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Ret0.
FORM U-1A MANUFACTURER’S DATA REPORT FOR PRESSURE VESSELS

(Alternative Form for Single Chamber, Completely Shop or Field Fabricated Vessels Only)
_ As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VI, Division 1

1. Manufactured and certified by FOREMOST UNIVERSAL L P, 8825 SHEPARD ROAD SE, CALGARY. AB T2C 4N9 CANADA

{Name and address of Manulaciurar)

2. Manufactured for  SUNCOR ENERGY BOX 2844, 150 — 6" AVENUE SW CALGARY AB, T2P 3E3 CANADA

(Name and address of Purchaser)

KOBES C-97-G/94-B-9 WATER HANDLING

{Name and address)
HORIZONTAL W3375.21
{Horizontal or vertical, tank) (CRN)

5. The chemical and physical properties of all parts meet the requirements of material specifications of the ASME BOILER AND PRESSURE

3.  Location of installation

N/A

(Nalional Board number)

2014

(Year built)

030625-D101 SHTS 1 & 2REV.58&0
(Drawing number)

4. Type 13-030789-101

{Manufacturer's serial number)

VESSEL CODE. The design, construction, and workmanship conform to ASME Rules, Section Vill, Division 1 2010
Year
to 2011a N/A - N/A
{Addenda, if applicable (date)] {Code Case numbers) [Special Service per UG-120(d)]
6. Shell SA-516-70N 38.10MM 3.2MM 1829MM 9144MM S/S
(Malerial spec. number, grade) {Nominal thickness) (Corr allow.) (Inner diameter) [Length (overall)}
7. Seams _ TYPE1 FULL 100% _ 621°C 1.75HRS TYPE 1 FULL 100% 3
[Losl:\%l.(,“I’:E%%lS]bl ' R Tnﬂﬁg’]"' L (Eff., %) tg{;g) (Time, hr) [Girth (Vﬂggeg&tj’)’]" .sngl, R T'ﬁgi;”f‘ oF (EFF. %) (No. of Courses)
8. Heads: (a) Material SA-516-70N (b) Material SA-516-70N
{Spec. no., grade) (Spec. no, grads)
Location (Top, Mi_nimum Corrosion Croyvn Knugkle EIIiptical Conical Apex Hemispherical Flat Diameter Side to Pressure (Convex
Bottom, Ends) Thickness Allowance Radius Radius Ratio Angle Radius or Concave)
{a) LEFT 37.80MM 3.2MM - - 2:1 - - - CONCAVE
(b) RIGHT 37.80MM 3.2MM - - 21 - - - CONCAVE
If removable, bolts used (describe other fastenings) N/A
(Material spec. number, grade, size, number)
9. MAWP 5068KPAG 104 KPA at max. temp. 38°C 66°C/-40°C
(Internal) (External} (Internal) (External)
Min. design metal temp. -40°C  at  5070KPAG . [Hydrol pneu., or comb. test pressure 6591KPAG
Proof Test N/A .
Nozzles, inspection, and safety valve openings:
Purpose Diameter Material Nozzle Thickness Reinforcement Attachment Details Location
(Inlet, Outlet, Drain etc.) Mo, or Size Bips Nozzle Flange Nom Corr. Material Nozzle Flange (Insp. Open)
M1 MANWAY 1 |DN600 | CL.300 RFHB |SA-350-LF2 CL.1 71.37MM | 3.2MM = UW-16.1(c) - RIGHT HEAD
N1 INLET 1 |DN150 | CL.300 RFHB |SA-350-LF2 CL.1 45.97MM | 3.2MM - UW-16.1(c) - SHELL
N2 VAPOUR OUTLET |1 |DN150 | CL.300 RFHB SA-350-LF2 CL.1 45.97MM | 3.2MM - UW-16.1(c) - SHELL
N3 LIQUID OUTLET 1 |DN100 | CL.300 RFHB [SA-350-LF2 CL.1 35.56MM | 3.2MM - UW-16.1(c) - SHELL
N4 SPARE B 1 |DN100 [ CL.300 RFHB |SA-350-LF2 CL.1 35.56MM | 3.2MM - UW-16.1(c) = _ SHELL
N5a-c EQUALIZATION |3 [DN100 | CL.300 RFHB |SA-350-LF2 CL.1 35.56MM | 3.2MM - UW-16.1(c) SHELL
B6 a,b HOT WATER 2 | DN50 [CL.300 RFLWN|SA-350-LF2 CL.1 16.76MM | 3.2MM - UW-16.1(c) - SHELL
11. Supports: Skirt NO Lugs 2 Legs 0 Other 2 SADDLES Attached WELDED TO HEADS AND SHELL
(Yes or no} (Number) {Number) (Describe) (Where and how)

12. Remarks: Manufacturer's Partial Data Reports properly identified and signed by Commissioned Inspectors have been furnished for
the following items of the report: N/A

(Name of part, item number, Manufacturer's name and identifying stamp)

PSV TO BE INSTALLED BY OWNER PER UG-125 — CONSTRUCTION DWG 030789-D101 SH.1 REV.5 & SH.2 REV.4 — SLUG FINGER

TAG V-120 — L.C.V.N. TEST HEAD / SHELL PLATES AND PRODUCTION WELDS TO 15/10 FT-LB @ -40°F PER UG-84 — VOL: 25.889m°

M1 BLIND DN600 SA-350-LF2 CL.1 CL.300 24 STUDS X 38.1MM X 228.6MM L SA-193-B7M UNC W/ 48 NUTS 38.1MM SA-194-2HM

N4 BLIND DN100 SA-350-FL2 CL.1 CL.300 8 STUDS X 19.05MM X 114.3MM L SA-193-B7M UNC W/ 16 NUTS 19.05MM SA-194-2HM

CERTIFICATE OF SHOP/FIELD COMPLIANCE
We certify that the statements made in this report are correct and that alt details of design, material, construction, and workmanship of this vessel conform to the
ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. “U" Certificate of Authorization Number 15.742 expires May 05, 2016

JAN 1 ﬂ amb FOREMOST UNIVERSAL LP Signed 'J

her
[Manufaciurer) '

Date Co. Name

(Representative)

CERTIFICATE OF SHOP/FIELD INSPECTION
Vessel constructed by FOREMOST UNIVERSAL LP at 8825 Shepard Road S.E. Calgary, AB. T2C 4N9 Canada
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of
Alberta and employed by ABSA
“ave inspected the component described in this Manufacturer's Data Report on

, and state that,

JAN 19 201k
the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE VESSEL
CODE, Section VIII, Division 1. By signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or implied, concerning the

pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/her employer shall be liable in any manner for any

personal injury or property damage or a loss of any kind arising from ogconnected with this inspection.
m AB 11 NB 10270 A, B
JAN 18 20%
|Malidimal Board {inch enfursarentty, Stale Pravince ami nunbo

Date Signed Commissions

(futhonzed lnspecion

(REV Aprit/156/2012)
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9410 - 20 Ave N.W.
Edmonton, Alberta, Canada T6N 0A4

thepressure equpment safey aufhorly Tel: (780) 437-9100 / Fax: (780) 437-7787

January 09, 2014

Attention: An Vo
FOREMOST UNIVERSAL LP
8825 SHEPARD ROAD SE
CALGARY, AB

The design submission, tracking number 2014-00090, originally received on January 09, 2014 was
surveyed and accepted for registration as follows:

CRN: W3375.2 Accepted on:January 09, 2014

Reg Type: Revision To accepted Design
Drawing No. : 030625-D101 SHT 1 Rev 5

Description MAWP Design Temperature MDMT
Internal Pressure 5068kPa 38 °C -40°C
External Pressure 104kPa 66 °C 40°C

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 3347 or fax (780)
437-7787 or e-mail Preda@absa.ca.

Sincerely,

“rieds

PREDA, DRAGOS, P. Eng.

COPY OF ORIGINAL DOCUMENT : t
Reference for W/0O CA0189 f

Issued by:w Date: o /14 I
/f 4'/ A

Page 1 of 1



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

@ SIS roentiSaletyatifrity Tel: (780) 437-9100 / Fax: (780) 437-7787

November 18, 2013

Attention: An Vo
FOREMOST UNIVERSAL LP
8825 SHEPARD ROAD SE
CALGARY, AB

The design submission, tracking number 2013-07270, originally received on September 27, 2013 was
surveyed and accepted for registration as follows:

CRN : W3375.2 Accepted on:November 18, 2013

Reg Type: New Design
Drawing No. : 030625-D101 SHTS 1 &2 Rev0 &0

Description MAWP Design Temperature MDMT
Internal Pressure 5068kPa 38°C -40°C

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 3347 or fax (780)
437-7787 or e-mail Preda@absa.ca.

Sincerely,

“rieds

PREDA, DRAGOS, P. Eng.

COPY OF ORIGINAL DOCUMENT |
Reference for W/Q 020789 U —

Issued by:% Date: Abv20//3 Page 1 of 1

&




506 - 6th Street, Suite 200

S af et: / New Westminster, BC V3L OE1

AUth ori Toll Free: 1-866-566-SAFE
Fax: (778) 396 - 2064
www.safetyauthority.ca
Date: January 8, 2014
FOREMOST UNIVERSAL LP Account #: 48537
6614 S50TH AVENUE Journal #: 58487
LLOYDMINSTER AB T9V 2W8 Our File #: 5476509

Attn: ANVO

Re: Application for Design Registration

The design, as detailed in your, WO-030625, for a Pressure Vessel is accepted for registration as follows:

Registered To: FOREMOST UNIVERSAL LP CRN:  W3375.21
MDMT: 40deg C MAWT: 38degC MAWP: 5068 kPa
Drawing #:030625-D101 Shts 1 & 2 Drawing Revision:0 & 0

Conditions Of Registration:
Registration of a 72" Slug Catcher. External pressure: 104 kPa.

This design was registered based on a technical review performed by the province of initial registration in
accordance with the Association of Chief Inspectors policy on reciprocal recognition of design review.

Contact me if you have any questions. The invoice for registration will be forwarded under separate cover.

SHARON PETERS
(778) 396-2027
Sharon.Peters@safetyauthority.ca

e COPY OF ORIGINAL DOCUMENT
Reference for W/O _0»0739

Issued by:ﬁ%—— Date: Sa=/l¥

=z &

CC:

(PROD) 30400-20 GST #: 87391 2802 RT0001
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[ IoTy | PART MAT|
MK jorv|" o DESCRIPTION LENGTH [MATERIAL | WT Reo)
T |73 | 108 |SHELL CrunomoaL 3010 (15007] Tk 1 1629 (21 0|  doe8 | sasie-ron] swes | uni
72 | 2 [ 1oton |sumc ion 0€ 11 € um (] 0 of 50 (7] 5. 40 W WK & SA-816-TON | 1250 | MNJ
37.00 (1.490; 37.50 (1.400°] MK, CROWN & IWUCKLE THC SA-S16-70N
3 1 TUMGCE. (W00 [247] CLASS 300 ASME BIBA RFH 408 BA-350-U2 QY| 947 | MN
4 | 1 | 9710 [FUWGE BUND, DNG0D [2¢°] CLASS 300 ASME B165 AF Pa-3s0-r2 as| M2 | MN
51 2 FLANGE, DRIKD (7] CLASS 300 ASME BIE5 RV 05 pdoz ol Wi | uw
6| 5 FLANGE, DN100 [47) CLASS 300 ASUE BI85 RFHB 305 BA-350-U2 Qu| 77 uN
7 | v | 9700 |FLANGE BLIND, DN100 (4] CLASS 300 ASIK B18.5 RF 6A-380-F7 CL| 123 | MM
8|2 FUMNGE, DNSO (2] CLASS 300 ASME B16.S RFLWH 29 peyo-rzal] 155 | un
g | v | 10819 [ona, e (4] e a0 e 0103 W PO OWHIL T 36SS
10| 2 STU0, 1 1/2° & UNS 9 1/4 SA-193-87
11| 48 | 10801 [HEAV HEX HEAD W, 1 1/2° 0 NS S 194-20
12 1 | toe2r |oed, mioo (47 axs 30 S 8105 & SPRO WA LR 316sS
13| &8 | s34 |5, 3/4" s s 172 SA-133-80
14 | 18 | 9400 |HEAVY HEX HEAD MUT, 3/4% 0 UNS SA-194-240
15| 2 | 6365 |RATE, 254 (17 T a 33 WD 3 SA-316-TON| 10 "
16 | 2 | 10821 [FuT 8an, 6.38 (1/47) e » 76 WO 100 04 53| 053
17| 2 | o566 |SA0E WoaR PATE. 959 (3/] Tt ¥ 300 O (ROLL T0 953 #) 218 SA-S16-70H| 63 [l
18| 2 | 6566 [SADOLE BASE PATE 19 [3/47] THK = 230 WD 1720 SA-516-7M| 59
19| 1 | 6366 |SA00LE wEB PUATE. 953 [3/87) T 1 1247 WO 1674 sA-ste-7n| 113
20| 2z | es66 |si00u 0 PLATE, 933 [3/87 X = 200 WO {CUT TO SUTY 1247 SA-S16-20N | tae
21| 2 | €568 [SI00LE RB PLNTE, 953 (3/87) T 1 200 WO (OUT TO SUT) sz S516-20 | 128
22| 1 | 6566 |SODLE FaB AATE 953 [3/87] THK 1 200 WO (QUT TO SUT| 754 SA-516-700| 11
23| 1 | 6568 |SADOLE WEB PLATE. 953 [3/87) THK x B20 WD 1874 SA-516-TN| 98
24 | 2 | 6566 |SAODL DO PATE 943 (3/87] THK 2 200 WO (CUT TO SUm) a3 SA-516-70| 124
25| 2 | 6366 |SADOLE B PLATL, 953 (3/87) THK » 200 WD (QUT TO SUT} 437 Ses1-2m| 85
26| v | es66 [sw0uE mB PLATE. 953 (3] K » 200 WO (OUT TO SUT| 343 HS16-TN | 5.1
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ASME B16.5 FLANGES ~ NOZZLE SCHEDULE e 5. 55 52 cones__CSA 891/09 KOBES C-97-G/94-B~9 WATER HANDLING
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o T weios gl it = ﬁ roRG_TEST PRESSURE 6991 KPog (338 peig) (1.3 x WAWP) SLUG CATCHER (v-)
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SURFACE PREPARATION AND PAINTING REQUIREMENTS HEAT TREATMENT FABRICATION NOTES NAMEPLATE DETAIL REGISTRATION

JIEM BLAST | PRMER | D.F.T. | FINISH | OF.T. | GOVERNMG COMPONENT: HEAD 1. ALL FLANGE RATINGS TO BE ASME B16.5 = 2009. —
INSULATED VESSEL | copp_goq | UGHD 40-60 Eiel PP | covernme wew THickNESS: 4445 (1 3/47) & EL&N{(;ELAWN& ngLTW""S%'EELS O i 165 THE PROVKCE(S) #8410 B¢
EXTERIOR GREY e TYPE OF HEAT TREATMENT REQUIRED: POST WELD i g 3 i " CAN N
, g 3. ALL DIMENSIGNS ARE IN S (mim). UNITS OF MEASUREWENT IN (6 1 /2 ) | UMBER
WFR SERAL NUMBER _13-030625-101

UNINSULATED VESSEL | sspc-spe| hey | 40-s0 wara | o060 Lamcms] AHE MPERIAL HARD CONVERSIONS FOR SHOP
A%y EFERENCE ONLY AND PURCHASING REFERENCE ONLY
A A N 1. TEMPERATURE TO BE RAISED FROM BOOF TO 1150:50°F AT A MAXIMUM RATE 4. MO WELDING OF MEATING TD CORHECT MISALGNMENT SHALL BE
VESSEL INTERIOR N/ N/ /A N/A N/A Mo PERMIT\;ED mET RBIEw:T, o . i
OUR. . TACK WELDS TO EMOVED DURING ROOT PASS.
APPURTENANCES = = - = = 2. TEMPERATURE TO BE HELD AT 1150+50°F FOR 1 HOUR 45 WINUTES. g‘ LS. = LONGITUDINAL SEAM

CERTIFIED BY

PROT 3. TEMPERATURE TO BE LOWERED FROM 1150250°F TO BOC'F AT A MAXIMUM £.S. = FAR SIDE
ION: = = = - = "
Seon RATE OF 285F PER HOUR. HEAD 70 SHELL JOINT TO BE TRAMSITIONED AS PER UW-9(c).

FOREMOST LP

7.

> UGHT ware = 4. PLACEMENTS AND LOCATIONS OF THERMOCOUPLES: AS PER ASME Vill, DIV I, 8. RADIUS EXPOSED INSIDE EDGES A% PER Uﬂ—-?ﬁ(;).

SADDLE SSPC-SP6 | grey | 40-60 | 2. 40-80 UW—-40(c). 9 ALL MATERIAL AND WELDER IDEMTIFICATION SHALL BE WITH LOW W
STRESS STAMPS.

LADDERS N/A N/A N/A N/A N/A 5. ADDITIONAL REQUIREWENTS: N/A 10. FABRICATION TOLERANCES SHALL BE IN ACCORDANCE WITH RT1 MAWP: 5070kPa ¢ 38°C

TOLERANCE DRAWINGS (EDS—-6070 LATEST REV., EDS--6071 . .
PLATFORMS N/A N/A N/A N/A N/A LATEST REV: & Mi=PVIDL-D1 REV. ) HT 735psi_ g 1CO°F

127
(5%

11, PERMANENT DACKING RINGS ARE NOT PERMITTED. | X
INTERNAL PIPING ¥ - - — - 12 TEMS FORMED GY OTHERS MUST COMPLY WITH UG-79 & MAWP EXT: 104 kPa ¢ 66/-40°C
s REFERENCED PARAGRAPHS. |E MEADS & SHELLS. . X
EXTERNAL PIPING N/A N/A N/A N/A N/A 13, 15psi g150/~40'F
14 MI~GSS—2 REV.1, MI=GSS—4 REV.1, CA-TIG=6 REV.3

WELD GAPS TO BE 0 TO 5 [0 TO 3/167) MAXIMUM
N A N N CA-PIPB1~1 REV.5, CSA—WA47.1, C5A-W59 WELD PROCESURES . —-40°'C Pa
UNINSULATED PIPING N/! /A /A N/A N/A A RENEAT 0 200'F MDMT ® 5070k

. NO OIFFERENT 'P’ NUMBER WELDED TO PRESSURE ENVELOPE -40'F ¢ 735 psi

w

o - N /A LA N PER SOUR SPEC. 4.1.6
e SERIAL#: 13-030625-101
YEAR BUILT: 2013 CRN:

1. PRIME GREY QVER CLEAN ML SCALE (NO BLAST)
2. REFER TO PAINTING SCHEDULE

_[___CL_ = d

INSULATION REQUIREMENTS HYDROTEST REQUIREMENTS MATERIAL REQUIREMENTS PROCESS DATA

INSULATION
ITEM TPE

THK, CLAD TYP. THK. 1. VESSEL SHOULD BE HYDROTESTED IN_THE HORIZONTAL POSMION AND SHALL SHELL
8 Y su

TO PREVENT WEIGHT DEFORMATION.
MATERWL SA-R18-TOW

VESSEL BREGLASS 2l [21 0020 2. HYDROTEST PRESSURE SHALL BE MAINTAINED FOR A MINIMUM OF ONE(1)
HOUR. HEADS

3. UPON COMPLETION OF HYDROTEST, VESSEL SHALL BE COMPLETELY DRAINED OF |OMATERW, SACHIE=YOW  TYee 20

ALL WATER, .
2 MATERWAL SA-SIG-JON TYPE 21 SE
BE CARRIED OUT ON THE VESSEL BEFORE IT IS
3. MATERWL TYPE

FLANGE SA-JBO-LF2 €LY PiPE SA-JN-ORE

4. SHALL
EXTERNALLY PAINTED.

WELD FITTINGS SA-420-WPif PIRETUBE N/A

T — ¢OPY OF GRIGINAL DOCUMENT

STUD BOUTS SA=193-87W HEX NUTS SA=194=ZhM

vores: Reference for W/C 620189

1, —ITEMS IDENTIFIED WITH AN ‘M’ ARE ATTACHED TO PRESSURL
ENVELOPE AND REQUIRE IDENTIFICATION IN ACCORDANCE WIH Q.C.
MAN

UAL
-ITEMS (ENTIIED W AN ' ARE IMPACT TESTED, SEE INSCTION 440
_ITEMS (DENTIFIED WITH 'C' WILL MEET NACE MRO175/iS0 15156 OR Issued by: re Date' /‘A/QR//?

CSA 7245 COMPUANT FOR SOUR SERVICE
PLATE: FINE GRAIN PRACTICE, FULL KILLED, NORMALIZED, SA-516-70
S = 0.003 X MAX. /

FIREPROOFING REQUIREMENTS MARKING AND PREPARATION FOR SHIPMENT INSPECTION AND TESTING

ITEM INSULATION TYPE 1003 1. ALL FLANGED OPENINGS SHALL BE PROTECTED WITH WOODEN A QUALIFICATIONS ¥8375.2
OR STEEL BUNDS TO PREVENT THE ACCUMULATION OF DIRT 1. ALL NON-DESTRUCTIVE EXAMINATIONS SHALL BE COHOUCTEO '

AND OTHER DEBRIS DURING SHIPPING. AND/OR INTERPRETED BY PERSONNEL CERTIFIED ih ACCORDANCE Nov ’ s m
WITH CGSB AND SNT-TC-1A LEVEL H.

2. VESSEL SHALL HAVE THE WORDS "DO NOT WELD ON VESSEL — B8, VISUAL EXAMINATION
PWHT™ STENCIL PAINTED ON IT IN LARGE (67) WHITE LETTERS 1. EXAMINATION AND ACCEFTANCE CRITERIA SHALL BE IN

IN 2 PLACES PRIOR TO SHIPPING. ACCORDANCE WITH ASME SECTION V (ARTICLE §) AND ASME Vil
OV, 1 RESPECTIVELY.

3. ALL REMOVABLE PIECES TO BE MARKED WITH EQUIPMENT TAG 2. 100% VISUAL EXAMINATION IS REQUIRED FOR ALL WELOING.
NUUBER. C. “RT INSPECTION
1. RADIOGRAPHIC EXAMINATION AND ACCEPTANCE CRIERIA SHALL A 152 3]1ssep ror consTRuCTON 2 -

4. VESSEL MUST BE COMPLETELY CLEAN AND DRY BEFORE BEING BE IN ACCORDANCE WITH ASME SECTION V (ARTICIE 2) AND O, |DATE (i
SEALED FOR SHIPMENT. (NO HYDROCARBON FILM, MILL SCALE, ASME SECTION WHI, DIV.1 PARA UW-11(a) 100%, NGLUDING ALL (/] oS | & | weeo
THIS DHAWING IS THE PROPERTY OF FOREMOST UMWEASAL L AND (S T0 BE USED ONLY 1M

HEAVY RUST, DIRT & SPLATTER.) CAT. B & C BUTTWELDS. CONJUNCTION WITH PERFORMANCE OF WORW &Y T UNNERSAL
2. 100X RADIOGRAPHY — BEFORE AND AFTER PWHT OF IM WHOLE OR Ik PART FOR ANY orucnﬁngosr |5 ?imﬁgimnﬁ‘afgnm.

~ ALL CATEGORY A AND B WELDS
D. MPI

NOTES:
~ HEAD KNUCKLE CONVEX SIDE AFTER FORMINC
— BEFORE AND AFTER PWHT
— ALL FILLET WELDING, UFTING LUGS, INIERNAL AND
EXTERNAL ATTACHMENTS

— ALL TEMPORARY ATTACHMENT REMOVAL
[=Lil}

€. IMPACT TESTING:
L.C.VN. TEST HEAD/SHELL PLATES & PRODUCTIN WELDS TO SUNCIR ENERGY c/o EQUINOX ENGINEERING LTD

OTHER NOTES
15/10 ft-lb @ —40 °F PER UG-84. BOX 2844, 150 — 6th Ave. SW CALGARY AB T2P 3E3

F. Ul
—HEAD/SHELL PLATE ON 100mm GRID TO S5A~5'8 LEVEL 'B'

ACCEPTANCE ==
— PRIOR TO ALL NOZZLE CUT OUTS SLUG CATCHER (V-)

— BEFORE AND AFTER PWHT

~ CATEGORY D WELDS 1829mm [727) 1.D. X 914d4mm [30'-0"] $/S

DATA SHEET
W NTH W, Y [V
5 030625
T o o SRELT b, [
o 30625-D101

(BRI {8/ < 0 =

1800113 - s e “8 A

KOBES C-97-B WATER HANDLING

G. MYDROTEST » 1.3 MAWP

NG G30000 -0 MUbaf 030625



TRAVEL SHEETS



FOREMOST UNIVERSAL L.P.
VESSEL TRAVEL SHEET
ASME Code Stamped (U, U2, S) M Yes ‘ I No National Board Stamped I ] Yes |X[ No
Non Code Vessel D) Page 1
Authorized Inspector Review and Review Date: <~ 0CT 117013Tag Number: \] \LO
Drawing Number:  030789-D101 _ Vessel Description: Slug Sateher |-|NLER
Drawing Revision Number: 833} Y45 Vessel Serial Number: 13-030789-101
CODE OF FABRICATION: 2010 ASME Sec. VI DIV.12011a [ fac” | pae [Amiedl | % Datel
1. Approved Drawing for Review P [0 1 < [N IPrT 112013 T 70,
2. Materials Examined SHOWeE | ;| :
3. Heat Numbers Recorded fc R | ~ [ AA JAN - & 10fdAN T 0 7k
4. MTR’s Checked incl. Partial Data Reports NB 129113 ~ | i /1 IAN 1.0 2080 1.0 2
5. W.P.S Checked 0c . [lofafis | > |~ NCT 149013245 |1 U 7T
6. Welders Qualified e (TR il i
7. Head and Shell Thickness’ Recorded Yo I~ ﬁ;\ L asr ol
Head (s) K W UU i
8. Layout Checks Performed  Shell (s) &S AN
~ Saddle el i
9. Head and Shell Seam Fit Up and Orientation SRR 5 |Ree 12/
10. Nozzles & Fittings Fitted I E G | Peciur
11. Nozzle & Flange Rating Checked 300# P 01805 G ettt
~Impact Test Requirements List Details: Heads, Shells & Prod. Welds Per UG-84 : j} 1)
12. Material 15/10 FLbs. @ -40 °F | o~ [[1/29(3] < | JAN 1.0 20 AN (10 70
Production Welds 15/10 Ft/Lbs. @ -40 °F |\ \'UW S5¢ || [ W i
13. Internals Checked o |[PR[R —
Progressive  Progressive 1 — '
14, Internal Progressive 2 -
Inspection(s)  Progressive 3 —
15. Final Internal Inspection v USG5 | w x [N€ DEC 0 3l 8
16. Weld Size Checked Sh fRMfis] ° K ZArnx
17. Welder Identification Checked |73 |2'/|3{p
18. Repad Air Test NA |
19. Final External Inspection /3 4{7‘{]}{‘} Y. FA&—;\ o DL Pegieits
o Before PWHT RT-1, UW-11(a) 100% W ik N LA e/
20. Radiography  “ane pwHT | RT-1, UW-11((a) 100% [ /310 [V _[JANT ﬂ%’v &
BHN - N/A | )
pr, B R T e | B [2/[AfD
6% UT- SA-578-B 4", UT Cat D Before & Aft. PWHT | 2] ‘0‘{ )
Other - Plate - $<0.003 i | w23
22. Final External Prior to Heat Treatment Sk _ 1pielg L .
23. Heat Treatment Chart Réviewed 1.75H @ 1150¢50F | Yo /1613 | » M_—\\ IAN 10 il Taire)s
Hydrostatic Test Prgs/sure Required Gauges 1 hour hold i % '
Shell Side  |Psi /956 |[Kpa| 6591 |n31%, A8 Ve MM [ >y b&bz AN &y ) 1o/
Psi Kpa — i ’
24. Tube Side Psi Kpa N/A
Psi Kpa N/A i
Preheat Coil | [ N/A A
25. C.RN Letter| |Drawing| X ] M [iz123)17 [dese AN 10 m}%ér (1 0201
26. Calculations Reviewed M [izlz3)i3 | X <\ &N 7|3 7
27. Nameplate Stamped TG PRV I
28. Manufacturer's Data Report Completed VT VA % ¥ LL_J-wAi‘j_ Zp Ik
29. Nameplate Installed B IEN TR 7
30. Non Conformance Report (s) J /"
Form Number: FRM-VTS-01-04 |Date Issued: September 10, 1999 Revision: 7 gztﬁsed April 03, 2007
Authorized Inspector Shall be presented with the travel sheet prlor to construction so that he can deS|gnate Inspectlon and or Hold points.
) * Denotes an A.l. Inspection Point  ** Denotes an A.l. Hold Point S

ustomer Files\030789 - Suncor - Slug Catcher\l Travel Sheet & ITP\Travel Sheel\Vessel Travel Sheet P 1 13-030789- 101 doc



Vessel Travel Sheet — Heat Record Sheet

||Drawing Number: 030789-D101 Drawing Revision Number: '(NX&‘C Page 2 of
Special Material Requirements
"rinell Hardness | Max Value|  Set Definition:| N/A

Chemistry Requirements

G \qe\Customer Files\030789 - Suncor - Slug Catcher\1 Travel Sheet & ITP\Travel SheeltVessel Travel Sheel P 2 13-030789-101.doc

CE= C+Mn/6+(Cr+Mo+V)/5+(Ni+Cu)/15< N/A Cr+Mo+V+Ni+Cu< N/A Nace MR0175 YES
CE= C+Mn/6+.05 N/A |C+Mn/4< N/A |Mn/C=> NI/A |[C< _N/A |S< 0.003 |Mn< N/A |P< N/A
e
Head and ShellHeat Numbers
L Thickness Thickness SAorSB Y Nlir/nber!PlD#' Weld ID | Symbol | Fit up | Weld ID | Symbol Fit up }3!
Shell #1D | 720 1 1oo0  |sas16-70N|(, 9y 3 (Y356 312804 |- 1 IMSARS |G- 1 (XM |
Shell #2 | 220> | satomm |SAB16TON| (V97 1373503129 05~ |- ) | xMSIRS |e-2 [MX .
Shell #3m| 720 | satoom [SAS1670N] . §07 @ UBS03i29-02 -3 | MSX|Rs |S8 [MX |¢<
Shell #4 /\'\ L- C- ’
Shell #5 L- C-
Shell #6 L- C-
Shell #7 L- C-
Shell #8 L- C-
Shell #9 L- C-
Shell #10 / L- el
XA
‘ead #1D 1333}1» 3;.;;18£::2in SA-516-70N| | (g\“q ( MQ/"{ZICZPHIB&‘EQ.Q' | XM fg |c-
riead #2m | somm| 57 fgmmmin | SA-516-7ON| ] 620 //ﬁtZIfof/-quﬂr»fzay c- Y| N o
Firetube Heat Numbers — Must Include a Map
T Material . WPS/Weld ID/Welders Symbol/Fitup
Specified | Measured | Specification Material Heat Weld ID | Symbol | Fit up | Weld ID | Symbol | Fitup
Dia. |Thickness| Thickness SA or SB Number/MID#
Shell #1 L- C-
Shell #2 = C-
Shell #3 L- o
Shell #4 L- C-
Shell #5 L- C-
Shell #6 L- C-
Shell #7 L- C-
Shell #8 L- e
Shell#9 | L- c.
Shell #10 L& C-
Shell #11 L- ol
Shell #12 L- I C-
Shell #13 L- C-
Specified |UT Measured| Material Specification Welders Symbc
Thickness Thickness SA or SB Material Heat Number/MID# C D
Oval Firetube Flange .
Oval Vessel Neck o o
Oval Vessel Flange - R




Vessel Travel Sheet — Heat Record Sheet

“Drawing Number: 030789-D101  |Drawing Revision Number: AR Page 2 of
Vessel Nozzle Heat Numbers

ocation i WPSWelder's Symbol's [ Fit up
or Specified | UT _ Material _ ot w2
Mark Description | Dia. |Thickaess | Thickness| Specification MID # Heat Number Cat.B | Cal.€C | Cat. D [Repad(

DN , , . . ~p -

M1 | SO R 500 A ?’v | |sA-3s0-LF2CL1| - C/)L/ 19 Bf\) _ : Elg :

DN -~ ) = - 5 >

RF Blind o 300# - SA-350-LF2CL1| - L [/ é”% S”

wi | e ol T o ssorrzan| - | Q29N 51—

Nz | SORREHBX | DN | e [ LB 0 | [sa-ss0Lr2cLt| - NE2 BN %gg

N3 | 300#RFHBX |DN100| 1400 L\\‘\ SA350-LF2 CI1| - A S - - BA -

305Lg 4" | 35.56mm ( | = ()le C( &\) . _ RS R

4 / o — = 5 TWS -

v | wogr foenl e ] 5§ plensorrzan| - | DVESIRA e

RFBING | jopye| 3008 - |sA-3s0-LF2Cl1| - / 2/77(777 : _ -

.. _ o — ] ) .

300# RFHB X |DN100| 1.400 I P

N5a 305Lg 4| 35.56mm \ L“O SA-350-LF2Cl1| - - /’\(‘_}L’ CI P)[\j i _ RS _

T e - - [k -

N5b 3003;0}'\;FL;IBX DN100| 1.400" lj { | [sA-350-LF2011| - l/\ ¢ C( I’%N - = 3 -

N5 | SO%RFHBX |DN10O| 1400" |\ [ 00 |SABS0-LF2CLA| - A RN Ti\”

] . A ) = - . T 3

Nea || 3% 2™ P50l g emm |- ](ju SA-350-LF2Cl.1| - (/( | )(,( P)/\) - - 1}2 -

o |- N 2 - |F& .

: \w e
Neb | 300, 2R BRI o Semm |- J()L\‘ SA-350-LF2CL1| - C,('Iﬁ"’) ,%“\\) T .

G \qc\Customer Files\030789 - Suncor - Slug Catchen\1. Travel Sheet & ITP\Travel Sheet\Vessel Travel Sheet P 2 13-030789-101.doc



MATERIAL TEST REPORTS



H u : n R P.0.Box 279

PLATE MILL

Issuing Date :
Vehicle No:

Specification :

Winton, NC 27986 Mill Test Report INUECOR
(252) 356-3700 Page 2 It’s aur Naturc.“
04/26/2013 B/L No.: 355893 Load No.: 358536 Our Order No.:  110447/3 Cust. Order No. : U 01389
NOKL 725043

Sold To: Samuel, Son & Co., LTD
2360 Dixie Road

Ship To: ARROW RELOAD

1.5000" x 120.000" x 480.000" 6380 OGDENDALE RD SE

ASTM A516 70/65/60-10/ASME SA516-70/65/60 PVQ 2011 Addenda MISSISSAUGA,ON L4Y 127 CALGARY,AB T2C 3A9
Normalized Plate NACE MR0175 Annex 2.1.2, MR0103 Section 2.1.2
Compliant
| %Em . c Mn P S Si Cu Ni Cr Mo  Altot) v Nb Ti N Ca B Sn CEQ PCM
3503128 0.20 1.07 0.003 0.001 0.18 0.21 0.08 0.06 0.02 0.029 0.004 0.001 0.002 00071 0.0000 0.0003 0.009 0.41¥ 0.28
3503129 0.19 1.07 0.009 0.001 0.19 0.25 0.10 0.086 0.02 0.029 0.004 0.002 0.002 0.0064 0.0000 0.0001 0.011 0.41 .+ 0.27
Tensile Test Heat Treat Charpy Impacts BHN
Plate Serial Yield Tensile Elong. Elong. Norm Time Temper Time Absorbed Engery (Ft-lbs}e— Lateral Expansion (in.}—-——— Temp
No Pieces Tons [Bir. (psi) (psi) % in2" %in8" °F  {min) °F {min) | Dir. 1 2 3 Ave Min 1 2 3 Ave Min °F
3503128-03 2 2450 T 477200 75300 530 1650 58 HL 761 782 ET_‘I- 739 15 E =2 130 gal vI=].5% -50
f#’l 3503128-04 1 1225 T 48,100 78,600 554 1650 658 HL 634 511 458 555 15 Pi D 12087 JT= { 50? -50
3503128-05 1 1225 T 49100 76200 549 1850 58 HL.. 924 991 608 840 1 DL nss br=1.50 6 -50
¢3 3503129-02 1 1225 T 50,000 78,000 50.2 1650 58 HL 761 850 875 8298 1 ?[D'. (503 U’{'.' L 5 0 6 -50

Piece frequency charpy;

Manufacturad to fully killed fine grain practice by Elsciric Arc FUrnace, Welding or weld repair was not performed on this material. “We hereby mdﬂy thal the contents of this report are-accurate ana correct, All test resulls

Mercury has not been used in the direct manufacluring of this material. Produced as continuous cast discrete plate, unless
otherwise noted in Specification.

Yield by 0.5EUL methad unless otherwise specified. Ceq = C+(Mn/6)+((Cr+Mo+V)/5)+((Cu+Ni}/15)

Pem = C+Si/30)+(Mn/20}+{Cw/20)+(Nil60)+(Cr/20)+{Mo/15)+V/10)+5B

Melted and manufactured in the USA. ISO 9001:2008 certified (#008063) by SRI Quality System Registrar (#0985-09). PED 97/23/EC 7/2 Annex 1, Para. 4.3 Compliant.
DIN 50048 3.1.B/EN 10204 3.18(2004), DIN EN 10204 3.1(2005) compliant. For ABS grades only, Quality Assurance certificate 09-MMPQA-546

and operations performed by the material manufacturer are in compliance with the
applicable specifications, including customer specifications.

T. A. Depretis, Metallurgist

5"
\ ut &0‘{‘19

05/08/2013 11:16:40 AM

STV



H u : n R P.0.Box 279

Winton, NC 27986

Mill Test Report

-.%Huccra

lt’s our Nature®

PLATE MILL (252) 356-3700 Page 1
Issuing Date : 04/27/2013 B/L No.: 355928 Load No.: 358586 Our Order No.: 110447/1 Cust. Order No. : U 01389
Vehicle No:  ATW 53005 Sold To: Samuel, Son & Co., LTD Ship To: ARROW RELOAD
Specification : 0.3750" x 120.000" x 480.000" 2360 Dixle Road 6380 OGDENDALE RD SE
ASTM A516 70/65/60-10/ASME SA516-70/65/60 PVQ 2011 Addenda MISSISSAUGA,ON L4Y 1Z7 CALGARY,AB T2C 3A9
Narmalized Plate NACE MR0175 Annex 2.1.2, MR0103 Section 2.1.2
Compliant
I l-jﬂg;m 2 C Mn P S Si Cu Ni Cr Mo  Altot) \ Nb Ti N Ca B Sn CEQ PCM
3501515 0.19 1.12 0.016  0.001 0.25 0.28 0.09 0.1 0.02 0.032 0.004 0001 0.002 0.0084 0.0020 0.0002 0.012 0.43v" 0.28
3503129 0.19 1.07 0.009 0.001 0.19 0.25 0.10 0.06 0.02 0029 0004 0002 0.002 0.0064 0.0000 0.0001 0.011 041" 027
Tensile Test Heat Treat Charpy Impacts BHN
Plate Serlal Yield Tensile Elong. Eiong. Norm Time Temper Time ——-Absorbed Engery (Ft-lbs)-—- ——=Lateral Expansion {In.)———- Temp
No Pieces Tons |DBir, {psi) {psi) % in2" %in8" °F (min) °F {min) { Dir, 1 2 3 Ave Min 1 2 3 Ave Min °F
3501515-08 2 612 T 53800 77,100 453 1650 18 HL 726 724 974 B08 15PAPL I3 UT = .37 50
3503129-04 2 612 T 53800 77,500 325 1650 18 HL 538 567 689 538 15 2 7= (376 -50
#7350312905 3 918 T 55100 79800 335 1650 18 HL 757 767 678 734 18] U1z.5%0 -50

Piece frequency charpy;

Manufactured to fully killed fine grain praclice by Electnic Arc Fumnace. Welding or weld repair was not performed on this material.
Mercury has not been used in the direct manufacturing of this material. Produced as conlinuous cast discrete plate, unless
otherwise noted in Specification.

Yield by 0.5EUL method unless otherwise specified. Ceq = C+{Mn/6)+({Cr+Mo+V)/5}+((Cu+Ni)/15)

Pem = CH{SI30)+(MV20)+(Cu/20)+(Ni/60)+{Cr/20)+Mo/15)HV/10)+5B

Meilted and manufactured in the USA. 1SO 9001:2008 certified (#008063) by SR| Quality System Registrar (#0985-09). PED 97/23/EC 7/2 Annex 1, Para. 4.3 Compliant.

DIN 50049 3,1.B/EN 10204 3.1B(2004), DIN EN 10204 3.1(2005) compliant. For ABS grades only, Quality Assurance cerlificale 09-MMPQA-546

We heredy canTty that the contenis of this repan are accurate and correct. Ail tesi results
and aperations performed by the malerial manufacturer are in compliance with the
applicable specifications, including cusiomer specifications.

TR G
05/08/2013 11:15:38 AM

T. A. Depretis, Metallurgist

¢ WIS



5545-89 Street Edmonton, Alberta Canada T6E 5W9

2dmonton exchanger

& manufacturing ltd.

Heads

/ +2

QCC-001 (01-01-2012) RA5

CERTIFICATE OF COMPLIANCE

www.edmontonexchanger.com

tel 780.468.6722 + QC fax 780.466.4668 « sales fax 780.466.5155

Customer FOREMOST UNIVERSAL LP p0148204-REV.1 Work Order C100531 Date2013/10/15 cofc#44388  Pageloft
5

|t ay oot A=A A
H100531-1  |HEAD(S) - Semi-Elliptical 2:1 - 1.6250" NOM 2 |M2421 PAl """ 300901 1.5000"|1.5750% |1
| (1.5000" MIN) X 72" ID yg !
e X e . ] H

(Material Spec: SA 516-70 Normalized) _ p ’D' '3‘aq _

Forming Procedure:
1. Hot Formed

Normalized Material Identification Marking:
'MT' indicates normalized by the mill per ASME Code Section Il, Part A, SA 20, Paragraph 13.1.1.
'‘GMT" indicates normalized by Edmonton Exchanger per ASME Code Section 1, Part A, SA 20, Paragraph 13.1.2.

'GT' indicalas normalized by Edmonton Exchangar per ASME Code Section VIl Division 1, UG-85 or ASME Code Section |, PG-77.4.

@ 1650F/899C and Alr Cooled

Supplamantary Requlramanls

The ltem(s) listed above comply with the requir&mants of ASME Code Section I PG-29 PG-81 and ASME Code Section VI, Division 1, UCS-79(d),
UG-79 & UG-81. All welders and procedures are quallfled to ASME Code Section IX. Material being supplied conforms to the latest ASME Code
Sectlon |l, Part A, 2010 Edition, Addenda July 1, 2011.

Supplementary Examinatlon - ltems

UT: SA 578-B

(for -1)
Acceptable to ASME Code
EE Procedure: | UIP-001 REV.1
Krautkramer
B Equipment: USN-58L
~_SerialNo.: [010X9H
Transducer: | Benchmark
Calibration: | Plate
Grid: (4"
~ Material: | SA 516:70 N
Examination
Surface / Side: Tlght Scale
~Trans Type:
Primary Ref. Res. 45
~dB 100%:
“Scanning Sens.
as: | %7
Range Cal. In.;[5
Coaxial Cabies™ | BNC 8 ft long

Search Unit Serla! 00V5J3

“Couplant: | Water
Tech:

CGSB/ SNT:
Time:
Date:

#11226)
evel Il
Day Shift

2013/09/19

Edmonton Exchanger

0

Tracy Enman

Edmonton Exchanger

MPI - Dry MPI
(for -1)
Acceptable to ASME Code
X SEC. VIIl, DIV.1
_SEC. VIII, DIV.2
SEC J
" Beveliad Edge
_ Completed Welds
X Knuckle/SF Outside Surface
"EE Procedure: MPI-001 REV.13
Material: SA 516-70 N
Thickness: 1.625"
Parker B300 Yoke
Magnaflux 8A-Red (Dry)
AC Continuaus
Light: Natural
Tech: Tracy Enman (#11226)
CGSB / SNT: Level ll
Date: 2013/10/11
Time: Day Shilft

~ B31.1
_B313
_ Backgouge

_SEC. WV =




{= CERTIFICATE OF COMPLIANCE

MTR List
edmonton exchanger
& manufacturing Itd. -

5545-89 Street Edmonton, Alberta Canada T6E 5W9  www.edmontonexchanger.com tel 780.468.6722 » QC fax 780.466.4668 - sales fax 780.466.5155

Gustomer FOREMOST UNIVERSAL LP P0148204-REV.1 Work Order C100531 Date 2013/10/15 coick44388  Pageiofi

Email to sean.hanson@foremost.ca
Email to jreimer@edmontonexchanger.com

MTR ID Pages Heat# Thickness Material Grades
16296 2 M24219-PA13300901 1.625" sas1e-70N D )3)104  pT= [, 646

Heat# Material Grades MTRID

M24219-PA13300901 SAS518TON 16296
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D" 13104
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Q A
HAHAS YA
MILL TEST CERTIFICATE

g HYUNDAI
| STEEL

SRAEA: Y R U8 10

167-32

Godae-Ri, Songak-Eup, Dangjin-Gun, Chungnem, Korea

s 8 :F110500079
A . A} 5 EHM HE 2
smmodity :Hot Rolied Steel Plate Cnstomer - EDMONTON EXCHANGER | S P ataNo. 20110701-PS-014-014
=72 : .y Fex -, wal el Ko
A ieation : ASME SA516-70-N L ctor *HYUNDAI CORPORATION B g S2011-07-21
- &5
e A > .
1ZIA| 5 = = S Ut
9 Eye s ) -@“; S 2100 3:x1.00
53 A Tensle Test VNotch-50.8 Cherical Composioni®e) - 4 % 10000 5:%100,000
S;rlr%il_?— FE | wedt ﬁé’ﬂﬁf xﬂ%ﬂdﬁo o °F . S :
engon D=y X PodxctNo. | = : —
(LBS) Slvw || & walm|w|  |Bew|F § clslm|ep|s|o|n|B|lar|m]N @ﬁ/gv\ﬁm
L H el N
=) o) | (o) | (%) | (=) {F-ibs)| (%) 2122 a|afjz2le|alsl2]s|[3]3|r38]3
1625 x 97" x 480" T [21457| Moizie | Patzzoral | T| 470 21| 3 1300 Ui @o|1a7| 28 | @ | 16| 18| 2 [m2[ o |28 |14 2 | 2
2297 c ltass| o5 |igez| 1| s [ 6|16 | 1 |12 0|03 1] Ep A
284 #
A 204
1,625 X 97" x 480" 1 |otesr| mezto | pmizoet | T| 477 | 728 &7 1:291 L |14za| 0 |1478) 12e | 0 | 16| 16| 2 |m2f 0|2 f4] 2| 2| 0|®W
2288 c 13| a6 1aee| 125 | 27 | 6| 17| 1 {12 o5} 2|1 ||
234
2= b | S I X : A 291 O B T
1,625" %07 x 480" 1 |21457| vo2i9 | PAISON1 | T 488 230 N LM A b e PR T i h{:ﬂ;ﬁ
§ gy S FIes S L ol LT b i it fre— e et 1%;-," T 23“-3.73
3204
A 24
1.625° X 97" x 4e0° 1 | 21457| woozo | paizssseot | T| 06| 65| X 11257 L |1570| ass [12848] 149 | a1 | 18| 17| 2 |16 0o | @ |1} 2| 2@ a8
2251 c l151| 320 {1257 140 20 | 17 [ 17| 1 [11a| o |25 | 15| 1| 1| 30]0
2265
A 257

- Shycag]ree & 8SECR1EE

m—02Z

- Dosition - T:Top, M:Middle, BiBoltem
- Tensilz lest — Direction:Transverse, Gauge length:30mm (Round), YP method : 0.2% off-set
- Impact test — Direclion:Longitudingl, Siza:{OmmX10mm, SF:Shear {racture

« Dasision — C:Check analysis, LiLadie analysis

[l

The Diate s Uiy Killed and line grainsd sieel. Basic oxygen process and Vacuum dejassing piocess wers applied.
+Appliozhla Code [s ASME Section Il Patt A 2010 Edition. The Conificaln has been issued In compliznce with EN 10204(2004) 3. 1.

A2l MES HAle] ZREXHE Rl gAR e TIEHCL
TESTED IN ACOCRDANCE WITH THE ABOVE

WE HEFERY CERTFY THAT THE MATERIAL HAS BEEN MADE AND

Cox 5.

ST

- = — = W LT AT A ==t 31 A ATANT

=" = RIS LR e s =T SRR i = = TESE AT
e g e Ca i i e el - hraet ;
{2 SRS FShe e RO SE = !
et i ﬁfgk : I : : T3
: “"w""' 2 el S s s S e AR e L e Ja“} f*‘;;‘él?»{gmvp ey st
PR RGeS Tt = %t A e S DR A e b Ve R S S R ST



A~
A ALS 8 A
MILL TEST CERTIFICATE

3 HYLINOHAI
STEEL

SR EL: s 302 28 D2 167-32
Godae-Ri, Songek-Eup, Dangjin-Gun, Chungram, Korea

T :F110500079
Order No. .
e 7
el o o :Hot Rolled Steel Plate g’_ujtgtner * EDMONTON EXCHANGER a%’gc;"-:fm_ : 20110701-PS-014-015
=1 . FEX . sigfolx| -~
ggﬁmﬁon : ASME SA516-70-N E-omr;clor < HYUNDAI CORPORATION Da;%% 2 ﬁ%ue don_m_m
LY
’ <]
siztife beat i HeuE i P S8 Ut
: s | = g TergiaTes VNoch-508 Crermical Compessiond) Rxi600 3 k10800
HE| +2 | SO | Rguz| AEds o % o :
Dmnenson Crently (1B3) Heat No, PodctNo. 6-_ O =
,YPTSB.YP-E.RAYHNEEWS:§CSM1PSONBOJ Nt-h'.l'y'F)\v_N(EQ
3] (%) | (%) | (%) | (%) (A-ibs)| (%) 3| 3] & 22| 4]3]2|4]13]37] 3ad3]|3
+= Heat Treatmert : Nomakzed : 1634.0°F 72 M N A
1.75"x 97 x 480° 1 |23108| Moot | Patzecoiol [T 408 9| M 1:297 Ltz ez 18| 12 (2018 3 [15] 0 |a2]14] 2| 1 |53 [
230 cl1amlsm(ti@i1or| 11| 20|18 1 (12| 042|182 13|
325
A7
1,75 x 97" x 480" 1 | 23106 Mas® | PATS72 | T| 530 | 775 | 3 1:20 Litser 2 (1esl 138 | 26 | 19|17 3 |12 0| 4| 16] 1| 1| 27|48
2243 cl1st1| 311215135 | 19 | 19| 17| 2 |13 ¢ | 37| 16| 1 29 | 412
3138
A4
1.75" x0T x 480" 1 |23108| vessen | PataosTol | T 52| s | X 1228 L1527 a9 (132 138 26 |19 | 17| 3 12| 0 | 44|16 1 | 1 | 27 |4
2253 clisos| s f1aml 128 20 |19 17| 2 (12| o3| 15| 1| 1| 29|07
3240
A 240 |
1.75 X OT" x 480" 1 |23106| M | PAI314mOl [T 00| 77| &S 1:25 L [1484) 381 [1218] 12| 26 | 17| 16 el o w13 1] 1|2l
z%5 Clises| smf122| 14| 2 | 18|17 1 in3|l o | 28|13 1| 1| = |«8
323 :
A 251
- Position - T:Teg, MiMiddle, B:Sattam
+ Tensile test — Direction:Transverss, Gauge length:50mm (Aound), YP method : 0.2% olf-set
« Impact test — Direction:Longitudinal, Size:10mmX10mm, SF:Shear fracture
g « Division —= C:Check analysis, L'Ladle analysis
g
E
e i Sonen o Bart A 2010, Exiton e Corsieate has Baen lsouet 1t omplance wih N 10204(2604) 3. 1.
AZjaiA RS 2iAe] RRERIEE F2do] St e S tdch
WE HEFESY CERTEY THAT THE MATERIAL B34S BEEN MADE AND TESTED INACTCADANCE WITH THE ABOVE SPECRICATION AND THE RECURENENTS

SR

==
S

:
e T o,
e e s g

At

T,

T
13 )

:“J.A* ' - -‘&‘,




FVC
o« AFGR2Dal comeors

Material Test Report

/FVC He

1SO 9001:2008 Certified

sat Nbr: G4198

Ml

FVC Canada Ltd.

