Apply [ |Brush &% Bleed out Z&A[Z7H
s AL X NAWOO / NPD-4 / 13NPD14 Mg  [Ispray 2at  [Jimmerse &% 15 min £
5| 3 g
Ident. No. S T Interpretation o Remarks
Holw s | e B oA ° bl 3
gt = S8
Main seam C "
* A01,B01,B02 v No Recordable Indication Channel fixed side final
Al we'dedT;’f;:zz'e area v No Recordable indication Channel fixed side final
Temporary attachment removed area \' No Recordable Indication Channe! fixed side final
All attachment welded area A No Recordable Indication Channel fixed side final
Arc strike removed area v No Recordable Indication Channel fixed side final
Lifting lugs welded area \ No Recordable - Indication r Channe! fixed side final -
~BLANK~ Disunc|L
mm_u._u]um WA
DAE D2 . p {0/ =57

[ | SKETCH ON DOT LINE, IF NECESSARY or [ | ATTACHED

. EH A HMokolf AH | StAHLE

r—
EeH

Fa A

Date&Time of Examination 2 At XI/Aj 2+

Approved by
= ol B.M. SHIM

@ A P N Co, Ltd.

2014.12.06
Examined b Level
| e YC.J. KWON m II |[v]Date of Report 21 A UKt 2014.12.06
& A P N Co, Ltd. ' [ ] Owner/CustomerF&3/174 2t 52 /
il 111 : _ el
ol [ Third Party Inspectora el 24 Atz FARNIALS

1SQ-009-2-4

165/309

[ Sjgnature:
ﬁgﬁa’b«a
TSChner Lioy”

Industrial Servie~s

RA
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REPORT OF PENETRANT EXAMINATION PAGE
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isune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-PT-013

Page 1 of 1

Project Name ZAY

CARMON CREEK PROJECT

Customer F2F

SHELL CANADA ENERGY

Dwg.No. EH#HS

VP-SG07-E11570-001

Traveller/PCS No. Edl =2}

N/A

Work Order No. & P/O No. SAMH S

P-138G-007 / 4511951391

Procedure / Acc Criteria & X[A{/EE 7| =
VP-SG07-COMM-010

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

o /\
YA

(ISC-PT-06) Rev

+ API 660 (8th ED. 2007)

ltem Name =Y

VRU INLET GAS COOLER -

Surface Condition ™ Aelf

AS WELDED

Process of PT & £ &M 3H

VISIBLE, SOLVENT REMOVABLE

Black Light No. S2{2|0|E H &

Black Light Intensity SE2{2I0|E &%

N/A N/A fted [ ] H wiert
Material/Thickness M &/F7| |Testtemp. Al &2% | Light Source =% Z| Light-Source to Object Distance/LUX ZHH2|/Z2 =
SA789-8§31803/ 1.63T 16 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand4t ¥, TypeEEl, Batch No. M =S| Apply [ |Brush &3 Dwell time & F A7}
i EH NAWOO / NPP-2/ 13NPP14 e Spray A} [ ]tmmerse &= 10 min &
Emulsifier BrandAtE Type® Ell, Batch No. M =S| Apply [ | Flow-on & Dwell time BHx|A{ZF
2 31 A N/A 58 [ Ispray 24t [ |immerse &% min &
g Remover BrandA!E, Type®ell, Batch No. Ml =H= | Apply [ |Brush 22 [“]Handwipe Stobd V
M= H NAWOO / NPR1-3 / 13NPR14 g [ |spray 2Ab [ Jimmerse & (] wash Ao
Developer Brand4} 3, Type & Ell, Batch No.®| = & Apply [ |Brush &% Bleed out E&A|Zt
3 A H| NAWOO / NPD-4 / 13NPD14 M8  [Yspray BAb [ Immerse &H 15 min =
Ident. No. g % Interpretation g Remarks
golus <l e B3 © H| 2
g | 2 ST
Tube to tubesheet v No Recordable Indication 1 Pass layer - 3904hole
~BLANK ~

QA DEPT, S, J.[HWANG

D

DATE <. () . 20/

==

CREVIEWED

TWITNZEZLED

Date. LSicnature:

M/ﬁét

[ ] SKETCH ON DOT LINE, IF NECESSARY or [7] ATTACHED. ERA| FHMotol] A X|5tALt e Mg A

(=] 2\

G&rmanteener L10y 7

A B

Examined by C.J. KWON

Date&Time of Examination 2 AF XHAIZ}

OToISe oy

A
= Q

Approved by g M SHIM

2014.12.11
/cgt/v I%}_H [7] Date of Report A EEUT 20144211
@ A P N Co,, Ltd. |_| Owner/CustomerF 23 /124 2 = 2t
e U0 m
k=] [ ]Third Party Inspector3 2l 2{ Af 2t [] ANVAI

@ AP N Co,, Ltd.

1SQ-009-2-4

166/309
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CCK-4511951391-0100-K01-00001-073
REPORT OF PENETRANT EXAMINATION

HegaANEE DA

ASME

PAGE

sune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-PT-014

167/309

Page 1 of 1
Project Name 3AY Customer F&F Dwg.No. THHS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. A i
Traveller/PCS No. E&lE2} - - Work Order No. & P/O No. SAIHS Procedure / Acc Criteria & XtA/EHA 7|2
VP-SG07-COMM-010 Rev
(ISC-PT-06) ‘
NIA P-135G-007 / 4511951391 ASME SEC.VIIl DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)
Iltem Name =9 ltem NO. £Z ¥H3S Surface Condition FEHAMEY
VRU INLET GAS COOL’ER E-11570 » AS WELDED
Process of PTA| £ EHAIS A Black Light No. E®{2I0|E S Black Light Intensity S$2{2|0|E 2=
VISIBLE, SOLVENT REMOVABLE N/A N/A fted [ u wient
Material/Thickness XMZ/57 [Testtemp. Al22% | Light Source T ZHH| Light-Source to Object Distance/LUX =L H2[/Z =
SA789-§31803/1.63T 16 T GLOW LAMP 550W 150 em 1130 Lux
Penetrant Brand&} E,TypeHEll, Batch No. M =tHZ | Apply [ |Brush &% Dwell time & S A[ZH
Z = H NAWOO / NPP-2/ 13NPP14 g Spray 2Ab [ ]tmmerse &% 10 min &
Emulsifier Brandé;‘&,]:ype%' e, Batch No.Al=#H5| Apply [ | Flow-on Z& Dwell time &HX[A|ZH
S 3 H N/A 82 [ Ispray #A [ Jimmerse &X min £
Remover Brand 4} E,Type S}, Batch No. M| =15 |  Apply [IBrush 22 [“]Handwipe Stobd
= | NAWOO / NPR1-3 / 13NPR14 =g [ |spray 2Ab [ immerse & X L] wash Aofd
Developer | Brand4! &, Type® B, Batch No. M| =#H S| Apply [ |Brush &% Bleed out EEA|Zt
s A H| NAWOO / NPD-4 / 13NPD14 8g [v]spray 2Ab [ ]Iimmerse &= 15 min &
a o o
[0] I kel
Ident. No. 8 o Interpretation o Remarks
solel s 1 B 3 © b3
. 2 2 s=
Tube to tubesheet o \' No Recordable Indication Final pass layer - 3904hole
~BLANK ~
e g P
. E!'/REVIEWED
QADPT._ S, J. HWANG O WITNESSED
erman er Lloyd
Industri j
D SKETCH ON DOT LINE, IF NECESSARY or |:| ATTACHED. E 2A| M otol| AH|x|&}HL) £= MH5et A
Date&Time of Examination ZIAFY XHAIZH 2014.12.12
Examined by : —Level
@ A P N Co., Ltd. [__| Owner/CustomerF 23/ 2t 52
Approved by g '4'%;’ Level
& o M. SHIM - e I [ ]Third Party inspectors 12 At-2+ [] ANVAI
@ A P N Co, Ltd.
1SQ-009-2-4

l



CCK-4511951391-0100-K01~00001-073

REPORT OF PENETRANT EXAMINATION

-

HEEMNANEEDAN

ASME

PAGE

'"isune

ILSUNG CORPORATION

Repdrt No.

IS-APN-E-11570-PT-015

Page 1 of 1

Project Name SAIY

CARMON CREEK PROJECT

Customer F+&F

SHELL CANADA ENERGY

Dwg. No. THHS

VP-$G07-E11570-901

Rev. A

Traveller/PCS No. E&E2}

N/A

Work Order No. & P/O No. SAIH S

P-138G-007 / 4511951391

Procedure / Acc Criteria = XIAM{/EH 7| &=

VP-SG07-COMM-010
(ISC-PT-06)

+ AP1 660 (8th ED. 2007)

Rev. A

ASME SEC.VII DIV.1 2010ED.+2011 ADD. APP.3

item Name =9 tem NO. & H3S Surface Condition ™ Aelf
VRU INLET GAS COOLER E-11570 AS WELDED
Process of PTA R EIA B H Black Light No. E22|0|E & Black Light Intensity 22{2|0|E &%
VISIBLE, SOLVENT REMOVABLE N/A N/A fted [ W wjer
Material/Thickness M /57 |Test temp. Al&I2% | Light Source =Y ZEH| Light-Source to Object Distance/LUX ZHH2/Z =
SA789-S31803 / 1.63T 16 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand&t I, Type#Ell, Batch No.XMIZ®# S| Apply [ |Brush =X Dwell time & £ A| 7}
2 = A NAWOO / NPP-2 / 13NPP14 Mg Spray 2At [ ]Immerse EH - 10 min &
Emulsifier Brand4HE, Type 3 ell, Batch No. M X1 & | Apply [ ] Flow-on Z& Dwell time x| A| 7}
2 5 A N/A Mg [ ]spray 24 [ Jimmerse &% min &
Remover Brand4t I TypeSEll, Batch No. Xl =S|  Apply D Brush &% Handwipe Stobd
M H A NAWOO / NPR1-3 / 13NPR14 Mg [ |spray Al [ |immerse &% (] wash #lojy
Developer  |BrandAE,TypeHEll, Batch No. | =H % | Apply. | |Brush &3 Bleed out S&A| 2t
s A | NAWOO / NPD-4 / 13NPD14 82  [/]spray A [ |immerse &x - 15 min &£
&1 3 8
Ident. No. 3 T Interpretation o Remarks
golw s ol I B oo o b2
2| = 53
e After tube expending
Tube to tubesheet v No Recordable Indication Final pass layer - 3004hole
~BLANK ~
=
ED
by WITNESSED
Date / Signature:
5 /e./
DAE . G&rmaniscfier Lioyd
I ustriar-Services
Vi
|:| SKETCH ON DOT LINE, IF NECESSARY or D ATTACHED. T A| HMololl AHX|StAHL == HEa A,
Date&Time of Examination 2J At X}HA|2¢ 2014.12.18
Examined b Level
N e YC.J. KWON W II Date of Report 20 A Zl'é%lf 2014.12.18
@ A P N Co, Ltd. [_| Owner/Customer23F/n24 2t 2
Approved by w Level
s ¢ B-M. SHIM e I [ ]Third Party Inspectors 21 2 At ] ANI/AI
@ A P N Co., Ltd.

1SQ-009-2-4

168/309



CCK-4511951391-0100-K01-00001-073
REPORT OF PENETRANT EXAMINATION .

AEEMNER DA e G

A S M E Report No.
' Yusung ILSUNG CORPORATION
Page 1 of 1
Project Name ZAlY Customer FEF Dwg. No. THHS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. A
Traveller/PCS No. E&ll g2} Work Order No. & P/O No. SAHH & Procedure / Acc Criteria R XA /EH7|&E
VP-SG07-COMM-010 Rev
(ISC-PT-06) :
NIA P-13SG-007 / 4511951391 ASME SEC.VIll DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)
ltem Name Z% tem NO. & 85 Surface Condition Al
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Process of PT & FEHASH Black Light No. S3Z|0|E H§& Black Light Intensity £ 210|E &<
VISIBLE, SOLVENT REMOVABLE N/A N/A fred [ ] o wier
Material/Thickness X &/5H [Testtemp. Al@2%< | LightSource =Y ZH| Light-Source to Object Distance/LUX ZHHal/H =
SA240-S31803 / 15T 16 C GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand4H ¥ Type# El, Batch No. M=% | Apply [ |Brush 2% Dwell time & $ A2}
Z 5 A NAWOO / NPP-2/ 13NPP14 N Spray £AF [ ] Immerse E% 10 min &
Emulsifier | Brand4 %, Type®ell, Batch No. Ml =H5 | Apply [] Flow-on =& Dwell time 2hx|A| 2}
s 3 A N/A Mg [ Ispray 24t [] immerse & min &
Remover BrandA! 3, Type® e, Batch No. M =H& | Apply [ ] Brush &3 Handwipe $obd
R NAWOO / NPR1-3 / 13NPR14 M2 [ |spray A [ Immerse &% ] wash 4ofd
Developer  |Brand&E Type®El, Batch No. K| =HE| Apply [ |Brush 2% Bleed out Z&A| 24
& AF | NAWOO / NPD-4 / 13NPD14 g [vIspray 24t [ ]Iimmerse &H 15 min =
s B o
Q O o
Ident. No. 8 T Interpretation ) Remarks
golws <) ® 3 © u| 3
&t = S5 -
Main seam o After hydro
A05,B07,808 v No Recordable Indication Channel sliding outside final
All welded of nozzle area o After hydro
1273 v No Recordable Indication Channel sliding outside final
Temporary attachment removed area v No Recordable Indication After hydro
Channel sliding outside final
e After hydro
All attachment welded area v No  Recordable Indication Channel sliding outside final
" e After hydro
Arc strike removed area \ No Recordable Indication Channel sliding outside final
sens e After hydro
Lifting lugs welded area v No Recordable Indication Channel sliding outside final
Disupe by ~BLANK-~
s Bmbsabun
DATE e 1. >
|:| SKETCH ON DOT LINE, IF NECESSARY or |:| ATTACHED. = RA| M otoll AH X|StAHLE EE= HEEH A,
Date&Time of Examination 2 AF2 XH/AI2}H 2014.12.22
Examined by Leve!
@ A P N Co., Ltd. | Owner/CustomerF &/ n 4 Zt = 2t
Approved by B.M. SHIM "‘4—% Level REVIEWED
s 9 U SHI ) ol III [_|Third Party Inspector3 2l Z{ Atz 1B WINrESSED
e i re:
@ A P N Co,, Ltd. D“%/%““““( 2 ,
’ e,
1SQ-009-2-4 Ghrmanisther Lioyd

1 6 9/ 3 O 9 Industrial Services



CCK-4511951391-0100-K01-00001-073

REPORT OF PENETRANT EXAMINATION

EEEHAEEIA

oy

o] 55

ASME /| [reporto.
Ousune ILSUNG CORPORATION
Page 1 of 1
Project Name SALH Customer &3 Dwg. No. THHS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-8G07-E11570-001 Rev. A
Traveller/PCS No. EalE2} Work Order No. & P/O No. SAIHE Procedure / Acc Criteria XA /B 7| &
VP-SG07-COMM-010 Rev
(ISC-PT-06) .
NIA P-135G-007 / 4511951391 ASME SEC.VIIl DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)
ltem Name &Y tem NO. £E 8% Surface Condition Al
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Process of PTE S EMIS N -Black Light No. E{2J0|E HZ Black Light Intensity 22{2|0|E BT
VISIBLE, SOLVENT REMOVABLE N/A N/A fted [] u wer
Material/Thickness XM &/SH |Testtemp. ME 2T | Light Source = ZH| Light-Source to Object Distance/LUX ZH H2|/B3 S
SA240-S31803 / 15T 16 C GLOW LAMP 550W 150 cm 1130 Lux
Penetrant | Brand4t ¥, Type# Ell, Batch No. K| ZH 3| Apply [ | Brush &2 Dwell time & §A|Zt
A EH NAWOO / NPP-2/ 13NPP14 HEg Spray 24t [] Immerse &I 10 min &
Emuisifier | BrandAt ¥, Type® e}, Batch No. M =& | Apply [ ] Flow-on 23 Dwell time 2FX| Al Z}
e 5 N N/A 58 [ spray 24t [ ] immerse 21X min £
Remover  |BrandAtE, TypeEll, Batch No. M =¥ 5| Apply [ |Brush &% Handwipe Stotd
Al A A NAWOO / NPR1-3 / 13NPR14 X8 [ |Spray Al (] immerse &= [] wash 4ol
Developer | Brand4} ¥, Type®Ell, Batch No.®l =% | Apply [ |Brush &% Bleed out ZZA| 2t
s A A NAWOO / NPD-4 / 13NPD14 g Spray 24t [] Immerse &% 15 min £
5|3 3
Ident. No. 3 T Interpretation g Remarks
sHolw s Tl B 3 © e
&t = S5
Main seam . After hydro
A01,B01,802 v No Recordable Indication Channel fixed outside final
All welded of nozzle area L After hydro
1,74 v Na Recordable _Indication Channel fixed outside final
Temporary attachment removed area v No Recordable Indication After hydro -
Channel fixed outside final
L After hydro
All attachment welded area A No Recordable Indication Channel fixed outside final
. . After hydro
Arc strike removed area \Y No Recordable Indication Channel fixed outside final
. - After hydro N
Lifting lugs welded area v No Recordable Indication Channel fixed outside final
\05 Qmm by ~BLANK-=~
DA |l .22 . 20’54
D SKETCH ON DOT LINE, IF NECESSARY or D ATTACHED. EQA| EAM ol AHX[}AHL = HEE A,
Date&Time of Examination 2 AHI XH/AI2H 2014.12.22
Examined by Level
Al 5 C.J. KWON W e II DateofReport BIOAH 49X 2014.12.22
@ A P N Co., Ltd. [_] Owner/CustomerF2F /124 2t 5 &
POV BM. SHM i o e
sz @ M. S . ol .III [ ]Third Party InspectorZ 124 At 2 ] A ITNESSED
@ AP N Co. Ltd Date / Signature;
"y = e
1SQ-009-2-4 Gefmaniselet Ll
170/309 Industrial Serv
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CCK-4511RERORI-OEAJ-THRNSOBED EXARINATIQN

=S I E & A

PAGE| £~

a2 1A

ASME

Disune

ILSUNG CORPORATION

Report No.

I1S-APN-E-11570-UT-003

1 1

Page of

Project Name ZAY

Customer F&F

Dwg. No. SHHS

Rev. A

- CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E10070-001
Traveller/PCS No. EdllE2} Work Order No. & P/O No. SAHH S Procedure /Acc. Criteria R Xt /A 7| & R
ev. f 5
VP-SG07-COMM-010(ISC-UT-06)
N/A P-135G-007 / 4511951391 ASME SEC.Vil.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Leve! C + APl 660(8th ED.2007)
ltem Name ZY Item No. £ EB 35 Joint No. 8 HS
VRU INLET GAS COOLER E-11570 SEE IDENT.NO
Joint Config X2 Method A| & Surface Condition T HAMEY Material/Thickness X Z/SH|
"TJoint ! Contact & I__.]Immerse =3 AS WELDED and AS GROUND SA516-70N /36T
Test Temp. AEHERE Test Type HEej Manufacturer Xl =A} | Serial No. Y3# 5 | Due Date 2tE X}
e : : i Equipment - -
[vAmbient 42  [] Elev. 32 INEE- EPOCH XT OLYMPUS 081113804 2015.06.12
N Type . Block Angle | Frequency Size Manufacturer . Serial No. Typé Length Manufacturer
. HEl nyze g 37| HZEAL UBHS 2EN 20l HIZE A
Transducer] 4C10N/4MHz 0° 4MHz 100 TKS NEEA226 Cable .
E MWB45-4 - 45° 4MH 89 MwB 56927-70186 =
2R L z - A0IE | LemobO+ 2M KrautKramer
MWB70-4 70° 4MHz 8*9 MWB 56929-73828 Lemo01
Test'Angle MEZE Couplant EZMZE . » Calibration Block XX E%
0° 452 [Jeoe [@]70° | Cloicernz2ima [oi ez [“leme IIW, REFERANCE BLOCK
& | & | Locat 3
Ident. No. § g O;aj_:r " Length Width Depth ?M%(\(): S Remarks
& ol ¥ 3B 20 = zlo )
e = from 2ol ol 2334 ol 2
&t £ : £3 v
-Lifting lug welded area v No Recordable Indication Final (S‘Iﬁ” S}Ja)
. ~BLANK-~ va - e
WES] Uy
r_h.':hv.a: o ;_by
OADEPT | € 1 & W/ /,,
DATE ,cFL/ Zr 12004 7
/

Sketch of Scanning

>’

4

/
FREAEWED
ED

3 WA

AT
L) SR

i

i

G erman.scher Lioy-34

Industrial Sarvie: N

El SKETCH ON DOT LINE, IF NECESSARY or

ATTACHED. Al A olol AA AL & H28 4.

Examined by _j. KWON

[] Date&Time of Examination Z3 AP XH/A|ZE

Level 2014.11.30
ALE i T [7] Date of Report HT1Al ZHM AR} 2014.11.30
@A P N Co., Ltd. [] OwneriCustomerFE&F/n2ztSa
Level
Approved by
s o BMSHM .4——&? s UL [[] Third Party Inspector ST B A T ANIAT

@A P N Co., Ltd.

1SQ-009-2-2

172/3

09



CCK-451REROKT-Of A)TRASORID EXARBNATION

ZSHEAANESDA

PAGE

ASME

-

Disune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-UT-004

Page 1 of 1
Project Name ZAHY Customer F&F Dwg. No. =HHE
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E10070-001 Rev. A

Traveller/PCS No. E2l g2}

N/A

Work Order No. & P/O No. SAMHS

'P-135G-007 / 4511951391

Procedure /Acc. Criteria AIM/HE 7| &=

VP-SG07-COMM-010(ISC-UT-06)

ASME SEC.Vit.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C + API 660(8th ED.2007)

Rev. A

ltem Name Z4

VRU INLET GAS COOLER

Iltem No. S EHS

E-11570

JointNo. EF M S

SEE IDENT.NO

Joint Config 882
Butt Joint, "D" Joint, "T" Joint

Method Al & 4HH
Contact &% [|immerse 23

Surface Condition ZEDAE] .
AS- WELDED and AS GROUND

Material/Thickness A /57
SA240-S31803 / 15T

Test Temp. NgR2s T Test Type EHEf Manufacturer M ZEA} | Serial No. 223 | Due Date 2E LA
Equipment
[“Ambient &2  [] Elev. 32 | A=z EPOCH XT OLYMPUS 081113804 2015.06.12
Type Bbck Anglé Frequency Size Manufacturer Serial No. Type Length - Manufacturer
el YAz | Fopg- 37| H ZEA YRS } SE 20l HEA
Transducer| MSEB4 o° 4AMHz= | 100 MWB 57462-22034 Cable :
X 2C8X14LAD60 60° 2MHz 8*14 TKS DLANB005 =
BEX HOIE | LemoOO+ M KrautKramer
| 2c8x14LAD70 70° . 2MHz 8*14 TKS DLANC005 Lemo01

Test Angle AlEZtT

Moo Mase [eoe [V170°

Couplant ZZ0H&

‘Heiycerin2aisa o 22 [“leme

Calibration Block L& ZE

W, REFERANCE BLOCK

| ] ]
g8 ; . , 3
Ident. No. g8 | g "°%,°f§|°" Length | Width | Depth ’(‘MZQ‘): s Remarks
2o 3 < 2o = 2ol o D
from 2334
i =3 : g2
Main seam I .
801, B02, BO7, B0S ‘V No Recordable Indication Final
Nozzle to channel shell \ No Recordable Indication Final
1112 13. T4 - B
Lifting lug welded area v No Recordable indication Final
~BLANK~
5

‘ Sketch of Scanning

QA DEPT.  §. J, HWANG

DATE DZ< .67, 00 ¥

: ZAWITHRIGEED
L (6ate | Signature:
! Gérmanisefier Loy
Industrial Setric
D SKETCH ON DOT LINE, iIF NECESSARY or ATTACHED. T 2A| &M otol| AFAXSIAHL == HEE A,
. . L Level Date&Time of Examination ZAFIXHA|ZE 2014.12.09
Examined by G j. KWON /
A8 BT Date of Report 211A RHAIIX} 2014.12.09
@A P N Co, Ltd. [J owner/CustomerF2F/2zizts2
. Level
Approved by
= o B.M.SHM .‘-—h s LI [T THrd Party InspectorS T Z N & [T ANVAI
@A P N Co., Ltd.

1SQ-009-2-2

173/309




-'*CCK—4511%3@31'—§@E@MI@5§QMUDEX6WNAT|0N

s E4AMEENAN

Disune

ASME

Report No.

ILSUNG CORPORATION

IS-APN-E-11570-UT-005

Page 1

of 1

Project Name 3AtY

CARMON CREEK PROJECT

Customer F&F

SHELL CANADA ENERGY

Dwg.No. THHSZ

VP-§G07-E10070-001

- Rev. { \

Traveller/PCS No. E2f &2}

N/A

Work Order No. & P/O No. SAHHE

P-13SG-007 / 4511951391

Procedure /Acc. Criteria E XtAM/EHE 7| &

VP-$G07-COMM-010(ISC-UT-06)

Rev. A

ASME SEC.Vil.div.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SAS578 Level C + API 660(8th ED.2007)

item Name Z%Y

VRU INLET GAS COOLER

ltem No. £EHS

E-11570

JointNo. BEM HE

SEE IDENT.NO

/
;

\\/\\

Joint Config 882 Method Al ghy Surface Condition E X AHE| Material/Thickness A 2/ 7|
T Joint Contact 3% |___|Immerse =3 AS WELDED and AS GROUND SA516-70N. / 15T
Test Temp. A2 Test Type EEf Manufacturer X Z=AL | Serial No. Y3 | DueDate TIE AKX}
R o o Equipment -_
[vAmbient &2 [ ] Elev. 32 NEE EPOCH XT OLYMPUS 081113804 2015.06.12
Type Block Angle | Frequency Size Manufacturer Seriél No. Type Length Manufacturer
L el nyAs | Fap 37j HZAL RS ) _HE 200} HZAL
Transducer 4C10N/4MHz 0° 4MHz 100 TKS NEEA226 Cable
£ -MWB45+4 . 45° 4MH 89 MwWB 56927-70186 = -
RN . z HOIE | Lemo0O+ 2M KrautKramer
MWB70-4 70° 4MHz 89 MWB 56929-73828 Lemo01
Test Angle AlE2{T Couplant EZ0H& Calibration Block BHE%
0° 450 [Jeoc [70° | Cloncernzaima [Jon 22 [“eme IIW, REFERANCE BLOCK
5| 8 |Locat 8
Ident. No. § g o;_la;r "1 Length Width Depth ’(GM,ZQ()) g Remarks
3 o ¥ & i = zio in)
e from dol - 2ol HHIM <]t}
o | = s3
Lifting lug welded area - \ No Recordable Indication Final(Channel cover side)
~BLANK~
ISC | %m\essed =
QADEPT. J.ScIFE- |1~
DATE f)¢ . [P. 0/
e A+
Sketch of Scanning
z
i EVIEWED
0 WITMZSSED
Date / Signgture:
7& 7 G ¢
Germani hé{icy:é }ﬂ
Industriai Service:s

[JSKETCH ON DOT LINE, IF NECESSARY or ATTACHED. E 24| MM ot AHXISALL E£ HEE A,

Exami Level Date&Time of Examination ZIAF2IX}/A|ZH '2014.12.19
xamined by G_J. KWON II

YR ETE Date of Report £ 1M EtM X} 2014.12.19

A P N Co, Ltd. [l Owner/Customer=&5/u24 252
Level
Approved by : . =r
& @ B.M.SHIM 4‘% 2w I [ ] Third Party Inspectors 012 Ab2 || ANI/AI
‘ @A P N Co, Ltd.

1SQ-009-2-2

174/309




CCK-4511951391-0100-K01-00001-073

REPORT OF MAGNETIC PARTICLE EXAMINATION
A2 EgaAEEDA

"ASME |

PAGE

' Disune

ILSUNG CORPORATION

Repo& No.

1S-APN-E-11570-MT-006

Page 1 of 1
Project Name 3AH Customer F2F Dwg. No. THHS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. A
Traveller/PCS No. E&l&2} Work Order No. & P/O No. SAH & Procedure / Acc Criteria XA /B 7| &=
VP-$G07-COMM-010 Rev.
. g ) (ISC-MT-06)
NIA P-135G-007 / 4511951391 ASME SEC.VIli DIV.1 2010ED.+2011 ADD. APP.6
+ API 660 (8th ED. 2007)
Item Name Y ltem NO. & W35 Surface Condition 3 Al
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED
Material/Thickness M &/ Method 2 AH2HE] Particle X}2
SA516-70(N) / 17T Wet &4 ] Dry 214} Color - & M ] Fluorescent &
Magnetization Direction Equipment ZHI Applying Current S& &
Xighatd X1 5grsr | Continuous ©=£ [ |Residual Z+&
[“]Yoke R23 [VlLong -d& Brand 2422 : NAWOO Magnetization Current X3t& &
[lProd Z2= | [Circular &I Model No. 22 : MY-2 AC I8 [(loc =z
|:| |:| Both E&3& Output = 101b Current 8%
220V, 2.6A Amps 2 H O}
Light Source =& ZHi| Light-Source to Object Distance/LUX T2/ = | Spacing Hel in
GLOW LAMP 550 W 150 cm 1130 Lux 4~6 - em
Black Light No. E32l0|E HE Black Light Intensity £242|0|1 £ &% Demagnetization X}
N/A N/A fted [ pwior| []Yes Z No 2ZQ
a G o
[ kel
Ident. No. § Koy Interpretation o Remarks
soly s o e B 3 © i
Ej = S5
Main seam _— :
A02,A03,A04,803,804,805,B06 v No Recordable Indication Shell outside:final
All welded of nozzle area v No Recordable Indication Shell outside final
Temporary attachment removed area \ No Recordable Indication Shelt outside final
All attachment welded area \ No Recordable Indication Shell outside final
Arc strike removed area v No'Recordable Indication Shell outside final
Lifting lugs welded area v No Recordable indication Shell outside finat - -
Z.
~ BLANK ~ YREVIEWED
o - : J WITNESSED
[ .
I by s | T ped.
Germanischer Lioyd
5 N _lmumm’ i o
D SKETCH ON DOT LINE, IF NECESSARY or |:| ATTACHED. Z A &M et A, i
Date&Time of Examination 2 AF2XH/AIZH 2014.12.15
Examined by i Level : .
Nom CUKWON _——=— Sy T |[Yoate of Report =4 maem 2014.12.15
. Owner/CustomerF &5 /D4 Zt =2
@ A P N Co, Ltd. TETEE
Approved by Level ' e
5 ¢ B.M. SHIM -4——'&:—‘ ol g I [_IThird Party Inspectord 2124 Al 2+ [ ] ANI/AI
@ A P N Co,,Ltd.

(<

1SQ-009-2-3

175/309



CCK-4511951391-0100-K01-00001-073 )

REPORT OF PENETRANT EXAMINATION PAGE| &)
HegMANBEDN | ASME

' Yisune

ILSUNG CORPORATION

Report No.

IS-APN-E-11570-PT-011

Page 1 of 1

Project Name 3AlY

CARMON CREEK PROJECT

Customer =3

SHELL CANADA ENERGY

Dwg. No. THEHS

Traveller/PCS No. Ezg2}

N/A

Work Order No. & P/O No. SAIHE

P-13SG-007 / 4511951391

Procedure / Acc Criteria B X} A/EA 7| &=
VP-SG07-COMM-010
(ISC-PT-06)

ASME SEC.VIll DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)

VP-SG07-E11570-001 Rev. A

Rev

item Name ZEY

VRU INLET GAS COOLER

E-11570

Surface Condition I AHE]

AS GROUND and AS WELDED

Process of PTZ S EAIZH

VISIBLE, SOLVENT REMOVABLE

Black Light No. SZ2I0|E &5 .
N/A

Black Light Intensity 234 2}0| E &
N/A fted [ ] i wrent

Material/Thickness XM Z/5H [Testtemp. AIE 2=

Light Source. =% Z}H|

Light-Source to Object Distance/LUX =¥ 72{/E T

SA240-531803 / 15T 16 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant | Brand4 X Type®El, Batch No. R Z=HSE| Apply [ | Brush 2% Dwell time & FA|Zt
H = w NAWOO / NPP-2/ 13NPP14 g Spray 24 [ Immerse & 10 min 2
Emulsifier | Brand&tE Type®Ell, Batch No. Xz S| Apply [ ] Flow-on 22 Dwell time 2 A| 7
S 5 H N/A M2 [ Spray 24 [ | Immerse &% min &
Remover | Brand&t ¥, Type#El, Batch No. M= 5[ Apply U Brush 2% Handwipe 5o} _
Al A R NAWOO / NPR1-3 / 13NPR14 52 [Spray 24 []immerse &= [ ] wash 4loju
Developer | Brand&! ¥, Type# e}, Batch No. M Z#H 3|  Apply [ ]Brush &3 Bleed out & A|ZH
A H| NAWOO / NPD-4/ 13NPD14 Hg Spray 2A [ Immerse & 15 min &
a 5 o
Ident. No. § "% Interpretation E Remarks
golw s <|c N o b
L g | =2 S=
A'g;f;g;:gs _ \Y% No Recordable Indication Channel sliding side final
Al weldedTngr_\;zzle area ‘V No Recordablg _ _Indication Channel sliding side final
Temporary attachment removed area v No Recordable Indication ‘ Channel sliding side final
All attachment welded area Vv No Recordable Indication Channel sliding side final
Arc strike removed area v No Recordable Indication Channel sliding side final
Lifting lugs welded area \ No Recordable Indication Channel sliding side final
~BLANK-~
I1SC | by ~ S
| | LAY T E
[ ] SKETCH ON DOT LINE, IF NEC[%SSARY or [7] AﬁACHED. QA F M otof| Azitpe PIETYE f
Date&Time of Examination 2 A THAI 2} 2014.12.04
Exi{"i"e‘éby C.J. KWON LETI\: II |[Z]Date of Report 204 &R 2014.12.04

@ A P N Co,, Ltd.

Approved b
POV BM. SHIM il

Level
o

III

|| Owner/Customers2F/ D2 ZH 52k

‘@ A PN Co, Ltd.

[ ]Third Party Inspector 21 2 At2

273

1SQ-009-2-4

176/309




CCK-4511951391-0100-K01-00001-073

REPORT OF PENETRANT EXAMINATION

EEEAAEEDAN

[pAGE| P

' sune '

ILSUNG CORPORATION

ASME

Report No.

IS-APN-E-11570-PT-012

Page 1 of 1

Project Name Al

CARMON CREEK PROJECT

X0 X

Customer T&5

SHELL CANADA ENERGY

Dwg.No. THHS

VP-SG07-E11570-001

Traveller/PCS No. Eal|l 22}

N/A

Work Order No. & PIO No. SAHHS

P-135G-007 / 4511951391

Procedure / Acc Criteria HAIAM/EHZET7|&=
VP-SG07-COMM-010
(ISC-PT-06)
ASME SEC.VHI DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)

AN
A

Rev.

Item Name =Y

VRU INLET GAS COOLER

Surface Condition & AN

AS GROUND and AS WELDED

Process of PTE £ &AM 3 H

| Biack Light No. S2atolE #iz

Black Light Intensity S2{2}0|E Z T

 VISIBLE, SOLVENT REMOVABLE N/A N/A fted [ ] W wior
Material/Thickness X{ Z/F7 |Testtemp. AlEE% | Light Source =Y | - Light-Source to Object Distance/LUX ZHHa//Z T
SA240-S31803 / 15T 16 T GLOW LAMP 550 W 150 cm 1130 Lux
Penetrant | Brand4 ¥, Type#Ell, Batch No. A =5 | Apply [ |Brush &3 Dwell time & S§A|Z¢
3 s A " NAWOO / NPP-2/ 13NPP14 <K= Spray 2AF [ ]Immerse &% 10 min £
Emulsifier Brand&t ¥, Type&Ell, Batch No.FI=H & | Apply ] Flow-on 2% Dwell time x| A| 7}
2 5 A N/A =2 [ |Spray £At [ |Immerse &= min &
Remover Brand4tE, Type# B, Batch No. M Z=H 5|  Apply [ ]Brush Er Handwipe Sobd
=R * NAWOO / NPR1-3 / 13NPR14 ‘58 [ |spray 24t [ immerse &% ] wash 4oy
Developer Brandé}ﬁ,Typesé e, BatchNo. M =35 | Apply [ |Brush &3 Bleed out E&A| 74
s A A NAWOO / NPD-4 / 13NPD14 M2  [vIspray 2At [ ]Immerse &H 15 min £
a s o
Ident. No: g ‘% Interpretation g Remarks
Holws <l P S ul2
g & Sa
. Ah(,)':,ig;‘le:gz v \Y No Recordable Indication Channel fixed side final
Al weldeci_t:f::zzle area \ No Recordable Indication Channel fixed side final
Temporary attachment removed area A" No Recordable Indication Channel fixed side final
All attachment welded area \ No Recordable Indication Channel fixed side final
Arc strike removed area \Y No Recordable Indication Channel fixed side final
Lifting lugs welded area A No -Recordable Indication . Channel fixed side final
“BLANK- |DLSUNG
QA DEPT, | > 2L
DATE @zz:L‘_j*m_"“g.a Y

] SKETCH ON DOT LINE, IF NECESSARY or [ ] ATTACHED

Al FMotol] ARHX|BEAHLE = HEE A,

Date&Time of Examination 2 AP XHAIZE

2014.12.06
Exixln'nnegjg Y ¢ J. KWON ’4}7%\—15!:: II |[“]Date of Report B0 A = UR 2014.12.06
- | =
& A P N Co., Ltd. |_] Owner/CustomerF 2 F /024 Zt =2t
Approved by Level A REVIEWED
5 B.M.SHIM - ..d—-—‘%;v—‘_’ III - — T
s o : e []Third Party InspectorZ 2l & Atk Y ARAL L
= [ Signature;
@ AP N Co, Ltd. L6 v
’ ' anischer Lioy-

 1SQ-0092-4

177/309

industrial Servie 3




CCK-4511951391-0100-K01-00001-073
REPORT OF PENETRANT EXAMINATION

AEgMAEE DA

| Q1sune

ILSUNG CORPORATION

ASME

Report No.

