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

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

the pressure equipment safety authority

August 18, 2011

Susan Wall

BROMLEY MECHANICAL SERVICES INC
A DIVISION OF ARGO SALES LTD
925-23 STREET SW

MEDICINE HAT, AB T1A 8R1

Dear Susan Wall,

The design submission, tracking number 201'1-05074, originally received on August 11, 2011 was
surveyed and accepted for registration as follows:

CRN: V5361.2 ‘ Accepted on: August 18, 2011
Reg Type : New Design

Drawing No. : 34000-REG Rev 0 As Noted

Description MAWP Design Temperature MDMT
Internal Pressure 6205 kPa 260°C -45°C
External Pressure 103 kPa 260°C -45°C

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

Piping attached to nozzles N2 and N10 shall be removable for inspection purposes.

A note is required on the drawing indicating that requirements for production impact tests and for impact-tested
weld procedures are exempt per UCS-67(a)(2), subject to the use of welding consumables that have been
qualified for use at or below the MDMT

Joint efficiency for circumferential seams ( "héads') is 0.70 since RT-2 radiographs on circumferential seams
cannot be used to qualify those seams as spot-radiographed.

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

Sincerely,

BRANDON, GREG
Design Surveyor
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HEEME Technical

Safety Authority
of Saskatchewan

330 - 1855 Victoria Avenue
Regina, SK S4P 3T2
Canada

306-787-1443
info@tsask.ca

www.tsask.ca

REGISTRATION APPROVAL

22-Sep-11

Bromley Mechanical Services Inc.,
925-23rd Street SW

Medicine Hat

AB T1A 8R1

[0ur File 44928 [ ov]

ATTENTION:  George Vandermolen

With reference to your submission respecting the registration of the item below, for
legal use in the province, please note we have surveyed, approved and registered this
design as noted.

MANUFACTURER : Bromley Mechanical Services Inc.
ITEM : DRAWING NUMBER : ? CRN :
Separator 34000-REG Rev. 0 V5361.23

We wish to point out that every vessel must be constructed strictly in accordance with
the registered design.

In addition to stamping every vessel with the registration number given above and as
required in CSA Code B51, a Manufacturer's Data Report must be forwarded to this
office immediately at the time a vessel is shipped. Such forms may be obtained upon
request.

Sincerely,

A lrvicreti.

Matthew Korneychuk
Codes and Standards Compliance

REMARKS: CRN registered under reciprocal agreement and conditional upon compliance
with the notes on the original registration.



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 VIIl, Division 1

1. Manufactured and certified by Bromley Mechanical Services Inc., A Division of Argo Sales Ltd., 925 23 St. SW, Medicine Hat Alberta T1A 8R1
{Name and address of Manufacturer)
S )Aanufacture‘d for Husky Oil Operations Ltd., Box 4490, Station "D", Calgary, Alberta T2P 3G7 qu@ ‘
(Name and address of Purchaser) ~ v
3. Location of installation LSD: 10-04-050-24 W3M ¥<908 {/-j08 ” 9/»24
4 (Name and agddress)
4. Type Vertical 130495 V536123 , W 34000-REG Rev.0 n/a 2011
(Horizontal or vertical, tank) (Manufacturer's serial number) {CRN) (Drawing number) (National Board number) (Year built)
5. The chemical and physical properties of all parts meet the requirements of material specyét%ns of the ASME BOILER AND PRESSURE VESSEL
CODE. The design, construction, and workmanship conform to ASME Rules, Section VIfl, Division 1 2010 Edition
: Year
to n/a n/a n/a
[Addenda (date)] (Code Case numbers) {Special service per UG-120(d)}
6. Shell SA516-70N 0.750" 0.125" 24" OD 5-0" s/s
(Material spec. number, grade) (Nominal thickness) (Corr. allow.) (Inner diameter) [Length (overall)]
7. Seams Butt (Type 1) Full 100 n/a n/a Butt (Type 1) Full 100 1
[Long. (welded, dbl., sngl., lap, butt)] [R. T. (spot or full}} (Ef., %) (H. T.temp.) (Time, hr)  [Girth (welded, db!., sngl., lap, butt)]  [R. T. (spot (Eff., %) {No. of courses)
or fulf
8. Heads: . (a) Material SA516-70N (b) Material SA516)170N
(Spec. no., grade) (Spec. no., grade)
Location (Top, Minimum Corrosion Crown Knuckle Elliptical Conical Hemispherical Flat Side To Pressure
Bottom, Ends) Thickness Allowance Radius Radius Ratio Apex Angle Radius Diameter (Convex or Concave)
(a TOP 0.6875" 0.125" 2:1 Concave
(b BOTTOM 0.6875" 0.125" 2:1 Concave
If removable, bolts used (describe other fastenings) n/a
. (Material spec. number, grade, size, number)
9. MAWP 900 psi 15 psi at max. temp. 550°F 550°F
{Internal) (External) : {Intemal) {Extemnal)
Min. design metal temp. -49°F at 900 psi Hydro., prexy, BX BERMX test pressure 1170 psi
Proof test n/a

10. Nozzles, inspection, and safety valve openings:

I Purpose Diameter Material Nozzle Thickness Reinforcement Attachment Details - Location
)ﬂet, Outlet, Drain) | No. | orSize | Type " Nozzle Flange Nom. Corr. Material Nozzle Flange (Insp. Open.)
Inlet, Outlet/Insp{ 2 4" CL600} SA333GR6 SA350LF2CL1 | 0.674" | 0.125" UW-16.1(c) Type 1 Top Head, S

Drain, Dump 2 2" CL600] SA333GR6 SA350LF2CL1 | 0.343" | 0.125" UW-16.1(c) Type 1 Datum Head,
LC(2), PSV 3 2" |CL600] SA333GR6 | SA350LF2CL1 | 0.343" | 0.125" UW-16.1(c) Type 1 Shell
LG(2), T, PI | 4 1" |cLe00] SA333GR6 | SA350LF2CL1 | 0.358" | 0.125" UW-16.1(c) Type 1 Shell
Inspection 1 4" CL600| SA333GR6 SA350LF2CL1 | 0.674" | 0.125" UW-16.1(c) Type 1 Shell
11. Supports: Skirt Yes Lugs 0 Legs 0 Other n/a Attached Datum Head Weld
{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 CA: 0.125", / 5 Q@S\'DJLD ‘-—\ PSV Supplied By Other Per UG125
(Name of part, item number, Manufacturer's name and identifying stamp} T
Volume: 17.0 cu ft or 0.48 cu m, No-Impact Testing Exempt Per UCS 66(a)(b)(q), Construction Drawing Cad. No. 34000 Rev.0

CERTIFICATE OF SHOP / FIELD COMPLIANCE

We certify that the statements made in this report are correct and that all details of design, material, construction, and workmanship of this vessel
conform to the ASME BOILER AND PRESSURE VESSEL CODE, Section VIil, Division 1. "U" Certificate of Authorizaffon 30634

expires / 10/26/2013

Date 1 t zﬁ, ( Co. name RFSB‘EXI ggemjapical Services Inc., A Division of Signed
(Manufacturer)

’ _ ~ CERTIFICATE OF SHOP / FIELD INSPECTION
Vessel constructed by - REgmieyjMleghpnical Services Inc., A Division of at 925 23 st. SW, Medicine Hat, Alberta T1A 8R1

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
have inspected the component described in this Manufacturer's Data Report on 5 Q/D"', o, 20\ v , and state that,

to the best of my knowledge and belief, the Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE
) VESSEL CODE, Section VI, Division 1. By Signing this certificate neither the Inspector nor his/her employer makes any warranty, expressed or
implied, concerning the pressure vessel described in this Manufacturer's Data Report. Furthermore, neither the Inspector nor his/fher employer

shall be liable in any manner for any pers injury or property damage or a loss of any kind arising from or connected with this inspection.
Date §£?_t [2 { " Signed Commissions AB 12 NB 10304 A B
) Authorized Inspector) [National Board (incl. endorsements), State, Province, and number)

U1A Ext - Revision 17 - FP 2011.8.0

(Representative)
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Travel Sheet
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/DO NOT START CONSTRUCTION WITHOUT Al REVIEW ~~ TRAVEL SHEET REVISION NO.:
AREVEW: L) Myl O Ofernaows REVIEW DATE: Aw;,,io 2o
=)
SERIALNO.: (30 %95 ' JOBWONO.. 34000  ~° VESSELTYPE: ;wus' 23 sl 1/w Sp ’
DRAWING/CAD NO.: 3‘/000 ' DWG/CAD REVISION NO: O TRAVEL SHEET INITIATION BY; 2
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2, Release of App'd Dwg. g ‘ D1t
3. EE@L,’?,‘;’Q“’S B)Om’ a2 20m) ¥ e SEP n & o1
4. Material Examination ? bhFTl] 2 Z'M D
5. | MTRs Checked. . - | /SFP G2 760 ¥ @ SEP 0 6-pON
6. | WPS(s)Checked -~ | . 7 Flafe |« 62— BEP.0 o] 20M
7| Wadert) avlfied ASEP §2 20| # | wo i g oom
8. \ Er:gé(?qe:dses Ver|ﬁ§d & SEP ( 2 : 2@“ . o : N
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|10 | Mgt Fines e A SEP [0 ay) - L
. - “Nozzlle Orientation - d ? 2m1 : ‘ e ;
12. | Nozzle & Flange Rating B Zﬂ” ' ‘ !
" | Checked : : . —
13, | Impact Tests - \W ) | BT I
1 14. | Internals Checked I { 20 =" )41( 5/ | cods
Final internal | ti Shell Side = ]
15 {,Final Internal Inspection [ A'OI ,% ‘% } S ) ‘/N L o
16. | WeldSize Checked | .- otF 0" o T
17. | Welder 1.D. Checked ) '} SEP ﬂ 2 Zﬂ“ o [ SEP 0 6 201 ' '
® | inspecion | SEP D2 20ff) ¥ | a> $EP g 6f 201
19. | Radiography &% o | Q-] EP 02 20N 4 o> SF 0512 W‘fl
20. | Other N.D.E. 1 EP U ) 20” : - ;
21, | Final Ext. Prior to m . e e
22. | PWHT Chart Checked G -1 A
Hydrostatic Test Shell Gauge# I T T . Sep
. P '
23, orsie [ /Z/ 5/,%/ A€ LD 0 6} 201
. A o N aras
24 ] CRN Dravwngc?pﬂ@ o/swe | 7 19 | £ <> per UY N
2. | NCR # - |~ L )
5| o S 2 AR/ 778 R I =R Y BT
Manuf. Data R B PR
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The Authorized lnspector shall be presented with the Travel Sheet prior to construction so that he can designate addition:

inspection points and/or Hold Points. Any revisions shall be marked with a delta symbol with revision number and described at th
.bottom of this page.

)‘L* Denotes an A.l. Inspection Point  ** Denotes an A.l. Hold Point
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MATERIAL THICKNESS VERIFICATION AND IDENTIFICATION WPS / WELD 1.D. / WELDER SYMBOL S / FIT-UP
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QCC-001 (01-01-2011) R.14

() CERTIFICATE OF COMPLIANCE
edmonton exchanger

& manufacturing itd.

5645-89 Street Edmonton, Alberta Canada T6E 5W9  www.edmontonexchanger.com tel 780.468.6722 « QC fax 780.466.4668 * sales fax 780.466.5155

Qustomer BROMLEY MECHANICAL SERVICES 5575688 Work Order C90707 Dse2011/08/26 cotck 26964  Pagetott

- ——— o s e T |
H90707-2 HEAD(S) - Semi-Elliptical 2:1 - 0.7500" NOM 21G4224-275240608 0.6875"(0.7120" |1

(0.6875"_MIN) X 24" OD
(Material Spec: SA 516-70 Normalized)

Forming Procedure:
1.* ‘Hot Formed @ 1650F/899C and Air Cooled

Supplementary Requirements

ITEM 2-1 HAD COSMETIC SURFACE REPAIRS DONE IN ACCORDANCE WITH ASME SEC.VIli, DIV.1 AND ASME SEC.IX. REPAIRS WERE DONE PER
APPROVED WELD PROCEDURE WP-2 (AS WELDED) OR WP-63 (PWHT). ALL REPAIRED AREAS WERE MT EXAMINED.

Normalized Material Identification Marking:

'‘MT' indicates normalized by the mill per ASME Code Section }l, Part A, SA 20, Paragraph 13.1.1.

‘GMT" indicates normalized by Edmonton Exchanger per ASME Code Section Il, Part A, SA 20, Paragraph 13.1.2.

‘GT' indicates normalized by Edmonton Exchanger per ASME Code Section Vil Division 1, UG-85 or ASME Code Section |, PG-77 4.

The item(s) listed above comply with the requirements of ASME Code Section |, PG-29, PG-81 and ASME Code Section Vill, Division 1, UCS-79(d),

UG-79 & UG-81. All welders and procedures are qualified to ASME Code Section 1X. Material being supplied conforms to the latest ASME Code
Sectlon ll, Part A, 2010 Edition.