An AFGlobal Company

7410A-5 Street S.E. Calgary, Alberta T2H-2L.9
Sales: (403) 2565-9011 Fax: (403) 255-7239

FOREMOST UNIVERSAL 00011761 {P0O: 150215 |Sales Order: C13166 Line: 1
6614 50th AVENUE Iltem Code: BBN240300160A004A1 [Qty: 1
T9V 2W8 LLOYDMINSTER, AB ltem.Desc: ! -_j_,g-*;“gg{ﬁ % _L@n{
CA Mill Heat: 208899
Spec: ASME SA350-LF2-CLl: 2013 Edition
Element (%wt)  Ladle Product EPCRA  CASR® | Element (%wt) Ladle Product EPCRA  CASH
C  Carbon 0.19+ Y Ch Coluwmbium (N 0.001 o—
Mn Manganese 1,20 v 7439-96-5 : $n Tin 0.011
P  Phosphorous 0.006v" ETL Titanium 0.0036%" v 7440-02-0
S sulphur 0,002+ P AL Aluminum 0.034
8i Silicon 0.27 v ECa Calefiam 0.15
Cu Copper 0.15 «* v 7440-50-8 As Arsenle 0.006 v 7440-38-2
Ni Nickel 0,10 v v 7440-02-0 : 8b Antimeny 0.001 v 7440-36-0
Cr Chromium 0.10%" v 7440-47-3 CE CHn/RH(CrM 0,44 v
Mo Molybdenum 0.04%" P CusNi+CTiMo+Y 0.42
v Vanadium 0,032 g cr+Mo 0.14
Mechanical Testing : Heat Treat
Test Lab AMF 52484 ‘EHeat Treatment Normalized
BHN (QTC) 140 - 140 % :
Elg (%) 34.0 v Other
RA (%) 70.0 éCount'ry of QOrigin Italy
Tensile (ksi) 70.634v" :Manufactured In UsA
Yield (ksi) 40.916 ! Production Method EF
Specimen Orientation Longitudinal §Reduction Ratio (Mill) x:1 3
Charpy (ft-1lbs) 53 - 49 - 81 {Gr.Sz. 7
Charpy Temp (F) -50 iMade to Fine Grain Practice YES
Avg Energy 3 Specimens (ft-1lbs) 61
Min Energy 1 Specimens (ft-1bs) 49 :
Shear (%) 30-30-40 ¢
LatExp(Mils) 46-41-59

EPCRA Supplier Nolification: This product may contaln one or more loxic chemicals subject to the reporling requirements of Section 313 of the Emergency Planning and Community Right-to-Know Act
(Titla 11l of the Superfund Amendments and Reauthorizalion Act of 1988) and 40 C.F.R Part 372, Polenlially reportable chemicals are indicated wilh a rk In tha "EPCRA" column and 8 Chemical
Absiract Services (CAS) regisiry number Is provided for each such chemical in addition to the percent by welght of the chemical present in this product It Is your responsibilily alone to determine whether
your facilily is required (o submil a Toxic Release Inventory Report under EPCRA Saction 313

Certification No.: 1083846
Certification Date: 10/17/2013

Issued By: Bryun Jantzen
This report s issued in compliance wilh lhe requirements of EN10204 3 1 /1801047431 Db

Page 1 of 2



Material Test Report

FVC Canada Ltd.

FVC Heat Nbr: G419BN An AFGlobal Company
7410A-5 Street S.E. Calgary, Alberta T2H-2L9
ISO 9001:2008 Certified Sales: (403) 255-9011 Fax: (403) 255-7239
FOREMOST UNIVERSAL  00011761|PO: 150215 [SwascndenCl3165 Line: 1
6614 50th AVENUE ltem Code: HBN240300160A004A1 [aty: 1
TSV 2W8 LLOYDMINSTER, AB ltem Desc: HBN, SA350LF2, 3004,24"x16",RE
ca Mill Heat: 208899

Spec: ASME SA350-LF2-CL1l: 2013 Edition

Tror s s oY L sk = 80
'L;._.- R_,?_’PEE:E__. AL LR A '%N
Elongalion in 2" round specimen.
YIELD STRENGTH MEASURED AT 0.2% OFFSET.

FVC STANDARD MANUFACTURING PRACTICES:

1) FLANGE DIMENSIONS & BOLTING COMPLY - ASME Bl6.5.

2) SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTION VIII DIV. 1 OR DIV, 2 PER CUSTOMER
DESIGN/FVC DESIGN.

3) MATERIAL SPECIFICATION COMPLIES WITH ASME SECT. II PART A.

4) ALL FVC MATERTIAL MANUFACTURED PER FINE GRAIN PRACTICE.

5) ALL FVC MATERIAL CERTIFIED PER EN 10204 Type 3.1 UNLESS OTHERWISE SPECIFIED.

6) CERTIFICATE OF INSURANCE AVAILABLE UPON REQUEST.

7) PRODUCT FREE OF MERCURY CONTAMINATION.

SR

EPCRA Supplier Natification: This product may contain one or more loxic chemicals subject Lo the reporting requirements of Section 313 af the Emergency Planning and Community Righl-to-Know Act
(Tile (11 of the Superfund Amendments and Reauthorization Acl of 1986) and 40 C.F R Parl 372, Potentially reportable chemlcals are indicated with a chackmark in the "EPCRA" column and a Chemical
Abslracl Services (CAS) reglstry number is provided for each such chemical In addition lo the percent by weight of the chemical present in this product, [Lis your responsibllity alone to determine whether
your facility is required o submit a Toxic Release Inventory Report under EPCRA Section 313

This report is issued in compliance wilh the requirements of EN10204 3 1 /150 104743 1 b

Certification No.: 1083846 .
Certification Date:  10/17/2013 e —

Issued By: Bryun Jantzen B?h Jantzeh
Page 2 of 2
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SAN ENG STEEL FORGING GO LTD e "
SN 311, Jn Heln Road, Jen Wu District [CERTIFICATE) Certificate No.- SE-60818
; Kaohslung, Talwan, R.0.C.. EN{0204-3.1,B(DIN50049/3.1.8) : ‘
SE TEL07.3724249  FAX:07- 5712029 Customer: TRANS AM PIPING PRODUCTS LTD. o
e URL: www.saneng.com.tw 2 Page: E
&-mall: sansnglkats.seed net.tw Order No.; 7006081(2)-T/A
— BPRODUGT MATERIAL SPEGIEICATIONS SIMENSIONAL SPEGIFICATIONS

FORGED CARBON STEEL FLANGES

ASTM A50 LF2-11 CL.1/ASME SA350 LF2-11 CL.1

ASME B16.5-09
CSA 2245.12

L4

S HEMIGAL COMPOSITION (%)
QUANTITY e
Ism o Si Mn ] S GulCr | Nl [Mo|] V[N | N CE(3)
No | CODE NO DESCRIPTION = - |o1s0 |o600 | - . i i 3 i i " i {
Max | 0.300 |0.200 |1.350 |0.035 |0.040 |0400)0300|0.40010.120]0.080|0.020| -

1 600 WNRF S80 18° LF2 3PCE 0210 |0.200 | 1.170 |0.022 |0.009 |0.220[0.150 | 2,070 [0.020|0.010{0.002{0.008| C.460

2 300 BLRF-24" LF2 ¢ 5 PCE 0.210 10200 |1.180 |0.011 |0.008 |0.090|0.050|0.040 | 0.005 | 0.002 | 0.001 | 0.010 | (|0.427]

3 300 BLRF 24" LF2 10 FCE 0200 |0.210 [1.130 10.018 |0.003 |0.200|0.130(0.0700.030|0.010|0.002 | 0.007 0,440

S - —
T ol TSch) | ¥.5.01) | EL(1) | Hardness | RA.C) Impact Test | HEAT TREATMENT()
Item (MPA) (MPA) %) (HB) (%) Temp: ~46°C Material Supplier
No. Win| 485.0 250.0 22,0 s 30.0 Minimurm: 20.0 Joule EN
Mex|  655.0 s . 197 = = 3 REMARKS
1 B02900 545.0 381.0 332 186/153 66.8 79.0 85.0 81.0 | SEAH BESTEEL e NACE MRO103-12 AND NAGE
—~ - 358 - 6s. 47, ¥ !
2| 24835 537.0 3800 4 2586 154/152 1~ 685 47.0 44.0 36.0 | EVRAZ ZSMK @mmmm MRO175/1RMSSO15156.2-09 S e sl
3| Bo2se3 543.0 378.0 360 165/153 70.4 105.0 100.0 73.0 | SEAH BESTEEL AND ANNEX A.

CONFORMS WITH Z245.12 CAT Il GR248 SOUR
SERVICE-09 AND GR290 CATI| M45C SS(FOR USE
AS WELDING NECK AND BLIND FLANGES ONLY)
TEST SPECIMEN SIZE: 10X16

TEST SPECIMEN ORIENTATION: TRANSVERSE
IMPACT TEST TEMP.: 48C

i

TS, = Tersile Sirength, ¥.3.=Yleid Strength, E.L.=Elongation, R.A=Reduction of Aten.

A.C=Air Cooled, F.C=Furance Caoled, W.C=Water Cooled, 0.C=0il Cocled.

“3. C.E.Value =C + (Mn /8) + (Cr+ Mo +V) /5 + (NI + Cu) /15

*2. N=Normallzed, A=Annealed, QsQuenched, T=Tempersad, S.T=Solution Treated, S.R=Strass Ralleved,

: /’—\ E}'W%

S
TR

WJe hureby cortily that the matarial hias bean tested In sccordance with the above specification and
kilss with e requinsments catled for by the above order.

Manager uf ﬁmumm Dep't

Vg W
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Material Test Report

,yzﬁ FVC Canada Ltd.
FVC Heat Nbr: a629BN 444 An Ameriforge Group Company
7410A-5 Street S.E. Calgary, Alberta T2H-2L9
wAmieclforge sy 1SO 9001:2008 Certified Sales: (403) 255-9011 Fax: (403) 255-7239
FOREMOST UNIVERSAL 00011761 |PO: 140089 |Sa|es Order: 12602 Line: 2
6614 50th AVENUE ltem Code: HBNO60300280A004A1 |Qty: 2
T9V 2W8 LLOYDMINSTER, AB o Desc: 6-300-26-2-1-4 1B, SA350LE2, 300K, 65287, > |
ca Mill Heat: MM10101729
Spec: ASME SA350-LF2-CL1: 2010 Edition; 2011 Addenda
Element  (%wt) Ladle Product EPCRA  CAS# | Element  (%wt) Ladle Product EPCRA  CAS#
C  Carbon 0.18 - ;b Columbium (H 0.004.
Mn Manganese 1,23/ v 7439-96-5 ; Sn Tin 0.009
Phosphorous 0.011~ Al Aluminum 0.021
S Sulphur 0.007~ ! s Arsenic 0.006~ Y 7440-38-2
§i Silicon 0.2V E CE C+Mn/6+(Cr+M 0.43~
Cu Copper 0.207 v 7440-50-8 i Cu+Ni+Cr+Mo+V 0.40 ~
Ni Nickel 0. 071 v 7440-02-0 i CriMo 0.11 ~
Cr Chromium 0. 09 v 7440-47-3  Cr+Cu+Ni 0.36 7
Mo Molybdenum 0.027 i Cb+v 0.024 <
v Vanadium 0.0207 i
Mechanical Testing : Hoat T
‘'l'est Lab AMF éHeat Treatment
BHN 146 - 146 .~ :
Elg (%) 36+ : Other
RA (%) 69 iCountry of Origin Usa
Tensile (ksi) 72.76 :Manufactured In Usa
Yield (ksi) 47,11~ i Production Method EAF
Specimen Orientation Longitudinal gReduction Ratio (Mill) x:1 4:1
Charpy (ft-1bs) 41 - 48 - 56 :Gr.Sz. 5
Charpy Temp (F) -50 ‘Made to Fine Grain Practice YES

Avg Energy 3 Specimens (ft-lbs) 48 E
Min Energy 1 Specimens (ft-1lbs) 41
Shear (%) 30-30-60 :
Tatkxp (Mils) 38-43-48

MATERIAL MEETS NACE MR0175 & MRO103 LATEST EDITICNS. CE=C+(Man/6}+ ({Cr+Mo+V}/5)+({Ni+Cu}/15),
Elongation in 2" round specimen. YIELD STRENGTH MEASURED AT 0.2% OFFSET.

FVC STANDARD MANUFACTURING PRACTICES:

1) FLANGE DIMENSIONS & BOLTING COMPLY - ASME B16.5.

2) SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTION VIII DIV. 1 OR DIV. 2 PER CUSTOMER
DESIGN/FVC DESIGN.

3) MATERIAL SPECIFICATION COMPLIES WITH ASME SECT. II PART A.

4) ALL FVC MATERIAL MANUFACTURED PER FINE GRAIN PRACTICE.

5) ALL FVC MATERIAL CERTIFIED PER EN 10204 Type 3.1 UNLESS OTHERWISE SPECIFIED.

6) CERTIFICATE OF INSURANCE AVAILABLE UFPON REQUEST.

7) PRODUCT FREE OF MERCURY CONTAMINATION.

EPCRA Suppliur Notficatlon: Tils preduct mw eontnln AR tonits ehmicnly subject (0 the feparing réquiremans ol :;nrum :!I:l of thé Emergoncy. Planning and Community. Right-1o-Know A

(Title [0 et thie Suporfund A dmorits prd 2 atleny Ac of 1800) and AD CF R Part 372 Folantinfly repertable chomi arn indicatod with o chockmark in the "EFCRA" t.olmnn and » Chamical
Abstrct Sarvices (CGAS] fagrtry nimber is ptmﬂnd for each such chemlcal in ardidlon to o porcont by w:-hpr.: of Whe chemical present in Bis produet. | I fENf v slone b o whethar
your clily is reguired to submil 8 Toxe Relenss nventory Report under ERCRA Saclion 313 .

Certification No.: 1064526
Certification Date:  4/17/2013 —
Issued By: Bryun Jantzen o Bryyn Jantzer!

This reporl is issued In compliance wilh the requirements of EN10204 3 1/1S0 1047431 b
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Mate‘lllalTeSt Ref_?i FVC Canada Ltd.

< FVC Heat Nbr;as4 An Ameriforge Group Company
7410A-5 Street S.E. Calgary, Alberta T2H-2L9

Ao oy 1SO 9001:2008 Certified Sales: (403) 255-9011 Fax: (403) 255-7239
FOREMOST UNIVERSAL 00011761 |PO: 150215 |Sabs(hder:c13166 Line: 7
6614 50th AVENUE ltem Code: HBN040300120A004A1 [ Qty: 4
T9V 2W8 LLOYDMINSTER, AB Item Desg: HBN; SA350LE2, 300#,4"x12", RE )
CA P Mill Heat Re390
Spec: ASME SA350-LF2-CL1: 2013 Edition
Element  (%wt) Ladle Product EPCRA  CAS# Element  (%wi)  Ladle Product EPCRA  CAS#
C Carbon .20 ¢Cr Chromium v 7440-47-3
Mn Manganese 0.94 v 7439-96-5 Mo Molybdenum
P  Phosghorous 0.008 : v Vvanadium
S Sulphur 0,015 i Ccp columbium (B
Si Silicon ﬂ ?.B : Al Alumninum
Cu Copper 0,14 v 7440-50-8 i CE CH¥n/6+(Cr+
Ni Wickel 0.07 v 7440-02-0 ! Cb+v

Mechanical Testing H Heat Treat
Test Lab P&B 197787.0 i Heat Treatment Normalized
BHN (QTC) 137 - 137 :
Elg (%) 35 : Other
RA (%) 64 {Country of Origin Usa
Tensile (ksi) 70.900 iManufactured In USAa
Yield (kai) 43.200 i Production Method EF
Charpy (ft-1bs) 25 — 12 - 22 {Fully Killed YES
Charpy Temp (F) -50 %Made to Fine Grain Practice YES
Avg Energy 3 Specimens (ft-1bs) 19 :
Min Energy 1 Specimens {ft-1bs) 12 '
Shear (%) 20-10-10 :
LatExp (Mils) 19-9-17 ;

MATERIAL MEETS WACE M
YIELD STRENGTH MEASURED AT 0.2% OFFSET.
FVC STANDARD MANUIACTURING PRACTICES:
1) FLANGE DIMENSIONS & BOLTING COMPLY - ASME B16.5.

2) SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTION VIII DIV. 1 OR DIV. 2 PER CUSTOMER
DESIGN/FVC DESIGN.

3) MATERIAL SPECIFICATION COMPLIES WITH ASME SECT. II PART A.

4) ALL FVC MATERIAL MANUFACTURED PER FINE GRAIN PRACTICE.

5) ALL FVC MATERIAL CERTIFIED PER EN 10204 Type 3.1 UNLESS OTHERWISE SPECIFIED.

6) CERTIFICATE OF INSURANCE AVAILABLE UPON REQUEST.

7) PRODUCT FREE OF MERCURY CONTAMINATION.

5D Elongation in 2" round specimen.
(zcvn(mn/611 ((Cz+Mo+V)/5) + ((Ni+Cu)/15),

EFCHA Supplior Nolbcation: This prodoec may contaln one o indre ioxtc chomicily subject 1o e tupctlmu mqulm.r:-unu ot Se:m ‘31 3 ol Up Enlmgmu:y Plonning and Cotmmunity fighto-inmw At
(Fitter 1) af tho Superlund Amapdments and Reauthonzation Aut of 1986) and 40C F R Part 372, Pal o | tad With & chegkmnik in the "EP(:!M rrﬁumn nna w Chomical
Avslract Senvicos (CAS) repislry numbisr is provided for sach slich chenlcal Ih addiion 1o the percen! by wtnuht ot tha elismicsl prsan i) his prodyct 11 s yolir tas; ol b ds whuthar
your [aclity i3 muird o wibmit & Teoos Rulease ventory Repod undar EPCRA Secticn 313

Certification No.: 1082492
Certification Date:  10/3/2013 M

Issued By: Bryun Jantzen ryun *éntzen
This report is issued in compliznce with the requirements of EN10204 3 1/1S0O 1047431 b
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Material Test Report ~ FVC Canada Ltd.

FVC Heat Nbf. A651BN An Ameriforge Group Company
7410A—5 Street S.E. Calgary, Alberta T2H-2L9

T —— 1SO 9001:2008 Certified Sales: (403) 255-8011 Fax: (403) 255-7239

FOREMOST UNTIVERSAIL 00011761 |PO: 150215 [Sales Order; 13166 Line: 7
6614 50th AVENUE Item Code: HBN0O40300120A004A1 [Qty: 1
19V 2W8 LLOYDMINSTER, AB lterm Desc: HBN, SA350LF2, 300%, 4"x12", RE
CA PP Mill Heat: MM11163197
Spec: ASME SA350-LF2-CL1l: 2013 Edition
Element (%wt} Ladle Product EPCRA CAS# I Element (Yowt) Ladle Product EPCRA CAS#
C Carbon ODLT i Sn Tin 0,008
Mn Manganese 1,21 v 7439-96-5 E B Boron u_opgz

Phosphorous 05011 é Ti Titanium 0.001 v 7440-02-0
s Sulphur 0 095 P Al Aluminum
i Silicon 0,18 ica calcium
Cu Copper .21 v 7440-50-8 i N  Nitrogen
Wi Nickel 0.08 v 7440-02-0 : As Arsenic v 7440-38-2
Cr Chromium 0,08 v 7440-47-3 % CE  CHMn/6+(CrM
Mo Molybdenum ﬂ".dfil | CUNi+Cr+Mo+V
v Vanadium 0'.015 I Cr+Mo
Cb Columbium (N 0.002

Charpy (ft-1lbs)
Avg Energy 3 Specimens (ft+-1bs)

54 - 55 - 179
63

Min Energy 1 Specimens (ft-lbs) 54 ]
Shear (%) 20-20-30 :
LatExp (Mils) 47-46-65

Mechanical Testing H Heat Treat
Test Lab BMF 50865 gﬂaat Treatment Noxmalized
BHN (QTC) 146 - 146 :
Elg (%) 36.00 Other
RA (%) 74.00 iCountry of Origin
Tensile (ksi) 72.380 iManufactured In
Yield (ksi) 40.561 ;Heduction Ratio (Mill) x:1
Charpy Temp (F) -50 iMada to Fine Grain Practice

MATERIAL MEETS M X

YIELD STRENGTH MEASURED AT 0.7% OFFS[
FVC STANDARD MANUFACTURING PRACTICES:

1) FLANGE DIMENSIONS & BOLTING COMPLY - ASME B16.5.

2) SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTION VIII DIV.
DESIGN/FVC DESIGN.

3) MATERIAL SPECIFICATION COMPLIES WITH ASME SECT. II PART A.

4} ALL FVC MATERIAL MANUFACTURED PER [FINE GRAIN PRACTICE.

5} ALL FVC MATERIAL CERTIFIED PER EN 10204 Type 3.1 UNLESS OTHERWISE SPECIFIED.
6) CERTIFICATE OF INSURANCE AVAILABLE UPON REQUEST.

7} PRODUCT FREE OF MERCURY CONTAMINATION.

CE=C+ (Mn/6)+( (Cr+Mo+V}/5) +({Ni+Cu}/15),

1 OR DIV. 2 PER CUSTOMER

EFGRA Supplior Notification: This praduct may contiin one or mare toxic chemicals subjectin the reporting requirements of Section 313 of the Emergency Planning and Community Right-in-Know Act
{Title lilof ihe Supertund A and Reaul lon Act of 1888} and 40 C FIR Pan 372, F repartablo cf Is are Indicsted with a checkmank n the ' EPCRA" calumn and a Chanucul
Abstracl Services (CAS) regisliy number is provided for gach such chemizal In addition Lo the percenl by weight of e chzmical present in this product 11is your responsibilily wlooe Lo d I

yaur faciiity ¢ required to submit a Toxic Release inventory Hepon under EFCRA Section 313
4 % ___

Certification No.:
Certification Date: 10/3/2013

1082494

Issued By: Bryun Jantzen
This repon is issued in compliance wilh lhe requirements of EN10204 3 1/1SO 104743 1b

> / “Bry n'Janyzan
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METALFAR

PRODOTTI INDUSTRIALI S.P.A,

STAMPAGGIO A CALDG DI ACCIAI COMUNI - LEGATI € INOSSIDABILI

SEDE AMMINISTRATIVA E STABILIMENTD:
23861 CESANA BRIANZA (LC) - italy
Via G, Parini, 28
Tel, +39 031.655441
Fax +39 031,655149
quality.mil@{armas.com

CONPANY WITH QUALITY MANAGEMENT

CERTIFICATO DI COLLAUDO SECONDO EN 10204 - 3.1 INSPECTION CERTIFICATE

Certlf. N. 2245
DDT/ Det Note N, 1798

Del/Dated 08.05.2012
Del/Dated 07.05.2012 Ns.Ord./ Our ref. N.

Fattura/Invoice N, 1543 DeliDated 07.052012

Del/Dated

SYSTEM CERTIFIED BY DRV
= IS0 9001:2008 =

TRANS AM PIPING PRODUCTS LTD

9335 ENDEAVOR DRIVE S.E.

Dest.: F.F.F. c/o TRANS AM PIPING PRODUCTS LTD

9335 Endeavor Drive S.E.

SALA PROVE E ANALISI MATERIALI / MATERIAL TEST DEPARTMENT T350A1 CALGARY, ALBERTA CA |T350A1 CALGARY, ALBERTA CA
Pag.5 - 8
COD. COL COLATA Pas. VS.ORDINE Q.TA' DESCRIZIONE DIM.INACC. A VISIVO E DIMENS.
HEAT CODE HEAT ITEM YOUR REFERENCE QTY DESCRIPTION DIM. ACCORDANCE TO VIS, & DIVENS.
£ 12179999 087 3812/TRANS AM 68,00 . BLIND 300 RF 4" LF2CL1 examm ASME/ANSI B16.5 -2009 SATISFACTORY
™ x
TERIALE / MATERIAL C% Si% Mn% S% P% Cro% Ni% Mo% T% Cu% V% Nb% N% Al C.E%
ASTM A350 LF2 CL1/2 {LADLE) 0,200 0,210 0,950 0,003 0,012 0,060 0,040 0,010 0020 0,100 0,001 0,002 0,010 0,026 0,382 -
PROVETTA / TEST SPECIMEN  FORMA SNERVAMENTO ROTTURA ALLUNGAMENTO CONTRAZIONE DUREZZA RESILIENZA / IMPACT TEST - JOULE/cm2 SNERVAMENY.O
BEZ.mm2 LUNG. mm SHAPE YIELD POINT TENSILE STRENGHT ELONGATION REDUCTION OF AREA HARDNESS YIELD POINT Ns.RIIL
SECT,mm2  LENGHT mm 1=0 2=0 Nimm2 >=0,2% N/mm2 >= = Use H3W TIPO f TYPE 10x$0mm c 1 2 3 Nmmz >=1,0% OUR REF,
126,60 50,80 1 328,0 530,0 31,0 58,0 159,0 - 163,0 -50 66 68 66 0,0
MATERIALE IN ACCORDO A/ MATERIAL IN ACC, TO TRATTAMENTO TERMICO / HEAT TREATMENT FORNO / FURNACE ORIGINE / ORIGIN
ASTM/ASME A 350/SA 350 M - 11 ASME CODE SECT. Il, PART A, ED. 2010 NORMALIZED AT 930 C - COOLED IN STILL AIR ELECTRIC FURNACE EUROPE
CSA Z245.12 GRADE 248 CAT.il
COD.COL COtAaTA POS, VS.ORDINE Q.TA' DESCRIZIONE DIM.IN ACC. A VISIVO E DIMENS.
HEAT CODE HEAT ITEM YOUR REFERENCE Q.TY DESCRIPTION DIM. ACCORDANCE TO VIS, & DIMENS,
12/39959 141 3876/TRANS AM 240,00 §/0 150 RF 3" A105N ASME/ANSI B16.5 -2009 SATISFACTORY
MATERIALE ¢ MATERIAL C% Si% Mn% S% P% Ct% Ni% Mo% Ti% Cu% V% Nb% N% A%  CE%
ASTM A105 (LADLE) 0,200 0,240 05970 ¢, 010 0,009 0,100 0,050 0,010 0,048 0,130 0,002 0,002 0,000 0,025 0,396
PROVETTA/ TEST SPECIMEN FORMA SNERVAMENTO ROTTURA ALLUNGAMENTO CONTRAZICNE DUREZZA RESILIENZA / IMPACT TEST - JOULE/cm2 SNERVAMENTO
SEZ.mm2  LUNG.mm SHAPE YIELD POINT TENSILESTRENGHT ~ ELONGATION REDUCTION OF AREA HARONESS YIELD POINT Ma Rif,
SECT, mm2 LENGHTmm 1=0 2=D Nimm2 >=0,2% Nimm2 »= %o *%h>= HBW TIPQ I TYPE 10x40mm “c 1 2 3 Nimm2 >=1,0% OUR REF.
126,60 50,80 1 350,0 526,0 30,0 59,0 169,0 - 163,0 KV 20 a6 80 84 0,0
MATERIALE IN ACCORDO A / MATERIAL IN ACC. TO TRATTAMENTO TERMICO / HEAT TREATMENT FORNO / FURNACE CRIGINE / ORIGIN

ASTM/ASME A 105/SA 105 M - 11 ASME CODE SECT. I, PART A, ED. 2010

CSA 2245.12 GRADE 248 CAT

NORMALIZED AT 920 C - COOLED IN STILL AIR

ELECTRIC FURNACE

EUROPE

APPROVED TO
ASME SEC. Il PART A
2010 ED 11a Addenda

DATE: __JUN 76 2017

APPROVED BY:
MALONEY INDUSTRIES

APPROVED T0
ASME SEC. Il PART A

5010 £D
DATE: -IUN 78
APPROVED BY/
MALONEY INDUSTRIES

APPROVED T0
ASME SEC. Il PART A
2007 ED 09 addenda

pate: JUN 2 B
APPROVED BY-{_
MALONEY INDUSTRIES

NOTE MANUFACTURING IN ACCORDANCE WITH ORDER AND SPECIFICATION
NOTES MATERIAL IN ACCORDANCE WITH NACE MR-D175/2003 ISO 15156-2009
MATERIAL IN ACCORDANCE WITH NACE MR-0103/2010

UFFICIO CONTROLLO QUALITA'
QUALITY CONTROL DEPARTEMENT

ENTE UFFICIALE DI COLLAUDO
INSPECTION AUTHORITY

MARCHIO PRODUZIONE
MANUFACTURER'S SYMBOL

/Jwﬁs S

Vi hty

- ~

(VFE




Nba/b
FVC Canada Ltd.

Material Test Report
An Ameriforge Group Company

(_ FVCHeatNbr: C959BN >
\d":#—-/-?MOAé Street S.E. Calgary, Alberta T2H-2L9

ISO 9001:2008 Certified

AR oy Sales: (403) 255-9011 Fax: (403) 2565-7239
FOREMOST UNIVERSAL 00011761 |PO: 150215 [Sates Order: c13166 Line: 8
6614 50th AVENUE item Code: LWN020300090A004A1 [Qty: 2
T9V 2W8 LLOYDMINSTER, AB Iitem Desc: LWN, SA35CLEF2, 3004, 2"x9", RF
CA Mill Heat: 2130958
Spec: ASME SA350-LF2-CL1: 2013 Edition
Element  (%wt) Ladle Product EPCRA  CAS# | Element  (%wt) Ladle Product EPCRA  CASH
C Carbon 0.18 *B Boron 0.0002
Mn Manganese 1.11 v 7439-96-5 Ti Titanium 0.001 v 7440-02-0
Phosphorous 0.008 i Al Aluminum 0.028
§  Sulphur 0.005 i ca Calciun 0.0043
S§i Silicon 0.22 N Nitrogen 0.0079
Cu Copper 0.16 ¥ 7440-50-8 } As Arsenic 0.005 v 7440-39-2
Ni Nickel 0.07 v 7440-02-0 : Sb Antimony 0.002 v 7440-36-0
Cr Chromium 0.10 v 7440-47-3 i CE CH/6+(Com 041
Mo Molybdenum 0.02 ! CutNi+Cr+Mo+V 0.38
v Vanadium 0.026 I Cr+Mo 0.12
Cb Columbium (N  0.001 v 0.027
Sn Tin 0.010
i -
i .|
: =
(] =]
3 w
Mechanical Testing 3 Heat Treat
Test Lab AMF 55085 ' Heat Treatment Normalized
BHN (QTC) 143 - 143 :
Elg (%) 39.00 Other
RA (%) 70.00 iCountry of Origin UsA
Tensile (ksi) 72.869 iManufactured In usa
Yield (ksi) 47.605 i Production Method EAF
Specimen Orientation Longitudinal PFully Killed YES
Charpy Temp (F) -50 éReduction Ratio (Mill) x:1 14.9:1
Charpy (ft-1bs) 38 - 118 - 79 1Gr.sz. 6
Avg Energy 3 Specimens (ft-lbs) 79 ‘Made teo Fine Grain Practice YES
Min Energy 1 Specimens (ft-1lbs) 38
Shear (%) 30-50-30
LatExp (Mils) 30-80-60

EPCRA Supplier Notilicalion: This product may conlain one or mare toxic chemicals subject to the reporting requirements of Section 313 of the Emergency Planning and Communily Right-to-Know Act
(Tite Il of the Superfund Amendmenls and Reaulhorization Act of 1986) and 40 C F R Part 372 Potenlially reportable chemicals are indicated wilh a checkmark in the "EPCRA" column and @ Chemical
Abstract Servicas (CAS) regisiry numbar is provided for each such chemical In additlon lo the percent by weight of the chemical present in this product It is your responsibility alone to determine whelher
your facility Is required to submit a Toxic Release Inveniory Report under EPCRA Seclion 313,

Certification No.:
Certification Date: 10/3/2013

Issued By: Bryun Jantzen
This report is issued in compliance wilh the requirements of EN10204 3,1/1SO 104743 1b

1082496

Page 1 of 2



Material Test Report N —

FVC Heat Nbr: C959BN An Ameriforge Group Company
7410A-5 Street S.E. Calgary, Alberta T2H-2L9
1SO 9001:2008 Certified Sales: (403) 255-9011 Fax: (403) 255-7239
FOREMOST UNIVERSAL  00011761[PO: 150215 | Sales Order: ©13166 Line: 8
6614 50th AVENUE ltem Code: LWN020300090A004A1 [Qty: 2
T9V 2W8 LLOYDMINSTER, AB ltem Desc: LWN, SA350LF2, 3004, 2"x9", RF
CcA Mill Heat: 2130958

Spec: ASME SA350-LF2-CL1: 2013 Edition

MATERIAL MEETS NAGE . ) : Elongation in 2" round specimen.
YIELD STRENGTH MEASURED AT 0.2% OFFSET. CE=CH(Mn/6)+({Cr+Mo+V}/5)+({Ni+Cu}/15),

FVC STANDARD MANUFACTURING PRACTICES:

1) FLANGE DIMENSIONS & BOLTING COMPLY - ASME B16.5.

2) SELF-REINFORCING NOZZLES COMPLY WITH SPECIFICATION OF SECTION VIII DIV. 1 OR DIV. 2 PER CUSTOMER
DESIGN/FVC DESIGN.

3) MATERIAL SPECIFICATION COMPLIES WITH ASME SECT. II PART A.

4) ALL FVC MATERIAL MANUFACTURED PER FINE GRAIN PRACTICE.

5) ALL FVC MATERIAL CERTIFIED PER EN 10204 Type 3.1 UNLESS OTHERWISE SPECIFIED.

6) CERTIFICATE OF INSURANCE AVAILABLE UPON REQUEST.

7) PRODUCT FREE OF MERCURY CONTAMINATION.

EPCRA Sugtplior Motification: Thia product may contoin ane of more loxic chamicals subjont fo the roporting raguiremonts of Section 313 of the Emergency Planning and Commurity Fught-to-Know Ad

{ Titka 1) ol ihe: Superfund Amendments and Reauthorzation Actof 1906) and 40 Q.F R Pail 372 Polentinlly fepostabia chovnieats s indicated wilh a chockmak in the A" eolumin and a Chemical
Abstract Survics (CAS] regialry riumber |8 provided lor sacts such chamical in additlon to tho percant by weight of the shamicat present in thin prodict. I fs your bty olor to. d dhinthy
o Taesliny is revuined (o submil B Toge Rolease Invantory Roport under EPCRA Seclipn 313

Certification No.: 1082496 -
Certification Date:  10/3/2013 ( [ L :fkf_ _

Issued By: Bryun Jantzen ~Biyun Jahtzen

This report is issued in compliance with lhe requirements of EN10204 3 1/1SO 104743 1.b Page 2 of 2
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SPECTRUM NDT LTD. N2 55953

Radiographic Inspection Report

JiENT: MALONEY INDUSTRIES JOB LOCATION: CALGARY, ALBERTA
woB#: _ I0I1F9Y-/O | P.O. #: paTE: 20/3-)0-23
ISOTOPE: IR'* FILM: GAVERT D4 [ | CODE: UWS51 DZ/ MATERIAL: [ G [ ]SS
FILM/CASS: 1 D5 [ | uws2 [ ]
TECH #1 D7 DZ/ B31.3 VEIWING []'/w EXPOSURE
EFSS: 3.5mmz OTHER: OTHER [ ] [ Iow [
ABBREVIATIONS: (LEGEND)
IF - INCOMPLETE FUSION P - POROSITY BT - BURN THROUGH LC - LOW COVER
IP - INCOMPLETE PENETRATION | - ICICLES C - CRATER CR - CRACK
S - SLAG UC - UNDERCUT HL - HIGH-LOW
FILM NO.| LOCATION IF | IP S P | UC|BT| C | LC |CRJOK|REJ REMARKS SFD DIA. SOD [MSSOFD| THICK | # EXP | WS

ArAIECITEAATVATERITES

_):’l o-Is” A "
(75D v NI l
FoH| U e \
K=o / A X
Lo~ AL (1422 \y
790 / |
W03 / |
105=12D v |

| S X
. x

[ 3R a-Is U |/
/s-30| | |4 o |22 v
30-YY| (V. / A} \
460 14 \/ (L\/
-7/ I M N ¥
75 %0 A U | ¥ Sl |/ vIi\J (;5
D6 P J
/0 7=/2D U gmisS \_

INSPECTOR: %‘) CLIENT REPRESENTATIVE: A%W /ﬂ/Z/%//;

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE.
ASNT Il COMMENTS:

= O reanes Hia | /6-HERIT




RA #:

SPECTRUM NDT LTD. N2 55947

Radiographic Inspection Report

_.IENT: MALONEY INDUSTRIES

JOB LOCATION: CALGARY, ALBERTA

woB#: _ 30789 - /0] P.O. #: pate: A/ 3-/0 -2
ISOTOPE: IR92 FILM: GAVERT D4 :] CODE: UWw51 MATERIAL: M CS |:] SS
FILM/CASS: 1 D5 uws2 [ ]
TECH #1 D7 B31.3 VEIWING |I/|/sw m/é(msumz
EFSS: 3.5mmx+ OTHER: OTHER [ | [Iow []
ABBREVIATIONS: (LEGEND)
IF - INCOMPLETE FUSION P - POROSITY BT - BURN THROUGH LC - LOW COVER
IP - INCOMPLETE PENETRATION |- ICICLES C - CRATER CR - CRACK
S - SLAG UC - UNDERCUT HL - HIGH-LOW
FILM NO.| LOCATION IF | IP S P | UC|BT| C |LC|CRJOK|REJ REMARKS SFD DIA. SOD MSSOFD| THICK | # EXP | WS
N } p 4
269 72128 (L)% | | | SK
¥
LZ | 81s v// | :
[S+30 L/ A
Y A A |
Y§s=60 U / [
WO- I v (I
Z-90 i 114 l/,, WRTPR IR L.. i/ /
Gp-/o5 V] K/ U '
W 1
/65-(2D %

INSPECTOR: /»EJKAQ

e

CLIENT REPRESENTATIVE: W /,/Af/j/zr’/fg

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE.

ASNT Il

ASNT Il %/ _ _:ﬁ./ )
cGSBIl Cy 1 [ (PZA{IACAN /;\?0

COMMENTS:

E-Hz 47




SPECTRUM NDT LTD. N2 55992

AR #

Radiographic Inspection Report

_ _LENT: MALONEY INDUSTRIES JOB LOCATION: CALGARY, ALBERTA

soB# TS0 P.O. #: pate: R0]3-(/-6

ISOTOPE: IR™? FILM: GAVERT D4 [ | CODE: UWS51 gﬂ MATERIAL: @’ cs [ __]ss
FILM/CASS: 1 D5 [ ] UWs2 ]

TECH #1 D7 ﬁ B31.3 VEIWING [ g4 sw ]Z/EXPOSURE
EFSS: 3.5mmx OTHER: OTHER [ | [ ow [
ABBREVIATIONS: (LEGEND)

IF - INCOMPLETE FUSION P - POROSITY BT - BURN THROUGH LC - LOW COVER

IP - INCOMPLETE PENETRATION |- ICICLES C - CRATER CR - CRACK

S-SLAG UC - UNDERCUT HL - HIGH-LOW

FILM NO.| LOCATION IF | IP S P | UC | BT | C | LC | CR}JOK|REJ REMARKS SFD DIA. SOD |MSSOFD| THICK | # EXP

ey A BA T ATVANRFER

\h

C-l o+ ( v _|Ame7
[/S30 i i P
304 7l [
4160 V , [ )
4o-7C £ Vi 677
7~70| V|
Gg - jp5”] A 1P 97%-lpa| |-
(6120 2 VI o
1204347 vl l 1
/35=15D | A VLY
(55165 U > Wiy
85=/§0] Vil J
(549¢ [ L 19 (M
[rF2i0] | ] U |g7% VARV /
Zlo 2247 2 ‘l; 215 (/ /

22(-736> [

C
~

el
—

INSPECTOR: @

CLIENT REPRESENTATIVE: LM/ “/5//3

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE.

ASNT Il | ]

ASNT Il

cGsBIl % TG (el # f&:(/Q

COMMENTS:

(6-4% 1




SPECTRUM NDT LTD.

Radiographic Inspection Report

RR #:

N2

55993

_ _LENT: MALONEY INDUSTRIES

JOB LOCATION: CALGARY, ALBERTA

20789—/2]

JOB #: P.O. #:

ISOTOPE: IR12 FILM: GAVERT D4 [ | CODE: Uws1 gﬁ
FILM/CASS: 1 Ds [ | uws2 [ |
TECH #1 o7 O A B31.3
EFSS: 3.5mmx OTHER: OTHER [ ]

pate:_£013-/]-64

—Jow []

MATERIAL [ t¥Cs [ ] ss

VEIWING m/sw ﬁzXPosunE

ABBREVIATIONS: (LEGEND)

IF - INCOMPLETE FUSION P - POROSITY BT - BURN THROUGH LC - LOW COVER
IP - INCOMPLETE PENETRATION | - ICICLES C - CRATER CR - CRACK
S - SLAG UC - UNDERCUT HL - HIGH-LOW
FILM NO.| LOCATION IF P S P | UC|BT| C |LC|CRJIOK|REJ REMARKS SFD DIA. SOD |MSSOFD| THICK | # EXP | WS
37T |24 1'% 16| (X M.
CA o~ ,1 T
(=30 ol V), |24 . l \
30 -45| / ‘ | | p
U0 Pl L5 \
60-71 1 V1
29z V]
G015 Vi
—|arizg [ En. ¥
J78-13 V Wi [
/32150 a2V v |
A4l Z A lss (]

/6§80

™~

g

/175 Z U Vg5 Y [V

/957240| / /| v ,

R1D-22 A, |pm LA W/
= [ / \ / &/ Y%

[

INSPECTOR: @

CLIENT REPRESENTATIVE: W )\/5/\[3

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE.

ASNT Il
ASNT I B a—
CGSB |l > (

I e e

COMMENTS:

/6 HEX)T




SPECTRUM NDT LTD.

RR #:

10

55997

Radiographic Inspection Report

_ _ENT: MALONEY INDUSTRIES

JOB LOCATION: CALGARY, ALBERTA

-y R s
JOB #: 0789 /6 [ P.O. #: patE: 2013 -0 6
ISOTOPE; IR'2 FILM: GAVERT D4 [ | CODE: UW51 Eﬂ/ MATERIAL: |—_17|/ cs [_]ss
FILM/CASS: 1 D5 [ ] uws2 [ |
TECH #1 o7 B31.3 vewmne [l ow [zﬂxposune
EFSS: 3.5mmz OTHER: OTHER [ ] [ 1ow [
ABBREVIATIONS: (LEGEND)
IF - INCOMPLETE FUSION P - POROSITY BT - BURN THROUGH LC - LOW COVER
IP - INCOMPLETE PENETRATION | - ICICLES C - CRATER CR - CRACK
S - SLAG UC - UNDERCUT HL - HIGH-LOW
FILM NO.] LOCATION IF|IP | S P | JUC|BT| C |LC|CRJOK|REJ REMARKS SFD DIA. SOD |MSSOFD| THICK | # EXP | WS

3TH TR | %

.M.

CAl o4

A »

5 Jarnll

\‘\\

4560

—
oty

——._____Q‘

Y,
V4
/|
V|
éﬁ "7( L///
75740 A
g ~/0 ] { A |90 /
b5=120 v Vil /
/2943y [ i/
/31:/5’{) . L// .f)‘t /
s J 7
/65—1%0 4 A AV
— ! 1™ AU
"Z/Dl . LA~ N
20224 7, o/
- J L// N

INSPECTOR: @

CLIENT REPRESENTATIVE: W/ )l[?ﬂ3

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE.

ASNT Il
ASNT I
CGsB I

L 1
Itl—-—‘
R 7\

artiees € 130

COMMENTS:

/644 1|7




SPECTRUM NDT LTD.

Radiographic Inspection Report

RR #:

56032

—oENT: MALONEY INDUSTRIES

JOB LOCATION: CALGARY, ALBERTA

JOB #: 20 7% ‘:7 /0] P.O. #: oate: £L20134(-26
ISOTOPE: IR'? FILM: GAVERT D4 i: CODE: UW51 g MATERIAL: M‘CS |:| SS
FILM/CASS: 1 D5 |:| uws2
TECH #1 o7 [T B31.3 VEIWING [Z/SW m/EXPOSUHE
EFSS: 3.5mmz OTHER: OTHER [ | [ 1ow [
ABBREVIATIONS: (LEGEND)
IF - INCOMPLETE FUSION P - POROSITY BT - BURN THROUGH LC - LOW COVER
IP - INCOMPLETE PENETRATION | - ICICLES C - CRATER CR - CRACK
S - SLAG UC - UNDERCUT HL - HIGH-LOW
FILM NO.| LOCATION IF | IP S P | UC|BT | C |LC | CRJOK|REJ REMARKS SFD DIA. S00D MSSOFD| THICK | # EXP | WS
375722126 |16 12| (| X¢.
' P P
CH (o5 I . I
(§-70 . V/ ; |
%0 4y~ X1 X| 3% )
fo%)o/ _ X | Zr itk [ L[
0, i v . )
7(~70 / i
720 ! [
[OF (20 Vi \Wi
/20175 [ V %
/355D X X [T dield
i=id X X |Zvr e |60Y
180 | X X Sel17-/20)
/91210 £/ L/ VAN P R
20622 2| [ X|stfe 213214 V V/
_ aazk AN
%

INSPECTOR: ﬂ}

CLIENT REPRESENTATIVE:

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE.

ASNT Il
ASNT I
CGSBH

[ ]
S TRkl # ado

| i?Jg_

COMMENTS:

/6 4% x| 7




RRA #:

SPECTRUM NDT LTD. N2 56034

Radiographic Inspection Report

L.ENT: MALONEY INDUSTRIES JOB LOCATION: CALGARY, ALBERTA
JOB #: B0 /ZA-/6 | P.O. #: pate: RO13~||~27F
ISOTOPE: IR FILM: GAVERT D4 [ | CODE: UW51 @/ MATERIAL: [CA'CS [ SsS
FILM/CASS: 1 D5 [ | uws2 [ |
TECH #1 D7 |jzf B31.3 VEIWING |‘l_7|/sw @/EXPOSURE
EFSS: 3.5mmx OTHER: OTHER [ | [ 1ow [ ]
ABBREVIATIONS: (LEGEND)
IF - INCOMPLETE FUSION P - POROSITY BT - BURN THROUGH LC - LOW COVER
IP - INCOMPLETE PENETRATION | - ICICLES C - CRATER CR - CRACK
S - SLAG UC - UNDERCUT HL - HIGH-LOW
FILM NO.| LOCATION IF [IP | S P | |UC|BT | C [LC|CRJOK|REJ REMARKS SFD DIA. SOD |MSSOFD| THICK | # EXP | WS

379 7213¢ 1'% [(Y7] (| 4.
/

CHrll 36"
5559
/945~
Jbo ¥
179 -/89
2)3—21«( |

\
\
Ny

SNERER
]

INSPECTOR: @ CLIENT REPRESENTATIVE: WMZZZ [_L

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE.

ASNT Il I COMMENTS:
o B ernens Fage | 6157




SPECTRUM NDT LTD. Ne 56088

RR #:

Radiographic Inspection Report

_ LENT: MALONEY INDUSTRIES
JOB #: - chJ

ISOTOPE: IR"? FILM: GAVERT D4 | |

FILM/CASS: 1 D5
TECH #1 D7

EFSS: 3.5mmzx OTHER:

JOB LOCATION: CALGARY, ALBERTA
P.O. #: paTE: L203—12-23

CODE: UW51 @/ MATERIAL: @' cs [_]ss
uws2 [ | ,
B31.3 VEIWING @/sw @/EXPOSURE
OTHER [ ] [ low [ ]

ABBREVIATIONS: (LEGEND)

IF - INCOMPLETE FUSION P - POROSITY

IP - INCOMPLETE PENETRATION | - ICICLES

S - SLAG UC - UNDERCUT

BT - BURN THROUGH LC - LOW COVER
C - CRATER CR - CRACK
HL - HIGH-LOW

FILM NO.| LOCATION IF|IP|S | P | {[UCIBT| C

LC

CR | OK |REJ REMARKS SFD | DIA. | SOD [MSSOFD| THICK | # EXP | WS

3R 72136 1% | 1L (

C—\| o5

({530

245

Us=¢e

] Y \ \

-7y

5=9p

(65

/oS~ 126

125-13"]

[35=/5® A

144

&
]

[$B-US”

M—
P
™~
-
I

/659D

(T

L 165 Vi V4

[fo45€

/957216

NN S

M 20

21e225]
24=23¢

bl 24N % |1 | |

J—\ | oS

($-%0

>0 41|

NN AL AN ANANANANANANANANANAY NS

Us=to

N

Ll-77"

(=90

Y05 |
/25—120| ]

4

7

¢ om76 UBYN

/ SZYIN
/ \

CRRN K

INSPECTOR: /F&'

CLIENT REPRESENTATIVE: M w’/ } T L/ ZL{ ﬁ 3

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE.

ASNT || ]

Lo s ¥ (S | 24-Y% 47 T tarrion)

COMMENTS: & /Ug /fﬁd/ér




SPECTRUM NDT LTD.