IS-APN-E-11570-PT-016

Page 1 of

Project Name ALY

CARMON CREEK PROJECT

Customer

xox
TET

SHELL CANADA ENERGY

Dwg. No. THHS

VP-S$G07-E11570-001

Rev. A

Traveller/PCS No. Eal&a}

N/A

Work Order No. & P/O No. SAMH S

P-135G-007 / 4511951391

Procedure / Acc Criteria & XIA/THEI(E
VP-S$G07-COMM-010
(ISC-PT-06)

Rev. A

ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8

+ API 660 (8th ED. 2007)

Item Name =Y

VRU INLET éAS COOLER

tem NO. & #H3S

E-11570

Surface Condition M AMEj

AS GROUND and AS WELDED

Process of PT & £ EIAIEZH

VISIBLE, SOLVENT REMOVABLE

Black Light No. S220jE HS

Black Light Intensity S2{210|E &=

N/A N/A fred [ ] J wier
Material/Thickness MZ/F7 |Testtemp. Al® 2T | Light Source £ ZEH| Light-Source to Object Distance/LUX ZHH2/Z =
SA240-531803 / 15T 16 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant | Brand&E,Type®ell, Batch No. M X85 | Apply [ ] Brush 2% Dwell time & 5 A7}
A F A NAWOO / NPP-2/ 13NPP14 - Hg Spray 2At [ immerse &X 10 min &
Emulsifier BrandAHE Type®Ell, Batch No. M =& | Apply [ | Flow-on 22 Dwell time 2% A| ZF
| S 3 H N/A xg [ |spray 2Al Dlmmerse SRS min 2
Remover Brand4}E, Type®Ell, Batch No. M| =H&| Apply = [ _|Brush 22 Handwipe 5ot
Nl & H NAWOO / NPR1-3/ 13NPR14 xg [spray 2Ab [ |immerse &X [] wash %tofd
Developer |Brand X, Type#El, Batch No. Ml =H=| Apply [ |Brush &% Bleed out Z&AIZH
o A H| NAWOO / NPD-4 / 13NPD14 Hg [Jspray 24t []Immerse 2% 15 min &£
g 8 3
Ident. No. 3 | © Interpretation g Remarks
golw s <|c N O ul
& g2 S8 :
Main seam - After hydro
AD5,807,808 v No Recordable _Indication Channel sliding outside final
All welded of nozzle area - After hydro
12,173 v No Recordable Indication Channel sliding outside final
Temporary attachment removed area \ No- Recordable Indication After hydro
porary Channel sliding outside final
i aati After hydro
All attachment welded area \ No Recordable Indication Channel sliding outside final
: o After hydro
Arc strike removed area \% No Recordable Indication Channel sliding outside final
o o After hydro
- Lifting lugs welded area \ No Recordable Indication Channel sliding outside final
LSURG by ~BLANK-~
A T it
aTE Yo T >, 0y

[] SKETCH ON DOT LINE, IF NECESSARY or [] ATTACHED

CEHQA| ekl AHX|EL EE HEE A,

Approved by g M SHIM

ol

(] Date&Time of Examination 2 At Xi/AI 2+ 2014.12.22
Exilmine;by C.J. KWON//W— l;‘;ae,l II |[“]Date of Report 2A = UX 2014.12.22
@ A P N Co, Ltd. ] OwneriCustomer= 25/ 12 &4 & 2F
s % — Level 11 : REVIEWED
: ol [Third Party InspectorZ 212 Atz VNI SSED
@ A P N Co,, Ltd. -

15Q-009-2-4

178/309

G‘rma\ isther Lio
Industrial Services

2 3
yd




CCK-4511951391-0100-K01-00001-073

REPORT OF PENETRANT EXAMINATION

AEEMANEE DA

e ey

DisunG

ILSUNG CORPORATION

ASME

Report No.

IS-APN-E-11570-PT-017

Page 1 of

1

Project Name SAMY

CARMON CREEK PROJECT

A B0 X

Customer F+&3

SHELL CANADA ENERGY

Dwg. No. =HHS

VP-SG07-E11570-001

Rev. A

Traveller/PCS No. Edlg2}

Work Order No. & P/O No. SAIHE

Procedure / Acc Criteria H X[A/EY 2| &

VP-$G07-COMM-010

Rev. A

(ISC-PT-06)
N/A P-135G-007 / 4511951391 ASME SEC.VII DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)
Item Name Z9 Item NO. £Z 8% Surface Condition I A}
VRU INLET GAS COOLER E-11570 AS GROUND and AS WELDED

Process of PTE FEMMSH

-Black Light No. -S32}0|E #&

Black Light Intensity £2{2/0|E &%

VISIBLE, SOLVENT REMOVABLE N/A N/A feed [ W wier®
Material/Thickness M & /57| |Testtemp. A/&2T | Light Source =% ZH| Light-Source to Object Distance/LUX =Y 2|/Z =
SA240-5S31803 / 15T 16 T GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand& ¥, Type® ell, Batch No. M =2 5| Apply [ | Brush &% Dwell time & FA[Z2H
= A NAWOO / NPP-2/ 13NPP14 g Spray Al [] Immerse &% 10 min &
Emulsifier |BrandAt ¥, Type®el, Batch No. Xl =5 | Apply [ | Flow-on 22 Dwell time &Hx|A| 2}
2 3 A N/A =g [ |spray2at  []immerse 2% min &
Remover  |Brand4}E,Type®&l, Batch No. X =S | Apply [ ] Brush 2% Handwipe ol
PRI NAWOO / NPR1-3 / 13NPR14 g [spray 24 [ ]immerse AX [] wash 4oft
Developer | Brand4 E,Type®Ell, Batch No. M Z#HE| Apply [ |Brush 23 Bleed out Z&A[Zt
SRR, NAWOO / NPD-4 / 13NPD14 =F= Spray 24t [] Immerse &= 15 min £
a B )
Q O =)
Ident. No. 3 T Interpretation o Remarks
solws <| = B ' ° bl
&t = S8
Main seam s After hydro
AD1,801,802 v No Recordable  Indication Channel fixed outside final
All welded of nozzle area e After hydro
1,74 M No Recordable  Indication Channel fixed outside final
Temporary attachment removed area Vv No Recordable Indication After hydro
Channel fixed outside final
L After hydro
All attachment welded area v No Recordable Indication Channel fixed outside final
. . After hydro
Arc strike removed area v No Recordabie Indication Channel fixed outside final
e . After hydro
Lifting lugs welded area A No Recordable Indication Channel fixed outside final
Jispne by ~BLANK-~
DATE bc| .22 WY

[ ] SKETCH ON DOT LINE, IF NECESSARY or [] ATTACHED

. HRA| Fuetol|l AAH X SPAL EE HEE A,

Examined by
N o C.J. KWON

Date&Time of Examination 2! A KHAIZH

2014.12.22
Level =
_ //{E 3 II |[“Ipate of Report 2 M AR 2014.12.22
@ A P N Co, Ltd. [_| Owner/CustomerF 23 /12 2t =2t
V4
Approved by —~Fe Y
z 9 B.M. SHIM _ ' - 1t [ ]Third Party Inspector3 12 Al ] A ITNESSED

@ AP N Co,Ltd.

Date / Signature

ISQ-009-2-4

179/309

s
Gefmanis e%ff%

Industrial Servi
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7. PMI & Ferrite Report
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CCK—4511951391—0100—KOl—OOOOl—Gﬁ& SME PAGE] J
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-135G-007
Refence Procedure VP-SG07-COMM-021 Item No. E-11570
Report No. ISC-QA-PMI-SG007-E11570 item Name VRU INLET GAS COOLER

Method of Examinaton and Equipment Type / Name

SPECTRO TEST TXCO01/SERIAL NO.: 117729/04
X-MET 3000TX/SERIAL NO.:70410

MTR number / Heat number and lot number

See, Below Table - Test Part (DWG. No.) / Material or WPS

Acceptance Criteria : ASME Sec.ll Part. C (Within 12.5%)

Cr (%) Ni (%) Mo (%)
Material or WPS - - - - Remark
MIN | MAX| MIN | MAX| MIN | MAX
ER2209 (GTAW) 215(235] 851105/ 25| 35 - - - - Weld Rod
E2209-16 (SMAW) |[21.5(235| 75|95 25| 35 - - - - Weld Rod
SM-10H.10H-101H  ||21.5|23.5(75( 95| 25| 3.5 - - - - Weld
GT.SM-10H.10H-101H ||21.5|23.5( 75| 95| 25| 3.5 - - - - Weld
GT.SM-10H.10H-102H [21.5(235| 759525 (35| - - - ] Weld
Actual Value
Test Part (DWG. No. .
7sMat:riaI( or ViPS M crie) | Ni%) | Mo (%) - - - - Result
CHANNEL A-01/ . .
GT.SM-10H.10H-101H 21.62 8.01 2.58 - - - - Satisfaction
CHANNEL A-05/ . ,
GT.SM-10H.10H-101H 21.68 7.83 2.53 - - - - Satisfaction
CHANNEL B-01/ . ,
GT.SM-10H.10H-101H 21.71 8.11 2.71 - - - - Satisfaction
CHANNEL B-02/ . .
GT.SM-10H.10H-101H 21.63 7.84 2.58 - - - - Satisfaction
CHANNEL B-07/ o
GT.SM-10H.10H-101H 21.64 7.92 2.59 - - - - Satisfaction
CHANNEL B-08/ , .
GT.SM-10H.10H-101H 21.62 7.96 2.63 - - - - Satisfaction
N/Z T1B-01/ . ,
GT.SM-10H.10H-102H 21.72 7.83 2.58 - - - - Satisfaction

M Note : We hereby certify that the above test was performed in accordance with ASME Sec. Il -A or Sec. || -C and
the test analyzer has been calibrated to reference material.

1 Witnessed by / [J Reviewed by

=
EVIEWED
WITNESSED
Dal

APPROVED BY

S.J.HWANG% pec . iy

REVIEWED BY

SSLEE Dec 19

Y.S.LIM Q@c /7 ’,7;

te | Sighature: i TEST CONDUCTED BY
— ) //t/'
Fermanisch Foyd
Industrial rs(o 9

ILSUNG CORPORATION




CCK-4511951391-0100-K01-0000140A3S M E AR
P.M.I CERTIFICATE (2 of 2) DATE |  DEC.17.2014
Manufacturers Name ILSUNG CORPORATION Project Name CARMON CREEK PROJECT
P.O No. 4511951391 W/O No. P-138G-007
Refence Procedure VP-SG07-COMM-021 ltem No. E-11570
Report No. ISC-QA-PMI-SG007-E11570 ltem Name VRU INLET GAS COOLER
Tos part OWS NV Cr(%) | Ni%) | Mo(%) | - . ; ; - | Result
oT w10 | 2159 | 785 | 263 - - - - - |Satisfaction
Swronorqon | 2162 | 762 | 259 - - - - - | satisfacton
\
et I I N I O R
Ne oM 2156 | 773 | 257 | - . : : - |satifacton
S oe T 2162 | 764 | 258 | - : : : - | satisfacton
eRzaos (1o | 2163 | 867 | 258 | - : : . - |satistacion
crosoo o) || 2155 | 863 | 262 | - - : - - |Satitaction
crosts oy | 2158 | 876 | 257 | - . . : - | satitacton
emaromom | 2172 | 770 | 256 | - : : : - | satisfacton
BLANK |

M Note : We hereby certify that the above test was performed in accordance with ASME Sec. Il -A or Sec. |1 -C and
the test analyzer has been calibrated to reference material.

(I Witnessed by / [ Reviewed b ;
y ewed by FHETERED APPROVED BY SIHNNG /& oc /'y
WITNESSED REVIEWED BY S.SLEE .
Date / Signature: / Dec /77 7/ /,,L
) el /.| TEST CONDUCTED BY |Y.SLIM Dec /7 W
ermani v
e 831 /309 ILSUNG CORPORATION




CCK-4511951391-0100-KOLA®OTHTE PAGE

P.M.I CERTIFICATE
SHELL CANADA .
Customer ENERGY Project Name CARMON CREEK PROJECT
P.O No. 4511951391 W/0O No. P-13SG-007
Drawing No. - ltem No. E-11570/E-11580
REPORT NO. PLATE-PMI-001 ltem Name VRU INLET GAS COOLER

Instrument type and

identification number:

MODEL NAME : X—MET3000TX+ / SERIAL NO. : 704101

Location of P.M.| examination:

ILSUNG SHOP

Acceptance criteria: ASME Sec.|| Part.A / 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 PM| Procedure : +/— 10%
Test part and/or )

HEAT No. Cr Ni Mo Result
PLATE / 540337001 21.39 5.27 2.77 ACCEPT
PLATE / 338801001 22.08 5.11 2.94 ACCEPT

P
VIEWED
WITNESSED
Di j re: .
/
(]

Gefmanis Lioyd }A

Industrial Services

M Note: We hereby certify that the above test was performed in accordance with ASME Sec. I1-A or Sec, II-C and the test
analyzer has been calibrated to reference material.

O Witnessed by /

[ Reviewed by

APPROVED BY:

T.M.YANG .
%J&H > 4%

REVIEWED BY:

PREPARED BY:

G.T.PYO /@jﬁl.yf.wnf
G.T.PYO %/%[_)1. >ord

183/309

ILSUNG CORPORATION



CCK-4511951391-0100-KQ1AGAALED73 pAG
P.M.I CERTIFICATE
SHELL CANADA . '
Customer ENERGY Project Name CARMON CREEK PROJECT
P.O No. 4511951391 W/O No. P-13SG-007
Drawing No. - [tem No. E-11570/E-11580
REPORT NO. FLANGE-PMI-001 ltem Name VRU INLET GAS COOLER

Instrument type and identification number:

MODEL NAME : X-MET3000TX+ / SERIAL NO. : 704101

Location of P.M.| examination:

ILSUNG SHOP

Acceptance criteria: ASME Sec.li Part.A / PMI Procedure Doc No. VP-SG07-COMM—-021

Material Cr Ni Mo
SA182-F51 21.0~23.0%| 4.5~6.5% | 2.5~3.5% \
NOTE : Acceptable criteria range as per PMI Procedure : +/- 10%

ot R BV
FU?S—GFs;?ﬁ:?SS 21.16 5.06 3.01 ACCEPT
FL?giEséa%:ﬂ ?33 21.38 5.24 3.12 ACCEPT
FLANGE/B13103 | 2108 | 516 | 3.24 \coeeT
FL?EiEség:?;?SS 21.75 4.69 3.06 ACCEPT
F%Eﬁééﬂ%f% 22.25 5.17 2.95 ACCEPT
F%Eﬁiéﬁ;?;?% 21.30 4.79 2.78 ACCEPT
F%Qﬁ%ésﬂi?% 21.72 5.09 2.66 ACCEPT

B Note: We hereby certify that the above test was performed in accordance with ASME Sec. |l ~A or Sec. |[-C and the test

analyzer has been calibrated to reference material.

O Witnessed by / O Reviewed by

APPROVED BY:

T.M.YANG_

Tl >, I

@?@VIEWED
w

ITNESSED
Date / Signatyre:

Industrial Services

REVIEWED BY:

7t 2701f

o ﬂi/‘/‘

PREPARED BY:

Jul . >77v/‘f

184/309

ILSUNG CORPORATION




CCK-4511951391-0100-K01-0obe D M E | PAGE,
P.M.I CERTIFICATE
Customer SHE&‘;E%%NYADA Project Name CARMON CREEK PRQOJECT
P.O No. 4511951391 W/O No. P-13SG-007
Drawing No. - ltem No. E-11570/E-11580
REPORT NO. BOSS—PMI—OO'I item Name VRU INLET GAS COOLER

Instrument type and identification number:

MODEL NAME : X-MET3000TX+ / SERIAL NO. : 704101

Location of P.M.| examination:

ILSUNG SHOP

Acceptance criteria: ASME Sec.ll Part.A / PMI Procedure Doc No. VP-SG07-COMM—021

Material

Cr

Ni

Mo

SA182-F51

21.0~23.0%

4.5~6.5%

2.5~3.5%

\

NOTE : Acceptable criteria range as per PMI Pr:

ocedure : +/- 10%

Tes':Ep:[I'_t ;T/or Cr Ni Mo Result
AN 21.39 4.91 2.67 ACCEPT
AN 21.92 5.06 2.85 ACCEPT
BOSS / BACCS 21.54 5.31 3.11 AGGEPT

(E-15580:T2)

IEWED
[ [WITNESSED

Datt Signayyire

-?bbw
manischér [{oyd }C

trtastriaSyrvices

|

B Note: We hereby certify that the above test was performed in accordance with ASME Sec. I1-A or Sec. |I~C and the test
analyzer has been calibrated to reference material.

O Witnessed by /

[0 Reviewed by

APPROVED BY:

T.M.YAN@/ AN

REVIEWED BY:

G.T.PYO %

7&’.'}4»0/!7‘

PREPARED BY:

G.T.PYO /‘// vl .// W"f

185/309

LSUNG CORPORATION



CCK-4511951391-0100-K01-00001-0

P.M.I CERTIFICATE
SHELL CANADA . '

Customer ENERGY Project Name CARMON CREEK PROJECT

P.O No. 45119851391 W/0O No. P-13SG—-007
Drawing No. - ltem 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.| examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.!l Part.A / PM| Procedure Doc No. VP-SG07-COMM-021

Material Cr Ni Mo

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

HEAT No. Cr Ni Mo

Result

FORGING / 43501 .
(CH. COVER, TUBESHEET) 22.14 4.97 3.16

ACCEPT

H Note: We hereby certify that the above test was performed in accordance with ASME Sec. 1l —A or Sec. {I-C and the test

analyzer has been calibrated to reference material.

O Witnessed by / [ Reviewed by APPROVED BY:

S.J.HWANG %[@ ey

“REVIEWED
WITNESSED REVIEWED BY:
Date / Signature:

SSLEE 7 5@/{, 5 1w

A cek(f  PREPARED BY:

ermanischer Lioy

Y.S.LIM %" Sep. (s Iy

Industrial Services

186/309

ILSUNG CORPORATION

BASME ,PAGE‘__ (]



CCK-4511951391-0100-K01-00001-073 ASME PAGE]|
P.M.| CERTIFICATE
SHELL CANADA .
Customer ENERGY Project Name CARMON CREEK PROJECT
P.O No. 4511951391 W/O No. P-135G—007
Drawing No. - Iltem No. E-11570/E-11580
REPORT NO. FORGING-PMI-003 ltem Name VRU INLET GAS COOLER
Instrument type and identification number: MODEL NAME : X-MET3000TX+ / SERIAL NO. : 704101
Location of P.M.| examination: ILSUNG SHOP
Acceptance criteria: ASME Sec.ll Part.A / PMi Procedure Doc No. VP-SG07-COMM-021
Material Cr Ni Mo
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 .
HEAT No. Cr Ni Mo Result
FORGING / E100287 21.32 5.13 3.11 ACCEPT

(CH. FLG., CH. COVER FLG.)

W Note: We hereby certify that the above test was performed in accordance with ASME Sec. |l -A or Sec. I1-C and the test

analyzer has been calibrated o reference material.

O Witnessed by / [ Reviewed by

ya
EVIEWED

APPROVED BY:

WITNESSED
Date / Signature:

REVIEWED BY:

S.S.LEE /{Q? f (S ()4

rmanischg_igg)a ,D

PREPARED BY:

Y.S.LIM

§€p. I~y

Industrial Services

187/309
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CCK-4511951391-0100-K01-00001-073 A SME "
P.M.| CERTIFICATE (1/3) Date NOV. 24, 2014
Customer | SHELL CANADA ENERGY Project Name CARMON CREEK PROJECT
P.O No. 4511951391 W/O No. P-13SG-007
Drawing No. - Item No. E-11570/E-11580
REPORT NO. TUBE-PMI-001 ltem Name VRU INLET GAS COOLER
Instrument type and identification number: MODEL NAME : SPECTROTEST TXC25 / SERIAL NO. : 09005489
Location of P.M.| examination: ILSUNG SHOP

Acceptance criteria: ASME Sec.l Part.A / PMI Procedure Doc No. VP-SG07-COMM-021

Material Cr Ni Mo
SA789-531803 21.0~23.0%| 4.5~6.5% | 3.0~3.5%
NOTE : Acceptable criteria range as per PMI Procedure : +/- 10%

Tes:”g:frt ra\}r;(izllor Cr Ni Mo Result
TUBE / TR9492 (A4027A1) - 1 22.56 4.83 3.28 ACCEPT
TUBE / TB9492 (A4027A1) - 2 22.67 4.76 3.25 ACCEPT
TUBE / TB9492 (A4027A2) - 1 22.62 4.85 3.13 ACCEPT
TUBE / TB9492 (A4027A2) - 2 22.64 4.73 3.17 ACCEPT
TUBE / TB9492 (A4027A3) - 1 22.52 4.87 3.21 ACCEPT
TUBE / TB9492 (A4027A3) - 2 22.67 4.85 3.15 ACCEPT
TUBE / TB9492 (A4027A4) - 1 22.66 4.84 3.13 ACCEPT
TUBE / TB9492 (A4027A4) - 2 22.67 4.86 3.18 ACCEPT
TUBE / TB9492 (A4027A5) - 1 22.63 4.88 3.22 ACCEPT
TUBE / TB9492 (A4027A5) - 2 22.54 4.72 3.23 ACCEPT
TUBE / TB9492 (A4027A6) — 1 22.66 4.86 3.02 ACCEPT
TUBE / TB9492 (A4027A6) - 2 22.53 4.76 3.24 ACCEPT
TUBE / TB9492 (A4027A7) - 1 22.58 4.88 3.15 ACCEPT
TUBE / TB9492 (A4027A7) - 2 22.61 4.73 3.13 ACCEPT
TUBE / TB9492 (A4027A8) - 1 22.67 4.86 3.26 ACCEPT
TUBE / TB9492 (A4027A8) - 2 22.64 4.88 3.14 ACCEPT
TUBE / TB9492 (A4027A9) - 1 22.65 4.83 3.16 ACCEPT
TUBE / TB9492 (A4027A89) - 2 22.52 4.89 3.13 ACCEPT
TUBE / TB9492 (A4027A10) - 1 22.63 4.73 3.17 ACCEPT
TUBE / TB9492 (A4027A10) - 2 22.62 4.86 3.14 ACCEPT
TUBE / TB9492 (A4027A11) — 1 22.77 4.89 3.26 ACCEPT
TUBE / TB9492 (A4027A11) - 2 22.64 4.84 3.1 ACCEPT

M Note: We hereby certify that the above test was performed in accordance with ASME Sec. 11-A or Sec. || -C and the test
analyzer has been calibrated to reference material.

APPROVED BY:

S.J.HWANG% Moy ALY

REVIEWED BY:

S.8.LEE / A/a;/-)#-“f

PREPARED BY:

Y.S.LIM

Foy 24/

O Witnessed by / [ Reviewed by
JEVIEWED
WITNESSED
Date / Signature: L,
LMo,
frmanigcher Livyd o
Industrial Services

188/309

ILSUNG CORPORATION




CCK-4511951391-0100-K01-00001-078 S M EJ

PAGE
P.M.! CERTIFICATE (2/3) Date NOV. 24, 2014
Customer | SHELL CANADA ENERGY Project Name CARMON CREEK PROJECT
P.0O No. 4511951391 W/O No. P-138G-007
Drawing No. - ftem No. E-11570/E-11580
REPORT NO. TUBE-PMI-001 Iltem Name VRU INLET GAS COOLER
Tes;{g:;} zr;c'i/or Cr Ni Mo Result

TUBE / TB9492 (A4027A12) - 1 22.67 4.87 3.16 ACCEPT
TUBE / TB2492 (A4027A12) - 2 22.62 4.84 3.19 ACCEPT
TUBE / TB8825 (A4027A13) - 1 22.65 4.85 3.15 ACCEPT
TUBE / TB8825 (A4027A13) - 2 22.63 4.74 3.17 ACCEPT
TUBE / TBB825 (A4027A14) ~ 1 22.57 4.83 3.26 ACCEPT
TUBE / TB8825 (A4027A14) - 2 22.64 4.76 3.19 ACCEPT
TUBE / TB8825 (A4027A15) — 1 22.52 4.88 3.03 ACCEPT
TUBE / TB8826 (A4027A15) - 2 22.77 4.84 3.17 ACCEPT
TUBE / TB8825 (A4027A16) - 1 22.64 4.75 3.26 ACCEPT
TUBE / TB8825 (A4027A16) - 2 22.65 4.82 3.18 ACCEPT
TUBE / TB8825 (A4027A17) — 1 22.52 4.88 3.14 ACCEPT
TUBE / TB8825 (A4027A17) - 2 22.66 4.83 3.16 ACCEPT
TUBE / TB8825 (A4027A18) - 1 22.64 4.84 3.05 ACCEPT
TUBE / TB8825 (A4027A18) - 2 22.62 4.85 3.17 ACCEPT
TUBE / TB8825 (A4027A19) - 1 22.68 4.77 3.15 ACCEPT
TUBE / TB8825 (A4027A19) - 2 22.55 4.82 3.24 ACCEPT
TUBE / TB8825 (A4027A20) - 1 22.63 4.84 3.17 ACCEPT
TUBE / TB8825 (A4027A20) - 2 22.65 4.83 3.15 ACCEPT
TUBE / 788825 (A4027A21) - 1 22.62 4.89 3.16 ACCEPT
TUBE / TB8825 (A4027A21) - 2 22.65 4.73 3.15 ACCEPT
TUBE / TB8825 (A4027A22) - 1 22.74 4.86 3.17 ACCEPT
TUBE / TB8825 (A4027A22) - 2 22.66 4.75 3.14 ACCEPT
TUBE / TB8825 (A4027A23) - 1 22.62 4.88 3.16 ACCEPT
TUBE / TB8825 (A4027A23) - 2 22.74 4.72 3.07 ACCEPT
TUBE / TB8825 (A4027A24) - 1 22.56 4.86 3.24 | ACCEPT
TUBE / TB8825 (A4027A24) - 2 22.62 4.82 3.16 T ACCEPT

M Note: We hereby certify that the above test was performed in accordance with ASME Sec. Il -A or Sec. 1[-C and the test
analyzer has been calibrated to reference material.

O Witnessed by / [0 Reviewed by

Z

EVIEWED
WITNESSED
Date / Signature:

APPROVED BY:

S.J.HWANG %/Jov 2¢ fey

REVIEWED BY:

s.s.LEE/NOV2¢/I>¢

(S

PREPARED BY:

Y.S.LIM 5<("' foy2¢

o
TICY

Industrial Services
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CCK-4511951391-0100-K01-00001 {071 r PAGE]
P.M.| CERTIFICATE (3/3) Date NOV. 24, 2014
Customer | SHELL CANADA ENERGY Project Name CARMON CREEK PROJECT
P.O No. 4511851391 W/0O No. P-13SG-007
Drawing No. - Item No. E-11570/E-11580
REPORT NO. TUBE-PMIi-001 ltem Name VRU INLET GAS COOLER
Test part and/or ,
HEAT No. Cr Ni Mo Result
TUBE / TB8825 (A4027A25) — 1 22.67 4.84 3.14 ACCEPT
TUBE / TB8825 (A4027A25) — 2 22.62 4.82 3.15 ACCEPT
TUBE / TB8825 (A4027A26) — 1 22.65 4.83 3.14 ACCEPT
TUBE / TB8825 (A4027A26) - 2 22.74 4.74 3.16 ACCEPT
TUBE / TB8825 (A4027A27) - 1 22.53 4.78 3.03 ACCEPT
TUBE / TB8825 (A4027A27) ~ 2 22.66 4.73 3.15 ACCEPT
TUBE / TB8825 (A4027A28) - 1 22.65 4.85 3.03 ACCEPT
TUBE / TB8825 (A4027A28) - 2 22.78 4.87 3.25 ACCEPT
TUBE / TB8825 (A4027A29) — 1 22.52 4.72 3.13 ACCEPT
TUBE / TB8825 (A4027A29) - 2 22.65 4.84 3.05 ACCEPT
TUBE / TB8825 (A4027A30) ~ 1 22.53 4.86 3.16 ACCEPT
TUBE / TB8825 (A4027A30) - 2 22.56 4.83 3.18 ACCEPT
TUBE / TB8825 (A4027A31) - 1 22.64 4.88 3.14 ACCEPT
TUBE / TB8825 (A4027A31) - 2 22.57 4.85 315 ACCEPT
TUBE / TB8825 (A4027A32) - 1 22 62 4.77 3.28 ACCEPT
TUBE / TB8825 (A4027A32) - 2 22.56 4.72 3.12 ACCEPT

H Note: We hereby certify that the above test was performed in accordance with ASME Sec. |I-A or Sec. |I-C and the test
analyzer has been calibrated to reference material.

] Witnessed by / O 5eviewed by

EVIEWED
WITNESSED

Date / Signature:
7&%__ ;7,4:‘/%
Germanischer Lioyd

APPROVED BY:

>
S.J.HWANG% Aoy, 24 //%

REVIEWED BY:

S.S.LEE/ Nov.2¢

(P

PREPARED BY:

Y.S.LIM X(‘?{JN- 2¢

Industrial Services
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CCK-4511951391-0100-KUA-BORPE- 973 PAGE 1]
P.M.| CERTIFICATE (1/2) Date JUL. 29, 2014
Customer SHEéhECRngADA Project Name CARMdN CREEK PROJECT
P.O No. 4511951391 W/O No. P-13SG-007
Drawing No. - ltem No. -
REPORT NO. PLATE-PMI-002 item Name -

Instrument type and identification number:

MODEL NAME : SPECTROTEST TXC25 / SERIAL NO. : 09005489

Location of P.M.| examination:

ILSUNG SHOP

Acceptance criteria: ASME Sec.ll Part.A / PM! 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%

Tost part and/or c Mn Si Result
PLATE / SB00020 0.137 1.18 0.40 ACCEPT
PLATE / SF41548 0.036 1.09 0.37 ACCEPT
PLATE / SF43168 0.038 1.14 0.35 ACCEPT
PLATE / SB02070 0.011 1.10 0.31 ACCEPT
PLATE / SB03469 0.102 1.08 0.31 ACCEPT
PLATE / SU36584 0.062 1.09 0.32 ACCEPT
PLATE / SB00727 0.117 1.08 0.32 ACCEPT
PLATE / SF41864 0.052 1.14 0.39 ACCEPT
PLATE / SB01389 0.094 1.09 0.46 ACCEPT
PLATE / SB01381 0.064 1.13 0.40 ACCEPT

B Note: We hereby certify that the above test was performed in accordance with ASME Sec. {I1-A or Sec. || -C and the test

analyzer has been calibrated to reference material.

O Witnessed by / [] Reviewed by

APPROVED BY:

T.M.YANG

REVIEWED BY:

G.T.PYO

ot .;»7»,;/'

/"
VIEWED
WITNESSED
Date / Signatwie: ,
Wt ¥ b

PREPARED BY:

G.T.PYO

- Fur >9. >0lf

industrial Services

191/309

ILSUNG CORPORATION
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P.M.I CERTIFICATE (2/2)

Date JUL. 28, 2014
SHELL CANADA .
Customer ENERGY Project Name CARMON CREEK PROJECT
P.O No. 4511951391 W/0O No. P-138G-007
Drawing No. - Item No. -
REPORT NO. PLATE-PMi-002 [tem Name -

Instrument type and identification number:

MODEL NAME : SPECTROTEST TXC25 / SERIAL NO. :

09005489

Location of P.

M.| examination:

ILSUNG SHOP

Acceptance criteria: ASME Sec.Il Part.A / 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 PM| Procedure : +/— 10%
Test part :’;f’/ of c Mn si Result
PLATE / SU36163 0.033 1.11 0.39 ACCEPT
PLATE / SU36583 0.029 1.12 0.35 ACCEPT
PLATE / SU36581 0.217 1.23 0.33 ACCEPT
PLATE / 26653 0.174 1.17 0.33 ACCEPT
PLATE / 46233 0.173 1.21 0.33 ACCEPT
PLATE / 38433 0.127 1.29 0.35 ACCEPT
PLATE / 35623 0.129 1.21 0.36 ACCEPT
PLATE / SB01384 0.183 1.22 0.34 ACCEPT
PLATE / SB03471 0.147 1.16 0.33 ACCEPT

H Note: We hereby certify that the above test was performed in accordance with ASME Sec. Il -A or Sec. || -C and the test
analyzer has been calibrated to reference material.

(] Witnessed by /

] Reviewed by
yd

VIEWED
WITNESSED

Date / Signgture:

rmanischer Lidyd

APPROVED BY:

T.M.YANG

REVIEWED BY:

G.T.PYO

! x? >l

e

PREPARED BY:

G.T.PYO %/ Tul. >9. >0l

Industrial Services
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PAGH 73]

P.M.| CERTIFICATE

Date JUL. 29, 2014
SHELL CANADA .
Customer ENERGY Project Name CARMON CREEK PROJECT
P.O No. 4511951391 W/O No. P-138G-007
Drawing No. - ltem No.
REPORT NO. BOSS-PMI-002 Item Name

Instrument type and identification number:

MODEL NAME : SPECTROTEST TXC25 / SERIAL NO. : 09005489

Location of P.M.| examination:

ILSUNG SHOP

Acceptance criteria: ASME Sec.l|l Part.A / PMI Procedure Doc No. VP-SG07-COMM~-021

Material

C

Mn

Si

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
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

B Note: We hereby certify that the above test was performed in accordance with ASME Sec. Il-A or Sec. I -C and the test
analyzer has been calibrated to reference material.

[J Witnessed by

/ O Reviewed by

__Z
EVIEWED
ITNESSED
Date / Signature:

rmanischer LloZl

APPROVED BY:

>

REVIEWED BY:

G.T.PYO

T.M.YAN :
Gié;%%itlm$v/b

Jul . >4 >v/4

W

PREPARED BY:

G.T.PYO 4" Tur. >9, sor

Industrial Services
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JUL. 29, 2014

P.M.| CERTIFICATE

Date

: SHELL CANADA .
Customer ENERGY Project Name CARMON CREEK PROJECT
P.O No. 4511951391 W/O No. P-133G-007
Drawing No. - ltem No. -
REPORT NO. FLANGE-PMI-002 ltem Name -
MODEL NAME : SPECTROTEST TXC25 / SERIAL NO. : 08005489

Instrument type and identification number:
Location of P.M.| examination:

ILSUNG SHOP

Acceptance criteria: ASME Sec.ll Part.A / PMI Procedure Doc No. VP-SG07-COMM-021
Material C Mn Si
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 )
HEAT No. c Mn 8i Result
FLANGE / Q68A 0.174 1.09 0.25 ACCEPT
FLANGE / SB97082 0.234 0.84 0.22 ACCEPT

B Note: We hereby certify that the above test was performed in accordance with ASME Sec. II-A or Sec. || -C and the test

29k
GérmanisC i‘-‘°jd

PREPARED BY:

analyzer has been calibrated to reference material.
D Witnessed by LeBadauss APPROVED BY: T.M.YANG W 2
C(SV‘?TNESSED e B &
Date / Signajure: " REVIEWED BY: G.T.PYO ﬂb/->‘/. SO/
4 G.T.PYO Tul- >9. >

ILSUNG CORPORATION

!Egﬂgtﬂal Services
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CCK-4511951391-0100-K01-00001-073A SM E PAGE[ (5
P.M.l CERTIFICATE
Customer SHEELIEER%NYADA Project Name CARMON CREEK PROJECT
P.O No. 4511951391 W/O No. P-13SG—-007
Drawing No. - Iltem No. -
REPORT NO. FORGING~PMI-001 Item Name -
Instrument type and identification number: MODEL NAME : SPECTROTEST TXC25 / SERIAL NO. : 09005489
Location of P.M.| examination: ' ILSUNG SHOP

Acceptance criteria: ASME Sec.ll Part.A / PMI Procedure Doc No. VP-SG07-COMM-021

Material C Mn Si
SA765-1I 0.30% [0.60~1.35%|0.15~0.30% ﬁ\
NOTE : Acceptable criteria range as per PMI Procedure : +/— 10%

Tes:iEp:_rrt :r;c.i/or Cc Mn Si Result
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

B Note: We hereby certify that the above test was performed in accordance with ASME Sec. I1-A or Sec. || —C and the test
analyzer has been calibrated to reference material.