Supplementary Examination - Items

G—D EDMONTON EXCHANGER

MPI —- DRY MPI
ACCEPTABLE TO ASME CODE
Dsec.vioivt [ ]seC. v
[ jsec.vmi,oiv2 T ]B31.4

[ JseCa [lB313

[TIBEVELLED EDGE [ IBACKGOUGE
[ JCOMPLETED WELDS
Repaired Area

EE PROCEDURE # MP1-001 REV.1
MATERIAL: & & &\ (o ~"T0
THICKNESS: ©O.1% M

PARKER B300 YOKE

MAGNAFLUX 8A-RED (DRY)

AC CONTINUOUS

LIGHT: NATURAL

TECH: TRACY ENMAN (#11226)
CGSB/SNT: LEV.1I

DATE: Rogax /i TIME (S
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AY4044707082

= | il
F X FH il HH!‘;WA».NH * # . T100-807! HRETRARAOAZTHEIS
‘SHIPPER * __HANWA CO.. LTD. Nippon Steel Corporation HEAD OFFICE _ 2-6-1, MARUNOUCHL CHIYODA-KU, TOKYO 100-8071, JAPAN
ENERAEE = E2 U Ep, TN FEREREGTERE LER
REFERENCENo. © _ 228-38501090 8 # B BT Gt B = KIMITSUWORKS 1, KINITSU, KINITSU-CITY, CHIBA-PRER, 299-1141 JAPAN
2 HE S
CONTRACT No. ° _ 1-831-H1-5-4-ATQ1 INSPECTION CERTIFICATE EREES 5
N CERTIFICATENo. ©° P-13163 PAGE’ 51
COMMODITY ) HOT ROLLED STEEL PLATES ) ’ RI{IT&E B A
] B ( AS PER EN 10204 CERTIFICATE ON MATERIAL DATEOFISSUE °~ 2011-04-06
SPECIFICATION - ASME _SA-516 GRADE 70-E10 TESTS 3.1} 1001 2+sDMtrts
X %5 F 7 ™ E X . EDMONTON EXCHANGER GROUP OF C- mMEREBRZR S t£:3tCEWS
DOCUMENT No. * CUSTOMER ~ (OMPANIES CUSTOMER'S CONTROL No. E3001P07Q1 EO7
3 R K B W EH B HBY £ % i 4 __ CHEMICAL COMPOSITION %
+ o e B B | WEES 4 oxs)| g ; § 28 MPACT TEST Clsi|[Ma|P[Sa Ni |G |MoNvale s
CAST No. BEL winmeton-| s ek mnA 2V - 50 x10% X100 | X100 |X 1080 | X1000(x100 X100 | X100 | X100 =100} o] um| 100 nmm
DIMENSION W mass | mm@ge| FLATEN mmc YSs ¥P= TS L nmmm FT. LB it d nmw
L T 0. 2% EL o |97 o [me N |TE3 [TET, [SN[ CA [ B | Ti[ [P=/Sticee
mm, “inch, *feet 1 _KG TEST No. %1l3 KS1 &_ %3 WIS ><m m>n_..~ % <1006 s000-— 10— xi00 | x100 setos]| x0000 | x10000 | x100 x00)am |x100] 57
: 05 : G4028TESTED-PL _ o {1295 | AVG (15 37 144 6 1 1] 1 2 o011 03140
0.75°X96. 5" X486" . 1 4467 1588% 2752405257TCll 55 76 1331 | |TLIF301%: 1303 [ 154 37 2 4 0 8 6 __0
. : : Pl 11305
; o A P15 38 145 6 1 1 1 1] o1z o 40
i o - 3 3 15 0 0
06 S . G4224TESTED-PL H : : wca_" AVG {16] 39 145 8 1 2 1 20 012 03441
0.75°X120.5" X480 | 1 5579 11498 2752406137TCH 56 | 78 33 (| {TLIFI264 187 | 157 34 2l 5 0 8 0 0
. H i . (1300
_m T T Pis 39 147 9 11 1 2 o130 40
m i b 37 4 10,0 0
06 H G4224FROM ; : 1 |304 | AVG |16 39 145 8 1] 2 11 20 012 013441
0.75"X120.5°X480° e L 11158 11498 27524061 4TCH 56 | 78 133 i TLF264 (187 | 157] 34 2 5 0 8 0 0
! T0 . : ! 11300 i
dod 275240618 ] H . .-
L , e T P15 39 147 9 [ 1] i "2 o3 of |40
: : e : ; 37 4 10 o 0
R _é._mm_a Location Oriertation irft - J5, T :5HHE Top, B :ESHE Botom, L : FERESEI Longltudinal, C : B Transverse, Z :HURJ5TA Through Thickness, R:45° 7% 45Deg. to the Longttudinal Axis
LX2] GL MAUSKE Gags Longh, A: SOmm RIS Rectangular, B : Somm uBSRT Round, C : 70mm ¥R Rectangular, D: 70mm SR Round, E: 80mm WEBRH Rectangular, F : 80mm AJBEBVS Round, G: 200mm, H: 2°, 1: g7, J: 565/80, K: 4,/50
RA : %D Reduction of Area, Y R :RE(RE: Yietd Ratio, [34 ] A:&H# Acceptabls, Em”ﬁm@mmcr—.mﬁmv 2 :25mm, 3:3.3mm, 4 : 3.33mm, mum.oBB.a“m.mwa_.:.f.ﬂm:_a.m“m.qaﬁ? 9 : MAHE PlateThickness, avnhh&ww\q Product Analysis,
E N:#% Normalized, Q:#EAN Quenched, T :{£RL Tempersd, CR: Controlied Rolled, N I C: NIC Procass/TMC Process, C L C: CLC Process/TMC Process, AR As Rolled, TMR : TMR Process/TMC Process, N R : Normalizing Relled
SH:BEIERKT# Shear Fracture, C F :JRIECHFI® Ci Fracture, L E :#ilB1H Lateral sion, AGS:F—X 7 B Austenite GrainSize, FGS:7:x 54 B Fenite Grain Size, S R : Stress Relleved/Post Wetd Heat Treatment
TREXRBHEEORBELGEBCH > THREEN, TOERFALEBLTNIZL2THLET,
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN
MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT.
A ER
T REREAEE
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SFiEAMIERI @5t

* x & A . * & . TI00-8071 REBTREKAON=THBIS
SHIPPER HANWA CO.. LID. Nippon Steel Corporation HEAD OFFICE  2-6-1, NARUNOUCHI, CHIYODA-KU, TOKYO 100-8071, JAPAN
EXEREER P E2xu@n T TERERTER LS B
REFERENCEMNo. ©  228-38501090 #l M B, E I B E KIMITSUWORKS 1, KIMITSU, KINITSU-CITY, CHIBA-PREF, 299-1141 TAPAN
2 H F B
CONTRACT No. ° _ 1-831-H1-5-4-AT01 INSPECTION CERTIFICATE I N,
" B & CERTIFICATENo. © P-13163  PAGE 59
COMMODITY HOT ROLLED STEEL PLATES % 5 % 8 8
] B ( AS PER EN 10204 CERTIFICATE ON MATERIAL DATE OF ISSUE °_ 2011-04-06
SPECIFICATION °  ASME SA-516 GRADE 70-E10 TESTS 3.1 ) 1001 ZrsDMEstes
X % B B ® = = . CEDMONTON EXCHANGER GROUP OF C- R E X & 2 % 5 tteesCEWSS
DOCUMENT No. CUSTOMER ° _QOMPANIES CUSTOMER'S CONTHOL No. E3001P07Q1 EO7
RS - EER:N _ o % % & B HBY ft % §% 4  CHEMICAL COMPOSITION %
<t i3 B B & MBS E TES =, & MPACT TEST clfsi| M |P[s|a] N[ [mMNvralsisy
| CAST No. mmmxuﬁaﬁ.ﬁﬁﬂm o mm 2V - 50F X100 X100 | X100 [x1000{ > 1000|x100 X100 | x108 EstXExEZEnmm
DIMENSION PLATE No. YS §-p- TS B FT. LB x1000) L 1000t S5
-y fiy| Mass | BBES T LY B e N TE3 [TET SN CA [ B | T1] Pl |
mm, “:inch, ":feet EmwﬂZa. ®1{3] KSY o R, xs 5] w1 {¥] AVC m>9.* | erone)scsate-- serono—| xioe | xron pesoa] croms | cuoom | xuoo | beuoofxm [xiof 3o
. 06 W GA224TESTED-PL o l2s2 [ AVl 6 39 145 'BENEEEEEE
0.75"X120.5" X480° 1 5579 11499 275240610TCI 56 78 128 L TLIF280: Nmm 156 34 2 5 0 8 0 0
: D Vlerr
W o T P18 39 147 9 1 1 1 2 o713 0 [40
m o o 37 4 100 o
06 m G4224FROM T 1282 [ AVG |16 39 145 8 1] 2 1 2| 0t2 03441
0.757X120.5°X480° 2 11158 11499 275240611TCI 56 78 |28 | ITUF28¢ WE _mi 34 2 5 0 8 0 0
! T0 ! H V2T
; 275240612 il : ;
: oo m : pirsl 39 147 9o 1|1 1 2l o1 of j40
m L L 37 4 ;;r 00
06 m GA4224TESTED-PL T T1303 | AVG |16 39 145 8 1] 2 1] 2 012 03441
0. 75°X120. 5° X480" | 5579 11502 275240601TCll] 56 77 28| iliTUF300 |293 | 158 34 2 5 0 8 -0 o
! : : © 11305 :
S 39 147 § A1 1 2 o013 o 40
j m ; ; i 37 4 10 6 0

Z TR NOTES | [ 51 ] Location Orentation 7 - 7, T :5#8 Top, B :fE8S Botiom, L : EXE51A] Longludinal, C : WAHI Transverse, Z: ST Through Thickness, R :45" ¥ 45Deg. to the Longituinal Axis

AYV4044807082 §

mor #AUEE Gage Length, A: 50mm FERB Rectangular, B : 50mm #i/EME Round, C: 70mm MMM Rectanguiar, D: 70mm ABIEH Round, E: 80mm FEEWRS Rectangular, F : 60mm SuE3RH Round, G: 200mm, H: 2°, 1: 8%, J : 5.65/80, K: 4./5o
[ %3 | RA 420 Reduction of Ares, Y R :BERE: Yield Ratio, (%4 ] aam Acceptable, [ S |F : sk FULL SIZE, 2 : 2.5mm, 3 : 3.3mm, 4 : 3.33mm, 5 : 5.0mm, 6 : 6.67mm, 7 : 7.5mm, 8 :6.7mm, o : MEER PlateThickness, | %6 P: B854 Produc Ay,
Ezuﬁﬁ Nomalized, Q:#AH Q T :#EBL Tempered, CR: C Rolled, N I C: NIC Process/TMC Process, C L C: CLC Process/TMC Process, AR : As Rolled, TMR : TMR Process/TMC Process, N R : Nommalizing Rofled mﬂs_ca
SH:EMT® Shear Fracture, CF :MHEBTIR C AR e

linity Fracture, L E i Lateraf on, AGS:A—RFFA MBIHE Austenite Grain Size, FGS:7x 7 hBIlE Farite Grain Size, SR : Stress Relieved/Post Weld Heat Treatment
IREXKEVEEORBEILRAERCH>TREEA. TOERRFELZAELTVSLEHALET.
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN

MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT.
o B ShA
, - \n...um
...................................... T RO
wwanwﬁ%mmﬁvl%cl&rk mmw
PLATE QALY et
o D Sl WS 21




¥ X 0B H—mmulgyﬂm..ﬂn * # . T00-8071 HEBTRERAOAN-THRIS
SHIPPER HANWA CO.. LTD. Nippon Steel Corporation * HEAD OFFICE " 2-6-1, MARUNOUCHT, CHIYODA-KU, TOKYO 100-8071, JAPAN
EXERESES o BEasagms T FERERGEE L E #
REFERENCENo. °  228-38501090 #l B E G B = KIMITSUWORKS "~ 1, KINITSU, KIMITSU-CITY, CHIBA-PREF, 2991141 JAPAN
R Y ES
CONTRACT No. ° _ 1-831-H1-5-4-AT01 INSPECTION CERTIFICATE B sEs %
B B 2 CERTIFICATENo. ° P-13163 PAGE" 53
COMMODITY HOT ROLLED STEEL PLATYES ® T & A A
o] 3 { AS PER EN 10204 CERTIFICATE ON MATERIAL DATEOFISSUE ° 2011-04-06
SPECIFICATION * ASME SA-516 GRADE 70-E10 TESTS 3.1 ) 1001 2¢3DM3 224
X ¥ 88 @ ®E X . EDMONTON EXCHANGER GROUP 0OF ¢c- W E X % % E 8 +E3+sCEWS s
DOCUMENT No. ° CUSTOMER °~ OMPANIES CUSTOMER'S CONTROL No. E3001P07Q@1 EO7
3 B B OB HBYW ft = 5% CHEMICAL COMPOSITION %
<+ * Bxl g g HMES| gons s ILE_TES] CiSi| M |P|S | Ni | & [m|N]V z@.“my
CAST No. 2 | mnmetos-| s = X100 X100 X100 {X1000 | 1000)x100 X100 | x100 | X100 |=108]x 00| somm|xio0 nmm
DIMENSION N Mass | ptege| TFLATENo mma ¥s ye-| Ts Wr i e =83
L Tty 0.2% _ % N TE3[TEY SN CA [ B [ T1 [eaiSlom]
mm, “:inch, ":feet .,1.|.-,|...|.|._!_A.m.,.Hm,mﬂlw. - w1 |5 KS 1 X. %3 % [eo0n) e 100~ X100 | x100 [e198] x1000 | x10000 | x100 100180 | X100 5e7
06 ! GA224FROM oo AVG j16] 39 145 8 1] 2 1 2 0112 0[34/41
0.75°X120.5° X480" d 211158 11502 2752406027TCll]. 56 17 129 : 158 34 2 0 8 0
: {70 o
; 1275240603 i
: [ P15 39 147 9 11 1 20 013 0 (40
: dod 37 4 10 0 9
06 | | i | G4224TESTED-PL | 1] o AVG 116 39 145 8 172 1] 2 o2 o34
0.75X120.5"X480" | 5579 11506 275240607TCI 56 17 28 m ; 155 34 2] 5 0 8 0 0
| - ! P15 39 147 9 i1 i 2 oig d 40
: 37 4 10 0 g
06 GA224FROM Vo ' | AVG 16 39 145 8 1] 2 1 2 012 034/41
0.75°X126.5° X480° 4 11158 11506 275240608TQ1 56 | 77 28| :|[|TUF291 [289 | 155 34 2 5 [} 8 0 0
: . : T0 : : P 1287
; 27524060 i il
: Vo : : P15 39 147 9 11 1 2 013 0 |40
— i o : “ 37 4 100 0 o0
= m P : : .
m ZF R ZU._.mm_E Location Orientation {1 - 7. T :F# Top, B :IEH Bottorn, L :EEXEH A Longitudinal, C : FAXE Transverse, Z : #KM#F1 Through Thickness, R :45° J16 45Deg. to the Longitudinal Axis
m Emr BIAIEE Gage Length, >“m9§ﬂﬁ§m.m§ﬁ. B: somm g Round, C: 70mm P8 Rectangular, D: 70mm AUBERKA Round, E: 80mm PRI Rectangular, F : somm ALK Round, G: 200mm, H: 2, 1: ¢", J:5.65/50, K: 4./80
== [®31 R4 : 420 Roduction of Area, Y R BRI Vield Reto, (%4 | A:8# Acosptatle, |5 |F : MR FULL SIZE, 2 : 2.5mm, 33 3.3mm, 4 : .39mm, 5 : 5.0mm, 6 : 6.67mm, 7 : 7.5mm, 8 :6.7mm, 9 : KN PlateThickness, | %] P :BHBH Product Analysis,
mw E N:#EE Normalized, Q:#EAN Quenched, T:#ERL Tempered, CR: Controlled Rolied, N I C: NIC Process/TMC Process, CL C : CLC Process/TMG Process, AR : As Rolled, TMR : TMR Process/TMC Process, NR : Normalizing Rolled ih.?ameou. turg e
==l SH:¥EMMFE Shear Fracture, CF :IRIEWTE C Wity Fracture, L E :RE¥H! Lateral AGS:F—X 7+ hIE Austenite Grain Size, mom“UHWA._,mNR Fentte Grain Size, S R : Stress Relieved/Post Weld, Heat Treatment mm m".mmm.m
Mm LEREXZZBERORBELBHBICR > THBEH, TOERBELBELTWS L 2THLET,
mm WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HERE!N HAS BEEN
= BROMLEYORECHELIR SERVIEEWINGILES OF THE CoNTRacT. N\
= Checked to ASME Div. 1 ., Qoackc_
= ’
= , O ERYEREREE S I—F Y
= sect.ta L0 g Add. o i
SALC SEP 02 2611
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X % Hmmﬁﬂ!ﬁma.. * # . TI0-80TI EASTFRERAON=THEIS
“SHIPPER HANWA CO.. LTD. Nippon Steel Corporation HEAD OFFICE ' 2-6-1, NARUNGUCH, CHTYODAKU, TOKYO 100-8071, JAPAN
EXEREES - ER2NREN TN FTEEERTER LB R
REFERENCENo. °  228-38501090 #on BT B & KIMITSUWORKS *_1, KINITSU, KINITSU-CITY, CHIBA-PREF, 299-1141 JAPAN
ZHES :
CONTRAGT No. °  1-831-H1-5-4-AT01 INSPECTION CERTIFICATE EnEE s z .
" &2 2 A : CERTIFICATENo. ° P-13163 PAGE’ 54
COMMODITY HOT ROLELED STEEL PLATES : RS S A A
] ® _ ( AS PER EN 10204 CERTIFICATE ON MATERIAL DATEOFISSUE * 2011-04-06
SPECIFICATION ASME SA-516 GRADE 70-E10 TESTS 3.1 ) 1001 2¢tDMesEEs
X ¥ & 5 _ W & K . EDMONTON EXCHANGER GROUP OF ¢C- B E R % % % = tEEE30EWs:
DOCUMENT No. CUSTOMER °_OMPANIES CUSTOMER'S CONTROL No. E3001P07Q1 FO7
5 B OB OB W R s HBY £ % & CHEMICAL,_COMPOSITION %
~ ® x| @ g | MMES NHES|E . y 5l & IMPACT TEST C{si{mm|[P]s i z_v<T,_ow_. o1
. CAST No. T — s mm 2V - 50F X100 X100{ %100 |5 1000 | x 100, <00 100] {100 Hmm
DIMENSION Quan MASS HBEe PLATE No. mmo ¥S ¥P| TS EL mmmm FT. L8 008 k nmw
e T S 0. 2% % || [ mew N TE3 |TEY SN CA[B [ T1 [Pwiselice
mm, :inch, ":feet _K TEST No- 1 15 KS1 &. x3 KM ><nw m>0~..~ ¥ peaoon) o0~ wioio—| xi00 | x100 perse] xioooe | croomn | i x 10880 | x100 57
06 ; G4224TESTED-PL oo (12661 AVG (16 39 145 & 112 1| 2 012 03441
0.75°X120. 5" X480° 1 5579 11507 27524060471cClil 56 78 (261 :i[TLF285 |308 | 157 34 2 8 Jo 8 0
S i i 282 ‘
_" i Pl P15 38 147 9 11 [ 2 o3 9 40
m o - 37 4 10 0 g
T 06 i G422 4FROM N i (2660 | AVG (16 39 145 8 1 2[ 1| 2 oz 03441
0.75°X120. 57 X480" 211158 11507 2752406057C1] 56 78 1281 | ||TLIF285 308 | 157 34 2 5 o0 8§ o o0
: : TO0 - 11282
w 275240606 il - .
| i i PEsS 39 1470 9 1] "1 2 o3 o l40
B _" o L 37 4 10 6 o
06 n_ G422 4TESTED-PL T (291 | AVG 116 39 145 8 1] 2 1] 2 612 03447
0.75°X120.5"X480° | 5579 11510 2752406167C1] 55 77311 ilITUF292 1303 | 156 34 2 s o 8 ¢ o
; o 11283
TS 39147 9§ /1 1 2 913 0 J40
; o m : 137 4 100 0 0