Radiographic Inspection Report

RR #:

N2

56089

_ _(ENT: MALONEY INDUSTRIES

357849101 PWHT

JOB LOCATION: CALGARY, ALBERTA

pATE: L0/5- /23D

JOB #: P.O. #:
ISOTOPE: [IR"2 FILM: GAVERT D4 % CODE: UWS51 {%/ MATERIAL: [ZZ/CS [_—_| SS
FILM/CASS: 1 D5 UW52
TECH #1 o7 (LA B31.3 VEIWING [Bév EXPOSURE
EFSS: 3.5mmz OTHER: OTHER [ | [ Iow [
ABBREVIATIONS: (LEGEND)
IF - INCOMPLETE FUSION P - POROSITY BT - BURN THROUGH LC - LOW COVER
IP - INCOMPLETE PENETRATION | - ICICLES C - CRATER CR - CRACK
S - SLAG UC - UNDERCUT HL - HIGH-LOW
FILM NO.| LOCATION IF P | UC|BT | C |LC |CR | OK|REJ REMARKS SFD DIA. SOD |MSSOFD| THICK | # EXP | WS
~o BIATL 36| (%5 ]17] 1
- 4 ﬂ/
(DE—';O "4 i
-G53 | U iR
L{) L0 ] V/ YL
L0-7y v,
7590 % q
/‘jaf/m/ o |tz i7
0{~20 U
/lzgs)5 l ;;j /25 \/ /L
_-/
(5D-1b U |Am Y 1/
JbS—15 % Y4
/D-15¢ V: % VARY
/95-2) 0 [ _5 203 [CI
2/0-22
SRR / L 1231
AT : . 26M 721241121 (%] ( o
- = U, S
/\»3? ' N YL 214
”Lll V - i .
45—~0 A V
bo-7¢ A |Pmelo AN
= | ] v |79 \/ L/(v/-
Z04058” U |emeis4) [
L4~2p } Y4 ¥}

INSPECTOR: %‘

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE.

ASNT II
ASNT Il
cGsBll

——
X Te\elt * (o

CLIENT REPRESENTATIVE:

e

COMMENTS:

g7 TE

I Sy r700v.

{,




SPECTRUM NDT LTD.

RR #:

N2

56090

Radiographic Inspection Report

~_ENT:- MALONEY INDUSTRIES

oo S0789-Jo| FPUWHT

P.O. #:

JOB LOCATION: CALGARY, ALBERTA

DATE: 2014-6(—-02-

ISOTOPE: IR FILM: GAVERT D4 ,|;| CODE: UW51 |]Z]/ MATERIAL: [CZfcs [ ss
FILM/CASS: 1 Ds [, uws2 []
TECH #1 p7 [/ B31.3 VEIWING E‘]/sw ]I}!/EXPOSUFIE
EFSS: 3.5mmz OTHER: OTHER [ [ 1pbw [ ]
ABBREVIATIONS: (LEGEND)
IF - INCOMPLETE FUSION P - POROSITY BT - BURN THROUGH LC - LOW COVER
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INSPECTOR: ﬂg

CLIENT REPRESENTATIVE: %/%/ ‘/%

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE
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SPECTRUM NDT LTD.
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Radiographic Inspection Report

{ENT: MALONEY INDUSTRIES

307890 FlwHT

JOB LOCATION: CALGARY, ALBERTA

JOB #: P.O. #: pate: 20/4 -0~ 57~
ISOTOPE: IR"2 FILM: GAVERT D4 [ ] copE: uws1 [ BT MATERIAL: [LACS [ ]SS
FILM/CASS: 1 D5 uws2
TECH #1 D7 % B31.3 VEWING [ ZT sw [jkéosumz
EFSS: 3.5mmz OTHER: OTHER [ | [ I1ow [
ABBREVIATIONS: (LEGEND)
IF - INCOMPLETE FUSION P - POROSITY BT - BURN THROUGH LC - LOW COVER
IP - INCOMPLETE PENETRATION |- ICICLES C - CRATER CR - CRACK
S - SLAG UC - UNDERCUT HL - HIGH-LOW
FILM NO.| LOCATION IF | IP S P | UC|BT| C |LC | CRJOK|REJ REMARKS SFD DIA. SOD |MSSOFD| THICK | # EXP | WS
371472134 || 211" | -
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INSPECTOR: ( i@ )

FINAL INTERPRETATION OF RADIOGRAPHS SHALL BE THE RESPONSIBILITY OF THE CLIENT OR THEIR REPRESENTATIVE.
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SPECTRUM N.D.T. LTD

ULTRASONIC TEST REPORT

Client JOB # 13-030789-101 Report # 141426
FOREMOST/ MALONEY SER # NIA Work Sheet # 31712
Address Requested by Demo # 1018
Calgary, Alberta Mr. P. Correia Procedure# UP4 Rev. 1
Work Description Code Acceptance criteria
Inspection of Category 'D’ welds ASME V Art.4 ASME VIII Div.1, App.12
Material / Thickness Surface Condition Temperature Surface Preparation
Carbon Steel, 1.6" As Ground Flush 18 Deg. C. Buff Grinding
Instrument Model Serial # Calibration Std
GE USN 58L 020L7T 1IW Block-A14827
Sensitivity Couplant Inspector
1/8" Diameter SDH set at 80% FSH DAC UT-X K. Han
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity
0 Deg. 2.25 Mhz GAMMA 022877 1.0" Diameter BWE 80% +6 dB
70 Deg. 2.25 Mhz GE SE1058 .5" Diameter 80% FSH DAC +6dB
60 Deg. 2.25 Mhz GE SE1058 .5" Diameter 80% FSH DAC +6dB
45 Deg. 2.25 Mhz GE SE1058 .5" Diameter 80% FSH DAC +6dB
Identification Description Result
M1 Inspected from outside, Cat. ‘D’ nozzle weld. - REJECTABLE -

Ind # Depth (inch) Length (inch) | Amplitude (dB) Probe(s) Remarks Classification
1 1 1/2 +6 45 LF C
2 3/4 1/4 -6 60 SL B
3 3/4 1/4 -8 60 SL B
A = Acceptable minor non reportable indication B = Acceptable reportable indication C = Rejectable indication
CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.
CLIENT INSPECTOR LEVEL DATE
) CGSB L2 #16012 / Nov 13, 2013
Q df/l,\. = - ASNT L3 #148347
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SPECTRUM N.D.T.LTD

i |
ULTRASONIC TEST REPORT

Client Job # 13-030789 Report # 32844
MALONEY INDUSTRIES Work Sheet # 49280
Address Requested by Demo # 1018
CALGARY; ALBERTA Mr. A. JAMES Procedure# UP4 REV1
Work Description Acceptance Criteria Code
INSPECTION OF CAT. D WELDMENTS ASME VIII DIV. 1 APP 12 ASME V ART 4

Material Surface Thickness Scanning Surface
CARBON STEEL GOOD 1.5" OD
Instrument Model Serial # Calibration Std
GE USN 58L 02240X IIW BLOCK-996262
Sensitivity Couplant Inspector
1/8” DIA HOLE SET AT 80% FSH + 6db EXOSEN A. DACHY
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity
45 Deg 4 mHz SSW C4468 8 X9 mm 48 dB + 6 Db
60 Deg 4 mHz SSW C3570 8§ X9 mm 50 dB +6dB
70 Deg 4 mHz SSW B7880 8 X9 mm 55 dB +6dB
0 Deg 5 mHz Long 02217X 1/2" Dia 75 % BWE +6dB
Identification Description Remarks
M1R1 REPAIR AREA ACCEPTED
Ind # Depth Length Amplitude Probe(s) Remarks Classification
(Inch) (Inch) (dB’s)

A = Acceptable minor non reportable indication B = Acceptable reportable indication C = Rejectable indication

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CLIENTM\

INSPECTOR

A 2N

LEVEL
CGSB Il #

DATE
14261/ SNT Il

NOV 13, 2013
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SPECTRUM N.D.T. LTD

T
ULTRASONIC TEST REPORT
Client Job # 030789 Report # 158349 Rev1
FOREMOST UNIVERSAL L P SER # Work Sheet # 54150
Address Requested by Demo # 1018
CALGARY AB. MR. A JAMES Procedurei# UP4 REV 1
Work Description Acceptance Criteria Code
U/T NOZZL.ES BEFORE POST WELD HEAT TREATMENT | APP 12 ASME V & VIIIDIV |
Material Surface Size Scanning Surface
CARBON STEEL SMOOTH 1.5” NOM. OUTER
Instrument Model Serial # Calibration Std
GENERAL ELECTRIC USN 58L 02456T 11W BLOCK
Sensitivity Couplant Inspectors
1/8" HOLE AT 80% DAC UT-X K GOWLER
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity
45DEG 50192 8X9 MM 51DB +6db
60 DEG 51674 8§X9 MM 48 DB +6db
0 DEG ODF1V5 250 “ 75% BWE 0
Identification Description Remarks
N-3 NO REJECTABLE INDICATIONS ACCEPTABLE
N-6B NO-REJECTABLE INDICATIONS ACCEPTABLE
N-5B NO-REJECTABLE INDICATIONS ACCEPTABLE
NOTE:

A = Acceptable minor non reportable indication B = Acceptable reportable indication C = Rejectable indication

Reg Hrs 1

OTX1 Hrs

OTX2 Hrs

Consumables

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

ST

INSPECTOR_

LEVEL

CGSB LEVEL 11 1259
SNT LEVELI

DATE
NOV 28 2013




=

SPECTRUM N.D.T. LTD

ot o R r=ys
ULTRASONIC TEST REPORT
Client Job # 030789 Report # 158356
FOREMOST UNIVERSAL L P SER# Work Sheet # 54152
Address Requested by Demo # 1018
CALGARY AB. MR. A JAMES Procedure# UP4 REV 1
Work Description Acceptance Criteria Code
U/T NOZZLES BEFORE POST WELD HEAT TREATMENT | APP 12 ASME V & VIII DIV |
Material Surface Size Scanning Surface
CARBON STEEL SMOOTH 1.5 NOM. OUTER
Instrument Model Serial # Calibration Std
GENERAL ELECTRIC USN 58L 02456T 11W BLOCK
Sensitivity Couplant Inspectors
1/8" HOLE AT 80% DAC UT-X K GOWLER
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity
45DEG 50192 8X9 MM 51 DB +6db
60 DEG 51674 8$X9 MM 48 DB +6db
0 DEG ODF1V5 250 « 75% BWE 0
Identification Description Remarks
N-2 NO REJECTABLE INDICATIONS ACCEPTABLE
N-6A NO-REJECTABLE INDICATIONS ACCEPTABLE
N-1 NO-REJECTABLE INDICATIONS ACCEPTABLE
N-5A NO-REJECTABLE INDICATIONS ACCEPTABLE
NOTE:

A = Acceptable minor non reportable indication B = Acceptable reportable indication C = Rejectable indication

RegHrs 1.5

OTX1 Hrs

OTX2 Hrs

Consumables

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CL|ENT§)
Vio—

INSPECTOR _

LEVEL
CGSB LEVEL Il 1259
SNT LEVELII

DATE
DEC 2 2013
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ULTRASONIC TEST REPORT

Client Job # 13-030789 Report # 158361Rev 1
FOREMOST UNIVERSAL L P SER # Work Sheet # 54155
Address Requested by Demo # 1018
CALGARY AB. MR. A JAMES Procedure# UP4 REV 1
Work Description Acceptance Criteria Code
| U/T NOZZLES BEFORE POST WELD HEAT TREATMENT | APP 12 ASME V & VIIIDIV I
Material Surface Size Scanning Surface
CARBON STEEL SMOOTH 1.5" NOM. OUTER
Instrument Model Serial # Calibration Std
GENERAL ELECTRIC USN 58L 02456T 11W BLOCK
Sensitivity Couplant Inspectors
1/8" HOLE AT 80% DAC UT-X K GOWLER
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity

45DEG 50192 8§X9 MM 51 DB +6db

60 DEG 51674 8X9 MM 48 DB +6db

0 DEG ODF1V5 .250 « 75% BWE 0

Identification Description Remarks
N-4 NO REJECTABLE INDICATIONS ACCEPTABLE
N-5C NO REJECTABLE INDICATIONS ACCEPTABLE

NOTE:

A = Acceptable minor non reportable indication B = Acceptable reportable indication C = Rejeclable indication

Reg Hrs 1 OTX1 Hrs OTX2 Hrs Consumables

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CLENT INSPECTOR LEVEL DATE
s CGSB LEVEL I 1259 DEC 5 2013
\J“Mj,\_ﬁ Al SNT LEVEL Ii
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SPECTRUM N.D.T.LTD

T ULTRASONIC TEST REPORT
Client JOB # 13-030789-101 Report # 141482
FOREMOST Universal LP SER # PWHT Work Sheet # 31741
Address Requested by Demo # 1018
Calgary, Alberta Mr. P. Correia Procedure# UP4 Rev. 1
Work Description Code Acceptance criteria
Inspection of Category 'D’ welds after PWHT ASME V Art.4 ASME VIII Div.1, App.12
Material / Thickness Surface Condition Temperature Surface Preparation
Carbon Steel, 1.5" As Ground Flush 16 Deg. C. Buff Grinding
Instrument Model Serial # Calibration Std
GE USN 58L 020L7T IIW Block-A14827
Sensitivity Couplant Inspector
1/8" Diameter SDH set at 80% FSH DAC UT-X K. Han
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity
0 Deg. 2.25 Mhz GAMMA 022877 1.0" Diameter BWE 80% +6 dB
70 Deg. 2.25 Mhz GE SE1058 .5" Diameter 80% FSH DAC + 6 dB
60 Deg. 2.25 Mhz GE SE1058 .5" Diameter 80% FSH DAC + 6 dB
45 Deg. 2.25 Mhz GE SE1058 .5" Diameter 80% FSH DAC +6dB
Identification Description Result
MG Nl’I\TSZ(‘:,NI\SIéAN,‘l,’\IgIBSA' NSB, Inspected from outside, Cat. ‘D’ nozzle welds. - ACCEPTABLE -
Ind # Depth (inch) Length (inch) | Amplitude (dB) Probe(s) Remarks Classification

A = Acceptable minor non reportable indication B = Acceptable reportable indication C = Rejectable indication

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CLIENT INSPECTOR LEVEL DATE
‘ Eﬂ CGSB L2 #16012 Dec 19, 2013
e %L, '
Q J -~ ASNT L3 #148347
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SPECTRUM N.D.T. LTD

ULTRASONIC TEST REPORT

Client JOB # 13-030789-101 Report # 141331
FOREMOST / MALONEY SER # N/A Work Sheet # 31682
Address Requested by Demo # 1018
Calgary, Alberta Mr. P. Correia Procedure# UP4 Rev. 1
Work Description Code Acceptance criteria
Inspection of Pressure Vessel ASME V./ SA-578 Level B
Material / Thickness Surface Condition Temperature Surface Preparation
Carbon Steel / 1.5" As rolled 18 °C Wipe
Instrument Model Serial # Calibration Std
GE USN 58L 020L7T IIW Block-A14827
Sensitivity Couplant Inspector
B1 echo set at 80% FSH DAC UT-X K. Han
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity
0 Deg. 2.25 Mhz GAMMA 022877 1.0" Diameter BWE 80% +6 dB
Identification Description Result
C1, PID 13087 Inspected along 4" grid lines. - ACCEPTABLE -
C3, PID 13089 Inspected along 4" grid lines. - ACCEPTABLE -
Ind # Depth (inch) Length (inch) | Amplitude (dB) Probe(s) Remarks Classification

A = Acceptable minor non reportable indication B = Acceptable reportable indication C = Rejectable indication

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CLIENT @W

INSPECTOR LEVEL DATE
- % : CGSB L2 #16012 Oct 9, 2013
i ASNT L3 #148347
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SPECTRUM N.D.T. LTD

ULTRASONIC TEST REPORT

Client JOB # 13-030789-101 Report # 141306
FOREMOST / MALONEY SER # N/A Work Sheet # 31677
Address Requested by Demo # 1018
Calgary, Alberta Mr. P. Correia Procedure# UP4 Rev. 1
Work Description Code Acceptance criteria
Inspection of Pressure Vessel ASME V./ SA-578 Level B
Material / Thickness Surface Condition Temperature Surface Preparation
Carbon Steel / 1.5" As rolled 18 °C Grinding
Instrument Model Serial # Calibration Std
GE USN 58L 020L7T IIW Block-A14827
Sensitivity Couplant Inspector
B1 echo set at 80% FSH DAC UT-X K. Han
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity
0 Deg. 2.25 Mhz GAMMA 022877 1.0" Diameter BWE 80% +6 dB
Identification Description Result
SO Inspected along 4” grid lines. - ACCEPTABLE -
- ¥ |
D [J031
Ind # Depth (inch) Length (inch) | Amplitude (dB) Probe(s) Remarks Classification

A = Acceptable minor non reportable indication B = Acceptable reportable indication C = Rejectable indication

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

~

CLIENT ?

INSPECTOR LEVEL
CGSB L2 #16012
SAGing et ASNT L3 #148347

DATE

Oct 4, 2013




MAGNETIC PARTICLE INSPECTION REPORTS
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SPECTRUM N.D.T. LTD

MAGNETIC PARTICLE TEST REPORT

=i Wz |
Client Job # 13-030789-101 Report # 153717
FOREMOST Req # or PO # Work Sheet # 50266
Address Requested by Demo # 1017
CALGARY, ALBERTA QC. DEPT. Procedure # MP2 REV4
Work Description Material Surface
INSPECTION OF ALL INTERNAL FINAL WELDS, ATTACHMENT | CARBON STEEL AS WELDED

WELDS, TEMPORARY ATTACHMENTS, ARC STRIKES,
GROUND AREAS AND NOZZLE CAT D WELDS.

Code Acceptance Criteria Ambient Temp Background / Batch

ASME SECT VIl DIV1 APP8& 16 DEG C N/A

Technique Equipment/Serial # Power Lifting Capability Check

CONTINUOUS MAGNETISM HAND YOKE /21608 AC 110V 10 LB OK

Particle type Batch # Particle Size Particle Manufacture

MI-GLO 778 16772 6 Um AVG. CIRCLE SYSTEMS
INCORPORATED

Light Source Light intensity Inspection surface Inspector

Spectroline SB-100PX 3100 MW/CM? ALL SURFACES S. Taffs / K.Gowler
SN# 1718343
Identification Description Comments

VESSEL # 13-030789-101

Inspected all internal final

2 indications found at time of inspection.

welds, nozzle cat D welds, -REJECTED-
ground areas, arc strikes,
attachment welds and
temporary attachments
Ind No Position Length Remarks

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CLIENT@A{/&J\J

INSPECTOR _
o -;Cffai: = ..f_?:.--:‘f)

LEVEL
CGSB 1 #1259/ SNT Il

DATE
Dec. 11, 2013
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SPECTRUM N.D.T. LTD

MAGNETIC PARTICLE TEST REPORT

it = i s |
Client Job # 13-030789-101 Report # 153720
FOREMOST Req # or PO # Work Sheet # 50267
Address Requested by Demo # 1017
CALGARY, ALBERTA QC. DEPT. Procedure # MP2 REV4
Work Description Material Surface
INSPECTION OF INTERNAL VESSEL AFTER REPAIRS. CARBON STEEL AS WELDED

(REF. REPORT 153717)

Code Acceptance Criteria Ambient Temp Background / Batch

ASME SECT VIl DIV1 APP6 16 DEG C N/A

Technique Equipment/Serial # Power Lifting Capability Check

CONTINUOUS MAGNETISM HAND YOKE /21608 AC 110V 10 LB OK

Particle type Batch # Particle Size Particle Manufacture

MI-GLO 778 16772 6 Um AVG. CIRCLE SYSTEMS
INCORPORATED

Light Source Light intensity Inspection surface Inspector

Spectroline SB-100PX
SN# 1718343

3100 MW/CM?

INTERNAL

S. Taffs / S. Foote

Identification

Description

Comments

VESSEL # 13-030789-101

Inspected repairs to internal '

vessel. (X2)

No indications remain at time of inspection.
-ACCEPTABLE-

Ind No

Position

Length

Remarks

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CLIENT \Qﬁ’d\/ _

INSPECTOR _ LEVEL
o CGSB Il #1259 / SNT i

DATE
Dec. 12, 2013
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SPECTRUM N.D.T. LTD

MAGNETIC PARTICLE TEST REPORT

[P
Client Job # B 13-030789-101 Report # N 153721
FOREMOST Req # or PO # Work Sheet # 50267
Address Requested by Demo # 1014
CALGARY, ALBERTA Q.C. DEPT. Procedure # MP2 REV4
Work Description Material Surface
INSPECTION OF ALL EXTERNAL VESSEL FINAL WELDS, CARBON STEEL AS WELDED

NOZZLE CAT. D AND CAT. C WELDS, LIFTING LUGS,
ATTACHMENT WELDS, TEMPORARY ATTACHMENTS,
GROUND AREAS AND ARC STRIKES BEFORE PWHT.

Code Acceptance Criteria Ambient Temp Background / Batch

ASME SECT VIl DIV1 APP6 16 DEG C WCP2 / 13H19K / 02458

Technique Equipment/Serial # Power Lifting Capability Check

CONTINUOUS MAGNETISM HAND YOKE / 21608 AC 110V 10 LB OK

Particle type Batch # Particle Size Particle Manufacture

MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS

Light Source Light intensity Inspection surface Inspector

GE 12V AUTO BULB 1100 LUX ALL SURFACES S. Taffs / S. Foote
Identification Description Comments

Vessel # 13-030789-101

Inspected all external vessel
final welds, lift lugs and
attachment welds

Multiple rounded and linear indications found at time
of inspection and marked on vessel.
-REJECTED-

Inspected all external vessel
ground areas, arc strikes,
temporary attachments

Multiple rounded and linear indications found at time
of inspection and marked on vessel.
-REJECTED-

Ind No

Position

Length

Remarks

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CLIENT Q” :

INSPECTOR
il

LEVEL
~ CGSB Il #1259/ SNT il

DATE
Dec. 12, 2013
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SPECTRUM N.D.T. LTD

MAGNETIC PARTICLE TEST REPORT

[ T
Client Job # 13-030789-101 Report # 153726
FOREMOST Req # or PO # Work Sheet # 50268
Address Requested by Demo # 1014
CALGARY, ALBERTA Q.C. DEPT. Procedure # MP2 REV4
Work Description Material Surface
INSPECTION OF ALL EXTERNAL REPAIRS TO VESSEL FINAL | CARBON STEEL AS WELDED
WELDS, NOZZLE CAT. D AND CAT. C WELDS, LIFTING LUGS,
ATTACHMENT WELDS, TEMPORARY ATTACHMENTS,
GROUND AREAS AND ARC STRIKES BEFORE PWHT.
Code Acceptance Criteria Ambient Temp Background / Batch
ASME SECT Vil DIV1 APP6 16 DEG C WCP2 / 13H19K /02460
Technique Equipment/Serial # Power Lifting Capability Check
CONTINUOUS MAGNETISM HAND YOKE / 21608 AC 110V 10 LB OK
Particle type Batch # Particle Size Particle Manufacture
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS
Light Source Light intensity Inspection surface Inspector
GE 12V AUTO BULB 1100 LUX ALL SURFACES S. Taffs / S. Foote

Identification Description Comments

Vessel # 13-030789-101

Inspected all external vessel
final welds, lift lugs and
attachment welds

All indications repaired at time of inspection.
No indications remain.
-ACCEPTABLE-

Inspected all external vessel
ground areas, arc strikes,
temporary attachments

All indications repaired at time of inspection.
No indications remain.
-ACCEPTABLE-

Ind No

Position

Length

Remarks

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CLIENT ?w\'

INSPECTOR
<< ':(’f”' g
72

LEVEL
CGSB I #1259/ SNT Il

DATE
Dec. 13, 2013
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SPECTRUM N.D.T.LTD

MAGNETIC PARTICLE TEST REPORT

A A B8
Client Job # 13-030789-101 Report # 153761
FOREMOST Req # or PO # Work Sheet # 50275
Address Requested by Demo # 1017
CALGARY, ALBERTA QC. DEPT. Procedure # MP2 REV4
Work Description Material Surface
INSPECTION OF ALL INTERNAL FINAL WELDS, ATTACHMENT | CARBON STEEL AS WELDED

WELDS, TEMPORARY ATTACHMENTS, ARC STRIKES,
GROUND AREAS AND NOZZLE CAT D WELDS AFTER PWHT.

Code Acceptance Criteria Ambient Temp Background / Batch

ASME SECT VIl DIV1 APP6 16 DEG C N/A

Technique Equipment/Serial # Power Lifting Capability Check

CONTINUOUS MAGNETISM HAND YOKE /21608 AC 110V 10 LB OK

Particle type Batch # Particle Size Particle Manufacture

MI-GLO 778 16772 6 Um AVG. CIRCLE SYSTEMS
INCORPORATED

Light Source Light intensity Inspection surface Inspector

Spectroline SB-100PX 3100 MW/CM? ALL SURFACES S. Taffs / S. Foote

SN# 1718343

ldentification

Description

Comments

VESSEL # 13-030789-101

Inspected all internal final

No indications found at time of inspection.

welds, nozzle cat D welds, -ACCEPTABLE-
ground areas, arc strikes,
attachment welds and
temporary attachments
Ind No Position Length Remarks

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT..

CLIENT @wfi/\,

INSPECTOR

LEVEL

s CGSB 1 #1259/ SNT Ii

DATE
Dec. 19, 2013
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SPECTRUM N.D.T.LTD

MAGNETIC PARTICLE TEST REPORT

i i i
Client Job # 13-030789-101 Report # 153760
FOREMOST Req # or PO # Work Sheet # 50275
Address Requested by Demo # 1014
CALGARY, ALBERTA Q.C. DEPT. Procedure # MP2 REV4
Work Description Material Surface
INSPECTION OF ALL EXTERNAL VESSEL FINAL WELDS, CARBON STEEL AS WELDED

NOZZLE CAT. D AND CAT. C WELDS, LIFTING LUGS,
ATTACHMENT WELDS, TEMPORARY ATTACHMENTS,
GROUND AREAS AND ARC STRIKES AFTER PWHT.

Code Acceptance Criteria Ambient Temp Background / Batch

ASME SECT VIII DIV1 APP6 16 DEG C WCP2 / 13H19K / 02269

Technique Equipment/Serial # Power Lifting Capability Check

CONTINUOUS MAGNETISM HAND YOKE / 21608 AC 110V 10 LB OK

Particle type Batch # Particle Size Particle Manufacture

MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS

Light Source Light intensity Inspection surface Inspector

GE 12V AUTO BULB 1100 LUX ALL SURFACES S. Taffs / S. Foote
Identification Description Comments

Vessel # 13-030789-101

Inspected all external vessel
final welds, lift lugs and
attachment welds

No indications found at time of inspection.
-ACCEPTABLE-

Inspected all external vessel

No indications found at time of inspection.

ground areas, arc strikes, -ACCEPTABLE-
temporary attachments
Ind No Position Length Remarks

CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CLIENT q

e

- LEVEL
" CGSB Il #1259/ SNT II

DATE
Dec. 19, 2013




PRODUCTION IMPACT TEST REPORT



SGS

LUDWIG

LABORATORY TEST REPORT

CUSTOMER: Foremost Universal LP Laboratory Test No.: C13-1521.1
8825 Shepard Road S.E. Date: November 13, 2013
Calgary, Alberta P.O.No.: PO-152314
T2C 4N9

Attention: Philip Correia

Work Order No.: 13-030789-101 (Date welded: October 23, 2013 - Long seams)

Description: For longs and circs. except closing circ.

WPS Number: MI-GSS-4 (SMAW / SAW)

Material: SA 516 Gr. 70N (Heat Code.: PID 13089)

Thickness: 1.5in.

Thermal Condition:

PWHT @ 1150 °F for 105 minutes

Governing Specification: ASME Section VI, Div. 1, UG-84 - 2010 edition and latest addenda.

CHARPY V-NOTCH IMPACT TEST

Machine: Satec, SI-1C SN:1363 Specimen Size: 10 x 10 mm (0.394 x 0.394 in.)
Capacity: 325 J (240 ft-1bf) Orientation: Transverse
Verified Range: 1.7 - 260 J (1.3 - 192 ft-Ibf) Test Temp.: -40 °C (-40 °F)
Specimen Notch Impact Values
Number Location Joules (ft-1bf)
F2.1 Weld Metal 148 (109)
F2.2 within 1/16 in. 66 (49)
F2.3 of surface 140 (103)
F3.1 HAZ 81 (60)
F3.2 HAZ 58 (43)
F3.3 HAZ 57 (42)

Note: Joules values calculated by direct conversion from ft-Ibf.

Laboratory Test Conducted In Calgary By: Xin (Vincent) Su, T.T.

Laboratory Test Certified By: Mf—f‘g "\ L-A-B Accredited Certificate Number L2057-1 Testing

Dan Nguyen, C.E.

This report (or certificate) is issued by the Company under its General Conditions for Inspection and Testing Services (copy available upon request). The i issuAnce of this report (or certificate) does not

exonerate buyers or sellers from exercising all their rights and discharging all their liabilities under (he Contract of Sale. Stipulations to the contrary are not binding on the Company. The Ci

L) -'5

responsibility under this report (or certificate) is limited to proven negligence and will in no case be more than ten times the amount of the fees or commission. Except by speciat arrangement, samples, if

drawn, will not be retained by

the Company for more than 30 days. The information stated in this report (or certificate) is derived from the results of inspection or testing procedures carried out in

accordance with the instructions of our Client, and/or our assessment of such results on the basis of any technical standards, trade custom or practice, or other circumstances which should in our

professional opinion be taken into account.

4027-14 Street SE.  Calgary ABT2G 3K6 t+1(403) 262-7072 f+1 (403) 266-3169 Page 1 of 1

7925 Davies Road  Edmonton AB T6E 4N1  t +1(780) 468-3030 f+1(780) 468-3032 www.ludwigassociatesltd.com www.sgs.com

Member of the SGS Group (SGS SA)
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LUDWIG

LABORATORY TEST REPORT
CUSTOMER: Foremost Universal LP Laboratory Test No.: C13-1633.1
8825 Shepard Road S.E. Date: December 5, 2013
Calgary, Alberta P.0. No.: PO-153509
T2C 4N9
Attention: Philip Correia

Work Order No.: 13-030789-101 / 13-030625-101 (Date welded: November 26, 2013) -(Iusiw i
WPS Number: MI-GSS-4 (SMAW / SAW)

Material: SA 516 Gr. 70N (Heat Code.: PID 13089)

Thickness: 1.500 in.

Thermal Condition: PWHT @ 1150 °F for 105 minutes

Governing Specification: ASME Section VIiI, Div. 1, UG-84 - 2010 edition and latest addenda.

CHARPY V-NOTCH IMPACT TEST

Machine: Satec, SI-1C SN:1363 Specimen Size: 10 x 10 mm (0.394 x 0.394 in.)
Capacity: 325 J (240 ft-Ibf) Orientation: Transverse
Verified Range: 1.7 -260 J (1.3 - 192 ft-Ibf) Test Temp.: -40 °C (-40 °F)
Specimen Notch Impact Values
Number Location Joules (ft-1bf)
T2.1 Weld Metal within 164 (121)
T2.2 1.5 mm (1/16 in.) 174 (128)
T2.3 of surface 199 (147)
T3.1 HAZ 104 (77)
T3.2 HAZ 66 (49)
T3.3 HAZ 85 (63)

Note: Joules values calculated by direct conversion from ft-Ibf.

Laboratory Test Conducted In Calgary By: Xin (Vincent) Su, T.T.

Laboratory Test Certified By:..m% -~ n~_ L-A-B Accredited Certificate Number L2057-1 Testing
Dan Nguyen, CET>

This report (or certificate) is issued by the Company under its General Conditions for Inspection and Testing Services (copy available upon request). The issuance of this report (or certificate) does not
exonerate buyers or sellers from exercising all their rights and discharging all their liabilities under the Contract of Sale. Stipulations to the contrary are not binding on the Company. The Company's
responsibility under this report (or certificate) is limited to proven negligence and will in no case be more than ten times the amount of the fees or commission. Except by special arrangement, samples, if
drawn, will not be retained by the Company for more than 30 days. The information stated in this report (or certificate) is derived lrom the results of inspection or testing procedures carried out in
accordance with the instructions of our Client, and/or our assessment of such results on the basis of any technical standards, trade custom or practice, or other cireumstances which should in our
professional opinion be taken into account.

4027-14 Street SE. Calgary ABT2G 3K6 t+1(403)262-7072 f+1 (403) 266-3169 Page 1 of 1
7925 Davies Road  Edmonton AB TBE 4N1  t+1 (780) 468-3030 f +1 (780)468-3032 www.ludwigassociatesltd.com  www.sgs.com

Member of the SGS Group {SGS SA)
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DATE: Janury 6™ 2014

FOREMOST UNIVERSAL LP

HYDROSTATIC/PNEUMATIC TEST REPORT

CUSTOMER: Suncor Energy c/o Equinox Engineering Ltd.
VESSEL TYPE-OR PIPING: Slug Catcher

DRAWING/WORK ORDER NUMBER: 13 - 030625 — 101, 13 — 030789 — 101

TEST PRESSURE: 956

TEST MEDIUM: WATER

TRANSMITTER PRESSURE RANGE: 0 — 3000psi

TEST TEMPERATURE: 86

GAUGE NUMBERS USED: 0329, 0359, 0431, 0431

PSI 6591 KPA

HOLDING TIME: 1 HOUR

CHART RECORDER NUMBER: 12748
30 °C

FLANGE RATING PIPING ONLY: N/A

LIST ITEMS TESTED BELOW

13 - 030625 — 101,

13 - 030789 - 101

—

THIS REPORT IS TO VERIFY THAT THE COMPONENTS LISTED ABOVE HAVE SATISFACTORILY PASSED A

X

HYDROSTATIC TEST

PNEUMATIC TEST

AND COMPLIES WITH ALL REQUIRED CODES, SPECIFICATIONS AND PROCEDURES.

CUSTOMER REPRESENTATIVE:

FULP QC REPRESENTATIVE:

DATE:

e

DATE: January 6" 2014

OTHER SIGNATURES:

DATE:

Gi\gc\Customer Files\030625 - Suncor - Slug Catcher\3. NDE Reports\Hydrostatic Test Report 13-030625-101.doc
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POST WELD HEAT TREATMENT



FOREMOST UNIVERSAL L.P.
HEAT TREATMENT INSTRUCTION FORM

ustomer: ___Suncor Energy ~ Date: Decembe_r_17th 2013
Serial Number: 13 - 030625 -101 Item Title: Slug Catcher
Drawing Number: 030625 - D101 Revision Number: ) 3
Diameter: 1829mm (72”ID) ~ Length”  9144mm (30°-0”) ~Weight: 49604Ibs
Shell Thickness: 1.500” ) Material: SA-516-70N _
Head Thickness: 1.480"min Material: SA-516-70N -
Miscellaneous Thickness: 0.375” — saddle weir plate Material: SA-516-70N -
Type of Heat Treatment: Stress Relieving
Program Number: 6 _ Starting Gas Reading L Ending Gas Reading -
1. Temperature to be raised to 800° F at a maximum rate.
2. Temperature is to be raised from 800 °Fto 1150 °Fatamaximumrateof 2256~ °F per hour.
(Calculated rate = 400°F/hour divided by the governing metal thickness.)
Note: The heating rate must not exceed 400°F per hour.
3. Temperature is to be held at 1150 °F, + 50 °F, - _ 50  °Ffor _1Hr 45min_Hour/s . Minutes
Temperature to be lowered from 1150 °Fto 800 °Fatamaximumrateof 285 °F Perhour.
(Calcutated rate = 500°F/hour divided by the governing thickness.)
Note: The cooling rate must not exceed 500°F per hour.
5. Below 800°F cool in still air.

6. Additional Comments

Signature: \ SL@‘/"' ~ Title: Quality Control Inspector, Date:  Dec 16 2013
A ~ et §

This heat treatment procedure conforms to the requirements of ASME Section VIII, Division 1 or ASME B31.3

Additional Items Placed in the Oven: Manway Blind x2 -

13 — 030789 -101

* See ADDITIONAL REQUIREMENTS for Thermocouple Installation and Location.

YOKOGAWA LR 180
Model: 4179 i
Serial No.: T4176PF928 d/zvl 14*‘] EZ‘ D¢,¢ 12 /1

Calibrated: August 15, 2013
Due for Re-calibration: February 15, 2014

CHART RECOII?IDI‘ER CALlBRATibN DETAILS . OPERATORS SIGNATURE DATE O_F_ l_-IEAT TREATMENT
BY SIGNING THE ABOVE THE OPERATOR IS ACKNOWLEDGING THAT THE THERMOCOUPLES ARE ATTACHED
AS REQUIRED AND THAT ALL COMPONENTS THAT ARE IN THE OVEN ARE INCLUDED ON THIS FORM

G:\gc\Customer Fites\030625 - Suncor - Slug Catchen\3. NDE Reports\PWHT Instr. 13-030625-101 vessel Dec 17 w, 13-030789-101.doc Page 1



ADDITIONAL REQUIREMENTS:

= Job number and description required on heat treatment charts along with the operator’s
signature & date.

= Reporting of thermocouple attachment method and location, and verification of furnace
thermocouple calibration is required.

= Thermocouples are to be attached directly to the piece by the capacitor discharge flash contact
method. The thermocouple reference point is to be fully insulated from the direct heat.

=  Thermocouples shall be located as follows: where one or more pressure vessel assemblies
and / or pressure vessel parts and / or piping are to be Post Weld Heat Treated in one (1)
furnace charge the thermocouples shall be placed on the vessel on each head, on the shell
and / or pipe at each end as well as one in the centre, (i.e: at the bottom left, at the centre and
a the top right, or in the other zones of possible temperature variation so that the temperature
indicated shall be true for all the vessels and / or parts in the zones unless additional locations
have been specified by the client. A minimum of three (3) thermocouples shall be used per
load. « ,

= During the heating period, there shall not be a greater variation in temperature throughout the
portion of the vessel being heated than 250°F (139°C) within any 15 FT. (4.6m) interval of
length. An adequate number of thermocouples must be used to ensure this code requirement
is met. This limitation is also applicable to the temperature variations between the different
thicknesses of various vessel components.

= During the holding period, there shall not be greater difference ‘than 150°f (83°C) between the
highest and lowest temperature throughout the portion of the vessel being heat treated, except
where the range is further limited by these instructions. i

= The method of thermocouple removal shall not damage the heét-treated item.

G:\gc\Customer Files\030625 - Suncor - Slug Catchern\3. NDE Reports\PWHT Instr. 13-030625-101 vessel Dec 17 w. 13-030789-101.doc page 2
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-OREMOST

VESSEL CALCULATION PACKAGE

FOR
VESSEL: Slug Catcher
TAG:
WORK ORDER NO.: 030625
CUSTOMER: Suncor Energy c/o Equinox
DRAWING NO.: 030789-D101 Sheet1 & 2
DOCUMENT NO.: 030789-D101-VC

Calculations Reviewed And Are In Accordance With
ASME Sec. Vill Div. 1 Edition @~ 2010  Addendum 2011a /

PERFORMED BY: C ///{’ﬁ:,, 27 Qo/@ Ocrf
(Sthnataref————=F (Date)
APPROVED BY: (X1T3//7
ignature) (Date)

Rev.
No.

DESIGN CALCULATION REVISION BLOCK

Accomp. |Performed Date Approved

Description Dwg. Rev. By By

Date

[ 4

IFc Ot —oli02 /ﬁ iz
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VESSEL CALCULATION PACKAGE

FOR
VESSEL: Slug Catcher
TAG:
WORK ORDER NO.: 030625
CUSTOMER: Suncor Energy c/o Equinox
DRAWING NO.: 030625-D101 Sheet1./Z
DOCUMENT NO.: 030625-D101-VC

Calculations Reviewed And Are In Accordance With
ASME Sec. VIil Div. 1 Edition 2010 Addendu

o

AW
WAl 7
(Sig

PERFORMED BY:

APPROVED BY:

/'{‘Sig;m.ature) /

DESIGN CALCULATION REVISION BLOCK

Rev. e Accomp. Performed Approved'_
No. Description o Dwg. Rev. By Datc_e By, Date
3SA | ¢ |ssued for Goastrnctron Y A AR, d Poritr)
’ = L/ ’

| COPY OF ORIGINAL DOCUMENT -
—Reference for W/O—9367 =D
Issued by: —— o A Date;20/3 Ctﬂ :)




Cover Page (1-1 of 1)

Foremost Universal LP

8825 Shepard Rd.,S.E.
Calgary, AB. T2C 4N9

Canada

COMPRESS Pressure Vessel Design Calculations

Item:
Vessel No:
Customer:

Contract:
Designer:

Inlet Slug Catcher

V-

Suncor Energy c/o Equinox Engineering

Liquid Handling Upgrades C-97-G/94-B-9, Kobes BC
E Cheung

Vessel is on a 3-Degree Slope w/ the Manway at the Low End. MAEWP is limited to 104 KPa
@ DT by Design; MAWP is limited to 5070 KPaG @ DT w/ Maximum Operating Hydrostatic
Pressure by Head Minimum Specified Thickness; Vessel is Shop Hydrostatically Tested to

MAWP X 1.3.

030625-D101-VC 17/09/2013
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Settings Summary (1-1 of 2)

Settings Summary
COMPRESS 2013 Build 7320
Units: SI
Datum Line Location: 50.00 mm from right seam
Design

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric

Design or Rating: Get Thickness from Pressure
Minimum thickness: 1.5 mm per UG-16(b)
Design for cold shut down only: No

Design for lethal service (full radiography required): No

Design nozzles for: Design P only

Corrosion weight loss: 100% of theoretical loss
UG-23 Stress Increase: 1.20

Skirt/legs stress increase: 1.0

Minimum nozzle projection: 100 mm

Juncture calculations for o > 30 only: Yes

Preheat P-No 1 Materials > 1.25" and <= 1.50" thick: Yes
UG-37(a) shell tr calculation considers longitudinal stress: No

Butt welds are tapered per Figure UCS-66.3(a).

Hydro/Pneumatic Test

Shop Hydrotest Pressure: 1.3 times vessel MAWP
Test liquid specific gravity: 1.00
Maximum stress during test: 90% of yield

Required Marking - UG-116

UG-116(¢e) Radiography: RT!
UG-116(f) Postweld heat treatment; HT

Code Cases\Interpretations

Use Code Case 2547: No
Apply interpretation VIII-1-83-66: No
Apply interpretation VIII-1-86-175: No
Apply interpretation VIII-1-01-37: No
No UCS-66.1 MDMT reduction:  No
No UCS-68(c) MDMT reduction: No
Disallow UG-20(f) exemptions: No

030625-D101-VC 17/09/2013



Settings Summary (1-2 of 2)

UG-22 Loadings

UG-22(a) Internal or External Design Pressure : Yes
UG-22(b) Weight of the vessel and normal contents under operating or test conditions: Yes
UG-22(c) Superimposed static reactions from weight of attached equipment (external loads): No

UG-22(d)(2) Vessel supports such as lugs, rings, skirts, saddles and legs: Yes
UG-22(f) Wind reactions: Yes
UG-22(f) Seismic reactions: Yes
UG-22(j) Test pressure and coincident static head acting during the test: Yes

Note: UG-22(b),(c) and (f) loads only considered when supports are present.

030625-D101-VC

17/09/2013



Thickness Summary (2-1 of 1)

Thickness Summary

. Nominal | Design Total .
e e e e R N - e
(mm) {mm) (mm)

illipsoiddliiicad SA7'(5)'6 182910 | 49475 | 37.5% 37 32 1.00 | Internal
o o SA-516

Straight Flange on Ellipsoidal Head 70 1,829 ID 50 37.8 37.8 32 1.00 | Internal

Cvlinder #3 SA7‘3'6 18291D | 3048 | 381 37.8 ) 1.00 | internal

Cylinder #2 SA7'316 182910 | 3,048 | 381 3738 32 1.00 | intemal

Cvlinder #1 SA7'316 1,8291D | 3,048 | 381 37.8 7 1.00 | tnternal

Straight llangL 911 _[zll}psoulzll Head | SA-516 1,829 ID 50 378 378 3.2 1.00 | tntema

. Daium End 70
I e e e SA7'3‘6 182910 | 494.75 | 37.5+ 37 3.2 1.00 | Internal

Nominal t: Vessel wall nominal thickness

Designt:  Required vessel thickness due to governing loading + corrosion

Joint E:  Longitudinal seam joint efficiency
i Head minimum thickness after forming
Load

internal: ~ Circumferential stress due to internal pressure govemns
external: ~ External pressure governs
Wind: Combined longitudinal stress of pressure + weight + wind governs

Seismic:  Combined longitudinal stress of pressure + weight + seismic governs

030625-D101-VC 17/09/2013



Nozzle Schedule (3-1 of 1)

Nozzle Schedule

Nozzl Impact Fine
- Service Size Materials Normalized _— Flange Blind
mark Grain
Tested
NPS24 | NPS24
N DNGOO/NPS24 | 752.350D [ - | SA-350 | | o No Class 300 | Class 300
M Manway x 7137 LF2Cl | HB A350 | A350 LF2
LF2 CL1 ClL1
NPS 6 Class
238.250D SA-350 300
N1 DN150/NPS6 Inlet x 45.97 Nozzle LF2 Cl 1 No No No HB A350 No
LF2 CL1
NPS 6 Class
DNISO/NPS6 | 238.25 0D SA-350 300
N2 Vapour Outlet x45.97 |NoZZel paciy | Mo o No ' HB A350 b
LF2 CL1
NPS 4 Class
DN100/NPS4 | 168.15 0D SA-350 300
N3 Liquid Outlet x35.43 |Noze gy | No e No HB A350 P
LF2 CL1
NPS 4 Class | NPS 4
168.15 0D SA-350 300 Class 300
N4 DN100/NPS4 Spare X 35.43 Nozzle LF2 Ci 1 No No No HB A350 | A350 LE2
LF2 CLI ClL1
NPS 4 Class | NPS 4
DN100/NPS4 | 168.150D SA-350 300 Class 300
A Equalization x35.43 |NoZZel yppciy | Ne NG No | HBA350 | A350LF2
LF2Cl1 CL1
NPS 4 Class | NPS 4
B DNIOO/NPS4 | 168.150D [ . | SA-350 | . o 300 Class 300
==2b Equalization x 35.43 LF2Cl 1 HB A350 | A350 LF2
LF2 CL1 CLI
NPS 4 Class NPS 4
e DN10ONPS4 [ 168.150D [ | sA-350 [ e No 300 Class 300
R Equalization x 35.43 LF2Cl ] HB A350 | A350 LF2
LF2 CL1 CLI
NPS 2 Class | NPS2
DN50/NPS2 Hot | 84.07 OD x SA-350 300 Class 300
bi6a Water 1664 |No7el g | No L No 1 LwN A350 | A350 LF2
LF2 CL1 Cl1
NPS 2 Class | NPS2
e | DNSONPS2Hot [84070Dx |y | SA350 [ . . 300 Class 300
=oh Water 16.64 LF2CI 1 LWN A350 | A350 LF2
LF2 CL1 ClL1

030625-D101-VC 17/09/2013



Pressure Summary (4-1 of 2)

Pressure Summary

Pressure Summary for Chamber bounded by Ellipsoidal Head @ Datum End and Ellipsoidal Head

Identifier De:)ign De:ign [\(II/I(‘I:Z)P I(VII?PE\I)) ext::nal NEIZ(I\:/;T E)I(Ve[I[')llV{T leptafjt
(kPa) | (°C) (°C) ption | Teste

Ellipsoidal Head 5,070 3815,145.59]2,262.33 38 -40 Note 1 Yes
Straight Flange on Ellipsoidal Head 5,070 3815,071.02 ] 1,382.54 38 -40 Note 2 Yes
Cylinder #3 5,070 38)5,114.15] 1,411.2 38 -40.5 Note 3 Yes
Cvlinder #2 5,070 385,114.15] 14112 38 -40.5 Note 3 Yes
Cylinder # 1 5,070 38511415 1411.2 38 -40.5 Note 3 Yes
puiteht Hanee on Ellipsoldal llead: @ | 5670 38 5,071.02 [ 1,382.54 38| <40  Note2| ves
Ellipsoidal I1ead i@ Datum End 5,070 3815,145.59 | 2,262.33 38 -40 Note 4 Yes
Saddles 5,070 38 5,070 N/A N/A N/A N/A N/A
DN60OO/NPS24 Manway (M) 5,070 38 5,070 104 38 -48 Note 5 No
DNISO/NPS6 Inlet (N1) 5,070 38 5,070 104 38 -48 Note 5 No
DNIS0/NPS6 Vapour Qutlet (N2) 5,070 38 5,070 104 38 -48 Note 5 No
DNI100/NPSY Liguid Quijet (N3) 5,070 38 5,070 104 38 -48 Note $ No
DNIOO/NPS4 Spare (N4) 5,070 38 5,070 104 38 -48 Note 5 No
DN100/NPS4 [squalization (N5a) 5,070 38 5,070 104 38 -48 Note 5 No
DNI00/NPS4 Equalization (N5b) 5,070 38 5,070 104 38 -48 Note 5 No
DNT00/NPS4 Equalization (N5¢) 5,070 38 5,070 104 38 -48 Note 5 No
DNSO/NPS2 Hot Water (N6a) 5,070 38 5,070 104 38 -48 Note 5 No
DNSONPS? Hot Water (N6b) 5,070 38 5,070 104 38 -48 Note 5 No

Chamber design MDMT is -40 °C
Chamber rated MDMT is -40 °C @ 5,070 kPa

Chamber MAWP hot & corroded is 5,070 kPa @ 38 °C

Chamber MAEP is 104 kPa @ 38 °C
Vacuum rings did not govern the external pressure rating.

Notes for Maximum Pressure Rating:

Note # Details

1. | Option to calculate MAP was not selected. See the Calculation->General tab of the Set Mode dialog.

Notes for MDMT Rating:

Exemption Details

Note

030625-D101-VC 17/09/2013



Pressure Summary (4-2 of 2)

1. | Straight Flange governs MDMT

UCS-66(i) reduction of 0 °C applied (ratio =
0.9998).

UCS-66(i) reduction of 0.5 °C applied (ratio =
0.9912).

2. | Material is impact tested per UG-84 to -40 °C

3. | Material is impact tested per UG-84 to -40 °C

4. | Straight Flange governs MDMT

Flange rating governs:

Flange rated MDMT = -49 °C (Flange impact tested to -49°C
(UCS-66(g)))

Bolts rated MDMT per Fig UCS-66 note (c¢) = -48 °C

UG-84 provisions apply

Design notes are available on the Settings Summary page.

030625-D101-VC 17/09/2013



Hydrostatic Test

Hydrostatic Test (5-1 of 1)

Shop test pressure determination for Chamber bounded by Ellipsoidal Head @ Datum End and Ellipsoidal
Head based on MAWP per UG-99(b)

Shop hydrostatic test gauge pressure is 6,591 kPa at 4 °C (the chamber MAWP = 5,070 kPa)

The shop test is performed with the vessel in the horizontal position.