O Witnessed by / O aeviewed by

APPROVED BY:

S.J.HWANG _%? $ap.is ' of

é‘)‘EVIEWED

WITNESSED EVIEWED BY: .S.LEE /“ -

Date / Signature: R 58 / 46/?7 {5 ‘ i
VL L'fZ‘dm PREPARED BY: Y.SLM Sop IS 1oy

Industrial Services

195/309
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CCK-4511951391-0100-K01-00001-073

ASME

Jd‘ (‘)

TUBE LD AFTER EXPANDING

PAGE| |
INSPECTION REPORT .
FOR EXPANDING RATIO CHECK DATE : DEC . 17. 2014
P.O NO. 4511951391 ITEM NAME VRU INLET GAS COOLER
CUSTOMER SHELL CANADA ENERGY ITEM NO. E-11570
PROJECT NAME CARMON CREEK PROJECT DWG. NO. VP-SG07-E11570-001 REV.06
W/ONO. P-13SG-007 DOC. NO. SG07 - EXPAND - E11570 - 01
B SKETCH d-d-(H-D
R= ( )-( ) x 100
M n R - EXPANDING RATIO (%)
I D Ty “~~__TUBE L.D BEFORE EXPANDING d'-TUBE LD AFTER EXPANDING
ML B O O beeoesspusppusppusssumpomnppaspprm (d"-TUBE 1D AFTER EXPANDING : HEAVY)

d- TUBE 1D 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
FIXED SIDE > EXPANDING RATIO CHECK - 40 HOLES
NO. " d& d d-d | d-d H D H-D R(;f;:T) R'(IE;L}ZY)
1 1597 | 15.68 020 | 1925 | 19.5 0.20 2.79
2 [| 1505 | 1568 [| o2 1926 | 19.07 0.19 2.36 /
3 [[ 1597 | 1567 [1 030 | 1925 | 1905 0.20 2.92 /
4 [ 1596 | 1566 [] o030 1926 | 19.07 0.19 3.26 |
5 [ ] 1596 | 1566 [ ] 020 | 1925 [ 1906 0.20 2.83 /
6 | | 1596 | 1568 [ | oa2s 1925 | 19.06 0.19 2.60 |
7 | ]| 1595 | 1567 | 0.28 1925 | 19.07 0.18 2.97 /
8 | | 1597 | 1568 | 0.29 1925 | 19.06 0.19 2.99 /
9 | 1597 | 1567 | 0.29 1925 | 19.06 0.19 3.02 /
10 [ L 1 1s9s [ 1ses [ L [ o2 1924 | 19.06 0.18 321
BLANK BLANK BLANK
i [T | 1ses | 1ser [T | 029 1924 | 19.06 0.19 3.02
12 | 1597 | 1567 | 0.29 1925 | 19.06 0.19 3.03 |
13 | 1596 | 15.67 | 0.29 1926 | 19.06 0.19 272 |
14 | 1595 | 15.66 / 0.29 1926 | 19.07 0.19 2.96 |
15 | 1596 | 1567 | | 0.29 1926 | 19.05 021 2.54 /
16 || 159 | 1567 | | 0.29 1926 | 19.05 021 2.57 |
17 || 1597 | 1566 || 031 1924 | 19.06 0.18 3.62 |
i8] 1597 | 1567 || 0.30 1925 | 19.05 0.20 296 ||
19 | 1595 | 1567 || 0.28 1926 | 19.05 0.20 234 ||
20 1595 | 15.66 029 | 1924 | 19.05 0.19 2.82
g ;{V};’\F{I;I;;il;:)DBliY Fj\;ﬁqﬁ:@gggu APPROVED BY S.JHWANG %_Z 1‘)6(, Vi /e %
Dae Sgnasre: REVIEWED BY  |SSLEE =" 15/
Zerm%(a chﬁ/ besal ¥ PREPARED BY | Y.S.LIM Dec /1 10
1SQ-071-1-0 — ILSUNG CORPORATION
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CCK-4511951391-0100-K01-00001-07 ASME PAGE| |

INSPECTION REPORT . ..,
FOR EXPANDING RATIO CHECK DOC. NO. : SGO7 - EXPAND - E11570 - 01
NO. " d d d&-d | d-d H D H-D R%fjf) R'(IE:OZY)
21 1596 | 15.67 0.30 1924 | 19.05 0.19 324
22 [| 1595 | 1566 /| o020 1926 | 19.07 0.19 2.93 |
23 [ 1596 | 1566 [] o020 1925 | 19.06 0.19 3.09 |
24 [] 1596 | 1568 [| o2 1924 | 19.06 0.18 3.06 /
25 [ ] 1595 | 1567 [ ] o2 1924 | 19.07 0.18 3.13 |
26 [ ] 1596 | 1567 | | o2 1926 | 19.07 0.19 2.60 |
27 [ ] 1596 | 156 | 0.29 1925 | 19.06 0.19 3.09 |
23 | | 1596 | 1566 | 0.30 1926 | 19.05 0.20 271 |
29 | 1596 | 15.68 | 0.28 1925 | 19.05 0.20 241 /
30 WIW' 1596 | 15.67 ’B_LAIW' 0.30 1926 | 19.05 0.21 2.65 m
st [T 59 | ser |7 | o2 1924 | 19.07 0.18 332
32 | 1596 | 15.67 | 0.29 1924 | 19.06 0.19 2.95 |
33 | 1597 | 15.66 | 0.30 1925 | 19.05 0.20 2.87 /
34 | 1596 | 1566 | | 0.30 1926 | 19.06 0.20 2.80 /
35 | 1597 | 1568 | | 0.29 1926 | 19.07 0.19 3.05 |
36 / 1596 | 15.67 / 0.29 1926 | 19.05 0.21 2.48 /
37 } 1507 | 1568 || 0.29 1925 | 19.07 0.18 3.20 |
|| 1595 | 1566 || 029 | 1924 | 19.07 0.17 s ||
2 | 1505 | 1567 | 0.29 1925 | 19.07 0.18 332 ||
40 1596 | 15.67 029 1925 | 19.05 0.20 2.64
BLANK
S E/gg;;s;n;\( Dat:vgrlﬁ:rsesn _ APPROVED BY | SIHWANG % Dec/n'ny
Z‘% e pecifq  REVIEWED BY |SSLEE / Dec 19 oy
Industrial Services PREPARED BY Y.S.LIM '21}" E) ec /7 /()/

ISQ-071-1-0 ILSUNG CORPORATION

198/309



CCK—4511951391—0100—KOl—OOOOl—O'{dA SME

PAGE| 3

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-11570
PROJECT NAME CARMON CREEK PROJECT DWG. NO. VP-SGO7-E11570-001 REV.06
W/ONO. P-13SG-007 DOC. NO. SGO7 - EXPAND - E11570 - 02
B SKETCH Ro{@-9-EH-D)
2t
W R - EXPANDING RATIO (%)
Q|2 Te [ T WEEDBEGRECADNG (e o, eveannio: HEAVY
e TUBE LD AFTER EXPANDING ¢ -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
< SLIDING SIDE > EXPANDING RATIO CHECK - 40 HOLES
NO. a d d &-d | d-d H D pop | RCICHD | REEAVY
1 1596 | 15.67 029 | 1924 | 19.06 0.18 3.18
2 [| 1596 | 1566 /| 020 1925 | 19.05 0.20 2.83 /
3 [] 1596 | 1567 [1 o2 1925 | 19.07 0.18 327 /
4 [ 1597 | 1567 [] 030 | 1925 | 1906 0.19 321 /
5 [] 1596 | 1566 [ ] 030 1924 | 19.05 0.19 3.16 /
6 [ ] 1597 | 1567 [ ] 030 | 1926 | 1905 0.20 274 /
7 [ | 1597 | 156 | 030 | 1925 | 19.06 0.19 3.20 |
8 [ ] 1596 | 1568 | 0.28 1924 | 19.07 0.17 3.14 /
9 ] 1595 | 15.66 | 029 | 1924 | 19.07 0.18 330 |
10 mlm 1596 | 15.67 T;!W‘ 030 | 1925 | 19.07 0.18 336 L
i [T | 1596 | 1566 030 | 1924 | 19.06 0.19 3.26
12 | 1596 | 15.66 / 0.30 1925 | 19.06 0.18 3.53 |
13 | 1596 | 15.67 | 0.28 1925 | 19.05 0.19 2.68 |
14 | 1596 | 1567 | | 020 | 1924 | 19.07 0.18 3.4 /
15 | 1596 | 1568 | | 0.28 1925 | 19.07 0.19 2.79 /
6 || 1595 | 1567 | | 0.28 1925 | 19.07 0.18 3.06 |
17 || 1597 | 1567 || 029 | 1926 | 1905 0.20 262 | ]
18 ] 1597 | 1567 |] 0.30 1925 | 19.05 0.20 301 ||
19 | 1595 | 1567 | 0.28 1926 | 19.06 0.20 238 ||
20 1596 | 15.67 020 | 1925 | 1906 0.19 3.00
E} ;vgw;\;g);\( wf}'.bivs"ggo APPROVED BY | S.JHWANG ;%Qeg'/ I
Date  Signature: REVIEWED BY ~ |SSLEE -~ Dec /7'
Ci‘ermanl;che/?Lec% fF PREPARED BY Y.S.LIM Dec [ /1>/
1SQ-071-1-0 — ILSUNG CORPORATION

199/309




CCK-4511951391-0100-K01-00001-073

INSPECTION REPORT DAGE. 2 OF 2
FOR EXPANDING RATIO CHECK DOC. NO. : SG07 - EXPAND - E11570 - 02
NO. " & d d-d | d'-d H D H-D R%f}f) R'(iEgXY)
21 1595 | 15.67 020 | 1925 | 19.06 0.19 2.78
2 /| 1597 | 1567 [| 030 | 1925 | 1906 0.19 321 /
23 [1 1595 | 1568 [| o2 1926 | 19.05 0.21 2.04 |
2% [ 1505 | 1567 L 0.28 1925 | 19.07 0.18 2.81 /
25 [] 1597 | 1566 [ ] oa 1924 | 19.06 0.19 3.59 |
26 [ ] 1595 | 158 [ | o2s 1925 | 19.06 0.19 2.73 /
27 [ | 1596 | 1567 | 029 | 1925 | 19.06 0.18 320 |
28 [ | 1596 | 1566 | 030 | 1926 | 1907 0.19 3.31 /
29 | 1597 | 15.66 | 030 | 1925 | 19.06 0.19 3.26 |
30 ’E\IW' 1595 | 15.67 WAW‘ 0.28 1925 | 19.06 0.19 2.64 @E
st [T | ser | ser |7 | o0 1924 | 19.05 0.19 3.12
32 | 1596 | 15.67 | 0.29 1924 | 19.06 0.18 3.03 |
33 | 1595 | 15.67 | 0.28 1925 | 19.05 0.20 227 /
34 | 1595 | 1567 | | 028 1925 | 19.06 0.19 2.79 /
35 | 1595 | 15.68 / 0.28 1926 | 19.05 0.21 2.11 /
36 | | 1507 | 1568 || 0.2 1925 | 19.07 0.18 3.33 /
v | 1595 | 1567 || 0.28 1926 | 19.05 0.21 231 |
3 || 1595 | 1567 || 0.28 1925 | 19.07 0.19 211 |]
| 1597 | 1567 || 0.30 1925 | 19.07 0.18 340 ||
40 1595 | 15.68 0.27 1925 | 19.05 0.19 236"
BLANK
g Evg}r;z;;sé};:)DB%Y JZ;EE{%?D APPROVED BY | SJHWANG %’ Dec 17y
> » REVIEWED BY  |S.S.LEE //> Des 111y
erman h)ﬁ io
\ndustrial Services PREPARED BY | Y.SLIM ;ﬁf Doc in 'Y

ISQ-071-1-0 ILSUNG CORPORATION
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9. Dimension & Visual Report
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CCK-4511951391-0100-K01-00001=043
ASME PAGE
DLsune INSPECTION REPORT Womo. | Peedw
FOR DIMENSION & VISUAL DATE DEC.17.2014
P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
[TEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06
B SKETCH DOC. NO. : SGO07 - FINAL - E11570 - 01
(M () (1)
) \&/ \ZJ
APPROL. 9336 (if’."!)l
AL e[y | w0 (2/4+10) T
0 g0 | 39(H) % () 1:3? W | 6oo
N Al T ‘ W , s | )]
" 51 : 2523 ) ) 50
« BAFFLE CUT; SNGLE SEG. 30.3%, #-CU1) o.K
?—urnuc 1w (T%IIF 1-LITIG LG
1 U Y > TUBE SIZE: 0. 19051 G3(UM J6T05L S
— ) H-LFTNG LUes  |REQ'D N0 1957 EA, PIICH; 238 .
KN K | : ) \% J W oK
4 - \ \_f i i “ ? I -
i T ]
‘ w1 ] !
| m |an {
8 ] | dm | i g ] b psl fil fo A o @
é lx | o | ’> é
| i |
L] | L1
akh MZ Fu ] | Y
P = +
- I-EATHG 0SS i [ ¢ |
A—P‘ T 0. g g % ]
\ 4055 HOLES 7
85 ||| 65 ok
1
| B0
@ o0 () : 50 (-.\:o)/+|_) 5 T
' OE CL 10 SADDLE C.]
©
FIXED SIDE SLDING SIDE ]
SIDE_ ELEVATION y
REMARKS ;
DIMENSION & VISUAL INSPECTION : SATISFACTION
THE GASKET FACE OF FLANGE HAVE VISUALLY BEEN CHECKED AND SATISFIED
WITHOUT ANY DAMAGE.
O WITNESSED BY VIEWED APPROVED BY | SJHWANG <2442 y
[J REVIEWED BY ITNESSED 7502 Dee (7 ')
Date / Signature: e
W%‘f REVIEWED BY |SSLEE " Dec /1'%
Gérmanis ez(loyd
enisdfer flovd PREPARED BY |YSUM X7 ey 17 /iy

1ISQ-019-1-0 202/309 ILSUNG CORPORATION




CCK-4511951391-0100-K01-00001=043
ASME PAGE P
ﬁ’-SU"G INSPECTION REPORT W70 NO. P-135G-007
FOR DIMENSION & VISUAL DATE DEC . 17.2014
P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER

ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06

B SKETCH DOC. NO. : SGO07 - FINAL - E11570 - 02
P TN\ 2xX1-LIFTING LUG )O-K

REMARKS ;

wes 0K
(Tvp)
NP p.K
.

- 9F\Y(-h)-n)
gle 40 %' G) SLID /4D
Sere T L
T\ aezg=p |

A, [ BASE ELEV.
| BTM. \U—I (EL+ XXKX))
2x1-EARTHING
0.K Boss B'CM 1/4” SETTING B/N
700 (BY SHELL)
7HYH)
SUv )
\&/

VIEW "A"="A"
(SHELL SIDE)

> (FOR CHANNEL COVER
4x2-UFTING LUGS  p. K

95

/(FOR CHANNEL FL'G)

(TUBE S

DIMENSION & VISUAL INSPECTION : SATISFACTION
ORIENTATION OF NOZZLE & ATTACHMENTS : SATISFACTION

VIEW "A"-"A

DE)

[ WITNESSED BY
L] REVIEWED BY

EVIEWED

APPROVED BY

SIHWANG S22 1y 17 e

a’\?wm ESSED
Date / Signature;

REVIEWED BY

SSLE " Dec oty

Gefrman

PREPARED BY

Y.SLIM )ﬁ" Pee 17 iy

1SQ-019-1-0

203/309

ILSUNG CORPORATION



CCK-4511951391-0100-K01-00001=073
ASME PAGE }
W/0O NO. P-135G-007
DIMENSIONAL INSPECTION
ﬁl SUNG DATE DEC . 17. 2014
RECORD
PAGE NO. 1 OF 1
P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06
E} © gz @ —m 2200 @ e @ 2200 2 _T 024 7; ( UNIT : MM )
[ 7| @ USED EQUIPMENT
o Z | *(1) ULTRASONIC THK GAGE
& = ol *2 1| 4| MAKER:WORLTECH
i il 1D NO.: WT810-106-61357 (Q446)
[T ] 0 T
B SKETCH DOC. NO. : SGO7 - FINAL - E11570 - 03
A 315° 4 C. SEAM C. SEAM C. SEAM C. SEAM
50 i CHECK POINT | 50
. . L. SEAM > 1 1
270 % e [ 5P SE
25 gy 135 A TB TC _’ L. SEAM
l INSIDE DIAMETER B THICKNESS *(1) ] STRAIGHTNESS
INSIDE DIAMETER THICKNESS STRAIGHTNESS
SEAM . . . . SEAM /
0o | 45 | 90° | 135
NO. o e e R'SEJQJSD NO. DWG.| TA | T-B | TC
180° | 225° | 270° | 315° ) SA | 8B | SA /S-B
B-01 +1 0 +1 -1 2 A-01 15 | 15.2 | 1563 | 153
B-02 0 0 +2 0 2 A-02 17 (174171 17.2 /
B-03 a3 | 17 |172] 173 172 /
B-04 *OUT - OF - ROUNDNESS * A-04 17 | 17.3 | 17.2 | 171 /
CHECKED BY DISK GAUGE —] B LANK
B-05 (GAUGE DIA. : BAFFLE O.D) A-05 15 1152|152 | 15.3 /
B-06 BLANK /
B-07 0 +2 0 +1 2 /
B-08 -1 +1 0 -1 2
BLANK /
RESULT SATISFACTION RESULT SATISFACTION
(1 WITNESSED BY X APPROVED BY |S.JHWANG ¢ ;
[J REVIEWED BY o WITNESSED 4« Ve (7"y
S REVIEWED BY |SSLEE _—7 /
A2 SSE 7 pe gy
Gérmantscher
Industrial Services PREPARED BY |Y.S.LIM %’Qec /,7 //y

1SQ-017-1-0

204/309

ILSUNG CORPORATION



CCK-4511951391-0100-K01-00001=0/3
ASME PAGE i
W/0 NO. P-135G-007
FOR NOZZLE ORIENTATION & DIMENSION
PAGE NO. 1 OF 1
P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06
B SKETCH DOC. NO. : SGO07 - FINAL - E11570 - 04

T
—>

<

i
1
i
P
1

REMARKS ; : i Vessel C.L /yi N 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)
NozLE L (D) mm) ACTUAL SC|gC|52| ResuLT
’ DWG. TOL. 3 % 8
E |owe | Tou | AcT. H1 H2 = £
St 6" |eTM.| +3 | & |8TOCL| £3 | 830(0) 830(0) | 6 | 6 | & | Accepr
2 6 |Top| «3 | o |ewTocL| «3 | 832(+2) | 829¢) | ¢ | ¢ | o | AccerT
T1 24 | Top| «3 | 6 |ooTocL| «3 | 898(2 | 89(1) | ¢ | ¢ | & | Accerr
T2 20" |BTM. | 3 | 6 |0TocL | +3 | 898(2) | 898(2 | ¢ | ¢ | & | AccepT
T3 2" | TOP | 23 G | 800 TOCL | =3 798 (-2) 800 (0) G G G ACCEPT
T4 o |BTM | 3 | 6 |swTocL | =3 | 799(1) | 801(+1) | 6 | ¢ | & | AccEPT
BLANK
OJ WITNESSED BY VIEWED V5
o AESED S u'/v(vEnmesseo APPROVED BY |S.JHWANG % L Pecin s
Dete | Signature: REVIEWED BY |S.S.LEE ” Dec 19 I

1SQ-018-1-0

205/309

ILSUNG CORPORATION




CCK-4511951391-0100-K01-00001=07

ww

L] WITNESSED BY
[ REVIEWED BY

EVI

ASME PAGE L
DLsune INSPECTION REPORT WIONO. | PASSEAT
FOR BUNDLE DIMENSION & VISUAL DATE NOV . 27 . 2014
P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06
B SKETCH DOC. NO. : SG07 - FINAL - E11570 - 05
5106 (TUBE LENGHT)
3|8 4 DNEI=E3 (2 +1) 5 B
ﬁ>1 RO (BAFFLE U, swc& IS(EC. A o ey | [ t«
A TUBE SIZE; 00 (9.056163(U 6T06L i) b
- REQD W0, 1950 B, BTG, 238 A —
D 0.K ] [
- |
”CI) L?- — j‘ "C"
w1 1 [ 1 t 1 1l 1 1 S I
[ 1J 1]
B O £ AL 2 A L A 00 1 O R0 0 AV L L 3 2 3 O 1 73 O A
5185
N A-SEAL SRS | 8016 TEE RODS Wik 2-CUDE BARS blf i
! 9K 34 SCHB) SPACERS 0.K <
D-K
TUBE BUNDLE %
(S0F VIEW)
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

WITNESSED
Date / Signature:

ey
rmantether/Lioyd

{ndustrial Services

%

APPROVED BY

s.J.HWANG% vy It

REVIEWED BY

T
S.S.LEE - Aok 27 /‘,}Z

PREPARED BY

YSuM ST o Iy

1ISQ-074-1-0

206/309

ILSUNG CORPORATION



CCK-4511951391-0100-K01-00001

o
A

3
SM

E PAGE L

INSPECTION REPORT

FOR TUBE ARRANGEMENT

Disune

W/0 NO. P-135G-007

DATE NOV.27.2014

P.O NO. 4511951391

CUSTOMER

SHELL CANADA ENERGY

PROJECT NAME CARMON CREEK PROJECT

ITEM NAME

VRU INLET GAS COOLER

ITEM NO. E-11570

DWG.

NO.

VP-SG07-E11570-001 REV.06

B SKETCH

517.4 . 517.4

o K

8-016 TIE RODS WITH

0P 3/4" SCH.B0 SPACERS

0.K

DOC. NO.: SGO7 - FINAL - E11570 - 08

\\/

v.vvvv‘vv P
OIS N

KRR
QKRS

NS SRS A A
AR S A R A TR

e rca o ttooctanel
f AR KRN
B o et e ettt
RN R XA KRR NNNES
Rertondaododettondattottondettondorteareareo’
BB oo oo lo oo loy

ool oo o
Ao ocoscioeitor oalotloclooels
X RREREREERAN?

ORX

BB
38K
SRR

<>

BRRRBOAK

2 SRR

0

K IRRRLBBRRLL

)
QR K X

9

O

%9

KK

Q

S

oo
XX

&
L RXRRRRTRRNRNXRN
oo oo tlotloaototlooty
B R R IR
RRRXEENLREN
oo to ot rcooatooy
RN RRREN
00
%

SR

CORXERLEN)

Q 03“““0“0“““

8
e

Q
00“” NN.ONNN

IR

SRR
e
%5
5

K
oo

%9

5

Y%

Q

5
4
X
5
&
%
3
%

QO

&
X
§
X

%

5
030
0

0%,

4-SEAL STRIPS 0‘ K

0'0"7" V VYV YV \ V‘V o7 \‘
CRRBBANAN )
B

00N
%
K
&0

X
5
%
%
%
’6
Y,

oo
X
X
4
850

Y%

00
o
"

9%

Y%

8/

[+

”

™
206\

e
&

7.
<
g
b
&

206.1
226
~

TUBE LAYOUT

o.K

SHELL 1D 1150

NUMBER OF TUBE HOLES

o‘K

/  swe
{

206.1
226
3504
oNA_
7

&

KRB

TOTAL=1952 HOLES

TUBE ARRANGEMENT.
(SCALE : 1/4)

REMARKS ;
DIMENSION & VISUAL INSPECTION : SATISFACTION

WITHOUT ANY DAMAGE.

THE GASKET FACE OF TUBESHEET HAVE VISUALLY BEEN CHECKED AND SATISFIED

EVIEWED

(1 WITNESSED BY '{R
WITNESSED

(] REVIEWED BY

APPROVED BY

S.JHWANG % fovan |

Date / Signature:

Z\'I

REVIEWED BY

SSLEE 7 fpp29) /vy

tmanischer Lioyd

Industrial Services

PREPARED BY

YSLM < o, a0 ly

1SQ-019-1-0 207/309

ILSUNG CORPORATION



CCK—4511951391—0100—K01—00001—07§ ASME PAGE| 7

ULTRASONIC WALL THICKNESS RECORD

P.ONO. 4511951391 CUSTOMER SHELL CANADA ENERGY
2JT. NAME CARMON CREEK PROJECT DWG. NO. VP-SG07-E11570-001 REV.06
ITEM NO. E-11570 ITEM NAME VRU INLET GAS COOLER
W/O NO : P-135G-007 DATE: _ DEC.17.2014
(a1 42 X 43 X 44 X 45 Y 46 X 47 N 48 X 49 Y 410)
SHELL (31 X 32 X 33 ) 34 X35 X 36 37 X 38 ) 39 \310)
(22 X 22 X 23 X 24 X 25 X 26 X 27 X 28 X 29 X 210)
(11 X 12 X 13X 14 X 15 X 16 X 17 X 18 X 19 X 1-10)
SISV o
AN 4| By & ) b o /L]
A-01 A-02 A-03 A-04 A-05
.
NOZZLE o oy
S1-1 $2-1 T1-1 T2-1 T3-1 T4-1
TEST LOCATION : INACCORDANCE WITH STANDARD DRAWING $10.118./ TEST EQUIP. : ULTRASONIC TH'K GAUGE (MAKER - WORLTECH, SN - WT610-106-61357)
THICKNESS (mm) THICKNESS (mm)
PART (léc;%\mr;) pwG, | LOCATION (GRID POINT) PART (é%%ﬂgg) DWG, | LOCATION (GRID PONT)
MNJL 1 | 2| 3| & WMV o J 10| - | -
1(07) 1~2 (15201535 [17.36 | 1727 | ghEwie | 3(180) | geqo | 15.26 | 15.23
2(90%) 15 11514 | 1519 [ 17.23 [ 17.24|| CHANNEL | 42707 15 | 1534 | 15.27
3(180°) | 3.4 | 1536|1526 | 17.27| 1743 PART | LOCATION | DWG.(MIN) [ =~ 1
4(270°) 17| 15.24 | 15.28 | 17.35 | 17.26 S1 | 2 [1097 1007 [ 1123 1112
LOCATION [DwG.| 5 | 6 | 7 | 8 | Nozzte | T1 | T2 | 252 | 26 |2576| 26.82
SHELL& | 1(0) 17.25 [ 17.20 | 17.32 | 17.19 T3 | T4 | 136 | 136 | 1387 | 1392
CRANNEL | 2 (907) 5-g | 17.39 [ 17.27 [ 17.15 | 17.23 BLANK
3(180°) 17 117.22 [ 17.31 | 17.24 | 17.37
4 (270" 17.27 | 1747 [ 17.19 | 17.25
LOCATION [DwG.| ¢ |10 | = | -
1(07) 910 | 1525 | 15.25
2 (90°) 15 14518 [ 15.32
[JREVIEWED BY / (] WITNESSED BY Fy:wff:vfga 1| APPROVEDBY | S.J.HWANG , 2 Dee i 1
Date Sigpatgs: REVIEWEDBY |S.S.LEE T Pec y7 1w
L mind O PrEPAREDBY [YSLM A Do, 1 /i

ENETC TNV 3 Te) ILSUNG CORPORATION




CCK-4511951391-0100-K01-00001=0/3

ASME PAGE g
INSPECTION REPORT now | e
ﬁlSUﬂG OF AIR-SOAP BUBBLE TEST DATE NOV . 27.2014
FOR NOZZLE REINFORCING PAD PAGE NO. T OF 1
P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06
B SKETCH DOC. NO. : SG07 - PAD - E11570 - 01

THIS TEST WAS CARRIED OUT ON THERE WELD SURFACE (®, @, ®) OF EACH NOZZLE LISTED BELOW.

B TEST PRESSURE 150 KPa
B HOLDING TIME 5 M.
SHOP COMPRESSED AIR
NO. | NOZzLE SIZE DATE RESULT | NO. | NOZZLE SIZE DATE REsug/
1 s1 6 | NOV.27M14 | ACCEPT /
2 S2 6" NOV.27.14 | ACCEPT
BLANK
{ B ; ANK |
\
1 WITNESSED BY EVIEWED >/
o hEe0 S i APPROVED BY | S.J.HWANG J% Ay 30l
Date / Signature:
: "ﬂ M}” REVIEWED BY |SSLEE _——" , [ .p) /4,
ermanisciier Lidyd
Industrial Servicc:s PREPARED BY |Y.S.LIM ) /‘/AM _2/7 I/)é

1SQ-069-1-0

209/309

ILSUNG CORPORATION




CCK-4511951391-0100-K01-00001=073
ASME PAGE T
DLsunc LEAK TEST RECORD
W/0O NO.: P135G-007 DOC. NO. : ISC-QA-ALT-SG007-001
P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
ITEM NO. E-11570 DWG. NO. VP-SGO7-E11570-001 REV.06
B SKETCH
—> — ¢
TUBE TO TUBESHEET INSPECTION TUBESHEET TUBE
TUBE TO TUBESHEET PRESS. GAGE 1.D NO.
(WELDED BY STRENGTH CONDITION ) & CALIBRATION DATE
TYTPEESTOF MAR [IN2 [JETC. | PO04-039 (DEC.15.2014)
P004-055 (NOV.06.2014)
TEST
PRESS. 1.0 kg/crG
TEST o
BEFORE TEMP. 10C
EXPANDING HOLDING
TIME 30 MIN.
TEST
RESULT ACCEPT
TEST
DATE ) DEC. 16. 2014
L1 WITNESSED BY & WITNESSED APPROVED BY

(] REVIEWED BY

SIHWANG 22 o /6 0y

Date / Sigpature:
Gﬁéz%ﬂ{ REVIEWED BY |S.S.LEE // pee 1g ¢
industrial Services PREPARED BY |Y.S.LIM ' Dec 167 Iye
1ISQ-069-1-0 210/309 ILSUNG CORPORATION
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PAGE| /b

DH 4NN

REPORT OF CALIBRATION

EQUIPMENT NAME REPORT NO.
5191 o PRESSURE GAGE HaM BE ROC-141215-01
A2 el X=X
SPECIFICATION SERIAL NO.
0.4 MPa P004-039
A 2 A HS
CALIBRATION DATE RECAL. DATE
2014.12.15 2015.12.14
wd 4% My L%}
MAKER
WISE ACCEP;TANCE CRITERIA KS B 5305
H = X g4 JIE
RESULT
g
\95_5“"@ [T Reviewed by
1. ¢ P ' 1SC | [ Witnessed by
) QA DEPT.@- = -2
(Visual ) (Accept) {DATE Do .y~ 204

2. 1E Z (Calibration Result)

NO.  _NOMINALVALUE REAL VALUE -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 0.38 -0.02
5 0.3 0.3 0.0
6 0.2 0.2 0.0
7 0.1 0.1 0.0

A7 J0l= 2J1 WE A JECEEH WEH A H A=24H0l |XIE PRESSURE
CALIBRATOR ( Serial No. : Q453, Certificate No. : H14-1773-035) € AIE20l0{ ndd H8A
s sYELICL

(The above certification certified calibration item by PRESSURE CALIBRATOR ( Serial No. :
Q453, Certificate No. : H14-1773-035) which is approved Korea Laboratory Accreditation

Sceme.)
RENARKS REVIEWED CALIBRATED BY ikl %
O WITNESSED :
Date / Signgture:
Glrmanische/;zl.!i)oef APPROVED BY “&“\’M .
Industrial Services = 5’%
ILSUNG CORPORATION.

1SQ-059-1-0
| 211/309
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PAGE| /{
REPORT OF CALIBRATION
oy d3HA
UIPMENT E REPORT NO.
£Q NAM PRESSURE GAGE ROC-141106-03
NI H EOM BS
ERIAL NO. )
SPECIFICATION 0.4 MPa S O PO04-055
A S gl Ba
DAT RECAL. DATE
CALIBRATION . 2014.11.06 A 2014.11.05
HE gn HeRE g
MAKER ACCEPTANGE CRITERIA
WISE KS B 5305
H X X A JIE
~RESULT
leum me
1. 2 &#:Y = s | Cwimessed by

DS R
(Visual)  (Accept) OATE Ay o (- 20 1F

2. 1% I (Calibration Resulf)

NO..  _NOMINALVALUE. REALVALUE DEVIATION
1 0.1 0.1 0.0
2 0.2 0.201 0.001
3 0.3 0.3 0.0
4 0.4 0.4 0.0
5 0.3 0.302 0.002
6 0.2 0.2 0.001
7 0.1 0.1 0.0

437 JIJle= 2t BE A JB2ZRE 1F AN Ho 42840l SXE PRESSURE
CALIBRATOR ( Serial No. : Q453, Certificate No. : H14-1773-035) & MBS0 REE S=A
g& EYELCL

(The above certification certified calibration item by PRESSURE CALIBRATOR ( Serial No, :
Q453, Certificate No. : H14-1773-035) which is approved Korea Laboratory Accreditation

Sceme.)
géﬂlégﬁg I WED
REVIE S
O WITNESSED CALIBRATED BY ’%
Date / Signature:
A o
iséher Lioyd ez
Industrial Services APPROVED BY I
1SQ-059-1-0 ILSUNG CORPORATION.