A

AY4L4035107082

[NV AORNA

2T NOTES | [ %1 Locaton Orentation i8¢ - 1,
[m2]6L mssmme cage Longth, A: Somm Trbins mlﬁ B Somm ABBBIT mﬁ C: 7omm FRIBY Rectangular, D: 70mm 58S Round, E: 80mm FHEBH Rectangular, F : 80mm $UBRRF Round, G : 200mm, H: 2+

E RA : ¥ Reduction of Area, Y R :BE{RIL Yield Ratio,

T 588 Top, B:X%:85 Bottom, L : FE¥517 Longitudinal, C : BAK Transverse, Z : 8RR Through Thickness, R:45° F@ 45Deg. to the Longitudinal Axis

A:BH Acceptable, ETX F : SR FULL SIZE, 2 : 25mm, 3 : 3.3mm, 4 : 3.33mm, 5 : 5.0mm, 6 :6.67mm, 7 : 7.5mm, 8 : 6.7mm,

CR: G Rolled, N I C: NIC Process/TMC Process,

E N: %% Nonmalized, Q: AN Q

T :HERE L Temp

y Fracture, L E - ¥t Lateral Expansion, AGS:#—ZFJ1 MY Austenite Grain Size, F G S 1737 bHiHE Forite Grain Size, SR

SH: REMRME%E Shear Fracturs, CF : RIEWTTE Cry

HHMN&EQ%MS%#%H.&#&H&udﬂﬁm?. TOBRE[EZFBLCUBCL2TH/LET,

WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN
MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT.

9 : B PlateThickness, [%6] P 81854 Product Analysis,
CLC: CLC Process/TMC Process, AR : As Rofled, TMR : TMR Process/TMC Process, NR : Normalizing Rotied
: Stress Relieved/Post Weld Heat Treatment

1:8, J:565/50, K:4/50
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AY¥4035207082

O A

= X & . *x # . TI00-807] HEBFRARAON-THERIE
SHIPPER HANWA CO.. LTD. Nippon Steel Corporation HEAD OFFIGE  2-6-1, MARUNOUCHI, CHIYODA-KU, TOKYO 1008071, JAPAN
IXERAEE = ERERE TN FTERERGTER ILE R
REFERENCENo. °  228-38501090 M ®mENE B E KIMITSUWORKS 1, KINTTSU, KINITSU-CITY, CHIBA-PREF, 2991141 IAPAN
Z Y E , .
CONTRACT No. * _ 1-831-H1-5-4-AT01 INSPECTION CERTIFICATE Ewsms %
5 @& % CERTIFICATENo. ° P-13163 PAGE’ 55
COMMODITY HOT ROLLED STEEL PLATES ® T £ A8 8 .
-] ® ( AS PER EN 10204 CERTIFICATE ON MATERIAL DATEOF ISSUE * 2011-04-06
SPECIFICATION ~ ASME SA-516 GRADE 70-F10 TESTS 3.1 ) 1001 253DMsst2s
X & ® 5B ® B X . EDMONTON EXCHANGER GROUP OF C- REXRT2 E = . t¥+:CEWEE
DOCUMENT No. ° CUSTOMER " _OMPANIES CUSTOMER'S CONTROL No. E3001P07Q1 EO7
RSB HBW £ % CHEMICAL COMPOSITION %
+ % ax| ® g | HAES LA ;mm IMPACT TEST, ClsiiM|[P|s]al N | & §§<T—_.“mm
CAST No. g nm 2V - 50FH X100 X100 X160 |x1000 | X1000(x100 X100 | 100 | X100 >et00)x100] xcuml 100) nmm
DIMENSION . PLATE No. g FT.LB hetom 0 82
o fily] Mass | &S g % mmomﬁa waa W|TES [TET| SN CA | B | T1 |[=issiael
mm, ":inch, “:feet ] o TEST No. %1 | s WK ><m m>Q.m oot wcsae-|— sesopa] x100 | x100 etos| xio0 | 000 | 100 x 100]>m | xi0d 57
06 ' G4224FROM : H (12911 AVG |16 39 145 8 1] 2 1 20 012 03441
0. 757 X120.5" X480" 2 1115 510/ 27524061 7/TCl| 55 7 131 (4 ITLIF292 1303 | 156 34 2 5 0 0 o
: T0 v 283
i Zm.:.::m* L o
; fd ; ; Piisl 39 147 o a1 1 2 o3 o a0
R : dl : : 37 4 10 00
06 G4225TESTED-PL S P 1289 1 AVE 6] 38 144 9 2 2 2 2 o713 03443
0.75°X120.5" X480" 1 6579 11512 275240631TClll 56 7 28 | (TLIF2885 (285 | 155 35 26 0 11 0 0
: o 11282
| 1l 1 PTG 38 144 § 2 2 2 2 g3 0 43
i o L 38 8 120 ¢
06 ) G4225FROM o ([288 ) AVG |16 38 144 o 2/ 7 2 2 013 034/41
0.75°X120.5" X48¢0" 2 ::mm. 11512 275240632(TClli 56 77 12¢ (L |TLIF285 [285 { 158 35 2 6 0 11 0 0
: T0 P 1282 .
: 275240633 o ; ;
! T T P16l 38 144 8 2 2 2 2 or3 o (47
m Hll : ; 38 6 12 0 0
&R NOTES | 51 ocation Orentaion 28 - 1, T 08 Top, B 4688 Botom, LRI Longhudinal, C : EAFH Teansverse, Z -#SLATA Through Thickness, R:d5" 1) 45Deg. to the Longitudinal Axis
a GL #RSIEM Gage Longth, A: 50mm RS Rectangular, B : S0mm A& Round, C: 7omm BB Rectangular, D: 70mm A8 Round, E: 80mm TERRH Rectangular, F : 80mm 3884 Round, G: 200mm, H: 2%, 1: 8", J:565/50, K: 4 /B
(%3] RA : 5D Reducton of Avea, Y R :BE(RH. Vield Retio, & A:BH Acceptable, ﬁamngﬁncrrm_m. 2:25mm, 3 : A3mm, 4 : 3.380m, 5 : 5.0mm, 6 :6.67mm, 7 : 7.5mm, § :6.7mm, 9': UMK PlatsThickness, (61 P :mms4 eroduct Anaiysis,
Eznaizn_::n_won. QAN Quenched, T:#EBL Ti CR: C Rolted, zno”z_ovagnvaommm.orounronaoaum\ﬂzo_uaogl»x“>mmo__an.\wzw”._.§mna8mmh§0983m. NR: Normalizing Rolled mpE T e
S H:HE{EREE_Shear Fracture, C F : RIEHTIE linity Fracture, L E :#8¥H Laterat nsion, AGS :%— X5 MHEE Austonite Grain Size, FG S :7x 1 MYIE Fenite Graln Size, S R : Stress Relieved/Post Wald Heat Treatment 0=
LREXRIBEEORBE A IHBICE-> TSI, TORRBAZHEEL TN L2THLE T,
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN
MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT. y
. Qdack-_
EENEREEEEII TS
Headof
PLATE QUALITY
KMITSUWORKS