Local | T | uG-99 [ UG99 [ Stress
liquid . Allowable
. test 5 (b) (b) during Stress
Identifier static test stress .
pressure h stress | pressure test excessive?
ead . MPa
kPa ratio factor MPa
kPa

Ellipsoidal Head (1) 6,611.74 20.74 | 1.30 145.115 235.8 No
Straight Flange on Ellipsoidal Head 6,611.74 20.74 I 1.30 163.242 235.8 No
Cylinder #3 6,611.74 20.74 1 1.30 161.983 235.8 No
Cylinder #2 6,011.74 20.74 1 1.30 161.983 2358 No
Cylinder #1 6,611.74 20.74 1 1.30 161.983 235.8 No
Straight Flange on Ellipsoidal Head Il ¢ ¢1) 44 2074 | 130 163.242 2358 No
@ Datum End
Ellipsoidal Head @ Datum End 6,611.74 20.74 1 1.30 145.115 235.8 No
DN100/NPS4 Equalization (N5a) 6,593.45 2.45 1 1.30 173.86 351 No
DN100/NPS4 Equalization (N5b) 6,614.57 23.57 l 1.30 174.417 351 No
DN100/NPS4 Equalization (N5c) 6,614.57 23.57 1 1.30 174.417 351 No
DN100/NPS4 Liquid Outlet (N3) 6,614.57 23.57 1 1.30 174.417 351 No
DN100/NPS4 Spare (N4) 6,603.26 12.26 I 1.30 174.058 351 No
DNI150/NPS6 Inlet (N1) 6,593.45 245 1 1.30 173.139 351 No
DNI50/NPS6 Vapour Qutlet (N2) 6,593.45 2.45 1 1.30 173.139 351 No
DNS0/NPS2 Hot Water (N6a) 6,593.45 2.45 1 1.30 176.576 351 No
DNS50/NPS2 Hot Water (N6b) 6,613.88 22.88 | 1.30 177.123 351 No
DN600/NPS24 Manway (M) 6,605.77 14.77 I 1.30 166.532 351 No

Notes:

(1) Ellipsoidal Head limits the UG-99(b) stress ratio.
(2) Py stresses at nozzle openings have been estimated using the method described in PVP-Vol. 399, pages 77-82.

3) 1.5*‘0.9"‘8y used as the basis for the maximum local primary membrane stress at the nozzle intersection P

(4) The zero degree angular position is assumed to be up, and the test liquid height is assumed to the top-most flange.

The field test condition has not been investigated for the Chamber bounded by Ellipsoidal Head @ Datum End and

Ellipsoidal Head.

The test temperature of 4 °C is warmer than the minimum recommended temperature of -23 °C so the brittle fracture

provision of UG-99(h) has been met.

030625-D101-VC
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Corroded Hydrostatic Test (6-1 of 1)

Corroded Hydrostatic Test

The shop test condition has not been investigated for the Chamber bounded by Ellipsoidal Head @ Datum End and
Ellipsoidal Head.

Field test pressure determination for Chamber bounded by Ellipsoidal Head @ Datum End and Ellipsoidal
Head based on design P per UG-99(b)
Field hydrostatic test gauge pressure is 6,591 kPa at 4 °C (the chamber design P = 5,070 kPa)

The field test is performed with the vessel in the horizontal position.

Local | T | UG-99 | UG99 | Sstress
test lighid (b) (b) durin GOl Stress
Identifier static € | test stress i
pressure stress | pressure test excessive?
head A MPa
kPa ratio factor MPa
kPa
Ellipsoidal Head (1) 6,611.78 20.78 1 1.30 159.211 235.8 No
Straight Flange on Ellipsoidal Head 6,611.78 20.78 1 1.30 178.653 235.8 No
Cylinder #3 6,611.78 20.78 1 1.30 177.145 235.8 No
Cylinder #2 6,611.78 20.78 1 1.30 177.145 235.8 No
Cylinder #1 6,611.78 20.78 1 1.30 177.145 235.8 No
Straight Flange on Ellipsoidal Head 6.611.78 2078 i 1.30 178.653 235.8 No
@ Datum End
Ellipsoidal Head @ Datum End 6,611.78 20.78 1 1.30 159.211 235.8 No
DN 100/NPS4 Equalization (N5a) 6,593.45 2.45 1 1.30 192.612 351 No
DN100/NPS4 Equalization (N5b) 6,614.57 23.57 1 1.30 193.229 351 No
DN100/NPS4 Equalization (N5c) 6,614.57 23.57 1 1.30 193.229 351 No
DN100/NPS4 Liquid Outlet (N3) 6,614.57 23.57 1 1.30 193.229 351 No
DN100/NPS4 Spare (N4) 6,603.29 12.29 I 1.30 192.828 351 No
DN150/NPS6 Inlet (N1) 6,593.45 2.45 1 1.30 190.777 351 No
DNI150/NPS6 Vapour Outlet (N2) 6,593.45 2.45 1 1.30 190.777 351 No
DN50/NPS2 Hot Water (N6a) 6,593.45 2.45 1 1.30 196.934 351 No
DN50/NPS2 Hot Water (N6b) 6,613.88 22.88 1 1.30 197.545 351 No
DN600/NPS24 Manway (M) 6,605.8 14.8 1 1.30 184.543 351 No
Notes:

(1) Ellipsoidal Head limits the UG-99(b) stress ratio.
(2) Py stresses at nozzle openings have been estimated using the method described in PVP-Vol. 399, pages 77-82.

3) 1.5*0.9*‘8y used as the basis for the maximum local primary membrane stress at the nozzle intersection P

(4) The zero degree angular position is assumed to be up, and the test liquid height is assumed to the top-most
flange.
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Weight Summary (7-1 of 1)

Weight Summary

Weight ( kg) Contributed by Vessel Elements

Component Metal Metal . Insulation| Piping Operating Liquid Test Liquid
New* | Corroded* Insulation Supports Lining| +
ew orrode PP Liquid | New |Corroded| New |Corroded
e 1,147.1 1,054 135 sof o ol 9675 9s0.1f9s0  [993.2
Cylinder #3 5,320.7 4,882.2 183.4 50 0 0] 7,796.1 7,843.6|8,004.8 |8,061.4
Cvylinder #2 5,329 4,889.7 183.4 50 0 0] 7,792.7]1 7,839.7|8,003 8,059.3
Cylinder #1 5,294.1 4,857.8 183.4 50 0 0l 7,795.8 7,843.218,011.6 |8,068.8
Ellipsoidal
Head 4 Datum | 1,277.7 1,173.5 435 50 0 0 919 930.5]931.5 943.7
Saddles 440 440 0 0 0 0 0 010 0
TOTAL: 18,808.6 17,297.1 637.2 250 0 0]25,271.2| 25,437.225,930.9]26,126.4

* Shells with attached nozzles have weight reduced by material cut out for opening.

Weight ( kg) Contributed by Attachments

Component Body Flanges N;;Z,:egis& Packed Travs Tray |Rings & | Vertical

New | Corroded| New |Corroded Beds ’ Stpports | Clips Loads

Ellipsoidal Head 0 01,0183 994.8 0 0 0 0 0
Cylinder #3 0 0| 108.2 102.5 0 0 0 0 0
Cvlinder #2 0 0 54.1 51.7 0 0 0 0 0
Cylinder #1 0 0] 2675 254.6 0 0 0 0 0
Ellipsoidal Head @ Datum End 0 0 0 0 0 0 0 0 0
TOTAL: 0 0| 1,448 1,403.6 0 0 0 0 0

Vessel operating weight, Corroded: 45,025 kg

Vessel operating weight, New: 46,415 kg

Vessel empty weight, Corroded: 19,588 kg

Vessel empty weight, New: 21,144kg + (o Z — 22 A(3 M

Vessel test weight, New: 46,438 kg ) 4 O/ Q2 Q 550
Vessel test weight, Corroded: 45,077 kg

Vessel center of gravity location - from datum - lift condition

Vessel Lift Weight, New: 21,144 kg
Center of Gravity: 4,718.43 mm

Vessel Capacity

Vessel Capacity** (New): 25,889 liters
Vessel Capacity** (Corroded): 26,082 liters
**The vessel capacity does not include volume of nozzle, piping or other attachments.
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Ellipsoidal Head (8-1 of 3)

Ellipsoidal Head
ASME Section VIII, Division 1, 2010 Edition, A11 Addenda Metric
Component: Ellipsoidal Head

Material Specification: SA-516 70 (1I-D Metric p.18, In. 19)
Straight Flange governs MDMT

Internal design pressure: P = 5,070 kPa @ 38 °C
External design pressure: P, = 104 kPa @ 38 °C

Static liquid head:

P=16.83 kPa (SG=1, H;=1717.7 mm Operating head)
Py,=20.74 kPa (SG=1, H;=2117.1 mm Horizontal test head)

Corrosion allowance: Inner C = 3.2 mm QOuter C=0mm
Design MDMT = -40°C Impact test performed
Rated MDMT = -40°C Material is normalized

Material is produced to fine grain practice
PWHT is performed
Do not Optimize MDMT / Find MAWP

Radiography: Category A joints - Seamless No RT
Head to shell seam - Full UW-11(a) Type 1
Estimated weight*: new = 1,147.1 kg corr = 1,054 kg
Capacity*: new = 932.3 liters corr = 944.5 liters
* includes straight flange
Inner diameter = 1829 mm
Minimum head thickness = 37.5mm
Head ratio D/2h = 2 (new)
Head ratio D/2h = 1.993 (corroded)
Straight flange length Ler = 50 mm
Nominal straight flange thickness t;r = 37.8 mm
Insulation thk*: 51 mm density: 192 kg/m3 weight: 43.475 kg
Insulation support ring spacing: 3,660 mm individual weight: 50 kg total weight: 50 kg

* includes straight flange if applicable
Results Summary

The governing condition is internal pressure.
Minimum thickness per UG-16 = 1.5mm+32mm=47 mm

Design thickness due to internal pressure (t) = 37mm
Design thickness due to external pressure (t,) = 7.98mm
Maximum allowable working pressure (MAWP) = 5.145.59 kPa

Maximum allowable external pressure (MAEP) 2,262.33 kPa

K (Corroded)
K = (/62 +(D/(2*h)?]
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= (1/6)*[2 +(1,835.4 / (2*460.45))2)
0.995374

K = (1/6)*[2+((D/2*h)4
= (1/6)*[2 + (1,829 / (2*457.25))2]
1
Design thickness for internal pressure, (Corroded at 38 °C) Appendix 1-4(c)
1 = P*D*K /(2*S*E - 0.2*P) + Corrosion

= 5,086.83%1,835.4%0.995374 / (2*138,000*] - 0.2*5,086.83) + 3.2
37 mm

The head internal pressure design thickness is 37 mm.

Maximum allowable working pressure, (Corroded at 38 °C) Appendix 1-4(c)

P

I

2¥S*E*t/(K*D + 0.2*t) - P,
2*138,000%1*34.3 / (0.995374*1,835.4 +0.2*34.3) - 16.83
5,145.59 kPa

The maximum allowable working pressure (MAWP) is 5,143.59 kPa.
Design thickness for external pressure, (Corroded at 38 °C) UG-33(d)

Equivalent outside spherical radius (R
R, = Ko*D,

0.8659*1,904
1,648.66 mm

o

A = 0.125/(R,/1)
0.125/ (1,648.66 / 4.78)
= 0.000362

From Table CS-2 Metric:B = 35.8981 MPa
P, = B/(R,/t)
= 35,898.08/(1,648.66/4.78)
104 kPa

t = 4.78 mm + Corrosion = 4.78 mm + 3.2 mm = 7.98 mm
Check the external pressure per UG-33(a)(1) Appendix 1-4(c)
{ = 1.67*P *D*K / (2*S*E - 0.2*1.67*P,) + Corrosion

1.67%104%1,835.4*0.995374 / (2*138,000*1 - 0.2*1.67*104) + 3.2
= 4.35 mm

The head external pressure design thickness (t,) is 7.98 mm.

Maximum Allowable External Pressure, (Corroded at 38 °C) UG-33(d)

Equivalent outside spherical radius (R )
R K,*D,
= 0.8659%1,904

0

030625-D101-VC
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Ellipsoidal Head (8-3 of 3)

1,648.66 mm

0.125/ (R, /1)

0.125/(1,648.66 / 34.3)
0.002601

>
f

From Table CS-2 Metric:B = 108.7421 MPa

P B/(R,/1)
108,742.1/ (1,648.66 / 34.3)

2,262.3315 kPa

Ml

a

Check the Maximum External Pressure, UG-33(a)(1) Appendix 1-4(c)

p 2¥S*E*t/ ((K*D + 0.2*1)*1.67) - P,
2*138,000*%1*34.3 / ((0.995374*1,835.4 +0.2*34.3)*1.67)- 0

3,091.27 kPa

The maximum allowable external pressure (MAEP) is 2.262.33 kPa.

% Extreme fiber elongation - UCS-79(d)

(75*¢/RY*(1 -R¢/Ry)

(75%37.8/329.83)*(1 - 329.83 / )
8.5953%

EFE
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ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric

A

)

711.37—)
3?.50Jl

DN600/NPS24 Manway (M)

752.3%
752.35

Note: round inside edges per UG-76(c)

Location and Orientation
Located on:

Orientation:

End of nozzle to datum line:
Calculated as hillside:
Distance to head center, R:

Passes through a Category A joint:

Nozzle
Access opening;:

Material specification:

Inside diameter, new:
Wall thickness, t:

Minimum wall thickness:
Corrosion allowance:

Projection available outside vessel, Lpr:

Heavy barrel length, Ly,

Internal projection, h..,:

Projection available outside vessel to flange face, Lf:

Local vessel minimum thickness:
Liquid static head included:
Longitudinal joint efficiency:

030625-D101-VC

DN600/NPS24 Manway (9-1 of 3)

tw(Iowcr) =37.5 mm

Legs;= 9mm
Legs3= Omm
Dpew = 60 mm

Ellipsoidal Head

OO

9,894 mm

No
0 mm
No

No

SA-350 LF2 Cl 1 (II-D Metric p. 18, In.

10)

609.6 mm
71.37 mm
63.44 mm

3.2 mm

225.66 mm
206.61 mm

60 mm

295.51 mm

37.5 mm

7.8386 kPa

1
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ASME B16.5-2009 Flange

Description:

Bolt Material:

Blind included:
Rated MDMT:
(UG-84 provisions apply)

DN600/NPS24 Manway (9-2 of 3)

NPS 24 Class 300 HB A350 LF2 Cl.1
(Nut Stop)

SA-193 B7 Bolt <= 64 (1I-D Metric p.
334, In. 32)

Yes
-48°C

(Flange rated MDMT = -49 °C (Flange impact tested to -49°C (UCS-66

(€9)
Bolts rated MDMT per Fig UCS-66 note (c) = -48 °C)

Liquid static head:
MAWP rating:
MAP rating;
Hydrotest rating:
Gasket Description:
PWHT performed:

7.8386 kPa

5,110.01 kPa @ 38°C

5,110.01 kPa @ 4°C

7,700.01 kPa @ 4°C

Flexitallic Spiral Wound CG 304 S.S.
Yes

Reinforcement Calculations for Internal Pressure

UG-45 Nozzle Wall
Thickness Summary (mm)
The nozzle passes UG-45

UG-37 Area Calculation Summary (cmz)
For P =5,077.84 kPa @ 38 °C
The opening is adequately reinforced

A A A
required | available Ay A G welds treq tomin
187.2517]195.6933 | 24.0341 [ 97.0398 | 73.809 | - | 0.8103 14.79 63.44

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

Actual weld
throat size (mm)

Required weld

throat size (mm) Status

Weld description

Nozzle to shell fillet (Legy;) 6 6.3 | weld size is adequate

Reinforcement Calculations for External Pressure

UG-45 Nozzle Wall
Thickness Summary (mm)
The nozzle passes UG-45

UG-37 Area Calculation Summary (cmz)
For Pe = 104 kPa @ 38 °C
The opening is adequately reinforced

A A A
required | available At Az Az | As| welds treq Lonin
14.7108 | 370.5942 | 181.8642 | 114.1107 | 73.809 | -- | 0.8103 4.84 63.44

UG-41 Weld Failure Path Analysis Summary

030625-D101-VC 17/09/2013



DN600/NPS24 Manway (9-3 of 3)

Weld strength calculations are not required for external pressure

UW-16 Weld Sizing Summary

" Required weld Actual weld
B descrintion throat size (mm) | throat size (mm) Status
Nozzle to shell fillet (Legy,) 6 6.3 | weld size is adequate
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Straight Flange on Ellipsoidal Head (10-1 of 2)

Straight Flange on Ellipsoidal Head
ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric

Component: Straight Flange

Material specification: SA-516 70 (II-D Metric p. 18, In. 19)
Material is impact tested per UG-84 to -40 °C

UCS-66(i) reduction of 0 °C applied (ratio = 0.9998).

Internal design pressure: P = 5,070 kPa @ 38 °C
External design pressure: P, = 104 kPa @ 38 °C

Static liquid head:

P, = 16.83 kPa (SG =1, H =1,717.7 mm,Operating head)
20.74 kPa (SG =1, H;=2,117.1 mm, Horizontal test head)

Pih
Corrosion allowance Inner C=3.2 mm Outer C =0 mm

Design MDMT = -40 °C Impact test performed

Rated MDMT = -40 °C Material is normalized
Material is produced to Fine Grain Practice
PWHT is performed

Radiography: Longitudinal joint - Seamless No RT
Circumferential joint - Full UW-11(a) Type 1

Estimated weight New = 86.8 kg corr = 79.6 kg

Capacity New = 131.37 liters corr = 132.29 liters

ID = 1,829 mm

LengthL, = 50mm

t = 37.8 mm

Insulation thk: 51 mm density: 192 kg/m?3 Weight: 0 kg

Design thickness, (at 38 °C) UG-27(c)(1)

P*R /(S*E - 0.60*P) + Corrosion
5,086.83*917.7 / (138,000%1.00 - 0.60*5,086.83) + 3.2
37.8 mm

Maximum allowable working pressure, (at 38 °C) UG-27(c)(1)

p ~ S*E*t/(R+0.60%t) - P,
= 138,000%1.00*34.6 / (917.7 + 0.60*34.6) - 16.83
5,071.02 kPa

I

External Pressure, (Corroded & at 38 °C) UG-28(¢)

L/Dy, = 955097/1,904.6 = 5.0147
D,/t = 1,904.6/12.09 = 157.5008
From table G: A = 0.000125
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Straight Flange on Ellipsoidal Head (10-2 of 2)

From table CS-2 Metric: B = 12.285 MPa

P

4*B/(3*(D, /1))
4%12,285.05 / (3%(1,904.6 / 12.09))
104 kPa

a

Design thickness for external pressure P, = 104 kPa

ty = t+Corrosion = 12.09+3.2 = 1529 mm

Maximum Allowable External Pressure, (Corroded & at 38 °C) UG-28(c)

L/Dy = 955097/1,904.6 = 5.0147
D,/t = 19046/34.6 = 55.0469
From table G: A = 0.000575
From table CS-2 Metric: B = 57.0782 MPa

P

4*B/(3%(D, /1)
4%57,078.23 / (3*(1,904.6 / 34.6))
1,382.54 kPa

a

% Extreme fiber elongation - UCS-79(d)

EFE =  (50*t/Rp*(1-R¢/Ry)
= (50%37.8/933.4)*(1 - 933.4 / )
2.0249%

The extreme fiber elongation does not exceed 5%.

030625-D101-VC
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Cylinder #1 (11-1 of 2)

Cylinder #1
ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric

Component: Cylinder

Material specification: SA-516 70 (1-D Metric p. 18, In. 19)
Material is impact tested per UG-84 to -40 °C

UCS-66(i) reduction of 0.5 °C applied (ratio = 0.9912).

Internal design pressure: P = 5,070 kPa @ 38 °C
External design pressure: P, = 104 kPa @ 38 °C

Static liquid head:

P, = 16.83kPa (SG =1, Hg=1,717.7 mm,Operating head)

Py = 20.74 kPa (SG =1, H;=2,117.1 mm, Horizontal test head)

Corrosion allowance Inner C = 3.2 mm Outer C=0 mm

Design MDMT = -40 °C Impact test performed

Rated MDMT = 40.5 °C Material is normalized
Material is produced to Fine Grain Practice
PWHT is performed

Radiography: Longitudinal joint - Full UW-11(a) Type |

Left circumferential joint - Full UW-11(a) Type |
Right circumferential joint - Full UW-11(a) Type 1

Estimated weight New = 5,294.1 kg corr = 4,857.8 kg

Capacity New = 8,008.15 liters corr = 8,064.3 liters

ID = 1,829 mm

Length L, = 3048 mm

t = 38.1 mm

Insulation thk: 51 mm density: 192 kg/m3 Weight: 1834 kg
Insulation Support Individual Total Support
Spacing: Sl Support Weight: ol Weight: S0ikg

Design thickness, (at 38 °C) UG-27(c)(1)

P*R / (S*E - 0.60*P) + Corrosion
5,086.83*917.7 /(138,000%1.00 - 0.60*5,086.83) + 3.2
37.8 mm

([l

Il

Maximum allowable working pressure, (at 38 °C) UG-27(c)(1)

il

P S*E*t/ (R +0.60*t) - P,
= 138,000%1.00%34.9 / (917.7 + 0.60*34.9) - 16.83

5,114.15 kPa

I

External Pressure, (Corroded & at 38 °C) UG-28(c)

L/D, = 9,550.97/1,9052 = 5.0131
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D,/t = 1,9052/12.09 = 157.5260

From table G: A 0.000125
From table CS-2 Metric: B = 12.287 MPa

P

4*B/ (3%(D, / 1))
4%12,287.03 / (3*(1,905.2 / 12.09))
104 kPa

a

Design thickness for external pressure P, = 104 kPa

ty = t+Corrosion = 12.09+32 = 1529 mm

Maximum Allowable External Pressure, (Corroded & at 38 °C) UG-28(c)

L/D, = 9,55097/1,9052 = 5.0131
Dy/t = 1,9052/34.9 = 54.5909
From table G: A = 0.000582
From table CS-2 Metric: B = 57.779 MPa
P, = 4*B/(3*(D,/1)
= 4*57,778.95/(3*(1,905.2 / 34.9))
= 1,411.2kPa

% Extreme fiber elongation - UCS-79(d)

EFE =  (50%/Rp*(I-R¢/R)

= (50*38.1/933.55)*(1 - 933.55 / )
= 2.0406%

The extreme fiber elongation does not exceed 5%.
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DNI50/NPS6 Inlet (12-1 of 3)

DN150/NPS6 Inlet (N1)

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric

tw(lower) = 38.1 mm

E 238.25 K
= 238.25 2 Legs;= 9mm
— k45,97 B
- - |146.30 Legi3=  Omm
4597 K- Bpew=  Omm
[ 13482 L i 900
38. |
o, | Loyl
- 380 PN |
T . T —
Note round inside edges per UG-76(c)
Location and Orientation
Located on: Cylinder #1
Orientation: 0°
Nozzle center/shell outer surface intersection to datum: 2,000 mm
End of nozzle to shell center: 1,202.6 mm
Tilted: -3° from radial
Passes through a Category A joint: No
Nozzle
Access opening: No
Material specification: ?(/)33-350 LF2 CI 1 (1I-D Metric p. 18, In.
Inside diameter, new: 146.3 mm
Wall thickness, t: 45.97 mm
Minimum wall thickness: 41.21 mm
Corrosion allowance: 3.2 mm
Opening chord length: 152.91 mm
Projection available outside vessel, Lpr: 207.52 mm
Heavy barrel length, Ly, 194.82 mm
Projection available outside vessel to flange face, Lf: 244.1 mm
Local vessel minimum thickness: 38.1 mm
Liquid static head included: 0 kPa
Longitudinal joint efficiency: 1

030625-D101-VC 17/09/2013



ASME B16.5-2009 Flange

Description:

Bolt Material:

Blind
Rated

(€))

DN150/NPS6 Inlet (12-2 of 3)

NPS 6 Class 300 HB A350 LF2 Cl.1 (Nut

Stop)
SA-193 B7 Bolt <= 64 (II-D Metric p.
334, In. 32)
included: No
MDMT: -48°C
(UG-84 provisions apply)
(Flange rated MDMT = -49 °C (Flange impact tested to -49°C (UCS-66
Bolts rated MDMT per Fig UCS-66 note (c) = -48 °C)
0 kPa

Liquid static head:
MAWP rating:
MAP rating:
Hydrotest rating:
PWHT performed:

5,110.01 kPa @ 38°C
5,110.01 kPa @ 4°C
7,700.01 kPa @ 4°C
Yes

Reinforcement Calculations for Internal Pressure

UG-37 Area Calculation Summary (cmz)
For P = 5,070 kPa @ 38 °C
The opening is adequately reinforced

UG-45 Nozzle Wall
Thickness Summary (mm)
The nozzle passes UG-45

A A A
required | available Al Az AzfiAs welds treq tmin
52,7179 1 71.1044 | 0.6587 | 69.6353 | -- | - | 0.8103 11.31 41.21

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

Weld description

Required weld

throat size (mm) | throat size (mm)

Actual weld
Status

Nozzle to shell fillet (Legy,) 6

6.3 | weld size is adequate

Reinforcement Calculations for External Pressure

UG-37 Area Calculation Summary (cmz)
For Pe =104 kPa @ 38 °C
The opening is adequately reinforced

UG-45 Nozzle Wall
Thickness Summary (mm)
The nozzle passes UG-45

A A A
required | available Ay o Ay s welds treg tmin
92471 | 109.4856|35.42773.2482 | -- | — 1 0.8103 4.7 41.21

UG-4]1 Weld Failure Path Analysis Summary

Weld strength calculations are not required for external pressure

030625-D101-VC
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UW-16 Weld Sizing Summary

Weld description

Required weld
throat size (mm)

Actual weld
throat size (mm)

Status

Nozzle to shell fillet (Legy)) 6

6.3

weld size is adequate

030625-D101-VC

DN150/NPS6 Inlet (12-3 of 3)
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DN100/NPS4 Liquid Outlet (13-1 of 3)

DN100/NPS4 Liquid Outlet (N3)

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric

31 168.15 E
3 168.15
- 35.43
_\'A i~ 97.28
35.43 ¥
201.49 9.00
N EREE
38'10.15_ —] 1 ”l ‘
[ 1/ | 3810 |

Note: Per UW-16(b) minimum inside comer radius r, = min [1 /4*t 3 mm] =3 mm

Location and Orientation
Located on:
Orientation:

Nozzle center/shell outer surface intersection to datum:

End of nozzle to shell center:
Tilted:
Passes through a Category A joint:

Nozzle
Access opening:

Material specification:

Inside diameter, new:
Wall thickness, t,:

Minimum wall thickness:

Corrosion allowance:

Opening chord length:

Projection available outside vessel, Lpr:

Heavy barrel length, L,

Projection available outside vessel to flange face, Lf:
Local vessel minimum thickness:

Liquid static head included:

Longitudinal joint efficiency:

030625-D101-VC

tw(lower) = 38.1 mm

Legg1 = 9mm

Cylinder #3
180°

8,850 mm
1,202.6 mm
3° from radial
No

No

SA-350 LF2 CI | (II-D Metric p. 18, In.
10)

97.28 mm
35.43 mm
30.67 mm
3.2mm
103.83 mm
214.19 mm
201.49 mm
245.94 mm
38.1 mm
17.1728 kPa
1

17/09/2013



ASME B16.5-2009 Flange

Description:

Bolt Material:

Blind included:
Rated MDMT:
(UG-84 provisions apply)

DN100/NPS4 Liquid Outlet (13-2 of 3)

NPS 4 Class 300 HB A350 LF2 CL.1 (Nut
Stop)

SA-193 B7 Bolt <= 64 (II-D Metric p.
334, In. 32)

No
-48°C

(Flange rated MDMT = -49 °C (Flange impact tested to -49°C (UCS-66

(2)))

Bolts rated MDMT per Fig UCS-66 note (c) = -48 °C)

Liquid static head:
MA WP rating:
MAP rating:
Hydrotest rating;
PWHT performed:

Reinforcement Calculations for Internal Pressure

19.6225 kPa
5,110.01 kPa @ 38°C
5,110.01 kPa @ 4°C
7,700.01 kPa @ 4°C
Yes

UG-37 Area Calculation Summary (cm2)
For P =5,087.17 kPa @ 38 °C
The opening is adequately reinforced

UG-45 Nozzle Wall
Thickness Summary (mm)
The nozzle passes UG-45

A A A
required | available Ay Az A3 As| welds treq tmin
359181 ] 50.0186 10.409|48.7993| - | -- | 0.8103 9.42 30.67

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(1)

UW-16 Weld Sizing Summary

Weld description

Required weld
throat size (mm)

Actual weld
throat size (mm)

Status

Nozzle to shell fillet (Legy,)

6

6.3 | weld size is adequate

Reinforcement Calculations for External Pressure

UG-37 Area Calculation Summary (cmz)
For Pe = 104 kPa @ 38 °C
The opening is adequately reinforced

UG-45 Nozzle Wall
Thickness Summary (mm)
The nozzle passes UG-45

A A A
required | available Ay Az Al As welds treq tanin
6.2785 | 82.3385 | 30.6193]50.9089 | -- | -- ] 0.8103 4.7 30.67

UG-41 Weld Failure Path Analysis Summary

Weld strength calculations are not required for external pressure

030625-D101-VC
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DN100/NPS4 Liquid Outlet (13-3 of 3)

UW-16 Weld Sizing Summary

oo Required weld Actual weld
Wield description throat size (mm) | throat size (mm) Status
Nozzle to shell fillet (Legy,) 6 6.3 | weld size is adequate

030625-D101-VC 17/09/2013



DN50/NPS2 Hot Water (14-1 of 3)

DNS0/NPS2 Hot Water (N6b)

ASME Section VIII Division 1, 2010 Edition, A11 Addenda Metric

38.10\1}

K—9.00

tw(lower) = 38.1 mm
Legs1= 9mm
Legss= 0mm

hpew=  Omm

Note: round inside edges per UG-76(c)

Location and Orientation
Located on:
Orientation:

Nozzle center/shell outer surface intersection to datum:

End of nozzle to shell center:
Tilted:
Passes through a Category A joint:

Nozzle
Access opening:

Material specification:

Inside diameter, new:

Nominal wall thickness:

Corrosion allowance:

Opening chord length:

Projection available outside vessel, Lpr:

Projection available outside vessel to flange face, Lf:
Local vessel minimum thickness:

Liquid static head included:

Longitudinal joint efficiency:

ASME B16.5-2009 Flange
Description:

030625-D101-VC

Cylinder #3
180°

6,800 mm
1,132.6 mm
3° from radial
No

No

SA-350 LF2 CI 1 (II-D Metric p. 18, In.
10)

50.8 mm
16.64 mm
3.2 mm
57.28 mm
155.69 mm
178.04 mm
38.1 mm
17.1728 kPa
1

NPS 2 Class 300 LWN A350 LF2 Cl.1
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Bolt Material:

Blind included:

Rated MDMT:

(UG-84 provisions apply)

(Flange rated MDMT = -49 °C (Flange impact tested to -49°C (UCS-66

Bolts rated MDMT per Fig UCS-66 note (c) = -48 °C)
Liquid static head:
MAWP rating:
MAP rating:
Hydrotest rating:
Gasket Description:
PWHT performed:

Reinforcement Calculations for Internal Pressure

DN50/NPS2 Hot Water (14-2 of 3)

SA-193 B7 Bolt <= 64 (II-D Metric p.
334, In. 32)

Yes
-48°C

18.9365 kPa

5,110.01 kPa @ 38°C

5,110.01 kPa @ 4°C

7,700.01 kPa @ 4°C

Flexitallic Spiral Wound CG 304 S.S.
Yes

UG-37 Area Calculation Summary (cmz)
For P =15,087.17 kPa @ 38 °C

UG-45 Nozzle Wall
Thickness Summary (mm)
The nozzle passes UG-45

N A t t .
available welds req min
This nozzle is exempt from area calculations per UG-36(c)(3)(a) g 16.64

UG-41 Weld Failure Path Analysis Summary

The nozzle is exempt from weld strength calculations per UW-15(b)(2)

UW-16 Weld Sizing Summary

Weld description

Actual weld
throat size (mm)

Required weld
throat size (mm)

Status

Nozzle to shell fillet (Legy,)

6.3 | weld size is adequate

Reinforcement Calculations for External Pressure

This opening does not require reinforcement per UG-36(c)(3)(a)

UG-37 Area Calculation Summary (cmz)
For Pe = 104 kPa @ 38 °C

UG-45 Nozzle Wall
Thickness Summary (mm)
The nozzle passes UG-45

A s t t .
available welds req min
This nozzle is exempt from area calculations per UG-36(c)(3)(a) 4.7 16.64

UG-41 Weld Failure Path Analysis Summary

Weld strength calculations are not required for external pressure

030625-D101-VC
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DNS50/NPS2 Hot Water (14-3 of 3)

UW-16 Weld Sizing Summary

- Required weld Actual weld
Weld description throat size (mm) | throat size (mm) Status
Nozzle to shell fillet (Legy,) 6 6.3 | weld size is adequate

This opening does not require reinforcement per UG-36(c)(3)(a)

030625-D101-VC 17/09/2013



Saddle material:
Saddle construction is:

Saddle allowable stress:
Saddle yield stress:

Saddle distance to datum:
Tangent to tangent length:

Saddle separation:
Vessel radius:
Tangent distance left:
Tangent distance right:
Saddle height:

Saddle contact angle:
Wind pressure:
Wear plate thickness:

Wear plate width:

Saddles

SA-516-70

Web at edge of rib

Ss=137.895 MPa
Sy =262.001 MPa

550 mm
L= 9244mm
Ly= 7,944 mm
R= 952.6mm
A= 650mm
A= 650mm
Hy= 1,400mm
6= 120°

0.39kPa

b=  9.52mm
Wp = 300mm

Saddles (15-1 of 8)

Wear plate contact angle: 0, = 132°

Web plate thickness: ts=  9.53mm
Base plate length: E= 1,700mm
Base plate width: F= 230 mm
Base plate thickness: ty =  19.05mm
Number of stiffener ribs: n= 5

Largest stiffener rib spacing;: d;= 415.12mm
Stiffener rib thickness: ty=  9.53mm
Saddle width: B= 200 mm
Anchor bolt size & type: 1.25 inch coarse threaded
Anchor bolt material: SA-307
Anchor bolt allowable shear: 69 MPa
Anchor bolt corrosion allowance: 1.5mm
Anchor bolts per saddle: 4

Base coefficient of friction: p= 045

Weight on left saddle: operating corr=22,796.19 kg, test new =23,534.19kg
Weight on right saddle: operating corr=21,788.76 kg, test new =22,463 26 kg
Weight of saddle pair =439.98 kg

Notes:
(1) Saddle calculations are based on the method presented in "Stresses in Large Cylindrical Pressure Vessels on Two

Saddle Supports” by L.P. Zick.

Seismic base shear on vessel

Vessel is assumed to be a rigid structure.

Method of seismic analysis: NBC Canada 2005
Vertical seismic accelerations considered: Yes
Force Multiplier: 0.3333

030625-D101-VC 17/09/2013



Minimum Weight Multiplier:

Importance factor: Ig=
Spectral response acceleration value at 0.2 s: S,(0.2) =
Acceleration based site coefficient: F,=
Response modification factor: R, =
Seismic coefficient: Cp =
Response factor: A=
Vessel elevation: hy =
Structure total height: h, =
Weight on Saddle: W, =4

A, = Smaller of (1 +2*h, /h_)or 3

= Smaller of (1 +2*1,300/2,252.6) or 3
=215

S, =min[ C,*A*A, /R, 4]
=min[ 1*¥1*2.15/1, 4]

=2.15

V, = 0.3%F,*S,(0.2)*Ig*S *W
= 0.3%1%0.12* 1%2.15%437,229.09
=33,841.53 N

Saddle reactions due to weight + seismic

V,, = vertical seismic force acting on left saddle

V = horizontal seismic shear acting on left saddle (worst case if not slotted)

Seismic longitudinal reaction, Q; (left saddle):

Q = V*H /L +V,
= 33,841.54*1,400 / 7,944 + 44,710.86
= 50,674.88 N

Seismic transverse reaction, Q, (left saddle):

Q= V*H,/ (R,*Sin(6/2)) + V,
=17,303.09*1,400 / (952.6*Sin( 120 /2 )) + 44,710.86
=74,074.56 N

Q = Weight on saddle + larger of Q, or Q,
Q=W +Q,=223,554.29 + 74,074.56 = 297,628.85 N

Transverse wind shear on vessel

Vit = Pw*G*(Cf(she”)*(Projected shell area) + Cr(saddle)*(Projected saddle area))

=0.39*0.85%1000*(0.7*23.4152 + 2*0.179)
=5,552.34 N

End wind shear on vessel

030625-D101-VC

1
1,300 mm
2,252.6 mm

37,229.09 N

0.2

Saddles (15-2 of 8)
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Saddles (15-3 of 8)

Vel Pw"‘G*(Cf(shen)*n*Ro2 + Cf(saddle)*(Projected saddle area))

=0.39*13*0.85%(0.5*n*1.15362 + 2*1.02)
=1,370.7N

030625-D101-VC 17/09/2013



Bending + pressure Bending + pressure at the
between saddles saddle
Load Ves'Sf:l (MPa) (MPa)
condition
Sy |allow| Sy | allow | S; J|allow| S; | aliow
G SR NS ) @ | M| e ¢
Seismic | Operating | 71.662 | 165.6 | 4.782 | 141.372 | 68.228 | 165.6 | 1.347 | 141.372
Seismic | Vacuum | 4.782 | 165.6 | 6.149 | 141.372| 1.347 | 165.6 [2.715]141.372
Wind | Operating | 70.548 | 165.6 | 3.668 | 141.372 | 68.003 | 165.6 | 1.123 | 141.372
Wind Test 82.781 | 235.8 | 3.431 | 141.372 | 80.414 | 235.8 | 1.065| 141.372
Wind | Vacuum | 3.668 | 165.6 | 5.035|141.372| 1.123 | 165.6 | 2.49 | 141.372
Tangential | Circumferential | Stress over o
shear (MPa)| stress (MPa) |saddle (MPa) op iiting(v1Ba)
Vessel
s condition S
llow
S3 | allow 4 a Ss |allow| S allow
S (horns) | () | 73 6
Seismic | Operating | 8814 | 1104 | -14.554 207 17.33 131 103 91.93
Seismic | Vacuum | 8.814 ] 1104 | -14.554 207 17.33 131 10.3 91.93
Wind | Operating | 6.636| 110.4 | -11.162 207 | 13291 ) 130 | 7.899 | 91.93
Wind Test 6.1791188.64 | -9.717 | 235.8 | 15117 ] 2358 | 8041 | 235.801
Wind | Vacuum |6.636] 1104 | -11.162 207 13291 131 | 7899 | 91.93

Saddles (15-4 of 8)

Longitudinal stress between saddles (Seismic ,Operating, left saddle loading and geometry govern)

S| =+ 3*K*Q*(L/ 12) / (n*R%*1)

= 3%0.6666*297,628.85%(9,244 / 12) / (1*935.152*34.9)
=4.782 MPa

S, =P*R/(2*)
=5.09%917.7 / (2*34.9)
= 66.88 MPa

Maximum tensile stress S;; =Sy + Sp =71.662 MPa
Maximum compressive stress (shut down) S;. =S| = 4.782 MPa

Tensile stress is acceptable (<=1.2*S*E = 165.6 MPa)
Compressive stress is acceptable (<=1.2*S_ = 141.372 MPa)

Longitudinal stress at the right saddle (Seismic ,Operating)

L. = 2*(Left head depth) /3 + L + 2*(Right head depth) / 3

=2%494.75/3 + 9,244 + 2*¥494.75/ 3
=9.903.67 mm

Seismic vertical acceleration coefficient m = 2.584*0.0774 = 0.2

030625-D101-VC
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Saddles (15-5 of 8)

w=WX(1+m)*10/L, =437,229.09*(1 +0.2)*10/9,903.67 = 529.78 N/cm
Bending moment at the right saddle:

Mg = WH2*H*A, /3 + AZ/2-(R?-H?)/4)

=529.78 / 10000*(2*494.75*650 / 3 + 6502/ 2 - (952.62 - 494.752) / 4)
=13,772.9 N-m

Sy =+ Mg*K,'/ (n*R?*t)

= 13,772.9*1€3%9.3799 / (1*935.152*34.9)
= 1.347 MPa

Sp = P*R/(2*)

=5.09*917.7 / (2*34.9)

= 66.88 MPa

Maximum tensile stress S5, = S5 + Sp =(8.228 MPa
Maximum compressive stress (shut down) S, . =S, = 1.347 MPa

Tensile stress is acceptable (<=1.2*S = 165.6 MPa)
Compressive stress is acceptable (<=1.2*S . = 141.372 MPa)

Tangential shear stress in the shell (left saddle, Seismic ,Operating)

Qgpear = Q - W*(a+2*H/3)
=297,628.85 - 52.98%(650 + 2#494.75 / 3)
=245,719.4 N

S3 = KZ.Z*Qshear/(R*t)

=1.1707*245,719.4 / (935.15*34.9)

= 8.814 MPa

Tangential shear stress is acceptable (<= 0.8*S = 110.4 MPa)
Circumferential stress at the left saddle horns (Seismic ,Operating)
S4 =-Q/ (4*t*(b+1.56*Sqr(R,*1))) - 3*K45*Q/ (2*t2)

=-297,628.85/(4*34.9*(200+1.56*Sqr(952.6*34.9))) - 3*0.0277*297,628.85 / (2*34.92)
=-14.554 MPa

Circumferential stress at saddle horns is acceptable (<=1.5*S, =207 MPa)
The wear plate was not considered in the calculation of S, because the wear plate width is not at least {B + 1.56*

(Rot)03) =484.44 mm

Ring compression in shell over left saddle (Seismic ,Operating)
Ss=Ks*Q/((t+ tp)*(tS +1.56*Sqr(R*t.)))

=0.7603%*297,628.85 / ((34.9 + 9.52)*(9.53 + 1.56*Sqr(952.6*34.9)))
=17.33 MPa

Ring compression in shell is acceptable (<= 0.5*Sy =131 MPa)

030625-D101-VC 17/09/2013



Saddle splitting load (left, Seismic ,Operating)
Area resisting splitting force = Web area + wear plate area

Ae = Heg'ts + t*W
=31.7533%0.9525 + 0.952*30
=58.8051 cm?

SG = KS*Q / Ae

=0.2035*297,628.85 / 5,880.505
= 10.3 MPa

Stress in saddle is acceptable (<= (2/3)*S, = 91.93 MPa)

Longitudinal stress at the right saddle (Seismic ,Vacuum)

L. = 2*(Left head depth) / 3 + L + 2*(Right head depth)/ 3

=2%494.75 /3 + 9,244 + 2*494.75 / 3
=9,903.67 mm

Seismic vertical acceleration coefficient m = 2.584*0.0774 = 0.2

w=W*(1 +m)*10/L, =437,229.09*(1 +0.2)*10/9,903.67 = 529.78 N/cm
Bending moment at the right saddle:

- 2 2 2
Mg = WH2*H*A /3 + A2/ 2- (R? - H2)/ 4)

=529.78 / 10000*(2*494.75%650 / 3 + 6502 / 2 - (952.62 - 494.752) / 4)
=13,772.9 N-m

Sy = +- Mg*K{'/ (m*R?*)

=13,772.9%1€3%*9.3799 / (1¥935.152¥34.9)
= 1.347 MPa

S, =P*R/(2*)
=0.1¥917.7/ (2*34.9)
=1.367 MPa

Maximum tensile stress (shut down) Sy, =S5 = 1.347 MPa
Maximum compressive stress S, =S, + Sp =2.715 MPa

Tensile stress is acceptable (<=1.2*S = 165.6 MPa)
Compressive stress is acceptable (<=1.2*S_, = 141.372 MPa)

Shear stress in anchor bolting, one end slotted
Maximum seismic or wind base shear = 33,841.53 N

Thernmal expansion base shear = W¥*p = 225,711.68%¥0.45 = 101,570.26 N

Corroded root area for a 1.25 inch coarse threaded bolt = 4.5387 cm? ( 4 per saddle )

Bolt shear stress = 101,570.26 / (453.8701**4) = 55.947 MPa

030625-D101-VC

Saddles (15-6 of 8)
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Saddles (15-7 of 8)

Anchor bolt stress is acceptable (<= 69 MPa)
Shear stress in anchor bolting, transverse

Maximum seismic or wind base shear = 33,841.53 N
Corroded root area for a 1.25 inch coarse threaded bolt = 4.5387 cm? ( 4 per saddle )

Bolt shear stress = 33,841.53 /(453.8701*2%4) = 9.32 MPa

Anchor bolt stress is acceptable (<= 69 MPa)

Web plate buckling check (Escoe pg 251)

Allowable compressive stress S is the lesser of 137.895 or 121.784 MPa: (121.784)

_ 2 2
Se = Ky*nZ*E / (12%(1 - 0.32)*(d, / )

= 1.28*12%199.95E+03 / (12*(1 - 0.32)%(415.12/ 9.53)?)
=121.784 MPa

Allowable compressive load on the saddle

be = d;*ts / (d;*tg + 2%, (b - 25.4))*25.4

=415.12*9.53 / (415.12*9.53 + 2*9.53*(200 - 25.4))*25.4
=138

Fy, =n*(Ag + 2*b *t)*S,

=5%(1,814.2744 + 2*13.8%9.53)*121.784

=1,264,770.03 N

Saddle loading 0f 299,786.24 N is <= Fy; satisfactory.
Primary bending + axial stress in the saddle due to end loads (assumes one saddle slotted)

op = V*Hg - x Yy /1+Q/A

=33,841.53*%(1,400 - 787.79)*130.72 / (1e4*5,965.55) + 297,628.85 / 24,787.16
=57.407 MPa

The primary bending + axial stress in the saddle <= 137.895 MPa; satisfactory.

Secondary bending + axial stress in the saddle due to end loads (includes thermal expansion, assumes one
saddle slotted)

op = V¥Hg -x,)*y /1+Q/A

=135,411.79%(1,400 - 787.79)*130.72 / (1e4*5,965.55) + 297,628.85 / 24,787.16
=193.668 MPa

The secondary bending + axial stress in the saddle < 2*Sy= 524.002 MPa; satisfactory.

Saddle base plate thickness check (Roark sixth edition, Table 26, case 7a)

where a=415.12, b =220.48 mm

t, = (B *q*b? / (1.5*S,)0
= (1.6817*0.767*220.482 / (1.5%137.895))0-:5

030625-D101-VC 17/09/2013



Saddles (15-8 of 8)

=17.41 mm
The base plate thickness of 19.05 mm is adequate.

Foundation bearing check

S¢= Quax ! (F*E)
=299,786.24 / (230*1,700)
=0.767 MPa

Concrete bearing stress < 11.432 MPa ; satisfactory.
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PAINT REPORTS



iiltem Being Palnted: u( ,(555%\

A. Surface Preparation

Surface Cleanliness Standard: <5 P /G

Cleaning Method: _ W(g)/ca 7“4

Surface Condition

Blast Profile Average:

Number of Readings Taken: g\

Abrasive Type:

éOﬂCk Abrasive Size: ,7 / —?fé——

Contaminants Free Test:

White Blotter Test

Ambient Temperature:

C

Dew Point:

Relative Humidity:

5 6 C’g Surface Temperature:

Blast Operating Pressure (psi) /O
B. Paint Application Equipment
Primer 2" Coat 3" Coat Final Coat
Brush/Roller/Conve. Spray/Airless v (/
Conventional Gun
Airless Tip Size _ H )~ Hi1%
Pump Ratio: - S~ 4 b~
Supply Préssure (psig) 150 1 SO
C. Painting Conditions
' ' Primer 2" Coat 3" Coat Final Coat
Relative Humidity (%) 29 R
Surface Temperature (°C) 14 J’)_, 4
' Ambient Temperature (°C) 2 H X s
Dew Point N N /
(Ontaliw:rgll\]/g‘it)her Conditions ; - (A‘—Q ? e il )v \’S‘-\\/
D. Paint and Coating Materials ' ' L)
Primer 2" Coat 3" Coat %
Brand Name or Product Code c )D g el (/‘61 \\Q .
Batch Number ONA B X 74 oy (/{ <7
Product Number %3150 4 3200
Specified DFT’s ZI -0 Uu-6
Actual DFT’s H-7 “4-b6 4— 1
gg;ndti)r?gjsc,)/ﬂ\/leasurements / 0 0 / v O
Final Holiday Test Performed (number of holidays found/repaired)
Holidays Repaired _ s
Reviewed By: M o Date: " .n ]2/ /¢/
Form Number: FRM-QAPRC-01 -'OZ Date Issued;  April 25, 2000 |Revision: 2 date R’evised: May 3, 2001

Testex PRESS-O-FILM™ HT

www.lestextape.com x_coarse
. 1.5 to 4.5 mil

38to 116 im

C (C +XC) /2 6 - Xc Made In l‘J‘SA

Document3 e m— —————

Testex PRESS-O-FILM™ HT

www.lestextape.com x.coarse
“151045 mi
38 to 115 um
Mnde In USA
0. 8. w ©CEXQ/2 . X 5 pm

H—_
. 5 45 ml




INSULATION REPORT



iberta 11543 42 Streat S.E.
nsulation Calgary, AB, T2Z 4K4
Supply & Services Lid,

403-201-2186
Itemized Inspection Report

IPrepared By Date Page | of |
(Hers Sars 24 0¥
Area ' Descriptio
\ZES:SEL_
Line / Tag number Item complation - % 1T
39%9
Insulation

Type EIRERGLASS Manufacturer
Size / Thickness 2" Single / Double Layer _S/AGLE.

Jinsulation Securement Type_E)aMD)MG rs Size 3/4*
) spacing /2,
Cladding Type Thicknass
Laps Lap Location
Cladding Securement Type Size
Spacing
Valves Insulated Flanges insulated
Not Insulated Not Insulated
Fittings Insulation
Cladding

Vessel Shells Cladding Typelumn. SmoeTit Thickness 20 Corrugation AKD

Vessel Heads Claddianess I
Caulking All penetrations caulked _ /25, ‘

Notas:

Company Rep. &7&8’5 &OW W "S,a/\/ D?"Zﬁ

Print Mame Signature Date

JQA/QC Rep.

Print Mame Signature Date

Client Rep.