212/309
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10. Heat Treatment Records
& Charts
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11. Production Test Records
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Report No. : ISC-141022-06
DLsunc

Date of Issue : 2014.10.22
Project : Carmon Creek Project

PO No. : 4511951391 T E ST E RT | I: | CAT E -Wub, Ulju-Gun, Ulsan, Korea
W/O No. : P-145G-007 C Tel. : 052) 231-7670
Material : SA240-S31803 (15T) A S M E Fax : 052) 239-0335

Office : 917, Wonsan-—Li, Onsan

PWHT :No
tom No / TENSILE TEST CHARPY-V IMPACT TEST BEND TEST HARDNESS TEST
em (o]
Joint No / SIZE (mm) | Type of Absorbed Energy (J)
WPS No. ID No. VS | TS f BLRA s TSt Test Kind Result Kind Result
tXw (mpa) | (mpa) | (%) (%) | Location | Temp (CT)| 4 2 3 AV Location
S T-1 | 15x19 |587.2 | 7458 | 365 | - |BASE| -45 | 320 |280 |941 |517 | WELD SIDE GOOD
BLANK
GT-S":'(;:’:‘OH' T2 | 151x19 | 5900 | 7446 | 380 - | Base| 45 |1057 [181.1 | 1708 | 1855 HAZ SIDE GOOD ' -
I | 45 [1125 [ 1035 | 1202 [ 112.1 BASE SIDE GOOD
| BLANK |
_ . SIDE GOOD
Spe(1:|(r)n fr}‘g |:e5(5mm) Acceptance Criteria (J)
(Transverse Direction) AV:20 / Min.: 14 —L BLANK 1|
| BIANK |
Specimen Type ASME Sec.IX QW-462.1(a) ASME Sec. Il .A 370 ASME Sec. I .A 370 -

Test Method ASME Sec. Il .A 370 ASME Sec. Il .A 370 ASME Sec. Il .A 370

A" LR 2014.10.22 2 Xt 2014.10.22 AR J H KIM% ; SN 7| sM Rt S M. %} 3,,,&{1
- - YR 7

Test Date Issue Date Tested or Analyzed by /‘0/ Approved by  Technlcal manag

* Remarks 0_Reviewed
1. Universal Testing Machine I. D : 61048, Calibration Due Date : 2014.08.18 ~2015.08.17 E]/\?V?tncssed yd
2. Charpy Impact Machine for Metals 1.D : 07-1990, Calibration Due Date : 2014.10.10 ~ 2015.10.09 o ’ C1 REVIEWED

TEvd

[0 WITNESSED

Nt =
“3 s

l

ILSUNG CORPORATION HSB GS 70
215/309 Industrial Service:. §




CCK-4511951391-0100-K01-00001-073

Report No. : ISC-141022-07
Date of Issue : 2014.10.22
Project : Carmon Creek Project
PO No. : 4511951391

W/O No. : P-145G-007
Material : SA516-70 (17T)

TEST CERTIFICATE

ASME

OrLsunc

Office * 917, Wonsan-Li, Onsan
—-Wub, Ulju—Gun, Ulsan, Korea
Tel. : 052) 231-7670
Fax : 052) 239-0335

PWHT :No:
itemn No / TENSILE TEST CHARPY-V IMPACT TEST - BEND TEST HARDNESS TEST
em NO
Joint No / SIZE (mm) Type of Absorbed Energy (J)
WPSNo. | ID No. VS p TS fBLPRA e Test Test Kind Result Kind Result
t X w (mpa) | (mpa) | (%) (%) | Location ||TemP (T)[ 4 2 3 AV Location
E-11570/ I— | j -45 42.2 55.3 23.7 40.4 WELD
A02/ —  BLANK | - BANK - BIANK
GT.SM.SA-1.1-107F -45 137.7 | 140.1 | 113.6 | 130.5 HAZ [
Specimen Size (mm) Acceptance Criteria (J)
10x 10 x 55 : .
T AV:20 / Min.: 14
(Transverse Direction)
[ ]
—  BLANK |
Specimen Type - ASME Sec. Il .A 370 - -
Test Method - ASME Sec. Il .A 370 - -
Algl X} : 2014.10.22 gtz 21X} : 2014.10.22 A" R J.H.KIM ’.,‘ SOoIX: Z[&#AX: S, M. LEE %0 p s uel
Test Date Issue Date Tested or Analyzed by /;/y’[ Approved by  Technical manag
* Remarks
1. Universal Testing Machine |. D : 61048, Calibration Due Date : 2014.08.18 ~2015.08.17 - . ) BT REVIEWED
2. Charpy Impact Machine for Metals 1.D : 07-1990, Calibration Due Date : 2014.10.10 ~ 2015.10.09 cviewad
Py Witnessed O WITNESSED
S5 Date / Sigpajure:
WP WA
ILSUNG CORPORATION S Siaake rmanisthef Lioyd /1
216 /3 dg () 14412 Industrial Services

|8
2

qovd

¢




CCK-45REBOFI OF. RAB{OGRAPEIEEXAMINATION

PAGE|

)

SASEBANEE DA 3/
A S M B Report No.
Oisu ILSUNG CORPORATION e
Page 1 of 2
Customer SHELL CANADA ENERGY P’°je°;:“;me CARMON CREEK PROJECT
T T T SME
ItemﬂName CONTROL TEST COUPON Traveller/PﬁCS NO. N/A
Zo EglE2t
Item No. E-11570 Work Order No. SAIH & P-13SG-007
BEHS P/O No. 4511951391
Densitometer 1.D No. 06013399 Material / Thickness SA240-S31803
SEA 278 WESTEINEDY) | 15 mm
Shooting Position Single D Double D Panoramid Dwg. No. VP-SGO07-E11570-001  Rev
E09X chal sy s CHHE )
View Single D Double Weld Thick'/Reinforcement 15 mm
s BHEt & ERSTN/EER A 2 mm
Joint Config. BUTT JOINT Penetrameter/Constrometer ASTM 1B S. Side
SEE2Y SMEAHZAH N/A D F. Side
X-ray Equipment/Radioisotope N/A KVP mA Shim Thickness N/A 1 inch
Aol BHI/SHI_ L Ir-192 D CO-60 35 Ci & < M D mm
Focal Spot Size/Source Size 3.0X3.0 [Jinch Sensitivity Wire type 0.016(W8) inch
=&32 R mm YE/E|aMEE ’ [] mm
Exposure Time hr min sec Film Type/Brand/Size TYPE | / FUJI#80
S E M2 -~ hr 5 min 20 sec 2 8 B /30l 41/2"x 12"
( Source to Object Distance 500 [ ]inch Screen Eront 0.005 inch
\ 2 231 2I(MIN) mm A3 Back ‘ ] mm
Source side of Object to Film Distance D inch "B" Attached D
17 Y =3 o
B =712 (MAX) mm e No =
Speafied Density - Lead Backing
s 2.0~40 JrEnRE Yes & (] No =2
VP-SGO7-COMM-010
Rev.
Surface Condition O As Ground AS Welded Procedure/Acc. Criteria (ISC-RT-06) A
oo aE Aot 28 XA/ BHIE ASME SEC.VIIl DIV.1 2010ED.+2011ADD.
UW-51 AP1660(8th ED.2007)
No. Of Exposures 6 No. Film/Cassette 1 SH'T
SER2 S Cassette L Film D=~
Exposure Setup Total Sheet 6 SH'T
2AN >
R
M sung EReviowed by
Isc  (CWitnessed by
QA DEPT,
ASNT LewetB—S-8=rCr—1—
Carti No. 210561
DATE . 7.20 24
7/
Location Marker Placement |:] Source Side Film Side
E ined b Level
xilm'"eg y a:\f' II Date of Examination 24 AFIX} 2014.10.06
C.J.KWON W_ = Date of Report £ DAl E A2 Xt 2014.10.07
@ A P N Co, Ltd. Owner/Customer FE2F /DU LS
1 REVIEWED
Approved by Level III [0 WITNESSED
& 9o BMSHM o [_Third Party Inspector 3 217 Pate { shAdire:
& AP N Co,Ltd. aow £0
1S0-009-2-1 217/309 Industrial Sarvices




CCK-45 HEP 6101 H RATHOGRAPMCIERAMINATION  [PAGEL &
HEAPM E DA S E DA 2y

AC A1
AW IVE L Report No.

ILSUNG CORPORATION IS-APN-E-11570-C/TRT-001

Page 2 of o
IR B EIEIE EAEAEIE
s |z (S| 3 H|2|2|HEE
2|22 ZIF[(H|x |02
gEE EAM|H|S
e s PUES
Joint No. Film No. E J|| Grade Reject Welder Remarks
[42]
5 C ID No.
gods uEYs del. NEIE ause °
R 5|28 (2|8 s2 | 222 | sznws B2
3_) u:_ =2 + 8 E £l g =10
wlw | @ ..?," 3| E .9 ol R l—\—l
AR HEEERRE
818|282 215|E|E|5|5(E|8
gl |o]|2|a|p|a[2|d]|~|a|ofE
E-11570 eweveeee|e[e|e
A01-1 1 - 21V 1015
2 - 3|1V 1015
3 - E|lV V|V 1015
A01-2 1 - 2|1V 1015
2 - 3|V 1015
3 - E|v 1015
~BLANK~
Sisure beviewed by
PN I AL s
R == BRI ey
A DEPT.

SNT Levelll -S-S-LEF
Z‘rj:i No, Ricsa1
ATE i . 7 . 20/6]

OO >0

P

iil REVIEWED
T EEVWED

O WlTNESSFD

ermanisengr LIoy
Industrig Services

Level
ExaminedgyC.J.KWONM I ipproved by B.M.SHIM_‘-—h 2l|u IIT

T

=]

@A PN Co, Ltd. @A P N Co,, Ltd.
1ISQ-009-2-1 218/309




CCK-4511RERERT-OFA0-KRASONID E>XGVAINATION PAGE] 3

X220 AMA 2 M éF/ZJ

- = - < T o U U 4 s
A b lVl | o/ Report No.

I LSUNG CORPORATI ON IS-APN-E-11570-C/T-UT-001

Page 1 of 1

sun

Project Name 3AY Customer F2F Dwg. No. THHS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 Rev. /\
Traveller/PCS No. Ez| 22} Work Order No. & P/O No. SAIHE Procedure /Acc. Criteria XA /T A 7| & f
VP-SG07-COMM-010(ISC-UT-06)
N/A P-135G-007 / 4511951391 ASME SEC.VILdiv.1 2010 ED.+ 2011 ADD. APP12
ASME SEC V SA578 Level C + API 660(8th ED.2007)
Item Name &Y ltem No. #EHS JointNo. ETFM HS
CONTROL TEST COUPON E-11570 SEE IDENT.NO
Joint Config S8 2 Method Al&E gH Surface Condition Akl Material/Thickness X &/
Butt Joint Contact 8% [ immerse %3 AS WELDED and AS GROUND SA240-S31803 /15T
Test Temp. AE2T Test Type HEf Manufacturer M Z=A} | Serial No. &##H S | Due Date RIRYUA}
Equipment
[“Ambient &2 [ ] Etev. &2 NEES] EPOCH XT OLYMPUS 081113804 2015.06.12
Type Block Angle | Frequency Size Manufacturer Serial No. Type Length Manufacturer
el DT Fatg 37| M ZEAL AHH S S EH 20| HZE A
Transducer|_ MSEB4 0° 4MHz 100 MWB 57462-22034 Cable
%= 4C8X15LAD45 45° AMH 8*15 TKS DLANBO0S =
BEX z A0S | LemoDO+ 2M KrautKramer
4C8X15LAD70 70° AMHz 8*15 TKS DLANB14 Lemo01
Test Angle A|&ZtE Couplant =2 Calibration Block W& =5
0° 450 [Je0° [[]70° | [Joweeinzaima [Joi ez [“eme IIW, REFERANGE BLOCK
2| B S
(7] O H °
Ident, No. 8¢ "°;a§|°" Length | Width | Depth Z"M/'iﬁ(; g Remarks
2ol WM3 Z z o A
= from ol 20l s34 o2
&t 2 sa
A01-1 A\ No Recordable indication Final
A01-2 \ No Recaordable Indication

~BLANK~

Sketch of Scanning

& REVIEWED
[J WITNESSED
pDate / Signature:

?géﬁ_.! g
Gerfnanischef Lioyd 6/7}

Industrial Services

[

[C]SKETCH ON DOT LINE, IF NECESSARY or ATTACHED. E2A] M otol] AHX|StAHL = &8 AL

) Level Date&Time of Examination ZAM Xl/A|Zt 2014.10.08
Examined by (G J, KWON/ ==
A — = au Date of Report 1A ZtAIIxt 2014.10.08
@A P N Co., Ltd. [] owner/CustomerF®EF/n24 <2t

Level
Approved by
s o B-MSHM m 2 I [] Third Party InspectorB0IZ At L] ANWAI

@A P N Co., Ltd.

1SQ-009-2-2

219/309




CCK-4511951391-0100-K01-00001-073
REPORT OF PENETRANT EXAMINATION

PAGE|

/A

HEEMANEE DA

6/) /

A o ik WY .dh o]
A D 1V Report No.
Yusuna [LSUNG CORPORATION
‘ Page 1 of 1
Project Name =AY Customer F&F Dwg. No. SHH#HS
CARMON CREEK PROJECT SHELL CANADA ENERGY VP-SG07-E11570-001 ev. A
Traveller/PCS No. E&| g2} Work Order No. & P/O No. SAIH S Procedure / Acc Criteria & RtA/EHY I &=
VP-SG07-COMM-010 Rev
(ISC-PT-06) '
N/A P-135G-007 / 4511951391 ASME SEC.VIII DIV.1 2010ED.+2011 ADD. APP.8
+ API 660 (8th ED. 2007)
ltem Name =4 ltem NO. & H3S Surface Condition I 3 AHEf
CONTROL TEST COUPON E-11570 AS WELDED
Process of PTE S E&SH Black Light No. E22}0|E H & Black Light Intensity S 2}0|E 2t
VISIBLE, SOLVENT REMOVABLE N/A N/A fted [ 4 wen
Material/Thickness XM Z/SH |[Testtemp. AI®-2% | Light Source =Y | Light-Source to Object Distance/LUX ZH A2/ T
SA240-S31803 /15T 20 C GLOW LAMP 550W 150 cm 1130 Lux
Penetrant Brand4t X Type®ell, Batch No. M| =H S| Apply [ | Brush &3 Dwell time Z| £ A| 2t
Z & A NAWOO / NPP-2 / 13NPP14 =g [/] spray 24t [ Immerse & 10 min &
Emulsifier BrandAtE Type®Ell, Batch No. M =H5 | Apply [ Flow-on 28 Dwell time &x| A| ZH
& s A N/A 52 []spray 2Ab [ ]Immerse &H min &
Remover BrandAE, Type®Efl, Batch No. M =& | Apply [ Brush 23 Handwipe 5o}
M O R NAWOO / NPR1-3 / 13NPR14 Mg [|spray At []Immerse &= [] wash “iofd
Developer Brand < E,Type® B, Batch No. M =& [ Apply [ ]Brush &% Bleed out S & A2t
A H| NAWOO / NPD-4 / 13NPD14 Mg [/ spray Ak [] Immerse &= 15 min &
a B [
[7]) o e
Ident. No. 8 © Interpretation i Remarks
solwl s gl oy © b1
2| = 53
A01-1,A01-2 Vv No Recordable Indication
WO 1)
"BLANK- 18c ||Piwithessed
DEPT| §. J. HWANG
#lE AL
7 77777
e
()
Z
T REVIEWED
0 WITNESSED
Date [
Y
mﬁ A
G Scher Lloyd
Industrial Services

Al

CI

Examlned by C.J. KWON

o

Approved by B.M. SHIM

D SKETCH ON DOT LINE, IF NECESSARY or |:| ATTACHED. ERA| Mot AH X|stAL £ HE S A,
Date&Time of Examination 2 At XHAI2} 2014.10.07
Level
‘/%‘/Vf _qu.l\_gl IT Date of Report 2104 =HAAUX} 2014.10.07
& AP N Co,Ltd [ ] Owner/CustomerF 23 /1S &
. .
—d—Fe— 9 m
R [ ]Third Party Inspector ¢! 24 Ap2t [] ANVAI
@ AP N Co, Ltd.

1ISQ-009-2-4

220/309
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-

Test Report

ACCREDITLD By

Certificate No. : 201410-349-05

TIARMILA fir EAIS

Certified ISO 9001
by TRACI

MEMBER OF THF

1. Client

O Name : ILSUNG

O Address : 74, Daejeong-ro, Onsan-eup, Ulju-gun, Ulsan, Korea
O Date of Receipt : 2014. 10. 17

ey

QA DEPT. S J_ HWANG
DATE gc7 30, 0/Y

2. Use of Report : Quality Management

3. Test Sample

- Item : E-11570

- Part : CHANNEL

- Joint : A-01

- Material : SA240-S31803

- Thickness : 15T

- 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 : 2013ED / QW-470
- ASTM E407-2007
- ASTM E384-2011el

WiTKESS 65T, 17 1y

6. Testing Environment : Temperature : (22.6 +0.6) °C , Relative Humidity : (68 +8) % R.H.

7. Test Results : Test results reference

NOTE 1)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

Name : Bo-Ra Kang (Si

Name : Mu-Sik Joung

Official Position : Technical Manager

Atu re)

&

" MSTECH Co., LtdiiC:

r;ri
v

=Syl
(14, Yaksu 8-gil, Buk-gu, Ulsan, Korea. URLwww.nfitechidd-eom

Tel : 052-289-9107~9 / Fax : 052-289-9209

Page( 1 )/( 6 )Pages

. 5 [ REVIEWED
£|00 wiTNESSED

Date / Signatyre:
?
Gérmanischeér Lioyd

Industrial Services

o

(¥

221/309
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CCK-4511951391-0100-K01-00001-0rA SME PAGE] 3

Test Results

ACCREDITED BY
MENMBER O TUF
IAFDNILA fw FMy

ore Certified ISO 9001
Certificate No. : 201410-349-05 by TRACI
1. HARDNESS TEST RESULTS LSUnG Do "
1.1. Test method : ASTM E384-2011el IS¢ m‘ﬁmﬂlgy
HARDNESS POINT QA DEPT.  S. J. HWANG
L1 T 1A

) wmuz%/ %

&

T
?8
|
>
——‘L——_r_‘

lo?
sd
i

HARDNESS TEST (HV 10)
5(6|| 7 (8] 9]10]11|12) 13

25512791263 | 256 249 | 250 | 245 273 | 276 | 274 | 271

16 (17 | 18 | 19

14 | 15
258

262|279 | 246 | 277 | 232

Result

247 | 249

REVIEWED
1 WITNESSED
Date /_§igpature:

Germanischer I%oyd
industrial Services

ngngng

3 ¢

3 < 8 (S
f

Page( 2 )/( 6 )Pages
Lo MIST-QF=20405(0)
222/309 | SR s




CCK-4511951391-0100-K01-00001-078AS M E

Test Results

Certificate No. : 201410-349-05

ACCREDITLD BY
MEMBUI K THY
LAFMEA G FANY

Certified ISO 9001

by TRAC
/

2. MACRO ETCHING TE.ST RI.ESULTS LSune| he by
Measurement Magpnification : x 10 ISC | [Wimessed by
Location # Base Metal + Heat Affected Zone + Weld SAATEWT $. J. HWANG

’C/, g * -
2.1. Test method : ASME BPVC SEC IX : 2013ED / QW-470 » 1. %08
=

[ Photograph of Macro etching ]

o

pd

T REVIEWED
7] WITNESSED
Date / Signature:

Ge: rmanlsc:r ng% ’sz/ }0

Industrial Services

Page( 3 )/( 6 )Pages

223/309
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CCK-4511951391-0100-K01-00001-076ASME PAGE] /0

Test Results

ACCREDYFED §Y
MEVIBFR O THF
IAFSIEY fr FAN

Certified ISO 9001

Certificate No. : 201410-349-05 by TRACT
3. MICRO ETCHING TEST RESULTS o
e o UnG| [Reviews by
Measurement Magpnification : x 200 ISC | CI¥itnassed by
Location # Base Metal QA DEPT,  S. J. HWANG
DATE oc7 50,2 (4

3.1. Test method : ASTM E407-2007
2z

[ Photograph of Micro etching ]

[ REVIEWED
] WITNESSED

Date / Sjgn 4
G;manlsche; ereg 7(/‘( /}L

Industrial Services

Page( 4 )/( 6 )Pages

224/309 IR e R
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CCK-4511951391-0100-K01-00001-073| ASME |  [pacE[ «

Test Results

Certificate No. : 201410-349-05

ACCREDITLD BY
MEMBER 48 TIE
TATMLA far FAIN

Certified ISO 9001

by TRACI
3. MICRO ETCHING TEST RESULTS LsunG m/Reviewsd by
Measurement Magnification : x 200 ISC |[IWinessed by
Location # Heat Affected Zone QA DEPT. 8. J. HW,
DATE 6(7 ., 20, 2?)'1‘&

3.1. Test method ; ASTM E407-2007 %
—é g

[ Photograph of Micro etching ]

BT REVIEWED
[] WITNESSED
Daj ignatyre:
oy Yag's
Germanischer Lloyd
Industrial Services

Page( 5 )/( 6 )Pages

225/309 o TR



CCK-4511951391-0100-K01-00001-073L ASME | [pace[

Test Results

ACCREDITED BY
MYVBER OF TRY
AN fis BN

Certificate No. : 201410-349-05

Certified 1SO 9001
by TRACI

3. MICRO ETCHING TEST RESULTS
Measurement Magnification : x 200
Location # Weld

3.1. Test method : ASTM E407-2007

[ Photograph of Micro etching ]

- The end -

| Drsunc|heviewed by
ISC |[IWiessed by

QA DEPT, S, J. HWANG

ATE 7. 50, 2y

Y’ REVIEWED
WITNESSED

ate /. o ure:
—71%7”@ X :
Germanisch Ljrb'y%/ / }L

Industrial Services

Page( 6 )/( 6 )Pages

226/309
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CCK-4511951391-0100-K01-00001-QZ3
ASME PAGE ’3
/3/2/

Test Report
for

Ferrite Content

Report No. CYSM14-1111-1F
Customer - ILSUNG CORPORATION
Date : Nov. 11, 2014

Etching Method : 10% Sodium hydroxide,(Electrolytic)

Attchment : Ferrite Content Test Report 5 Page(s)

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

REVIEWED
] WITNESSED
Date / R
Test Conducted by D .S. Lee ﬁ o
rmanis ifgﬂé’;ﬁ{ )

Industrial Services|

YOUMSUNG TECH Co., Ltd.

#598-17, HWAJEON-DONG, KANGSEO-KU, BUSAN, KOREA
TEL : 051)941-1369 FAX : 051)941-1370

YOUM SUNG TECH

Disunc| Hheviewed by
1S | Covimessed by
QA DEPT. S, J, HWANG
DATE AJOV/. J2 . B0/

227/309 AL
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YOUMSUNG TECH Co., Ltd.

#598-17, HWAJEON-DONG, KANGSEO-KU, BUSAN, KOREA
TEL : 051)941-1369 FAX : 051)941-1370

Ferrite Content Examination Report

Report No. :YSM14-1111-1F Page : 1 of 5
Customer :ILSUNG CORPORATION

ltem / Part / Joint  :E-11570 / CHANNEL / A-01

Material :SA240-531803(15T)

PWHT :NO

Issue Date :Nov. 11, 2014

Ferrite Content Test Result
| Test Method: ASTM E562-11

WPS No. Location Result (%) Remark
1 Cover Pass Weld 57.7
2 Mid-Thickness Weld 475
3 Root Weld 51.2

GT.SM-10H.10H ® Grid : 10 x 10 Square Type

4 C P HAZ 55.4
101H over rass e Number of Fields : 20
5 Mid-Thickness H.A.Z 52.6
6 Root Weld H.A.Z 54 .1
7 Base Metal 51.1

Locations for Examination

A4 vg
r Lioy
‘\u};‘;
 DLsunc| [Reviewed by
ISC | CIWitnessed by

UK DEPT, S, J. AWANG
DATE /o). )=, 200
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/5'/7_/
YOUMSUNG TECH Co., Ltd.
YOUM SUNG TECH #598-17, HWAJEON-DONG, KANGSEO-KU, BUSAN, KOREA
TEL : 051)941-1369 FAX : 051)941-1370
Report No. : YSM14-1111-1F Page :2 of5
WPS No. : GT.SM-10H.10H-101H
Magnification
1 X500
Magnification
1 X500
REVIEWED
[ WITNESSED
Date / Signature:
< [« 25
GZanlsc’ir/%l’:ybd ¢
Indusirial Services

Location : Mid-Thickness Weld(2)

229/309

| OLsune MReviewsd by
1SC | CIWitnessed by

QADEPT. S. J. HWANG
DATE AoV, ]2 . 20(Y¥
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YOUMSUNG TECH Co., Ltd.

#598-17, HWAJEON-DONG, KANGSEOQ-KU, BUSAN, KOREA
TEL : 051)941-1369 FAX : 051)941-1370

YOUM SUNG TECH

Report No. : YSM14-1111-1F Page :3of5
WPS No. : GT.SM-10H.10H-101H

Magnification

: X500

Magnification

: X500

Location : Cover Pass H.A.Z(4)  DLsunG Difieviewed by
ISC |OWitnessed by

QA DEPT. S, J. HWANG
DATE /01 . [ 2+ 004
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YOUMSUNG TECH Co., Ltd.

YOUM SUNG TECH #598-17, HWAJEON-DONG, KANGSEO-KU, BUSAN, KOREA

TEL : 051)941-1369 FAX . 051)941-1370

PAGE| /7
¢/

Report No. : YSM14-1111-1F

Page :4 of 5

WPS No. : GT.SM-10H.10H-101H

Magnification

1 X500

Magnification

: X500

Location : Root H.A.Z(6)

231/309

DLsune
IS¢

[fieviewed by
OWitnessed by

QA DEPT.

DATE 4/ov/.[2—. 29!/

. S. J. HWANG
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YOUMSUNG TECH Co., Ltd.

YOUM SUNG TECH #598-17, HWAJEON-DONG, KANGSEO-KU, BUSAN, KOREA
TEL : 051)941-1369 FAX : 051)941-1370

Report No. : YSM14-1111-1F Page :5o0f 5
WPS No. : GT.SM-10H.10H-101H

Magnification

¢ X500

Location : Base Metal(7)

\OLsunc EfReviewed by
ISC |CiWitnessed by
QA DEPT. & J. HWARE
DATE A/OV/. /A}?.Q

<
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CCK-4511951391-0100-K01-00001-0T3A SME PAGE| 1
(92
Ferrite Contents Measurement Record
Report No. YSM14-1111-1F Page : 1lof 3
WPS No. GT.SM-10H.10H-101H
TEST METHOD ASTM E 562-11
MATERIAL SA240-S31803
/‘_1\
e
s
/ | 6
S
Grid Type 10 x 10 Square Type Magnification x 500
Field Cover Pass Weld(1) Mid-Thickness Weld(2) Root Weld(3)
No. P, Pe(i) (%) | Peli}Peagl’] P | Pe®(%) | PePpmgl’] P Pe() (%) | Pe)-Prawgl’
1 62.0 62.0 18.3 475 475 0.0 495 49,5 2.7
2 54.0 54.0 139 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 49.0 490 4.6
6 61.5 61.5 14.3 51.0 51.0 12.6 46.5 46.5 21.6
7 54.0 54.0 139 50.0 50.0 6.5 53.0 53.0 3.4
8 54.5 54.5 104 435 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 0.5 495 49.5 42 52.0 52.0 0.7
11 57.5 575 0.1 49.0 49.0 2.4 49.5 495 2.7
12 62.0 62.0 18.3 43.5 435 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 57.0 57.0 0.5 50.5 50.5 9.3 52.5 52.5 1.8
18 62.5 62.5 22.8 49.0 49.0 2.4 51.0 51.0 0.0
19 57.0 57.0 0.5 475 475 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(1) | Mid-Thickness Weld(2) Root Weld(3)
Pp (avg) = 1/nTPp(i) (%) 577 475 512
S = {l/(n-1)X [Pp:-PI}** 2.8 2.6 24
95% CI=tx SAn (n=20 => t=2.093) 12 1.1
V, = PpaygE 95% CI (%) 56.4 59.0 462 ~ 487 500 .~ 523
% RA = {(95%CI)/Ppayg)} x 100 23 2.6 22
Test conducted by D S Lee/ Youmsung Tech. Co., Ltd Test Date Nov. 11,2014
[ REVIEWED Jisune Mo by
Authorized By L] WITNESSED IS¢ | Thusssed by
HDate ignature: QA DEPT S".» J: HWANG
Z%a/./ p  |DNE A0V jo- B
rmanischer Lioyd ~ /0
Induatrial Sanvizes 457)%
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CCK-4511951391-0100-K01-00001-073 L ASM
Ferrite Contents Measurement Record
Report No. YSM14-1111-1F Page : 20f 3
‘WPS No. GT.SM-10H.10H-101H
TEST METHOD ASTM E 562-11
MATERIAL SA240-S31803
/.1\\
At
apE
a |l s |
\-._.-/:7
Grid Type 10 x 10 Square Type Magnification x 500
Field Cover Pass HLA.Z4) Mid-Thickness H.A.Z(5) Root H.A.Z(6)
No. P, P()(%) | Py Prugl’] P P (%) | Pel)-Priavgl’| P Pe()(%) | [Pe(i)-Pravg]’
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 57.0 570 2.6 53.0 53.0 0.1 51.0 51.0 9.3
4 57.5 57.5 45 48.0 48.0 214 58.0 58.0 15.6
5 52.0 52.0 114 54.5 54.5 35 49.5 49.5 20.7
6 54.0 54.0 1.9 56.0 56.0 114 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 04 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 53.5 535 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 48.0 214 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 42
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 avgy = UnI Py(i) (%) 55.4 52.6 54.1
S = {/(n-1)Z [Ppr-P I} 2.5 32 39
95% CI=tx SAn (n=20 =>t=2.093) 12 1.5 1.8
V, = Ppiag £ 95% CI (%) 542 ~ 565 511 ~ 541 522 .~ 559
% RA = {(95%CI)/Pp;yg)} X 100 2.1 2.9 34
Test conducted by D S Lee/ Youmsung Tech. Co., Ltd Test Date Nov. 11,2014
. %___,__ o By
Authorized By REVIEWED Dh¥fiwssed by
uthorize SED
@ w5 e
P g M L
invdl

234/30
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Ferrite Contents Measurement Record
Report No. YSM14-1111-1F Page : 3of 3
WPS No. GT.SM-10H.10H-101H
TEST METHOD ASTM E 562-11
MATERIAL SA240-S31803
/‘_1\
yEa
apE
/ 3 ﬁ B
\““="/
Grid Type 10 x 10 Square Type Magnification x 500
Field Base Metal(7)
No. P; Pp(i) (%) | [Pp()-Prgpl”

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

17 495 495 2.6

18 52.0 52.0 0.8

19 46.5 46.5 214

20 48.0 48.0 9.8

TEST RESULTS Base Metal(7)

Pp avg) = 12 Py(i) (%) 51.1

S = {1/(n-1)Y [Pp;-P, 1} 2.1

95% CI=tx SAn (=20 =>+=2.093) 1.0

V, %5 Phygt 95% CI (%) 502 ~ 521

% RA = {(95%CI)/Pp,g} x 100 1.9
Test conducted by D S Lee/ Youmsung Tech. Co., Ltd Test Date Nov. 11, 2014

s ~
PT REVIEWED LSUNG [fReviewse by
Authorized By ] WITNESSED QAlsc DiWitessed by
Date ./ Signgture: DEPT. &, 4. HWANG
il [DNE_ 4/ 1> 20/
| iovd 7
Industrial Services -
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ASME PAGE
W/0 NO. P-138G-007
DLsune HARDNESS TEST REPORT DATE DEC. 17 . 2014
PAGE NO. 1 OF 1
P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
ITEM NO. E-11570 DWG. NO. VP-SG07-E11570-001 REV.06
I CHECK LOCATION SKETCH DOC. NO. : SG07 - HARD - E11570 - 01
3 3 8 3
th & & &
A-02 A-03 A-04
'nSB:
=% RS
[/STY/s52)
\& A&/
oK ACTUAL VALUE y ACTUAL VALUE
NO. nglE.l.ION W.M(UNFI;;m —] RESULT | No nglE.ﬁON W.M(UN;:'B)B.M RESULT
1 A-02 184 | 187 | 164 | ACCEPT | 11 2 | 179 | 191 | 160 | ACCEPT
2 A-03 186 | 191 | 158 | ACCEPT | 12 o 3 | 185 | 182 | 156 | ACCEPT
3 A-04 178 | 185 | 159 | ACCEPT | 13 1 |186 | 192 | 165 | ACCEPT
4 183 | 195 | 161 | ACCEPT | 14 | B-08 2 | 182 | 187 | 166 | ACCEPT
5 B-03 185 | 188 | 167 | ACCEPT | 15 3 | 183 | 188 | 169 | ACCEPT
6 188 | 184 | 169 | ACCEPT | 16 SB | 187 | 185 | 161 | ACCEPT
7 187 | 185 | 159 | ACCEPT | 17 ! SD | 178 | 185 | 157 | ACCEPT
8 B-04 190 | 193 | 166 | ACCEPT | 18 SB | 190 | 189 | 158 | ACCEPT
9 176 | 183 | 166 | ACCEPT | 19 > SD | 182 | 185 | 159 | ACCEPT
10 | BO05 177 | 190 | 159 | ACCEPT BLANK
H REMARK

1. TEST EQUIPMENT {1.D No.)

: BRINEL HARDNESS TESTER _ TELEBRINELL (Q317) / MIC10 (Q476)
2. ACCEPTABLE CRITERIA : MAX. 237 HB (248 HV10)

[J WITNESSED BY
L] REVIEWED BY

3
,M(\ V__HAZ _+ __BM
/S |

WITNESSED
Date / Signature:

) bee (D
G rmaniscf;Zr Lio?«

APPROVED BY

S.J.HWANG%D@ 1y

REVIEWED BY

S.SLEE //‘/'9@5/,7 "y

Industrial Services
e e et

PREPARED BY

YSLM Dec.1n 1y

1ISQ-011-1-0

237/309
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Certificates
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L E PAGE |
Lsune PRESSURE TEST RECORD (1 OF 1)
W/0O NO.: P-135G-007 DOC. NO. : ISC-QA-HYD-SG-007-057
P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
ITEM NO. E-11570 DWG. NO. VP-SGO7-E11570-001 REV.06
SECTION' o1 srace 2ND STAGE 3RD STAGE PRESS. GAGE
. W SHELL B CHANNEL O 1.D NO. &
M.AW.P. 3639 KPa 965 KPa /KPa DATE
B HYDROSTATIC | Ml HYDROSTATIC
TYTPEES.I.O F [0 OIL PRESSURE | [ OIL PRESSURE 1§-1I-O§I)g§ (EZO1 412.10)
P100-078 (2014.12.10)
5195 KPa 2147 KPa
HYDRO TEST PRESS. (5.195 MPa) (2.147 MPa) / KPal onp sTAGE
. \ X | PO70-129(2014.11.13)
TEST TEST TEMP. 5~17 C 5~17 C / C POT0-130 (2014.11.13)
HOLD'G TIME 60 MIN. 60 MIN. / MIN. 3RD STAGE
RESULT ACCEPT ACCEPT / BLANK
DATE DEC. 19,2014 | DEC. 22,2014
O AR O AR O AR
TYTPEESTO F O N2 O N2 O N2 18T ST
O O O -1
P-(.)
TEST PRESS. Kglem2G| Kglem2G Kglem2G
PNEUM. 2ND STAGE
TEST TEST TEMP. MIN, C[BLANK [ MIN. T P-(.)
= P-(.)
HOLD'G TIME Min. Min. Min.
3RD STAGE
RESLLF— | b0
P-(.)
DATE
B SKETCH ACT'L TEST TEMP.
A
PRESSURE 1ST STAGE: 5600 Kpa( 5.6 Mpa) \ST STAGE: 9 T
2ND STAGE : 2500 Kpa( 2.5 Mpa) ND STAGE: 9 T
ACT'L TEST
PRESS.(T.P)
INSPECTION POINT. 1ST STAGE: 75 Min.
(T.PA.3)
IND STAGE: 75 Min.
TIME
HOLDING TIME
] WITNESSED BY . %2
] REVIEWED BY ia/wwowedd ﬁ}EVlE\gggD APPROVED BY |S.J.HWANG 7 ﬂec »/,%
ancsse WITNE
oo LSiapatire’ REVIEWED BY |S.S.LEE //; Dec 233
éemanih‘e’hﬁf'{f PREPARED BY |Y.S.LIM Dee 22

lndustnil Services

09

ILSUNG CORPORATION
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ASME PAGE| >

TEST REPORT

Applicant Company IL SUNG CORPORATION ' Client
Address 917 WONSAN-LI, ONSAN-EUB, ULJU-GUN, ULSAN, KOREA
Receipt Number SW14120809 Receipt Date Dec. 08. 2014
=
Sampling Gatherer Kim Dong i = Sampling Date Dec. 08. 2014
pr— m—
application Reference Analysis Manager Pyun Won Sung @i@*
Test Result
( Unit : mg/g)
Sample Effluent
Test ltem Potable Water Standard Test Method
Chloride(Cl-) 6.2 - Silver Niirate Titrate
V] REVIEWED .
01 WITNESSED unal by
{ Signature: Isc W
chrmaniscier '°edétz DATF DEC, /9 20’9[ 9] //’é
lndustna\ Services 4%

This test report shall be used only within the purpose of its defined usage and also shall

not be used for public relation, advertisement and suit without approval

Dec. 09. 2014.