¥ X & namﬂn'!uﬂma‘u» * # . T100-8071 HRABFREXAOK=THEIS
* SHIPPER © HANWA CO.. LTD. Nippon Steel Corporation HEAD OFFICE ° 2-6-1, NARUNOUCRL, CHIYODA-K, TOKYO 100-8071, JAPAN
EXEMAES - BERUEE T FERERETEZE 1 &
REFERENCENo. ©  228-38501090 A mET B & KIMITSUWORKS * 1, KINITSU, KINITSU-CITY, CHIBA-PREF. 2001141 JAPAN
ZHEE ; :
CONTRACT No. * _ {-831-H1-5-4-AT01 INSPECTION CERTIFICATE EmmEs .
A B & . CERTIFICATENo. ° P-13163 PAGE' 56
COMMODITY  ° HOT ROLLED STEEL PLATES RS & A A
# % ( AS PER EN 10204 CERTIFICATE ON MATERIAL - DATEOFISSUE "~ 2011-04-06
SPECIFICATION - ASME SA-516 GRADE 70-E10 TESTS 3.1} 1001 2%¥DMree s
X ¥ E g : ™ E R . EDMONTON EXCHANGER GROUP OF ¢- EEXREEE S . $::+3s0FWsx
DOCUMENT No. ° CUSTOMER ~ OMPANIES CUSTOMER'S CONTROL No. E3001P07Q1 FO7
= % % i B HBW € % 53 CHEMICAL COMPOSITION %
+ ® Bl g g | HMES HAES 5 &l MPACT TEST| - C/Si| M| P |S [Gaf Mi | & |MoNviralee*sx
. CAST No. nmm 2V - 50F X100 X100 [ X100 {31000 [ X 1000|100 X100 | X308 | X100 [>108] x 109 ; Mmm
DIMENSION QUAH PLATE No. g8 Fr1.18B -~ . L oo &z
A Ty MASS | BURES % i " P [ae NTES [TET] SN CA [ B | T1] =afes] |
mm, “:inch, ":feet K¢ _TEST No. w15 KS1i we\. =3 3 x:[5] AVG EACH b =] x100 | xi00 peroof x10000 | xio000 | xr00 | Ieamnfoom [xi00 s
06. G4225TESTED-PL H H 11268 | AVG 116 38 144 9 2 2 2 20 013 03441
0.75"X120.5" X480° 1 5579 11514 275240634TCl 56 17 (321 :||TLIF289 [296 | 157 38 6 011 0 0
, ol P 1303
". T T 16| 38 144 & 22 2 2 o013 o a3
: : : ; : 38 6 12 0
_ 06 m G4225FROW T 11269 1 AVG f16[ 38 144 § 2] 2 2 2 o3 d3443
0.75"X120.5°X480" 2 ::£ 11514 275240635TC|H| 56 17 32 : .:._..Ng Nmmm 157, 35 2| 6 0 11 g 0
! T0 H : 1303
: 27524063 - : :
m : ; ! ; P16 38 144 8 2 2 2 2 0113 o 41
| | A 18 8 120 o
T 06 ; G4225TESTED-PL : ' V12T | AVG[16] 38 144 9 2 2 2 2 0113 03441
0.75"X120.5" Xx480° 1 5579 11518 27524062%47CH 56 77 129 L ITHIF281: [289: 1 156 35 2l 6 0 11 68 0
; , HE {278
T P16 38 144 8 2 2 2 2 o730 4
R m : 0 : : 38 6 dn L)
||mll F R NOTES [[3¢1 ] Location Orientation £ - 771é1, T :5% Top, B:J&H Bottom, L :FEEH#F] Longhtudinal, C : AHT Transverse, Z M5 Through Thickness, R -45° %11 45Deg. to the Longtudinal Axis
= mnr AT Gage Lengih, A: Somn IR Rectanguiar, B S0mm 3B Round, C: 70mm PRI Rectangular, D: 70mm ABRES Round, E: somm HHIH Rectanguiar, F: 80rmm SLESEN Round, G- 200mm, H: 2, 1: 8, J:5.65/80, K: 4./5
==f LE3]RA <%0 Reduction of Area, YR :IERE soamao.# A:818 Acceptable, L X5 |F » sewest FULL SEZE, 2 $2.5mm, 3 : 3.3mm, 4 : 3.3mm, S 5.0mm, 6 :6.67mm, 7 5 7.5mm, 8 :6.7mm, o : MAKUN PlateThickness, | %6 P masts Product Analysis,
==? Ezuii Normalized, Q:#EAN Q THERL Te CR: G Ralled, N I C: NIC Process/TMC Process, CL C: CLC Process/TMC Process, AR : As Rolled, TMR : TMR Process/TMC Process, NR : Normalizing Rolled AT 3 ‘e
Mw SH:EMBESE Shear Fracure, C F :RIERE® Cr y Fracture, L E 48 Catoral on, AGS:F—R5F )1 MUK Austenite Grain Sze, FGS:7x. 1 b Feriite Grain Size, SR : Stress Ralleved/Post Weld Heat Treatment m%mﬂ-zmm“
= IEEXREBETORBELBIERCE > TREIN. COBRBRERELTVB - LEEHLET,
Wn WE HEREBY CERTIFY THAT THE MATER!IAL DESCRIBED HEREIN HAS BEEN
= MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT.
=+ N
= U, Qackc
= ERNRRBREEI I
= e SO
- ~ KIMTSUWORKS ’
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® X & . x= #* . TI00-8071 MEBFREZALONZTHEIS
SHIPPER HANWA CO.. LTD. Nippon Steel Corporation HEAD OFFICE ° 2-6-1, NARUNOUCHI, CHIYODA-KU, TOKYO 100-8071, JAPAN
EXEMESES - BrRuen TN TERERTERE L & B
REFERENCENo. © 228-38501090 #i BT W = KIMITSUWORKS 1, KINITST, KIMITSU-CITY, CHIBA~PREF, 299-1141 JAPAN
ZHWES
CONTRACT No. * _ 1-831-H1-5-4-AT01 INSPECTION CERTIFICATE SumEs . |
d B & CERTIFICATENo. ~ P-13163 PAGE’ 57
COMMODITY _° HOT ROLLED STEEI PLATES RT&E AR A
# L { AS PER EN 10204 CERTIFICATE ON MATERIAL DATEOF ISSUE - 2011-04-06
SPECIFICATION "~ ASME SA-516_GRADE 70-F10 TESTS 3.1 ) 1001 2¢2DME3¢¢
X % #& 85 M B ® . EDMONTON EXCHANGER GROUP OF C- TREREHE B ¥EE¢CEWSES
DOCUMENT No. * CUSTOMER ' OMPANIES CUSTOMER'S CONTROL No. E3001P07Q1 E07
HERE 5 R K R o W ®E B HBW £ % 4 CHEMICAL COMPOSITION %
+ o ax| 7 o= neEs |3 T &, & meacr TEST C|Si| M P IS [uf Ni ['C [MolNofV Irale 5y
CAST No. Bl mhmtta—| simex e mmm 2Y - 50F X100 X100 | X100 |X1000{x1000{x100 X100 | 100 | X183 be108] x 100 scum{scinm) amm
DIMENSION UAN- PLATE No. MG YS Y| TS = i FT.i{8B oo o5
o iy mass | BBES 5 o EL| (85 Taan N [TES [TEQ] W CA | B |71 |l
mm, “:inch, “:feet Kg TESTNo. " KS | wm_ s Wik ><Q. m>01 1000 scto00-{— sdson—| x100 | 00 eton| xi0000 | xr0000 | xion X 108} x00 | <100 7
06 m G4225FROM o P7T L AV 16 38 144 o 2 2 2 2| o013 o344
0.75"X120.5"X480" 2 11158 11518 275240623TCll 56 17 29| :[ITIF281; 1289 | 156 3 2 6 0 11 0_0
: TO ’ o 11278
) “. 275240624 o i .
: o ; ; Pli6l 38 144 8 2 2 2 20 013 o (41
: _ : _ 3 6! 12 0 0
06 ' G4225TESTED-PL P 1253 | AVG [16] 38 144 9 2 2 2 2l 013 03441
0.75"%X120.5" X480" 1 5579 :mw&jNNmNaamNm._.n_ 56 17 128} TLIFI266: 266 | 1586 35 2§ 0 11 0 _ 0
: oo 1280 v
! PTG 2‘,_ 44 8 22 2 2 o3 o [
_ L : : wmﬁ 6 12 0_0
— 06 ! G4225FROM o 12531 AVG J16| 38 144 o 22 2 2 o013 03441
. 0.757X120.5" X480" 2 11158 11520 275240626TCl| 56 77 (29 | ) |TLIFI266 1266 | 156 35 2 6 0 11 06
_ T TO i 280 :
275240627 I i
m T o P16l 38 144 8 22 2 2 a3 o 47
m e : ; 38 mﬁ 12 0 0
2 R NOTES |[ 31 ] Location Orentation £ - 11, T :S8 Top, B:h Botom, L - EREA1 Longltcingl, C : AT Transverse, Z : 857 Through Thickness, R:45" 7741 45Deg. to the Longitudinal Axis
(2] 6L B Gage Lengin, A: Somm MM Rectangular, B: Somm AuBMBT Found, C: 70mm PiEEET Rectangular, D: 7ommALBA@H Round, E: 80mm FHBRH Rectangular, F: 8omm AZHRH Round, G : 200mm, H: 2%, 1: 8%, J:6.65/80, K: 4./5
(23] R4 :#D Roduction ot Ares, YR :BERIE Yiewd Ratio, E A:&% Acceptable, Em RBTIEFULLSIZE, 2 :2.5mm, 3:3.3mm, 4 : 3.53mm, 5 : 5.0mm, 6 : 6.67mm, 7 : 7.5mm, § :6.7mm, 9 : MR PlateThickness, el p masnn Product Analysis,
7] Ny wormatizod, Q:#AR Quenched, T AR L Tempered, CR: G Floed, N I C: NIC Procsss/TMC Process, CL.C: CLC Process/TMC Process, A R : As Rolled, TMR : TMR Process/TC Process, N R : Nomafzing Roled Wk Tomporaturs
SH:E#REIR Shear Fracturs, CF :IRIEREEH C Fracture, L E :#EH! Lateral Ex on, AGS:F—2FJ hHIHE Austenite Grain Sze, F G S :7x 5 M Forrte Grain Size, SR : Stress Relleved/Post Weld Heat Treatment mmmmsmmmn
: Hﬂﬂuﬂ.ﬂﬁ@»ﬂﬂﬁﬁﬁ%ﬁﬂ##ﬁﬁuﬂﬂmm*.: TOBERBHEERBL TS L2 EHLET,
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN
MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT. :
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§ M H B, B GE B #F KIMITSUWORKS. ~ 1, KINITSU, KIMITSU-CITY, CHIBA-PREF, 209-1141 TAPAN
CONTRAGT No. *_1-831-H1-5-4-AT01 INSPECTION CERTIFICATE 5w EEn .
2] G 3 CERTIFICATENo. ~ P-13163 PAGE ’ 58
COMMODITY  °  HOT ROLLED STEEL PLATES : R fTEAA
-] B _ ( AS PER EN 10204 CERTIFICATE ON MATERIAL DATEOFISSUE * 2011-04~06
SPECIFICATION °  ASME SA-516 GRADE 70-F10 TESTS 3.1 ) 1001 ZtsDNeresse
X ¥ B 5 2 ® R . EDHMONTON EXCHANGER GROUP OF C- " ERERESE . trExCEWES
DOCUMENT No. CUSTOMER ~ OMPANIES . CUSTOMER'S CONTROL No. E3001P07Q1 EO7
. MRS o % B B HBW . % g %  CHEMICAL COMPOSITION %
. % LI BEES < Clsi| m[P[s|af Ni [a [MN[vEaPr|is
. CAST No. mm %100 X100{ X100 {x1000|X1000|x100 X100 | >100 | X100 x108| x toof xim0)x100 nmm
DIMENSION Quan s PLATE No. o , " =55
o 1| MASS | BRES % 459 N[TE3 [TE] SN CA | B | 71 [rnlsaifc
mm, ":inch, “:feet Ki TEST No. o lafE KS 1 R. =3 . i % beron 1800~| X100 | X100 108 x30000 | 10000 | x100 X 100{ 0D 1080 %7
06 G4225TESTED-PL oo 11289 | AVG 16 38 144 o 202 2 2 ol13f oa4ar
0.757X120. 5" X480" | 5579 11522 275240619TCH| 56_.[. 77 428 | :l[TUF28% 299 | 1568 {35 .2 6 o 11
_ : Pl 1278
m o e P16 38 144 @ 2 2 2 o3[ o Jar
“ R S - ] 38 6 12l @ ¢
06 : G4225FROM O 11289 | AVG |16 38 144 9 2/ 2[ 2 2 o013 03441
0.75°X120.5° X488" 2 1%158 11522 2752406207TC1| 56 7728 {]|TUF289 200 ;lm; 35, 2 6 \a_ 10 6
! T0 N . L1278
| 275240621 o il
." oo i P16l 38 144 8§ 202 2 2 o3 o [a1
. - 38 6 12 0 ¢
, 06 : G4225TESTED-PL i i [288 | AVG {16 38 144 9 2/ 2 2 2 o013 03441
0.757X120. 57 X480" 1. 8579 11526/.275240628/1C)| 55 77 26| !||TLF294 ng 156 35 2 6 g 14 0 o
: I 11295
P16 38 144 8 22 2 2 o130 [
i } - i i 38 6 12 g ¢

* R NOTES | 37 tacation Orlentation fzi « %1, T :SER Top, B: R Bottom, L : EREHTA Longitudinal, C : A1 Transverse, Z : 4L Through Thickness, R:45° i 45Deg. to the Longitudinal Axis

(L

AY4035507082

I

(AR

[%2] 6L EkmEm Gags Langh, A: Stmm THHRH Rectanguiar, B : Somm 3BEEA Round, C: 70mm RS Rectangular, D: 70mm SuBMBS Round, E: 80mm FBAH Rectangular, F : Somm ABEBA Round, G: 200mm, H: 2', 1: &, J: 565/80, K: 4./5o
3] ra : #D Reduction of Area, Y R :BERREL Yild Ratio, A8 Acceptabte, [ X5 [ : M1 FULLSIZE, 2 : 25mm, 3 :3.3mm, 4 : 3.33mm, 5 : 5.0mm, 6 :6.67mm, 7 : 7.5mm, 8 :6.7mm, o ; $UASUS PlateThickness, | X6 | P 8244 Product Analysis,
Eznﬁi Nomakzed, Q:MA# Quenched, T :#ERL Tempered, CR: C Rolled, N I C: NIC Process/TMC Process, C L. C: CLC Process/TMC Process, AR : As Rolled, TMR : TMR Process/TMC Process, N R : Normalizing Rolied ’ W T M.Bca e
S H:EMMES Shear Fracture, C F :BRIEMTE#E Crystaflinty Fracture, L E : Bil¥Hi Lateral nsion, AGS:A—2 73 MHLEE Austenite Grain Size, F GS:7 x5 hhiBE Fenite Grain Size, SR : Stross Relleved/Post Weld Heat Treatment m%r.mmm.m

IR RROEEORBELRERCR > THBEI N, ZOBRURAEAEL TS LE2EALET.

WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN
MADE [N ACCORDANCE WITH THE RULES OF THE CONTRACT.
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REFERENCENo. = 228-38501090 B B % T B E IMITSUWORKS L, KIMITSU, KINITSU-CITY, CHIBA-PREF, 299-1141 JAPAN
3 ' ; :
GONTRACT No. | 1-831-H1-§-4-AT01 INSPECTION CERTIFICATE EaEES 5 .
W 5 B CERTIFICATENo. ° P-13163  PAGE~ 59
COMMODITY ° MOT ROLLED STEEL PLATES Ra & AR
] - { AS PER EN 10204 CERTIFICATE ON MATERIAL DATEOF ISSUE ° 2011-04-06
SPECIFICATION °  ASME SA-516 GRADE 70-E10 TESTS 3.1 ) 1001 25sDU* 3% ¢
X & E B ®E X EDMONTON EXCHANGER GROUP OF ¢C- R E R B 2 & S tt:34CEWeS
DOCUMENT No. CUSTOMER OMPANLES CUSTOMERS CONTROL No. E3001P07Q1 EO7
BURBE 2 3 B BB HBW ft 4} CHEMICAL COMPOSITION % ._
~ B Rmy W OB = Clsi| Ma| P |S |c Ni | & |Mo[N|vaPs sy
CAST No. mmm B R o xiof X100} X100 |X1000| X1000{x 10 X100 | X100 | X100 {ociosf<ron xumBIX100 nmw
DIMENSION o ' Y PLATE No. YS NP : [x3000 1001 =85
o i) mass | BBES & EL N [TE3 [TEN| SN CA | B | T [eoisis
mm, “:inch, “:feet TEST No. w105 KS 1 X wiggo—| <100 | 100 petso] xrom | croomn | xo0 | ereolam <t 7
76 ! ET?:N FROW _ AVG |16 38 144 9 NIA 2 2 0113 o34
0. 75" X120. 5" X480" 11158 11526 2752406297Cl 55 17 12 156 35 2 g 11 0 0
; T0
i 27524063
; piTel 38 144 8 2 2 2 2 o3 o [41
: 38 8 120 o 0
67 G422 ATESTED-PL i AVG (16l 39 145 8 172 1 2 of12 03441
0.875°X120. 57 X480" i e509 11495 275240713TCl 58 77 311 | [TUF29% w: 156/ {34 2 & o, 8 o 0
: A 1 L
W T T pe 38 146 8 2 1 1| 2 014 o {4
j L o 36 4 11 o o
07 : GA224FROM o 1288 | AVG |16 39 145 8 1 2 1 2 012 03441
.0.875° X120. 5" X480" 2 13018 11495 275240714761 55 77 1314 i|ITLIF291 1294 | 156 34 2 5 0 8 o 0
: To “ T1290 .
: 275240718 : o
: o o e 38 146 8 2 1 1 2 o4 o l¢
: HE : ; 386 4 11 o 0