Print Nama Signature Date




INSPECTION AND TEST PLAN



Foremost Universal LP
INSPECTION AND TEST PLAN

Ml Document Number:

13-030789-101 ITP

Revision:

0 |Date:

October 23, 2013

Customer:

Suncor Energy c/o Equinox Engineering Ltd

Customer P.O. Number:

P383121-KN-001

Code of Fabrication
ASME Section VI, Div. 1

Equipment and Tag No.:

Slug Catcher

Inspection Codes

Client Document Number: H = Hold W =Witness 1= Inspect
O = Observe C =Check R= Review
= NI =
Description Acceptance Criteria § |FULP| Date § Suncor | Date

1.0 Materials
1.1 Receiving inspection of incoming material for any visible |Purchase order | 'S'H %//5’//'3 R

damage and compliance to purchase order A R
1.2 Review material test reports for compliance with ASME |ASME Sect II R R
R.1 Codes and client specification's, All material to meet alh A

NACE MR-0175, S<0.003 for plate material excepts VI ﬁ?’ JAN 7 3j201%

Heads which are $<0.004 per RFI-1.
2.0 Document Review P
2.1 Pre-fabrication meeting H p‘; \0{15'.[13 H /fﬁ‘:rc,JAf\.! 0 gl 2n
2.2 Review welding procedures for job suitability Approved WPS R {]_L' ‘ H [A 7 JAN U 5'?91/
2.3 Verify welders qualifications prior to welding ASME Section X R | ¢ \ c 7'2{;/’ JAN 0 G P
2.4 Review of Hydrostatic Test Procedure Approved procedure R |V¢ C ’//ﬁ);/ JAN U b ROt
2.5 Review of NDE Procedures Approved procedure R [¥c | ¢ 727 JAN 6
2.6 Review Post Weld Heat Treatment Procedure Approved procedure R |{§ \/ C %/ JAND G
3.0 Fabrication -
3.1 UT all plate to SA-578 Level B — 4” Grid Approved Procedures 1 |fC |l 257 AN 23000

7 e

Cé21 MPI on outside of knuckle and flange area for all heads |Approved Procedures R n\ ]Q/W/J 7.
3.3 Verify longitudinal weld seam fit up ASME Section VIII, Div. 1 T ) Z2RLE 20
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INSPECTION AND TEST PLAN .
M| Document Number: 13-030789-101 ITP Revision: 0 |Date: October 23, 2013
Customer: Suncor Energy c/o Equinox Engineering Ltd Code of Fabrication
Customer P.O. Number: P383121-KN-001 ASME Section VIII, Div. 1
Equipment and Tag No.: Slug Catcher Inspection Codes
Client Document Number: H = Hold W = Witness [ = Inspect
O = Observe C =Check R=Review
T$f:° i G ml m
Description Acceptance Criteria T «'§ FULP| Date § Suncor | Date
3.4 Verify that welding is in compliance with approved WPS |Approved WPS R @'(_-f};\ lo2iy3| C
3.5 Radiograph long seams as per the requirements ASME Section VIII, Div. 1
specified on fabrication drawings — RT-1, UW-11(a) R FE Wyl C ﬁ/"fj JAN © b
100% - Before PWHT o o ol
3.6 Radiograph long seams as per the requirements ASME Section VI, Div. 1 )} / 3
specified on fabrication drawings — RT-1, UW-11(a) R (I 3[4 C | & o Pads
100% - After PWHT / A/ AN o
3.7 Verify impact results as per the drawing ASME Section VIIi, Div 1 R |J¢ W‘g/ﬁ C
3.8 Verify circumferential weld seam fit up ASME Section VIII, Div. 1, UW 33. |~ .
{ Fabrication Drawings . DK’ “/J/B
3.9 Radiography of circ seams as specified on fabrication = |ASME Section VIII, Div. 1 0 WLVl y/ R
drawings — RT-1, UW-11(a) 100% Before PWHT R FO AL < V27 AN D6 Jos
3.10 Radiography of circ seams as specified on fabrication |ASME Section VIII, Div. 1 ‘, 2 /. J;Pe ; 1 ons
drawings — RT-1. UW-11(a) 100% After PWHT R VG- 12| € |27 pnig o
3.11 Radiograph nozzle butt welds prior to installation in ASME Section VIii, Div. 1
vessel as required — RT-1, UW-11(a) 100% Before R |~—1— C
PWHT
3.12 Radiograph nozzle butt welds — RT-1, UW-11(a) 100% [ASME Section VI, Div. 1 R | ~— C
After PWHT .
3.13 Verify layout of nozzles in heads and shells are in Fabrication drawing %,» 1) )3z Y D
compliance with drawing I s m/‘/lb R-1 /ﬁ? J/'\N L3pon
3.14 Verify 'that we!dmg of Category D welds are in Approved WPS I SG )f',/.flgf? C
compliance with approved WPS 2
3.15 Visual examination of all completed vessel welds interior| ASME Section VI, Div. 1 [a 7 |
and exterior for code compliance (before and where H-1| [ }&} L/j H-1 3 0“/2'//}
accessible after PWHT)
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'''' Foremost Universal LP
INSPECTION AND TEST PLAN
MI Document Number: 13-030789-101 ITP Revision: 0 |Date: October 23,2013
Customer: Suncor Energy c¢/o Equinox Engineering Ltd Code of Fabrication
Customer P.O. Number: P383121-KN-001 ASME Section VIII, Div. 1
Equipment and Tag No.: Slug Catcher Inspection Codes
Client Document Number: H = Hold W = Witness 1= Inspect
O = Observe C =Check R=Review
T - o ! o
Description ~ Acceptance Criteria - § FULP| Date § Suncor | Date
3.16 Perform a dimensional inspection to ensure compliance |Fabrication Drawing v o 7. /s ”‘P“‘t
with fabrication drawings H-11AJ A/ R 77 I tovdadde
3.17 WFMPI inside of vessel all internal welds, Fillet welds, |Approved procedure ’ ) A | M biiid
Attachments and areas of temporary attachments R\ IC |l2¥s| C | % JAN 7 3 Iikrewing
removal before PWHT i
3.18 WFMPI inside of vessel all internal welds, Fillet welds, |Approved procedure I/
Attachments and areas of temporary attachments after R F(_ I 2, ﬂb@ C /[,\ JAN 7 35
removal after PWHT where accessible /{ S
3.19 WVMPI outside of vessel, all Fillet welds, Lifting lugs,  |Approved procedure 2 il ya
Attachments and areas of temporary attachments after R / 4 /”/K//J C |~4% JAN 7 0233
removal before PWHT
3.20 WVMPI outside of vessel, all Fillet welds, Lifting lugs, Approved procedure , :
Attachments and areas of temporary attachments after R F‘c ,-IZ//‘U/? C 2778 VR Wai)
removal After PWHT ~ Lz i
3.21 UT Cat D welds before PWHT Approved procedure R |\l || ¢ | /27 IANNTY%uU
3.22 UT Cat D welds after PWHT Approved procedure R | [y c |74~ JANZ 30w
3.23 I;’$;giv5eolgFf;eat treat vessel as per the drawing (time @ |Approved procedure 1| K¢ .)2//2{/6, R/C //é”z/v JAN 2 3 bt
3.24 Hydrostatic test vessel to as required, test must be Approved procedure » ) Y n o
charted for 1 hour minimum. H- 1 }/‘5/{ q R 5{7‘ JAN 23 §0ti
3.25 Internal inspection following hydrostatic test to verify Visual Inspection : TR e IO
that: the vessel is dried and clean where accessible i VC" lf/o/-”f W /7/f/ JAN £ 3P
3.26 Inspect installation of internals if required. Fabrication Drawing | VL ])/j 9] c I
4.0 Saddles
41 Verify fitup Fabrication Drawing | [RS PrRR] c ]
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Foremost Universal LP
INSPECTION AND TEST PLAN

xxxxxx

=

MI Document Number:

13-030789-101 ITP

Revision:

0

Date: October 23, 2013

Customer:

Suncor Energy c/o Equinox Engineering Ltd

Customer P.O. Number:

P383121-KN-001

Code of Fabrication
ASME Section VIII, Div. 1

Equipment and Tag No.:

Slug Catcher

Inspection Codes

Client Document Number: H = Hold W = Witness 1= Inspect
O = Observe C =Check R=Review
@ @ i
Description Acceptance Criteria § FULP| Date § | Suncor |Date
o J
4.2 Verify overall dimensions As-built drawing I f\S ;7//M> R-| /’/@/ JAN 10 done
5.0 Painting
5.1 Visual blast inspection to verify surface preparation and [SSPC-SP6/NACE Standards I I
random measurement of blast profile (,[_) J/4li4 2
5.2 Prime one coat and paint one coat. Cloverdale epoxy 83150 R |cA ‘}f"-)tf/';-f R | A JAN 2 1bo
5.3 Random measure dry film thickness of coating SSPC Standards 1| [yamd 1 Z JANZ 3700
5.4 Visual inspection of dry coating SSPC Standards U lea o 1 1727 JANTORON
4 7/ ol
6.0 Documentation Requirements
6.1 Manufacturers data books per specified documentation |SDDR , ﬁ?‘
requirements H-T e/ W Lz AN 3.'1’”1’
6.2 Obtain the shipping release H (g |Fpm] H @t/ -MN27/¢
ri774 7
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10586 O/A REF. "
/ MATERIAL LIST
3048 238 MATERIAL REQUIREMENTS
COURSE 1 3048 o ;
TYP. 10 Q3> M (MTR's): MTR's REQUIRED AND MATERIAL IDENTIFIED AS PER Q.C. MANUAL
COURSE 2 3048 | (IMPACT TESTING): YES, SEE SHT.2
COURSE 3 800 ¢5‘\ C (CHEMISTRY): NO AT
TYP LONG. & CIRC. SEAMS ¢}
X : O MK |QTy | PART DESCRIPTION LENGTH |MATERIAL | WT [M
| NO. (9) |REQ
@ N 1 3 | 10498 |SHELL, CYLINDRICAL, 38.10 [1.5007] THK x 1829 [72"] ID 3048 SA-516-70N| 5348 |MN,.C
@ -la S0 2 | 2 | 10498 |STARTING HEAD, ASME 2:1 SE, 1829 [72'] ID, w/ 50 [2] SF. AND MIN. THK. OF SA-516-70N| 1250 MNIC
o~ ~
2000 ~ N & = 37.80 [1.490"); 37.50 [1.480"] MIN. CROWN & KNUCKLE THK. SA-516-70N 1\
\)
| DEFLECTOR 4500 INSULATION 27 A | 6 & 301 FLANGE, DN600 [24"] CLASS 300 ASME B16.5 RFHB 406 SA-350-LF2 CL1| 947 | MN
50mm ’
LFING LU o= p / SEE SHT.3 | 8470 200 ‘g’ | ’ P 4 | 1 | 9710 |FLANGE BLIND, DN60O [24"] CLASS 300 ASME B16.5 RF SA-350-LF2 CL1| 342 | MN
SEE DETAIL 3 — l—fL"—]I- f— - o § 728 50 (2 / \ N 1 51 2 FLANGE, DN150 [6”] CLASS 300 ASME B16.5 RFHB 305 SA-350-LF2 CL1| 141 | MN
= N e S e v 6| 5 FLANGE, DN100 [4"] CLASS 300 ASME B16.5 RFHB 305 SA-350-LF2 CL1| 77 M.N
N e — ——— <0 7 | 1 | 9700 |FLANGE BLIND, DN10O [4”] CLASS 300 ASME B16.5 RF SA-350-LF2 CL1| 12.3 | MN
. MAX. L.L BIB TAN
o e — e il | ot N 8 | 2 FLANGE, DN50 [2"] CLASS 300 ASME B16.5 RFLWN 229 SA-350-LF2 CL1| 155 | M\N
. ] o o \ 9 | 1 | 10819 |GASKET, DNGOO [24"] CLASS 300 ASME B16.5 RF SPWND GRAPHITE FILLER 3165S
L B R 11 77 A B ; \ 10 | 24 STUD, 1 1/2" @ UNS 9 1/4" SA-193-B7M
<! + /J\\ ! <X TN ——— N — .
> INSULRTION. ———— :_h ___________ |l } LIFTING LUG DETAIL 11| 48 | 10901 |HEAVY HEX HEAD NUT, 1 1/2" @ UNS SA-194-2HM
N RING, S N T e [F—- T ) 1:10 121 1 10821 | GASKET, DN100 [47] CLASS 300 ASME B16.5 RF SPWND GRAPHITE FILLER 316SS
o N R f S N A A B (T it ~
N SEE ng‘,"j %’§:1 LS.2 | f’ /ﬁ | @ - 13| 8 | 5394 |STUD, 3/4" 8 UNS 41/2" SA-193-B7M
Et-"' N.S. LS.3 — = . 14 | 16 | 5400 |HEAVY HEX HEAD NUT, 3/4” @ UNS SA-194—2HM
~ e ] /
= = = — — | F.S. / S L 100 i: 151 2 6565 |PLATE, 25.4 [1"] THK x 323 WD 327 SA-516-70N| 10 M
— e === _ | M
—_— T = —— 297 —|= 10 16 | 2 | 10621 |FLAT BAR, 6.35 [1/4"] THK x 76 WD 100 304L SS| 055
o T TS N CHAMFER 10 x 10 40 17 | 2 | 6566 |SADDLE WEAR PLATE, 9.53 [3/8"] THK x 380 WD (ROLL TO 953 IR) 2218 SA-516-70N | 63 M
4741 6800 . ! . | I | 18 | 2 | 6566 |SADDLE BASE PLATE, 19 [3/4"] THK x 230 WD 1720 SA-516-70N | 59
— I C.0.G. I 00_ | GROUNDING § ” 19 | 1 | 6566 |SADDLE WEB PLATE, 9.53 [3/8"] THK x 1247 WD 1674 SA-516-70N | 113
A 1 P0G SEE | - ‘ 27 176 [11/16"] HOLE
DETAIL B ol B / 20 | 2 | 6566 |SADDLE END PLATE, 9.53 [3/8”] THK x 200 WD (CUT TO Sum) 1247 SA-516-70N | 18.6
550 . '\‘ d;} | 21| 2 | 6566 |SADDLE RIB PLATE, 9.53 [3/8"] THK x 200 WD (CUT TO SUIT) 852 SA-516-70N | 12.6
T 7944 @ @ g VORTEX BREAKER P ' 3 CA-P1P8 REV.5 27 1 6566 | SADDLE RIB PLATE, 9.53 [3/8"] THK x 200 WD (CUT TO SUIT) 758 SA-516-70N| 11
[WW] (o)
§ % SEE SHT.3 , I————{ 231 1 | 6566 |SADDLE WEB PLATE, 9.53 [3/8"] THK x 820 WD 1674 SA-516-70N| 59.5
i 7933 C/C - é 24 | 2 | 6566 |SADDLE END PLATE, 9.53 [3/8"] THK x 200 WD (CUT TO SuIT) 831 SA-516-70N | 12.4
z REF. e GROUNDING LUG 25 | 2 | 6566 |SADDLE RIB PLATE, 9.53 [3/8"] THK x 200 WD (CUT TO SUT) 437 SA-516-70N| 6.5
A ELEVATION 1:5 26 | 1 | 6566 |SADDLE RIB PLATE, 9.53 [3/8"] THK x 200 WD (CUT TO SUIT)Y 343 SA-516-70N| 5.1
1:30 A 27| 2 NAME PLATE, FOREMOST STANDARD SS
(REFER ALL TAIL DIMENSIONS TO VESSEL DATUM)
LIFTING LUG Al 28| 2 NAME PLATE BRACKET, FOREMOST STANDARD SA-516-70N
@ /2| 29 | 4 | 6564 |TE DOWN LUG PLATE, 19.05 [3/4”] THK x 200 WD 550 SA-516-70N
N1 N5a
£ ] M1 i i . . I . .
ailns DAVIT RSO @
SEE SHT.3 P
75 )
o|o 5 | i l 75 I
o [e) T
(o N 79 [ \ A 29 75 Sl
— Oo l oo 1€ _F:_ ) 5’)}3 [ h el
- (N4 ) — = IE Nk ; e =
—4| LS2 ° o = i 2 zzl AT T S
%o o T © _ S50 I i e o T ©
o 02 o | Q | 4 g _
2.0 a Q < S <
3l < g s s & S
27 i ol o 3| ® ¥ =
3 r
X 30
28 aung [3 |
S | ’ l | ; \j_@
/ \ ¢ 1 <0
1674 TYP.
5 N6b q @ | - 10
c ! ) ’
@ . VIEW C-C FIXED SADDLE
< 1:20 1:20
() AN
] b
e VIEW BB’ SLIDING SADDLE | |
: 130 120 ol 420 420 20 420 2l 350 /5\ | {©. [ -] |ADDED MAWP EXT INFORMATION IN DESIGN NOTES <
| c/C | o/C | c/C 5 c/C | 29 /A | 06/01/14 |REVISED DRAWING NAME, AS BUILT cY k
— |
—= ] 02/12/13 |REVISED MAWP METRIC EQUIVALENT TO MATCH CRN cY £C
(T/i) 2| HOT WATER DF;% | soo [ BNl W | 180 | MN. ) 0 | - 5 ~ 8 Sl . wm ] 0{ 2 %100 ﬁ /12/
" T oo amon | ONT00 o0 RFIB oo Tom " - . . ! | \ S . 14/11/13 |ADDED TIE DOWN LUGS cY M
¢ | - < 305 LG ) B _ ¢ S /N | 16/10/13 |ADDED INSULATION RINGS & NAME PLATES, ADDED "C" TO TEM 1 & 2 Ic EC
” o [P— —
NSb 1| EQUALIZATION D?‘;’%O _ 300 | gggBLG W | 250 MIN. _ 10 - 5 _ 6 3 | /22—]25 [1% D!TA. g% Q \ a5 A MOVED IN GROUNDING LUGS BY 10mm, ADDED FILLET WELD TO SADDLES
X 11 LG. SLOTS S
NSa | 1| EQUALIZATION DE’J%O | so0 | BEHB L w250 | wN. ) 0 | - 5 _ 6 (SLIDING SADDLE ONLY) 1608 v A\ | 02/10/13 | SSUED FOR CONSTRUCTION i e
ONTO0 SFHE 2-25 [1"] DIA HOLES c/C CE NO. |DATE (d/m/y)| REVISIONS BY APPD
N4 | 1 SPARE (47 | - | 300 | 30516, W | 250 | MIN. _ 10 | - 5 ¢/w BLIND 6,7,12,13,14 (FIXED SADDLE ONLY) 1720 THIS DRAWING IS THE PROPERTY OF FOREMOST UNIVERSAL LP AND IS TO BE USED ONLY IN
DNTO0 RFHB FOR 7/8" ¢ ANCHOR BOLTS CONJUNCTION WITH PERFORMANCE OF WORK BY FOREMOST UNIVERSAL LP. REPRODUCTION OR USE
N3 | 1| LIQUID QUTLET (47 | - | 390 |, 305 1G] Y | 250 |FLUSH _ 10 - - _ 6 SECTION 'X=X’ TIE DOWN LUG DETAIL OF IN WHOLE OR IN PART FOR ANY OTHER PURPOSE IS EXPRESSLY FORBIDDEN.
DNT50 : :
N2 | 1 |VAPOUR OUTLET | “rem” | | 300 | MBSl W | 250 | MIN. ) 0 | - 5 ~ 5 1:20 ' 1:10
NT | INLET DE'S%O Cs00 | FHB LW | 250 | M. ) 0 | - 5 _ 5 DESIGN NOTES
DN600 RFHB 1 2011 =
M1 1 MANWAY [247 | - 300 |, 406 gl W |SPEC. 60 _ 10 - 5 ¢/w BUND & DAVIT 3,4,9,10,11 DESIGN CODE — ASME SECTION VIil, DIVISION 2010 ADDENDA d
5068 kPag [735 Psig] 38 °C [100 °F]
WELD | EXT. |MIN. INT| HOLE DESIGN PRESSURE OR MAWP (HOT & CORRODED) DESIGN TEMPERATURE I
MK INO| SERVICE SIZE SCHCLASS| TYPE REPAD legl | leg? | leg3 N )
DETAIL| PROL.| PROJ.| SIZE g1 | leg2 | leg COMMENTS ITEM NO.  |CUT LENGTH VAWP (HOT & CORRODED) LIMITED gy _ HEAD MIN. SPEC. Thk. SUNCOR ENERGY c¢/o EQUINOX ENGINEERING LTD.
ASVE B16.5 FLANGES NOZ7L.E SCHEDULE o eer 104k 15 psi] & 66/-40C [150/—307] /A\) BOX 2844, 150 — 6th Ave. SW CALGARY AB T2P 3E3
[] lovrmsRe [y s W/ DoZZE THRG T T T LONG & GiRC Y[ oz Fo RADIOGRAPHY _RT 1, UW-11(o) 100% ON BUTT-WELDED JONTS JoINT EFFICIENCY _ SHELL 100, HEAD 1.00 KOBES C-97-G/94-B-9 WATER HANDLING
RUCTURAL L SEAMS HRU SHELL/H
ATTACH. WELDS u e/ 3 - / - = POST WELD HEAT TREATMENT __YES: SEE SHT-2 ADDITIONAL CODES _CSA B51/09 DWG TITLE
AND TACK WELDS — 3 3 & g2 32mm [1/87] SLUG FINGER V-1 20[‘5
€g “ 5 Elog L7 ¢ | - 6591 kPag (956 psig) (1.3 x MAWP mm X mm -
SPEC “ o SER HYDRO~TEST PRESSURE 9 psig) (1.3 x MAWP)
N 2 D NN S g e N GENERAL ARRANGEMENT
J AP N, J o ) 2% o %;3: = - SERVICE __SOUR CAPACITY _ 25889 cum [915 cu.ft] '
r~|LeaP L— ~—. GAP i T S8 z WEIGHT:dry __ 22500 kg [49,60¢ _Ibs] hydro 47800 kg [105381 Ibs] o0 NO. REQf Wo. NO- ZG ';0‘7 3 <
: 030789 [
WPS MI-GSS—4  |WPS MI-GSS—4  |WPS MI-GSS-4  |WPS MI=GSS—4  |WPS MI-GSS—4 MORMALTO SHEL (LHEAD O NOZZLES LOCATED AT &' OR 180 OVERALL LENGTH _ 10,586 [34' 8 3/4"] OAL (REF) OVERALL HEIGHT 2952 [9' 8 1/4"] OAL (REF) SCALE BWN &Y WG NG, e
BEVEL - BEVEL 60° + 10° BEVEL 30 1 BEVEL 60° £ 10 BEVEL 30 e PROJECTION DETAIL VINIMUM DESIGN METAL TEMPERATURE _ —40 °C [=40 °F] © vawp 1 : 30 UNO P.CHANG
GAP - GAP 5 2 GAP 5 +0 GAP 5 +0 GAP 5 49 §0§S§m I — I DATE (3/m7y) CHKD W] 030/89-D101 10oF3 A
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NAMEPLATE DETAIL

REGISTRATION

]

127

(5%)

- 165 _
(6 1/27)
- ®
CERTIFIED BY
FOREMOST UNIVERSAL [P
MAWP: &5068 kPa @ 38°C
/35psi @ 100°F
MAWP EXT: 104 kPa o 66/-40°C
15psi @150/-40°F
MDMT: —40°C @ 5070 kPa
-40°F @ /35 psi
SERIAL#: 13=0307/89—-101
YEAR BUILT: 2013 CRN: W35/5.21
O

REGISTERED IN

THE PROVINCE(S) _AB _AND BC

CRN NUMBER _W3375.21

MFR SERIAL NUMBER _13-030789-101

=== —ﬁ—————————————_————————————(———————mm_____—__.__._ﬂ, e = ._____—_____.__—.,! I...___.___.—___.
SURFACE PREPARATION AND PAINTING REQUIREMENTS HEAT TREATMENT FABRICATION NOTES
ITEM BLAST | PRIMER | D.F.T. FINISH D.F.T. GOVERNING COMPONENT: HEAD 1. ALL FLANGE RATINGS TO BE ASME B16.5 — 2009.
. ’ 2. FLANGE AND BOLT HOLES TO STRADDLE PRINCIPAL
! 44, 4
UNNSULATED VESSEL q ' L 3. ALL DIMENSIONS ARE IN S.. (mm). UNITS OF MEASUREMENT IN
ERIOR sspc-spe | 9fT | 40-60 | BeM | 40-60 [BRACKETS] ARE IMPERIAL HARD CONVERSIONS FOR SHOP
INSTRUCTIONS REFERENCE ONLY AND PURCHASING REFERENCE ONLY.
VESSEL INTERIOR N/A N/A N/A N/A N/A 1. TEMPERATURE TO BE RAISED FROM 800°F TO 1150+50°F AT A MAXIMUM RATE 4. NO WELDING OR HEATING TO CORRECT MISALIGNMENT SHALL BE
OF 225F PER HOUR PERMITTED AFTER PWHT.
APPURTENANCES ~ ~ ’ ] 5. TACK WELDS TO BE REMOVED DURING ROOT PASS.
- - - 2. TEMPERATURE TO BE HELD AT 1150+50'F FOR 1 HOUR 45 M|NUTES. 6 LS — LONG'TUDINAL SEAM
3. TEMPERATURE TO BE LOWERED FROM 1150£50°F TO 8CO0'F AT A MAXIMUM F.S. = FAR SIDE
PROTUSIONS - - - - - .
RATE OF 285 PER HOUR. 7. HEAD TO SHELL JOINT TO BE TRANSITIONED AS PER UW-9(c).
SADDLE SSPC—SP§ LIGHT 4.0-6.0 WARM 4.0-6.0 PLACEMENTS AND LOCATIONS OF THERMOCOUPLES: AS PER ASME VI, DIV 1, 8. RADIUS EXPOSED INSIDE EDGES AS PER UG—“76(C)
GREY GREY UW—40(c). 9. ALL MATERIAL AND WELDER IDENTIFICATION SHALL BE WITH LOW
. STRESS STAMPS.
LADDERS N/A N/A N/A N/A N/A 5. ADDITIONAL REQUIREMENTS: N/A 10. FABRICATION TOLERANCES SHALL BE IN ACCORDANCE WITH
TOLERANCE DRAWINGS (EDS—6070 LATEST REV., EDS—6071
PLATFORMS N/A N/A N/A N/A N/A LATEST REV. & MI—PVTOL—01 REV. ).
11. PERMANENT BACKING RINGS ARE NOT PERMITTED.
INTERNAL PIPING ~ -~ - - - 12. ITEMS FORMED BY OTHERS MUST COMPLY WITH UG-79 &
REFERENCED PARAGRAPHS. I.E. HEADS & SHELLS.
EXTERNAL PIPING N/A N/A N/A N/A N/A 13. WELD GAPS TO BE 0 TO 5 [0 TO 3/16"] MAXIMUM
14. MI-GSS—2 REV.1, MI—=GSS—4 REV.1, CA-TIG—6 REV.3
UNINSULATED PIPING N/A N/A N/A N/A N/A CA—PIP81—1 REV.5, CSA-W47.1, CSA-W59 WELD PROCESURES
INCLUDE PREHEAT TO 200°F
SKID N/A N/A N/A N/A N/A 15. NO DIFFERENT 'P’ NUMBER WELDED TO PRESSURE ENVELOPE
PER SOUR SPEC. 4.1.6
NOTES:
1. PRIME GREY OVER CLEAN MILL SCALE (NO BLAST).
2. REFER TO PAINTING SCHEDULE
=
INSULATION REQUIREMENTS HYDROTEST REQUIREMENTS MATERIAL REQUIREMENTS
INSULATION
ITEM TYPE THK. CLAD TYP. THK. 1. VESSEL SHOULD BE HYDROTESTED IN THE HORIZONTAL POSITION AND SHALL SHELL
S EVBOSSED BE ADEQUATELY SUPPORTED TO PREVENT WEIGHT DEFORMATION. SA—516—70N
" c MATERIAL = -
VESSEL FIBREGLASS 51 (27 —AVJQM]QUM CLADDING 0.020 2. HYDROTEST PRESSURE SHALL BE MAINTAINED FOR A MINIMUM OF ONE(1)
QN = HOUR. HEADS
3. UPON COMPLETION OF HYDROTEST, VESSEL SHALL BE COMPLETELY DRAINED OF 1. MATERIAL SA-516-70N TYPE 221 SE
ALL WATER.
2. MATERIAL SA—-516—70N TYPE 221 SE
4, HYDROTESTING SHALL BE CARRIED OUT ON THE VESSEL BEFORE IT IS
EXTERNALLY PAINTED. 3. MATERIAL ™wPE
FLANGE SA-350-LF2 CL1 PIPE SA-333-GR.6
WELD FITTINGS SA—420-WPL6 FIRETUBE N/A
NONPRESSURE G40.21/300W/SA-516—70N FIRETUBE N/A
WELDOLET N/A _ THREDOLET N/A
NOTES: STUD BOLTS SA—193-B7M HEX NUTS SA—194—2HM
GASKETS J316SS SPWND GRAPHITE FILLER
NOTES:
1. —ITEMS IDENTIFIED WITH AN M’ ARE ATTACHED TO PRESSURE
ENVELOPE AND REQUIRE IDENTIFICATION IN ACCORDANCE WITH Q.C.
MANUAL
—ITEMS IDENTIFIED WITH AN "I ARE IMPACT TESTED, SEE INSPECTION AND
TESTING NOTE E
—ITEMS IDENTIFIED WITH 'C’ WILL MEET NACE MRO175/ISO 15156 OR
CSA 7245 COMPLIANT FOR SOUR SERVICE
PLATE: FINE GRAIN PRACTICE, FULL KILLED, NORMALIZED, SA-516-70
S = 0.003 % MAX.
L
FIREPROOFING REQUIREMENTS MARKING AND PREPARATION FOR SHIPMENT INSPECTION AND TESTING
ITEM INSULATION TYPE THK. 1. ALL FLANGED OPENINGS SHALL BE PROTECTED WITH WOODEN A. QUALIFICATIONS
OR STEEL BLINDS TO PREVENT THE ACCUMULATION OF DIRT 1. ALL NON—DESTRUCTIVE EXAMINATIONS SHALL BE CONDUCTED
AND OTHER DEBRIS DURING SHIPPING. AND/OR INTERPRETED BY PERSONNEL CERTIFIED IN ACCORDANCE
WITH CGSB AND SNT—TC—1A LEVEL II.
2. VESSEL SHALL HAVE THE WORDS "DO NOT WELD ON VESSEL — B. VISUAL EXAMINATION
PWHT” STENCIL PAINTED ON IT IN LARGE (6") WHITE LETTERS 1. EXAMINATION AND ACCEPTANCE CRITERIA SHALL BE IN
IN 2 PLACES PRIOR TO SHIPPING. ACCORDANCE WITH ASME SECTION V (ARTICLE 9) AND ASME VIII
DIV.1 RESPECTIVELY.
3. ALL REMOVABLE PIECES TO BE MARKED WITH EQUIPMENT TAG 2. 100% VISUAL EXAMINATION IS REQUIRED FOR ALL WELDING.
NUMBER. C. RT INSPECTION
1. RADIOGRAPHIC EXAMINATION AND ACCEPTANCE CRITERIA SHALL
4. VESSEL MUST BE COMPLETELY CLEAN AND DRY BEFORE BEING BE IN ACCORDANCE WITH ASME SECTION V (ARTICLE 2) AND
SEALED FOR SHIPMENT. (NO HYDROCARBON FILM, MILL SCALE, ASME SECTION VIIIl, DIV.1 PARA UW—11(a) 100%, INCLUDING ALL
HEAVY RUST, DIRT & SPLATTER.) CAT. B & C BUTTWELDS.
2. 100% RADIOGRAPHY — BEFORE AND AFTER PWHT
— ALL CATEGORY A AND B WELDS
NOTES D. MPI:
— HEAD KNUCKLE CONVEX SIDE AFTER FORMING
— BEFORE AND AFTER PWHT
— ALL FILLET WELDING, LIFTING LUGS, INTERNAL AND
EXTERNAL ATTACHMENTS
— ALL TEMPORARY ATTACHMENT REMOVAL
E. IMPACT TESTING:
OTHER NOTES L.C.V.N. TEST HEAD/SHELL PLATES & PRODUCTION WELDS TO
15/10 ft—lb @ —40 'F PER UG-84.
F. UT:
—HEAD/SHELL PLATE ON 100mm GRID TO SA—587 LEVEL 'B’
ACCEPTANCE
— CATEGORY D WELDS A
G. HYDROTEST x 1.3 MAWP

/A & [ (4| REVISED DRAWING NAME & INSULATION TYPE, AS BUILT —eq— /%/
/3\ | 02/12/13 |REVISED MAWP METRIC EQUIVALENT TO MATCH CRN oY [
/2\ | 23/10/13 | DELETED UT PRIOR TO ALL NOZZLE CUT OUTS LZ EC
/N [10/10/13 ;EgS\E/gTD STANDARD PROCESS DATA FIELD AS PER CUSTOMER c EC
/O\ | 02/10/13 |ISSUED FOR CONSTRUCTION PC EC
NO. |DATE (d/m/y) REVISIONS BY APPD

OF IN WHOLE OR

THIS DRAWING IS THE PROPERTY OF FOREMOST UNIVERSAL LP AND IS TO BE USED ONLY IN
CONJUNCTION WITH PERFORMANCE OF WORK BY FOREMOST UNIVERSAL LP.
IN PART FOR ANY OTHER PURPOSE IS EXPRESSLY FORBIDDEN.
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SUNCOR ENERGY c¢/o EQUINOX ENGINEERING LTD.

BOX 2844, 150 — 6th Ave. SW CALGARY AB T2P 3E3

KOBES C-97-B WATER HANDLING

DWG TITLE

1829mm [727] 1D, X 9144mm [30-0"] $/S

DATA SHEET
NO. REQ'D WO. NO. LEG NO.
030789
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MATERIAL REQUIREMENTS
M (MTR's): MTR's REQUIRED AND MATERIAL IDENTIFIED AS PER Q.C. MANUAL
| (IMPACT TESTING): YES, SEE SHT.2
C (CHEMISTRY): NO
MK | Qry | PART DESCRIPTION LENGTH |MATERIAL | wT |MAT
NO. REQ
1 1 | 2237 |PIPE, DN8O [3"] SCH XH SMLS 1380 SA-106-B| 21
2 | 1 | 10632 |PLATE, 25.4 [1”] THK x 95 ID x 140 OD - G40.21/300W | 1.7
/| 3 | 1 | 3529 |PIPE, DN100 [4"] SCH 120 SMLS 250 SA-106-B| 7.0
4 | 2 | 10632 |PLATE, 25.4 [1"] THK x 140 WD 190 40.21/300W | 2.2 | M
@ @ 5 | 2 | 3125 |PLATE, 12.7 [1/2"] THK x 50 WD 65 SA-516-70N| 0.2 | M
6 | 1 | 6565 |PLATE, 25.4 [17] THK x 53 WD 55 SA-516-70N| 05 | M
70 1 SPAE-NAUR, 19 [3/4"] @ x 356 [14”] LG EYE BOLT - CAD PLATED
[ { : | ' ; ; ] 8 | 3 | 10936 |HEX NUT, 19 [3/4"] @ CAD PLATED - GRS
ol o 9 | 1 | 10932 |BOLT, 19 [3/4"] @ CAD PLATED 31/2" GRS
: : | : 10 1 2490 |PLATE, 6.35 [1/4"] THK x 75 » QD - G40.21/300W | 0.2
! NS ‘ | ' 711 1 | 10940 |WASHER, 19 [3/4") ¢ CAD PLATED - GR5
ol e — - — — = e~ . _\_%:b::i\_\\% 12 | 2 | 6566 |PLATE, 9.53 [3/8"] THK x 240 WD (CUT TO SUIT) 340 SA-516-70N| 5.8 M
e | 13 1 8566 |PLATE, 9.53 [3/8"] THK x 340 WD (BEND AS SHOWN) 350 SA-516-70N| 8.7 M
S| o | 0
568 ‘““‘ A S § o2 14 | 1 | 6566 |PLATE, 9.53 [3/8"] THK x 115 WD (CUT AS SHOWN) 230 SA-516-70N| 1.8 | M
5 -7 | —\ ==~ 151 2 6566 |PLATE, 9.53 [3/8"] THK x 110 WD (CUT AS SHOWN) 115 SA-516-70N| 0.9 M
605 . d = S =
/ /A 1601 2 2142 |ROUND BAR, 9.53 [3/8"] ¢, ROLL TO 984 IR 6250 SA-36| 7.0
@ 170 150 A\ | 17 | 40 | 4349 |PLATE, 6.35 [1/4"] THK x 32 SQUARE SA-516-70N| 2.0 M
340 ,\_5_9{ 170
21¢ HOLE IN TOP 5
25¢ HOLE IN BOTTOM 340
11 INLET DEFLECTOR DETAIL
/71819 1:10
230
| | 100
SEE DETAIL Wy~ N [ 230
o \ S0 110 ,, 110 15
TYP. S -
6 42-) 5
il S
- 2 | s
1 - -
/ \ 0 } | >\' } 74N j ‘ -
- | vAREE Tﬁ .
/ A > / || 3 || ] 2%
/ \ | 90" NOTCH | | @ | }
P B |
! . L | | 45" CHAMFER
[ ] ] | |
s
_ _ _ =1 | S
| "
| | Q
i
‘ VORTEX BREAKER DETAIL
SEE DETAIL o 1:10
N | /
N e
S~ __— = TYP. "
i SEE DETAIL
10
18
15 |1
30
DAVIT DETAIL
1:10
(DAVIT ASSEMBLY WITHOUT TILT)
o)
& 2
! sl /N | . [ J|REVISED DRAWING NAVE, AS BULT —&q—
e _ 7o) Vo) 2 - M /[ ? Vﬁ/
0 10 /N | 16/10/13 |ADDED INSULATION RING DETAIL, REVISED ITEM 3 FROM SCH XH ic EC
5 /O\ | 02/10/13 |ISSUED FOR CONSTRUCTION PC EC
\?e‘g@ NO. [DATE (d/m/y) REVISIONS BY APPD
THIS DRAWING IS THE PROPERTY OF FOREMOST UNIVERSAL LP AND IS TO BE USED ONLY IN
53 CONJUNCTION WITH PERFORMANCE OF WORK BY FOREMOST UNIVERSAL LP. REPRODUCTION OR USE
120 ‘ OF IN WHOLE OR IN PART FOR ANY OTHER PURPOSE IS EXPRESSLY FORBIDDEN.
ITEM #4 DETAIL ITEM #6 DETALL A
= , ITEM #5 DETAIL #1:2 INSULATION RING DETAIL -
(2 REQD) N (2 REQUIRED)
’ CLIENT
SUNCOR ENERGY c¢/o EQUINOX ENGINEERING LTD.
BOX 2844, 150 — 6th Ave. SW CALGARY AB T2P 3E3
KOBES C-97-G/94-B-9 WATER HANDLING
DWG TITLE
SLUG FINGER \/-120A
1829mm [72"] ID x 9144mm [30'-0"] S/S
INTERNAL DETAILS
NO. REQ’D WO. NO. LEG NO.
1 030789 ‘?) ‘5\6
SCALE DWN BY DWG NO. SHEET NO. |REV. NO.
1:30 UNO P.CHANG
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WELD PROCEDURES



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

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

the pressure equipment safety authority

. | |
1T 9 | - - {
April 05, 2013 §\ . \ l E 2 £ gt h (\,\
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Dear Philip Correia,

The welding procedure, tracking number 2013-01846, originally received on March 13, 2013 was surveyed
and accepted for registration as follows:

Reg. No. : WP-3299.2

Reg Type : Revision To Acc. Design
Spec. No. : MI-GSS-4 REV 1

Accepted on: March 28, 2013

Design registered in the name of : FOREMOST UNIVERSAL LP

Please note the acceptance of the registration does not allow the use of this welding procedure in the
construction, modification, or repair of any boiler, pressure vessel, pressure piping system or fitting in

Alberta uniess the contractor/manufacturer has registered a Quality Control system for such work with
ABSA.

Welding procedures, which specify impact testing, have been accepted in accordance with A.S.M.E.
Section IX only. Other A.S.M.E. Code Sections may have additional requirements respecting impact
testing.

An invoice covering survey and registration fees will be forwarded from our Revenue Accounts.
Enclosed is stamped welding procdures for your reference.

Sincerely,

ROSEBERG, BOB, P. Eng.
Design Survey Engineer
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WELDING PROCEDURE SPECIFICATION NO.: MI-GSS-4 (Rev. 1)

WELDING PROCEDURE QUALIFICATION RECORD NO.(S): MI-GSS-4-1, MI-GSS-4-2
QUALIFIED FOR

Base Metal (Typical): _ Std. Appl.: P1to P1
(SA 106 Gr. B, SA 105, SA 234 WPB, SA 516 Gr. 70, etc.)
Notch Appl.: P1 Groups 1 & 2 to P1 Groups 1 & 2
(SA 333 Gr. 6, SA 350 Gr. LF2, SA 420 WPL6, SA 516 Gr, 70, etc.)

Process(es): _ GMAW /SMAW / SAW Weld Types: - GROOVE & FILLET
Position: GMAW & SMAW: ALL POSITIONS SAW: FLAT & HORIZONTAL
Diameter: ALL DIAMETERS

Filler Metal: Std. Appl.. GMAW: ER708-2 SMAW: E7018, E7018-1 SAW: F7PX-EM14K
Notch Appl.: GMAW: ER70S-2 __SMAW: E7018-1 SAW: F7P6-EM14K

BASE METAL CONDITIONS & GROOVE THICKNESS RANGE QUALIFIED:
BASE METAL THICKNESS RANGE - ASME Section IX
STANDARD APPLICATIONS WITH P.W.H.T. 1.6 to 203 mm (0.062 to 8.00 in.) inclusive

NOTCH TOUGHNESS APPLICATIONS TO -46°C (-50°F) WITH P.W.H.T.
9.52 to 203 mm (0.375 to 8.00 in.) inclusive

COMBINED DEPOSITED WELD METAL THICKNESS

ASME B31.1 203 mm (8.00 in.) maximum
ASME B31.3 203 mm (8.00 in.) maximum
ASME SECT. VI, DIV.1 203 mm (8.00 in.) maximum

-;-‘.— N g SR e vy Fen St ns | e AT
N e T

SAFETY CODES ACT - PROVINCE OF ALEERTA
WELDING PROCEDURE

Reg: No. WP %299,7

spac. Mo........ ML 685 - M LREV £ ).
Weid Process..... G MAMZ.L.S. Mm.zmw
Math: Gr. P No, L, .Gr.IE2 PN L. Gr I+
Elec. Gr. F No... ‘a». ‘L....ia,. Y I LA
Th. Quét. For, 20‘5m:npwm ‘lEﬁm,,

WMV& m‘:lm

Ve ‘Z.uo} nw%m L

RG, PENG.
G SPECIALIST

PROVINCIAL REGISTRATION

Prepared By SGS Ludwig Associates Ltd. in Accordance With ASME Section 1X Page 1 of 7



QW-482 WELDING PROCEDURE SPECIFICATION (WPS)

Foremost Universal LP

Welding Procedure Specification No.

MI-GSS-4 (Rev. 1) Date _February 26, 2013

Revision(s): Rev. 1 (Non-essential change) - company name change, formerly
Maloney Industries.
Signed: ¥ QCM
Supporting PQR (s) MI-GSS-4-1, MI-GSS-4-2
Process(es): GMAW / SMAW / SAW Type(s) _ Semi-auto./ Manual / Machine
JOINTS (QW-402) : : :
Joint Design All ASME groove & fillet, reference construction drawing for joint details,
where joint details are not specified, refer to figures 1 to 15 attached.
Root Opening As per attached typical aroove designs, see figures 1 to 15 attached.
Backing With or without Refainers Not required
BASE METALS (QW-403)
P-Number Std. Appl.: P1 To P-Number P1
P-Number Notch Appl.: P11 Groups 1 & 2 To P-Number P1 Groups 1 &2
Thickness Range:  Groove See cover page for thickness qualified by governing code
Fillet All base metal thicknesses
Base Metal __See cover page

Pipe Diameter Ranges:
Deposited Weld Metal (Per pass)

Groove - __ All diameters

Fillet All diameters
GMAW: 3.50 mm (0.138 in.) maximum

SMAW & SAW; 12.7 mm (0.500 in.) maximum

FILLER METALS (QW-404) GMAW SMAW

Specification No. (SFA) SFA 5.18 SFA 5.1

AWS No. (Class) ER70S-2 E7018 (Std. Appl. only), E7018-1
F-No. F6 F4

A-No. Al Al

Size - See Table #1 See Table #1

Filler Metal Product Form Solid wire N/A

Supplementary Fillers Without N/A

Deposited Weld Metal Thickness Range:

Groove 3.50 mm (0.138 in.) max.* 203 mm (8.00 in.) max.*
Fillet - All fillet sizes

FILLER METALS (QW-404) SAW

Specification No. (SFA) SFA 6.17

AWS No. (Class) EM14K

F-No. E6

A-No. Al

Size See Table #1

Filler Metal Product Form Solid wire

Supplementary Fillers Without

Electrode - Fiux Classification

Std. Appl.. E7PX-EM14K_Notch ADDI.:- F7P6-EM14K

Flux Type

Neutral

Recrushed slag

Must be tested and meet ASME Section ||, Part C S_FA 5.17 requirements

Deposited Weld Metal Thickness Range:

Groove 203 mm (8.00 in.) max.*
Fillet All fillet sizes
Other * Combined deposited weld metal thickness shall not exceed 203 mm (8.00 in.)

Prepared By SGS Ludwig Associates Lid. In Accordance With ASME Section IX
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WPS NO. _ MI-GSS+4 (Rev. 1)

POSITION (QW-405) :

Position of Groove __ GMAW & SMAW: All positions SAW: Flat & Horizontal

Position of Fillet GMAW & SMAW: All positions SAW: Flat & Horizontal .

Weld Progression __ Std Appl.. GMAW: Vertical up or down SMAW: Vertical up SAW: N/A
Notch Appl.: GMAW: Vertical down SMAW: Vertical up  SAW: N/A

PREHEAT (QW-406)

Preheat Temperature (Minimum) __See attached preheat sheet

Interpass Temperature (Maximum) '_Std Appl.: 315°C (600°F) __Notch Appl.: 232°C (450°F)

Preheat Maintenance See attached preheat sheet prior to welding. Preheat maintenance is
not required if welding is interrupted or after the completion of welding
unless required by the code of construction.

POST WELD HEAT TREATMENT (QW-407)
Temperature Range See P.W.H.T. sheet _ Time Range See P.W.H.T. sheet
Other Notch Appl.: Maximum P.W.H.T. fime at temperature shall not exceed 7.5 hours

GAS (QW-408)
Specification No. (SFA) SFA 5.32 AWS No. (Class) ___SG-AG-25
Shielding GMAW: 75% Argon, 25% CO2, 10 - 25 liters per minute (20 - 50 cfph)
Backing None Trailing Without
ELECTRICAL CHARACTERISTICS (QW-409) :
Current Direct Polarity Reverse, electrode positive
Amps . See Table #1 Volts. .__See Table #1
Electrode Wire Feed Speed _- GMAW & SAW: Amperage controlled, see Table #1
Maximum Heat Input For Notch Toughness Applications Only
Base Metal Thickness Range GMAW SMAW SAW
mm (in.) kd/mm (J/in.) kJ/mm (J/in.) kdfimm (J/in.)
9.52 (0.375) < T < 15.9 (0.625) 1.33 (33,783) 1.59 (40,500) 1.80 (45,675)
15.9 (0.625) = T = 203 (8.00) 1.39 (35,318) 3.16 (80,357) 2.47 (62,734)
Mode of Metal Transfer __. GMAW: Short circuiting arc
Other Heat Input J/mm (Jfin.) = Amps x Volts x 60 / Travel speed mm/min. (ipm)
TECHNIQUE (QW-410)
String or Weave ‘GMAW & SMAW: Either  SAW: String
Travel Speed See Table #1
Orifice or Gas Cup Size _GMAW: 9.52 to 19.1 mm {0.375 to 0.750 in.) inclusive
Initial & Interpass Cleaning Brushing, chipping or grinding as required
Method of Back Gouging Air carbon arc, back-grind as required
Oscillation GMAW & SMAW: N/A - SAW: Without

Contact Tube to Work Distance GMAW: 6.35 to 19.1 mm (0.250 to 0.750 in.) inclusive
SAW: 12.7 to 44.5 mm (0.500 to 1.75 in.) inclusive

Multiple or Single Pass Per Side ___Std Appl.: Either  Notch Appl.: Multiple

Muitiple or Single Electrodes Single
Electrode Spacing N/A

Peening Not permitted
Use of Thermal Processes N/A

Prepared By SGS Ludwig Associates Ltd. In Accordance V\_/ith ASME Section IX Page 3of 7



WPS NO.

MI-GSS-4 (Rev. 1)

TABLE 1 - WELDING PARAMETERS

Standard Applications
Process Filler Metal Diameter Current | Amperage | Voltage Travel Speed
mm (in.) | & Polarity Range Range mm/min {i.p.m.)
GMAW ER70S-2 0.8 (0.030) | DCRP 70-130 14-21 41 -250 (1.6 - 10)
GMAW ER70S8-2 0.9 (0.035) DCRP 80 -200 156-22 | 51-600 (2.0 - 25)
GMAW ER70S-2 1.1(0.045) | DCRP 115-250 | 16-25 | 76-900 (3.0 - 35)
SMAW | E7018, E7018-1 | 2.4 (3/32) DCRP 60 - 110 18-26 18 - 300 (0.7 - 12)
SMAW | E7018, E7018-1 | 3.2(1/8) DCRP 80-150 19-28 | 28-350(1.1-14)
SMAW | E7018, E7018-1 | 4.0 (5/32) DCRP 110-~220 | 20-28 | 36-400(1.4-16)
SMAW | E7018, E7018-1 | 5.0(3/16) DCRP 160-320 | 21-30 | 56-500 (2.2 - 20)
SMAW | E7018, E7018-1 | 5.5 (7/32) DCRP 240-350 | 22-32 | 86-550(3.4-22)
SMAW | E7018, E7018-1 | 6.4 (1/4) DCRP 300-400 | 22-32 | 107 -550(4.2-22)
SAW F7PX-EM14K 2.0 (5/64) DCRP 200-500 | 25-32 | 79-750(3.1-30)
SAW F7PX-EM14K 2.4 (3/32) DCRP 250 -600 | 25-33 97 -812 (3.8 - 32)
SAW F7PX-EM14K 3.2 (1/8) DCRP 250-700 | 26-33 | 122-890 (4.8 - 35)
SAW F7PX-EM14K 4.0 (6/32) DCRP 370-800 | 26-34 | 150-1015(5.9 -40)
SAW F7PX-EM14K 5.0 (3/16) DCRP | 500-1000 | 28-36 | 216-1270(8.5~50)

Note:

Size of filler metal, number of passes, voltage, amperage, and fravel speed wilf vary with
position, joint thickness, joint type etc.

Notch Toughness Applications

QW-409 above is not exceeded.

Process Filler Metal Diameter Current | Amperage | Voltage Travel Speed
mm (in.) | & Polarity Range Range mm/min {i.p.m.)
GMAW ER708-2 0.8 (0.030) DCRP 70-130 14 - 21 43 -250 (1.7 - 10)
GMAW ER705-2 0.9 (0.035) DCRP 80 - 200 15-22 51 - 600 (2.0 - 25)
GMAW ER70S-2 1.1 (0.045) DCRP 115-250 | 16-25 79-900 (3.1 -35)
SMAW E7018-1 2.4 (3/32) DCRP 60 - 110 18-24 20 -300 (0.8 - 12)
SMAW E7018-1 3.2 (1/8) DCRP 90 - 1560 19-26 33-350(1.3-14)
SMAW E7018-1 4.0 (5/32) DCRP 110-220 | 21-28 43 - 400 (1.7 - 16)
SMAW E7018-1 5.0 (3/16) DCRP 160-320 | 22-30 66 - 500 (2.6 - 20)
SMAW E7018-1 5.5 (7/32) DCRP 240-340 | 23-32 104 - 550 (4.1 - 22)
SMAW E7018-1 6.4 (1/4) DCRP 300-400 | 22-32 124 - 550 (4.9 - 22)
SAW F7P6-EM14K | 2.0 (5/64) DCRP 200-500 | 25-32 122 - 750 (4.8 - 30)
SAW F7P6-EM14K | 2.4 (3/32) DCRP 250-600 | 25-33 152 - 812 (6.0 - 32)
SAW F7P6-EM14K 3.2 (1/8) DCRP 300-700 { 26-33 191 - 890 (7.5 - 35)
SAW F7P6-EM14K | 4.0 (5/32) DCRP 370-800 | 26-34 | 234-1015(9.2 -40)
SAW F7P8-EM14K | 5.0 (3/16) DCRP 500-1000 | 28-36 | 340-1270(13.4 - 50)
Note: Welding parameters shall be adjusted to insure that the maximum heat input value specified in

Prepared By SGS Ludwig Associates Ltd. In Accordance With ASME Section IX
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TYPICAL JOINT DESIGNS

S

WPS NO.