MILLENNIUM SUP CO.,

421, DAUN DONG, JUNG-KU, ULSAN, KOREA

Tel. 82-052-258-3741/ Fax. 82-052-258-3748/ Site : http://www.millsup.co.kr / E-mail: milenvi@hanmail.net
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o A A
tPMENT NAME REPORT NO.
EQu PRESSURE GAGE ROC-141113-01
I g BN HE
SPECIFICATION SERIAL NO.
7TMPa P0706-129
AN et HE
ON D. RECAL. DAT
CALIBRATI ATE 2014.11.13 ¢ ATE 2015.11.12
ERN Mud X
MAKER ACCEPTANCE CRITERIA
WISE KS B 5305
A& X g8A JIE
RESULT
Disuns (Fhoviewsd by
18C__ {1 Witnesond vy |,
. 9 DEPT. & A -,
1. 2 2% B DATE 1/, }’/gg@
(Visual ) {Accept)
2. W3 F I (Calibration Result)
NO.  _NOMINALVALUE REAL VALUE_ SEVIATION
1 1.0 1.0 0.0
2 3.0 3.01 0.01
3 4.0 4.01 0.01
4 7.0 7.0 0.0
5 4.0 4.01 0.01
6 3.0 3.0 0.0
7 1.0 1.0 0.0

471 J0l = UF AM J#LERH uE AN Ho 428401 SXIE PRESSURE
CALIBRATOR ( Serial No. : Q453, Certificate No. : H14-1773-035) 8 AIS0I0 BES 48 A
s sgEUd

(The above certification certified calibration item by PRESSURE CALIBRATOR ( Serial No. :
Q453, Certificate No. : H14-1773-035) which is approved Korea Laboratory Accreditation

Sceme.)
M ™ REVIEWED CALIBRATED BY o &

0 WITNESSED

Date / Signature:
= pe: ”0
rmanigfher Lioyd APPROVED BY ==

Industrial Services ’ "
1SQ-059-1-0 ILSUNG CORPORATION.
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N A W B W -

2. ¥ FD (Calibration Result)

NO.,  NOMINALVALUE

1.0
3.0
4.0
7.0
4.0
3.0
1.0

o MdAHA
EQUIPMENT NAME REPORT NO.
PRESSURE GAGE ROC-141113-02
A3 49 SIAN B3
SPECIFICATION SERIAL NO.
7T MPa P070-130
AN & glp HE
CALIBRATION DATE RECAL. DATE
2014.11.13 2015.11.12
s a4n Mus )X
MAKER ACCEPTANCE CRITERIA
E KS B 5305
H&ER WIS B JlE
RESULT
G & Roviowed by
i8C |1 Witnessed by
1. & & B QA DEPT#. < /,/é/
(Visual ) (Accept) DATE’X[U - /3- 20K

~REAL VALUE -DEVIATION
1.0 0.0
3.0 0.0
4.0 0.0
7.0 0.0
4.0 0.0
3.0 0.0
1.0 0.0

421 J2ie 2IJt DE A JHEACEERH BF M O 42240 SXE PRESSURE
CALIBRATOR ( Serial No. : Q453, Certificate No. : H14-1773-035) & AE280 DES ME A
2AE FEELICH

(The above certification certified calibration item by PRESSURE CALIBRATOR ( Serial No. :
Q453, Certificate Neo, : H14-1773-035) which is approved Korea Laboratory Accreditation

Sceme.)
REMARKS LTS
N o Wiy,
E?WI‘!'NESSED CALIBRATED BY | %

Date / Signgture:

j’%ﬂ—ﬂ - A/ >0
erman herSLu?yd ! APPROVED BY eser

Industrial Services a |
S0 ILSUNG CORPORATION.
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| PAGE| &
ZY H3A
EQUIPMENT NAME REPORT NO.
PRESSURE GAGE ROC-141210-06
A9 BIA BE
SPECIFICATION SERIAL NO.
10 MPa P100-022
N g 2§ HS
I TION DATE ECAL. DATE
CALIBRA 2014.12.10 RECAL.D 2015.12.09
Il X MuE X
M
AKER WISE 8H JE KS B 5305
=X
RESULT
. y4
3;@5'5_;5@ MRBV%&WG by
156 | U7 vetmssod by
1. & &:% = QA DEPTD. 5 9
DATE  /d ./D. 20/K
(Visual ) (Accept)
2. W3 &1} (Calibration Result)
NO.  _NOMINALVALUE_ _REAL VALUF. -DEVIATION
1 2.0 2.0 0.0
2 5.0 5.0 0.0
3 8.0 8.0 0.0
4 10.0 10.0 0.0
5 8.0 8.0 0.0
6 5.0 5.0 0.0
7 2.0 2.0 0.0

A Il =IOt BE M JEHLEREH DE AM HOH 2340 $XE PRESSURE
CALIBRATOR ( Serial No. : Q453, Certificate No. : H14-1773-035) & AI2310] RE# AR A
fig saEUCcL |

{The above certification certified calibration item by PRESSURE CALIBRATOR ( Serial No. :
Q453, Certificate No, : H14-1773-035) which is approved Korea Laboratory Accreditation

Scheme.)
//
REMARKS REVIEWED g
O WITNESSED CALIBRATED BY ,%
Date / Sigpature:; .
7%\&_ 7 ;"2,% 27 //W
rmanisther Lioyd s
industrial Services APFROVED BY s ""’?”fl}
1SQ-059-1-0 ILSUNG CORPORATION.
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ASME PAGE| [
REPORT OF CALIBRATION
oA A A
EQUIPMENT NAME REPORT NO.
Q PRESSURE GAGE ROC-141210-03
b T BOA S
SPECIFICATION ' SERIAL NO.
10 MPa P100-078
A g} QB s
ALIBRATION DATE RECAL. DATE
¢ FIOND 2014.12.10 2015.12.09
ny 4K Hud X
MAKER
WISE 82 J|E KS B 5305
Y
RESULT
f TV ioviewed b
\ﬁ&.}ﬁsﬁéﬁ 0 :s:!t:::d by‘l
P AP
L9 @Y B ORTE fa - 0. 20l
(Visual ) (Accept)
2. & 3 (Calibration Result)
NO.  _NOMINALVALUE REAL VALUE DEVIATION
1 2.0 2.0 0.0
2 5.0 4.95 -0.05
3 8.0 8.00 0.00 .
4 10.0 10.0 0.0
5 8.0 7.97 -0.03
6 5.0 5.0 0.0
7 2.0 2.0 0.0

Y& s,

A J0iE 2 1F¥ AN Jla228H A AN HO AZ40l 8XE PRESSURE
CALIBRATOR ( Serial No. : Q453, Certificate No. : H14-1773-035) & AI28I0] NE8 43N

(The above certification certified calibration item by PRESSURE CALIBRATOR ( Serial No. :
Q453, Certificate No. : H14-1773-035) which is approved Korea Laboratory Accreditation

Scheme.)
- CALIBRATED BY %
jm| WlTNESSED
Date,/ Signature:
é-ermanischef U°¢7 AFPPROVED BY et
industrial Services
1SQ-059-1-0 ILSUNG CORPORATION.
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[ Signature:
" .
Gédtmaniedfier Lioyd FZ‘/p
ndustrial Servicrs
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Lsisi3¢s CERTIFICATE OF SURFACE PREPARATION & PAINT REPORT
- l Date | 29.Dec,2014
. {ENT SHELL CANADA ENERGY ITEM name VRU INLET GAS COOLER
PROJECT CARMON CREEK PROJECT ITEM NO. E-11570
W/O NO. P-13SG-007 DWG NO. VP-SGO7-E-11570-001 Rev. 5
ROUGHNESS ( SHELL SIDE ) ROUGHNESS ( CHANNEL SIDE ) ROUGHNESS ( SADDLE SIDE )
( medium : 40~70/m ) (medium : 20~30/m ) ( medium : 40~70.m )
Abrasive Type : GRIT Abrasive Type : GARNET Abrasive Type : GRIT
Testex PRESS-O-FILM™ HT PRESS-O-FILM™ Madein Testex PRESS-O-FILM™ HT
T e o giww, | TESTEX T S
c C+XC)/2 xf;e © 11315;: in USA gggg‘lrgs 2.0 mils { EE‘Q'AHK' DE19715 ! c C+X0)/ 2 ng © "?Aﬂ: In USA
:;/\_‘QZ — — :155 :‘nr;: oree lg]OARSE (.8-2.0 mils) or (20 to 50 um) :HN — :55‘ ‘r:::l'
CLIMATIC CONDITION : FINE
EXTERNAL SURFACE OF SHELL SIDE <SHELL SIDE>
Sequence | Brand Name Batch No. Manuf. Date | W.F.T(tm) |D.F.T(SPEC.)( D.F.T(tm) Color Paint System
Primer AMERCOAT9S1 | K426621666 | 26.Aug,2014 | 225~250 125~175 126 ~ 172 GRAY
Intermediate — P3
Finish L_N/A__; N
EXTERNAL SURFACE OF CHANNEL SIDE <CHANNEL SIDE>
Sequence | Brand Name Batch No. Manuf. Date W.ET(a) |D.F.T(SPEC.))| D.F.T(m) Color Paint System
Primer HITEMP1027 | HT10279003 | 16.Apr,2014 N/A 125 ~ 150 126 ~ 148 [LIGHT GRAY]
_/Intgrmediate < N/A ] P7
/ Zinish — N
B EXTERNAL SURFACE OF SADDLE
Seq uence | Brand Name Batch No. Manuf. Date W.F.T(tm) | D.F.T(SPEC.) D.F.T(ymm) Color Paint System
Primer AMERCOATI32 | K436653516 | 12.Sep,2014 100 ~ 125 50~175 53 ~74 GREEN
Intermediate { NA ] P4
Finish PSX700 K440664436 | 1.0ct,2014 125 ~ 150 125 ~150 186 ~ 223 RAL7040
N/A
Sequence Paint Material| Brand Name Batch No. Manuf, Date ‘W.F.T(a) D.F.T () Color Paint System
Primer )
Intermediate 1 N/A L -
Finish
N/A
Sequence |Paint Material| Brand Name Batch No. Manuf. Date W.F.T(¢m) D.F.T(ym) Color Paint System
Primer —
Intermediate 1 N/A H -
Finish
Grit Contamination Test ACCEPT
MEK Test (ASTM D 4285) N/A
Adhesion Test (ISO2409&1504624 ) 0,9.1 ~10.6 Mpa
Visual Examination / Final Colorl ACCEPT / LIGHT GRAY,GRAY, RAL7040 )
i =Y o
" JIWITNESSED BY/ | Vo5 VEWED [THEVIEWED BY APPROVEDBY | ISLEE G Jop i i
Date Spnare REVIEWEDBY | YSLIM —Z1 |
colremeeter do5f-Y PREPARED BY | T.S.LEE
— ILSUNG CORPORATION
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[paca] >

@L sS85 CERTIFICATE OF SURFACE PREPARATION & PAINT REPORT
CONDITION OF SURFACE PREPARATION Item No. E-11570
SURFACE PREPARATION ( SSPC-SP10) STEEL IMPERFECTION
ACCEPT ACCEPT
CLEANLINESS CONTAMINANTS AND SOLUBLE SALTS
(class1) max(2.5ug/ar)
ACCEPT 0.4ug/cot
DAILY WEATHER CONDITIONS
AIR HUMIDITY DEW STEEL
DATE TIME TEMP(T) (%) POINT(T) TEMP(T) PAINT STEP| LOCATION
.Dec, 2014 13:00 21.0 52.0 11.0 20.5 Shot Shot Room
» 14:00 21.5 53.0 11.0 21.0 ditto ditto
» 15:00 22.0 57.0 13.0 21.0 Primer Paint Room
n 16:00 22.0 57.0 13.0 21.5 ditto ditto
” 17:00 21.5 53.0 11.0 21.5 ditto ditto
26.Dec, 2014 13:00 22.0 57.0 13.0 21.0 Finish ditto
" 14:00 22.5 58.0 14.0 21.5 _ ditto ditto
» 15:00 23.0 58.0 14.0 22.0 ditto ditto
~BL ~
/
Sl REY IEWE.j
SAMTMTOSED
Date / Signature
erma\;ische Lioy4 ;&
industrial|Servicas
ILSUNG CORPORATION
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Rubbing or Photocopy
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NAME PLATE RUBBING SHEET(1/2)

DATE : JAN. 30. 2015

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
ITEM NO. E-11570 DWG. NO. VP-SGO7-E11570-001 REV.05

DOC. NO. : [SC-QA-NP-SG-007-037

L] WITNESSED BY

O WITNESSED

APPROVED BY |[J.S.LEE
[] REVIEWED BY Date / Signature: jg[(f(- }AM. D//S
=z SN P - i
7700 A, (JEVIEWED BY |Y.S.LIM e
Serm améh e/; {%o r e i,q
Industric! Services PREPARED BY |T.S.LEE /%f
FORM : Q.A DEPT. 251/309 IL SUNG CORPORATION.
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PAGE] 2

NAME PLATE RUBB!NG SHEET(Z/Z)

DATE: JAN. 30. 2015

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
ITEM NO. E-11570 DWG. NO. VP-SGO7-E11570-001 REV.05

! oo
L REVIEWED

DOC. NO.:

ISC-QA-NP-SG-007-037

[0 WITNESSED BY
[0 REVIEWED BY

0 WITHESSED
xf}n'\tu €

Date /

<

APPROVED BY

MR TSl Jan-200S

rma;/%ﬁr & ﬁEVIEWED BY |Y.S.LIM \w{-\
Indusiriat Servicot ] PREPARED BY |TS.LEE E‘ / ,!m -
FORM : Q.A DEPT. 252/309 IL SUNG CORPORATION.
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16. Weld Map Supporting
WPS's/PQR’s
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ASME PAGE y
DATE DEC . 17.2014
isun|  VELDERSWP W ool
DOC. NO. : SG07 - WELD - E11570 - 01
P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
PROJECT NAME CARMON CREEK PROJECT ITEM NAME VRU INLET GAS COOLER
ITEM NO. E-11570 DWG. NO. VP-8G07-E11570-001 REV.08

NO. CATEGORY JOINT NO. WPS NO. WELDER 1.D NO. REMARK
1 "A' A-01 GT.SM-10H.10H-101H 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 A A-04 GT.SM.SA-1.1-107F W-1015

5 "B" A-05 GT.SM-10H.10H-101H W-025

6 "B" B-01 GT.SM-10H.10H-101H W-1279

7 "‘B" B-02 GT.SM-10H.10H-101H W-1279

8 "B" B-03 GT.SM-1.1-107F W-1279

9 "B" B-04 GT.SM.SA-1.1-107F W-1279

10 ‘B" B-05 GT.SM.SA-1.1-107F W-1279

11 "c B-06 GT.SM-1.1-107F W-1279

12 "D B-07 GT.SM-10H.10H-101H W-1279

13 "c B-08 GT.SM-10H.10H-101H W-1279

14 TUBE TO TUBESHEET JOINT GT-10H.10H-HO01 W-1302

15 "¢ S1"SB" GT.SM-1.1-107F W-837

16 "D S1"SD" SM-1.1-107F W-1484

17 "c S2'sB" GT.SM-1.1-107F W-837

18 "D" S2"SD" SM-1.1-107F W-1484

19 "c T1"CB" GT.SM-10H.10H-102H W-837

20 D" T1"'CD" SM-10H.10H-101H W-1279

21 "c T2"CB" GT.SM-10H.10H-102H W-837

22 ‘D" T2"'CD" SM-10H.10H-101H W-1279

23 D" T3 "CD; SM-10H.10H-101H W-1279

1 WITNESSED BY
(1 REVIEWED BY

1SQ-082-1-0

¥ REVIEWED
2 WITNZSSED
Date / Signature:

G rr;n‘émsch{z G?fvf( 'f

Industrial Services

APPROVED BY

SIHWANG 2L o yp /1y

REVIEWED BY

SSLEE .-

PREPARED BY

Y.S.LIM

Dee 1 ’1/%
Deoc 11

254/309
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ASME PAGE >

PAGE NO. 2 OF 2
DLsuna WELDER STAMP MAP
DOC. NO. : 8G07 - WELD - E11570 - 01
NO. CATEGORY JOINT NO. WPS NO. WELDER 1.D NO. REMARK
24 ‘D" T4 "'CD" SM-10H.10H-101H W-1279
BLANK

. p4
0 WITNESSED BY PREVIEWED

(] REVIEWED BY

O WITNESSED

Date / Signature:
713
f%?
rmanischer/Aiby

Industrial Services

APPROVED BY

SIHNNG 272 1 eerp

REVIEWED BY

SSLEE " Dec 11 '«

PREPARED BY

Y.S.LIM

Dec 1]’y

1SQ-082-2-0

255/309

ILSUNG CORPORATION
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ASME PAGE 3
WELDING MAP PAcE L
ITEM NO. E-11570 / E~11580
MAT'L K PWHT | IMPACT| MDMT
SHELL SIDE (*1)| sa516--70N t17 NO YES | -45¢C
CHANNEL SIDE | $SA240-531803 t15 NO YES | —45¢C
SADDLE {*1) | SAS16-70N 17 NO YES | —45°C
*{) FOR WPS OF CARBON PART, REFER TO DOCUMENT NO.
"CCK~4511951391-0100—H04—~00001 -000”.
- ~N| o™ < 0 o] ~ ©
3 93 3 3 13 3
fas) m| m m foe) m| o m
A-01 A-02 A—-03 A-04 A-05
WPS NO. TABLE
SEAM NO. WPS NO.
A—01,05 _ _
B—0102,07,08 GT.SM~10H.10H-101H
A-02~04 GT.SM—1.1—~107F or
B-03~06 GT.SM.SA—1.1—107F
-+t
e
GT-10H.10H~Hoo1 / d
TUBE TO TUBE SHEET JOINT i
{ ) ¢ H Y ¢ H ) ¢ \
¥ 1 ; 1 ; ~t ¥ |
SM-1.1-~107F
Tl o S EXTERNAL INTERNAL
FC-1.1-107F PRESSURE PART | SM—1.1—107F or SM~1.1~107F or
. {Reinf. Pad to Suppori) ATTACHMENT (*1) GT.SM~-1.1-~107F GT.SM-1.1-107F
- OF won_pressurg | SM—1-1=107F or SM—1.1—107F or
SHELL SIDE FC=1.1~107F or FC~1.1~107F or
(> to Support) PART (*2) GT.SM-1.1-107F GT.SM~1.1~107F
FC-1.1-107F PRESSURE PART SM—10H.10H~101H or
(R to Base plate) ATTA%F;MENT (1) GT.SM~10H.10H-101H
NON—PRESSURE SM—10H.10H—101H or
CHANNEL SIDE | g per oa2) CT.SM~10H.10H-101H
SADDLE
fe— {*1) PRESSURE TO PREESURE PART or PRESSURE TO NON-PRESSURE PART
{*2) NON=~PRESSURE YO NON-PREESURE PART
ISD-031-1-0 ILSUNG CORPORATION.
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| ASM E | [pact T

PAGE 2 OF 2
ITEM NO. E-11570 / E~11580

WELDING MAP

-

51 ) TV T2
6” 6” 24” 20”
L 1
”CD”
il i
T3 T4
2" 2”
WPS NO. TABLE
NOZZLE NO. | JOINT NO. WPS NO.
ALL "SB” GT.SM—1.1~107F or GT.SM.SA=1.1-107F
ALL "sp” SM-1.1-107F
ALL “cB” GT.SM—10H.10H~102H
ALL cD” SM-10H.10H—-101H
ISD-031—1-0 ILSUNG CORPORATION,
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[ASME] P9
HOBART
CERTIFIED MATERIAL
101 Trade Square East TEST REPORT
Troy, Ohio 45373  937-332-4000
HobartOrder : N/A Customer ¢ Hankook McKay Weld Co. Lid.
Part Number + §245115-053 Customer Order : N/A; Test specifications via e-mail
Date s 06/30/2014 instructions per Apple Xi dated 05/30/2014,
PRODUCT INFORMATION '
Product Type : FORMULA XL-550 (H4) Diameter: .052” X 33# VPSP
Quantity : N/A Customer supplied test sample Lot#: 4037A
TEST SPECIFICATION
Test Specification: SFA5.20 Classification: E71T-12CT
ASME SEC. I Part C
(2010 Ed. & 2011 Add.)
ASME SFA5.01 Lot Class T1; Schedule K Test Condition: AS-WELDED
EN 10204 type3.1
WELDING PROCEDURE

Lab Test#: PC3646 Amps: 225DCEP Volts: 26 Travel Speed: 10+1 ipm Shielding Gas: 100% CO2
Number of Layers: 7 (2 passes on each layer 1 through 6, 3 passes on layer 7. Direction reversed each layer).
Number of Passes: 15

Preheat Temperature: 60° F min. Interpass Temperature: 300+ 25°F
TEST RESULTS
Tensile (MPa): 536 Yield (VMPa / .02% offset): 502 % Elongation in 2 in.: 29

Charpy V-Notch Impact Values, Joules @ -50°C: 129, 125, 96, 129, 149 / Avg: 128
Radiographics: Conforms Fillets Weld Test: N/A

Diffusible Hydrogen: N/A

CHEMISTRY (Deposited Weld Metal )

F RMATION ONLY
250 amps, 27 volts, 10 = 1 ipm travel speed, 7 Layers
C Mn | P S Si Cr |Ni |Mo |V Cu | Nb. REVIEWED
02 | 1.06 | 007 H04 (21 |05 (41 |01 .02 |.01 (.01 0O WITNESSED
\ Date / Signature: ;
L#MM&; iﬁlﬂllki M by Germanischer Uﬁ//( :
! d’ J IS¢ DWitnmed by Industrial Services
H. O'Leary / Quality Assurance Representative % SA DEPJ}VC 5-TFE -~
FATE o .20 /Y

Certification and Limited Warran
Data for the above supplied product are those obtained when welded and tested in accordance with the abave specification. All tests for the above
classification were satisfied. Other tests aud procedures muy produce different results. Hobart Brothers produces welding consumables under
continulng quality assurance programs sudited and approved by the Americau Bureau of Shipping (“ABS”)

258/309
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[Pace] 2
- — g
HOBART BROTHERS ;
CERTIFIED MATERIAL
101 Trade Square East TEST REPORT
Troy , Ohio 45373  937-332-4000
Hobart Order : N/A Customer : Hankook McKay Weld Co, Ltd. '
Part Number  : 8245115-053 Customer Order : HMW-07081401 Rev.
Date : 08/20/2014
PRODUCT INFORMATION
| Product Type : FORMULA XL-550 (H4) Dismeter: .052” X 334 VPSP
Quantity ¢t N/A Customer supplied test sample Lat#: 4058A
TEST SPECIFICATION
Test Specification: SFAS5.20 Classification: E71T-12C)
ASME SEC. I Part C
ASME SFA5.01 Lot Class T1; Schedule K Test Condition: S.R. 20 hrs. @ 6204C £14°C
EN 10204 type 3.1
WELDING PROCEDURE

Lab Test#: PC4010 Amps: 225 DCEP Volts: 26 Travel Speed: 101 ipm Shielding Gas: 100% CO2
Number of Layers: 6 (2 passes on each layer 1 through 5, 3 passes on layer 6. Direction reversed each layer).

Number of Passes: 13

Preheat Temperature; 60° F min. Interpass Temperature: 300+ 25°F
TEST RESULTS
Tensile (MPa): 548 Yield (MPa / .02% offset): 470 % Elongafion in 2 in.; 28

Charpy V-Notch Impact Values, Joules @ -46°C: 68, 108, 122, 118,122/ Avg: 116
-50°C: 31, 115,126, 19,11/ Avg: 55
Radiographies: Conforms Fillets Weld Test: N/A

Diffusible Hydrogen: 3.6, 3.6, 3.7, 3.9/Avg: 3.7ml/100g. weld metal Relative Humidity: 66%

CHEMISTRY ( Deposited Weld Metal )
=

300 amps, 28 volts, 10 = 1 ipm travel speed, 7 Layers B REVIEWED
0O WITNESSED
C Mn [P 3 Si Cr [Ni |[Mo |V Cu | Nb. Date / Signature: :
01 131 | <001 [.004 | .25 | .04 | .44 | .01 02 02 01 = ]
@rmanisc r-l:,i_o?y& 7-{—
Industrial Services

JH. O’Leary / Quality Assurance Representative

Certification and Limited Warranty

Data for the shove supplied product are those obtained when welded and tested In accordance with the above specification. All tests for the above
classification were satisfied. Other tests and procedures may produce different results. Hobart Brothers prodnces welding consumables under
continuing guality assurance programs audited and approved by the American Beresu of Shipping (“ABS™)

259/309



.+ CCK-4511951391-0100-K01-00001-073

o

lASME lPAUE ﬁz

. ] :
HOBART BROTHERS CERTIFIED MATERIAL
TEST REPORT
101 Trade Square East
Troy, Ohio 45373 937-332-4000
Date Report Generated : 2/14/2011
Test Date; 1/27/2011
Hobart Reference: Customer Reference:
Hobart Order: N4670 Customer Order: HMWC-01051101
Part Number: 5115951
Distributor: Hankook Customer : Hankook
PRODUCT INFORMATION
Product Type: HOBART 718MC Diameter: 5/32"
Clasification: E7018, E7018-1 H4R~ Lot#: 21N338
Quantity: [25,0001bs |11340 kg | Heat # 20999
TEST SPECIFICATION
Test Specification: " AWS AS5.1/A5.1M:2004 Test Condition: As Welded
Schedule I, Class *C3"
EN 10204 3.1
WELDING PROCEDURE
Lab Test#:  PB4142 Amps 190 Volts 25 Polarity  DCEP
Number of Layers 8 Pass Sequence 22222222 Position flat
Preheat Temperature 225 Interpass Temperature 300
TEST RESULTS
TFensile Testing Condition: As Welded ‘
Tensile (ksi): 79 Yield (ksi/.02% offset): 67 % Elongation in 2in: 24
Impact Testing Condition: SR 22.5 Hrs @ 1130F Impact Type: Charpy-V-Notch
Test Temp (deg F) -60 Individuals (ft.lb) | 130 | 128 [ 190 ] Average (ft.Ib): 149
Radiographics: Conforms Fillet Weld Test: Hydrogen (ml/100g): 2.1
Hardness: na Horizontal n/a Total Moisture:
X-Factor: n/a Overhead Conforms Method: RC412 - As Received
Ferrite: na Vertical Conforms Result: 0.15
CHEMISTRY
c Ml P s Si [ cu Joer [ v InN [Mo| A | Ti | Nb]Co[ BT WI]|Sn ]| Aas]sb] N |
004 | 078 f 001§ 001 017 [ nia [ 007 [001 [008]0002] wa [ na [ n/a [ nia | nfa | nia [ nfa [ na | wa
T R == A
/)(f{},,.—"{r( émmw 2/14/2011 ?;—! [ I:—H o =
Quality Engineer Date )
Certification and Limited Warranty Agreement.
Data for the above supplied product are those obtained when welded and tested in accordance with the above specification. Afl tests
for the ahove classification were satisfied. Other tests and procedures may produce different results. Hobart Brothers produces
welding consumables under continuing quality programs audited and approved by the American Bureau of Shipping ("ABS™)

REVIEWED
O WITNESSED
Date / Signature:

Industriat Services

7%?*@, A
ermaniséher Lioyd

~§

260/309
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ASME

Ceriificate of Compliance
o Requliremants for Welding Electrade
EN 10204 3.1
Customer : HANKOOK MCKAY WELD CO.LTD Diamester : 2.4 X915 Oustomsr PLOE : HMW-PO-10011301 -
Marked For ¢ wWo# Lot No.: 3102247924
Prodacts : HOBART BR-2 Kgs Shipped : 1200 Kgs Pack SiipfOrder #:

Classification : ER708-2 Date: 10/26/13 Data Tested : 08/25/1
Spedification : AWS AS.18 Cextificate No. : 102813-1,Rev.2
Avps | Vois | WFS Shiakiing Gas Electical Stikout | . Temperature ‘Travel Speed

peer {cPM) * Preheat tterpass
230 18 NONE 108%Ar NONE F425 302 Fx27 ' o
Ch14 186 C+15 ’
Fi25 Fi25 lpm
Ci14 Ct14
7 Layers, 2 passes an each !ayer 1 through 7, Direction reversed on each {ayer.
Mechanical Properties  Lab Test# And ,
Shielding Gas Testing Conditions utt. Tensile Yield Elong. Impact Charpy V-Notch Values Ft-Lbs
Streagth Strength %2 Test Temp
. PWHT 610C 7 12Hrs
100%Ar PWHT 97568 psi 67180 psi 26 51 F 8¢ 89 108 108 115
QH25 873 Mpa 801 Mpa -48 G - | Averaga 400 ( 13 9
psi | psi F .
Mpa * Mpa c Average { b))
Gas 1: Rediographic Inspection : Conforms. *
Gas 2
Filler metal c 4] P & S N Cr Mo v Cu Ti i & | A
100%Ar 0.03 1.18 8.004 0.002 0.46 0.008 0.021 0.015 0.001 .03 012 8,07 0.1
- 4 a
HYDROGEN LEVEL : Hdﬂﬂﬂg } REV‘EWED
1o WITNESSED
Date / Signature: ’ !
20 L 72

AH. O'Le;wy.v‘ Manager, Qualtty Assyrawe

MILD STEEL SOLID WIRES(GTAW)

The information contained or otherwise referenced hereln Is presentad only as (typical) without guarantes or warramy and Hobart Brothers Company
expressiy disclaims any liabitity Incurred from any rellance thereon, Typical data are those obtained when welded and tested in accardance with AWS A5.18
Specification. Other tests and procedures may produce different results, No data is to be construed as a recommendation for any welding condition or
Teohmique not controtled by (TW-Hobart Brothers.

Wﬁﬁe'IEGWby
ISC |[Witessed by

QA DEPT,  J.
DATE

Germanischer Lioyd
Industrial Services

W

A ., N

261/309
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[ASME

Certificate of Compliance '
mmmmmwmm
BN 10204 3.1
Gustomer : HANKOOK MCKAY WELD GO, LTD Diameter : 2.4 X916 Customer P.0.# : HAW-PO-10011801 .|
Marked For ! WO Lot No.: 8102247924
Products | HOBART BR-2 Kgs Shipped : 1200 Kgs Pack StipfOrdér #.
Classification : ER705-2 Date; 10/28/13 Data Tested : 08/25/11
Specification : AWS A5,18 Certiticata No. : 102013-1.Rev.2
Amps | Voits | WFS Shiglding Gas Electrical Sickot |~ Temporatyre . Trave! Spoed
DCEP 2 * Prebeat interpass
230 18 NONE 100%Ar NONE F425 302 Fi27 ipm
C14 180 G£15
- F4:25 F425 lpm
G4 Ci14
7 Layers, 2 passes on each layer 1 thiough 7, Divection reversed on each laysy,
Mechanical Properties  Lab Test# And _ ,
Shisiing Cas Testing Conditions Uit. Tensilo Yieki Elong. I Champy V-Notch Vakues Ft-Lbs
Strengh Strenath %inZ Test Temp
_ PWHT 810G/ 12Hrs
100%Ar PYiHT a7568 pal 87180 pal 2 S F 60 ap 108 106 116
QH25 873 Mpa 601 Mpa 48 C | Avemge 100 { 130 9
pei pi Fog
Npa Mpa G Average ( L]
Gas 1: Radiographic Inspection : Conforms.
Gas2:
ChemIcarANAIySs —Chom Pag &
Filler metal c M p s 8l Ni or Mo v Cu Ti zr Al
100%Ar 003 | 116 § 0004 | 000z | 046 | 0008 | o021 | 0015 | 0001 {008 | 042 | 007 | 04
HYDROGEN LEVEL : H4M00g
B REVIEWED
L 0O WITNESSED
jyuum D/Bevimd by : 7
&ZO I8C [[CWitnessed by Germanischer Lioyd
:@ﬁ‘“ Y AT —— Industrial Services
DATE
LE. Oum/ Manager, Qsa!ﬂym-ma JW\ » 20, 0

MILD STEEL SOLID WIRES(GTAW)

The information contained or otherwise referenced hereln Is presented only as (typical) without gtarantee or warranty, and Hobart Brothers Company
expressly disclaims any liabdity ineurred from any retiance thereon, Typical data are those chbtained when wetded and tested in accardance with AWS AS.18
Specification. Other tests and procedures may produce different resutts. No data is to be construed as a recommendation for any welding condition or

Technigue wot controlled by ITW-Hobart Brothers.
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|

Certificate of Compliance :
to Requirements for Welding Elscrode
EN 10204 3.1
Customer : HANKOOK MCKAY WELD GO, LTD Diamster : 24 X6 Customer B.O.# : HMW-PO-10011301
Marked For : WO.E Lot No.: 3102247624
Products : HOBART BR-2 Kers Shipped : 1200 Kgs Pack Siip/Order #
Ciassification : ER70S-2 Date: 10128113 Data Tested : 08/25/11
Specification : AWS AS.18 Certificate No. : 102913-1.Rev.2
Amps | Voits | WFS Shiskding Gas Slectrical Stickout~ | & Temperatwe Travel Spead
DCEP crg * Preheat Interpass -
230 16 | NONE - 100%Ar NONE F:£:26 302 Fi27 N | o
Cit4 150 Cx18 ’ o
F+28 Fi28 pm {F.
C+14 Ct14 ' o ';_:
7 Layers, 2 passes on each tayer 1 thiough 7, Direction reversad on each laysr. AR
Mechanical Propertios  Lab Test# And . [
Shieiding Gas Testing Conditions Uit Tensile Yield Etong. impact Charpy V-Notch Values Ft-Lbs L
Strength Strength BinZ Test Temp :
A PWHT 610C / 128 e
100%Ar AT 9756Bpsi | 871R0pal 28 S1F |80 80 108 105 115 ) B
CH25 ’ 673 Mpa 601 Mpa -46 C - | Avamga 100 ¢ 130 J) R
pi [ p | _ P _ -
Mpa * Mpa i G Average ( X)) o
Gus 1: Radiographic Inspection : Conforms. SR
Gas 2. - o
1 . . . . . . . A' .:
Filermetal | C M | P s & N e M [V ow [m |z | a |} -
100%A 003 | 110 | oos | o002 | o4s { 0oos ] 0021 | 0095 | oout [ oos o1z [oor | oa o
. i
HYDROGEN LEVEL : H4/00g _ :
, = ‘ WED
: LsunG| ElReviewed by 0 WITNESSED
@D | 18C |[Winessed by Date [ Signature:
' T LS | Pt A
i i DATE (ﬁn R /}é Germanischer Lioyd
LH VLlesry ! Manager, Quality dssurae " ) Industrial Services

MILD STEEL SOLID WIRES(GTAW)

The information contained or gtherwise referenced hereln Is presanted only as (typical) without guarantee or warranty, and Hobert Brothers Company
expressly disclaims any Uability incurred from any retiance thereon. Typical data are those obtained when wetded and tested in accordance with AWS A5.18
Specification, Other tests and procedures may produce different results, No data is to be construed a5 a recommendation for any wetding condition or
Technique not controlted by ITW-Hobart Brothers.
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® CERTIFICATE OF WELDING CONSUMABLES

ato LD (#321, HWASAN-R), ONSAN-EUB, ULJUKUN, ULSAN, KOREA/ TEL:052-237-5301/ FAX.052-237-3311)
P. O No. :
CUSTOMER : §FA4d

MAY 07. 2014 Certificate ' No. : CS0-1405-P023
0. | Weight (kg

Brand Name

AWS E71T-1C/
CSF-71T AWS E491T-1C 14 F71TA00003141 - -

1. APPLIED CODE AWS AS5.20/A5.20M: 2005, EN10204 3.1

RTESOFWELDMETAL ~ ~ e
tom Tension Test Charpy Absorbed Enexgx___
YP(Mpa) | T.S(Mpa) | Elon(%) | RA(%)| (J) (at -20 ) Fig.8
(Sn‘:i:')f 390 490~670 2 - 27 NR
Result | 527 600 | 298 VE s Accept

5. CHEMICAL COMPOSITION ( @ Weld Metal O Filler Metal) (unit : %)

Spec. (max.) | 0.12 1.75 0.90 0.03 0.03 0.35 0.50 0.20 0.30 0.08 -

Result 0.042 | 131 061 | 0.012 | 0.008 | 0.01 0.01 0.02 0.02 0.02 : -
6. FILLET WELD TEST

_} 'Diﬁerénée Be\tvv@i;‘ 1
“Position:| | Length of fillef legs

Spec.

H {max.) Not required N
S Lo F RS

oH .y | 100 3.0 25 | [of & o

Result 7.5 8.0 7.5 0.5 0.5 1 1

v opee | 100 30 25 i T
Result 75 8.0 7.5 0.5 0.5 Concave fillet Convex fillet

7. THE OTHER TESTS

; Cr

NR
NR

Resuit NR 73 v Result

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 ISO9001;2008 by DNV CERTIFICATION B.V., THE NETHERLAND,

H. J. Lee

(o
HEdzg
’ Manager of Quality Ass%mce Department

CS-500-B08-F2 \‘guu' [ofieviewsd by | CHOSUN WELDING CO.,LTD. g/sv?&v;gggam X297)

: s ]
Germanisther Lioyd

Industrial Services
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CERTIFICATE No. A/12-267879 Rev 01
Date 2012-07-25 Page 1/1

ASME Rev.date 2014-03-20

INSPECTION CERTIFICATE acc to S.W.M.