AY4035607082

Eznﬁi

"% M NOTES | [ 31 ] Location Ortentation (/& - ¥, T :§ Top, B: MK Bottom, L : RS L
GL SR Gage Length, A: 50mm TR Rects
RA : 3D Roduction of Area, Y R :FERIL Yield Ratio, 34 | A:# Acoeptable,
hed, T:HERL T

d, CR: G

S H:EMREE Shear Fracture, C F:IBMREE

fized, Q:HEAN Q

Fracture, L E : S8 Latoral

d Rofled, N I C: NIG Process/TMC Process,

dinal, C : HANE T

far, B : Somm BRI Round, C: 70mm 5B Rectangular, D: 70mm SUBEBA- Round, E: 80mm
[ 5 |F  pomEFULL SIZE, 2 : 25mm, 3 : 3.3mm, 4 : 2.33mm, 5 : 5.0mm, 6 : 6.67mm, 7 : 7.5mm, 8 :6.7mm, 9 : SAHR PlateThickness,
CL C: CLC Process/TMC Process, AR : As Rolled, TMR : TMR Procesa/TMG Process, N R : Norinalizing Rolled
0. AGS:F—X7F- NEHE Austenite Grein Size, FGS:7.x 54 hAillf Ferts Grain Size, SR : Stress Ralisvad/Post Weld Heat Treatment

Z 4REFTR Through Thickness, R:45° & 45Deg. to the Longitudinal Axis
F: 80mmLBRE Round, G: 200mm, H: 2%, I: 8% J:5.65/50, K: 4./So

RSB Rectangular,

PR REBEEORSE AR THES A, FOBERREERRL TS LEEALET.

WE HEREBY nm,w._._.m<;,_.=>.q. THE MATER{AL DESCRIBED HEREIN HAS BEEN
WADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT.

Doxe] P9854 Product Analyss,

ET wes

e

1
Ve
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,SHIPPER HANWA C€O.. LID. HEAD OFFIGE ~ 2-6-1, MARUNOUCHI, CRIYODA-KU. TOKYO 100-8071, JAPAN
EYEEAER 22 u@m TN FTERERTIRLIEA
REFERENCENo. * 228-38501090 m KIMITSUWORKS ~ 1, KIMITSU, KIMITSU-CITY, CHIBA-PREF, 299-1141 JAPAN
n B ES . . )
CONRAGT Mo, 1-831-H1-5-4-AT01 INSPECTION CERTIFICATE EnEES R .
5 & B CERTIFICATENo. ° P-13163  PAGE~ 98
COMMODITY HOT ROLLED STEEL PLATES i REE R B .
) i’ { AS PER EN 10204 CERTIFICATE 0N MATERIAL DATEOFISSUE = 2011-04-06
SPECIFICATION ~ ASME SA~-516 GRADE 70-E10 TESTS 3.1} 1001 2+sDME 3
X EE B m = x  EDMONTON EXCHANGER GROUP OF C- S ERXREEES $33++CFEWE:
DOCUMENT No. ~ CUSTOMER ~_ QMPANLES CUSTOMER'S CONTROL No. E3001P07Q1 EO7
’ 3 B OB OB HBW {2 s 4  CHEMICAL COMPOSITION %
~+ S x| mom | PES mozs|s L Clsil  Ma| P |S|of Ni | & |Mo|no[VvEafs|iss
CAST No. mm..~ ROomA | imRE [ wrod x100] x100 [x1000 | x1000]xi0] x108 | 100 | X180 feton)xine scamix100 ﬁmm
DIMENSION QUAN PLATE No. vs vpl Ts K 1000 | 1001 «35
o | mass | BEBES o L) o [A5OF N TES [TE)] SN CA [ B | 71 [rae
mm, ":inch, ":feet K TEST No. w1 b KS | R. w3 P ¥ ><nq m>0~..~ Fima a06-|— w1000—| <100 | x100 [erea] 10000 | xto0ee | xi00 <100 {<ted 7
20 G3952TESTED-PL ; : 11303 | AVG 16/ 38 146 6 2 2 2 1 012 02841
2. 25" X121" X480" 1 16809 09877 27524200270 49 75 1381 [ITLIF303 {310:( 146 34 1§ g 1 00
: N 298 1
: b : : Pliel 38 145 6 ¢ 2 2 1 012 g |4t
: o : : | 35 5 18 2 0
70 : G395 TESTED-PL T 1307 | AvG (16 37 145 § 2 1 2 012 03241
2.25°X121"X480° 1 dm.mcm 09894 27524201 .:“m‘V 53 75 |36 : .—_._uwcmm 305 146 31 2l 4 o 10 1 0
: H . EARE _
! T o P 37 746 6 21 1 2 ot o 4
m o - 33 4 140 0
TOTAL 4622349128 i i
: HEAT TREATMENT. H ; :
} PLATE & ITE{S]T SPECIIMEN NORMALUZH : 910CX TOMEN.
m CHARPY TMPACT TEST [TEMPERATURE (SIN[:~ 46C
: LADLE CEIQ1 = CHMN/61 z_"+|n|=u|m CR :ofuf\m
: PRODUCT CEQ1 = CHUN/6+ (N n:u (CRHMOEV) /5
: LADLE TEY = CU+NI+CR+MO : :
i LADLE TES = CRtMO - : ; :
: PRODUCT TEM = CU+NI+CRHMOY ¢ : :
% % NOTES] [ 1] tocmtion Oriotation 288 - %7, T 5 Top, B8 Boftom, L. :FEREZ51 Longhudine, C : AT Transverse, Z 45071 Triough Thicknoss, R:47 51 45Dog. to the Longitudin) Axis
m GL BGAFEM Gage Length, A: 50mm ﬁwnsm.ms.ﬁ. o - o AU Round, C: 70mm ERMHA Reotangular, D: 70mn SUBHB Round, E: 80mm M Rectangular, F: somm ABERS Round, G: 200mm, H: 2 1: &7, J: 565750, K: 4./50
(53] R A : 5D Reducton of Area, Y R:RERIL Yiel Fiato, X4 | A& Acceptable, U35 | p - gl FULL SZE, 2 : 2.6mm, 3 : S.3mm, 4 : 3.33mm, § : 5.0mm, 6 : 6.67mm, 7 : 7.5mm, 8 :6.7mm, 9 : A4 PlateThickness, 6] P 34447 Product Analysis,
IE N R d, Q: AN Q T :#RL Tempered, CR:-C Rolled, NI C: z_ov.dowmm:.zovaosm.nro"os_uaaaow\q;ovaoo&.?w“?mo__ma..H.Zw“._.zmvaomwm:zomaocﬁ.zw..zg:n_ﬂ.zomb__mn ﬂﬂm._.%!.s
S H:EHEREE Shear Fracture, C F :MiERE 3 C linity Fracture, L E -85l Laterat islon, AGS :—25F- FAIE Austenits Graln Size, FGS: 7254 hHEE  Fentte Grain Sizo, SR : Stress Relisved/Post Weld Heat Treatment ;
Hmmﬂﬁ%..ﬁ&ﬁﬂﬁﬁ.#%ﬁ_umnﬁﬁﬁudﬂ.ﬁmﬁ: FOERBHEERRLTVSLEHEBALET,
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN
MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT. .
n\r/ Adaclc |
W/
ERNEHEREES I — TV 4=
Headof :
PLATE QUALITY DEPT.
KIMITSUWORKS




A

B . .

¥ X & * # . T100-8071 EEBTREXAON=TR6EIS
SHIPPER HANWA CO.. LTD. gmﬂn— Borporatio HEAD OFFICE " 2-6-1, WARUNOUCH, CHIYODA-KU, TOKY0_100-8071. JAPAN
EXERAES _ EanEm . T4 TRREREWERLER
REFERENCENo. ©_ 228-38501090 8 B BT B OE KIMITSUWORKS 1, KINITSU, KINITSU-CITY, CHTBA-PREF, 299-1141 JAPAN
"y EE
CONTRACT No. ° 1-831-H1-5-4-AT01 INSPECTION CERTIFICATE B EE S " .
B & B CERTIFICATENo. ° P-13163  PAGE’ 99E
COMMODITY °  HOY ROLLED STEEL PLATES A ® 7& A B
-l B { AS PER EN 10204 CERTIFICATE ON MATERIAL DATEOFISSUE ~ 2011-04-06
SPECIFICATION °  ASME SA-516 GRADE 70-E10 TESTS 3.1 ) 1001 2¢sDMe et
X % & 5 = = =m . EDMONTON EXCHANGER GROUP OF (- RERERES trerrCEWSS
DOCUMENT No. CUSTOMER _~ OMPAMNIES CUSTOMER'S CONTROL No. — E3001P07Q1 EO7
5l 3 B # % e m HBW A 4 CHEMICAL COMPOSITION %
sk ® Al g om | PPES| mpxs|d ¢ \_-mg»ha@m Clsi] Ma| P[5 |G Ni | @ | Mo|No| Va5 28
CAST No. 88 . AWA 2y - 50 xtof x100] 100 |%1000 | x1000|x 100 X100 | X100 | X100 fc108] x 100 nmm
DIMENSION e Mass | BmEBRE PLATE No. mm EL mmmm ET. LB priome 1 nmm
v TITY o |7 ]| |@ad N [TE3 {TE? SN CA B | Ti [P5%i%e
mm, “:inch, “:feet K TEST No. - % %3 mm %1% AVG | EACH HX 900~{— »i600~] X100 | <100 Isi96] x10000 | 1000 | X100 < 100} 0w {x108 x7
: CHEMICAL (o - P xnologol :
: CHEM]IGAL ¢l SN ixiviedo] ¢ ;
: CHEMICAL do ;[ rE3” oo :
i LADLE TREATMENT : VIACUUM |DEGASSIED : !
! SULPHIDE SHAPE CONTROL I ! :
m | - Aﬁ?
' I ; : : \ b
: oo ; : V4R
H H ' vy y "4

% R NOTES J %1 ] Locaton Olentation {6t - 75, T 366 Top, B -1 Botiom, - ERE-517] Longiudinal, C : BASTA Transverss, Z 018 Through Thidaess, R:45" 777 45Dap. to the Longituctinal Axls
m GL WA Gago Longh, A; Soran FBBINK Pacis 5 o, Found. C- 7omn #BHIS Rectanguler, D: 7omm ABHH Round, £: 8l ¥ BAE Rectangidar, - almm SBMBA Round, G: 200mm, H: 2, 1 8%, J:565/50, K: 4./%0
(551 R - 260 Roducton of Area, Y R :BERIE Yield Ristio, |4 ] A:2# Acceptanle, [ %5 |F SRS FULLSIZE, 2 : 2.6mm, 3 : 33mm, 4 : 3.39mm, § ; 5.0, 6 : 6.67m, 7 : 7.5m, § 67mm, 9 : BBEN PlateThickness, | %6 | P:BISA¥ Product Analysis,

Ezuxﬂ ized, Q:MAN Q A T o .

S H:EEfEWE® Shear Frcture, C F:MRIEHEE

T 4R L Tempered, C R: Controlled Rolled, N I'C: NIC Process/TMC Process, C L C: CLC Process/TMC Process, AR: AsRolled, TMR : TMR Process/TMC Process, N R : Normalizing Rolled
inity_Fracture, L E :#iSH Latoral on, AGS:d—XF-F1 M Austenits Grein Size, FGS:7x 5 hHE Fonite Grain Size. SR : Siress Refieved/Post Weld Heat Treatment

RS TREDEEORBELIMAHICRE > TRET A, FOERBHALRELTOS T EEEALET,
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN

AVYLA039607082

AN

]

MADE [N ACCORDANCE WiITH THE RULES OF THE CONTRACT.
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QCC-001 (01-01-2011) R.14

(D) CERTIFICATE OF COMPLIANCE

edmonton exchanger
& manufacturing itd.

]

5545-89 Street Edmonton, Alberta Canada T6E 5W3  www.edmontonexchanger.com tel 780.468.6722 » QC fax 780.466.4668 » sales fax 780.466.5155

Gustomer BROMLEY MECHANICAL SERVICES 5475807 Work Order CI0913 Date2011/08/26 cotc# 26974  Pagetof1
Requlred Recorded | Form,
troms Description Gy Heatd MinThk | MinThk | Proc.
H90913~-1 HEAD(S) - Semi~Elliptical 2:1 - 0.7500" NOM 11328250-62306 0.6875"|0.7110" |1
(0.6875"_MIN) X 24" OD -
(Material Spec: SA 516-70 Normalized) 1|SB64460-PB30310001 0.6875"10.7090" |1

Forming Procedure:
1. Hot Formed @ 1650F/899C and Alr Cooled

Supplementary Requirements

Normalized Materlal identification Marking:

'MT' indicates normalized by the mill per ASME Code Section I, Part A, SA 20, Paragraph 13.1.1.

‘GMT indicates normalized by Edmonton Exchanger per ASME Code Section Il, Part A, SA 20, Paragraph 13.1.2.

‘GT indicates nommalized by Edmonton Exchanger per ASME Code Section VIIl Division 1, UG-85 or ASME Code Section |, PG-77.4.

The item(s) listed above comply with the requirements of ASME Code Sectlon |, PG-29, PG-81 and ASME Code Sectlon Vi, Division 1, UCS-79(d),
UG-79 & UG-81. All welders and procedures are qualifled to ASME Code Section IX. Materlal being supplied conforms to the latest ASME Code
Sectlon I, Part A, 2010 Edition.

Supplementary Examination - tems
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edmonton exchanger

& manufacturing ltd.