MI-GSS-4 (Rev. 1)
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Additional joint designs and internal misalignment on circumferential welds shall be within the dimensional
limits stated on the approved construction drawing and / or the engineering design.

Prepared By SGS Ludwig Associates Ltd. In Accordance With ASME Section IX
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WPS NO. _MI-GSS-4 (Rev. 1)

PREHEAT
P-No. 1

1. Welds joining pressure parts or attachments shall be preheated to not less than the minimum
preheat temperatures stated in paragraph 5.

2. The preheat temperature shall be maintained during welding.

3. If welding is interrupted, the weld joint and adjacent areas shall be reheated to the minimum
preheat temperature stated in paragraph 5, prior fo the start of welding.

4. Preheat temperatures shall be checked by the welder or inspector, using temperature
indicating crayons or other reputable methods.

5. Minimum preheating temperatures shall be as follows:

PRESSURE VESSELS IN ACCORDANCE WITH ASME SECTION Vill, DIV. 1

NOMINAL WALL THICKNESS MINIMUM PREHEAT TEMPERATURE
0o 31.8 mm (0 to 1.251in) 10°C_ (50°F)

Qver 31.8 mm (Over 1.25in.) 93°C (200°F)

Over 25.4 mm (1.0 in.) & specified maximum 80°C (175°F)

carbon content in excess of 0.30%.

- The conditions of UW-30 shall apply for base metal temperatures below 0°C (32°F).
- The preheat zone shall extend at least 50.8 mm (2.0 in.) beyond each edge of the weld.

PROCESS PIPING IN ACCORDANCE WITH ASME B31.3

NOMINAL WALL THICKNESS MINIMUM SPECIFIED BASE MINIMUM PREHEAT
METAL TENSILE STRENGTH TEMPERATURE

<264 mm (1.0in.) < 490 MPa (71 Ksi) 10°C_ (50°F)
> 25.4 mm (1.0 in.) Al 80°C (175°F)
All > 490 MPa (71 ksi) 80°C (175°F)

- The preheat zone shall extend at least 25.4 mm (1.0 in.) beyond each edge of the weld.
- The interruption of welding shall be subject to the requirements of paragraph 330.2.4.

POWER PIPING IN ACCORDANCE WITH ASME B31.1

NOMINAL WALL THICKNESS MINIMUM PREHEAT TENMPERATURE
Qver 25.4 mm (1.0 in.) & specified maximum 80°C (175°F)
carbon content in excess of 0.30%.

All others 10°C (50°F)

- The preheat zone shall extend beyond each edge of the weld for at least 76.2 mm (3.0 in.) or
1.5 times the base metal thickness (as defined in paragraph 131.4.1), whichever is greater.

Prepared By SGS Ludwig Associates Ltd. In Accordance With ASME Section IX Page6of 7



WPS NO.

MI-GS8-4 (Rev. 1)

POSTWELD HEAT TREATMENT

P-No. 1

PRESSURE VESSELS IN ACCORDANCE WITH ASME SECTION VIl, DIV. 1

1. All postweld heat treatment shall be in accordance with ASME Section VIII, Division 1, UW-40
& UCS-56 latest edition and addenda.

2. Post weld heat treatment temperatures and minimum holding times are as follows:

NOMINAL
WALL THICKNESS

HEAT TREAT
TEMPERATURE

HOLDING TIME

Up to 50.8 mm (2.0 in.)

595°C (1100°F) minimum

1 Hour / 25.4 mm (inch),
15 minutes minimum

Over 50.8 mm (2.0 in.)

595°C (1100°F) minimum

2 Hours plus 15 minutes for each
additional 25.4 mm (inch) over
50.8 mm (2.0 in.)

PROCESS PIPING IN ACCORDANCE WITH ASME B31.3

1. All postweld heat freatment shall be in accordance with Table 331.1.1 of ASME B31.3 latest

edition and addenda.

2. Post weld heat treatment temperatures and minimum holding times are as follows:

NOMINAL MINIMUM SPECIFIED HEAT TREAT HOLDING TIME
WALL THICKNESS | TENSILE STRENGTH | TEMPERATURE _
All All 595 - B50°C 1 Hour / 25.4 mm (inch),
(1100 - 1200°F) 1 Hour minimum

POWER PIPING IN ACCORDANCE WITH ASME B31.1

1. All postweld heat treatment shall be in accordance with Table 132 of ASME B31.1 latest

edition and addenda.

2. Post weld heat treatment temperatures and minimum holding times are as follows:

NOMINAL
WALL THICKNESS

HEAT TREAT
TEMPERATURE

HOLDING TIME

Up to 50.8 mm (2.0 in.)

595 - 650°C (1100 - 1200°F)

1 Hour / 25.4 mm (inch),
15 minutes minimum

Over 50.8 mm (2.0in.)

595 - 650°C (1100 - 1200°F)

2 Hours plus 15 minutes for each
additional 25.4 mm (inch) over
50.8 mm (2.0 in.)

Prepared By SGS Ludwig Associates Lid. In Accordance With ASME Section 1X
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QW-483 PROCEDURE QUALIFICATION RECORD (PQR)

Maloney Industries

Procedure Qualification Record No. MI-GSS-4-1 Date November 28, 2012
Welding Procedure Specification No. __MI-GSS-4
Welding Process(es) GMAW / SMAW / SAW _ Types Semi-auto/Manual/Machine
JOINTS (QW-402)
.Type Butt joint, single vee groove, see next page

BASE METALS (QW-403)
Material Spec. SA 51610 SA 518 Type or Grade Gr. 60 to Gr. 70
P-No. _P1 Gip. 1 To P-No. P1 Grp. 2 Thickness 44 4 mm (1.75in.)
Diamester N/A - Plate Heat No. 350925 - 23443
Deposited Weld Metal (Per pass) __Did not exceed 12.7 mm (0.500 in.)
FILLER METALS (QW-404) GMAW SMAW SAW
SFA Specification SFA 5.18 SFA 5.1 SFA 5.17
AWS Classification ER708-2 E7018-1 EM14K
Filler Metal F-No. F6 F4 Fé
Weld Metal A-No. *A1l Al *Al
Filler Metal Product Form Solid wire N/A Solid wire
Supplementary Fillers Without Without Without
Electrode - Flux Classification N/A N/A F7P6-EM14K
Flux Type N/A N/A Neutral
Recrushed slag N/A N/A None
Size of Electrode See attached sketch
Weld Metal Thickness mm (in.) 3.2 (0.125) 19.1 (0.750) 22.2 (0.875)
Trade Name (s) GMAWY: Bonarc ER708-2

SMAW: Blueshield LA 18 Plus

SAW: Lincoln Eleciiic, Lincolnweld LA-71 wire / 882 flux

Other ___*See atiached weld deposit chemical analysis - Laboratorv test report # C12-1790.3

POSITION {QW-405)

Position of Groove __ GMAW: Plate @ 45° off flat SMAW: 3G SAW: 1G
Weld Progression __ GMAW: Vertical down SMAW: Vertical up_ SAW: N/A
PREHEAT (QW-406)

Preheat Temperature 66°C (150°F) Interpass Temp. (Max.) __232°C (450°F)
POSTWELD HEAT TREATMENT (QW-407)

Temperature Range 621°C (1150°F) Time Range 6 Hours

GAS (QW-408)

Specification No. (SFA) SFA 5.32 AWS No. SG-AC-25
Shielding GMAW: 75% Argon, 25% C02, 12.5 liters per minute (25 cfph)
Backing None Trailing Without

Prepared By SGS Ludwig Associates Ltd. In Accordance With ASME Section IX Page 10of3



ELECTRICAL CHARACTERISTICS (QW-409)
Direct

Current

Amps

See next page

Electrode Wire Feed Speed GMAW: 735 cm/min_(290 in./min)

Polarity
Volts

PQR NO.

MI-GSS-4-1

Reverse, electrode positive

See next page

SAW: Amperage confrolled

Maximum Heat Input GMAW: 1.39 kJ/mm (35,318 J/in.)
SAW: 2.47 kJimm (62,734 Jiin.)

Mode of Metal Transfer
Other Heat Input kJ/mm (J/in.) = Amps x Volts x 60 / Travel sbeed mm/min. (ibm)

SMAWY; 3.16 kd/mm (80,357 J/in.)

- GMAW: Short circuiting_are

TECHNIQUE (QW-410)

String or Weave
QOrifice or Gas Cup Size

GMAW & SMAW: Weave SAW: String

GMAW: 9.52 mm (0.375 in.)

Peening

Travel Speed _See below

None

Initial & Interpass Cleaning _Brushing, chipping & grinding to remove slag
GMAW & SMAW: N/A

Oscillation

SAW: Without

Contact Tube to Work Distance

GMAW: 9.52 to 12.7 mm (0.375 to 0.500 in.)

SAW: 25.4 to 38.1 mm (1.00 fo 1.50 in.)

Method of Back Gouging Not used _ Multiple or Single Pass Per Side __Multiple
Multiple or Single Electrodes __Single Electrode Spacing N/A
Use of Thermal Processes N/A

44 4mm(1.751n.)°

] |l 50mm@16in)
Pass | Process Filler Diameter | Current & | Amperage | Voltage Travel Speed
Metal mm (in.) Polarity Range Range mm/min. (i.p.m.)
1 GMAW ER708-2 0.9 (0.035) DCRP 135-145 | 18-19 112 (4.4)
2-3 | SMAW E7018-1 2.4 (3/32) DCRP 80-95 21-23 48 -61(1.9-24)
4-8 | SMAW E7018-1 3.2.(1/8) DCRP 120-130 | 22-23 53-58(2.1-2.9)
g SAW | F7P6-EM14K | 4.0 (5/32) DCRP 515-535 | 29-30 480 (18.9)
10-32 | SAW | F7P6-EM14K | 4.0.(5/32) DCRP 550-570 | 29-30 | 439-495 (17.3 - 19.5)
33-37 | SAW | F7P6-EM14K | 4.0 (5/32) DCRP 550-570 | 29-30 | 401-417 (15.8-16.4)

Prepared By SGS Ludwig Associates Lid. In Accordance With ASME Section IX
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PQR NO. _ MI-GSS-4-1

TENSILE TEST (QW-150)
Specimen | Width Thickness Area Ultimate Ultimate Character &
No. mm (in.) mm {in.) Sq. mm Load Stress Fracture Location
(Sq.in) | N(bf) MPa (psi)

11 19.0 44.0 836 422 048 505 " Partial cup & cone
(0.748) (1.73) (1.30) (94,900) (73,200) Parent Metal (Gr. 60)

T2 - 19.2 44.0 845 - | 421299 . 499 .. Partial cup & cone .
(0.756) (1.73) (1.31) (94,700) (72,300) Parent Metal (Gr. 60)

GUIDED BEND TEST (QW-160)

Type & Figure No. Resuit Type & Figure No. Result
QW-462.2, TSB - S1 Pass QW-462.2, TSB - 83 Pass
QW-462.2, TSB - 32 Pass QW-462.2, TSB - 54 Pass

CHARPY IMPACT TOUGHNESS
Type of Test Charpy V-Notch Qrientation Transverse
Test Temperature ___-48°C (-50°F) Specimen Size __10 X 10 mm (0.394 X0.394 in.)
Specimen No. Notch Lacation - Impact Values J _(ft. Ibf)
K2.1 Weld Metal 88.1 {65.0)
K2.2 within 1/16 in. 35.8 (26.4)
K2.3 of raot . 841 (62.0)
D2.1 Weld Metal 32.0 {23.6)
D2.2 : @14T 31.7 (23.4)
D2.3 opposite side 20.6 (15.2)
C3.1 Gr. 60 - HAZ 130 (95.8) ]
3.2 Gr, 60 - HAZ 683.2 (46.6)
C3.3 Gr. 60 - HAZ >141 (>104)
D3.1 Gr. 70 - HAZ 16.3 (12.0)
D3.2 Gr. 70 - HAZ >141 (>104)
D3.3 Gr, 70 - HAZ >141 (>104)
OTHER TESTS

Vickers Hardness - see attached laboratory test report # C12-1720.3
Deposited weld metal chemical analysis - see attached laboratory test report # C12-1780.3

Welders Name James Krancan / Kevin Stenger Certificate File No. _W-22865 / W-16699
Tests Conducted By SGS Ludwig Associates Lid. :
Laboratory Test No. C12-1790.3

We certify the statements in this record are correct and that the test welds were prepared,
welded and tested in accordance with the requirements of Section IX of the ASME Code.

Manufacturer- MALONEY INDUSTRIES

Date JANDZ7208 Cerified by Pdhéév

Prepared By SGS Ludwig Associates Ltd. In Accordance With ASME Section IX Page3of 3




LUDWIG ASSOCIATES LD,

L ABORATORY TEST REPORT

CUSTOMER: Maloney Industries Laboratory Test No.: C12-1790.3

8825 Shepard Road S.E. Date: December 4, 2012

Calgary, Alberta _

T2C 4N9
Attention: Philip Correia
PQR Number: MI-GSS-4-1
Material: - SA 516 Gr. 60 to SA 516 Gr. 70 (Heat No.: 350925 - 23443)
Thickness: 44.4 mm (1.75in.)
Thermal Condition: PWHT @ 621°C (1 150°F) for 360 mihutes

TENSILE TEST QW-~150

SAMPLE NUMBER T1 QW-462.1(a) T2 QW-462.1(a)
WIDTH mm (in) 19.0 (0.748) 19.2 (0.758)
THICKNESS mm (in) 44,0 (1.73) 44.0 (1.73)
AREA sq mm (sq in) 836 (1.30) 845 (1.31)
ULT. LOAD N (ibf) 422 048  (94,900) 421299  (94,700)
UTS MPa (psi) 505 (73,200) 499 (72,300)
FRACTURE TYPE Partial Cup & Cone Pattial Cup & Cone
FRACTURE LOCATION Pareni Metat (3A 516 Gi. €0) Pagrent Metal (SA 516 Gr. 60)

GUIDED-BEND TEST QW-160

SAMPLE WIDTH: - 9.52mm  (0.375in.) SAMPLE THICKNESS: 44.4 mm (1.75in.)

PLUNGER SIZE: 38.1 mm (1.501in.) YOKE SIZE: 60.3 mm (2.375in.)
QW-462.2 Side Bend Side Bend Side Bend Side Bend
SAMPLE NUMBER(S) S1 52 83 S4

RESULTS Pass Pass Pass Pass

We certify the test results in this report and that the specimen(s) were prepared and tested in accordance with the
requirements of ASME Section 1X, 2010 edition and latest addenda. The information regarding material identification
(ie. size, thickness, heat number, etc.) has been provided by the cusfomer whose name appears on this report.

Samples associated with this report will be discarded in 45 days.

Laboratory Test Conducted By: N AV
| ABORATORY Xin (Vincenf) Su, T/ Dan-Nguyen, C.E.T.
ACCREDIYATION
@ Eyggngoﬂoﬁcmzs 4027 - 14 Street, S.E., CALGARY, ALBERTA T2G 3Ké PHONE: (403) 262-7072  FAX: (403) 266-3163 Page 1 of 1

Cortificato # £2057-1 Testing
7925 Davies Road, EDMONTON, ALBERTA T6E ANT PHONE: (780) 468-3030 FAX: (780) 468-3032



LABORATORY TEST REPORT

CUSTOMER: Maloney Industries Laboratory Test No.: C12-1790.3
8825 Shepard Road S.E. Date: December 3, 2012
Calgary, Alberta _
T2C 4N9

Attention: Philip Correia

" PGR Number: MI-GSS-4-1
Material: SA 516 Gr. 60 to SA 516 Gr. 70 (Heat No.: 350925 - 23443)
Thickness: 44,4 mm (1.75 in.)

Thermal Condition: PWHT @ 621°C (1150°F) for 360 minutes

CHARPY V-NOTCH IMPACT TEST

Machine: Satec, SI-1C SN:1363 Specimen Size: 10 x 10 mm (0.394 x 0.394 in.)
Capacity: 325 J (240 ft-lbf) _ Orientation: Transverse
Verified Range: 1.7 - 141.3 J (1.3 - 104.2 ft-lbf) Test Temp.: -46°C (-50°F)
Specimen Notch Impact Values
Number Location Joules  (ft-Ibf)
K2.1 Weld Metal 88.1 (65.0)
K2.2 within 1/16 in. 35.8 (26.4)
K23 of root 84.1 (62.0)
D2.1 Weld Metal 32.0 (23.6}
p2.2 @ 1/4T 3.7 (23.4)
D2.3 opposite side 20.6 (15.2)
C3.1 Gr. 60 - HAZ 130 (95.8)
C3.2 Gr. 60 - HAZ 63.2 (46.6)
C3.3 Gr. 60 - HAZ >141  (>104)
D3.1 Gr. 70 - HAZ 163 (12.0)
D3.2 Gr. 70 - HAZ >141  (>104)
D3.3 Gr. 70 - HAZ >141  (>104)

We certify the test results in this report and that the specimen(s) were prepared and tested in accordance with the
requirements of ASME Section VI, Div. 1, UG-84 — 2010 edition and latest addenda. The information regarding

material identification (i.e. size, thickness, heat number, etc.) has been provided by the customer whose name
appears on this reporf. Samples associated with this report will be discarded in 45 days.

Laboratory Test Conducted By: NG S S

Xin (Vincent) Su, T. F-/-Daif Nguyen, C.E.T.

ORATORY
QﬁggﬁngﬂTlON
ACCREDTEDISONEC 7025 4027 - 14 Street, S.E., CALGARY, ALBERTA T2G 3K6 PHONE: (403) 262-7072  FAX: (403) 266-3169 Page 1 of 1

Cerlifcate # L2057-1 Testing . .
7925 Davies Road, EDMONTON, ALBERTA T6E 4N1 PHONE: (780) 468-3030  FAX: (780) 468-3032



LABORATORY TEST REPORT

CUSTOMER: Maloney Industries Laboratory Test No.: C12-1780.3
8825 Shepard Road S.E. Date: December 4, 2012
Calgary, Alberta
T2C 4N9

Attention: Philip Correia

PQR Number: MI-GSS-4-1

Material: SA 516 Gr. 80 to SA 516 Gr. 70 (Heat No.: 350025 - 23443)

Thickness: 44.4 mm (1.75 in.)

Thermal Condition: PWHT @ 621°C (1150°F) for 360 minutes

Type of Test: Vickers 10 kg (HV10)

1mm
2mm

Midwall —~ . —

2 fii
1 mm

HARDNESS TEST

Instrument: Mitutoyo AVK-C1

%1.0mm
7

< 0.5mm

T

"L

? -.\33—019\ 1125 28, 0% 37« a’

51 145 11| 168 171 184 23| 148 28] 181 34| 156 39| 138
141 6| 153 121 173 18] 213 24| 170 29| 182 35| 170 40| 137
147 7| 162 13| 148 19| 212 25| 166 301 149 36| 161 41] 148
149 8| 210 14| 1585 20| 211 26| 167 31) 183 37| 170 421 142

9 189 15| 158 21 222 27| 169 32| 139 38| 150

10| 152 16| 168 221 202 33| 140

We certify the tes
requirements of ASTM E384-
information regarding material
customer whose name appears on this report. Samp

Laboratory Test Conducted By:

LABORATORY
ACCREDITATION
BUREAU
ACCREDITEDISONEC 17025

Cerilficata# L2057-1 Tastiag

t results in this report and that the specimen(s) were prepared and tested in accordance with the
1151 ANSI/NACE MR0175/1SO 15156-2:2009(E) and NACE SP0472-2010. The
identification (i.e. size, thickness, heat number, elfc.) has been provided by the
les associated with this report will be discarded in 45 days.

N (< P
Oksana Shevehenko/ Dan Nguyen, C.E.T.

4027 - 14 Street, S.E, CALGARY, ALBERTA 72G 3K6 PHONE: {403) 262-7072 FAX: (403} 266-3169
7925 Davies Road, EDMONTON, ALBERTA T6E4NT PHONE: (780) 468-3030  FAX: (780) 468-3032
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Ad LUDY WIG ASSOCIATES L10

“ atenals

LABORATORY TEST REPORT
CUSTOMER: Maloney Industries Laboratory Test No.: C12-1790.3
8825 Shepard Road S.E. Date: December 5, 2012
Calgary, Alberta o
T2C 4N9
Attention: Philip Correia
PQR Number: MI-GSS-4-1
Material: SA 516 Gr. 60 to SA 516 Gr. 70 (Heat No.: 350925 - 23443)
Thickness: 44.4 mm (1.75in.)
Thermal Condition: PWHT @ 621°C (1150°F) for 360 minutes
Test Location: Weld metal - GMAW root
CHEMICAL ANALYSIS
(% by weight)
Instrument Type: Shimadzu PDA-7000 Optical Emission Spectrometer
Carbon 0.09
Manganese 0.97
Silicon 0.39
Chiromiuim 0.02
Nickel 0.02
Molybdenum <0.01

We certify the test results in this report and that the specimen(s) were prepared and tested in accordance with the
requirements of ASTM E415-08. The information regarding material identification (l.e. size, thickness, heat number,
efc.) has been prowded by the customer whose name appears on this report. Samples associated with this report

will be discarded in 45 days.

Laboratory Test Conducted By:

T.T.7 Steve Riebefger, CE.T.

Michelle Marier,
LABCRATORY
ACCREDITATION
ACCREDITEDISOMEC 7025 4027 - 14 Street, S.E, CALGARY, ALBERTA T2G 3K6 PHONE: (403) 262-7072 FAX: {403) 266-3169 Page 10f1

Cerlifcalo # 12057-1 Teslg
7925 Davies Road, EDMONTON, ALBERTA T6E 4N1 PHONE: (780) 468-3030  FAX: (780} 468-3032



L1D.

LABORATORY TEST REPORT

CUSTOMER: Maloney Industries Laboratory Test No.: C12-1790.3

8825 Shepard Road S.E. Date: December 5, 2012

Calgary, Alberta . .

T2C 4N9
Atfention: Philip Correia
PQR Numbet: MI-GSS-4-1
Material: SA 516 Gr. 60 to SA 516 Gr. 70 (Heat No.: 350925 - 23443)
Thickness: 44.4 mm (1.75in.)
Thermal Condition: PWHT @ 621°C (1150°F) for 360 minutes
Test Location: Weld metal - SAW Cap

CHEMICAL ANALYSIS
(% by weight)

Instrument Type: Shimadzu PDA-7000 Optical Emission Spectrometer

Carbon 0.07
Manganese 1.28
Silicon 0.69
Chiomium 0.02
Nickel 0.03
Molybdenum <0.01

We certify the test results in this report and that the specimen(s) were prepared and tested in accordance with the
requirements of ASTM E415-08. The information regarding material identification (i.e. size, thickness, heat number,
elc.) has been provided by the customer whose name appears on this report. Samples associated with this report

will be discarded in 45 days.

Laboratory Test Conducted By: M%ﬂﬁ
Michelle Mafien, T.T. /'Steve erger, C.E.T.

LABORATORY
éﬁgggﬂlTATlON
ACCAIDNEDIsO/EC 17025 4027 - 14 Stree, S.E., CALGARY, ALBERTA T2G3K6 PHONE: (403) 262-7072 FAX: (403) 266-3169 Page 1 of 1

Ceitificato 3 120571 Teslhg
7925 Davies Road, EDMONTON, ALBERTA T6E 4NT PHONE: (7{30) 468-3030 FAX: (780) 468-3032



The Lincoln Electric Company CERTIFICATE OF CONFORMANCE

22801 St. Clair Avenue \PPLIES ONLY TO 1J.8. UCT, @
Cleveland, Ohio 44117-1199 (AP PROD S E LE GTR l G
Product: Lincolnweld® 882 Flux /LA-71 Electrode [3 year]
Classification: F7P6-EM14K-H8& .

Specification: AWS AB.17-97, ASME SFA-5.17

Test Completed:  March 15, 2010

This is to certify that the product named above and supplied on the referenced order number is of the same classification, manufacturing process and material requirements as the
material which was used for the test that was concluded on the date shown, the results of which are shown below., All tests required by the specifications shown for classification
were performed at that time and the material tested met all requirements. 1t was manufactured and supplisd according to the Qualily System Program of the Lincoln Electric
Company, Cleveland, Ohio, U.S.A., which meets the requirements of IS09001, NCA3800, ANSIIAWS A5.01, and other specification and Military requirements, as applicable. The

Quality System Program has been approved by ASME, ABS, and VdTUV.

Operating Setiings AWSIASME
Regquirements Deposit Results

Elecfrode Size 5/32 Inch 5/32 inch

Polarity DC+

Voltage, V 27-~30 28

Wire Feed Speed, emimin (in‘min) 109 (43)

Current, $mps Work 475 - 575 5?[.5 .

Contact Tip to Work Distance, mum (in. 1-1172 32 (114 .

Trave! Spaped, ermimin (in/rmin. e ((15 - 17)) 41( (16) ) ‘Chemical composition of the weld deposif and electrode
PassesilLayers 1517 -

Preheat Temp, °C (°F) (50 -325) 20 (66) Analysie. Deposit EM14K Eleatrode
Interpass Temp, °C CF} (275 - 325) 150 (300) {weight %) Reguirements | Resulis.| Requiremenis Results
Mechanical properties of the weld deposit (stress-refieved 1 hour @ 621 °C (1 150°F) c 0.07 0.06-0.19 0411

" | Tensile Skre?é;ﬂ{‘l) zl‘\,ﬂPa (ksh) (7D ~—85) Mn 1.18 Q.96 -1.40 1.10

Yield Streng % offset MPa (ksi) {58 min.) 420 (61) + -

Efongation, % 22 cpin. - 32 Si Nn-t 0.59 0.35-0.75 0.50
Average Hardness Rockweli B Not Required 85 $ Reguited 0.008 0.025 max. 0.006
Charpy V-nofch inpact Properties Ava. (20 min.) 148 (110) p 0.011 0.025 max. 0.006
Joules @ -51 °C_(R-lbf @ -80 °F) 145,149,153 (107,110,113) - 0.02 0.03-0.47 0.09
Diffusible Hydrogen (mL/100g) per AWS A4.3 €0 max 45 : )

Absolute Humidity {grains meisturellb dry ait) 60 Cu {total) 0.08 0.35 max. 0.10

For B,
Macein 18 2000
Rad T . ard J. Eolias, ervisor Date
» Radiographic Test: Met requirements,
Test assembly constructed of ASTM A36. / / ? "%z'zg 20id

Results betow the detection limits of the instrumeant or lower than the pracision requlired by specification are reported as zero.
-Sirength values in 81 units are reporied to the nearest 10 MPa converted from actual data. Prehieat and interpass
temperature vaiues in Sl units are reported to the nearest & degrees.

This certificate complies to the requirements of BN, 10204 22,

DawdA Flnk Manager, Compiiance Engineering, Date
Consumable R&D Department

" Cert, No. 55715
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€D DILLINGER HUTTE

Erlsuterungen siehe Ricksette/Explications vols au versofSes revecse for explanations. {unwrdilingerdeloerificate)
A02 TNODECTION CERTIFICATE 3.1  AS PER EN 10204:2004 ) MO dils cf disan ol vl }‘gg\;ﬁmg osderf Sheet
INSPQCTIO& CERTINFLCATE 3.1.B AS PER EN 10204:1991+A%:1995 + A8 PER ISO 10474:1891 :
MATERIAL TEST REPORT (MIR} 369430~17.09.20 357365-0031 1/ .
ADS Established fnspecling body * ] AGS Purchaser EDMONTON STEEL,EDMON AYTA No. EDlOSSl—JlOiO-ER BO1 Froduct
DHE . - . 2
Fneltecsiier  EDMONTON STEEL, EDMON AN2 Mo FOT ROLLED PLATES
{802 Steldesign.  S2516-70 SA20-55 p .
803 Anysupl.  ASME-TII-A:07+A02 i -
requirements  DIL-KOE-3:R29-2010-01-31 i
95745 - - . -
B01-B99 Description of the product . .
814 BOER 809 B10 8t . B12 8ed BOT2 " A2
itert Numbers Thlckness * Width * tength  * Theoraticat Product dellvory Heat No. Rolled plate Nof  Purchzserarticle sumber .
No. ofpleces . - mass . condition TestNa. | . . R
INCH KS - . . . . .
. .01 -4 1,5000 x 121,00000 x  480,00000 11207 N . 350924 23519~01 : :
1oL . X .3%,5000- % . 121,00000 = 486,00000 11207 -N M 350924 - 23519-02. c_PL__. fié R
DL 1 1,5000 x 121L,00000 x 480, 00000 11207 N . . 350924 -23543-01 : :
a1 i 1,5000 x 121,00000 x 480,00000 11207 N 350524 . '23843-02 .
01 1 1,5000 % 121,00000 x  480,00000 11207 N 350024 23547-01, SASIG &f‘— 70
01 L 1,5000 x 121,00000 x 480, 00000 - 11207 w 50924 23547-02 | {,YSO oY
a1 1 1,5000 ® 121, OQOOO x 480,00000 11207 N 350924 23742-01 "
0L 1 11,5000 x 121,00000 x 480, 40000 11207 N 380924 23742-02 “lLt’,on- 'r'h,' .
wk 8 89656 . o ~ P
0z 1 1,7500 x 121,00000 x 480,00000 13075 N 350224 23542-01 \356 12«5 ”Q,)L’l {3
02 1 1,7500 x 121,.00000 x 480,00000 13678 W 350924 23546~01 \
0z 1 1,7500 % 121,00000 x  480,00000 13075 N 150924 . 23589-0L e, Sef:m 1o g 20/ ;L
oz 1 1,7500 x 121,00000 X 480,00000 13075 N 350825 23238-61 3 p /
02 1 41,7500 x 1.21,00000 x 480,00000 13075 XN 350925 23401-01 ﬁ‘
az 3 13,7500 x 12%,00000 X 488%,00000 13075 N 350825 23213-01
1] 1 1,7500 x 121,00000 x 480,00000 13075 N 350925 23437-01
a2 1 1,7500 x* 121,00000 x  480,00000 13075 N 350925 2344301
*% 8 . 104500, . )
*okk 16 194256
S
A04 Z01/Z02/203 We hareby certify, that ke above mentioned matedials hg:Lve bien defivered in aocordance AG der Diftinger Hilttenwerke A
ith the & farder- . . eags
e T &% Al)p  Postiach 1580, D-66748 Dillingen/Saar
D H QM-System: Certification as per 1SC 9001 rspeclion dopartmont : :
. Manufackmrer's B. BALORUF
mark Test House Manager Inspector’s stam;

BM 1

Pale 17.69.310




N 2 an
. €5 DILLINGER HUTTE
Erduterungen slehe Rlickseite/Explications voir au versofSee revarse for explanations (www.dillingec delcerificate) i

A2 INSPECTION CERTIFICATE 3.1 AS PER EN 10204:2004 A e s ol Shest
INSPECTION CERTIFICATE 3.1.B AS PER EN 10204:1591+21:1995 + AS PER ISO 10474:1991 .
MATERTIAT, TEST REBORT (MTR) 369430-17.05.30 357365-001. -2/...
A0S Established Inspecting body | AGS Purchaser EDMONTON STEED, EDMON A7 Ne. ED1QS51~J10L0~ER . 801 Product
DR - HOT ROLLED PLATES
Finalteceiver  EDMONTON STEEL,ZDMOW A07Z No. * +
B0 Steeldesign.  sSaAS1E-70 S&O«-SS
B0% Anysuppl. ASME-II~A:07+R09 .
requirements  DIL-HUE-3:R29~2010-01-31 ’
——— B04:-Product delivery condition
ITEM NO.: 01L-03
-N; HY: 1670 GR.F +36 -27 GR.F
SORKING TIME TO-ATTATN THE TARGET TEMPERATURE OVER TH WHOLE SECTION: -1, 75 MIN/MM (25-45 Mm/mca)
COOLING IN STILL ATIR )
- B06 Marking of the product. -
ITEK -NO.: 01-03 . . .
STEEL DESIGNATION SAS1s 70 MILIV S3516 60 MILIV . ' -
HEAT NO: -/ TRADEMARK' / ROLLED BLATE NO.-TEST NO. / INSPECTOR'S STAME  °
B07-B99 Further information about the produck
ITEM NO.: 01-03 '
THICKNESS REDUCTION RATIO >= 3,0 IS FULFILLED (CF. A/ SAa20 PAR. 5.3}
C10-C29 Tehsxle_test
B14 BO72 BT _ B0 o1 COZ Ci3 G0 ON c12 ci3 c14.C15
Iten HeatNo. Raolplatef Referenca fheat} troatment €t Temp. A
No. TestNo. GRF el ' %
RPO2 R Lo=2N’ - - O
Q1 350924 23518 KL O RT 50,6 76,8 34
01 350524 23543 KL Q¥ RT 45,1 74,8 35
01l 350924 23547 KL OV RT 48,4 76,1 34
01 350824.23742 . KL Qv RT 51,9 76,6 34
Q2 350824 23542 KL QV RT 48,0 75,1 36
02 350824 235485 K1 oV RT 47,0 75,5 33
02 350924:23589 X1 Q¥ RT 47,3 75,5 35
02 350925.23239 Ki QV RT £9,6 75,7 34
02 350925 23401 X1 Qv RY 48,1 75,4 36
Al Z01/202/Z03 We hereby cesilfy, that the above mentioned. maierials have baen delivered in accordanca . AG der Dillinger Hiittenwerke Al
with the terms of onder. g -~ -
. - AHB Postiach 1586, D-66748 Dillingeal/Saar
D H * | QM-System: Certification as per 150 9004 Inspaction depastmont
Manuacturer's ' 4 B. BALDAUF
Teark Test House Manager laspeclor's stam| Date _17.D09.10 BM 1




402 TINSPECTION CERTIFICATE 3.1 AS PER RN 10204:2004 Al e Sl alopacnNal (001 Manfacturars ordarf Shest
INSPECTION CERTIFICATE 3.1.B AS PER EN 10204:1391+A1:1995 + AS PER IS0 10474:1991 :
MATERIAL TEST REPORT (MTR} 369430-17.09.10 A57365-001 3/...
405 Established Inspecling bady | AO Purchiaser EDMONTON STEEL,EDMON A971 Mo gp10551-J1010-ER 81 Product
PR Fnaleaives  BRMONTON STEEL,EDMON A0T2 Mo HOT ROLLED PLATES
BO2 Steeldesign. gAS16-970 S320~-85
803 Anysupp. ASME~II~R:07+20%
requirements  DIL~-HUE-3:R29-2010~01-31
C10-C29 Tensile zest
B14 BO72 « BOT.t 805 N €01 Co2f Cu3 .cfe g1 c12 i3 Q14.C4S
Itera HeatNo. . Ral.platef (heat) % G071 Temg. . A
No. Testte. . GRF wst - %
. - . ~FP02 RM LR :
02 350925 23413 KL.QV BT . 48,3 75,5 34
02 350925 23437 X1.GV BT 46,3 ° 74,8 35
wj; 02 350925 23443 . - ¥1.Qv T 47,3 : 75,7 35 .
30239 Hardness test —
B  Borz BO71 BOS Co1  CO2EB [ T 35 €31 caz
ltem. -+ HeatNo. Rol,platef Referance (fieat] treatment o Temp. Wathod oftest Individiral values Mean
No. Test No. GRF . valus
01 359924 23519 XL o RT HBW 10/3000 HB 145 145 i4s 148
01 350824 23543 XKL © RT HBW 10/3000 HB 140 140 140 140
01 35p924 23547 KL o0 RT HBW 10/3000 HB i45 144 124 144
0l 3509224 23742 KL 0 RT HEW 10/3008 HE 146 147 148 147
02 350922 23542 KL 0 RT HBW 10/3000 HB 141 141 140" 141
02 350924 23546 i 0 RT HBW 10/3000 HR 142. 143 340 142
02 350922 23588 XKL 0 RT HBW 10/3000 HB 148 126 145 145
02 ° 350925 23239 KL @ RT HBW 10/3000 HB 140 140 i3e 140
02 350925 23401 KL © RT HBW 10/3000 HB 142 142 142 142
02 350825 23413 X o . RT HBW 1073000 HB 142 341 142 142
02 350925 23437 XL o0 RT HBYW 10/3000 HB 144 143 143 143
vi)02 350925 23443 XX o RT HBW 10/3000 HB 141 141 141 141
A Z01/Z02(Z03 We hereby cerdi tthe gbove’ terials have ke J c2 . i &
: e gm sﬁ;ﬁ{{; 2«; '!hea e mentoned materials have heun dellvered in accordan ? Z/ g@ der Dittinger Hittenwerke A1
g . . . s A8 ostfach 1589, B-66748 Dillingen/Saar
D H QM-System: Certification as ger 1SO 9001 ! spection department
Manufacturers B. BALDAUR
mark

Edidulerungen siche Rilcksele/Explications voir aut verso/Ses teverse for axplanalions (www.diiinqer.de/cenifieate

nphas

&

DILLINGER HUTTE

Test House Manager

Inspuetor’s stamp

Date_17.09.30

BM 3




~pkee .
. ) €D DILLINGER HUTTE
Eriduterungen siehe Ruckseite/Explications vaic au verse/Ses reverse for explanations (www.difinger.de'centificate)

1492 INSPECTION CERTIFICATE 3.1 AS ‘PER EN 10204:2004 Ao Sg‘t'éff%figfﬁgch Nl ﬁggi ”m““’éi;*‘ﬁ&‘ e Shest
INSPECTION CERTIFICATE 3.1.B AS PEF EN 10204:1991+A1:19385 + AS PER ISO 10474:1991 .
MATERIAL TEST REPORT (MTR} 369430-17.09.10 357365~001 L/, ..
AQS Established Inspecting body | A06 Purchaser ShMONTON S;I‘EEL , EDMON ADTA4  No. ED1055L~J10L0~ER ) B4 Product
o8 Fioalrecelver  pRMONTON STEEL,EDMON A2 No. HOT ROLLED PLATES
B0 Steel design. SAS16-70 SB20-885 !
BO3 Any supp). ASME~IT~A;:;074+A09
requirements  DIL-HUE~3:R29-2010~01-~31 '
€40-C49 Impact test : :
B14 BOT.2 RO7.4 805 C0i GOy ©N3 o4t G40 c4a €46 G4 cd2 : [+
ftem <« HeatNe. Ralplate! Rofel {heat) tr e . GOl  Temp. -Widthof Typeof. Testingmethod Energy individual values . Mean
No. ToétNo., - - . GRF - testplece testplece .- AVEFTLBF . value
01 350824 - 23519 - . i LV ~51 CHB-V ‘ . . } AY Sso 87 .86 ’ BJ_.
0% ° 350824 T23543 Kl Lv ~5L © " CHP-V. . AV 56 8¢’ . 42 . R e :
o1 350824 23547 Kl v ~5% . CH:E'—_V ) VRV 91 i .83 108 . 94
01 350924 . 23742 X1 vV -S51 CHE-V . Y - 88" 125 k28 108
a2 250824 23542 KL IV ~51 - CRE-V . AV 20 80 .73 . 81
(_)2 350924 23548 R XL IV -5% CHp-V - . BT 24 . 64 82 " 63
02 350924 - 23589 X1 v -5% CHE-~V BRY 89 7L -93 .78
a2 3503825 23239 X1 v -5 CHP~V . AV .B& 28 83 65
02 3503825 23401 - K LY ~51 CHP-V ) AY 101 %6 81 -
oz 350825 23413 K Iy -5% | CHP-V AV 94 . 87 o3 85
02 350925 23437 i IV ~-51 CEE-T AV 68 83 82 80
w202 350925 23443 K1 LV ~BL CHR-V AV BOD .86 . B4 - 83
C70-C99 Chemical composition % - Heat analysis
B07.2 crno .
Heat s st wy ] 5 N cu Mo NI CR g NB M w
-350924 Y 0,184 0,380 L.17 0,010 00,0013 &,0078 0,047 4,413 0,081 0,064 ¢,001 6,000 0,001 0,002
-:—;:;350925 T 0,188 0,383 1,18 6,009 G, 0014 ©0,0072 0,046 0,018 0,061 0,045 0,002 0,000 0,000 0,002
BO7.2 erdi] .
Heat B CA ALST
350924 b4 2,000 48,0022 0,038
2350925 ¥ 0.0001 90,0017 0,032
/]
AD4 20172027203 e heraby cestily, thaf the abovs mentlonad materials have been delivered In accerdance . . W1t s : . ADY
- B = r g s
. . | 1l
DXH QM-System: Cerfification as per SO 9001 ' AEB C intmction oot ingen/Saar
Manutacturer's ' ’ B. BALDAUF
mark Tast House Manager Inspector's stamy

Bals _17.09.10 BM 3




~2ae .
€5 DILLINGER HUTTE

BM

Erfuteningen slehe Ritcksaite/Explications voir au versalSee for explanetions (www.dillingen.de/certificate) ~ - % s order
A02  INSPECTION CERTIFICATE 3.1 AS PER EN 10204:2004 . M o ilal | M08 Manutactueers orde Sheet
INSPECTION CERTIFICATE 3.1.B AS PER EN 10204:1591421:1995 + AS PER IS0 10474:1991
VMATERIAL TEST REPORT {MTR) 369430-17.09.10 357365~001 S/
AO5 Established Inspecting body A0S Purchaser EDMONTON STEEL., EDMON AOTA No. ED1LO551-J1010~ER BOT Product
DE . W72 Mo, HOT ROLLED PLATES
Flnalrecelver  ETMONTON STEEL, EDMON 7z vo
BOY Steefdesign.  ga516-70 SA20-85
803 Any suppl. ASME-TII~A:07+R09
requirements DIL-HUE-3:R29~201.0~01-31
———— C94 Heat analysis Carbon equivalent f Alloying restrictions
BOY.2 .
Haat . . .
3150924 ‘ * FO-02= 0,:40 FO-51i= 0,001 .FQ-55= 0,18 FQO-78= G, D_B F0—91=_' 6,4
‘| 350925 .. FO-02= -.0,40 FO-S1l= 0, 0_02 FO--55= _‘0,- 17 FO~78= ¢, 06 lE’O-?l:. 6,3
25 Ladle freatment '
ITEM NO.: 01L-03 - - . o
HEAT OF THE INDICATED ITEM: VACUUM DEGASSED / SULPHIDE SHAPE CONTROL -
" £85 Purther information about ladle treatment
ITEM NO,: 01-03
CALCTUM TREATED
- C70-C99 Chemical composiftion % - Produet analysis
B07.2 B804 cet '
Heat Taost No. e sk N P s N cu MO 3] . CR v o NB SN 1]
250924 233543 X1 0,183 0,380 1,16 G,009 D,0011 00,0079 0,048 0,013 B,060 0,042 0,001 0,800 8,001 0,002
350824 23585 Kl 0,182 0,381 1,12 0,008 0,0010 00,0083 (0,045 0,012 0,082 0,05% 4,000 0,000 o, 0060 8,002
350525 23210 K1 0,184 0,376 1,16 0,009 0,0012 0,00687 0,045 4,018 0,061 0,047 8,002 4,000 0., 600 0,002
350825 .23401 KL 0,188 Q,382 1,14 0,003 Q,0012 0,0077 0,045 0,012 0,060 0,038 0,000 0,000 0,000 . 0,002
BO7.2 B07.1 £01
Heat, Test No. =3 CA ALST
350924 23543 X1 0,0001 06,0017 0,038
350924 23583 Ki 0,000% o,00i5 0,028
350825 23210 - K1 80,0001 0,0020 0,04l "
350925 23a01 KL Q,0001 0,006 0,037
ADd4 Z01/202/Z03 We hereby cerilfy, that the above mentioned materials have been dalivered in accordance . AG der Dillinger Hiittenwetie A0t
with tho terme of order, . A /
| i . i AHRB Postfach 1580, D-667438 Difllngen/Saar
DXy QM-System: Certification as pér ISO 9001 inspection depastment
Manufaclurar's B. BRLDAUF
mark Test House Managor Inspectors starmp Oae 17.09.10

1

=
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Zrduteruncen slehe Rickselte/Explications voir ay verso/See reverse for explanations (wenw.dillingecdefeertificate

&

AR Ad f dispatch NoJ AQB! Manufacluser's ordes’ Sheet
A2 TNSPECTION CERTIFICATE 3.1 AS PER EN 10204:2004 DE‘{L‘,fgg;“spﬁm A o e
INSPECTION CERTIFICATE 3.1.B AS PER EN 10204:1991+A1:1995 + AS PER ISO 10474:1591
MATERTAL TEST REEORT (MIR) 369430-17.09.10 357365-001 6
AQS Established (nspecling body  § AGS Purchaser ‘ON STEEIL, EDMON A071 Nao, 'SD10551~0'3.010-ER . 2071 Product )
DH EDMONT i HOT ROLLED PLATES
' Finalreceiver  EDMONTON STEEL,EDMON A072 Ne.
B0Z Steeldasign.  SAS16-70 SA20-S8
803 Anysuppl  ASME-IT-A:07+A00 ’
requrements  DIL~KUB-3:R29-2010-01-31

€94 Product analysis Carbon equivalent 7 Alloying restu'i«;ﬁp,ns
BO7T2

BT <ot
Heat Test No. .
350924 23543 XK1 -FO-02= 0,39 FO-51= 0,001, FO-55= 0,16
350924 23589 - Xl Fo-02= 8,35 FO~51= 8,000 FO-55= g,17
.. |'350925 23210 ¥i .FO-02= 0,40 . FQ-Sl= _ 0,002 FO-S5= 0,17 ' .
.|350928 23401 K1 FO-D2= 0,38 ¥O-51= 0,000 FO-55= 0,15 o
. G84 Garbon equivalent formula / Aﬁoylng restrictions. = .
1 FO-02 = Qs+ (MN/6)} + (CR+MO+V} /54 (NI+CD‘) /15 . . B
2| FO~51 = ¥V «NB ’ .
| FO-55 = CULMO+NI+CR
FQ-78 = CR+MO
Fo 91 = MN/C

.

Dot Markmg and xdentlﬁcattom surface appearance, shape and dimensionai properiies

ITEM NQ.: 01-03 -

RESULT OF MARKING, SURFACE, SHARE AND DIMENSIONS: NC REMARKS
SURFACE AZS FER ASME-SR20

THICKNESS AS PER ASME-SAZ0 .
LENGTH AND WIDTH  AS DER ASME-SA20
FLATNESS AS PER 1/2-3SME-SA20 -

Asa; T ETIZG253 Wa horehy carlly, Gt e abaove mankoned hiava bean dell : _ AG der Dillinger Hattenwerke Aot
_ wihthetemsoforder, K Bl AR)s  Postfach 1530, D-66748 Dillingen/Saar
: DXH Qi-System: Certification as per 1S0 9001 . tnspection departant
Manufacturer's B. DALDATE

ok : TestHause Manager

inspector’s stahp_ BM

Date 1'7'. 0g2.10

DILLINGER HOUTTE.



Efsuterungen slehe Rackseite/Explications volr au verso/Sas

€D DILLINGER HUTTE

reverse for explanations fwww.dllinger.defeerificate)
2 . : A0 Advice of dispatch No.f A0S/ Manufactuer's osgart Sk
A%2  INSPECTION CERTIFICATE 3.1 AS PER EN 10204:2004 Datactdspatch | {A03 CoicsoNo. o et
INSPECTION CERTIFICATE 3.1.B AS PER BN 10204:1991+A1:1995 + AS PER ISO 10474:1991
MDTERIAL TEST REPORT (MTR) 369430-17.09.310 357365-001 1/...
ADSEDsEl{abllshedlnspeding body ) AUGPurchaser EDMONTON STEEL, BOMON AQ7.1 No. EDlOSSl-JlOlO-'E_R 801 Product
Flslrecelver  SHMONTON STEEL,EDMON A972 No. HOT ROLLED PLATES
BOZ Stealdeslgn.  SA51.6~60 Sp20-85 . :
803  Anysuppl. ASME~TII~A: 07+209 ~‘
fequlrements  DIL-EUR-3:R29-2010-01-31 i
, 18716 o
: B01-B98 Descripion of the. product : - -
B84 BOg ° B9 B10 . B11 812 804 £07.2 207.4 AGY
ltam  NMumber. Thickness ., Width~ . fength % ‘Thi tieat Product dell Heat No. Rofted plate No  Purchaserardcle humber
No.  ofpieces . . ass « cond{tlion Tost Ne. . . L. R . L .
. .t NCH . Ka . . - R
o1 < L.t .1,5000 = 121,40000 X 480,08000  ¥1207 - N, 350824 23519~01 C?L ~ 7 . .. . o
oL 1:° "1,5000 x  121,00000 k¥ 480,00000 11207 W 350924 23515-02 : £6 . R R .
o1 "% .+:.1,50000x  121,00000 x  480,00000 11207 -8 . 350924 23543-01. . & ~ Ny oy :
1oL ~ L -t 1,5000 x 321,00000 x - 480,00000. 11207 N . 350924 .- 23543-02.'5A' 5(6 Gf"'g& .-
01 1. 1,5000 x "121,00000 x  480,00000 31207 N 350924 23547-01 - ‘750.
oL - I 1,5000 x 121,00000 xc 4B8,00000 11207 N 350924 23547-02 LAY
oL 1 1,5000 x. 121,00000 x  480,00000 -1L207 N 350924 . 23742-01 H&\d"#‘
oL 1 1,5000 x 12%,00000 x  4806,00000 11207 N - 350924 23742-02 o
. 8 - 89656 350925-23 L{M{B
02 1 1,7500 x 121,00000 x  480,00000 13075 N 350924 23542-01 .
02 11,7500 x 121,00000 x  480,00000 13075 XN " 350922 23526-01 {€(. Sep‘} LC(/ 2012
02 1 3i,7500 x 121,00000 x  480,00000 13075 N 250924 23589-01 / :
02 1 1,7500.x 121,00000 x  480,00000 13075 N 350925  23239-01 7
02 . 1,7500 x 121,00000 x  480,00000 13075 N 350925 23401~01
-02 ki 1,7560 x 121,00000 x  4BC,00000 13075 N 350923 2342301
02 1 1,7500 x 121,00000 x  480,00000 13075 N 350925 23437-01 o
02 1 1,7500 x 121,00000 x  480,00000 13075 XN 350925 23443-01
xx 8 - 1046080 .
ek is 194256
A4 . 2047202203 m:] ﬁ:ﬁy wgf?'; rt;:: the above m;entf‘onesi matarials have buen delivered tn accordance z/ . AG der Dillinger Hiitiemverke A0t 1
. p . - . Postiach 1580, D-66748 Dillinge
D%H QM-System: Certification as per IS0 9001 & ;?/ ABB A Diliingen/Saar
Manufachueds ’ B. EBLDAUF K
8K Test House Manager Iaspector's stam)

Dale 17.89.10

BM 1




Erf3ulenmgen siehe Riickselte/Sxplications valr 2t versofSee raverse far e

xplanations (www.dillingers slefcariificate)

npdes

€D DILLINGER HUTTE

DIL~HUE~-3:R25~2010-01~31

AO2 A0 Advice of dlspatch Nof ADBI Manufactirer's orderf St
INSPECTION CERTIFICATE 3.1 AS PER EN 102024:2004 Dato of dnspapbd1 ADS Corlificato Mo eal
INSPECTION CERTIFICATE 3.1.B AS TER EN 10204:L991+R7.:1995 + AS PER IS0 10474:1991
MATERTAL TEST REPORT (MTR) 369430-17.09.10 357365-001 2/, ..