EN 10 204 3.1 CENTUM LEADERS MARK BLDG 1809,
WOO-DONG, 1514
HAEWOONDAE-GU, 612-020 BUSAN

SANDVIK
|

KOREA
Customer References Sandvik References
Customer Order No. Subs No. ABSMT Dispatch note
KT20125027 order 500813 21158 44153/55

2012-06-05 [|ABSMT No. C.Code
415-54355 01
901-06427 S.W.M

Material description Steel/material Designations
STAINLESS COLD DRAWN WIRE Sandvik AWS
WELDING WIRE 22.8.3.L ER2209
TIG LENGTHS EN no EN ISO 14343-A
22 9 3 N L 22 9 3 N L
SFA/RAWS A 5.9
ER2209
Steel making process
Electric furnace [ REVIEWED
: O-WITNESSED
Technical requirements ~ ] Date / Signature:
 PLsung| Wfeviswed by w A4
18C |[IWitnessed by Lrmantecfert&yd! ""/‘r—
QA DEPT, J. Industrial Services
DATE < Zn v . WY
o
EXTENT OF DELIVERY
It Product designation Heat Lot Pieces Kg
01 R22.8.3.L-1.60-1000 532110 19007 200 1000.0
Total 200 1000.0

TEST RESULTS
Chemical composition (weight%)

Heat PRE FN WRC-92

532110 35.5 55

Heat C Si Mn P S Cr Ni Mo

532110 0.008 0.48 1.48 0.016 <0.0005 22.88 8.61 3.05
Co Cu N

532110 0.049 0.097 0.16

The delivered preoducts 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
Wire Sandviken AB Reg No. 556779-3897 VAT No. SE663000-060901
SE-81181 SANDVIKEN SWEDEN www.smt.sandvik.com mtc_service.smt@sandvik.com
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\PAGE| ;3 ]
CERTIFICATE No. A/13-335759 Rev 02
E;I\DJ[)\IIR: Date 2013-05-17 Page 1/1
— Rev.date 2014-03-21
INSPECTION CERTIFICATE acc to S.W.M
EN 10 204 3.1 CENTUM LEADERS MARK BLDG 1809,
-WOO-DONG, 1514
HAEWOONDAE-GU, 612-020 BUSAN
ASME KOREA

Customer References

Customer
order
2013-04-09

KI20136010

901-06427 S.W.M

Sandvik References

Order No. Subs No. ABSMT Dispatch note
501440 21373 06180/55

ABSMT No. C.Code

415-59808 01

Material description

Steel/material Designations

STATNLESS COLD DRAWN WIRE Sandvik AWS

WELDING WIRE 22.8.3.L ER2209

TIG LENGTHS EN no EN ISO 14343-A
22 9 3 N L 22 9 3 NL
SFA/AWS A 5.9
ER2209

Steel making process
Electric furnace

ﬁzjﬂﬂBNED

= IETTIC SV

Vit OOL.U

\bLsunc by ;m/ natyre:
f@chq%ﬁﬁi Zﬁ§%§2;7;fl

Gérmaniseher Lioyd
W Lﬂ >o2w¢

Technical requirements

industria! Services

EXTENT OF DELIVERY

It Product designation Heat Lot Pieces Kg
01 R22.8.3.L-2.00-1000 532545 21248 93 465.0
532545 21249 49 245.0
Total 142 710.0
TEST RESULTS
Chemical composition (weight%)
Heat PRE FN WRC-92
532545 35.4 55
Heat C Ssi Mn P S Cr Ni Mo
532545 0.009 0.49 1.50 0.016 0.0005 22.94 8.64 3.02
Co Cu N
532545 0.052 0.095 0.158

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

Wire Sandviken AB Reg No. 556779-3897 VAT No. SE663000-060901
SE-81181 SANDVIKEN SWEDEN www.smt.sandvik.com mtc_service.smt@sandvik.com
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Delivery Testing Report

W Certified Material Test Report  wow 1403 revi

EN 10204 3.1 Page 1(3)

ASME

SANDVIK 228.3.L TIG

WQW/Hardner March 2014
List of revisions
Number Change
. . yd
0 Original REVIEWED
D WITNESSED
Date / iigg?ure:;
€ 4 Z_
ermanischer Lioc‘/
Industria! Services
Jhamamﬂmme
|se
] sﬁ‘s —
DATE Jm >0 . 200F
issued and Approved hy Revicwed by Third party inspection
WQW/Anders Hardner WQW/Thomas Jonsson

A

77

267/309



CCK-4511951391-0100-K01-00001-073

FAN DVIK

Certified Material Test Report

Delivery Testing Report
WQW 14803 Rev.0

_ EN 10204 3.1 Page 2 {5)
DELIVERY TESTING | ASME
CUSTOMER NUMBER 901-6427
CUSTOMER NAME S.W.M.
ORDER NUMBER 415-65449
SPECIFICATION MPS-DSWELD- ClairRidge-2209-GTAW (2)
Reference | Pos | Grade ASME Grade Heat Lot Dim
SFAS.9 um)
W14803 I | Sandvik 22.8.3.L ER2209 537592 23177 240
All testing has been performed according to customer specification.
Test results Page 34,
Welding protocol Page 5.
All results are in conformance with customer requirements.
W
REVIEWED
0 WITNESSED

JrLsune MReviewsd by
1SC |[IWitnessed by

o

OA DEFT, J.
E_in . >0, 0/

268/309
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Date / Signature:
, T
‘ermanischer Lioyd

Industrial Services




CCK-4511951391-0100-K01-00001-073 _, —
IM Certified Material Test Report  wow 1403 evo

EN 10204 3.1 Page 3 (5)
TEST PROTOCOL
Customer name Customer number Order number
S.W.M. 901-6427 415-65449
Consumable Heat number Lot number
Sandvik 22.83.L 537592 23177
Dimension Flux / Bateh Welding method
3240 mm TIG
RESULTS
NDT — Non Destructive Testing
Testing method Assembly Reference Acceptance limit Result
Radiographic testing ASME section 11, Part C. Approved
Chemical composition of Undiluted Deposited Metal
Grade Reference
Sandvik 22.8.3.L = ER2209 SFA 5.9
Lot | Dim | Grade C Si Mp - P S Cr. Ni
Reguirements in spec. for ER2209 Info Info Info Info Info Info infe
23177 [ 240 ] ER2209 0,01 0,51 1.69 002 | 0001 29 8,6
Lot | pim | Grade Mo Ti. Cy Nb N Al W Fe PREn
Reguirements in spec. for ER2209 Info Info Info >35
23177 [ 240 | ER2209 3,2 012 0,20 36,7
Ferrite content on undiluted weld metal
Grade Reference Remarks
Sandvik 22.8.3.1 = ER2209
Lot WRC-92 Fischer ASTM ES62
‘ {%6) (Yo} (%)
Requirements in spec. 30-65 lufo 30-65
23177 45 37 43
Mechanical properties - Tensile test
Grade Reference Remark
Sandvik 22.8.3.L = FER2209 AWS B4.0
Sample Lot Grade Dim Candition Retest | Temp | Rp 2 Rm A
(mm) {°C) (MP:Q (MP3a) {%o)
Requirements in spec. for ER2209 As welded RT | Info | Info | Info
W14803 I 231 7ﬂ ER2209 240 | Aswelded RT 706 887 34
/
/
Dusunc|SHheviewed by REVIEWED
ISC _|[TWiinessed by O WITNESSED
"OA DEPT, - = Datp | Signature: '
D o L 0l -
AE Y v

Industrial Services
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FAN DVIK| Certified Material Test Report G (oD
L

EN 10204 3.1 Page 4 (5)

TEST PROTOCOL [ A SME

Customer name Custormer aumber Order number
SWM. 901-6427 415-65449
Consumable Heat sumber Lot number
Samdvik 22.83.L 537592 241
Dimension Flux / Batch Woelding method
@ 2,40 mm TIG

Mechanical properties — Hardness weld metal

Grade Reference Remarks
Sandvik 22.8.3.L = ER2209 ' HV10
Samaple | Lot }  Condition Dot { ] Dot 2 Dot 3
Reguirements in spec. for ER2209
wi4803 | 23177 | Aswelded 280 | 280 | 280

Mechanical properties — Impact

Reference Remarks
Average valug is calculated by discarding the highest & the lowest values.
Sample Lot Grade Dim Cond- Temp KV Average Lateral exp.
(i) ition °C) {J) {mm)
Reguirements in spec. for ER2209 As welded | -50 Single value 240J. info.
Ave 2> 547,
W14803-1 23177 ER2209 240 Aswelded] ~350 209 1,75
W14803-2 23177 ER2209 2,40 Aswelded | -350 206 1,84
W14803-3 23177 ER2209 240 |Aswelded| -50 247 212 1,98
W14803-4 23177 ER2209 2,40 As welded | - 50 202 1,89
W14803-5 23477 ER2209 2,40 Aswelded | - 50 222 1,99
P
O/REVIEWED
0 WITNESSED
Date / Signature: .
S T /7
ermanigcher Lioyd
Industrial Services

| Pusune Elﬁwlmd by
| 18C Dwmssed by

" QA DEPT. Ed
NATE -]V\ >0 WL
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PAGE, I8
R . . Delivery Testing Report
SANDVIK| Certified Material Test Report  wow 1450 gevo
— EN 10204 3.1 Page 5 (5)
WELDING PROTOCOL. ‘ S

Welder Date Marking im. no, Project no.

8.H 2014-02-14 ‘W14803 WHT-Svets017-Mstod
Type of test Method Customer Order no.

Deliverytest TIG S.WM 415-65449
Marking W14803-111

Bead number 33

Layer

Base material 2205

Heat number 283823

Dimension 20

[mm}

Consumable Sandvik

22.83.L

Heat number 537592

Lot number 23177

Dimension 24

[mm] @

Current 200

[A]

Voltage 13-15

fvi
Travel speed 100-150

[mm/min]
Heat input 0.62-1,08

fkd/mm]
Wire feed speed

cnvmis]

Total arc time

sl
Wire consumed REVIBWED
{mr/min} 0O WITNESSED

Date /, Signhture:

Working temp. RT
[°C]

| Reviewed by

Interpass 150
temp.[°C]

ISC |[OWitnessed by
QA-DERT-—

Ko /S

Germanigcher Lioya
Industrial Services

Shielding gas Ar+Z%N,

| DATE . 0. 0/

Gas flow 11
[Vrin]

Root gas

Gas flow
[Vmin]

Method TIG
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’ } CERTIFICATE No. A/14-392757 Rev 00
W Da?e 2014-01-27 Paegz 172

At2/203 Ag
INSPECTION CERTIFICATE acc to S.W.M

EN 10 204 3.1
612~020 BUSAN

INSPECTION STAMP

wo
Customer References A% Sandvik References Aus
Customer Order No. Subs No. ABSMT Dispatch note
K120145006 order 502069 21635 13080/55
2014-01-21 || ABSMT No. C.Code

415-65449 43
901-06427 S.W.M

BO1/B04 B2

Material description Steel/material Designations

STAINLESS COLD DRAWN WIRE Sandvik AWS

WELDING WIRE 22.8.3.L ER2209

TIG LENGTHS EN no EN ISO 14343-A
2293 N1L 22 9 3NL

Steel making process <n
Electric furnace

Technical requirements 8%

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 S3
DSWELD~-CLAIRRIDGE-GTAW2209 REV 0

EXTERT OF DELIVERY Bo7-813
It Product designation Heat Lot Pieces Kg
01 R22.8.3.L-2.40-1000 537592 23177 600 3000.0

Total 600 3000.0
TEST RESULIS
Chemical composition (weightX)

Heat c Si Mn b s Cr Ni Mo
537592 0.012 0.49 1.71 0.017 <0.0005 22.90 8.61 3.18
Co Cu N
537592 0.068 0.12 0.15
The delivered products comply with the specifications and e
requirements of the order. {1 REVIEWED
O WITNESSED
The material is manufactured according to a Quality system, Date / Signature:
approved and registered to ISO 9001:2008. )o _/j..
ermani er Lioyd
ial Services
ﬁ;sun ﬁ !b’ Industrial St
1ISC |[IWitnessed by
GADBT, J.SHE of
| DATE Fm_, >0. 20

Quality assurance - Basid Azizi/QA-manager Wire Asslzez

MIC Service / Certificates

Wire Sandviken AB Reg No. 556779-3897 VAT No. SEG63000-080901
SE-81181 SANDVIKEN SWEDEN www.smt.sandvik.com mtc_service.smt@sandvik.com
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I CERTIFICATE No. A/14-392757 Rev 00
M Da?e 2014-01~-27 paf,‘é 2/2
|ASME

No unauthorized alterations. The contents of this Inspection
Certificate may hot 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.

e

Fmﬂmsmhmmw P
| _18C |[IWitnessed by ¥ REVIEWED
!QADEPT. J. SAFE>—] O WITNESSED

' DATE T .)0.20/)[ %ﬂﬂ%
' oLl A

Germanischer Lioyd
Industrial Services

Wire Sandviken AB Reg No. 556779-3897 VAT No. SE663000-060901
SE-81181 SANDVIKEN SWEDEN www.smt.sandvik.com mtc_service.smt@sandvik.com
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CERTIFICATE OF COMPLIANCE

£SAB SeAH Corporation
6, JEONGDONG-RO 62BEON-GIL, SEONGSAN-GU
CHANGWON-S1, GYEONGNAM, KOREA 641-120
TEL:82-55-289-8111 FAX: 82-55-267-5344

Certificate No:14-2449-0661

Issued Date

:2014.07.17

Brand Name :@ INOX 2209 Customer Name @ GAIOIHI A SASE
P/0 No. *
Item No.
This material conforms to specification : EAN Code
AWS A5.4/A5.4M:2006, ASME SFA-5.4/5.4M:2013 Diameter T4 mm
Weight : 110.0 KG
Lot Number : E135A4B500
Type : E2209-16 Shielding Gas : N/A
Chemical Specification Mechanical| Specification
Compositions Requirements Properties Bequirements
(EN 10204 - 2.2) As welded As welded
(EN 10204 - 2.2)
C 0.03 max 0.04 Tensile
Mn 1.06 0.50-2.00 Y.8.(0.2%) MPa N/A
Si 0.87 max 1.00 T.S. MPa 800 min 690
S 0.014 max 0.03 Elongation(2"),% 27 min 20
P 0.028 max 0.04 Reduction of Area,% N/A
Cr 22.71 21.50 - 23.50
Ni 5.28 8.50-10.50
Mo 3.43 2.50-3.50
\Y N/A
Al N/A
Cu 0.27 max Q.75 Fillet Weld Test Satisfactory
Ti N/A Radiographic test Satisfactory
Co N/A
N 0.110 0.080 - 0.200
Cb+Ta N/A Ferrite contents 49.1(1992 WRC)
Fe N/A
Zn N/A
Be N/A ,/’/
Pb N/A D
Sn N/A REVIEWE
W N/A 0O WITNESSED
Others N/A Date / Signature:
r
"t 4ry
/ (f:ermanischer Cioyd| 73
Industrial Services
| DLsunc Diffeviewed by
ISC | OWitnessed
Q
Remarks: DATE . .20

The undersigned certifies that the products supplied will meet the applicable

AWS filler metal specification (if, applicable) when

tested in accordance with those specifications.

'S

By :

Y.S.Kim, Manager, Q.M.Team

ESC-ATO1-02E-F2 (Rev.2)

(=) Al OLESAB

274/309
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DAL

FSAB SeAH Corporation
J6, JEONGDONG-RO 62BEON-GIL, SEONGSAN-GU
CHANGWON-S!, GYEONGNAM, KOREA 641-120
TEL:82-55-289-8111 FAX: 82-55-267-5344

L UL

SMEl CERTIFICATE OF COMPLIANCE

Certificate No:14-2449-1091

|ssued Date  :2014.11.10

Brand Name @ INOX 2209 Customer Name @ @ANIOIH & SASE
P/0 No. *
Item No.
This material conforms to specification : EAN Code
AWS A5.4/A5.4M:2006, ASME SFA-5.4/5.4M:2013 Diameter S 4 mm
Weight . 60.0 KG
Lot Number : E135A44500
Type . £2209-16 Shielding Gas : N/A
Chemical Specification Mechanical Specification
Compositions Requirements Properties Requirements
(EN 10204 - 2.2) As welded As welded
(EN 10204 - 2.2)
o] 0.03 max 0.04 Tensile
Mn 1.06 0.50-2.00 Y.8.(0.2%) MPa N/A
Si 0.87 max 1.00 T.8. MPa 800 min 690
S 0.014 max 0.03 Elongation(2"),% 27 min 20
P 0.028 max 0.04 Reduction of Area, % N/A
Cr 22.71 21.50- 23,50
Ni 9.28 8.50-10.50
Mo 3.43 2.50-3.50
Vv N/A
Al N/A
Cu 0.27 max 0.75 Fillet Weld Test Satisfactory
Ti N/A Radiographic test Satisfactory
Co N/A
N 0.110 0.080-0.200
Cb+Ta N/A Ferrite contents 49.1(1992 WRC)
Fe N/A
Zn N/A
Be N/A
Pb N/A
Sn N/A
W N/A
Others N/A
| DLsune|fieviewed by
ISC |CTWitnessed by
Remarks: DEPT,  J.
emarks: DATE Wiex. s

The undersigned certifies that the products supplied will meet the applicable

AWS filler metal specification (if, applicable) when

tested in accordance with those specifications.

By :

'S K

Y.S.Kim, Manager, Q.M.Team

ESC-AT01-02E-F2 (Rev.2)

(=) HIOLESAB
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PAGE|
CERTIFICATE No. A/12-267879 Rev 01
Date 2012-07-25 Page 1/1

ASME Rev.date 2014-03-20

SANDVIK
I

INSPECTION CERTIFICATE acc to S.W.M.

EN 10 204 3.1 CENTUM LEADERS MARK BLDG 1809,
WOO-DONG, 1514
HAEWOONDAE-GU, 612-020 BUSAN

KOREA
Customer References Sandvik References
Customer Order No. Subs No. ABSMT Dispatch note
KI20125027 order 500813 21158 44153/55

2012-06-05 ||ABSMT No. C.Ccode
415-54355 01
901-06427 S.W.M

Material description Steel/material Designations
STAINLESS COLD DRAWN WIRE Sandvik AWS
WELDING WIRE 22.8.3.L ER2209
TIG LENGTHS EN no . EN ISO 14343-A
22 9 3 N L 22 9 3 N L
SFA/AWS A 5.9
ER2209
Steel making process
Electric furnace @ REVIEWED
B-WITNESSED
Technical requirements jhsune ﬁ W ] Date / Signature: 1
ISC | ClWitnessed by ;ermam:.:t‘er‘aﬂd “‘/‘i_—
QA D@T. dJ. Industrial Services
DATE  Zin . 0 . 2%
e
EXTENT OF DELIVERY
It Product designation Heat Lot Pieces Kg
01 R22.8.3.L-1.60-1000 532110 19007 200 1000.0
Total 200 1000.0
TEST RESULTS
Chemical composition (weight%)
Heat PRE FN WRC-92
532110 35.5 55
Heat C : Si Mn P S Cr Ni Mo
532110 0.008 0.48 1.48 0.016 <0.0005 22.88 8.61 3.05
Co Cu N
532110 0.049 0.097 0.16

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
Wire Sandviken AB Reg No. 556779-3897 VAT No. SE663000-060901
SE-81181 SANDVIKEN SWEDEN www.smt.sandvik.com mtc_service.smt@sandvik.com
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'PAGE! |

BOLT TIGHTENING RECORDS

@ General Information @l

Checked date : DEC. 18~19, 2014

2.0 No. 4511951391 Project Name CARMON CREEK PROJECT

item No. E-11570 Customer SHELL CANADA ENERGY

Item Name VRU INLET GAS COOLER Dwg. No. VP-$G07-E11570-001 REV.06
BOLTING SEQUENCE

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

M Detail of Torque Wrenches

Equipment Name RAPID-TORC Req. Torque Value (FT-LBS)
Equipment Tool No. T5 PART | sw.riG. | C.COVER [ SACOVER [FLOAT HEAD
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
PS)) Bolt No. 1~60 : 1500 Bolt No. 1~60 : 1500 N/A N/A
NOTE.:
'| Leakage during hydrotest? Yes[1 No WM if Yes, reason
T Witnessed By / (1 Reviewed By WITNESSED Approved By s_J_HWANG"% Der 19 /i
Date / Signature: //__7
Reviewed By | S.S.LEE g /
Zetmaniszhér Gt ¥ i Decry /&
Industrial Services Prepared By | Y.S.LIM Lee /9 /, v

ISQ-050-00
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SG-07 STUD BOLT TORQUE VALUE LIST -

CCK-4511951391-0100-K{IAB®MIE]73

‘ TORQUE VALUE
ITEM NO. PART BOLT SIZE (FT-LBS)
SH. FLG. 1-5/8" |
CH. COVER FLG. 1-5/8" 0733
E-10010
SERIES
SH. COVER FLG. 1-5/8"
FLOAT. HEAD FLG. | 1-3/8" 1602
10070 SH. FLG. 1
SERIES B 573
CH. COVER FLG. 1"
SH. FLG. 1-1/4"
1181
CH. COVER FLG. 1-1/4"
E-10120
SERIES
SH. COVER FLG. 1-1/8"
FLOAT. HEAD FLG. | 1-1/8"
SH. FLG. 1-1/8"
E-10140
SERIES
CH. COVER FLG. 1-1/8"
840
SH. FLG. 1-1/8"
E-10180
SERIES
CH. COVER FLG. 1-1/8"
SH. FLG. | 1-1/8"
E-10180
SERIES
CH. COVER FLG. 1-1/8"
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(ASME ] [ 5

SUPERIOR TECHNOLOGIES ¢ SUPERIOR SOLUTIONS ™

TECHNOLOGIES INTERNATIONAL, INC

TORQUE ESTIMATING CHART
ASTM A183, GRADE B7 STUDS
LUBRICANT: 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 D‘ [Boit Diameter {Inches))
12
STUD T ; )
DUAMETER NL(JA TSFI)ZE TORQUE VALUES (FT-LBS)
{INCHES) ; 40% YIELD : 50% YIELD ] 60% YIELD
§ K=14 || k=18 || K=20 [ K=14 || k=18 =20 § K=14 || K=18 || k=20
12 | 78 B 35 45 50 § 43 56 62 f§ 52 67 75
5/8 | 1116 | 69 89 9g f 87 111 124§ 104 134 148
34 | 114 § 123 158 175 153 197 219 184 237 263
718 | 1-716 § 198 255 283 248 318 354 297 382 424
1 1-518 § 297 382 424 371 477 530 445 573 636
1-1/8 | 1-13116 f§ 435 560 622 544 700 778 | 653 840 933
1-1/4 2- B 613 |[ 788 || 875 | 766 || 984 || 1,094 § 919 || 1,181 || 1.313
1-3/3 | 2-3116 | 831 |} 1,068 || 1,187 § 1,038 || 1,335 || 1,483 | 1,245 || 1,602 || 1.780
1-1/2 | 238§ 1,097 [| 1,410 |] 1.567 § 1,371 ]| 1,762 || 1,958 J§ 1.645 || 2,115 ]] 2,350
1-5/8 | 2-9116 B 1,417 || 1,822 | 2,025 | 1,772 |{ 2,278 || 2,531 § 2,126 |[ 2,733 || 3.037
1-3/4 | 2-314 § 1,784 || 2.293 |[ 2,548 § 2,230 || 2,867 || 3,185 J 2,675 || 3,440 || 35822
1.7/8 | 215116 | 2,214 || 2,847 || 3,163 § 2,768 || 3,559 || 3,954 f 3,321 || 4.270 || 4.745
2 3-1/8 2,715 (| 3,490 || 3,878 |§ 3,393 || 4,090 || 4,848 J 4072 || 5235 |} 5817
2-1/4 | 3-1/2 3,925 || 5,046 || 5,607 | 4,906 || 6,308 || 7,009 § 5,887 || 7.569 || 8,411
212 | 3-8 @ 4,921 6,327 || 7,030 | 6,151 |[ 7,909 |{ 8,788 § 7.382 || 9,491 || 10,545
2-3/4 | 4-1/4 W 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 B11,080][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 [122,344|] 24,827 {20,854 | 26,813 || 29,792
3-3/4 | 5-3/4 [@17,190}|22,102|}24,558 ¥ 21,488 || 27,627|] 30,697 § 25,785 | 33,153 || 36,836
4 6-1/8 H20,943([26,927||29.919 ) 26,179 |33,659{] 37,398 31,415 || 40,390 || 44,878
MATERIAL YIELD STRENGTH 1 NUMBER OF THREADS
172" - 2-1/4" DIAMETER STUDS ; 105,000 PSt - 1/2" DIAMETER STUDS: 13 TP!
2-1/2" - 4" DIAMETER STUDS : 85,000 PSI 5/8" DIAMETER STUDS: 11 TPI
314" DIAMETER STUDS: 10 TPI
7/8" DIAMETER STUDS: 9 7TP!
. 1"- 4" DIAMETER STUDS: 8TPI
The K Factor is an experimentally determined constant that refates 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 jisted above is based on the following conditions:
1. New condition of flanges, studs and nuts.
2. Thorough application of lubricant on all mating surfaces of flange, nut and stud.
3. Use of hardened steel washers,
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-

TITAN

SUPERIOR BOLTING SOLUTIONS®

9001 Jameel Street Smte‘{SO Houston TX 77040

Pressure Vs Torque Conversion Chart Titan T Series Tools
1 | T3 | 15 | T-8 | T10 | 125
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 (1993) | 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)
6300 (469) 934 (1267) | 2149 (2914) | 3800(5153) | 5494 (7450) | 7613 (10323) | 17292 (23587)
7000 (483) 962 (1305) | 2190 (2970) | 3891 (5276) | 5660 (7675) | 7746 (10504) | 17778 (24107)
7200 (496) 990 (1342) | 2253 (3054) | 4002 (5427) | 5822 (7894) | 7967 (10804) | 18252 (24796)
7400 (510) 1017 (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 (1489) | 2497 (3386) | 4492 (6092) | 6476 (8781) | 8867 (12024) | 20146 (27318)
8200 (565) 1125 (1526) | 2559 (3471) | 4605 (6244) | 6638 (9001) | 9089 (12324) | 20619 (28001)
8400 (579) 1153 (1563) | 2622 (3555) | 4717 (6396) | 6800 (9221) | 9310 (12625) | 21092 (28684)
8600 (593) 1180 (1600) | 2684 (3640) | 4829 (6549) | 6962 (9440) | 9532 (12925) | 21564 (29367)
8800 (607) 1208 (1637) | 2747 (3725) | 4942 (6701) | 7124 (9660) | 9754 (13226) | 22037 (30050)
9000 (621) 1233 (1672) | 2810 (3810) | 5056 (6856) | 7240 (9817) | 10075 (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) [ 13590843 | 3124(4236) ] 5605 (7601) | 8062(10952) 1.1067‘-‘(1-5007) 24749 (33560).

Ton rree'sasaxzﬁ 8454 Phone 281449.9994 Fax 281.449.99% Ema:isaleé@txféntt com o
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18. As-built Drawing including Lifting
and Transportation Drawing
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H 1 J K L M 0
’7"_"_"_"—| DESIGN DATA
! ! CODE ASME SEC. Vill DIV. 1 2010 ED.+ 2011 ADD. |TEMA CLASS |"R" (9TH ED.-'07)
l | + AP| 660 (8th ED. 2007) + NACE MRO175 / 15O 15156 [TypE HoAEL
A : | SURFACE AREA PER UNIT/SHELL{EFF. 767.1/767.1 i’ [CODE STANP/NB REQD| ASME (U)/YES !
| 3TH ANGLE PROJECTION | T (52 /N NO. OF REQ'D 2 (TWo) LOCAL REGULATION ABSA
___________J \2¢/ NG 2/ SHELL SIDE TUBE SIDE
APPROX. 9396 KIND OF FLUID 50wt% MEG, 50wt% H20 VRU GAS
93 |15 130 5 | 6690 5 1200 5| o3 SPECIAL SERVICE SWEET SOUR
650 | 650 370 | 5950 370 600 | 500 PROCESS DESIGN PRESS(INT./EXT.) 2450/FV kPa(g)} 900/FV kPa(g)
) ! 1520 ‘ 3600 1570 | DESIGN TEMP. (INT./EXT.) 110 c 110 <|,
l "A_H" | <77 2102635523 e OPER. PRESS. 1154 kPa(abs) 98 kPa(abs) f—
Io-LFTING {BAFFLE CUT; SINGLE SEG. 30.3%, H—CUT) = OPER. TEMP. (N/OUT) 3537783 < .7/45 <
X 1=LIFTING LUG (TYP. 1-LIFTING LUG HYDRO. SHOP 5195 kPa(g) 2147 kPa(g)
LUGS — TUBE SIZE; 0.0 19.05xt1.63(MIN)X6706L TEST PRESS
3 2x2-LIFTING LUGS , 2x2-LIFTING LUGS ) FIELD 4731 kPa(g) 1254 kPa(g)
—_— ) | X A 2x2-LUFTING LUGS [REQ'D NO.; 1852 EA, PITCH; 23.8
T S P 4 / PNEUM. TEST PRESS. - kPo(g) - kPalg)
m i s3]
2 \ | :E > TT A 2 MAW.P / MAP 3639,/4008 kPo(g) 965/1665 kPa(g)
3 g T | ﬁ } p | T oy i T ‘ GOVERNED COMPONENT(MAW.P/MAS)) SHELL SIDE/SHELL SIDE CHANNEL COVER/CHANNEL COVER | 3
il "
— | i ! ) i . MD.MT. AT MAWP/MAEP| —45 °C AT 3639/FV kPa(g) —45 'C AT 965/FV kPalg) |
1 . o
‘ NP . b 1 412 o . | M.M.T (NOR. OPERATING) 54.3 c 58.9 C
(=]
_ ) I 1 (S IR B N -2 B L L T T g pol@pel gol g| gl gs| 4l | ] of [ ) v || 8 PUAT No No
- ‘I— - — - ! [ - SROF HEAD AFTER COLD FORMING NO NO
a o= 2 2
= | —— i = IMPACT TEST YES (SEE NOTE 3) A YES (SEE NOTE 3))
. ! | RADIOGRAPH (S/H) 100%/— 1004/
2 & | | | | | X | JOINT EFFICIENCY  (S/H) 1.0/- 1.0/— 4
= 'LL P Sy [ | CORR. ALLOW. (mm)|  1.5(SHELL) / 3(NOZLES) 0.4(TUBES),/0.0
[ § ko | NO. OF PASS 1 (ONE) 1 (ONE)
BASE ELEV. oy || \I_EARTHING BOSS & = ! INSULATION (BY OTHERS) 50 mm 50 mm
TELT XK 3
{EL XN —] E © FIREPROOFING B mm
=z
., £| S| d=3ex WIND VELOCITY NBC CANDA 2005
2x4-1 1/4" SETING B/N o
(Y SHELL) 65 o5 SEISMIC ZONE NBC CANDA 2005
5 | 3000 PAINTING AS PER DEP 30.48.00.31—GEN. | S
| 3320 ERECTION 20000 kg | BUNDLE 11190 kg
1000 4500 EMPTY 21360 kg | FULL OF WATER 29745 kg
(1 TSADOLE C.L 10 SADDLE C.0) (S (32 WEIGHT
VIEW "A"-"A" \2"/ \§&/ \20"/ OPERATING 24500 kg
TSHELL SDE). [SLIDING SIDE FIXED_SIDE | TUBE & TUBESHEET JOINT STRENGTH WELD WITH EXPANDING
SIDE_ELEVATION NOZZLE SCHDULE
FROM
4 MARK| NO. | PIPE FLANGE cL 10 DESCRIPTION remari | 8
b 2x1—LIETING LUG NO. |REQ'D| SIZE | SCH. | RATING [ TYPE [FACING| “FAcE
FOR CHANNEL COVER) ST | 1 | 6 | 80 |aSME 300#] W.N | RF | 830 | SHELL SIDE INLET
UFTING LUGS s2 | 1 [ & | é0 [nsE So0f] W | RF | 630 [SHELL SDE OUTLET
FANNEL FL'G) Ti | 1 | 24" | 110 |ASME 150#] W.N | RF | 900 | TUBE SIDE INLET
T2 | 1 | 20" | t10 |ASME 150#] WN | RF | 900 | TUBE SIDE OUTLET
T3 | 1 | 2" | - [ASME 150f[LWN| RF | 800 | TUBE SIDE VENT W/B.F
T4 1 2" — |ASME 150# LWN| RF 800 TUBE SIDE DRAIN W/B.F
7 7
8 ) | :
BIM.
. \Z AW/ TTEM_NO.
9| 1] £-11570 | ¢
‘ 2 | E-11580
VIEW "A"="A" l
“(TUBE SIDE) A [2014.12.30 ISSUED FOR APPROVAL TY-ENG [H.S.JEON] KB.KIM [Y..PARK
b, | 2014.12.23 ISSUED FOR APPROVAL TY-ENG [H.5.JEON| KB.KIM |¥.G.PARK
A [ 2014117 ISSUED FOR APPROVAL TY-ENG |H.5.JEON| KB.KIM |Y.G.PARK
& [ 2014.00.04 ISSUED FOR APPROVAL TY-ENG | WLLEE | KB.KIM | Y.6.PARK
A | 2014.08.27 ISSUED FOR APPROVAL TY-ENG | WALEE | K.BKIM |Y.G.PARK
10 10
— A [ 20140813 ISSUED FOR APPROVAL TY-ENG | WLLEE | KBKIM [Y.G.PARK
& | 2014.07.02 ISSUED FOR APPROVAL TY=ENG | WLLEE | KBKIM [Y.6.PaRK
o [2014.05.30 ISSUED FOR APPROVAL TY-ENG | WILEE | KBKIM |Y.G.PARK
DOCUMENT NUMBER: SHELL Rev: A [ 20140120 ISSUED FOR APPROVAL TY-ENG | W.LLEE | KBKIM [Y.G.PARK
KEY PLAN Document Number: Row REV.| DATE DESCRIPTION DRWN | CHKD | REVD | APPD
CCK-4511951391-0132-B01-00001-001] 09 TAGS: -
. Approval Status: — - CLIENT
1" B ] SPPROVAL STATUS: 9 |GENERAL NOTE u:(v —SC07-£11570-009 SHELL CANADA ENERGY 1
— ToP ToP BIM. St BTM. [m] 1 - Approved, No Comment - Proceed with Fabrication/Construction 11 — APPROVED, NO COMMENT ~ PROCEED WITH FABRICATION 8 |DETAIL OF SHIPPING SADDLE _VP—SGO7—E11579—008 e
1-EARTHING BOSS [ 2- Approved, Note Comments - Revise and Resobmit, Proceed with 012 — APPROVED WITH COMMENTS — REVISE AND RESUBMIT. 7 | DETAL OF NAME PLATE VB-SG07-E11570-007 CARMON CREEK PROJECT
Fobrication/Construcion PROCEED WITH FABRICATION 6 | DETAIL OF NOZZLE TR
O3 -~ NOT APPROV ISE AND R - i 770 NO. E —
[ T | I (3 - Not Approved, Revise end Resubmit - do nat praceed with o INFORMATISNED'NRYEV D RESUBMIT 5 [DETAL OF SUPPORT SADDLE | **vB"SCh7~£11570-005 / 4511951391 E-11570 (SEE ITEM NO. TABLE)
Fany _$_+ Ul Fabrication/Construction - ONL 4 [DETAIL OF TUBE BUNDLE [FXARTTELET VL7 0TI W7o % VRU INLET GAS COOLER
% VN IN 3 4 bformtion O SUPPLIER PLEASE NOTE: PERMISSION TO PROGEED DOES NOT 3| DETAL OF TUBE ARRANGEMENT | Tl T OTez TOT- 0% P-1356-007 (GENERAL ASSEMBLY)
| 4= Information Only CONSTITUTE ACCEPTANGE OR APPROVAL OF DESIGN DETALS, 1o o 500y (v 1570 T T =
7—' WoTE: P - | |G O, S o A Tons. OR MATERIM. DEVELOPED (VB-SGO7-ET11570-002 1/22 CCK-4511951391-0132-B01-00001-001 | R, 09 )
12 NP ol b Yyt gl e doms etrima gster fum neoreiare | |SUPPLIER FROM FULL COMPLIANCE WITH GONTRACTUAL OBLIGATION. 1 | GENERAL ASSEMBLY VP-5G07-ET15/0-001 ILSUNG DOC. NO- -
SLIDING SIDE 1-EARTHING B0SS/ | FIXED_SIDE Responsible Enginaer Signature: Date: RESPONSIBLE ENGINEER SIGNATURE: DATE: No ORAWING NAME CLENT DX, N0. {LSUNG O0C. K0, ﬁl sunG ILSUNG CORPORATION | \p_sa07-£11570-001
Wayne Gossett (Wayne.Gossett@shell.com)| 02/09/2015 DRAWING LIST ONSAN , KOREA
A B c | D E Fol 6 | H | | 4 K Lo M| [ o | P Q | A1(594x841mm)