QCC-004 (01-01-2011} R.11

CERTIFICATE OF COMPLIANCE

5545-89 Street Edmonton, Alberta Canada T6E 5W9

www.edmontonexchanger.com

tel 780.468.6722 » QU fax 780.466.4668 * sales fax 780.466.5155

(Material Spec: SA 516-70 Normalized)

Gustomer BROMLEY MECHANICAL SERVICES p575688 Work Order C90707 Date 2011/08/17 cotc#26741  Pagetofs
Homs ' Description aty Heaté Weid Proc. | form-
$90707-1-1 SHELL(S) =~ 0.7500" NOM X 24* OD X 60° 110909L-78306 WP600 4

Forming Procedure:
4. Cold Formed

Suppliementary Requirements

Normaiized Materlai 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 II, Part A, SA 20, Paragraph 13.1.2.
‘GT' indicates normalized by Edmonton Exchanger per ASME Code Section VIII Division 1, UG-85 or ASME Code Section [, PG-77.4.

The item(s) listed above comply with the requirements of ASME Code Section i, PG-80 and ASME Code Section Vill, Division 1, UCS-79(d), UG-79 &
UG-80. All welders and procedures are qualified to ASME Code Section IX. For tacking carbon steel items, roundbar used is 1018 Cold RoHed.
Materiai being supplied conforms to the latest ASME Code Section Il, Part A, 2010 Edition.

Suppiementary Examination - ltems
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OFFICINE NICOLA GALPERTI E FIGLIO S.p.A.

Capitate Sociale € 2.802.500.00 inmuraments verssto

SPETT LE / MESSRS:

03=Chromium + Molybdenum
FC=Carbon Equivalent Short Formula
FL=Carbon Equivalent Long Formula

04=Copper+Nickel+Chromium+Molybd. +Vanadium CU+NI+CR+HO+Y

CR+40
C+(MN/6)
CH+(MN/6)+( (CRHHO+V) /5)+( (Nl*CU)/lS)

Sede Legels e Ammnistratve: 23024 CERVIO (LC) - VAs Enrico Farmi, 46 GALPERTI CANADA ULC
CCILAA wawmnou:n REA1“IB CF. o P.IVA ITO0206060130
mtomtlnmo (00) I.oclnﬁs Aou- ::“mcﬁ’z“';;i?::s:::::;:AL - 3931 - 76 AVENUE
3
A | oo camne ;f:“““m el EDMONTON, ALBERTA, T6B 258 (CDN)
cqﬁﬂt’ﬁ‘.r‘.cm‘#mn& . DATA 1 DATE VS ORDINE 7 YOUR DATA 1 DATE
013076/1 27/04/2011 27373 23/07/2010
POS /ITEM CESCRIZIONE / DESCAIPTION QUANTITA” gia]  MATERIALE / MATERIAL N° COLATA I PROVA AScInERA [
11/11 2" 600 WN RF 160 NALF2 81 FSF4 175 (S |ASTM/ASME A350 LF2 CL.1 | 8615-10/20 OLIFER/ACP SPA  |A
NACE MR-01-75
. ANALISI CHIMICA / CHEMICAL ANALYSIS
€% |MN% | si% | P% | s% | cRw | N [Mo% [cun [ ve [sue [ aw [new [ me [ v [ COXT BY | HY
A 0,164 1,200( 0,200{ 0,013 0,007} 0,110( 0,120} 0,045{ 0,240} 0,012 0,008] 0.020 | 0.002{ 0.001 | 0,010 | 0.013 ;0,0005 (0,0002
A (C| 0,160] 1,195] 0,195] 0,010{ 0,003| 0,105| 0,110| 0.040( 0,135( 0,010} 0,005| 0,025 0,001 0,001 | 0,010 | 0,013 {0, 0001 {0,0002
0r| CAx 04 | 03y | FCY | FLX
At [0,001] 0,003 0.4271 0,155 0.364 ( 0,414
A |C] 6,001 0,003 0.400 | 0,145 0,359 0,406
NOTE / NGTES C = ANALISI DI PRODGTTO / CHECK ANALISYS

CARATTERISTICHE MECCANICHE / MECHANICAL PROPERTIES
TRAZIONE / TENSILE RESILIENZA / CHARPY TEST

’ OIAMETRO OUREZZA

TiPO SEZIONE [LUNGHEZZA| TEMP. ROTTURA [SNERVAMENTO| ALl | CONTR. | TiPO TEMP. VALOR! / VALUES "

weg | PROVETTA [ ™ ,5e, LENGHT | TEMPERATURE SLE ELONG % |AEDUCT. % | TYPE  |TEMPERATURE

RMAMETER | mmq, mm. C ﬂpa “ﬂi‘)’a KV C Joule |AVER ACE

AlS 12.50 122,70| 50.00 20 485 250 | 22,0 | 30.0 -0 | Min. 27 Med. 27 | 197
A0 12,50 122,70| 50,00 20 501 3971 29,2 | 71.6 -50 100 - 105 - 106 174
NOTE / NOTES 0 = OTTENUTE / OBTAINED

A =mm.1,45/ 85%

Lateral Exp/Shear Area (Average)

S = STANDARD

TAATTAMENTI TERMICI / HEAT TREATMENTS

NOTE QENERALI / GENERAL NOTES

A {Normalized at 900 dgr.C for

1 h.-Cooling from 900 dgr.C in still air

FINITURE / ROUGHNESS

A

FSF4=Ra 3,2 - Ra 6.3

STANDARD
Bl = ASME B816.5 Ed.2003

NOTE /NOTES

Flanges comply with NACE MR-01-75 / IS0 15156-2 and NACE MR-01-03 Ed 2007 and Sour Service Requirements.

MARCHIO DI FABBRICA
TRADE MARK

DATA COLLAUDO INT.
INT INSPECT DATE

27/04/2011

COLLAUDATORE INT.
INT INSPECTOR

E.SBATTELLA

ENTE UFFICIALE DI COLLAUDO
INSPECTION AUTHORITY

”ZL(A
|

€A 0388 Cartitied ace. PEDON2AEE
1840087 By LLOYD'S Regiter
170-0018 tio LRC 160212




OFFICINE NICOLA GALPERTI E FIGLIO S.p.A. SPETT.LE / MESSAS
oeutopte s Ammiivvagvt 23824 DEWIO L0}« Vo Enics Farms. 48 GALPERTI CANADA ULC
C.CLAA Lxunm“s‘ml“ REA7“|6 CF. ¢ P.IVA ITO0205890138
s m;;‘o‘::'o;:-.;;:w
25 e i o1 Lt e mm 3931 - 76 AVENUE
CERTIFICATO DI COLLAUDO  EN 10204 -
il cenenncnfeo o =N 10204 : EDMONTON, ALBERTA, T6B 258 (CDN)
31 100980
FICATE N. * DATA / DATE VS ORDINE / YOUR DATA / DATE
013040/1 27/04/2011 27373 ‘ 23/07/2010
POS 1TEM DESCRIZIONE / DESCRIPTION QUANTITA'lgja)  MaTERIALE /MaTERIAL | N° COLATA FROVA ACCINERIA v
uu1 2° 600 WN RF 160 NALF2 B1 FSF4 175(S {CSA 2246.12-09 GR290 SS | 8615-10/20 OLIFER/ACP SPA [A
NACE MR-01-75 -
. ANALIS| CHIVICA | GHEMICAL ANALY 918
C% | MN% | SI% P% S% | CA% | Nt% | MO% | CU% | V% | SN% | AL% | NB% | TI% N % [oi}1 B X [ HX
A 0.164| 1,200] 0,200 0,013 0,007} 0,110 0,120| 0.045 0,140{ 0,012| 0,008| 0,020 0,002 | 0,001 | 0,010 | 0.013 ;0,0006 0.0002
A |c] 0,160] 1,195} 0,195] 0,010| 0.003| 0,105 0,110} 0,040| 0,1351 0,010} 0,005} 0,025| 0,001 | 0,001 | 0,010 | 0,013 (06,0001 0,0002
0r | car 04% | 03% | FCX | FLX
A 0,001 0,003 0,427 0,155 | 0,364 | 0,414
A |C] 0,001] 0,003 0,400 0,145 | 0,359 | 0,406
NOTE 7 NOTES T = ANALISI DI PRODOTTO / GHECK ANALISYS
04=Copper+Nickel+ChromiumtMolybd. +Vanadium CU+NI+CR+MO+V
03=Chromium + Molyhdenun CR+MO
FC=Carbon Equivalent Short Formula C+(MN/6)
FL=Carbon Equivalent Long Formula C+(MN/6)+( (CR+MO+V) /5)+( (NI+CU) /15)
CARATTERISTICHE MECCANICHE / MECHANICAL PROPERTIES
TRAZIONE / TENSILE RESILIENZA / CHARPY TEST
’ mirg | DIAMETRO |oeyiong [LuNGHEZZA]  TEMP ROTTURA [SNERVAMENTG] AL | CONTR. | TIPO TEMP PUREZA
e | PROVETTA | "geq | tenaH?  |TEMPERATURE|  TENSRE vE0 | EoNGs [AEUCT | Tpe lrewpgRatumg|  VALORI/VALUES
MMVETER | mmq. mm. C Mpa Mpa KV C Joule |AVER ACE]
AlS 12,50 [122,76{ 50,00 20 414 290 | 20,0 -0 | Min. 27 Med. 27 | 197
A0 12,50 122,70] 50.00 20 501 397 | 29,2 71.6 -50 100 - 105 - 106 174
NOTE / NOTES O = OTTENUTE / OBTAINED
tateral Exp/Shear Area (Average) § = STANDARD
A =mn.1,45/ 85%
) TRATTAMENTI TERMIC) / HEAT TREATMENTS i NOYE GENEAALI / GENERAL NOTES
A |Normalized at 900 dgr.C for 1 h.-Cooling from 900 dor.C in still air FINITURE  ROUGHNESS
A FSF4=Ra 3.2 - Ra 6,3
STANDARD
B1 = ASME B816.5 Ed.2003
NOTE / NOTES
Flanges comply with the requirements specified for SSC Region 3 sour service in NACE MR-01-75 / ISO 15156-2 and CSA.
Materia) according to NACE MR-01-03 £d.2007.
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GDTK }L(m 1498-1,30NG JUNG-DCNG,
comoreton  INSPECTION CERTIFICATE  irs™

(EN10204:2004 3.1 / 1SO 10474: 1691 3.1B)

Customor MRC Midlield Cedilicale No. 20110504279 Date | 2011/05/25
P.0 No. S 759 055456 Projoct Name | STOCK
Job No. POR/Req’n No.
[Specllicatlan | ASTM/ASME A/SA420 WPLG(07 £.809 Add.) i
for Materlal | NACE MRO175 / 1SO 15156-2 AND NACE MR0103-2007 Starting Material | SEAMLESS PIPE
f:,']‘,’,f,f:f’.g‘,’;‘,, ASME B16.8-2007 Dimansian and Visual Inspaction | GOOD
Heat Code No Q'y Heat N.D.E
(HCN) No. Doesctiptions (Pes) Troalmant (@000)
88176 otz [AEDUCING TEE SCHBO BW 10'x 6" 5 N: 910°C MT
BL337 07 145' ELAOW LONG  SCHI60 aw 2 5 N:910°C -
BLA37 o032 [g0* ELAOW LONG  SCH160 sw 2 166 N: 910°C -
CHEMICAL COMPOSITION (%)
lspec] © Si Mn P [} NI Cr Mo Cu v Cb  Raw Heat No
Heal Code No
(HCN]  [Max| ©.30 0.46 135 0035 0040 040 030 012 0.40 0080 0020
Mal ~ 015 o050 - - - - - - - -
83178 L]o615 028 072 0008 0006 002 003 001 005 0006 0011 100414
81337 L|oOt5 026 088 0012 0006 003 003 001 0.07 0003 0.012 608347
8la37 | L[| 015 028 o088 0012 0006 003 0.03 001 0.07 0003 0012 506347

(REVISED_1SSUE!

MECHANICAL PROPERTIES

l spocl_Y:S [ 718 €L Hardness Tost « impact Tast(J)
t-km(\H %cma No Ksl (%} HB Tomp.(T) Siza({200-v)
Max, - 85 - 237 -46
Min.}] 35 60 30 - Act, | Ave.
85176 P 40.3 66.9 30.4 146 148 653 802 79,6 75.0
B8L337 P 45.2 69.3 3.2 139 141 1203 2015 1683 163.4
8Las7 P 45,2 8§9.3 a2 139 141 120.3 201.5 168.3 163.4

Woe hetaby cottify that the material herein hes baen made and tested In accordanca wilh the above spacificallon and aiso with Lhe requirements callod

for by the above arder. « Impact Spactmon Sze & Spec. Value Legerd:
Remark : « CSA 2245.11-05 Gr241 CAT Il Sour Service Size M, Ave. HB:Bricell AC:A¥ Cool
« CAN No.: OA09067.2, 0A09067.24, OA9067.27, 88176  10X10x56ez 138 17.8 SV:Sclution Tieatmens ©C:01 Cosl
0OAS067.20, OAS067.28,0A08067.25, OAS067.29, BL337  10X7.5X55% (0.8 13,8 SASkessReloving  WOQ:Walr Quenchod
OA9067.26, OA9067.2T, OAB067.2Y, OAS067.2N 8L337 10X7.5X56  10.8  13.6 N:Normaolkzed V/C:Waler Cool
T:'Tenmelad LiLadie
o;eu:::;:d P:Praduct