A05 Established Inspecting body | A0S Purchaser EDMONTON STREL:, EDMON AC7.1 No. ED10551-JL0L0~ER B0t Product

DH Final teceivar EDMONTON S'I'EEL,EDMON ACT.2 Mo, HOT ROLLED PLATES

B0 Steeldesign.  ga516-60 SA20-85

B03 Anysuppl. ASME~II-A:07+A0S

requirements

LIEY.NO. 3

ITEM NO.:z

0%L-03

0L-03

B4 Product defivery. condxt:on

Nz HT: 1670 GR.F 436 -27 GR.F

"SBORAKING. TIME ‘TO« ATTAIN - THE - TARGET 'ILEMPERATURE OVER 'I.'J:'{E WHOLE SECTION:
COOLING IN STILL ATR  ©

B08 Marking of the product‘

1-1,75 MIN/MM (25-45 MIN/INCE) :

STEEL DESIGNATION Sa516 70 M‘I‘LTV SAS1LE 60 MILTV g
I HEAT NO. -/ TRADEMARK . :/ "ROLLED PLATE NO.-TEST NO / LESPRCTOR'S STAMP
B07-BS9 Further information about the product

ITEM NO.: 01.-03
THICENESS REDUCTION RATIO >= 3 0 IS FULFILLED (CF. A/SR20 PAR. 5.3)
C10-C28 Tensile test

B4 BO72 B074 =1+ Co? ©o2f L03 C10 ©11 c1z Ci3 4898

Item HeatNo.  Rol.platef Ref (heat) t G0T Temp. A .

No. Test No. - GR.F Kst % N

- RPO2 R LO=2IN

01 350824 23518 X1 Qv RT 50.6 76,8 34

0L 350524 23543 K1 Qv RT . 45,1 74,8 35

01 350924 23547 KL Qv RT 48,2 16,1 34

01 350824 23742 ¢ X1 Qv RT 51,9 76,6 34 .
02 350924 23542 XL Qv RT 48,0 75,1 38

02 350924 23546 KL Qv RT 47,0 75,5 ~ 33

02 250924 23589 K1 QV RT 47,3 75,5 35

02 350925 23239 ¢ XL Q¥ RT 49,6 75,7 32

02 350925 23401 K1 Qv RT 48,1 75,4 38
A4 201/202/203 We hereby certify, that the above janed ialy have heend Inaccordanca ’ ) opre .

with the temas of onder. (Z Z/ . éi?;iglzggge;il‘ﬁt;ig%elg:: en/Saar "
DXH QM-System: Certification as per SO 9901 ° ’ ABB inspecion doparment o
Manufacturer's B. BALDAUF
rmari Test House Manager Inspector's stam) Baie 317.09.10

B

1




. . N g e
. €P DILLINGER HUTTE
Enfuterungen siche Rﬂc&seﬂef@ﬂ«zﬁom volr au verso/See reverse for explanations (uwedillinger.defcedificate}

A2 INSPECTION CERTIFICATE 3.1 AS DER EN 10202:200¢, AtD gggcﬁi?&chw igﬂé[:?ﬁﬁu?aﬁﬁ?qrdeﬂ Sheet
INSPECTION CERTIFICATE 3.1.BE AS DER EN 10204:1991+A1:1995 + AS BER ISO 10474 1891
MATERTAT. TEST REPORT (MTR) ' 369430-17.09.10 357365-001 3/...
A0S Bstablished Inspecting bady | AG6 Purchaser EDMONTON STEEL,EDMON A% No. gpjgssy.gi1010-ER g . B0% Broduct :
8 Flnalreceifor  EpMONTON STEEL, EDMON AY2 No. : - HOT ROLLED BLATES .
BOZ Stesldesign. Sas51g6-g0 . SA20-85
BO3  Anysuppl. ASME-TT-R:07+B09 .
tequemsits  DIL-HUE-3 sR29-3010~01-31
" C10-C29 Tensile test : : -
B14 Bo72 807.1 B0S. . Co1 Co-caz  cid C11 12 43 . G495
Wem HeatNo.  Rolplatef Refarenca (hieat) treatment CO0t Temp. A
No. YestNo. - R GRE KSI % .
: . . .. : - ) ., RFG2 - "M - . sesEM . : .
02 350525 23413 : . K1.QV RT . 48,3 . . 95,8 34 i ; . .
02 350925 23437 ) KL Qv RT - 46,3 - 74,8 35
.‘e/m'z 350925 23443 Ki'Qqv R® . 27,3 : 75,7 35 : ) - - e
| C20-C39 Hardness test - : ' — ——— - -
B14  BOZZ2 BO7.E BOs  ° Co1 T coroof - £O3 cag T - : czz
tem.  HeatNo,’ Rol.plate! Reference (heat} treatiment " Tomp, Mathod oftost Individual vaiues Mean :
Ho. Test Na. GRF . . - .. valyge
01 350924 23518 ’ KL @ RT HBW 18/3000 HB 145 145 145 . 1£5
01 350824 23543 1 o RT HBW 10/3000 HE 140 140 140 140
01 350924 23547 X1 o RT HBW 10/3000 HB 145 144 14z 144
01 350924 23742 T o RT HBW 10/3000 HB 146 147 148 : 147
02 350924 23542 X 0 RT HEW 10/3000 HB 141 141 1460 141
02 350924 23546 oo RT HBW 10/3000 HB 142 143 140 ig2
02 ° 350824 23589 X1 ¢ RT HBW 10/30600 HB 145 146 i45 145
02 350928 232392 XL 0 RT HBW 10/3000 HB 1460 140 133 140 .
02" 350925 23401 Xt ¢ RP HEW 10/3000C HB 142 142 142 142
oz 350925 23413 K1 () RT HBW 10/3000 08 142 143 ° 142 © a2
02 350925 23437 KB o RT HBW 1073000 HE 1424 123 143 . 143
?ﬁwz 350925 ° 23443 Kk o * RT EEW 10/3000 HB 121 lal 141 ’ - 141
] AO4 k ify, & above menljphe lals have been deliversd in accordance . s -
Al Z01Z02Z03 vwdsth ﬁﬁmﬁ?‘zrﬁ.& Ve m "'t{:'-d ar cconda ? Z/ . ‘ ;}G s?fir ?;lﬁué‘g]eru Hslg:g";?;:fe AN
el TS y . - . 18072001 ; AEB ostiacl , B iliingen/Saar . :
Y Kol Q-System: Gertification as per ; fnspaction department
N Maoufacticers - “ E B. BRIDAUF
: mark N % Test House Manager Inspectars starny Dale 17,D9.10 BN 1

T s

s e
-



E:riéutehzngcn siehe Rickseite/Sxplications voir au versolSee reverse for explanations {www.dillinger.ds/cedificate}

&

DILLINGER HUTTE

A% INSPECTION CERTIFICATE 3.1 &S PER BN 10204:2004 . PO Dl ot o o4 s Masidactirers orded Shact
INSPECTION CERTIRICATE 3.1.B AS PER EN 10204:1991+A1:1995 + AS PER ISO 10474:1991
MATERIAL TEST REPORT (MTR) 369430-17.092.10 357365-001 a/..,
ADS Established Inspecting hody ADB Purchaser EDMONTON : STEEL, EDMON AOT.1 WNo. BDLOS5L~TL01L0~ER 801 Pmdugi
o Finalrecelve¢  EDMONTON STEEL,EDMON A0%2 No. HOT ROLLED PLATES
BO2/ Steeldesign.  Sa516.50 ’ SA20-85
BO3 Any supph, ASME-II-R:07+509
freqdements  DIL~HUE-3:R29-2010-0%L-31
- C40-£49 Impact test s -
B4 BOT.2 BO7.1 ° BOS . Coi coz 03 . o c4n (=2 [o1) C45 Ga2 ©43
ltem .. . HeatNo. Rol.platef Referenca (haat) treatment - G0l Tomp.. Widibof Typoof Testing imothod Enecgy {ndividuat values Hloan
+No. : Test No. . . GRF testplece testploce - v AV=FT.LBR valua
61 350924 23519 . - ., XL LV -51 CHP-V .- AV 59 ° 97 86 - g1 .
0L 350924 23543 KL LV .’ -51 cHP-v - AV 56 86 42 51
0t 350824 23547 KL LV ~51 CHP-V AV Bi 83 108 94
0t 350924 - 23742 . ; KL L¥ -51. cHP-V' AV 99 125 104 109
02 350924 23542 | Kl LV  -51 CHB-V BV S0 80 73 51
02 350924 23546 e XL v -51 CHE-V AV a4z 64 82 63
02 350924 23589 KW -s51 ©  CHR-V AV 69 71, .93 78
02 2350925 232389 KL Lw -51 CHR-V AV 86 25 83 6S
02 350925 23401 X1 ¥ -~51L CHR-V av ioi 96 g1 93
02 350925 23413 XL LV -51 CHE-V AV 94 97 93, 9s
02 350835 23437 KL LV -51 CHE-V AV &9 83 8 go -
»—;—7":‘—\62 3508525 . 23443 . XL LV -51 CHP-V AY 8¢ &8s 84 83
- C70-C28 Chemical composition % - Heat analysis
BOT.2 cro . -
Heat - c st N 3 5 N cu (15 NE CR VoL NB sn k!
350924 b4 ‘0,184 0,390 1,17 8,016 0,0013 0,0078 0,047 0,013 0,061 0,064 0,002 0,000 0,001 ¢,002
-;._-‘3/650925 Y 0,188 0,383 1,18 0,009 ¢,0014 10,0072 0,046 0,018 0,061 0,045 6,002 &, 000 G, 000 0,002
BO72 cr. -
Heat B CA ALT
350924 Y 2,000 0,0022 G,038
1%@350925 ¥ 0,000%L ©,0017- 0,038
AB4 Z01ZQ2IZ03 rﬂw'; iﬁmﬁ?&?:é the abave mentioned matarials have been deﬁvare:d'in accordanse Z/ , ! AG dey Diliinger Hﬁttenwer!_ce_ ADT
. K Postfach 1580, D-66748 Dillingen/Saar .
D X QM-Systemn: Certification as per iSO 2004 . % AEB lnspaction depariment
Manufacturer's |~ B. BALDAUF .
mark Tast Housa Manager : Inspector's stam Date 17.09.10 BM 1




Erdutarungen slehe Rilckssite/Explications valr au verse/See ravarse foc expianations (www.dilinger.defcediiicate]

@ DILLINGER HUTTE

062 i A0 Advice of dis NoJ AQSf Manufackures's order! Sheat
A% INSPECTION CERYIFICATE 2.1 AS PER EN 10204:2004 Data ot o 203 Coataes
INSPECTION CERTIFICATE 3.1.B AS PER EN 10204:1991+31:1995 + AS PER LSO 10474:1981
MATERIAL TEST REPORT (MTR) 369430~17.08.10 357385-001 5/...
A0S Established Inspectiog body ADB Purchaser EDMONTON STERL, EDMON MO No. ED10S551-~J1010~ER BO1 Product
DE _ HOT ROLLED
Finalreceiver  EHMONTON STEEL,EDMON APT2 No. LLED PLATES
B2 Stecldosign. SASI16-60 Sh20~85
BO3 Any suppl ASME~II-A: 07+A09
fequiicments DIL~HUE-3:R29-2010-01-31
-C84.Heat analysis Carbon equivalent [ Alfoying restrictions
BO72 | . . . I L.
Heat . .. . . . .
350924 . FO-02= - 0,40 -FO-51~ 0,001 -FO-55= 0;19 EQ-78=- O0; 08 ° FO-%1= §,4 -
350925 7= - .5, v -'E‘O'.-=02=_- 0;40 -FO-52= ~0;002 ‘FO~55= 0,17 PO-78= - 0,06 FO-21= ' 6,3 N -
€95 Ladle treatment - - -
ITEY NO.: .01-03 . .o : :
-| HEAT OF THE INDICATED ITEMY VACUUM DEGASSED / SULDHIDE SHAPE CONTROL :
Ca5 Further information about ladle freatment '
ITEM NO.: 01-03
CALCIUM TREATED
C76-C82 Cheraical .composition % - Produet analysis.
BOZ.2 BOZ.1 £01
Heat TestNo. - c 81 [Ty] P s N cy Mo ] CR ¥ N8 SN n
350924 23543 KL 0,283 0,350 1,16 0,009 o0,0011 0,0079 0,046 0,013 0,060 6,042 0,001 ©,000 8,00% 0,002
350924 23583 X1 0,182 0,381 1,14 0,008 ¢,0010 00,0083 {0,045 0,012 0,058 0,055 8,000 0,000 0, 000 0,002
350925 23218 , XL 0,184 0,37¢ 1,18 g,004 90,0012 00,0067 0,045 0,018 0,061 .0,047 0,002 0,000 0,000 G, obn2
350825 234901 KL 0,188 0,382 1,14 ¢, 009 0,002 10,0877 0,045 2,02 G, 080 0,034 8,600 0,000 G, 00D c,002
B07.2 B07.1 <ot -
Heat Test o, B CA ALST
350824 23543 KL 0,0001L 0,0017 0,039
350824 23589 X1 0,0001 0,0015 0,038
350825 23210 XL  0,0001 0,0020 0,041, '
350925 23401 ki o0,0001 00,0016 0,037 )
.
At4 Z01/202/Z03 We hereby cerlfy, that the abov fonad ials have been dali fin PN M kD 2 AG1
Wilh tho fomms of ordor, i AG der Dillinger Huttenwa_rke .
- ~ _ s AR Postfach 1580, D-66748 Dillingen/Saar
D H QM-System: Gertification as per ISO 9001 . Inspection deparfment
Manufaclurers B. BALDAUF i
wnark Test House Manager Inspector's stam Date 17.09.10 BM 1
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DILLINGER HUTTE

Erlsulerungen siehe Rickseite/Expiications volr au versofSes raversa far explanations {www.dilingerie/cedificate) N
A2 TNSPECTION CERTIFTCATE 3.1 &S DER EN 10264:2004

. A6 Advice of dispalch Nos AQS/ Manufactures's orderf Sheet
. Date of dispatets AB3 Certificats No.
INSPECTION CERTIFICATE 3.1.B AS PER BN L0204:1991+A1:1995 + AS PER ISO 10474:199%1
MATERTAL TEST REPORT (MTR) 269430-17.09.10 357365-001 &
A0S Established laspecling body | AUS Purchaser EDMONTON STEEL,EDMON A071 No. EDLAS51~JL010-ER . E01 Product
i ; T ROLLED PLATES
Flaa) recelver EDMONTON STEEL , EDMON AC7Z.2 No. HO! Lok LATE,
802 Stecidesign.  §253.6-60 SA20-85
803 Anysuppt ASME~IL~-A:074+003 ‘
requirements  DIT~HUE-3:R25-2010~01-31
CY4 Product analysis Carbon equivatent / Alloying resfrictions
BO7.2 BO7.1 co1
Heat Tast No. to
350924 23543 ‘X1 :FO~02= 0,33 FO-~Si= 0,00L FO-55= 0,15
-] 350924 23589 KL FO-02= 0,33. FO-851= -0,000 ¥F0-55=- 0,17 . _ ) R
350925 23210 KL FO-02= 0,40 _ FO-5l= . 0,002 FO-55= 0,17 = | o . ) < e e e
350925 23401 . | Xi Fo-02= 0,38 FO-31=" 0,000 PFO-55= 0,15 ’ . . )
= C94-Carbon equivalent formula / Alloying restrictions . S — — —_— S—— -
FO-02 = Ct (MN/6) +(CRaMO4V) /5S¢ (NT+CT) /25 . . - . . . : .
FO-51 = V #NB ) LT . _
PO-55 = CO+MO+NI+CR . - )
FO-78 = CR+MO : ' o
¥O-91L = MN/C . . .
D01 Marking and identification, surface appearance, shape and dimensional propertics
ITEM NO.: D1-03
RESULT OF MARKING, SURFACE, SHAPE AND DIMENSIONS: NO REMARKS
SURFACE AS PER ASME-SB20
THICKNESS AS PER ASME~SAZ0
LENGTH AND WIDTH AS PER ASME-SAZ0
FLATNESS AS PER 1/2-ASME-SA20
Ad - | 20172027203 We hesety carity, ot e abave mentioned malerials have béon delvered Tn acordonce - : A& derDillinger Hitttenwerke Aot
. ith B s of G h * at)e
: Vilh e tema of order : K Bt . Al)g . Postfech 1580, D-66748 Dillingen/Saar
D >< H | QM-System: Certificafion as per iSO 9004 inspection department
Marrdacturer's ) . B. BALDAUF
mark . Test Houss Manager Inspectorsstamp ___ Dale 17 .09 .10 BM 1




QW-483 PROCEDURE QUALIFICATION RECORD (PQR}

Maloney Industries

Procedure Qualification Record No. MI-GSS-4-2 Date November 28, 2012
Welding Procedure Specification No. __ MI-G8S-4
Welding Process(es) GMAW / SMAW / SAW _ Types Semi-auto/Manual/Machine
JOINTS (QW-402)
Type Butt joint, single vee groove, see next page
BASE METALS (QW-403) .
Material Spec. SA 516 to SA 516 Type or Grade Gr. 60 to Gr. 70
P-No. _P1 Grp.1 _ To P-No. P1_Grp. 2 Thickness 9.52 mm (0.375 in.)
Diameter N/A - Plate Heat No. 342179 - 68026
Deposited Weld Metal (Per pass) __Did not exceed 12.7 mm (0.500 in.)
FILLER METALS (QW-404) GMAW SMAW SAW
SFA Specification SFA5.18 SFA 5.1 SFA 5.17
AWS Classification ER708-2 E7018-1 EM14K
Filler Metal F-No. F6 F4 Fé
Weld Metal A-No. *A1l A1 *A1
Filler Metal Product Form Solid wire N/A - Solid wire
Supplementary Fillers Without Without Without
Electrode - Flux Classification N/A NIA F7P8-EM14K
Flux Type N/A N/A Neutral
Recrushed slag N/A - N/A None
Size of Electrode See attached sketch
Weld Metal Thickness mm (in.) 2.5 (0.100) 3.5 (0.138) 3.5 (0.138)
Trade Name (s) GMAW; Bonarc ER70S-2

SMAW: Blueshield LA 18 Plus

SAW: Lincoln Electric, Lincolnweld | A-71 wire / 882 flux

Other *See attached weld deposit chemical analysis - Laboratory test report # C12-1790.4

POSITION (QW-405)

Position of Groove __ GMAW: Plate @ 45° off flat SMAW: 3G SAW: 16
Weld Progression ___ GMAW: Vertical down SMAW : Vertical up SAW: N/A
PREHEAT (QW-406)

Preheat Temperature 10°C (50°F) Interpass Temp. (Max.) 232°C (450°F)
POSTWELD HEAT TREATMENT (QW-407)

Temperature 621°C (1150°F) Time 8 hours

Note Additional Vickers hardness test from 1 hour PWHT time

CGAS (QW-408)

Specification No. (SFA) SFA 5.32 AWS No. SG-AC-25
Shielding GMAW: 75% Argon, 25% C02, 12.5 liters per minute (25 cfph)
Backing None Trailing Without

Prepared By SGS Ludwig Associates Lid. Ih Accordance With ASME Section IX Page 10f 3



ELECTRICAL CHARACTERISTICS (QW-409)
Direct

Current

Amps

See next page

Polarity
Volts

PQR NO.

MI-GSS-4-2

Reverse, electrode positive

See next page

Electrode Wire Feed Speed GMAW: 735 cm/min (290 in./min) SAW: Amperage controlled
SMAW: 1.59 kJ/mm (40,500 J/in.)

Maximum Heat Input GMAW: 1.33 kJ/mm (33,783 J/in.)

Mode of Metal Transfer

~ Other

SAW: 1.80 kJimm (45,675 J/in.)

GMAW: Short circuiting arc

Heat Input kd/mm (J/in.) = Amps x Volts x 60 / Travel sbeed mm/min. (ipm)

TECHNIQUE (QW-410)

String or Weave _ GMAW & SMAW. Weave SAVV: String

Orifice or Gas Cup Size GCMAW: 9.52 mm (0.375 in.)

Peening

Travel Speed _See below

None

Initial & Interpass Cleaning _Brushing, chipping & grinding to remove slag
GMAW & SMAW: N/A

Oscillation

SAW: Without

Contact Tube to Work Distance

GMAW: 9,52 to 12.7 mm (0.375 fo 0.500 in.)

SAW: 25.4 to 38.1 mm (1.00 to 1.50 in.)

Method of Back Gouging Not used _ Multiple or Single Pass Per Side __Multiple
Multiple or Single Electrodes Single Electrode Spacing N/A
Use of Thermal Processes N/A

60° -

= t
a % 9.52 mm (0.375 in.)

. Prepared By SGS Ludwig Associates Ltd. In Accordance With ASME Section IX

— e 4.0mm(5/32in) i
Pass | Process Filler Diameter | Current & | Amperage | Voltage Travel Speed
Metal mm (in.) Polarity Range_ Range _}-mm/min. {i.p.m.)
1 GMAW ER70S8-2 0.9 {0.035) DCRP 135145 | 18-19 117 (4.6)
2 SWAW E7018-1 2.4 (3/32) DCRP 85-95 22-23 76 (3.0)
3 SAW | F7PG-EM14K | 3.2 (1/8) DCRP 410-430 | 28-30 470 (18.5)
4 SAW | F7P6-EM14K | 3.2 (1/8) DCRP 410-430 | 28-30 457 (18.0)
5 SAW | F7P6-EM14K | 3.2 (1/8) DCRP 410-430 | 28-30 406 (16.0)
Page 2 of 3




PQR NO. __MI-G§S-4-2

TENSILE TEST (QW-150)
Specimen | Width | Thickness | Area Ultimate | Ultimate Character &
No. mm (in.) mm (in.) | Sq. mm Load " Stress Fracture Location
(8g.1n.) | N(bf) | MPa{psi)
T1 19.2 7.92 152 74 877 492 Partial cup & cone
(0.756) (0.312) (0.236) | (16,800) | (71,400) Parent Metal (Gr. 70)
T2 18.1° 7.91 151 73914 - 489 Partial cup & cone
(0.752) (0.311) (0.234) | (16,600) | (71,000) Parent Metal (Gr. 70)
GUIDED BEND TEST (QW-160)
Type & Figure No. Result Type & Figure No. Result
QW-462.2, TSB - 81 Pass QW-462.2, TSB - 83 Pass
QW-462.2, TSB - S2 Pass QW-462.2, TSB - 84 Pass

CHARPY IMPACT TOUGHNESS

Type of Test Charpy V-Notch Orientation Transverse
Test Temperature __-46°C (-50°F) Specimen Size _ 10X 8 mm (0.394 X 0.315 in.)
Specimen No. Notch Location Impact Values J ({ft. Ibf}
Z2.1 Weld Metal >141 (>104)
22.2 within 1/16 in. 16.3 (12.0)
Z2.3 of root 68.3 (60.4)
Z3.1 Gr. 60 - HAZ >141 (>104)
Z3.2 Gr. 60 - HAZ >141 (>104)
Z3.3 Gr. 60 - HAZ >141 (>104)
A3.1 Gr. 70 - HAZ >141 (>104)
A3.2 Gr. 70 - HAZ >141 (>104)
A3.3 Gr. 70 - HAZ >141 (>104)
OTHER TESTS

Vickers Hardness (6 hour PYWHT) - see attached laboratory test report # C12-1790.4
Vickers Hardness (1 hour PWHT) - see attached laboratory test report # C12-1790.5
Deposited weld metal chemical analysis - see aftached laboratory test report # C12-1790.4

Welders Name James Krancan / Kevin Stenger Certificate File No. _W-22865 / W-16699
Tests Conducted By SGS Ludwig Associates Lid.
| aboratory Test No. C12-1790.4 & C12-1790.5

We certify the statements in this record are correct and that the test welds were prepared,
welded and tested in accordance with the requirements of Section 1X of the ASME Code.

Manufacturer MALONEY INDUSTRIES

Date JAN 02 7013 Certified by @4\%’\/\

Prepared By SGS Ludwig Associates Lid. In Accordance With ASME Section IX Page3of 3




LUDWIG ASSOCIATES LTD.

LABORATORY TEST REPORT

CUSTOMER: Maloney Industries Laboratory Test No.: C12-1790.4

8825 Shepard Road S.E. Date: December 3, 2012

Calgary, Alberta-

T2C 4N9
Attention: Philip Correia
PQR Number: MI-GS8S-4-2
Material: " SA 516 Gr. 60 ta SA 516 Gr. 70 (Heat No.: 342179 - 68026)
Thickness: 9.52 mm (0.375 in.)
Thermal Condition: PWHT @ 621°C (1150°F) for 360 minutes

TENSILE TEST QW-150

SAMPLE NUMBER T1 QW-462.1(a) T2 QW-462.1(a)
WIDTH mm (in) 19.2 (0.756) 19.1 (0.752)
THICKNESS mm (in) ) 7.92 (0.312) 7.91 (0.311)
AREA sq mm (89 in) 152 " (0.236) 151 (0.234)
ULT. LOAD N (Ibf) 74877 (16,800) 73914 (16,600)
UTS MPa (psi) _ 492 (71,400) 489 (71,000)
FRACTURE TYPE Partial Cup & Cone Partial Cup & Cone
FRACTURE LOCATION Parent Metal (3A 516 Gr. 70) Paront Metal (SA 518 Gr. 70)

GUIDED-BEND TEST QW-160

SAMPLE WIDTH:  9.52mm  (0.375in)  SAMPLE THICKNESS: 9.52 mm (0.375in.)

PLUNGER SIZE: 38.1 mm (1.501in.) YOKE SIZE: 60.3 mm (2.375in.)
QwW-462.2 Side Bend Side Bend Side Bend Side Bend
SAMPLE NUMBER(S) S1 82 383 sS4

RESULTS Pass . Pass Pass Pass

We certify the test results in this report and that the specimen(s) were prepared and tested in accordance with the
requirements of ASME Section IX, 2010 edition and latest addenda. The information regarding material identification
(i.e. size, thickness, heat number, etc.) has been provided by the customer whose name appears on this report.

Samples associated with this report will be discarded in 45 days.

] e
L.aboratory Test Conducted By: T A TS
. . ¥ Y » -
L ABORATORY Xin (Vincent)-Sth-F. - Dan Nguyen, C.E.T.
ACCREDITATION :
gmmfsoﬂgcjmzs 4027 - 14 Street, §.E.,, CALGARY, ALBERTA T2G 3K6 PHONE: (403) 262-7072  FAX: (403} 266-3169 Page 10f1

i 1 Tt
Cettato (20571 Tt 7925 Davies Road, EDMONTON, ALBERTA T6E 4N1 PHONE: (780) 468-3030  FAX: (780) 466-3032



LABORATORY TEST REPORT
CUSTOMER: Maloney Indusfries Laboratory Test No.: C12-1790.4
8825 Shepard Road S.E. Date: December 3, 2012
Calgary, Alberta
T2C 4N9
Attention: Philip Correia
PQR Number: MI-GSS-4-2
Material: SA 516 Gr. 60 to SA 516 Gr. 70 (Heat No.: 342179 - 68026)
Thickness: 9.52 mm {0.375in.)

Thermal Condition: PWHT @ 621°C (1150°F) for 360 minutes

CHARPY V-NOTCH IVIPACT TEST

Machine: Satec, SI-1C SN:1363 Specimen Size: 10 x 8 mm (0.394 x 0.315 in.)
Capacity: 325 J (240 ft-Ibf) Orientation: Transverse
Verified Range: 1.7 - 141.3 J (1.3 - 104.2 ft-lbf) Test Temp.: -46°C (-50°F)
Specimen Notch Impact Values
Number Location Joules  (ft-lbf)
Z2.1 Weld Metal >141  (>104)
222 within 1/16 in. 16.3 (12.0)
Z2.3 of root 68.3 (50.4)
Z3.1 Gr. 60 - HAZ >141 (>104)
Z3.2 Gr. 60 - HAZ >141 (>104)
Z3.3 Gr. 60 - HAZ >141 (>104)
A3.1 Gr. 70 - HAZ >141 (>104)
A3.2 Gr. 70 - HAZ »141 (>104)
A3.3 Gr. 70-HAZ >1441 (>104)

We certify the test results in this report and that the specimen(s) were prepared and tested in accordance with the
requirements of ASME Section VIII, Div. 1, UG-84 — 2010 edition and latest addenda. The information regarding
malerial identification (ie. size, thickness, heat number, efc) has been provided by the customer whose name
appears on this report. Samples associated with this report will be discarded in 45 days.

Laboratory Test Conducted By: %Lg%ﬂf
Xin (Vincent) Su, T--Ban Nguyen, C.E.T.

LABORATORY
g&CRFE‘ESITATION
AccrepmEDisOMEC o025 4027 - 14 Street, S.E, CALGARY, ALBERTA T2G 3K6 PHONE: (403) 262-7072 FAX: (403) 266-3169 Page 10f1

Cetfificalo # L2057-1 Testing
7925 Davies Road, EDMONTON, ALBERTA T6E 4NT PHONE: (780) 468-3030 FAX: (780) 468-3032



LUDWIG TES

LABORATORY TEST REPORT
CUSTOMER: Maloney Industries Laboratory Test No.: C12-1790.4
8825 Shepard Road S.E. Date: December 4, 2012
Calgary, Alberta
T2C 4N9
Attention: Philip Correia
PQR Number: MI-GS8-4-2
Material: SA 516 Gr. 60 to SA 516 Gr. 70 (Heat No.: 342179 - 68026)
Thickness: 9.52 mm (0.375 in.)
Thermal Condition: PWHT @ 621°C (1150°F) for 360 minutes
HARDNESS TEST
Type of Test: Vickers 10 kg (HV1 0) Instrument: Mitutoyo AVK-C1

7] 138 51 143 14| 144 21| 182 30| 142 32( 170 41| 151 50| 143
2| 142 6 { 150 15) 147 22| 180. |31] 180 33 147 421 150 51| 143
31 146 7| 181 161 150 23| 183 34| 142 43 151 52| 144
41 144 8| 184 17| 1586 24) 172 35| 167 44| 141 53| 144

9| 148 18| 155 251 168 36| 160 45| 149

10| 1566 19| 154 26| 165 37| 161 46| 147

11} 166 20| 157 27| 155 38] 154 47} 146

12) 142 28| 140 39| 171 48} 143

131 144 29| 138 40| 150 491 144

We certify the test results in this report and that the specimen(s) were prepared and fested in accordance with the
requirements of ASTM E384-11%", ANSI/NACE MRO0175/SO 15156-2:2009(E) and NACE §P0472-2010. The
information regarding material identification (i.e. size, thickness, heat number, efc.) has been provided by the
customer whose name appears on this report. Samples associated with this report will be discarded in 45 days.

Oksana Shevchenkoe--Dan Nguyen, C.E.T.

LABORATOR
é&géﬁ%ﬁﬁl’bl‘l
RCCREDTEDISONEC 7028 4027 - 14 Street, S.E., CALGARY, ALBERTA T2G 3K6 PHONE: (403) 262-7072 FAX: (403) 266-3169 Page 1 of1

Corfclet LOST-1 Tosthg 7925 Davies Road, EDMONTON, ALBERTA T6E 4N1 PHONE: (780) 468-3030  FAX: (780) 468-3032

Laboratory Test Conducted By:




LABORATORY TEST REPORT
CUSTOMER: Maloney Industries Lahoratory Test No.: C12-1790.5
8825 Shepard Road S.E. Date: December 5, 2012
Calgary, Alberta
T2C 4N9
Attention: Philip Cotreia
PQR Number: MI-GSS-4-2
WMaterial: SA 516 Gr. 60 to SA 516 Gr. 70 (Heat No.: 342179 — 68026)
Thickness: 9.52 mm (0.375 in.)
Thermal Condition: PWHT @ 621°C (1150°F) for 60 minutes
HARDNESS TEST
Type of Test: Vickers 10 kg (HV10) tnstrument: Mitutoyo AVK-C1

<06 mm%1 om
R m

{mm —— « a\F—s N &
*

2mm — -
Migwall— » conme

2mim ——-——
tnm —-—

=
11 149 5| 149 14{ 151 34| 175
2| 147 6| 156 15| 162 24| 176 331 141 35| 166 44| 150 48| 149
3| 149 7| 179 16| 1556 25| 185 36| 176 45| 149 49| 147
4] 148 8| 171 17| 167 26| 187 37| 161 46| 147 50} 149

9| 163 18} 154 27| 164 38| 156

10| 161 19| 159 28| 157 391 159

11| 165 20| 159 29| 165 40| 162

12| 148 21| 161 301 144 41) 1568

13| 149 22| 158 31| 145. 421 157

We certify the test results in this report and that the specimen(s) were prepared and fested in accordance with the
requirements of ASTM E384-11*', ANSI/NACE MRO175/1SO 15156-2:2009(E) and NAGCE SP0472-2010. The
information regarding material identification (i.e. size, thickness, heat number, efc.) has been provided by the
customer whose name appears on this report. Samples associated with this report will be discarded in 45 days.

<
Laboratory Test Conducted By: S L
\<
BORATORY Oksana Shevchenko-+Dan Nguyen, C.E.T.
ACC%E%ITATION
Eggmmsoﬂscwazs 4027 - 14 Street, S.F., CALGARY, ALBERTA T2G 3K6 PHONE: (403) 262-7072 FAX: (403) 266-3169 Page 10f1

Cedificate # 120571 Testing
7925 Davies Road, EDMONTON, ALBERTA T6E 4N1 PHONE: (780) 468-3030 FAX: (780) 468-3032



LABORATORY TEST REPORT
CUSTOMER: Maloney Industries Laboratory Test No.: C12-1790.4
8825 Shepard Road S.E. Date: December 5, 2012
Calgary, Alberta .
T2C 4NS
Attention: Philip Correia
PQR Number: MI-GSS-4-2
Material: SA 516 Gr. 60 to SA 516 Gr. 70 (Heat No.: 342179 - 68026)
Thickness: 9.52 mm (0.375 in.)
Thermal Condition: PWHT @ 621°C (1150°F) for 360 minutes
Test Location: Weld metal - GMAW root
CHEMICAL ANALYSIS
{% by weight)
Instrument Type: Shimadzu PDA-7000 Optical Emission Spectrometer
Carbon 0.09
Manganese 0.96
Silicon 0.35
Chromium 0.03
Nickel 0.02
Molybdenum <0.01

We certify the test results in this report and that the specimen(s) were prepared and tested in accordance with the
requirements of ASTM E415-08. The information regarding material identification (i.e. size, thickness, heat number,
. efc.) has been provided by the customer whose name appears on this report. Samples associated with this report

will be discarded in 45 days.

Laboratory Test Conducted By: j;’/ ﬁ%/?;@_

Michelle Mé&rien, T.T. /'Steve Rieberger, C.ET.

TORY
ACCREDITATION
BUREA
ACCREDTEDISOMECTZ025 4097 _ 14 Street, S.E, CALGARY, ALBERTA T2G3K6 PHONE: (403) 2627072 FAX: (403) 266-3169 Page 1 of 1
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LUDWIG ASSOCIATES

LABORATORY TEST REPORT
CUSTOMER: Maloney Industries Laboratory Test No.: C12-1790.4
8825 Shepard Road S.E. Date: December 5, 2012
Calgary, Alberta
T2C 4N9
Attention: Philip Correia .
PQR Number: MI-GSS-4-2
Material: SA 516 Gr. 60 to SA 516 Gr. 70 (Heat No.: 342179 - 68026)
Thickness: 9.52 mm (0.375in.)

Thermal Condition: PWHT @ 621°C (1150°F) for 360 minutes

Test Location:

Weld metal - SAW Cap

CHEMICAL ANALYSIS
{% by weight)

Instrument Type: Shimadzu PDA-7000 Optical Emission Specfrometer

Carbon 0.09
Manganese 1.22
Silicon 0.57
Chromium 0.03
Nickel 0.03
Molybdenum <0.01

We certify the fest results in this report and that the specimen(s) were prepared and tested in accordance with the
~ requirements of ASTM E415-08. The information regarding material identification (i.e. size, thickness, heat number,
efc.) has been provided by the customer whose name appears on this report. Samples associafed with this report

will be discarded in 45 days.

Laboratory Test Conducted By:

LABORATORY
A&CREDITATION

B
ACCREDITEDISOfTEC 17025

Cartifcate # 120571 Tesling

Michelle Marien, T.T. 7 Steve Riberger, C.E.T.

4027 - 14 Street, S.E., CALGARY, ALBERTA T2G 3K6 PHONE: (403) 262-7072 FAX: (403) 266-3169
7925 Davies Road, EDMONTON, ALBERTA T6E 4N1 PHONE: (780) 468-3030  FAX: (780) 468-3032

Page 1 of 1



The Lincoln Electric Company
22801 &t. Clair Avenue .
Cleveland, Ohio 441171198

Praduct
Classification:
Specificatiorn:

CERTIFICATE OF CONFORMANCE
(APPLIES ONLY TO U.S. PRODUCTS)

LINCOLN }

i3 year]

Lincolnweld® 882 Flux /LA-71 Electrode
F7P6-EM14K-H8

AWS A5.17-97, ASME SFA-5.17

Test Completed:  March 15, 2010

This is fo certify that the product named
material which was used for the test tha
were performed at that fime and the ma

above and supplied on the referenced order number is of the same classifica
twas concluded on the date shown, the results of
terial tested met all requirements. It
Company, Cleveland, Ohio, U.S.A., which meets the requirements of ISO80
Qulity System Program has been approved by ASME, ABS, and VATUV.

which are shown below, Al
was manufaciured and su
01, NCA3800, ANSIAWS

tion, marnufacturing process, and material reguirements as the
Il tests required by the spacifications shown for classification
pplied according fo the Quality System Program of the Lineolh Electric
A5.01, and other specification and Military requirements, as applicable. The

Operating Settings AWS/ASME
Requirements Deposit Results
Electrods Size 5/32 inch 532 inch
Polarity DC
Voltage, V 27-30 28
Wire Feed Speed, emfmin (infrain) 402 (43)
Current, amps 475 ~575 525 .
Contact Tip to Werk Distagee, mm (in) {1-11/2) 3z (1 1/4) . o, .
Travel Speed, cmimin {infrin). (5-17) 41 (16) Chiemical composition of the weld deposit and electrode
Passes/Layers 1517 :
Preheat Temp, °C (°F} {80 - 825) 20 {66) Anslysis Deposit El4K Electrade
Interpass Temp, °C.(°F - 300 y . ) .
£l 2. "0 (F) (275 -325) 150 (300) {weight %) Reguirements Resulis.| Reguirements Resulis
Mechanical praperties of the weld deposit (siress.reflieved fiour @ 621°C (1150°F) c 0.07 0.06-0.12 011
: ;Eerl.:itg Ersue?hgﬂs,zggpaﬁs (ksti) WFa (ks (70 ~—95) «5440 E?B; Mn 1148 0.20 - 1.40 .10
ie engih, 0.2% offse 2 (Ksi {58 min.} 20 (61 . -
E!Oﬂgaﬁﬂn; o . 22 min, * 32 Si Nﬂlt 0.59 0,35 0.75 050
Average Hardness Rockwell B Not Required -85 8 Redquired 0008 0.025 max. 0.008
Charpy V-notch impact Properties Avg, (20 min.) 49 {110} P 2.011 0.025 max. 0.606
Joules @-51°C (fi-lbf @ -60 °F) 145,149,453 (107,110.113) - 0.02 0.03-0.47 0.09
Diffusible Hydrogen (mL/100g) per AWS A4S 8.0 max 4.5 ) e '
Absolute’ Humidity (grains moisturefib dry air) 60 Cu (totah 0.08 0.35 mex. 0.10
for B>
\
oy Ng'a)
Radi hic Test: Met ‘ pate
N tegraphic rest: Met requirements. \
Test assembly constructed of ASTM A36. \ /7 %’Zﬁ Z0f%
David

Resuls below the detection limits of the instrument or lower than the precision required by specification are reported as zero.
- -Strength values in 81 units are reported to the nearest 10 MPa converted from actual da

temperature values in S! units are reported o the nearest 5 degrees. )

This certificate complies to the requirements of EN 10204, 2.2,

Fink, Manager, Compliance Engineering,  Daie

» Preheat and interpass Consuenable R&D Department

Cert. No. 55715



Eﬂsutemr_lgansleha Rggga__m imtmnsvu'lrauve:sulSecreverseforaﬂanallons(M.ﬂﬂihger_de‘{eerﬂﬁmm} _— Dot
-INSPECTION CERTEFICATE 3.1 - .AS PER EN 10204:2004 & . B 30, R0 fdvice ot dispahNod D Wgnachirrs oot

Sheet

; Date af spalnh : " A03 Certificate Mo,
" |+ INSPECTION: ‘CERTIFIGATE 3.1.B.JAS 'BER.EN: 10204 :15224A1:1995 + AS PBR ISO 10&74..1991 o . .. ) . .
MATERFAL TEST. REBORT (mm) . . ‘.- c.. e BSYITIOOL.s b 351793204.02710. § 352257001 2f/....3.° "
DS Estaplished lnspemsbodv | AosPurchater - i . . ; :

DH S EDMONTQN‘ STEEL;EDMON AT Ve EnTos46- 3101 : B0T Progduik g
A R et 1 "mee?e“ar EDMONTON STEEL,EDMON “AOTZ Mo, . -f’ LR ILLER E L s : : HOT ROLLF«D PLATES .

: . L3 : .
' . jao Steeldeslgn. 53515-7'0 . e “ a4 .. R <, i SA20~-85 - . -{_' ] : . ; T T B
. Bod AnySuppl, .  ASME-IIL-RA:07+R0S : T o <o R R R O . o - ; e gt :
R 1.325»20139 “iZ-ba 1 L e o4 st LA o .
! N - s . I HEP . e s :, H i :
__.~__ Bm-Bas.uescnpt.omﬁheprodwf- S — e : S
B4 BOE . +BOY -+ . B < B1g - B125 . 804 Bn?.z . sora

w el nem i iNumbeds " | ‘i‘hicknm ~.-~-;, .\N‘iﬂh

: . o i
« Longthi - ! " '1xecmm;al: fs-?mducﬁdufvaw- © o Heatﬂa. G Ralfed plate Nod .- anamrau:cre qmnbe:
No. ofplecas . RS

. T .. massir . condilan | . . " TestRe., .. e
o ia mca . . . . Ke - Lt -t CL .
»0,3750 % * :'96, 50000 .4B0. nnooo 2234 N0 - v 342179 Tggoisag o Toer - A
~ 10,3750 x-- '06,50000, % - --480,60000 .12234. 38 . .0 342178 .. , €go2g~gL- 1 T & . T L

20,3780%%- ©196,50000 i . 480,00000 .~ .12234. ‘N oW1 3aZavgc | -n68020502 | : Lo T

0,3756/:x-- 96,50000- 480500000 ,2234 . 342179 63020-03 i ; o
0,3750 % .:ss ,50080° .

k 7 48000000 2234 - 1\: L0t -322179 T 680245047 - - i

:0,3750 % 296;50000 x - 480200800 . §2234°°N° - - . e2ize. | ggo2etoz L i, :
0,3750 "%+ 95,50000 480:00000 "-3'2234 WL, . 342179 1 6802503 . '. CPA /oc:» ) : ]
0,3750 % - 96,50000 % . 48g;00000 © FpEa4 N L0 L ;4_2_1;79 . 680286~ o:m——- ; AR N A
0,3750 i .96,50040. 480,00600 ", #2234-:N . .. .- .:c 342179 . 68026-D2. - ‘-'_-' 7_:3 va: R 1.4
03750 % 7 ©96,50000, ‘480300000 g3y TN - . w7 sazuTe’t.  68O2e-03 . T - P /7
8,3750 5% ":96,50000 480760000 - w2834 N o I 342175, -.g80s5~01" - i )f?' 7 v
10;3750:% :96,58000" dge 00000 f3R3ALSNT . 3a2179 - ‘Gdoss-PE . - 25 7S 7 > 9
U5 0,3750.%  (96,50000. "480:00000° .2834.W © et 342179 68055-03" -.f //// 7/"_/7/ "/ED é
. 0,3750 :%- 96550000

3750 480 ,00000. --_-.23;3,4-.:»?'. "~ . 3afwen . 3558%-0p1 - . .5 o -//;,_47’ //4,) J;&/& -
10,3780 -96.50000 48600000 . "2234-°N . ¢ . 3228l 55555402 - :
0,37567x .296,50000 48000000 223 240N - Y- 342181 $8585-03 o A ﬁ/,/)‘//”z._ .
*0,3750:x. - "96,50000 48060000 12234 WN.. " . 3a2181° - $5556-01 . . :
DUTLA0,3750 5 -96,50000 480706000 32234 N .. 342181~ 55556-02 L e P
1T 0,3750x -.96,50000 4807000007 2234 N~ " 342181 - 58556~03 e e T
.- 2:0,3780.x ':96,50000 x | 480,00000  2234-.N . 342181 55559-01 T
0,3750 'x [94,50000 480;00000 2234 N . 242181 E5559-02 - ' ST >

Lw 0,3750.% ' 496 ,50000 '480,00000° -~2234-°N © . 34218l .  55559-03 = . R A

©.0,3750 ix - :'96,50000 480,00000 52234 3N e 342181 ' 58560-01° & . _
201202E06W;}:m:;ymru;y.:atﬁwabov?mamlunaimatedalahavabeandellveredh'aacmrdmua L . Ty i I -AG- der Biilinger Huﬁ e“wem.:e R ADf -
: ; e oL Fg e /‘/\4 © ¥ oalNa Bestfach 1580, 0»8674891Ilmgenl8aar
: D X - |OM-System: Certification as perlSO BDM S L Ingpaction departmert
Manufacturer’s  § . . : ’ B. MUELLER

mai Test Mouse Manager Inspector's stam| Date 04._02.10 PP. 1
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DILLINGER HUTTE

- . . -

Erlduterunger sleha Rockselte/Explications voir 2u verse/Ses réverse for explanations {urvens dnﬂlr_rgcr_delc ertificata)

(2 TWSPRCTION CERTIFICATE 3.1  AS PER EN 10204:2004 . . [0 ot depatci o/ ADBF Wanifecturars ordesl Sheet
INSPECTION CERTIFICATE 3.1.B RS PER EN 10204: 1393.«&11 1295 + AS PER ISO 10474:1951 4. . )
VATERTAL TEST RERORT (MTR) ) . : 351793-04.02.30 352257-00% 9/ ..

AR5 Established Inspecting body | A0S Purchaser - EDMONTON STEEB,EDMQN £07.1 -No. ED’LOS‘.’&G—J].O].O-'ER . B ) B04 Produc.l (.

PR PR Faligoler  EDMONTON STEEL,EDMON ‘972, e ' HOT ROLLED PLATES
B0Z Steeldasion.  SAS16-70 . T T sm20-85 © . - . : 3 e R
BO3 Anystppl. ' ASME-II-A: 074809 Lo s .. . . e e . Eoe - o
reqmregxenxs sz.-m-l st-zoog 12 04 : : . ~
BM-BBB Descnptlon of the pronluci: — 2 . S - il o .
B14 * BOB ‘BO9 ‘ B10 * . B11 . B12 . BOT2 ‘B07.2 209 . . ’
. era .Nup\ber . . Thickness-~ « - wtﬂ’l'h . * length Theotefical -Broduct-ddlvcry ' . -HeaNo. . - ° Roledplate Nn.! °umhnsomﬁ=lamun§:z: [N K
%o, ofpleces - Tl .- B . . mass |, condlﬁon ‘ . Tesima. EIEN
L. L . INCH . KE . :
03 - 1°- 0,5000°x -T20,50000 x. 480,00000 3720 N : 342673 ° - .sssas =01 - - I -
§03 . =N 0,5000 x 120,50000 x  480,00000 . 3720 'N: -~ 342671 - .. 65686-02. . - . S
03 :. «i ".1v0,5000 x -120,50000-% - 480300009 - .3720 N . 342571, 65686-03 .. - e - Ce
-4 o3 1. -0,5000 x .-120,50000 %X 48000000 3720 N- . . 342871 ' [ .65895<01 . ! x RN S
o3, . 3. .0,5000 % 120,50000°% 480,00000. . 3720 ¥ T, 342871 . 65685-02 . .- - - - :
laes 1 . “0,5000 x 120,50000 %  480,00000 - -3720-°N - c 342670 * §5695-03 ¢ .- vit, : .

B % S RE -0,5000 "% 120,50000 x  480,00000° 3720 N. - - .342671;-'-' §5696-01 - .° . - i

‘px - -1 ...00,5000 x 120,50000 x  280,00000, 3720, N 342671 - 6569602 o -

.03 "1 -7 0,50pb %%-120,50000°x 48000000 ° 3720 N B 342674 . /65696-03: .. T . .