283
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F] s |

K | Lo M N + ° |
| Document Number: Rev:
\. FABRICATION 3. MATERIALS CCK-4511951391-0132-B01-00001-002/ 02
Approval Status:
_ﬂ 1) ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE NOTED. 1) MATERIAL FOR EXTERNAL SUPPORTS WELD TO SHELL OR HEAD SHALL BE OF THE SAME GRADE AND WELDING COMPONENTS (P NO. AND G NO.) 1
2) ALL BOLT HOLES ARE TO STRADDLE NATURAL C.L OF H/EX. UNLESS OTHERWISE NOTED. AS SPECIFIED FOR THE SHELL OR HEADS. [®} 1 - Approved, No Comment - Proceed with Fabrication/Construction B
) HOZZLE FROECTIONS ARE FROM CEMTER LIE OF H/EX OR MAREST 2) MDM.T : —45 °C, HOWEVER THE FOLLOWING REGARDLESS OF THE THICKNESS SHALL BE IMPACT TESTED AT —45 °C
3) N N ' o } )
TANGENT LINE TO GASKET FACE OF FLANGE. ~ LFTG Lucs 2 Appfoxf:d, Note Com}'nems Revise and Resubmit. Proceed with
Fabrication/Construction
4) ALL WELD SHALL BE NLESS OTHERWISE NOTED.
FOR WELDING OF THE ABOVE COMPONENTS, FOR WITH IMPACT TEST AT —45 °C ARE REQUIRED.
5) DIMENSIONS TO BAFFLES OR SUPPORT ARE MEASURED TO THE CENTER OF EACH PLATE. 3) THBLE OF MATERILS s [[13 - Not Approved, Revise and Resubmit - do not proceed with
6) BASE LINE (B.L) IS INDICATED THE GASKET CONTACT SURFACE OF SHELL FLANGE. - Fabricofion/ Construction
2
2 7) GASKET SEATING SURFACE SHALL COMPLY WITH THE FOLLOWING : COMPONENTS | MATERIAL O P et T rAlCTION | JOINT NO. | WS NO. | REMARK [ 4~ fnformation Orly 2
— ~ GIRTH FLANGE : 125 TO 250 MICRO INCH AARH STELL S516-700N) 45 |0ER)HN)|  YES |~
— STANDARD NOZZLE FLANGE : 125 TO 250 MICRO INCH AARH SHELL FLANGE Y A-02~04,8-03~05 | TSk 7100 NOTE 1,235 VENDORS PLEASE NOTE: Permission to procesd does nof constifte asssplancs or agproval of dasign details, caloulefions,
8) GASKET SPECIFICATION : GROGVED METAL GASKET WITH GRAPHITE [1S) - : ansises s mebods or et deope o SOt 50 sFperand 4o ol pBRel o ol ot
~ METAL : 304 S5 (t4) CHANNEL SAZ40~S31803 —45 | 27(me /2| A-01,05 igetior
: : €S B 0102.0708  [sw-ronicivom | NOTE 1235 AN Revmoneible Enaimecr S
~ LAYER : GRAPHITE (10.5 ON BOTH SIOE) CHANNEL FLANGE | SAIB2-F51(S31803) 45 | 21(A)/20(N) 102,07, —"
) GASKET SPECIFICATION : SPIRAL WOUND GASKET [t4.5] CHANNEL COVER | SA765-1{N}+S31803 0140 —45 [WME)/1UMN))  R/A NOTE 1.5 Wayne Gossett (Wayne Gossett@shell.com)| 01/22/2015 ‘
— FILLER : GRAPHITE - INNER RING : 304 S.S FLOATING FLANGE | - )
~ HOOP : 304 S5 - OUTER RING : C5 FLOATING HEAD |-
3] 10) ALL EXTERNAL REINFORCEMENT PADS SHALL BE PROVIDED WITH 1/4" NPT TELL~TALE HOLE BACKING DEVICE | — ﬁ
FOR VENTAG PURPOSE SHALL BE PACKED WITK SHIPPED HEAVY CREASE AFTER TESTING. TUBESHEET | saTas-H{N+S31805 Cp —45 [2pvG)/wun)|  N/a | TUBE TO NOTE 15
i TUBE SAT89-SHB0I(SEANESS) | UCS—66(d) N/A TUBESHEET NOTE 5
_CIRCUM. AXIS BAFFLE OR SUPPORT | SA516-70(N) N/A
INPINGENENT BAFRLE | - INTERNAL
1-NPT 1/4" TELL TALE TIE ROD/ZNUT KLLED)/5A194- 24 N/A
HEAVY GREASE / SR / ATTACHMENT
BAFFLE SPACER [SA333-6 N/A |
. PASS PARTION PLATE| — \
4 4
4 2. DESIGN NOTE SETING 6/ (HD5)| SA325/SA563-A /A : =
SEISNIC AND WIND LOAD SUP'T SADDLE | SA516-70(N) —45 |20(we)/1am))  N/A EXTERNAL
OPERATING EARTH BOSS | SA105(N) N/A ATTACHMENT
SHEAR (KN) 23.77 NAME PLATE $A240-304 N/A
SESHC A1 BISE [0 e (ovom)] 2258 TFLANGE [ SA350-LF2 CL.1(N) ~45 [aove)/upm)] N/ NOTE 1,5
SHEAR (0] 525 e [re [sas33-s 45 sve)/mum)] w/a NOTE 5
AT BAS _ }
WD ElOMENT (v-m)] 594 FITING
S g [FLANGE | Shi82-51(551603) —45 |ave)/0pn)] /A NOTE 1,5 5
— HANNEL —
WIND AND SEISMIC Nozzie [PPE_ |-
GROUND SNOW LOAD Ss 2.3 WPa B0SS | SA182-F51(531803) -45 [oravs)/zon)]  n/A NOTE 1.5
WIND: FITTING | -
PREVAILING DIRECTION SW STUD BOLT/NUT
MAX. (1/50) WIND SPEED 28 m/s (.51 kPa TABLE C-1 ABC CODE) _SHELL COVER | = |
SEISMIC (ABC CODE SECTION 4.1.8) ~STATIONARY | SA320~L7H/SA194-7M ~73 | 27(4G.)/20{MIN.) N/A NOTE 4
6 SITE CLASS D (ABC TABLE 4.1.84.A) _CHANNEL COVER| SA320-L70/SA194- 7 —73 [oey/mpn)]  n/a NOTE 4 .
b z“gg'g —FLOATING HEAD | — >
alU..
So(10) GASKET
5a(2.0) —SHELL COVER |- | DOCUMENT NUMBER: SHELL REV:
PeA _STATIONARY | (SEE_NOTE 1.8) N/K ‘ CCK-4511951391-0132-B01-00001-002 02
—CHANNEL COVER| (SEE NOTE 1.8) N/A TAGS: BALL570,E-11580
ALLOWABLE NOZZLE LOADS —FLOATING HEAD| ~ APPROVAL STATUS: ———
WNOZZLé ] FORCES (kN) MOMENTS (kN—m) SHEL GASKET | - 0t - APPROVED, NO COMMENT — PROCEED WITH FABRICATION
7 VaRk | SIZE ﬁgl;‘«)L mw(wrm)mw totl(ﬂggglm m&gi)m Tﬁ?ﬂ%@t LON(GSSM BOLT/NUT )| — O 2 - APPROVED WITH COMMENTS — REVISE AND RESUBMIT. 7
N 5152 | 6 511 5 rm 5.11 420 4.20 4.20 CHANNEL|CASKET [ (SEE_ NOTE 19) N/A PROCEED WITH FAGRICATION —
T ] . . : . : NOZZLE O3 - NOT APPROVED, REISE AND RESUBMIT
=2 BOLT/NUT | SA320-L7M/SA104-7M ~73 | 275/ 200 N/A
T1 | 24" | 2049 | 2049 | 2049 | 4189 | 41.89 | 4189 s / —I [z, /200an) / 04 ~ INFORMATION ONLY
T2 | 20" | 1646 | 1646 | 1646 | Joit | 3041 | 3o NaTE SUPPLIER PLEASE NOTE: PERMISSION TO PROCEED DOES NOT
1) 100% UT SCAN IN STRICT ACGORDANGE WITH SA-388B. ggﬁﬂ%gp{gm&mﬁ% OTRESI%PI;RE(:X@LD o gﬁaﬁrgRﬁrAégE opeD
| L
2} (1) SET OF TEST COUPONS REQUIRED. OR SELECTED BY THE VENDOR AND DOES NOT RELIEVE
- COUPONS SHALL MATCH THE SHELL HEAT NUMBER & THICKNESS. SUPPLIER FROM FULL COMPLIANCE WITH CONTRACTUAL OBLIGATION.
MEAN METAL TEMPERATURE — (1) SET OF COUPONS SHALL BE PROVIED FOR EACH TYPE OF EDGE PREP. RESPONSIBLE ENGINEER SIGNATURE: DATE:
8 | CASE | SHELL () TUBE (C) -~ SIZE OF COUPON TO BE 200x400 LG. 400 DIMENSION TRANSVERSE T0 ROLLNG GRAIN DIRECTION. 8
NORWAL OPERATING| __ 539 59.8 - EDGE PREP ON 400 DIMENSION (1) SIDE ONLY.
- 3) FOR EACH VESSEL, ONE TEST PLATE SHALL BE MADE FOR FACH WELDING PROCEDURE USED FOR JOINTS
OF CATEGORIES A AND B.
4) STUDS, NUTS AND GASKETS : MANUFACTURER'S CERTIFICATION OF COMPLIANCE
REQUIRED WITH THE REFERENCED ASME OR ASTM  SPECIFICATION.
THE DOCUMENT SHALL BE IDENTIFIED WITH THE FO NUMBER AND ITEM CODE
NUMBER AND SHALL BE SIGNED BY THE MANUFACTURER'S AUTHORIZED AGENT.
9 5) ALL PRESSURE RETAINGING PARTS MATERIALS SH ASME SECTION I 2010 EDITION & 2011 ADDENDA o
el FOR MATERIAL SPECIFICATIONS AND GENERAL SPECIFICATIONS TO THE PRODUCT FORM. —
10
A [201412.30 ISSUED FOR APPROVAL TY-ENG | WLLEE | KBKIM |Y.C.PARK
- A 20141047 ISSUED FOR APPROVAL TY-ENG | WALEE | KBKM |Y.CPARK
Rev.| oaie DESCRIPTION orwN | chkp | revo | appp
CLIENT
. @ SHELL CANADA ENERGY y
] PROJECT [
ASME CARMON CREEK PROJECT
mv=nll AR L E-11570 (SEE ITEM NO. TABLE)
SWEET SERVICE | o VRU INLET GAS COOLER
. (SHELL SlDE} P-135G-007 (GENERAL NOTE)
SCALE CUENT DOC. NO.
wone CCK-4511951391-0132-801-00001-002 | §5/ 02 |
1
2 ; IlTE:MH':g(.) SOUR SERVICE "_SUNG CORPO T|ON ILSUNG DOC. NO. 2
i} 2] 11580 (TUBE SIDE) \ OLSUHG G CORTY VP-S07-E11570-009 |
B T D | £ G H i 4 K Lo M| N | o | P Q | Al(s84x8etmm)

284/309
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Document Number: Rev:
CCK-4511951391-0132-B04-00002-001| 06
Approval Siatus:
Fr (A,B) W) t - Approved, No Comment - Proceed with Fobrication/Construction .
[ 2 - Approved, Note Comments - Revise and Resubmit. Proceed with —
Fabrication/Construction
[0 3 - Not Approved, Revise and Resubmit - do not proceed with
SLIDING LOAD (DEG. FROM VERTICAL) Fabrication/ Canstruction
USJI’I:G o 75 [ 4 —Information Only
NET (kg) [GROSS (ka)| NET (kg) [GROSS (kg) - et cav
Al 5000 5085 5176 5264 ﬂ;ﬁiﬁ?ﬁiﬁf&”&f;ﬁ""’“’ veiop spoler ot
AZ 5000 5085 5176 5264 Fr (B) Responsible Engineer Signature: Date:
B1 5000 5085 5176 5264 Wayne Gossett (Wayne.Gossett@shell.com)| 03/27/2015 2
B2 | 5000 | 5085 | 5176 | 5264 L: 9550
* MIN SUNG LENGTH FOR 15" = 1930 mm
* 38 mm MINIMUM SHACKLE PIN DIAMETER 6690 l 1380
1800 |
o
A" i o ,
o
d |—
o 1
; i
1
! |
8 + 9
N | 4
T i [
wn 1
k4 1
(=
n L e e e ——— e -
8 o
W
—] 5
f=1
3
4500
(SADDLE C.L TO SADULE C.L)
SLIDING SIDE FIXED SIDE 6
wen nym L —
VIEW "A"A" SIDE_ELEVATION
NOTE
1. THE VESSEL TAG NUMBER SHALL BE STENCILED ON EACH VESSEL IN 150mm HIGH LETTERS.
2. UNPAINTED SURFACES WHICH ARE SUSCEPTIBLE TO CORROSION. INCLUDING
FLANGE FACINGS, SHALL BE COATED WITH A RUST PREVENTATIVE THE RUST
PREVENTATIVE SHALL BE AN FASILY REMOVABLE TYPE. 4
3. ALL TEMPORARY SHIPPING FLANGE COVERS, SHIPPING BOLTS AND NUTS SHALL BE —
11 o A PAINTED IN A DIFFERENT COLOR THAN H/EX.
B ” {4. TEMPORARY COVERS SHALL HAVE A MINIMUM OF FOUR(4) BOLTS AND BE FULLY FASTENED.)
] "/o,:?‘" 5. EXCHANGER SHALL BE_PURGED WITH INERT(NITROGEN)TO A MAXIMUM PRESSURE OF
] - - B 100kPa (15psi RESSURE | 5 psi).
=36 ot 2| "CONTENTS_UNDER NTROGEN ™ i (s e i
FOR M35 Hx. B/N/2W e 6. EXCHANGER SHELLS SHALL BE TAGGED WITH RED COLOURED WATERPROOF LABELS.
Y < .
K PRESSURE: & s 11 |TAG PLATE 304 5.5 1 EA [t1 s
| | | = D0 ROT PN Wkl N
1 ’ \ ] " —!
| | | e =1 PRINCIPAL'S APPROVAL" e Sam-e s [ Tovfes
$ | \ ’ A% i = DETAIL OF TEMPORARY FLANGE COVER o 7_|BTM. PLATE SA283-C 2 EA |16
) g | ‘ 7 9 6 |BOTILE SUP'T PIPE SAS3-B 2 FA [8” scH.80
e PN R LY PP PP | I PSS S I 3 :
i | 0 " NOZZLE NO. | SIZE | RATING ] COVER THK TAG PLATE 5 |HEX. B/N/2W SA307-B/SAS63-A/SA283-C| 8 SETS| M33x100L
& ‘ | ’ A | - = o0F = e e, 4 |RiB PLATE 5A283-C 20 EA [ 114
I I | I ) i - : 3 | WEB PLATE SA283-C 2 EA [t14 9
| | ! | s2 5 300¢ 6 2 | UPPER PLATE SAZ83-C 2 EA |14 -
| | f | m 24" 1504 116 1 [LoweR PLATE SA283-C 2 EA [ t14
| T2 20" | 1sof ti4 PACKAGE NO. _ | E-11570 (SEE TEM NO. TABLE) | [rruT™ Nawe oF PART 'y [sP1 [uNiT
5. 600 PACKAGE STYLE STEEL SKID oART CODE MATERIAL OR ONESET REMARK
| : [ | DIMENSION 9.55Lx1.37Wx2.195H M
230 } 230 ! 230 230 MEASUREMENT 28.72 W ( 2 ) SETS TO BE MANUFACTURED
1000 2 o NET WEIGHT 20000 kg || A [ 2015.03.20 ISSUED FOR APPROVAL TY=ENG |H.S.JEON| K.BKIM |Y.G.PARK
e N2 BOTILE GROSS WEI
3 : 250 0SS WEIGHT 20340 91 [ & [ 2015.03.05 ISSUED FOR APPROVAL TY-ENG [H.5 JEON| KB.1M [Y.6.PARK] o
I | 3 L - SADDLE WEIGHT 340 kg L
u o 11 A /- A [ 201411.26 ISSUED FOR APPROVAL TY-ENG [H.SJEON| KB.KIM [Y.6.PARK
| | | [ | r 1 \ g 4" ; N\ i A | 2014.00.04 ISSUED FOR APPROVAL TY-ENG | W.LLEE | KB.KM |Y.G.PARK
\ | | | 7 T A | 20140813 ISSUED FOR APPROVAL TY-ENG | W.LLEE | KB.KM [Y.G.PARK
t14 |
18 | @ i i N e i 13[5 P. e ' 8 @ A\ | 2014.07.02 ISSUED FOR APPROVAL TY-ENG | W.LLEE | K.B.KIM [Y.6.PARK
| . | @ B B | SCH.80 REV.|  DATE DESCRIPTION DRWN | CHKD | RevD | apPD
| - T : TEM NO. | =
| I ‘ ' / 5 1 [ E-11570
| i SHELL CANADA ENERGY 1
1 t 2 | £-11580
by @ -~ PROJECT
@ 168 168 @ 20 #250 A S ME - U | CARMON CREEK PROJECT
e N, e E-11570 (SEE ITEM NO. TABLE)
4511951391 :
DETAIL OF SHIPPING SKID DETAIL "B” C.0.G. MARK SWEET SERVICE || (e WLET 0k COOLER
P-1356-007 DETAIL OF SHIPPING SADDLE,
(SHELL SIDE) SCALE CLENT DOC. NO. REV
NONE C0K—4511951391-0132-B04-00002-001 | R 08|,
SOUR SERVICE S ILSUNG DOC. ND. -
(TUBE SIDE) JLSUDG G Lo VP-SG07-E11570-008
A ] B c | D E F o | H | J K | L Mo N | [ P | Q

| A1(594x841mm)




o~

P _ ) ) LA—S—M—E*
CCR=4o0119013Y1-0100-K01-00001-0/75
A | 8 | c | o | £ | Fol o [ Ho| 1 J K L M N o | | o
Document Number: Rev:
CCK-4511951391-0132-D04-00002-001 ‘ 04
Approval Status: \
1
] W) 1 - Approved, No Comment - Proceed with Fabrication/Construction F
{2 - Approved, Note Comments - Revise and Resubmit. Proceed with
- Fabrication/Construction
200 R 7] 3 - Not Approved, Revise and Resubmit - do not proceed with
5 ; 190 ; 5 Fabrication/Construction
53 134 13
'2— S2 ) 27 ) 55 71 4 - Information Only _2
1 1 Fermission to proceed does not constitite aceeptance or approval of design details, calculations,
BACKGROUND FACE ‘ ‘ un = fy’%?yiﬁiiji?r%ﬂ? malenals d‘evg!aped c:i saiecled byj;i* supﬁe?and dees ‘n‘;!relieve su:;i; .efy[al,:-y !ui?’ com:'!mce
with centractual obligation.
H A LAY Lo Enat [ y——
= @ \ \ ‘@ ] Resp g g Date:
N WANUFACTURER [\ Disunc__ ILSUNG CORPORATION | 5 | Wayne Gossett 01/06/2015
1=+ — o NE——
2 ~ MANUF. SERALNO.L @ ] : : i E
N H/EX. NO. L ® ] CONSTR-} I |
~ E -
N SHELL |[ TUBE | CAT- IR | | S %
T—— =
N PROCESS DESIGN PRESS. [sooev_|ipag YEAR I ‘ ~
~N— _ T
T || oesontewp. [ I e o o [T ] . e ®
€ — 3 - - -~ 1
4] > TEST PRESS. NEW (5/F) [S195/4731 ][ 2147/125¢ Jipag 2|, 2 e ° ¥ | |: ! =
~ VOLUME [ | ) | ———— ] '
P2+ m—— R o [ [l -
~] SURFACE AREA & [ m? <& SEMES - N | ' ;
1=+ o~ ! '
N STRESS RELIEVED DATE [ senoer | ~ : L R J I8 J GOCINENT NUMEER: lm
S . No. ~ X | { . -0132-D04- - 03
T || reciocreen(s /) ) © ot el By e — oSS0tz bnesenz o
] . : i \ L| i E-11580, E-11570
5 N PMI | CLAD : 531803 , CHANNEL : 531803 | ~ o N b RS E
=] ) R I ' Il 3
= (TP:(BPJ @\— 2l — ! i Jr i o | L O 1 — APPROVED, NO COMMENT — PROCEED WITH FABRICATION
0 : ‘H’ Tt J(l‘ 2 ‘}' O 2 - APPROVED WITH COMMENTS — REVISE D Resuewrt.
w3 [T 1 i |
4-95 HOLES 25 4_“ 25 ‘ 42 ‘ 40 QL—“Q) oo ‘ i | O 3 ~ NOT APPROVED, REVISE AND RESUBMIT
53 2 134 13 i l ! r! | l | O 4 - INFORMATION ONLY
1 D o= HE i . SUPPLIER PLEASE NOTE: PERMISSION TO PROCEED DOES NOT
EQUIPMENT NAME PLATE L T - (CONSTITUTE. ACCEPTANCE OR APPROVAL OF DESIGN DETAILS,
6 ICALCULATIONS, ANALYSES, TEST METHODS OR MATERIAL DEVELOPED 6
o A (OR SELECTED BY THE VENDOR AND DOES NOT RELIEVE -
— s 190 [ 8-¢5 HOLES FOR SUPPLIER FROM FULL COMPLIANCE WITH CONTRACTUAL OBLIGATION.
e - = Jomn R'\Er) RESPONSIBLE ENGINEER SIGNATURE: DATE:
o 4
200 NAME PLATE BRACKET DETAIL
5 190 5
7 Y s 20 20 20 20 15 20 20 20 15 | 7
— SEE NOTE 5 ‘ ‘ N
S \. ‘ ‘ ‘ ‘ ‘ ‘ I ‘ ‘ ° ‘H NOTES
@ \r | — _‘ TABLE 1. UNLESS OTHERWISE NOTED ALL DIMENSIONS ARE IN MM[FT-INCH]).
N = 2. FINISH : "FACE" MACHINED AND POLISHED INCULDING CAST LETTERING.
] : CRN NO. © H TEM NO- ® (] BACKGROUND KNURLED AND PAINTED BLACK.
\I\B/ i E-11570 14-HE-080 [ 1132-€-11570 | { wras2.2 § 3. DATA - DATA ON POLISHED SURFACE IS TO BE INSERTED (IN THE ENGLISH LANGUAGE)
£-11580 14-HE-081 | 1132-€-11580 | { w7852.2 § BY MEANS OF ENGRAVING OR HARD STAMPING AND NUST BE CLEARLY LEGIBLE.
s a THE HEIGHT OF THE LETTERING SHOULD BE APPROX. 4mml[5/32") 8
ol ol N 4. FOR NAME PLATE LOCATION, SEE ASS'Y DWG. OF EQUIPMENT. —
bME CERTIFIED BYE‘} \.0 LSUNG ILSUNG CORPORATION 5 5. AFTER CONPLETION OF THE TS, "ASME & N.8" CERTIFICATION MARK SHALL BE APPLIED UNDER
2 HE Al
o ,F_ o SHELL SIDE TUBE SIDE () 6. SPACE FOR AUTHORITY APPROVAL STAWP.
S TE 7. DATE OF AUTHORTTY APPROVAL. (EXAMPLE : 31 DEC. 1981)
U kPag AT __110 °C 965 kPag AT 110 °C BLUE COLOR 8. “YEAR BUILT" SHALL BE STAMPED AS YEAR AFTER HYDRO. TEST {FOR EXAMPLE : 2012)
< ! w KPog AT 112 _°C FV_ kPog AT 1@ °C gl e 4 [RIVET 304 5.5 16 EA [odx18L
) RT1/RT1 ~#DM: =45 C AT 36839 |Pag =45 C AT _955 kPag T 3 | NAME PLATE BRACKET SA516-70(N) 2 ZARE o
9] @ —/— MFR'S SERAL NO ® 2| ASME NAME PLATE SA240-304 2 €A |3 —
o : pemp— 1| EQUIPMENT NAME PLATE SA240-304 2 A |3
YEAR BUILT — Su G TEM[  NAME OF PART o'ty [sp1 [uni
. MATERIAL REMARK
CAUTION: THE CODE REQUIRED PRESSURES AND TEMPERATURES MARKED PART CODE FOR ONE SET
ON THE HEAT EXCHANGER RELATE TO THE BASIC DESIGN CONDITIONS. GRAY COLOR (1 ) SETS TO BE MANUFACTURED
9 THE HEAT EXCHANGER DESIGN HAS BEEN EVALUATED FOR SPECIFIC
10 ©y OPERATING CONDITIONS AND SHALL BE RE—EVALUATED BEFORE {T IL—SUNG SYMBOL DETAIL 10
1 w' 1S OPERATED AT DIFFERENT OPERATING CONDITIONS. @
— A [2015.01.02 ISSUED FOR APPROVAL TY-ENG [H.5.JEON| KBXM |v.G.PARK
‘ . ’[ . B & | 2014.07.02 ISSUED FOR APPROVAL TY=ENG | WILEE | KBKM |Y.C.PARK
4-95 HOLES 100 15 _B@ - A | 2014.06.10 ISSUED FOR APPROVAL TY-ENG | WILLEE | KBKM [Y.GPARK
’ REV.|  DATE DESCRIPTION ORWN | CHKD | REVD | APPD
ASME NAME PLATE ITEM NO. o
. 1 1| E-11570 @ SHELL CANADA ENERGY ,
2 | E-11580 .
-] e PROJECT
ASME - lﬂ CARMON CREEK PROJECT
—————— [PAW. e E£-11570 (SEE [TEM NO. TABLE)
SWEET SERVICE | | 5™ VRU INLET GAS COOLER
(SHELL SlDE) P-1356-007 (DETAIL OF NAME PLATE)
= " o UETOOC K. 0CK-4511951391-0132-004-00002-001 | R 03
e SOUR SERVICE 12
(TUBE SIDE) ﬁLSUﬂG ILSUNG CORPORATION | yo_s607-£11570-007
A | 8 | c | [) € | F G J K L Mo N o | P [ attssssseionm)

Q

2867309




CCK-4511951391-0100-K01-00001-073

A | B | c | o_| £ | Fl s | H| | s | x | | M| LI L L Ll |
.- “- ) 1
a 1 - —
\ - 60-632 HOLES FOR 60-932 HOLES FOR 60-932 HOLES FOR o 60-932 HOLES FOR
A 11/8°-BUN STUD B/ZHN/2HN 1319 11/8'-5UN S0 8/2H1y/ 24 -
8 m 143 1024 143 924 143 207 )
2 15 103, | 40 40 6700 303 | 40 40_| 103 s
s 5 82 6536 a2 - S 5
— 5l
2 3 14) (3 6 1 7) () (1 J 2
- _ Rl o ed © —1 &L Ed R — — | — e .
R D — - ] B { TI —
— i
y ' 1 .
- i i : h : kS 4 ¥ -
" 1 ] '
™ 4 e sl ™ % !
| @) @ . W . ]l s @) | @) I
2 o 8 al 3 =) vl G| @ NES
3 3 E ?’; 2 “'er é é ﬁ 2 E I 1 ‘2 1 it ) 2 & S - g 3: ; E g .:— ) _3
-~ E N = 3 S sl 3| 3: | N 1 9 1 it s S B s q| | si gl ® s ®
" i ) 1 & I I L LT
1 | i I IS S | L ) EE I O NN ) SR R I AN O | I I - 1 1 . 1 1.1
10 88
88 o
(551803 CLAD) (831803 CLAD)
4 | 4
fe— NOTE
o
' 1. GASKET MAT'L : GROOVED METAL GASKET WITH GRAPHITE [t5)
ToP ) . — METAL : 304 S.S (t4)
4-5/8"-11UNC TAP. HOLES ~_4-5/8"-11UNC JAP. HOLES 4~5/8"=11UNC TAP. HOLES 4-3/87- 11UNC TAP. HOLES ~ LAYER : GRAPHITE (0.5 ON 80TH SIDE)
5 = FOR 5/8"—11UNC JACK BOLYS | FOR 5/8°~11UNC JACK BOLTS| | FOR 5/8"-11UNC JACK BOLTS | FOR 5/8"—11UNC JACK BOLTS 2. ML LIFTING LUG HOLES ARE TO BE DRILLED. 5
5 | =
3] - 22 2 | s @ A 735 [REWF. PAD SA516-70(N) 4 EA ti4]
4-JACK BOLTS e_g\ gt o 132 [uimnG LuG Sas16-70(N) | 4 EA [136)
| E— -2
° © 31 [CONTERING PIN 304 55 1 EA [RB 20
30 [ CENTERING PIN 304 55 1 EA |RB 20
05, A, 09 2 8 8 8 _ 23 | CENTERING Pin 30455 1 EA [RE20
. b 2l - 2l PART N0 1" | 28 | CENTERING PIN 30455 1 EA [RB 20
K o < ! g @) [ 185 ! 27 [LiFTING LUG 5A240-531803_| 8 €A [ (15
6 e & _ E?B) 165 26 |UFTING LUG SA240-531805 | 2 £ (U5 | &
h kg "ye L — ] ugn g 24) | 165 25 | JACK BOLT 304 55 EA [5/8"~11UNC_x 1651
ra Z 7 A : ! . / x
N BIM. RA —&] ] —&| @5 [ s 24 |JACK BOLT 304 55 4 EA [ 5/8"_11UNC x 1650
! : : 23 |JACK BOLT 304 55 4 €A | 5/8"—11UNC x 165L
N casker (B ASALE SECTION "X JACK BOLT QRIENT JACK BOLT HOLE JACK BOLT DETAIL 22 | JACK BOLY 304SS 4 EA | 5/8"—11UNC x 1651
(VIEW "Z") 21 | FARDENED WASHER ASTN-F436__ | 120 EA [t6 % 1D 32 % 0.0 58
20 [ STUD B/2H.N SA320-L7M/SA194-7H| 60 SETS| 1 1/8"-8UNx300L
19 | FARDENED WASHER ASTN-F436 | 120 EA |16 x 1D 32 x 0.0 58 5
? 18 | STUD B/2HN SA320-UTN/SM194-74 | 60 SETS| 1 1/8"-BUNx300L
p [y 5 17 [GASKET (SEENOTEY) | 1 A [ts
1-921 HOLE FOR 1-921 HOLE FOR 1-021 HOLE FOR 1-821 HOLE FOR 16 | GASKET (SEENOTE 1) | 1 A 15
245 HOLE 920 CENTERING PIN 920 CENTERING PIN 920 CENTERING PIN ©20 CENTERING PIN - 15 | CHANNEL COVER FLANGE SAB2-F51(S31803) | 1 EA | (SEE DWG.)
245 HOLE 14 [CHANNEL COVER FLANGE | SA1B2-F51(S31803) | 1 EA | (SEE OWG.)
@ 13| HARDENED WASHER ASTM-F436__ | 120 EA [16x 1.0 32 x 0.0 58
w© w0 ¥ 12 | STUD B/2H.N SA320-L7M/SAB4-7H | 60 SETS[ 1 1/8"-BUNx300L
g
30 30 .n—— —n- s 11 [ HARDENED WASHER ASTM-F436 | 120 €A [16x1.032 x 0.0 58 s
8 i 10 | STuD 8/2HN SA3Z0-LIN/SAIZ4-TH | 60 SETS| 1 1/8 -8UN300L =
] , = o ol PARTNO.|  3” 9 |casker (SEENOTE1) | 1 EA i3
G 8 g | gl ¢ g| sl 8 95 8 [CASKET (SEENOTEY) | 1 & (65
‘ 130 ; X ; o ; 'c', 29 95 7 | CHANNEL FLANGE SA1B2~F51(S31803) | 1 EA | (SEE DWG.)
g < |_ﬁ < 2 (30 130 6 |CHANNFL FLANGE SA187-F51(S31803) | 1 EA | (SEE OWG.)
—_ - ()] 130 5 | CHANNEL COVER SA765-4+531803 CLD| 1 £4 | (SEE OWG.)
4 | CHANNEL SAZ40-S31803 | 1 EA [ t15
(25) g we (27)
LIFTING LUG N/ LFTING LUG L/ LENTERENG PIN, 3| CHANNEL COVER SA765-11+531803 L0 1 EA | (SEE DWG.) R
9] (FOR CHANNEL COVER) (FOR CHANNEL FLANGE) 7 [CHANNEL SA240-531803 | 1 EARE =
1 [SHELL SAS16~70(N) | 1 A [u7
rem]  NAME OF P i NIT
E £ OF PARY MATERiL (O TV BPARE] U REMARK
PART COOE FOR ONE SET
945 HOLE { 2 ) SETS YO BE MANUFACTURED
10 19
A 20140803 ISSUED FOR APPROVAL TY-ENG | WLLEE | KB.KM [Y.CPARK
b [01407.02 ISSUED FOR APPROVAL TY-ENG | WILEE | KBKM [YGPARK
A | 0140530 ISSUED FOR APPROVAL TY-ENG | WILEE | KBKIM [Y.GPARK
Rev.| DATE DESCRIPTION DRWN | criko | revo | apPo
TEM NO. N - .
, - = [ e-sn @ SHELL GANADA ENERGY "
: ~ 11 2 | E-11580
: 2 WELD SEAM PLAN 1024 6536 a2 B 02 BC FLANGE SHE l PROIEST - B
o0 213 2200 | \ | \ UIFTING LUG ‘ ASME-U : CARMON CREEK PROJECT
o o~ =1 LAY
L | —_ (FOR SHELL) P/0 NO. THLE —
- s 2 5 f ~ SWEET SERVICE . ez | £-11570 (SEE 1TEM NO. TABLE)
sorgses TOP aope o 3| & it 3 — _— - o VRU INLET GAS COOLER
P—1356-007 (DETAIL OF BODY )
b’ = A-01 A-02 A-03 A-04 Lﬁﬂ‘) Zd") WSIDE (SHELL SlDE) SCALE CLIENT DOC. NO. REV
= ? =3 === — GR. FLUSH R AwsH / | [ NONE CCK-4511951391-0132-D07-00001-001 I no. 03
12 {SHELL SIOE ONLY) (SHELL SIDE ONLY) . 2 [ SOUR SERVICE LSUNG DOC. NO. __"_’
7 (TUBESIDE) || )LSUNG 'LSUNG CORPORATION | ooz 11570-c02
BIM. JOINT NO, | A-01~05/8-04,05|  JOINT NO. ‘ B-01,02,07,08 JOINT NO. | 8~03,06 .
| 5] T ] o | € | F 6 | W [ J K M| N o | e Q [ aesassaimm)

287/309



CCK-4511951391-0100-K01-00001-073

F

K

[ | I

~N

HETH

AGID

W

Ib

A

Iu-

Y GBI
£ AU ELLBIRK
LSRR
oo

£ 00
Lo
R

%
Q
R
K

Q

o

SO

o
o

%
RS
BN
QORI
Q0RO
| X000

BN
N0
NN
| SN
‘\‘

<>

~

s
B

SR

X
Y%

9%
Y%
9
:
X
Y%

BN

£ 1839

8-816 TIE RODS WITH
3/4" SCH.80 SPACERS

QR

BB

9009,
KK
XX

SRR

55%%%?1
e
X

Q)

KRR

9

9

‘?ﬁﬁ%ﬁﬁ&ﬁr

9
¢
O
O
()
O
O
:
5
%

e

"
X

X

%0

fgﬁg??’
gﬁﬁ%ﬁ%@’
%§§§$$$?
RN

Y% Y%

Q
Y%

Q

9%
9%

Y%

QO
‘%
Y%
Y%
9%

0

o
$
"

5
5

T

i 4-SEAL STRIPS }
/. PN

N
W%
5

"

00
ERRERE
X

s s
BORELRLBBLS
B RN

(XK
OO,

EXRNRNNCIIN &
X

IO
NN
AR
oan ety
SRR

RN |
SRR |

%

5 BESREBKY

<

9 :
& %
R0 f,o ,

BAFFLE CUT

206.1

GRe b

226

(3504)
- B

OT.t=1133.1

206.1
226

BAFFLE CUT

(3504 ]

|un
-~

SRR
e
SRR

=0

x

KO

lw

TOTAL=1952 HOLES

"
&
&

S
5
5

"
&
X

(XXX

9

0
qs»

5
o

NS

oo
B
XEXE

99999

SR
G0
§

LOBRRL

5
%

5
%
)

%
Y%

X0
0 00000’ O %
900999909, 9
’ "’ ” A 7
RS

o 500 |
RN
RRRRARAAEN
KRN
AR
RN /
4y&d%%”ﬁ&&@ﬂ&fx//

YII999909

(52051

IS990,

Ry
XANGA

”“‘A A /
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SHELL 1.0 1150

7 2

BE_ARRANGEMENT

GCALE : 1/4)

i
i
2-GUIDE_BARS

&

TUBE LAYOUT

NUMBER OF TUBE HOLES

w

S

[

o

~

[

lo

I l

I

ITEM]  NAME OF PART

MATERIAL

'Tv [sPARE[uNIT]
0

PART CODE

ONE SET

REMARK

{ 2 ) SETS Y0 BE MANUFACTURED

TEM NO.
1 | E-11570
2 | £-11580

ASME-U

(SHELL SIDE)
SOUR SERVICE

2014.07.02

ISSUED FOR APPROVAL

TY-ENG

WALEE

KBKIM

Y.G.PARK

Y
@ 2014.05.30

ISSUED FOR APPROVAL

TY-ENG

W.LLEE

K.B.KM

Y.G.PARK

)

EV. DATE
1

DESCRIPTION

DRWN

CHKD | R

APPD

CUEN

@ SHELL CANADA ENERGY

PROJEZT

CARMON CREEK PROJECT

P/0 0.

MILE

SWEET SERVICE | |

(TUBE SIDE)

4511951391

= VRU INLET GAS
P-1356-007

E-11570 (SEE TEM NO. TABLE)

(DETAIL OF TUBE ARRANGEMENT)

COOLER

SCALE CUENT DOC. KO,

NONE " COK-4511951391-0132-D07-00002-001 | RV 02

JLsunG 1sung coreoRaTioN

ILSUNG DOC. NO.