(@) Hot-Dip Gulvanized Coatinp
Y.5: 0.2% Offsot Methad

CIReviewed by :
Approved by : S. Q LlLel

OWitnessed by :
Director of Qualily Assurance Dep't



;1b1661!1551 ttem# 1
1" CL 600 W/N F
oducts Ltd. . Rev'd By: CJ BORE A35(/)-LFI§AEE’E1RF XxH
- 5171 87
2
INSPECTION CC ‘ IFICATE < @% o GiGipe Gonr
h ! . 0 BHISO 9041: 2000
EN 10204/DIN 50049-3.1B8 P meegm G@idb@@h
- -Industrie
Certificate No. . G0509001-4
Page 1/1
Article: . Hot Forged Fiange
Carbon steel forged flanges :
Spegcification: Matagrial: according to:
ASME B16.5 A360 LF2 ASTM A350 L¥2-1998
' ASTM/ASME
Section || Part A and Addenda
State of delivary . Melting Process:
Quenching 800°CGA hrsiTempering 690°C/1 hrs Y
WMarking: Material.Size,PN,ON,Heat-No.- "
Stamp of manufacturer q(:;/\ B
Content of the Delivery ) L L
Invoice-No | ltem-No pcs ] description Heat No Test No
DL/2006-10 | 286 30 | 600# WN RF s1601 ] 100861 1
0OL/20068-10 | 287 50 ! 600# WN RF XXS 1" 1100561 1
DL/2006-10 | 288 50 600# WN RF STD 1 1/2° 100561 1
DL/2006-10 | 289 75 8008 WN RF XS 1 A" | 100561 1
DL/2006-10 | 2980 50 600# WN RF S160 1 14" 100561 1
0L/2006-10 | 291 50 600# WN RF XX8 14" | toosel 1
DL/2006-10 | 292 100 | 600# WN,RF STD 2" 100561 1
DL/2006-10 | 283 | 100 [ 6008 WN RF X3 2" 100581 1
OL/2006-10 1294 | 100 | 600# WN RF 5160 2" 1005671 1
DL/2006-10 | 321 50 1500# HUB BLAVN solid RF 4" 100661 1
DL/2006-10 | 322 50 1600# HUB BL/WN solid RF 3/4" 100561 1
DL/2008-10 | 324 40 16004 HUB BLAWN solid RF 1 4" 100561 1
DL/20068-10 | 327 50 1500# HUB BLAMVN solid RTJ 2 4" 100581 11
DL/2008-10 | 328 50 15008 HUB BL/WN solid RTJ 3/4” | 100561 1
DL/2006-10 | 329 100 | 1500# HUB BLAVN solid RTJ 1* 100561 1
WMachanical tests T T Posilion of | Tangential
specimen: '
Tensile test Charpy-impact {ast, I50-V Hardness
Teost No Rm Ru A 2 Specimen HB
Nimm?® Nimm® % | % -45,6°C
J EIN
1 545 340 31 | 60 32 | 3B | 38 _] 35 { 162 |
. .Chemical ana_ysts % : .
Heat No C 8 Wn S Cr Mo Ni
018 | 025 1,156 0,017 0,018 0,03 0,01 0,01
100561 Tl Ta N Vv Cu Al Nb | CE _
0,01 0,08 0,04 0,38
Visual and dimensional inspection: without complaint
Dimension according t6 ASME B16.5 b
Hardness to NACE MR01-75- 3
Smooth finish according to MSS-SP8 1
Piaca . Date '
Gelsenkirchen 06.01.2006 Works, ln_épector

Withelm Geldbach Industria Gt
ZiegelstraBe 17, D-45846 G Gelsenkirhe

Ho

o S b o
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QCGC-011(01-15-2009) R.0

e CERTIFICATE OF COMPLIANCE

edmonton exchanger
& manutacturing ltd. ' /

4
/

¢

5545-89 Strest Edmonton, Alberta Canada T6E W9  www.sdmontonexchanger.com tel 780.468.6722 + QC fax 780.466.4668 * sates fax 780.466.5],65

4
¢

Customer BROMLEY MECHANICAL SERVICES po75472 Workorder C90293 0se 2011/07/20 Cotcr 26161 Pagetof1
. L
7
Keme Description Qty Heate
P90293-8 PLATE(S) -~ 0.5000" NOM X 36" X 48" 1164028-275240351

{Material Spec: SA 516-70 Normalized).
Conforms to NACE MRO175 / IS0 15156-2 2009 Annex A

Brineli Equipment: Newage Calibrated Pin
Brinefl Hatdness Tester

Material being supplied conforms to the latest ASME Code Section Il, Part A, 2010 Editlon. All welders and procedures are quaiified to ASME Code
Section IX.

lz-s EDMONTON EXCHANGER Supplementary Examination - tems

UT: SA-578 LEV.C
ACCEPTABLE TO ASME CODE
EE PROCEDURE:| UIP-001 REV.S
EQUIPMENT:| KRAUTKRAMER USN.56L,
SERIAL iD.| 010¥eH
TRANSDUCER:| BENCHMARK
CALIBRATION| PLATE
: TRANS. TYPE:S €, 1", 7 1/4 MMz
PRIMARY REF. RES,

, a8 100%) SCAB
 SCANNING BENS i4{ SO &
R Semren

RANGE CAY. 1¢
i UOVSI3

SEARS DNIT §
| x_[6NC 8 FTLG
COAXIAL CASLES:|  IMICRODOT
CRiD:] L u
MATERIAL < A S W70 A
EXAMINATION
SURFACE / SIDE:| TIGHT SCALE

COUPLANT.| WATER
TECH.| TRACY ENNAN #1120
CO88 7 SNT:| LEVEL{I
TiME] O LS )
DATE:{ T d\hr/ KT




TBOLOGTIPOVAY

!lIIIIIIHIIIIIIIIIIII»IIIIIIRIIIIHHIIIII!IHIHIIHIIIIHIIIIIIH

uux E%ﬁggﬂn
....... ETVAERANEMBE S Enﬁgﬂ~
\I§ s\J
. IIVELNGY IHL 40 SITINY IHL HEIIA FONVAA0IDV NI 3QVN
N338 SYH NII¥IH 638140830 TVIIILYA IHL IVHL AJ11330 AG3¥3R 34
CERMHER?OCULITREZURET O URERL CBIRPAYRUNOAHBBATXTAT
3. B T Lo T T [T —E ANOR ARESAD RS O ioud oS BWUN HS
“HEE, et St 1 S ML L AP PoR oeoc SPSSOI O 15 1 Sl DALTOa DN 1 1 N, DOROAPHIISD T > Desodum, B L DA UEYHD W (23]
‘SkeUY P0P0Id 0GR I [T | “SSODOMIONI MR 6 W9 S URNG T L WG 9 WIIOS 1 § URIEEE T ¥ UAUCE D € WAST I 7 TNSTNIRAKIR: AT 55 ] “ogmdecy #PV ‘OREL PIOIA FTYH: ¥ A ‘SRIV IO UORNDA G VA £ |
OS /¥ 13 ‘08 89S [ 48 11 2 (H VANO0Z 19 ‘DU LA W08 | 4 TENBUR00Y i UW0B 1 T ‘PUNOH MBI K WO, G eRBURIDOH LAk LAN0L 1O PUOL HFRILUANOS 1 8 Wik UA0S 1Y Wouw o0V WA 19 [T )
. gaﬁ%ﬁsgaﬁhuggsﬁﬁngpsﬁﬁ O TOUPAOUCT (g4 ET : T WONOR MG ‘0oL TN L ‘WYL - W voromeO v [T IEAION B %
TR | g
¥ 1ED |t ! L2 89 vl 8E 91d ; e O A D — _
£0¢ ! o m S —
0 o @8 0 S & e St [Zog| socaNLy | | B¢ LI 95 |ID1B0c0ve5i¢c B8v0l BL1bL 1 L08FX .G 96X.5 0
oroen die £ 2 L2 j¢f bl jte 9L DAV [ ELE ! ' 14-031531020¥9 m £0 - S
(RS 2 3 5t ; : I |
v LHo i ! L2 8 @gri8E 9ijd ‘ : ; .
; H Uot0¥eSLe :
56¢ ¢ i . | E VR T R
0 0 8 0 i € Si-[9IE] SOEHIL] 8z 11 1§ [1D1s0 0vZSIe |L8v0l LE6S it L08PX .5 796X .50
vioep jLyo g 2 L2 1t levi |28 91 PAY | %08 : no¥diLzovd ; €0 SO
0 Wi {4 [ :
6y 0 [110 i ! L8 8 Ryl BE ¥id ! - J
T S . g2 I | IS [IDIFocoveSie Z8vol BI6Z  f J08VX .5 96X.5 0
__lbvjogp 1ip 2 2 L2 1 feyl |28 04 PAY : 14-031531L20¥9 ! £0 .
"Rl T | v o bl sal N [T AR s o e
60 . _ ; ) .
mm- e o MM TT <& X mm onaryvia |HEWHE | SSVN L NOISNIWIA
SE® o o> | eoix | ostx porx|oeix [00orx| worx |eoix poix QW [-caay lSA -ON ISVD
wmu 1 5T X
BE oM AN D | IN O] S | d W |5]D Sl e TR oy | T ¥ (R 7 &
% NOLLISODNCO TVOINAHD T o & T A8H ¥ A E I ’
103 1970d100¢E3 .. ONTIOHINGO SHINQLSND STINYIR0 | u3INQISO ON INSWNDOd
LER SRS s B E R % B B - 40 dNO¥D FIADNVHOXI NOLNOMOI ~ % F B e ¥ & X
22203 [EXY 1001t { L'e S1S31 T3-0Z 30V39 91G-vS JASY . NOUVOWI3dS
G0-90-110¢ ., 3NSsidodlva TYI4ILVR NO 3LVIL31143D po20t NI ¥3d SV ) ;] B
) - 8 H 3 4 ¥ SILVId 13315 Q31108 I0F ., ALAOANOO
£l .mme €91¢1-4 “.M_mﬁnmupmwo O TVEFs= =TT Wz e B
) 2 " 3 : oy e g 1 P TOVELINOD
. ALvOidiLd30O NOILOIdSNI « % E
NYAYT TPT1-66 4344-VAIH) AITO-OSLINIY BSIINIX T, SOEIOM NSLIADI H IE H? 06010%58E-827 SONSELE
HE I RBEARIEHEL DIIGHIL K RE ES % .m & L N HESHEXT
NVZVE 1208-00T 0AOL TH-VQOAYED ‘THOGONAYVN '1-§- . 301330 QVIH glm} aIT 03 VANVE HBdIHS
HIR9H LoHOEZEY LMK 1203-001L ~ R * : ¥ x =

TR\




EB 4
‘smhmuy
08/ i (OSMEYS L W8I T 2 TH URNO0Z 1D POy WIRATK U8 g

Sy PUpmBUoT 6l o} Beqsy [y 5):

“LIVELNOD FHL 40 SITNY IWL HLIA FONVOBOIIV N1 30VA
N33 SVH NI3¥3H 039143530 TVIYILYN IHL LVHL A4£1430 A93¥34 3R

CERNBBERIP ISV LNITEZTEREEOS URESLCBIMTAYRHYOLHRATARET

ToGRE0TL TOT] PIOM JoODRAGIOE S00S T § S O VNS Wi M J ST LS D eHb VD Gy MR ALY —~KSOV
Peuo BURINIUON I 3 N ‘59001 OWILASB00Id LIALL : UL ‘DOROY SV : ¥V 9660013 DIA/ES60014 01D 1O 1D '89890id ONLUSSRIAIG OIN 1 O 1 N PORCHPERAMND SH D P
onpod 44 d [T ] ‘SOOI BISETE : 6 W9 B RIS 1 L WML B WO 1 § WANEE'S 1 ¥ WASE S £ UANGT ¢ ABS TN REB: 4
“BPBUBO0L A URU0B 1T ‘PUNOY HEAFIK WwOL | O FenBuetooy HlisA uiOL 1O ¥

TR0 (R T T ‘emioRi

[SE] 00N #5°V 7% ‘oNBY PIIA TEHIN: A A PRIV 30 UORNDOH G VA
PUROY] -LARYIANTE uA0S | *FFBUR0eN HYEiik W0 1V ‘Wit obeo RENNEF TO

N 7]
4
(o=

A TSOURRLL UONOALL AR 7 ‘OSRAULL BIY R * O U0V I 36H: TWONOR I E 0oL i L - IR voees0 oo M| [AION Wt X

H#W: L

ZBOLODZVYO AN

A
v o B b fife 9 Rrige 9id : !
' ! E0t0vesLe !
582! “ 0l ; - ;
0 |0 8 0 S |2 A3 LS {il8¢ d6cENL [t | 8¢ Ll 95 [IplkotovzSle govol ﬁmmmm 3 LO8FY.5°96X.57°0
oviogld Ko 2 42 iz 2 jevi lre @l DAV | 862 : _ HO¥ Y2049 ! £0
TR TR O} [ _wm .
oyl o ftyo t 0 ftjz 3 fzv1 BE Pid i
. . 6582 : ; : :
o0 B 0 T T [t IST | Z8¢| i62HETL 82 LI | 95 [IpIfotovesie gerot plee |t J08FX.5 96X.8 0
briocio Lt 2 [z g jr lew1 Jie B BAV | 862! " .| 14-631831120%9 g0
. ? £ :
oyl D jtie 1t b g |8 Ryi[ge 9id _ :
T ! WS I ZAPYA :
£0g ! : 01 :
1 49 313 L0¢] SOEHITL 6e L1 95 (IPije0c0vesle Bgevol [[E63 LO8FX .5 96X.5°0
OFi0E0 i 12 7 P2 1L ) L PL DAY [ £1E: 1 L[EVRALA : £0
o =t _eu.,x ..s_mx .ﬂenwx m_m wix pﬂwlﬂm.—vﬂ LN ﬂbﬂ” Wwwwu‘.mh MM % _mxaw .cu.; . -oN 1S3L 2 i 1995, ‘UL, ‘wm
60 o5 jud o
NMU oot odouc ) - 4113 m ”NM Y mm -oN ALV =HEWA SSVIN v NOISNTWIQ
£ 1 icioloc] 001X | 001x | 601X Poi|ooatx | ooIx| 801X | oa1x peix H0S ~ A2 m RS |-EwLM vm “ON ISVD
g2l vilajagon| © | W [o|s | a|w |15{D 1SAL IOVanl ﬂ HERETE e | ¥ B W 3 £
- % NOLIS0dR00 VoA & & & F A4 MENE o R EIS !
103 16204100¢€3 N IOELLNOO SEENOLSNO SITHVIND . uawaiso ON INSINNDOT
IS EHEZEZE: e B E R EZSR -3 30 dnO¥9 YIONVHIXI NOLNOMGI ~ X & & # 2 8 X
t3333sNQ%s3 1001 { L°¢ S1831 013-0Z 3avd9 9I5-VS 3ASY . NOUWOLD3LS
G0-70-110¢ . 3nssi4031va TYI43LVA NO 31VI1411¥39 v0201 NI ¥3d SV ) % L
Y SIIVid 13315 031709 I0H ,  ALGOAWOO
e B YR V=TT TRTE T S o
_ 31voidiLd30 NOILOAdSNI _ s 2 &K
NVAVI 1711660 4T4d-VIHD ALI0-NSLINTA MSITRIE 1 . SoROMITSLIND] . D6010S8E-82¢ ON SO
BT RBLREWAEL YcL WM B XX = 0 E= ¥ B B o SECHEXT
NVE¥S TL08-001 OIIOL T3-VUOKLED ‘THONONDIVA T-9-C woneJodies jens woddy TIT O VERVE i