Er E R A -l ’ ' 152520 O ST T e . B . .
. .Js??;‘_, 1&4 - P, 524132 ) ot . N
. B4 Product dalwery condmon _ _ :
nm NO.: 6i-03 . ) . - ;
N:.HT: 1670 GR.F-436 -27 GR.F . - ". - — <o R
" SOAKING TIME-TQ ATTAIN THE:TARGEY TEMPERATURE OVER 7HE WHOLE SECTION: 1-1,75 MIN/MM (25-45 MIN/INCH),
COOLING IN STILL ATR - .o o TR R : . o '
BGBMarklngoftheproduct - m— M . S E— e -
1 TTEM NO.: 01-03 : ' T e T .
| STEEY, DESIGNATION SA516 70 .MTLTV SAELE §0 MILIY B
HEAT NO. / TRBDEMARK / ROLLED PLATE NO. -TEST NO. / INSPEC‘I’OR‘S STAMP - B
A Zouzoziznswmuebyoem!y H-aauhaabave toned il havebeem“ fivared in accordance A AG der Ddlmger Hutienwerke - A1
ﬁ t - P ' ‘ § WA Postfach 1580; D-§6748 Dillingen/Saar
DX H QM:System: Cerfificafion as peér IS0 8001 ArB Inspection department
Manfacturer's . ' B. MOELLER ' . .
rark Test House Manager. {nspectar’s stam; Pate 04.02.10 PP 1




DE,LH\IGER HUTTE

£l zutemngen siche Rﬁ&seﬁef@wunns NOIr auversoISee reverse for explanations [wmv diflinger.daf: aemﬁwz)

A2 {NSPECTION CERTIFICATE 3.1 AS PER BN 10204:2004. . : Ao gggcgufg;;mw mg"“c‘g"m*{ff;ﬁ“,ﬁf"‘de" ‘ Sheet *
INSPECTION CERTIFICATE 3.1.B AS PER EN 10204:199L+A1:1995 + AS PER ISO 10474 1991 . .
. MATERTAT, TEST REPORT. (MTR} : . ’ 3517937'04.02-10 352257-001" 30/ . ..
AQS Estabiished Inspecting body - § AGS Purchaser EDMONTON STEEL, EOMON 074 No. 3010545-J1010—m o 501 Product
A DH CoL Finaltecder  EDMONTON STEEL,EDMON 072 So. ) - ) ' .- |FiOF ROLLSD PLAIES
|B0F Sweidsten.  sABiEL7O . . . .. N " '8a20-85 -
BO3 Anysuppl. °  BASME-IT-A: O'J’+A09 - © Lo .
'.r.aqu':rén{eﬁs DIL-HUE-—l R.25-2009-12 04. © . ) R . . .
BO?’-BSQ—Further mformatwnabnutthe pmduct- - MERAA e SELNEEIEN . L e
; mzcmmss REDUCTION RETIO- 3= 3,0 18 FUT..'E‘ILLED (CF A/ 20 ERR.5.3) ST LT AR .
- ~610-029Tenssletest : - — —— e - ——
14 BOTZ i 2EOTIT B v T 0 .com ooz gis. o1 ort . L amT2 L3 e emens L e
-ftem Heat No. - RéL.plate! - Rererence(haat)ﬂreaunent . R -t toe AT . ! oo . .
No. . " TestMo: . EI -BRF Ksi' LT . .o %l - . PLo . .. :
. s e e RPOZ T e RM, L Lo=BI:
| 0L 342179.679867 <7 . Ki+Q. RT % 50,8 . - . I 15 26 L -
0L .342178.762928- KL BT - 51,0 . . 74,0 - S ’ a
o1 342173 sBooz | | KL'QL T RT . BL.3c . - -las2 - 28 - L.
.01 34219968005 . .0 - . ) - Ki'g BT 51,8, D 7% | B 27 i o
013421797 6801% . . LOTmES S L PURLIQ - RELICUB02 .. Lt 73,8 L 23 e T e T T -
01 342175. 68018 . : SR RT-.. 51,3 L P U
.01 342179 68620 - "KL Q- RT -.49,2 . " .. 73,5 - 28 L . :
01 .342179168024° "KL.Qg. REF..sL,0-° " - - ,2° 0 26 - 7 e -
0L 342179° ssozsé-f' DRge RT T 50,50 N - R oL s
1701 342179 680S5! "®D  RT - S0;0 N P - 1- G L . .
101 342181 .58555° - ¥ R - 52,3 :.. 75,0 - 24, - o
01 342181 55555, XiQ . RT- - 51,5, . . 78,57 - 258 0
.01 342181 55559 KL-Q CRT ¢ 51,2 74,5 . - 26 .
01 342181 55560 KL-0 RD - 51,2. 74,4 24 . :
03 342181 55578 . K1-Q RT." 50,9 R 7 9% - S - S A
01 342181 55589 K1 g RT 51,2 .. . 74,8 26 o .
01 342181.55592 .KLQ RF 51,0 . 75,1 | .22 S
.01 342181 (55618 k1o RT - 51,0.. | 74,8, ° : 28 L .
01 342183 50326- KL Q RT ° S50,2 - 72,9 . 25 -
017342183 51466 XL .Q, RT 50,8 73,8 Co.27 .
- fA04 din .
:zmxznzrzozmr:h hg;ehﬁ;yﬂmeabwemenmmd matadalshavobemdclware. Tn aceordance /L Qfsgzig;g!g;%egﬁaugigvg&kﬁ s Aot}
D;QH Q-System: Cerflfication as perlso 2001 ‘ fg / 'ABB inspection dopartmast angenisaar
Manufacturer’s . ’ B. MUELLER
mak . ) ' Test Hause Manager Inspector's stam Date _D2.02 .10 2z} 1




Erf#uterungen siehg Reckselte/Explications voiv au versofSea

for g_)gl%maﬂans {evnw.dillinger.defcertificata)

-

DILLINGER HUTTE

%% INSPECTION CERTIFICATE.3.1 AS PER BN 10204:2004 A0 ggg:gﬁg;;a.;mw | LADS Coppchmers ondarl Steet
THSPECTION CERTIFICATE 3.1:8.AS DER EN 10204:1991+R1:1995 + AS PER IS0 1047431991 i .
MATERIAL, TEST REDORT (NTR) 351793-04.02.20° | 3s52257-002, 13/. ..
AQs Established Inspecing body | A0B Purcisser EDMONTON STEEL, EDMON A1 No. mpy05426-31010-ER ’ B01 Product . ’ )
DR Fineiooehver, EDMONTON STEEL, EDtioY * 5072 . HOT ROLLED PIATES
Ba2/ Steeldeslgn. ‘SE516-70 C . SA20-S5 ) .
BO3 Anysofipl. - MMEJ—‘J::—A-ONAOQ S S g . : oo .
: requ!remems D:ZL—-HUE 1: st~2ons 12-04 D, A
i 630-839 Hardnesstest S : - . T S Lo
814 more .Boza . T BOS T €81° Cogicgt Tcus csa . cas-cat _ - . wm
-Jefteon . HeatMNo. ‘. Robipfalef ¢ {heat)} S e Temp. Tesﬂngmnmcd s Anelivideel values ., féeive oL Moan C :
No. © - Testdo. - ’ . ot GRF et . . : value e
.03, 342179- 67986 - K1, o . RT HBW.5/750 HB-143 .. 145 . 143; - 134
01 342179 67998 . KL "0.. « RT ‘HBW 5/750 HB 144. - 145 1477, 145
{81 3u21ws 68004 ‘xm o - " RT EBW 5750 ° HB 146, ' 147 146 - 146
Toa. 3421‘79 68005 ‘Ki: Q. RT HBW.S5/750 - HB 1437 - 145 . 14s ‘ l4a
01 342178 - 68014 - .0 . BT HEW:5/750 HB 147 - 150 . 450 - w149 L R
10i ‘242179~  sao01s Xi. - .0. RT HEW' 57750 HB-143.- 141 -143.; : 182 . Bl
“Ie1 3azivs 1 68020 Kio o’ RT HBW'5/750 HB 145 . 149 . 1437 16 '
|-02. ‘322179 - eBD2E - - o ) cKL0 . RT HBW.5/750. "HB 148 --.150 49, L 129
01 - 222179 saozsq K X1 0 . RT HBW:S/750 EB 148 - . 149 . ° 150: o L. 14D
01" 342179 -’ 68055, i S Kz, 0 - RT-HBW'S/750 . -~ ‘HB L47. -° 129 .1d8: - ’ B iag
1o1. 342181 | 55555 ¥. o. RT HBW 5/750" ‘BRI 246 248 o146 - . a7
01  3s218%. . -55556 - K 0 RT HEW-5/750 HB 151 . 149 . . 144 i 148"
J01-. . 322181 - 55559 Xz 0- RT HEW 87750 : . #B-1a6” - 149 . idal : 148.
01 . 342181 .55560..". KL - Q.- RT HBW 5/750 HE 144 -.147 ° 149- 147
01- --342181 --S5578 - KT 0 RT HBW 5/750 . BB 146 -7 145 150, ’ - 147
01 342181 55589 KL O RT BSW 5/950 - - HB 149- 153 150. 151
01 342181 55592 KL D RT HBW'5/750 HEB 147 .T50 0 148" -148
D1. ' 342181 | 55618 ‘K2 . o RT BBW 5/750. -HB 130 149 146 148
21 342183 . 50326, Xi. .o, RT HBW 5/750 HB 150 150 isp 150
o1 342183 52466, XL 'O " RT HBW 5/750- HB 148 | 147 148 < 148
0L . 342183 " S5516 K1 0O RT HBW_5/750 HB 147 - 147 146, 147
0ol 342183, 55518 K1s © RT HBW 5/750 ° HE 144 146 127 146 °
01 342183 -55520 X1. © RT HRW 5/750 HB 143 145 147 145
01 322183, 55521 K1 0 RT HBW 5/750 HB'146  +151 149 : 149
A4 201/Z062/203 We hunbyaemfythat&eahoua mentioned micnalshavahccndd[vmdlnamrdame . Lo AE deerllmger Hﬁttenwerke AD1
. Ve tems of owder, . //K " .Postfach 580, D-66748 DlllmgenlSaar
D:'><°- ":H QM-System: Certification as per 1SO %001 * - - AriB bspcton s
Manufaclurers B. MUELI-ER - ‘
mark “Test Housa Manager Inspectar'sstamp _ Date 04.02.10 PP 1
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DILLINGER HUTTE

- Ezuterungen slefie Rickseite/Explications voir au versofSes reversefor axplanations s cliinger.deicertificats) :
A02 FNSPECTION CERTIFICATE 3.1 AS DER EN 10204:2004 Rt S ?;‘;“&é?;é“ﬁf‘f’d“" - Sheet
JINSPECTION CERTIFICRTE 3.1.B AS PER EN 10204.1991»:4&1 1995 + AS BER ISO 1047451991 .
. MA'I'ERIAI. TEST REPORT  {MTR) - 351793~04.02.10 352257001 16/. ..
AOSEs!abhshedInspedmgbody AQ0S Purchases EDMONTON STEEI:;EDMQN A07.1 No: ED10546'J1.010—ER " - B0t Product . -
St Finologelver | EDMONTON- STEEL, EBMON A072 No. : | |HOT ROLLED PLATES -
BOY Steeldesign.  SABL6-70 - A P e 7 §A20-55 - .
B03 Anysippl. | ASME~II-A:074B05 S S SRR : ‘
* qiwments  DIL-HOE-1: R25: zoos 12-04 . )
e .q::o-ca;s impadt test- UL " — : S — — : -
814 - 8072 BOZA- 0 BOS" . 1 coz Goz  cfir -.CB. . .C44 - 46" cas Gab - (7
1 tem..w Ha.stND. -7 . Rolpluef; - Re!aredce{haat) h'ea!rn::nt o - BOT Temp. -MVdth of -Typa-af « Testing methot Enesgy lnqwlduawaluais Hgean
-k NB. . . TestMo. . . . GRE . testpicce -tdstplecs - B AV=FT.ERF 7 valua .
.01 -342179 . 67986.. = ; X1, LV. -S1.3/4. CHE-V ..., - L -AV 132 -. 140 1347 138
oL 342179, §7998 .. KL "LV ° -51 3/4-° CEP-Y .. - St RV 349 -, 1397 - . .90 126. .
‘0L'.- 342179 . 68064 .. ° T e - K1 LV -51.3/2- ° CEBR-V : B o AV 129 7D - 126 . 138 ¢ 13D
0L . 342179 . 68005  ;.: -, . .. ‘KL LV -51.3/4- -€HE-Y . - L e AV 168- - 1307 .135) | 184 -
DL .. 342178 SEBDAA, . e led “Ki. LY -51 3/4°  CaER-w L. noel g AV 127 91% 148 a2z - :
0L 322179 §8p18 - - X1- 'Ly -51.3/4 CEE-V- L. . . Lo By B2 154 131 . 126
0L 342179 680206 . . © i e M XKLL LV, RS103/4.  CHRSY o : 0 BV 134, - 147 © g4 125
0L 342179 . 68024 B Xi ¥ - -513/4 ° cHR-Y - | AT 142 143 .. 156 146.
01" | -342129°-- .seozs»é——' ¥ | -brsfe | dmev - - AV 87. 134 .- . .91 107.-
201 - 342178 5840555 - UKL LV - -5l 3/4. fewes¥ oL © BV 119 . -89 . Al 106,
01 342181 55555, - . XKLL -51 3/4 CER-Y ... - "BV 145 142 139 : 1a2
01 34238i ‘55886 - . JKL LV | ~51.3/4] cﬂp-v S A T AV 1297 142, . 99 123
0% ,,342131 . 58889, c - X1 IV " -51 3/, ccEBev . 0 . AV"134 205: ' 147 - 129
401 342181 . 55560. . ° Xl vV .-51 374 GEE-V . AV -109- 150 - 130. T30 .
0L- 342381.- 55598 .. -0 - CEL LV -B173/4 - -cap-v AV 145 136- - 141 141, -
oL 342181 55588 X IV  -51-3/a, -CHR-V AV 101, 153" 134:- 129
H1 342181 - 55592 KL ~LV  -5X 3/4. ' CHP-V . AV 138 o1 is53 127
0L, 342181 - ‘55618 . . Ki- LV -51 3/4 CHE-V  -. . AV.iS8 120 1s1 iso
91 342183 - 50326 e . KL Lw. -51 3/4 °  cER-V- av 1dg - 170 -137. 152
01 342183 - 51466 KL LV -51 3f/4° .CHP-V . - - AV 13§. 128 128 131
D1 . 342183 ‘55516 X1 ¥ ~51 3/4 -CHP-V - AV 134 131 164 143
01 342183 55518 X1 LV _ -51 3/4  CHP-V AV 128 39 - 141 136
01 342183 55520 ki v s 3/4 cuR-~v . . AV 148 134 1331 | 138
01 342183 55521 KL LV -51 3/4 GHR-V : - : BV 88 143 .135.. 122
A4 ZG‘UZDZ!ZGS 3:31 r::;egr certify, fhat the abave mentioned matsgials have bees: delivered fn accomanice . M - AG der Dilinger Hittenwerke poloy]
ms of order. :
; y Hoas /L AHB - ‘Postfach 1580; D-66748 Dlllmgen!Saar
BAH Qs System Certification as per ISO 900‘1 ' \ inspaction department
Manfaclureds B. MUELLER
war Test House Manager inspeclor’s staim Date 04,02.10 PR 3




“v BL2670:

Er!éuhemngen slehe REcksei(elExglwhans vmrauverquSee teverse for ag_g!anatrans {www.dillinger.defcerificate]

DILLINGER HUTTE  *

AOY . . R "o - {ASS Advxeeof ok N J‘ 'An&lManufacku s ordar/ “Sheet *
\ INSPECTION CERTIFICATE 3.1 AS PER EN 10204:2002 . : Dawdm © A3 Cartiigats No. | S
INSPECTION CERTIFJ.GATE 3.1.B AS PER EN 10204:189L+A1:1995 + AS PER ISO 10474:1991 - .
MATERIAL TEST REPORT (MTR) 351793-04.02.10 35225%-001 ° . 18/. ..
AQS Establishied !nspedinghady AQB Puirchaser* EDMONTON STEEL , EDMON A0TA NO. EQ1054G—J1010~ER . . 81 Predud )
DH . . . , \ ' - o P
- Lo | medesser  ppyonmon- STERL, EDHON ATZ Moo - L L S i
S0Ff Bieldeshn - SR516-70 e . sz-szu ss R ) . T . e A
B4 Anysvp}ﬂ- ASME‘.-II~A- 07+R09 to . : L o | : o St .
mquuemsnls DIL—HUE-1 R25-2009 12-04 . <L ’ . .
cm-csscnem:cal compnsntxon% Heatanalysss S L A S — e el T :
072 “cre - Lo a . Do C . SO e
+Hagt' - O ¢ - s -P_' FERIE T T ou WO . - -ERS Y- T
8 ‘342179<—* '.0,}.'75 . 0’;-_:_*,3.6 116 10;01_2.‘- -0,0012 .0,0060 0030 .°0,008- 0,043

;03¢ 0] 031_ 0;00L 0,800 0,00% 0,002 - -
342181 - 0 0;274 -704329 ‘1,17 0;01% .0;0008. 0,0085 ‘0,023 -0;007- 0,031 0,032 0,008 ' 0,000 - 50,001 0, da3®

3
2 _ ‘ N A
343183 Y. 0,173 . "0;325  1;1% 0,011 0700077 0,0064 “G,028 .0;007 .0;842° 0,035 0;060° 0,000 0,000  o0,903% - |7
[342669° . ".X+". 0,166 03367 1,17, .0/0098 ..0,0012 :0,0063 0,036. (0,089 0,037 0,037 0,000 0,000 “0,001" 9,gb3 o
UUY -7 n0j184- (07360 1,18 ++10,008 . 0,0011 " 60060, ;018 "'0,0b8 0,038 0,028" 0;000.  ©0,000-- 0,001 O, gogi -t [
¥

- 342671 . -0,168 '-‘0,337'_;1-;‘1'9 T.0p09 g, ou:.z_-a easz 07 026 0,007 -.0i032 ‘05032, 0,001 -0,000 " 0,002 0,003 . ST
L - R : S ;:. < e S o '
| Heat <. - C B -CA . ALT- . . - B .. . . Lz .
342179 . €. 00001 06,0024 e,032 - vt T . . e : o — . o .
1342183 - ¥ .. q,0008 0, 0017:':-9,a39.' ) e e P - T e ' Tole T RN B
342183 . Y °  0,000% 0,0015 9,031 . . . T . icL e Lo e o L T B
1342869 . .Y . | 0,0002 0,0017. 0,037 T T : ) : : ,
342670, . _-'_ ¥ . 06,0001 o0,0017 .0,038° . . L. D T S T
. 342671 ¥ - o, 0002 -0,0023 0,037 . ‘ e . Lo . o -
| X 694 Heatanaiys:s Carhcn equwalentl Ailoymg restnctions =
’ BDTZ - - . . B
Heat , .- . . .
| 322179 N FO-02= 0,33 ' Fo-'55= 0,11 .FO-78= 0;04 FO-9l=' 6,6 .
{ 342183 - F0O-02= 0,38 FO-58= ° 0,09 FG-78= 0,04 FO-9l=I. §,7, . -
342183 *.7 - "RO-02= - ©;38 °“FO-55= 0,11° | FO-78=" 0,04 ~ FO-9I="" %.8 ' -
| 342669 - FO-02=° ¢,37 -FO~55= ° 0,1t F0-78= 0,05 TFO-81= 7,0
342670 -FO-02= 0,37 ,FO-55= 0,88 FO=78= 0,03 FO-91=" 7,2
342671 . ° FO0-02= 0,38 -FO-55= 0,10 FC-78= 0,04 FO-91= 7,1° d
A4 . mimmﬁiﬁimaxm&Wemamned marenalshavabaeudallveredinaommanm 3 . . _ AG der Dillinger Hiittenwerke ADY] .
. ’ . . - /k. AHB Postiach 1588, B- 66748 DlllmgenlSaar .
DX H QM-System: Certification zs per {S0.2601 . Insgiection degartment :
Manufacturer's ’ B. MUELLER
mark .

Test Housa Manager Inspectors stam‘ Dale 04.02.10 BP
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DILMNG—ER HUT][‘E

Eﬂa'utavngen siche Rﬂdcsal@g(wﬂons voir au versa!See revarse forexplanations (www di(llngerdelmﬂlﬁmte}

A2 TNSPECTYON GERTTFICATE 3.1 AS DER BN 10204:2004 a0 gg“"g“fg‘p;g;,‘“““"’ .'. QSZ’%‘.?“N‘;Z‘;",SS“’“’“’ . - Snest
INSPECTION CERTIFIC‘ATE 3.1.B A% PER BN 10204 19914AL:1935 + AS PER ISO 1047& 1991 Lo
MATERTAL TEST-REPORT. (MTR) 351793-04.02.10 352257~00% 22,
A05Established Inspeciinabedy | AQG Purchaser EDMONTON STEEL, EDMON AQ72  No. ED10546 JlOlG'-ER i . 801 Product
DE . " . LATE
= Fhagoelél  EPMONTON, STEEL,EDMON ApEZ Mot L HOT ROILED PLATES
-{802r. Stealdesign. 53516—-70 AN .. . s -S320-88 | .. " . i . ' h X
B3 Anysupdl. ©  ASME- II-A.07+A09 ST R e e R
. cequirements DIL-HUE—l st«zoos ~12- 04 T S < C. )
DD:! Maﬂarxg and adentlﬁcaﬁon, surfaceappaamnce,shape and d«mensmna! properhes e
TN NO.. “gr-03 A o7
| RESULT OF mmc, SURFACE, SHAJ?E -AND DIME‘.NSIONS NO REMARKS : :
SURFACE - - © AS PER- ASME—SZXZO ) oL e T o e S R
TETCKNESS . AS'BER BSME-SA20. . . LT BRI o ' ' SR T
. LENGTH' ND wmfm © AS PER asME-SAd0 . . .- ' o '
FLATNESS.. - - - s .’E'ER 1/2 AsME-sazo LT
Aoé Lt Zn'leGz/ZOSWeherehycerhfy métﬁ\eabuvemenﬁonedmataria]shavabeand'e}iveredinacéurdance . . . AC1
- RETRVE e o
&£ 3 . - 1y} a
o |oM-System: Certification as per iSO 9001 . _ . - ABB +spection deputmert gensaar
Manufaciures’s ’ B. MUELLER ’ ’
mark Test House Manager Inspector’s stam| Dale 04.02.10 DE 1
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DKLLMGER HUTTE:

. |*% INSPECTION CERTIFICATE 3.1 ° AS.PER EN 10204:2004 - AlD gggg’g;gg;w@whw :%gmﬂmfﬂmﬂ Shest
INSPECTION CERTIFICATE 3.%Z.B AS PER BN 10204:1991421:1995 + AS PER ISO 10474:1951 A .
MATERTAL TEST REPORT (MTR) 351793-0£.02110 352257-001 2/...

A5 Established Inspecting body « | ADS Purchiaser EﬂMONTON STEEI.,EDMON A7 Ne. gpigs4es- JLO0LO-ER o B01 Product .
R S . . ‘Finslooivsr  EOMONTON STEEL ; EDMON. AG72 No. . . HOT ROLLED PLATES
B0 Steeldesign.  SA515-60 ; ] .ot . SA20-S5 :
803 Anysuppl.s  ASME-IT-A:07+A09 foe : : | . , : ' :
‘ reqmmmem DII.—'EIUE-:L :R25> 200’9—12 pe L ' ‘ .

+ leze_ B01-B92 Description ofthe product : : < - - PREDYRE
B1%. "808.- Bgg © - B10 LB, Bi2- B8ed . D - -y BO7.4 AR T y ; T

* L itém.  Number. Th!c!mass . .. WAdth .. Length » - Theoretical,” : Pmdux:i‘dallvaqr - ‘Hest Ho. *Rollad plate Nof - Pumhaserammcnnmber St Weowl enee
No. of pisces . tean o : . MAsHE - onndlﬁon v Test Ne. N
B ., INeygs Lo e Ke T I, ¥ .

10, -t 3 0,375_0 ‘X °:96,50000 %  480,;00000. . -2234. N0 342179 " - 6801893 :
0 ' .1 " °0,3750;% '96,50000 X  480,00000 2232 XN L 342179 68020-0%1 ° .- ; N RRR—
0% -1- 0,3750.x. :96,50000 x ° 488;00000 2274 N, - 342173 £8020-02 . : .
01 ---"L.c % 0;3750 x - 96,50000.x  480,00000, 2234 N E 342179 §8020-03" | y i .

0L . 1 ¢ °0,3750 x° '96,50000.%  480,00000 2234 W 342173 - 68024-01 ’ T

A9F . 1 70,3750 x° 796,50000°%  480,00000 °  :2234 N Co-34Z17s 68024-02 A ]

{8%.. .. 1. .0,3750'x  .56,50000.x £80,00000 2234 N - . 342d7s $8024-03 ST -
101, 3.7 . 0,3750 x 96,50000.x. -480/00000 2234 N | . 342179 . | 68026-01 e . C[ﬂé,_/f-/'cp
61 ~L.. "0,3750'%’ 96,5000Q x .480,00000 ° 2234-.N ° 3421797 6BU26-02 ) - I S )
B U § -0,3750 x -"B_S,SOUDO X 480700600 2232 N 342179 : -68026-03 .;a 373///.)’
.61 L. 0.375¢ %, 96,50000 x. 4#8(;00000 - 2232 X 342179 - 6B055-01 )
- hoa 1. 03750 x  96,50000.x 480, 00000 . - 2234 - N 343179 . _6BOB5-02, | : / g/ (/ Lo
< ocfeLt ca - . 6,37507% - 96,50000 %' 480,00000° 2234 - . Ba2179 -- | 58055-03 . .. ]
© joz . 1- 09,3750 x. ' 96,50600 x. 480,00000  .2234. 8 imzdzasy’ 5555501 ) e P, P
o1 -- ® - 0,3750 x °96,50000 x~ -280,00800 2234 W 342181 55555-02", /7{/( 3/ /77 802 é
J.ox- RS 0,3750.x"] 96,50000 x -480,00000 223¢ "N. - . 342181  ° 55555-03 /%‘,/_/%,y’,zé_ Zer 2.
01 1. 0,3750 x  96,50000 =  480,00000 2224 N - 342181 85556~01, T .7
J o1 +1.7 0,3750 x_ :96,50000.x  480,00000 2234 K -. “342181-.  55556-02 %0 " oz
oL e 2,3750 x 98, sooao X  480,00000 2234 N 242181 . '55556-03" . ’ :
g1 -1 0,3750 * 96,50000 x  480; 00000 2234 M 342181 55559-01, z,o’///(
oL 1. 0,3750 % - 96,50000 %  480,Q00000 , 22324 N. 342181 5555502, .
oL1. 1 0,3750 x 96,50000 x* 480,00008 2234 N 342181 5555503 -
0% .1 0,3750 x, 95,50000 x  480,00000 2234 N 342181 - 55560-01
A4 . Eiﬁmoax;h;:bmﬁﬁ;ﬂmabwemanﬁonadmatanaishavebemdelwaredhaccatdanee . o A :/k_ . ‘Q‘G g"a‘;gi-?i“gafu H&‘;:‘;Wﬁ:;‘fe ' 01
DXH * | @M-System: Certification as per 1SO 8001 (g" oo :AEB ,n;iwuudepﬁ%m DillingeniSiaar
Manufacturer's B. MUELLER
mark Test House Manager lospectorsstamp | Date 04 .02 . 10 BR 1




L R ST P

.
Edéuterungen siehe Rilckselte/Expl iﬂonsvolrauversoJSeereversefor-exglanaﬂons(ww.dnﬂgger.ddziaﬂiﬁcate) : . . :
52 o : , A10  Advice of dispatch No AQB/ Manwfachirersoider, Sheét
INSPECTION CERTEFICATE 3.1 AS PER EN 10204:2004 . Daia ¢ dispateh A3 Careta o
INSPECTION CERTIFICATE 3.1.B AS PER BN 10204:1991+431:1885 + AS PER ISO 10474.1991 .
MATERIAL TEST REPORT {MTR} 351793-04.02.10 352257-001 8/. ..
ADSESBUIShEGIﬂSpmngbOdY ABEPurchaser EDMONTON STEEI;,EDMON I\D'I.‘! No. PDN10S46- JlOlU"ER ’ ) BO1. Product © .
oE . . BUNUNILY <
.o . :‘ Flnalrecf.wer ROMONTON STEETL, SDMON Agz.2 No. . ' HOT ROLLED PI"E:“'T.ES
802/ Stesldesfsm Sas16-60- - . SR20-55 - .
803 Anysuppl:  ASME-TTI-A:07+R09 ) ST ’
sequiements  DIL~-HUE-Y:R25-20028-12-04 '
| EL_-_ B01-B99 Description of.the product * — e ' —
-{81 B8 . - BOY . B, AR - R - - S i S 807.2° , Bera’ 'Aner C :
ftem Number °©  Thickness ©With. ~  Lemgth - O .Theoretical - Prodm:tdaﬂvery. v Heat No, - Railed plate Neo.f Purchasarzmclenumher
No. * ofpleces - -7 . e * mass eond'mon - : e Tost Ma. -
<. ncH . - . TOLLKG L ., . . . . : .
R 1 09,5000 x 120y50000 %  480,00000 .3720 N " 342671 - 65686-01 . .
B 1 0,5000 x .120,50000 x  480,00000 ~ 3730 N 342671 . 1 65686%02 - - s
03 i. . 0,35000 x ~120,50000°x  480,00000 3720. N ° ,342671.. 65686-03 Coe T
83 . -.1 . 0,5000 X 120,50000 x © '480,00000. . 3720 N 342671, - - 65695-01 - .. - . ST
1 o3 .+ °  ©0,5000.x 120,50000 x 480,00000 a7 N, 342871 - £5695-02 . - S
0z ' .i-" 0,50006'x 120,50000.x . 480,00000 3720 N - 343571 65698:03 e .
03 1° . 0;5000 x 120,50000°x  480,00000 3720 N , -t 342671 -, 65696-01 " . . el
037 1 .. 5 0,5000 x, 120,50000 x * 48000000 . 3720 o 342671 - 65696-02 Ple 0 Do e S e
03" 1 0,5000 x 120,50000'x . 430 ooooo . 37:30 WK e 342673, :65696-03 -t - L e .o :
£ -1 0L ST isasio . oL o T i ; : .
'**-:.r _184. . - S . : 52413,? R Lo e Lo T R
BD&Productdelweryconditmn LR LN AL S e
:gmu.uo‘. ‘0103 Coe e Do [ . o .
N: HT: 1670. GR.F +36 -27-GR.F. . ’ . .. T . oo - .
SOAKING TIME TO ATTAIN THE ‘I.‘ARGET TEMPERETURE QVER THE WHOLE SEGCTION: 1-1,75 MIN/MM (25-45 MIN/INCH) :
-] COOLING IN.STILL AIR .o . : T
BGS Marlung ofthe product -
ITEM NO.: 81-83 ’
STEEL :DESIGNATION SA516 70 MFLTV szasls 80 MTLAY-. . .
‘BEEAT ‘N0, / TRADEMARK /- ROLLED PLATE NO.-TEST NO. / INSPEC.‘TOR'S S'I‘AMP . . . ‘ N
AD4 Zoilzoa'ZOSWehwehyceMy ﬂzatﬂzeabcvemannnnedma!analshaveheendehveredmaccardanoe R = Yo AO1
) Wi the torms of Onder. - . AG der Dillinger Hiittenwerke
; tems sfan// AH)g  Postiach 1580, D-66748 Dillingen/Saar
DA H QM-System. cemﬁcatlenasper lso 900 \ : tnspection department
Manufacturers . B. MUELLER
marl - i . Test House Manager. Inspector's stam) Oats_04.02.30 bp i
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DILLINGER HUTTE

A2 TNSPECTION CERTIFICATE 3.1  AS PER EN A40204:2004 : A A e o e e, et Stiget -
INSPECTION CERTIFICATE 3.1.B AS PER EN 10204:1991+81:1995 + AS PER IS0 10@74.1991 ) -
MATERIAL. TEST REEORT (MIR) : . 351793-04.02.10 |} .352257-001 . . 10/...
AOSEstablshied lnspecting body | AGGPuchaser . EDMONTON 'STEEL,EDMON A07:4 No. ED10546-TLOLO-ER . . .o |B0 Prodidt
,,'PH_ . " RS o Final recelvar EDMONTOI‘? ‘ST.EEL,EDMON 1\972 No. - : . : . : 5?0'1’ ROLLED DLATES
- [BOZ Steeldesign. *  Sa516-60 o Saz0-58 . .
B0S ‘Anysippl  ASME-IT-A:07+808 - - R R oy , v -
s rBQquemen!s . DIL-HUE—], z&s-zooa-n-—% ) - o . . - . ) . _
'BOT-BSB&Fu:&:er mformatzosn aboutthe praduc’t S . e s RN ESPERA
I’.L’EMNO;- p1-03 - ;e B et e
THICKNESS REDUCTION RATIO:>= 3. 0: zs FULFILLED (Cr. A/ 3A20 BAR. 5.3) S - '
1310»029 Tenszle test - > - - — -
B8, BO72 -, LEOTAL.  ..BO§ . .coi eo2t co3 mu e . . Y T - S - GIACIS
{ ttam Heatﬂo. -Rol.platef Rafe;encemeat)keabnent . ci Temp. - - s ' A 7 .
Nn‘ . . TestNo.: ° . GRF. - HSI - ' . . %o o ) .
. Y o " SRS - R - 168N - . '
91_' 35;2;79'_6'-;985- LT ‘K1+Q RT (-50,8 - .. 73,8, 7 267 - oL T :
01 342179-67398° .1 o ‘K1°Q  RT r.'..5:|._o : . 74,0 - . 25 oo : L - ’
0% 342179 768004 et L XL RT - 51,3 ' T4, 2" 26 | e S
.01isgziveégo0s T T .. ¢ . 'Ki'g BT U810 T i gze 27 - - v
01 322179.58014" o "KL Q RT 5032 ¢ .7 73,8 - . T 23 ¢ . PR
017322172 68618 ‘¥1 0 ®Rr :isi,a2 0 -0 741 .. 26 7 ‘
"01 342179 *68020 XK1.Q RT-T48;9° T .- - 73,5 C.e8s
'01.342279 68024, - % g . RE s:0 - v 74,8 gel - -
01 .342179 xa‘sazsé_—- - ‘xt'q RT. U 86,5- . 17 78,2 . 26" - ST T , .
.01 342179 68085 . KL Q RT . 50,0 1347 25 - - - -
61 342181 55555 K1 ¢ RT @ 52,3 - 75,6 . 24- ST : T Co
'01.-34218% 55556 KLiQ BT 5.5, W .t 7B . 2B ) )
01 322181 55859 “KL.Q RT 51,2 o rays T t260 -
o1 342181 55560 . X1.Q9 RT . 51,2 17 S 24 .
‘D1 342181 55578- ¥1-Q RT 50,8 . To7eLs 22
.01.3421B1 5558B. ‘ K1 Q RT . 5.,2 ., . 74,8 . 26
0L 342181 55592°° o0 -xig  RT 51,0 75,1 - 23, . i
01 342181 55618° ‘KL @ - RT 53,0 - | 74,8 . 2B. ' ' C
01 342183 S0326. . ; KLQ . RT . 50,2 72,9 25 ) D :
01 342183 51466 K1-Q RT 50,8 73,8 27 N L
AD4 ) Z04Z02Z03 i\{;’ h&e::hmo rt;\::-ﬂ‘la abave menﬁnnad malterials have been delivered i accordance - ‘AG der Dillinger Hititenwerke 701
. ‘ L fg //L - [)p  Postiach 1580, D.60745 DilingeniSaar
D H Qi-System: Gertification as periSO 9861 ‘Inspacton. depa rivaant -
Maaufecturer's . . B. MUELLER
waik , Test House Managar Inspector’s st Date_04.02.310 PP 1
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U DILLINGER HUTTE

Edautemngunslehef(ndsei@glwu nS VOir au verso/Sea reverse feverse farexplanaﬂons (www dllﬂngarda! !ﬂw132 . g .

ADz: . A0 Advice of dispateh Nod A08/ Manifactrer’s order’ Sheet
JJSSPECTION CERTIFICATE 3.1 AS PER EN 102047 2004 . Davfeol%lspatg‘z _°‘ 403 Certificat eN:"f cel
INSPEC’.I.‘ION CERTIFICATE 3.1.B AS ¥ER EN "10204:1991+a1: 1895 + AS PER ISO 10474-1991 ) .

MATERIAL TEST REPORT (IMMTR) .. 353793~04.02.10 ‘352257~ 001 © 13/...

’*OSEDSI‘;”MW"SRW“S body-  { A0 Purcheser EDMONTON. 'STEEL, EDMON A1 No. ED10546 J1010 ER : B0% Froduct .

- I Final roceivar EDMONTON STEEL EDMON AD7.2 .No. - .. . A e . . HOT Ro“"“m PLATES ) R .

El?zi _aea,das‘:gn. SAS16=60 T R sz;zﬂ-ss L. N o . 4 :

803 Any sippl. ASME-TX“A:07%R0S - .- R R L e i - I . .

" requbements  DIL-HUE-1:R25-2009-12-04 - g SR . LR R . .

-C30-C39 Hardness test — S — : L — : S— — Lo
.BM- -moz2". ° Bora, . .@est . 0L e, o3 - iCEs T © oEs Co1 S . tToTeas o
= o o o ~HnatNd. - Rolplatel - farence (heat) e e Wt - Temp, Testmgme(ﬂad . " Individual volues: . cr o e T Mean., .-"

Ne. . TestNo. L - . GRF . C .

‘a1, 342179 -1.67986 . . ¢ iuIs e ©." . 'RT HBW!5/750 ~  HB-i43 . 145 143:
0% -7 342179, i 67998 - T o RT HBW-5/750
01 ‘aazi78. - 6800a " L . ot . o L@ - 1 REHBWSS/750.
‘01 - 243179 -, §8005 0 - ctwe ., ] .- RT HEW,5/750
Ol 342179 '.30. 68028 MU - L. e 'O | 1 RT HBW'S/75@
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SPECTRUM N.D.T. LTD

NON-DESTRUCTIVE TESTING
PROCEDURES MANUAL NDT.P1




CERTIFYING STATEMENT

FOREMOST UNIVERSAL LP
8825 Shepard Road S.E.
Calgery. Albaite Canada T2C 4N9
{403) 278-5000 Tel.
(403) 276-2008 Fex
Written Practice: NDT. P1 3

UP4, UP5, UP6, MET 100, MP2, LP2, HP1, HP2 and PMI 1
NDE Procedures:

UP4, UP5, UP6, MET 100, MP2, LP2, HP1, HP2 and PMI 1
and personnel certification examination records of all Examiners that will

DE at LP
For
Spbectrum NDT Bav 40. 3170. 114 Avenue S.E.. . Alberta. T2Z 3V6
(Name and Address of NDE Company)

Based upon my review of the above itis my opinion that they are in accordance with
ASME Section V requirements as cable construction Code, and that the written
practice complies in all respects wit NT-TC-1A.

In addition | hereby certify that the demonstration of procedure(s) to the satisfaction of the Al, as required by
the ASME Code, Section V, paragraph T-150, has been completed as specified within the (Name Of
Company) written quality system.

Therefore:
Spectrum NDT LTD. are hereb;;fi?pointed to LPI, UT, CIT/UP, PMI & MPI
erform:
(Name of NDE Company) P (RT, UT, PT, MT, ET, VT,
and/or LT)
for: Foremost Universal LP
{Name of Manufacturer)
APPOINTMENT OF LEVEL il EXAMINER
Mark is by this statement appointed to act as the
Level lll examiner for:
(Name of Level |l Examiner)
in the following methods:
FOREMOST IVERSALLP UT. GITIUP. PMI & MPL
(Name of Manufacturer) (RT, UT, PT, MT, ET, VT, and/or LT)
FFR 7 £ 2013 FFR 7 R M1t
(Signature of QC Suparvisor) (Date) {Appointment Expiry Date)

LEVEL Il EXAMINER ACCEPTANCE OF APPOINTMENT Ma%a:-t

| hereby accept the appolntment as indicated
above. (Signature of Level il Examiner)



Page 1

N
PROCEDURES MANUAL

N.D.T. P.1
EDITION 3 REV 0

THIS MANUAL IS COPYRIGHT AND IS THE PROPERTY OF SPECTRUM NDT LTD.
IT IS A CONFIDENTIAL DOCUMENT. IT IS PROPRIETARY INFORMATION TO
OUR CUSTOMERS AND POTENTIAL CUSTOMERS AND SHALL BE RETURNED
TO SPECTRUM NDT LTD WHEN REQUESTED.

THIS PROCEDURES MANUAL HAS BEEN WRITTEN AND IMPLEMENTED IN
ACCORDANCE WITH ASME( 2010 EDITION) AND SNT -TC -1A LATEST
ACCEPTED CODE EDITION.
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SPECTRUM N.D.T.LTD

2" Jan 2013

We have reviewed the written NDT procedures and practices of the 2010 Edition 2011 add.

Changes were not necessary regarding “essential variable criteria” of the NDT procedures contained
within this manual.

ASME Section VIII Div. 1
ASME Section Vil Div 2.

ASME Section V.

All references to “current mandatory edition” in this manual refer to the 2010 Edition 2011 add.

Mark Edwards,
N.D.T. Level lll
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THIS MANUAL IS ASSIGNED TO: PHILIP CORREIA

ADDRESS: MALONEY INDUSTRIES
A DIVISION OF FOREMOST UNIVERSAL LP

MANUAL NO: 4

THIS MANUAL IS A CONTROLLED COPY ES

OR

THIS MANUAL IS AN UNCONTROLLED COPY
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SECTION 1

PERSONNEL QUALIFICATION, CERTIFICATION AND TRAINING IN N.D.T.
METHODS (U.T, M.T AND P.T).

11  Scope

1.1.1 As required by The American Society for Non-Destructive Testing
recommended practice No SNT-TC-1A, this documentation is established for the
control, administration, certification, examination and training of N.D.T. personnel.

1.1.2 The training, qualification and certification of all N.D.T. personnel shall be
performed as described in this document hereafter. The following requirements are
sufficiently stringent to meet the requirements of the A.S.M.E. codes.

1.1.3 N.D.T. personnel to become certified under this practice shall have the
required knowledge to perform N.D.T. in the particular method to which they are

certified.

1.1.4 All reference to SNT-TC-1A in this manual is to the current mandatory edition.

1.2 Definitions
1.2.1 Terms used in this procedure are as follows:

A. Training - The program developed to impart the knowledge and skills
necessary for qualification.
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B. Qualification - Demonstrated skill, training, knowledge, examinations and
experience required for personnel to perform the duties of a specific job.

C. Certification - Written testimony of qualification

1.3 Non-Destructive Test Methods

1.3.1 Training, qualification and certification of N.D.T. personnel in accordance with
this part of procedure is applicable to Ultrasonic Testing (U.T.), Magnetic Particle
Testing (M.T.) and Liquid Penetrant Testing (P.T.).

1.4 Levels of Qualification

1.4.1 There are three levels of certification and are described as follows:

A. Level | - An individual qualified as a level | technician shall have the required
training and experience to perform calibrations, tests, evaluation and to record
results while monitored or supervised by a level Il or a level lll technician
pertaining to that particular method.

B. Level Il - An individual qualified as a level Il technician shall have the
required training and experience to perform the setting up and calibration of
equipment and to interpret and evaluate results with reference to the applicable
codes and specifications. He or she shall be thoroughly familiar with the scope
and limitations of the methods for which he or she is qualified and will also be
aware of the responsibilities associated with training and guidance of level |
personnel or other lesser qualified personnel. The level Il technician will, when
specified prepare written instructions, organize and report the results of Non-
destructive tests.

C. Level lll - An individual qualified as a level Ill technician shall be capable of
and responsible for establishing techniques and procedures; interpreting
codes, standards and specifications; and designation of particular inspection
methods or techniques. The N.D.T. level Ili technician will be wholly
responsible for the N.D.T. operations for which he or she is qualified and to
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which assigned and shall be completely competent in the evaluation of results,
in terms of reference codes, standards and specifications. The practical
background of the level Il technician shall be applicable to the following: basic
metallurgical knowledge, materials fabrication, product technology. He or she
shall be able to apply this practice knowledge to establish techniques and to
assist in establishing acceptance criteria where none are otherwise available.
He or she shall have responsibility for the training and examination of level |
and level Il personnel for qualification.

1.4.2 In accordance with ASNT recommended practice No SNT-TC-1A current
mandatory edition, Spectrum NDT Ltd. has duly placed Clint Magdee as their level Il
representative. Written certification is provided with evidence supporting same and is
filed in Certifications.

1.5 Training

1.5.1 Individuals to be considered for training are required to have knowledge of
N.D.T. examination procedures and of the products to be examined. He or she shall
complete sufficient training to become familiar with the principles and practices of the
specified test method related to the level of certification desired. The minimum training
required shall be as outlined in Table 6.3.1 of SNT-TC-1A.

1.5.2 Spectrum NDT Ltd, N.D.T. training program includes:

A. iT\he genéra!‘ training program for method as outlined in the applicable
supplements of A.S.N.T. recommended practice No SNT-TC-1A.

B. Correspondence courses prepared by The Canadian Welding Bureau, i.e.
"Weld Quality Control and Inspection" and "Fundamentals, Principles and
Practices of Welding".

C. Non-Destructive Testing courses held by The Canadian Society for Non-
Destructive Testing Inc., a university or technical institute course, an N.D.T.
equipment manufacturers course.

D. "In house" and "on the job" training. Course text books used for in house
training are The Canadian General Standards Board recommended
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procedures and the General Dynamics audio visual. Film strips and tapes are
also used for classroom training.

1.6 Examination

1.6.1 All N.D.T. personnel performing Non-Destructive Testing shall be subject to an
annual eye examination by a qualified person to ascertain that the applicant is
capable of reading the equivalent of Jaegers number 2 at a distance of not less than
12" on standard Jaegers test chart in at least one eye, either natural or corrected.

1.6.2 Individuals shall be capable of reading color charts to distinguish and
differentiate contrast between colors and shades of gray for the inspection methods
used.This test shall be done at time of original certification and every three years

thereafter.

1.6.3 Personnel seeking certification to levels | and Il shall be subject
to examination as follows:

A. General - (Written) This examination shall cover the basic test principles
relative to the appropriate method. The level lll examiner shall select 40
questions from the appropriate appendix of the applicable S.N.T.
supplementary document.

B. Specific - (Written) This examination shall cover the equipment operating
procedures, and test techniques that the applicant may encounter in his daily
operations. The specific examination shall also cover the specifications or
codes and acceptance/rejection criteria used. The level lll examiner shall
select twenty questions for the specific examination.

C. Practical - The person considered for certification shall demonstrate by
practical examination that he or she is familiar with and can operate the
necessary equipment, analyze and report the resultant information to the
degree required. One specimen shall be selected by the level 1l examiner for
the purpose of this demonstration. The specimen shall be a special test piece
with known defects and shall be analyzed by the person considered for
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certification. Where deemed necessary the level lll person may accompany
personnel on normal work assignments to assess their ability in the field.

D. Time Limits - There shall be a two hour time limit on the general exam and a
one hour time limit on the specific exam. Both exams shall be administered
without access to reference material (closed book). Graphs and tables may be

provided.

1.6.4 Personnel seeking certification to level lll shall be subject to qualification
examination as follows:

A. Basic - (Required only once when more than one method of examination is
taken). This examination consists of fifteen questions relating to understanding
the SNT-TC-1A document; twenty questions relative to applicable materials,
fabrication and product technology; twenty questions which are selected from
or are similar to published level Il questions for other appropriate methods.

B. Method - (Required for each method). This examination consists of thirty
questions relating to fundamentals and principles, which are selected from or
are similar to published ASNT level lll questions for each method; fifteen
questions relating to application and establishment of techniques and
procedures which are selected from or are similar to the published ASNT level
Il questions for each method; twenty questions relating to capability for
interpreting codes, standards and specifications relating to the method.

C. Specific - (Required for each method). This examination consists of twenty
questions relating to specifications, equipment, techniques and procedures
applicable to the employers product(s) and methods employed to the
administration of the employers written practice.

On the basis of demonstrated ability, achievement, experience and education,
as defined in SNT-TC-1A the employer may waive examination for re-
certification for the level Ill individual. Written certification should be provided
and evidence supporting the certification should be held on file and made

available when verification is required.

1.6.5 Grading of Examinations - The grading of examinations shall be recommended
in the applicable supplements of SNT recommended practice for qualification and

10
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certification of N.D.T. personnel. The percentile weights to be assigned to the
percentage grades of the various examinations shall be as follows:

N.D.T. Level |
General 0.35
Specific 0.3
Practical 0.35
N.D.T. Level I
General 03
Specific 03
Practical 04
N.D.T. Level lli
Basic 0.3
Method 0.4
Specific 0.3

A composite grade of 80% or greater is required for certification and in addition, each
passing grade for the general, specific and practical or the basic, method and specific

examinations shall be 70% or greater.
At least 90% of all known indications should be found in test objects used in the

practical examination.

1.6.6 Re-Examination - Personnel failing to attain the required grades must wait at
least 30 days and they shall have additional training in the area found deficient before

attempting re-examination.
1.7 Certification

1.7.1 The certifying authority for Spectrum NDT Ltd is the appointed level lll
examiner. In the case of certification of the Spectrum certifying authority, the
certification will be completed by an officer of the company.

1.7.2 The personnel records of the certified individuals shall be kept on file (See
Appendix B) and shall include the following information:

(i) Name of operator

(i) Test method and level of certification

(i)  Experience and educational background

(iv)  Details of all N.D.T. training and courses attended
by the operator

11
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(v)  Details of latest physical examination

(vi)  Results of all examinations.

(vii)  Percentile weights assigned to each examination

(viii) Dates of certification and/or re-certification

(ix)  Signature of the examiner

(x)  The certification form plus pocket size card (Forms
C1 and PC1 respectively)

1.7.3 Re-Certification - Certified personnel to levels | land Il shall be re-certified on a
periodic basis of not more than three years. Level lll shall be not more than 5
years.This re-certification shall be based on evidence of continuing satisfactory
performance as observed by the company level lll examiner or appointed officer of the
company.

1.7.4 The level lll individual can at any time, with due justification call for re-
examination of any level | or level !l personnel.

1.7.5 Technical Performance Evaluation — Annually, an NDT Level Il shall evaluate
and document the technical performance of level | and Il personnel. Random
evaluations may be performed at any time by the NDT Level lll. The Technical
Performance Evaluation Log is located in APPENDIX B. Elements for the
evaluation as a minimum include:

Use of the proper Equipment and associated Calibration documents
Equipment Condition

Correct Procedure and Application

Evaluation of findings

Consideration of Environmental conditions affecting the inspection
Correct Interpretation of the code

Essential variable criteria

Reporting-all required elements.

1.8 Education and Experience

1.8.1 Personnel considered for certification shall have sufficient education and
experience to ensure understanding of the principles and procedures of those areas of
testing in which they are being considered for certification.
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1.8.2 To be considered for certification, a candidate shall satisfy any one of the
following requirements for the applicable N.D.T. method and level:

Ultrasonic Level |

A. Junior Matriculation or equivalent education plus one years experience in the
applicable method.

B. Elementary school graduation plus two years experience in the applicable
method.

C. Successful completion of a course of instruction (minimum of 40 hours) plus
one years experience in the applicable method.

D. Completion with passing grades of at least two years at a technical institute
in associated fields such as welding, metallurgy or other Non-Destructive
examinations, plus six months experience in the applicable method.

Ultrasonic Level Il

A. Junior matriculation plus two years experience as a certified level | in the
applicable method.

B. Three years experience as a certified level | in the applicable method.

C. Five years experience in the applicable method, providing at least two years
have been spent in a position that involved responsibilities comparable to those
listed for level Il personnel.

D. Completion with passing grades of at least two years at a technical institute
in associated fields such as welding, metallurgy or other Non-Destructive
examinations, plus one years experience as a certified level | in the applicable
method.

Magnetic Particle and Liquid Penetrant Level |
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A. Elementary school education plus three months experience in the applicable
method.

B. At the discretion of the level lll examiner through demonstrated ability.

Maganetic Particle and Liguid Penetrant Level Ii

A. Elementary school education plus at least six months experience as a level
I

B. Successful completion of a course of instruction in the applicable method
(minimum 20 hours) plus six months experience.

C. At the discretion of the level lll examiner through demonstrated ability

N.D.T. Level lll

A. Graduate of engineering from college or university with degree plus three
years as a level Il in the Non-Destructive methods of testing.

B. Minimum of ten years experience in the Non-Destructive Testing methods at
senior levels.

1.9 Certification of Employees holding C.G.S.B. or A.S.N.T Qualifications

1.9.1 Employees of Spectrum NDT Ltd, who are required to maintain certification to
C.G.S.B. or A.S.N.T. may be certified to this procedure without examination at the

corresponding level.

1.10 Termination

1.10.1 All certification shall be automatically terminated when an employee leaves the
employer where he/she has been certified, and where the certified person is not
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employed on the method for which he/she is certified for a period of six months or
longer.

1.10.2 Alevel |, Il or lll may be re-certified to his/her formal level providing:
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