VP-SG07-E11570-003

8 c |

F

4

K

N o | e

Q | A1(334e841mm)
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ASME [PAGE

A | 8 | c | o | L F S | L | i s 1 xk | L L LI | o | P o |
L (52
1 NG, \
] - 6706 (TUBE LENGHT) r
3 |83 498 21%@263=5523 512 B3| 3
- PROJ, {BAFFLE CUT; SINGLE SEG. 30.37, A-CUT) a PROL  |e— 121 HOLE FoR
- 1-821 HOLE FOR wa i T g _
60-037 HOLES 570 CENTERING PIN A TUBE SIZE: 0.0 19.05xt1.63(MIN.)x6706L ) £0-932 HOLES 420 CENTERING PIN
{aT. : T0P) " REQ'D NO; 1952 EA, PIICH: 238 A o (AT, : T0P)
il @'
2
— 'c" [ 'C'
- _#22) gl ool ig] pis] gz pis] gis) e 3] f12) g §o lﬂ_-ﬂ_ﬁ._ﬂ_lﬁ | _#5]_#el 43} 42| #]
508.5
3
I i ¢ =
{ A i l4-Sen_stres)  |8-916 ne RoDS W 3|M} K 1 B”
#19.25 $0.05 TUBE HOLES BTM. — N 374" SCHE0 SPACERS |a— T
SAME_AS TUBE ARRANGEMENT J:N D(S :ELGL TSD;)ODS
TUBE_BUNDLE (50
4 STATIONARY TUBESHEET \.~/ (SIDE VIEW) & STATIONARY TUBESHEET ( :2 |+
- (VIEW "A™="A") VIEW B ")
@\ 6092.5 (6 SETS)
@ 5879.5 (2 SETS)
50 g | 23
5 L‘ -2 = TUBESHEET =
2] TACK o UBESH —
WELD 7V : -4T g /—
60-032 HOLES T ——F-—
> = _i g
%? 5/8"-11UNC - 5/8"-11UNC, 5/8"11UNC
_(ﬁ-’a' ¥ 83 1 BAFFLE TUBESHEET
| 254 TIE_ROD / 2NUTS {ne) .
6 ‘ , N —_— ‘ K
p— =] i ™ Er -
paames ot BENNNE AN AN T
= —— i 3 & N ==
Z l . ‘ ] : i W
16 o4 | | 2 73 10 ﬂ IT ﬂ e %‘;lq . - -
7 {50 DXPADING) {UGHT EXPANDING) RO EXPRDING) - ST) _pd B R 5810.3 7
7] o 1 e SPACER
TUBE 0 TUBE_SHEET JOINT STATIONARY TUBESHEET U ' IL[ — GUIDE BAR
(DETARL "C7) (DETAIL "0%) NO.| LT [REQ'D)
8-1] 5085 | 6
@ @ 8-2| 7715 | 2
8-3| 256 | 84
8 SPACER ARRANGEMENT |B-4] 518 | 40 | {10 JouiDe BAR SAS16-70(N) 2 2] | 8
7] (SIDE VIEW) &Ls SEAL STRIP SAS16-70(N) | 4 € [ti0)
8 | SPACER SA333-5 132 EA | 3/4° SCH.80
7_|TE_ROD/2NUTS SASG(KLLED)/SMS4-20M]_ 6 SETS|RB 16 (FOR 5/8"—11UNC)
6 i€ ROD/2NUTS SASG{KALED)/SAI4-26M] 2 SETS|R8 16 (FOR 5/8—11UNC)
419.45 "0 TUBE_ HOLES 6-017 HOLES 6 p (ONE SIDE \ BAFFLE TUBESHEET 5 [BAFFLE PLATE sasls—w(N; i €A :;
X = K r,_‘ 4 | BAFFLE PLATE SAB16-T0(N [ €A
SAME AS TUBE ARRANGEMENT FOR ¢165 WE _RODS 3 |STATIONARY TUBESHEET  [SA765-14531803 CLD| 1 EA | (SEE DETAL) 9
9] 0P 2 | STATIONARY TUBESHEET SA765-114531803 CLAD| 1 EA | (SEE DETAIL} —
- - | §\ 1 [TuBE S789-S3B03(SEANLESS}) 1952 EA | 0.D19.05:1 63(MINJx6706L
. - t ~_ &CEI\\ 19 TEM NAME OF PART wATERIAL | QTY[SPAREJUNIT REMARK
e | ) \\ 81!M. PARY_CODE FOR ONE_SET
< ! . n ( 2 ) SETS TO BE MANUFACTURED
/9 i \ DETAL "E” FLOW
; L
10 i E 6063.5 : 2€A (UPPER SIDE) W0
— _ R s 6063.5 : 2EA (LOWER SIE)
E— K AN
| & SEAL STRIP B, | 2014.07.02 ISSUED FOR APPROVAL TY=ENG | WALEE | KB.KIM |YGPARK
o JUBE HOLE A [ 20140530 ISSUED FOR APPROVAL TY-ENG | WALEE | KB.KIM | Y.G.PARK
\ 2 I / | REV.| DATE DESCRIPTION DRWN | CHKD | REVD | APPO
(%) +0.3 N H / ITEM NO. CUENT =
&Gi’/ \\#19.45 20" TuBE HOLES N | J/ @:8/\ 1] e-nsn0 @ SHELL CANADA ENERGY 1"
n . | stE_as e ARRGEMENT N N TE ROD HOLE 2 | E-11580 — _ By
: N R ASME-U CARMON CREEK PROJECT
'y 6-917 HOLES 8TM. ’ P70 K0 L3
5 - E-11570 (SEE ITEM NO. TABLE)
FOR 216 TE_RODS E“%\ SWEET SERVICE - ";511951391 VRU INLET GAS COOLER
) (SHELL SlDE) £-135G-007 (DETAIL OF TUBE BUNDLE)
§1~§21 BAFFLE ! Lﬂ_ﬂz'“ 22 BAFFLE JUBE & TiE ROD HOLE SME o | PO 0rK-4511951391-0132-D07-00003-001 \ 02
12 ~— (0DD NO.) ) (EVEN NO.) SOUR SERVICE TS G 12
(TUBE SIDE) ﬂLSUDG ILSUNG CORPORATION | yp_s607-11570-004
» B | c | 0 £ | F c | H ' FIl K L w | N o | | Q | A(s94Batmm)
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8 | c | | E | Fl s | v % | N | P |
1
2]
270
1015 | 1015
RSO
/NP
3 N |
hal ‘ - I ‘
1-910 TELL-TALE 9[2 | ur (5
HOLE W/HEAVY GREASE i
9
s 8 |
2 5 -
l §
4 1-EARTHING | 4
= ! 0SS 2 45 l B
! 1-010 TELL-TALE =)
e 17 |_40 v w1 HOLE W/HEAVY GREASE
I e (D g | ™y ‘
- { -
) I |-
12 : ; > ——
12 ~
5 | BTM. = _ ] _ [ s
S © 0
460
B.C 600
10 580 10
700 .
DETAIL OF SUPPORT SADDLE
6 6
. ) @ 7
7] R~ 7
- s e = I
4-936 HOLES |<— 1-EARTHING BOSS i
S o
A w Ele 60 .
I b =1
s %} | " Ly 35 30 0 | 8
-] FIXED SIDE | 1 I — TN U, = 0. 834 HOLE
X | " | : - 8 [5Q. WASHER 5A283-C 16 | & [t
4 | 4 . _EARTHING BOSS 2 0 W R
6 |cARTH B/2N/20/SN SATSTEETRISE |, Sers{uItys0L
. 5 | EARTHING BOSS 5A105(N) 2 A | 940
B.C 600 4 [RENF. PAD Sas16-70(N) | 2 €A |u7
700 “ 3 |R8 PLATE SAS16-70(N) | 12 A |u7
9] V 7 |wEB PLATE sas16-70() | 2 EA U7 [ 9
J—EARTHING BOSS N N 1 |BASE PLATE sa516-70(N) | 2 B {07
. - ; ITEM|  NAME OF PART o'y [sP1 juni
g [ ' £
% E % . N ' :/wl' PART COOE MATERIAL FOR ONE SET REMARK
suping SIDE | Aot B 1l 2 . : ( 2 ) SETS TO BE MANUFACTURED
% | EN " Nl =
! ~ 13 ' e
y 2 10
i 4-36x46 SLOT HOLES 10151013 @ A | 2014.00.04 ISSUED FOR APPROVAL TY-ENG | WALEE | KBKIM |Y.GPARK|—
) & [201408.3 ISSUED FOR APPROVAL TY-ENG | WALEE | Kok |Y.cPaRk
SECTION "A"—"A" SECTION "B” FOUNDATION- WASHER £ |2014.07.02 ISSUED FOR APPROVAL TY-ENG | WALEE | KEKM |Y.GPARK
A [2014.05.30 ISSUED FOR APPROVAL TYZENG | WILEE | KBKM [YGPARK
REV.| DATE DESCRIPTION DRWN | CHKD | REVD | APPD
. TTEM NO. | [remt -
- ] e-1is70 @ SHELL CANADA ENERGY "
n A 2 | E-11580
] PROJECT
A S ME - U ' CARMON CREEK PROJECT
P/ONO. e E~11570 (SEE ITEM NO. TABLE)
SWEET SERVICE | |- HS”“‘”‘ VRU INLET GAS COOLER
(SH ELL SlDE) P-1356-007 (DETAIL OF SUPPORT SADDLE)
CUENT [OC. RO. REV
CCK-4511951391-0132-007-00004-001 04
NGNE NO.
12 SOUR SERVICE [~ ILSUNG DOC. NO. ‘ .’f
- (TUBE SIDE) f)Lsunc ILSUNG CORPORATION | vo_sgo7-£11570-005
5 ] c ] T € | 3 G [l [ N[ o | P Q | A39s41mm)
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2
| |
1 ' ! ‘
l «
o
B
. @
-c* N = B o 3
T T 3 - 3 g o
3 R ! & 2 o N ERPN 3
- tig | . & g % l—
#609.6 £ o |
I - S Lt
©
. 2
.. -
B W\
’ > NPT 1/4” TELL TALE

HOLE W/HEAVY GREASE

4
(2> 9640 [
I
S

[on

| ) - L
2488 p-4

() .
5| @ } 4540 o C— 1P ’ 6

i
1~ ! L 4
g NP A O = re:
el )
! @ o
9508 ml - l o o o
& N o h &l 6l &
7 1o j o ol o S g9 ?
. ' ol - . -
= M | —=d |93 || ; rore,
i i M 1. GASKET NAT'L : SPIRAL WOUND GASKET [t4.5]
"C" 0 \ } —_—
i — FALLER : GRAPHITE
‘ g g [T J - HIOP : 304 5.5
= = 4508 -~ INNER RING : 304 S5
j ' : - QUTER RING : €S
" 478 :
11 | STUD BOLT/2H.N SA320-LTM/SA394~7M | 8 SETS| 5/8"—1 1UNCx95L 8
E_ . 10 | GASKET SEE NOTE 2 EA | t4.5 27 ASME 150f RF —
%m 9 |BUIND FLANGE sa182-F51(s31803) 2 €A | 2 ASME 150§ BLD-RF
DETAIL OF ’ DETAIL OF N 8 |FLANGE sa182~F51(531803) 2 EA [ 2" ASME 150§ LW.N-RF
- : 7 {REINF. PAD SAS516-70(N) 2 EA a7
6 |NOZZLE NECK SA333-6 2 EA |67 SCH.8D
5 |FLANGE {SCH.80) SA350-LF2 CLA(N) | 2 EA | 6™ ASME 300§ W.N-RF
4 [ SELF REINF. NECK SA1B2-F51(S31803) 1 EA | 8540
3~ [FLANGE (110) sa182-F51(531803) 1 EA | 20° ASME 15OF wN-RE | o
9_ 2 | SELF REINF. NECK SA182-F51(S31803)| 1§ EA | 9640 —
1 {7LANGE (t110) [SA182-F51(S31803)] 1 EA 124" ASME 1504 W.N-RF
ITEM NAME OF PART MATERIAL Q'TY | SP1 |UNIT! REMARK
PART CODE - FOR ONE SET I
{ 2 ) SETS TO BE MANUFACTURED
0 10
& 2014.08.13 1SSUED FOR APPROVAL TY-ENG | WILEE | KBKIM [Y.CPARK
ﬂ 2014.05.30 1SSUED FOR APPROVAL TY-ENG | W.LLEE | K.B.XKIM |Y.GPARK
T REV. DATE DESCRIPTION DRWN | CHKD | REVD | APPD
ITEM NO.
C B - - CUENT
A 6 g 8 %_) ! ll E-11570 @ SHELL CANADA ENERGY "
n - 2 | E-11580 |
- 3 e - Be 15116 S ' e CARMON CREEK PROJECT
T g \ s FLANGE ASME-U
o Y TME _
_l m SWEET SERVICE  ovia51381 E-11570 (SEE ITEM NO. TABLE)
— 1y o VRU INLET GAS COOLER
I (SH ELL SlDE) P—1356-007 (DETAIL OF NOZZLE)
K INSIDH . N0,
TSIDE R/ N o ¢ ST onE GBI 0CK-4511951391-0132-D07-00005-001 \ R 02
B i v so || 15 w2 SOUR SERVICE o 12
: : (TUBE SIDE) || £)LSUNG 'SUNG CORPORATION | o scoy_c11570-005
Y Y c ] D ] E | ¥ c | H 1 FE) K X Mo N o | P | Q | Ats94asetenm)
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19. As-built UT wall thickness survey
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ULTRASONIC WALL THICKNESS RECORD

P.O NO. 4511951391 CUSTOMER SHELL CANADA ENERGY
2JT. NAME CARMON CREEK PROJECT DWG. NO. VP-SG07-E11570-001 REV.06
ITEM NO. E-11570 ITEM NAME VRU INLET GAS COOLER

W/O NO : P-135G-007 DATE : DEC.23.2014

(a1 X a2 X 43 (44 Y a5 X a6 X 47 X a8 X 49 X 410)
SHELL (31 ) 32 X 33 ) 34 (35 ) 36 (37 X 38 39 ) 310)
(22 Y 22 X 23 Y 24 \ 25 X 26 27 X 28 29 X 210)

(22 X 22 X 23 Y 24 (25 (26 Y 27 X 18 X 19 X 110

\i\x alhe 3 / 2 / 5L Al
N o ol & & o @ L

A~O1 A-02 A-03 A-04 A-05

CcD 'QD_'\~R
NOZZLE
0 (TOY TN (T
\28A 20"/ \ZAZ/

S1-1 S2-1 Ti-1 T2-1 T3-1 T4-1

TEST LOCATION : IN ACCORDANCE WITH STANDARD DRAWING $10.118./ TEST EQUIP. : ULTRASONIC THK GAUGE (MAKER - WORLTECH, SN - WT610-106-61357)

THICKNESS (mm) THICKNESS (mm)
LOCATION LOCATION
PART | (GRIDLINE) | DWe. | LOCATION (GRID PONT) PART | GRID LINE) | DWG. | LOCATION (GRID POINT)
MIN) [ 4 > | 3 | 2 MN) g | 10 | - -
1(0) 1~2 [15.18 [15.17 (17.13 |17.14 SHELL & 3(180%) 9~10 [15-36 |15.40
2 (907) 15 |1522 [15.23 [17.18 |17.20 || CHANNEL | 4 2707) 15 11533 [1539 | - -
3(180°) 3.4 |15.20 [15.14 |17.12 [17.12 | PART LOCATION | DWG. (MIN) |~ 1 | -
4(270°) 17 11511 |15.14 [17.22 [17.16 St | s2 1097|1097 |11.22 |11.37

LOCATION [DWG.| 5 6 7 8 NOZZLE T T2 | 252 | 26 ([25.71 (26.42

SHELL& | 1(0) 17.16 [17.19 [17.15 |17.11 T3 | T4 | 136 136 [13.87 1381 -
CHANNEL | 2 (907) 5-g |17.13 [17.14 |17.15 |17.23 BLANK

3(180°) 7 1723 |17.17 [17.22 [17.15

4(270°) 17.24 [17.12 |17.19 |17.22

LOCATION [pwa.| 9 | 10 | - | -

1(07) g~10 |15.15 [15.12

2(90°) 15 1521 [1507.L

[J REVIEWED BY / (1 WITNESSED B APPROVEDBY |JSLEE T Silec  f[ocg2lid

. 'io REVIEWED BY |Y.S.LIM —

PREPAREDBY [ T.S.LEE

7309 ILSUNG CORPORATION
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20. ITP-Signed Off
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~602 of 618

ISC

INSPECTION AND TEST PLAN

ASME

Doc.
No.

VP-$G07-COMM-008

PROJECT

CARMON CREEK PROJECT

P.O NO.

451195131

EQUIPMENT

Heat Exchanger

Rev. No.

2

ITEM NO.

E-11570

VENDOR

ILSUNG
CORPORATION

COMPANY

SHELL CANADA
ENERGY

SHELL
MATERIAL

SA516-70N
| SA240-
$31803

ITEM NAME

TREATED BITUMEN COOLERS

M.D.M.T

-45 C /-45C

RT

100%

PWHT

No

No

DESCRIPTION OF TEST /
INSPECTION

Applicable Code or Specifications

Reference Acceptance Criteria

Records

Inspection Involvement

Required

ISC

SHELL(TPI)

REMARK

Pre-Inspection Meeting

A

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
(CCK-4511951391-0100-H04-00001-000})

6) Non-destructive Examination Procedure
(CCK-4511951391-0100-H05-00001-000)

7) Forming & Heat Treatment Procedure
(CCK-4511951391-0100-H06-00001-000)

8) Hydrostat/Flushing/Pneumatic Test
Procedure (CCK-4511951391-0100-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)

ADVd]

295/309
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- 503 of 618
Doc.
ISC INSPECTION AND TEST PLAN [ASME No, | VP-SGO7-COMM-008
PROJECT CARMON CREEK PROJECT P.O NO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2
SA516-70N
ILSUNG SHELL CANADA SHELL
ITEM NO. E-11570 VENDOR CORPORATION COMPANY ENERGY MATERIAL 1 SA240-
: $31803
ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 T /-45C RT 100% PWHT No
DESCRIPTION OF TEST / Applicable Code or Specifications Records Inspection Involvement
No INSPECTION Required REMARK
Reference Acceptance Criteria q ISC SHELL(TPI)
Welder & welding operator performance ASME SEC. IX WPQR record
3 qualification test review DEP 30.10.60.18-Gen ASME SEC. IX & certificate

viad

NDE Qualifications
4 Review of NDE qualifications for
UT, RT, MT and PT

ASNT SNT-TC-1A
DEP 31.22.20.31-Gen

ASNT SNT-TC-1A

NDE Certificate

Material Certificates Review
(Including weld comsumable)
1) Mechanical Properties

2) Chemical Composition

5 |3) Metallurgical Properties

ASME Sec. Il A,C
DEP 31.22.20.31-Gen

ASME Sec. |l AC &
ASME Sec VIl Div.2

Mill Certificates &
Material Receiving

1) Material Identification by Marking
6 2) Visual, Dimensional & Thickness Check
3) Inspection for nozzle size and rating

Inspection Test
Procedure, PMI

4) Traceable by heat part 3 Report
5) Heat treatment record

6) UT of all forgings 50mm or greater nominal

thickness

Material inspection ASME Sec. Il A, ASME Sec. |1 A,

Inspection Test
Procedure, PMI

Mill Certificates,
PMI Report

S Y WL
\%

V|

4) PMI Procedure Procedure
Fabrication of Head
'1:°';"'"9 L"sHpe‘;t'lﬁ's' sction ASME Sec. il A, Dimensional Report,
7 ) - 3:;7:;“ &%?mens’i)onal Inspection Inspection Test Approved Drawings & | MT Report & Heat > —
P . Procedure & MT ASME Sec.Vll Div.1 | Treatment Chart with 7
2) MT on ID and OD of knuckle portions .
R Procedure report
3) Heat treatment after forming
2960/509

Bl LEGEND » H : Hold Point, W : Witness Point, SW : Spot Witness, R : Review
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- -804 of 618
Doc.
IS INSPECTION AND TEST PLAN  [ASpfR] | N | vescorcoumae
PROJECT CARMON CREEK PROJECT P.O NO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2
SA516-70N
ILSUNG SHELL CANADA SHELL
ITEM NO. E-11570 VENDOR CORPORATION COMPANY " ENERGY MATERIAL Issg:i‘:)g.
ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 C [-45C RT 100% PWHT No
DESCRIPTION OF TEST / Applicable Code or Specifications Records Inspection Involvement
No INSPECTION Required REMARK
Reference  |Acceptance Criteria equire ISC SHELL(TPI)

Fabrication of Shell Course

Edge preparation & Fit-up Inspection
before Welding

1) Visual Inspection for Edge

2) Alignment, Root Face and Root Gap

Approved Drawings&
WPS / PQR &
Inspection Test

ASME Sec.Vill Div.1

4
8 Procedure, NDE Uw-31, 32, 33 & MT Report
Check )
3) Orientati fci . tial ¢ fit Procedure, DEP Appendix 6
u:) rientation of circumferential seams atfit- | 444 c6 18 Gen &
4) For sour side: MT for plate edge 1S 16812
Welding (longitudinal & circumference ]
weld) App;gl;(é I;raw\lljlllgs & Approved Drawings & )
9 [1) Check of Welding Rods & Consumable . ec. ASME Sec.Vll MT or PT Report , ’
Div.1Appendix 6 or 8 . .
2) Check of Parameter as per WPS Div.1Appendix 6 or 8 / b
o . . DEP 30.10.60.18-Gen
3) Monitoring of welding operations
" " Approved Drawings : |
10 |100% RT for cat "A & B" weld seams NDE Procedure ASME SEC. V RT Film, RT Report
Fabrication of Nozzle (Flange to neck plate / pipe) -
1 Marking Inspection Approved Drawings& | Approved Drawings& %

- The transfer of identification marks

Quality Control Plan

Quality Control Plan
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v Doc.
IsC INSPECTION AND TEST PLAN [ASME] |%| ve-scorcoumoos
PROJECT CARMON CREEK PROJECT P.O NO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2
SA516-70N
ILSUNG SHELL CANADA SHELL
ITEM NO. E-11570 VENDOR CORPORATION COMPANY ENERGY MATERIAL Iss;:.‘;;g-
ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 T /-45T RT 100% PWHT No
DESCRIPTION OF TEST / Applicable Code or Specifications Records Inspection Involvement
No INSPECTION Required REMARK
Reference  |Acceptance Criteria 9 ISC SHELL(TPI)
Approved Drawings,
12 Fit-up Inspection Quality Control Plan, | Approved Drawings& H
- Missalinment, root gap check ASME Sec. VIl Div.1 | Quality Control Plan %7
DEP 30.10.60.18-Gen
v Approved Drawings, )
Inspection Test Approved‘Drawmgs,
Procedure & ASME Inspection Test
13 |Weld for flange to neck plate or pipe ; ) Procedure & ASME MT or PT Report H %
Sec.Vil Div.1Appendix . .
6or8 Sec.Vil Div.1Appendix
DEP 30.10.60.18-Gen Gorg :
wen Approved Drawings , L
14 [100% RT for cat "C" weld seams NDE Procedure ASME SEC. V RT Film, RT Report H % /‘MT
Nozzle assembly to Shell / Head
Nozzle Marking Inspection before
15 Cutting Approved Drawings& | Approved Drawings& H 7\
- Layout marking inspection for nozzle Quality Control Plan | Quality Control Plan N
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,
16 Check NDE Procedure, DEP | ASME Sec. Vil Div MT Report H

3) Inspection for nozzle size and rating
4) Flatness check of peripheral gasket
contact surface

5) For sour side: MT for plate edge

30.10.60.18-Gen &
I1SO 16812

Appendix 6 & ISO
16812 Table 3

3

a
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Doc.
ISC INSPECTION AND TEST PLAN |ASME No. | VP-SGO7-COMM-008
PROJECT CARMON CREEK PROJECT P.O NO. 4511951391 EQUIPMENT | Heat Exchanger Rev. No. 2
ILSUNG SHELL CANADA SHELL SA516-70N

ITEM NO. E-11570 VENDOR CORPORATION COMPANY ENERGY MATERIAL 1 SA240-
$31803

ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 T [ -45C RT 100% PWHT No

DESCRIPTION OF TEST/ Applicable Code or Specifications Records Inspection Involvement
No INSPECTION Required REMARK

Reference

Acceptance Criteria

ISC

SHELL(TPI)

17

Welding for shell to nozzle seams

1) Check of Welding Rods & Consumable

2) Check of Parameter as per WPS

3) Monitoring of welding operations

4) 100% UT for cat "D" weld seams (SNT-TC-
1A certified operator)

5) 5% UT cross check - "H" point

Approved Drawings &
& ASME Sec.Vll
Div.1Appendix 6 or 8
30.10.60.18-Gen

Approved Drawings &
& ASME Sec.Vill
Div.1Appendix 6 or 8

e

Fabrication of Tube Bundle

Tube sheet, baffle & holes dimensions Aoproved Drawings Approved Drawings
1) Check for baffle and tube sheet holed op 98 | Quality Control Plan
18 |4 &DEP 31.21.01.30- H 4
diameters Gen & Heat Exchanger 4
2) Baffle diameter Fabrication Tolerance 1 Vi :
Approved Drawings, :
- . . Approved Drawings & | Quality Control Plan & . . b
19 [Visual and Dimension Check for bundle DEP 31.21.01.30-Gen Heat Exchanger Dimension report H <%7 :
Fabrication Tolerance ’ :
Approved Drawings, .
. Quality Control Plan, | approved Drawings . :
20 Tube to tubesheet welding DEP 30.10.60.18-Gen & Quality Control Plan H %
& DEP 31.21.01.30-
Lan
Leak test for tube to tubesheet Approved Drawings Approved Drawings -
21 |50~100 kPa & 1S016812 & 15016812 Leak test report H ﬂ?ﬁ?
4
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. Doc.
ISC INSPECTION AND TEST PLAN [ASME 0C- | VP-5GO7-COMM.008
\
PROJECT CARMON CREEK PROJECT P.O NO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2
ILSUNG SHELL CANADA SHELL SA516-70N

ITEM NO. E-11570 VENDOR CORPORATION COMPANY ENERGY MATERIAL 1 SA240-
$31803

ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 C/-45T RT 100% PWHT No

DESCRIPTION OF TEST / Applicable Code or Specifications Records Inspection Involvement
No \ REMARK
INSPECTION Required

Reference

Acceptance Criteria

ISC

SHELL(TPI)

22

Tube to tubesheet expanding
1) Check for tube expanding ratio

Approved Drawings,
Quality Control Plan,
ISO 16812 & DEP
31.21.01.30

Approved Drawings,
Quality Control Plan

ISO 16812 & DEP
31.21.01.30 Table 4

Expanding report

2

rEgd

23

PT for tube to tubesheet welds

Approved Drawings,
Quality Control Plan &
NDE Procedure & DEP

31.21.01.30-Gen

Approved Drawings
& Quality Control Plan

PT report

m,ﬁ

Final Tes

ting and Inspection

24

Air Leak Test for Reinforcing Pad
1) 150 kPa (25 psi)

Approved Drawings,
Quality Control Plan &
DEP 31.22.20.31-Gen

No Leakage

Air leak test Report

v

25

Final & Visual & Dimensional Inspection
1) Overall Dimension, Roundness and
straightness

2) Visual inspection for all welds, including
internal and external attachments

3) orientations, projections, elevations, sizes
and ratings of nozzle '

4) Wall thickness of shell, heads and nozzle
necks

5) 100% WFMT inspection of internal welds
6) 100% MT inspection of external welds

7) UT for all iifting point full penetration welds
8) Pull through mock-up for bundle

Approved Drawings,
Quality Control Plan,
NDE Procedure, DEP
31.21.01.31-Gen &
1SO16812

Approved Drawings&
Quality Control Plan &
Heat Exchanger
Fabrication Tolerance,
ASME Sec.Vl
Div.1Appendix 6 & 12,
DEP 31.21.01.31-Gen
& 18016812

Dimensional Report
(As per Final drawing)
MT and UT Report

,
%
\

avd|

B LEGEND » H : Hold Point, W : Witness Point, SW : Spot Witness, R . Review
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‘ Doc.
ISC INSPECTION AND TEST PLAN |ASME No. | VP-SGO7-COMM-008
PROJECT CARMON CREEK PROJECT P.O NO. 4511951391 EQUIPMENT Heat Exchanger Rev. No. 2
SA516-70N
ILSUNG SHELL CANADA SHELL
ITEM NO. E-11570 VENDOR CORPORATION COMPANY " ENERGY MATERIAL 1 SA240-
$31803
ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 C/-45TC RT 100% PWHT No
DESCRIPTION OF TEST / Applicable Code or Specifications Records Inspection Involvement
No INSPECTION Required REMARK
Reference Acceptance Criteria ISC SHELL(TPI)
ASME SEC. VIII DIV.1
ASME SEC. VIl DIV.1
26 |MT on temporary attachment areas & ASME Sec Vil & ASME Sec.Vil MT Report _

Div.1Appendix 6
NDE Procedure

Div.1Appendix 6

Quality Control Plan &

Quality Control Plan &

&vd)

27 |Hardness test DEP 31.22.20.31-Gen | DEP 30.10.02.15-Gen | " 12rdness test report %} %7‘
Hydrostatic Test
1) Wa.ter a.nalyS|s certificate Approved Drawings, No leakage .
2) Calibration of pressure gauges ] Pressure Test
28 3) Metal temperature Hydro test procedure | (ASME Sec. VIl Div.1 Report & Chart _ﬁ-g\
4) Test pressure and holding time DEP 74.00.10.10-Gen UG-99) \/
5) Bundle insertion
Check of Drain Out
1) Inspgctuon for cleanliness after draining Approved Drawings,
and drying Hydro test procedure
2) For sour side: After the hydrostatic test, v " | Approved Drawings &
29 1SO 16812, DEP MT Report —
MT shall be performed on all external 31.21.01.21-Gen & Hydro test procedure
pressure-retaining welds and.all mt.ernal DEP 74.00.10.10-Gen 4 .
nozzle welds that are accessible without
disassembling the heat exchanger.
ISO 16812 & NDE | 1SO 16812 & NDE % 3
30 |MT after hydro test Procedure Procedure MT Report %
. . DEP 31.22.20.31-Gen | DEP 31.22.20.31-Gen Thickness Z%
31 |As built wall thickness measurements 6.41.8 6.418 Measurement Report W

B LEGEND p» H : Hold Point, W : Witness Point, SW

: Spot Witness, R : Review

b
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- Doc.
IsC INSPECTION AND TEST PLAN [ASME No. | VP-SGO7-COMM-008
PROJECT CARMON CREEK PROJECT P.O NO. 4511951391 EQUIPMENT H%at Exchanger Rev. No. 2
SA516-70N
ILSUNG SHELL CANADA SHELL
ITEM NO. E-11570 VENDOR CORPORATION COMPANY ENERGY MATERIAL /Ss;:i:g.
ITEM NAME TREATED BITUMEN COOLERS M.D.M.T -45 C/-45T RT 100% PWHT No
DESCRIPTION OF TEST / Applicable Code or Specifications Records Inspection Involvement
No INSPECTION Required REMARK
Reference  |Acceptance Criteria u ISC SHELL(TP)
Blast & Paint Inspection Approved Painting Approved Painting . 7
32 1) Cleanliness and dryness inspection Procedure Procedure Painting Report H % Wﬁ
e s
. . Approved Bolt Approved Bolt ] . SPUT w S
33  [Bolt Tightening Tightening Procedure | Tightening Procedure Bolt Tightening Report H w #f
Packing & Shipping Preparation Approved Packing Approved Packing ’
34 Inspection : Procedure . Procedure H '47 7%
Name Plate Stamping - ‘ i :
1) ASME name plate with ASME code stamp A Approved Name plate Ly
35 |,nd CRN Approved Drawings Drawings rubbing sheet H &/‘ ) ,__““
2) Customer name plate
36 |MDB Review MDB H )/47 ﬁé !
37 |inspection Release Inspect:\(l)gt:elease H ‘% %\

B LEGEND » H:

Hold Point, W : Witness Point, SW : Spot Witness, R : Review

AV
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INSPECTION FOR PRESERVATION RECORD

W/O NO. P-135G-007 CUSTOMER SHELL CANADA ENERGY
PJT NAME CARMON CREEK PROJECT DWG. NO. VP-SGO7-E11570-001 REV.6
ITEM NO. E-11570 P.O. Nd. 4511951391

a. MONITORING

1) appearance of equipments and boxes.

2) state of the paints and lubricants on machinad surfaces.

3} packing condition of the nozzle opening and flange openings.

4) condition of equipments and boxes are described speicat shipping marks.

5} pressure of the nitrogen gas charging.
section Date Required 1.jRequired 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 |Act's(CHANNEL)} Act's(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 2015.02.08 35 50 50 Accept

¢. N2 charging Check the location nozzles.: T1, 82

REMARK;

monitoring & nitrogen gas charging inspection : satisfaction

* OWNER /INSPECTOR

APPROVED BY

REVIEWED BY

PREPARED BY

JSLEE

S.8.LEE

Y.S.LiIM

=¥
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INSPECTION FOR PRESERVATION RECORD

W/Q NO, P-135G-007 CUSTOMER SHELL CANADA ENERGY
PJT NAME CARMON CREEK PROJECT DWG. NO. VP-SGO7-E11570-001 REV.6
ITEM NO. E-11570 P.O NO. 4511951301
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 nifrogen gas charging.
section Date Required 1.|Required 2.|Required 3.|Required 4.|Required 5. Remark
7th 2015.02.13 Good Good Good Good Geood
8th 2015.02.20 Good Good Good Good Good
Sth 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 | Act's(CHANNEL)| Act's(SHELL) Result
Tth 2015.0213 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
¢. N2 charging Check the location nozzles.: T1, 52
REMARK;
monitoring & nitrogen gas charging inspection : satisfaction
*
OWNER / INSFECTOR APPROVEDBY  JSLEE _ o=
REVIEWED BY S.5.LEE /ﬂ“ '

PREPARED BY

-

Y.5.L0M

<
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INSPECTION FOR PRESERVATION RECORD

W/O NO. P-138G-007 CUSTOMER SHELL CANADA ENERGY
PJT NAME CARMON CREEK PROJECT DWG. NO. VP-5G07-E11570-001 REV.S
ITEM NO. E-11570 P.O NO. 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.jRequired 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 |Act's(CHANNEL) Act's{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, 82
REMARK;
monitoring & nitrogen gas charging inspection : satisfaction
~OWNER/INSPECTOR APPROVEDBY  JS.LEE __ ="
REVIEWED BY SSLEE 7 -
PREPARED BY Y.S.LIM — )
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INSPECTION FOR PRESERVATION RECORD

W/O NO. P-138G-007 CUSTOMER SHELL CANADA ENERGY
PJT NAME CARMON CREEK PROJECT DWG. NO. VP-8G07-E11570-001 REV.G
ITEM NO. E-11570 P.ONC. 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
24th 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 |Act's(CHANNEL)| Act's{SHELL) Resuit
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, 82
REMARK;
monitoring & nitrogen gas charging inspection : satisfaction
*
OWNER / INSPECTOR APPROVED BY  JSLEE __ ==
REVEWEDBY  SSLEE 7 "
PREPARED BY Y.S.Liv ==
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INSPECTION FOR PRESERVATION RECORD

WIO NO., P-133G-007 CUSTOMER SHELL CANADA ENERGY
PJT NAME CARMON CREEK PROJECT DWG. NO. VP-SGO7-E11570-001 REV.6
ITEM NO. E-11570 P.O NO. 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.iRequired 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 |Act's(CHANNEL}| Act’s{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

25th 2015.07.17 35 50 50 Accept

30th 2015.07.24 35 50 50 Accept

c. N2 charging Check the location nozzles.: T1, §2
REMARK;
monitoring & nitrogen gas charging inspection : satisfaction
*
OWNER / INSPECTOR APPROVED BY ~ JSLEE __ .=
REVIEWEDBY ~ SSLEE 7

PREPARED BY

Y.S.LIM

<Y
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INSPECTION FOR PRESERVATION RECORD

W/O NO. P-135G-007 CUSTOMER SHELL CANADA ENERGY
PJT NAME CARMON CREEK PROJECT DWG. NOC. VP-SGO7-E11570-001 REV.6
JITEM NO. E-11570 P.O NO. 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 Goed Good Good Good
32th |  2015.08.07 Good Good Good Good Good
b. Check the pressure of N2 gas (Kpa.g)
section Date Required |[Act's(CHANNEL)| Act's(SHELL) Result
31th 2015.07.31 35 50 50 Accept
32th 2015.08.07 35 50 50 Accept
c. N2 charging Check the location nozzies.: T1, 82
REMARK;
monitoring & nitrogen gas charging inspection : satisfaction
“OWNER/ INSPECTOR APPROVED BY  JSLEE ="
REVIEWED BY S.S.LEE /7"-» .

PREPARED BY

Y.S.LIM

e

309/309

ILSUNG CORPORATION




	E-11570
	TABLE OF CONTENTS
	1. Manufacturer's Data Report
	2. Certificate Of Compliance (including ABSA Registration, CRN, etc.)
	3. Inspection Release Note Issued by Inspector, Packing List including Preservation Record and Punch List (if applicable) for the Receiving Party to Continue Mornitoring
	4. Reports of Major Repairs Performed (NCR, Deviation requests, Concession requests)
	5. Material Certificates With Tabulation of Materials
	6. Nondestructive Examination Report (RT, UT, MT, PT)
	7. PMI & Ferrite Report
	8. Expanding Ratio Check Report
	9. Dimension & Visual Report
	10. Heat Treatment Records & Charts
	11. Production Test Records 
	12. Hardness Test Report
	13. Hydrotest Report & Calibration Certificates
	14. Painting Inspection Reports
	15. Namrplate and Code Stamp Rubbing or Photocopy
	16. Weld Map Supporting WPS's / PQR's
	17. Bolt Torque Report
	18. As-built Drawing including Lifting and Transportation Drawing
	19. As-built UT wall thickness survey
	20.  ITP-Signed Off
	21. Preservation Records