19981 THOWTEY L0  1208-001L

R AR A




"LIVYLNGD FHL 40 SI1N¥ IHL HLIN FINVOE0IIY NI IQVR
N330 SYH NI13¥3H Q38139$30 TVIYILYN IHL LVHL AJ11¥30 AG3¥3IH 3K

CEENEERTIOVLIVEIUNETOT URRELCBINDNYEAUNOZHRABTARIT

‘staifEuy 000 JEFE:
OS/Y I TOS,EIS L BT NE

TUOLD5AIL T001 PIOM 1S0PoADgeY BoallS © § & 0255 WD BijUed J™N S £ TL:SDd oS LIS RIY FRJ S-LLYL~KISOY

Poow BUZIRUION 1 3 N '680001d OVELLAHRALI HINL SN .L POUOL SY 3 ¥ ‘S6000is LAWK O'I0 1D 1O "5960id OINI/E6600Id OIN 2D I N 'PoRoU Pl
‘SSMOONIIORIY WHWIN 1 6 WKLY § WWSL T L WUYIYT 9 MAUG'S S WWESE : b WA € WGT: 2 EASTISMAER: AT G| a0y $5:V
HURU00Z D ‘PUNOR) HSTEAE W08 : 1 YONBUEPeY LA W08 1T ‘PUNOH WAL U0, 1 Q TBRBUTIO0H Wk WAU0L O P O HWHSIKuA0s g
SRV EUPNYOUcT] o OF BRSY Iy S: Y “SIRDPRLL YENOIYL [ (s Z ‘esieasui) G TR 1 O TOUPWEUOT [ T WONa Q. oL ML e -

% [1x ]

ﬁu.noﬁmv!‘r TN 4 A "vely 0 UOROPRY (1 VA
B WS WOS 1V "WOue] 600D REIVIN 1D

.ﬂigi@ SAION % 8

ZTBO0LOTEPO DAY

” v” m M m_ pp—,
L 19 prL j6e |Std : :
v62| | i g A . _
v 2 LE SU{erefgoeaL]; |08 4 95 [IpLgttoveSic porol BloZ 3 L08%X,6°96X.5°0
I 19 Wkl UE SLPAY [ 2LE): Vol 1d-031531820%9 : £0
; %m . : aE
¢ 8 vl 8E Pid : R !
: ! H ! BlIE0¥2SLe ; ]
| 163] ! P 0l i _
B et 95T [ WO0E| EOEH[IL e 1L 15 |TDIETC0vesle pov0l Pc68 [ J08%X,5 96X.5 0
2 it levl g il BAY | €] NS n0¥LZ0VD 1¢eo0
T _M |ﬂm E
Wootie i } 974 cyi 8¢ 18id d
) 1A T I TE0vesiZ pov0l BI6C | JO8FY.S96Y.5 0
joviogio Jtio 2 2 Qb L fewe e ot BAY 1d-0315312079 ; o
2 8.~x ﬂxi.‘ x| eoaix | otonix ook oeix | #0x [—opeix K T -oN 1SHL 008, *goun:, ‘unn
oo ros juwaa| |1 1 8| YD) NS 131 AL N ML
52> i - 2 onmvia | FREE | SSVI Hb NOISNEWIT
m % lonixlmx porchmicl 001 | 91x | 001 wix|m0ix oowix| e81x {oe1x peix m N ISVD
22 vilajavjon| D | ™ o[ s | a|m [0 EBED oug| F ¥ W R IS
$ROLISOIRGO VORI & W £ 1 _AgHi :
703 10Z0d100¢d N IOHLNOO SHBA0ISD SITRVIND . tEnoiso N LNEWu000
33D ‘R B S ¥ E M -0 40 dnO¥D ¥IONVHIXI HOLNORAI ¥ 2 8 5§ 2 8 X%
s3352R0242 00t (1-¢ S1S3) GTI-0Z J0v39 916-VS 3ASY . NOUVOHIOHAS
90-70-110¢ . 3nSsiJ031va IVIYILYA NO 31VOLI411¥32 ¥020¢ N3 ¥3d SY ) ] -
TR $IIVI4d 733L5 031708 I0H , - AUGOWAOD
§¢ .mmws €91t1-d ".ohm%ﬁ.vl_uﬁ.wm_o . - 3 ¥ %
: 1 | TOIV-F-5-TR-1E8-1T N IOVHINOO
. _ . 31vOl411d30 NOILO3dSNI 4% & 8
NVE¥T 1711660 S9A4-VAIHD ALT0-ACLIAIN NSIINIY 1 , SORIOM MESLINDI Y U601058E-62¢ ON SN
HE I RSO REWESL IVIcL M MR EI : m @wmﬁ m ﬂ .m ﬁ ) ) SRESHREXT
NVAVT TL08-001 OKYGL Ti-VIOKIE) THNONOYV 1-9-; | 301330 avaH PRS unddy aIT 07 VANVE IS
| &1898LCMOERBYLENE 1080011 R * o g x =

IO

RSO




"1IVYLNOD 3HL 40 SITNY 3IHL HLIN FONYQY0IIV RI QYR
N338 SVH N13¥3H Q3813383 C TVIYILVM IHL LYH1 A411¥30 A93¥3H IN

S ERMBRRI OV LITEZERKBOE YRERLCBIBRPBUYEHROITRBPIBIRAT

k% - "TUTREIL TE0F PIOM 100APortor $oans © 4 S o8 LD anuod JlY L&XL:SDd DG VD IGRETY MR L ¥ SOV TR (AN | 1 SR D MEBEGIN - 40 A B IH1 “HS
2 niodlS1 e Ppoyoy Buzgeusion 19 N goﬁggﬂmzkgn(&tg&%mgono.._ugm%n&o.z”onzi!m 0 A H%: 1 P 0 WY D &i.z@
‘sish@uy onpog GRS d _HWU ‘COMDORILOIEG WM 6 WWL'D: B UALSL Y L WALYYS 9 WAO'S 1 9 UNSE'E: P uRUEE S € URNGT 2, TS TING Rk mm. ooy HE:V Egﬂsliwgtg a®: vi (e% |
OS/¥:3 ‘05,605 1 [ L8 11 ‘2 TH UANO0Z 1D ‘Punoy HMREAK WAL08 : J SRRBUR00H LW ua0e 1 d “PUNOL HETENS WAL © 1 RINBURIOH Wi Laas 1O 'PURDE HFIANK UR00S 1 D06y WP dis was ©Y “gue] 068D REME 10 {TX |

ZBOLOZT YO DAY

spov RUPMBUCT o) 0} D00SY LY. _Gh7a SSMDONL UBIGRL [p/ M 7 ‘emenaul L IAL W 1 O TOUPmOOY igl i T W08 N1 E (0oL WL “Igii. - T vogsweko Lot [T [GAION i &

i A 3 v e :
el blzap bl Wt lo Wbwyse 61 i I ,
208! i : 0L i ] .
oo B 0 v & [t IST | ga¢ WICEnI [ | B¢ LI 95 1DIpZE0veS.e [[6v0T [E63 F J08FX.5 96%X.5 0
ovliglo Lo 2 @B @ p vl f2e 51 PAY | £0E: : “RO¥3BIOYY : £0
_ ’o B 3 ve
el blzaio 1 i Dt 9 Wyl lsE S W
. 208 "
o B - B W & Z¢ ST [ e WIEA[] %27 LIL 95 (DIprcoveele [L6v01 pL6%  |F . J08FX .5 96X.5 0
beitelo tajo l2 W fi L lo Wl g 51 BAY | £0¢ N 14-031531820¥3 | £0
Ve
5g| o vy 1 |5E 15 td
T8 TesT e 11 95 TDIITE0veS1e mvﬁ_ 162 iy TAFY.E 96X.5°0
oyitep wri g 151 PAY ; , 20 : _
<X “wwz lm.w.._. ..m H % i _wxau .cn.u onzsaL PY . i 003, “yous:, ‘ww
mml = m oo K\w“ I [-dA SA mm ‘ON dEVId HEWR SSYW * rR¥lD NOISNEWIG
m = ixonssc] g0ix | aoix | vosx peix|oodx |000ix| oatx | oetx pex SREIE |-EVEUN vm “ON 1SVO .
R2zliivajajaqjon | D | w [ s | 4] | S [D) Ele2PW |qpupg | F B |W¥ 7 £
: *zﬁnmo§84<u§n T HET AgH WA E STRVIRO o i =
103 1bl0di00¢Ed . ONIORNOD SHANOLSNO . . HEWOLSNO . ON INSWD00
S L ENLEEES Cu @ E B % ® E -0 40 4NO¥D ¥3IONVHIXI NOINOmGI ~ * E B 5 2 8 X
tse33N023 1001 _ { 1-°¢ SES3aL 9T3-0Z 30VYD 91G-VS IASV | NOUVOHIOSS
90-70-110¢ . 3nssIJ0 31vd IVIMILYR NO 2LVI1J11¥39 voz0ot NI ¥3d SV ) o 3
OB & &% SIIVId 13315 0317048 100 | w§
527 Frd  COIE(-d , ONAIVOLLHIO o : g
T E ENEXE TOIV=F-C-IH-1E8-1 . ON {OVdINOO
31v2I1411H30 NOILOIdSNI T e s M E
NVIVT 711667 T0d-VA1H) LLIO-NSLINLY NSLINIY 1 , SOFOMFiSLInD] 2 Hm OE " e 060T0S8E-822  , ON3ONEEEd
WP I MBURBUWEL DI W B E R ; = ﬂ . SRSMENT
VL 1108-001 040 DF-VIOKIED ‘THIMDNOEVA ‘1-9¢ , 301330 QVIH voneJotio] emS voddy qIT 07 VAEVE WS .
“#iZIE L —HOYIEY LK 1208001~ R * T SRR RN X I : B ox =

O O




SHOMNSLIND
ALIVIO 3V
OPEH

LOVELNOD 3HL 40 SIINY IHL HETA JOINYGY0IIY K1 IOV
NI36 SYH K134 G3IB1¥9S30 TVI¥ILVA IHL LVYHL AJ(1¥3D AGIYIH 3N

LRMBBZT TSV LITRZIEREZIO ‘URTEL CRIRMPAYRAWOTHRAEXRAT
u@!ﬁmﬁm YOS T50F] PO B0 DePoRoY S0a0G T H § 0T URID GH0] B L% £ S DJ o5 WD awuarny R J £LL—FISOV :
° e 0o} T Doty BUZIULION - N ‘999003 DLL/ES600i HILL - AL ‘PONOK 5Y 1§ V ‘598004 DILAES00d 010 10T ‘899001 ONL/ESRWG OIN 1O 1 N "Poko)
T HeARUYINP0Id BEPEE d [T | SSOWRALLOMId WREE  © CWAZGT 8 WAUSL T 2 UMD 9 UNNO'S 1S WAEET P ¥ UANES i€ UMSTI T ..mﬂw._.:mwwvll“mE ‘omdosy RV
08 /% 13105 /50T 1 [ L8 112 TH WMOZ 1D ‘pUnoy HIETSATS URI0S 1 2 “SBMBUEG WA W0 1T ‘PUNOH LA WIOL | Q TEFBUSIOOY Ul UL D PRTIOR HWYATN W05 2§
’ SRV BUPONOUST Ol 0} TOOSY 140 LSh: Y “SSSIDPNLL UBRORLL o/ ik’ Z ‘0eAsuat ISl TE * O TRUPRIOUCT (4 36T T WoRos S 1 ‘do) g L TS -

RERHW:- d0 A0 oS & ‘HS
O YWD ‘PITBULON N [ 23 |

TEOLOETYO VAW

O

_w 0 gt e :
el Blzte L W Rl pyi 6E I5 Ld m
wig _ . .
3 o0 B 0 Y ¢ IST | 00¢ SO | | §of 11 9% |iPDiGcc0r2e6le 5O0S01 pi6% - [l T087Y.5 96X.5 0
avitel L 2 B it o wyu lze lsi[ DAV | oo¢ n _ 14-031531820¥%9 i £0
_Ta Z1 % X3 I :
sel blato L L Wl 9 vt 6E l5ild : Pl
_ N T §eeovesie
IT _ 562 : R - 0l : . .
0.0 0 ¥ & 1% ISt [ £0E| 862cAY || |88 LI 7% TDIB2c0P252¢ [F0G01  [LE68 [ T08PX.5 96X.5 0
ovitel frajo 2 0 Ll 8 vvi jrg |4 DAY |62 ! L Y e HATA] : £0
70 2t T 7E : i
¢ Blgto bt WD 8 vl ge jsid I m
S A T gz I IS DILZTovZsIZ fOS0T BI6Z I JOFFX.S 96X 6 D
ovliglo lidlo 2 jt Ll 19 wEl € ISY DAY R 1d-031S3LB20F9 m £0
X oot amxlooig W0x | ooe0ix | moeorx o] sorx | eeix |—oeeke i ML ] TSW Zj T “oN ISAL 1053:, ‘your:_ ‘arm
K 11 8 vo Ns| li3afeasf N % | % $2°0 i <R
oa» s \WH M.M ST I 5% mm R S8YE | SSVH R NOISNTNIA
mmﬂ ] 001x RM_»X 001x x {00t oofx |oorx pux EBIE | BELE W_m : ORLISVO
Eetlvialon| D | N D] s ] d[W SO e 2EN ¥ B |%v #” £
e ROTITSOINGO TVoTRED % W & T ] AgH FIEENE B Akiiniad _
103 1010d100¢E3 0N TOLNGO SHINQLSO SITRVIAD | &3noLsm N INSWNOOa
+¥R30s8333 ‘oo o B M EHE -0 40 dNOAD ¥IDNYHOXI NOLNONQZ &~ % X & s & B X
$3838N0%22 1001 : . { 1-¢ sis3l 9T3-0Z 30VIY 915-YS INSV NOLLVORIO3dS
90-F0-110C . 3nssi303ivd TY133LYN NO 3LVDI411¥30 ¥020L N3 ¥3d SV ) ) o)
‘B HE U ® : STIVId T133LS G31103 LOH ALIGONNOO
Iz e ESTEI-d | ONIIVOMIEED : S—— 2 @ B
; # =P TH-TT9- o LOVEINGD
. 3.1vOId411d30 NOILOAdSNI : 52 0K
NVAVT T7T1-667 ‘R0d-VATH) 110 OSLIATY MSLIRTN T . SOMSOM ISLHNDI W ®BE [T3 ] 9601058E-92e N IONGES
P IRBEIRSHEL IPI-6HEL %X BB &I = & ] _ SBSNEXER
\FIVE T108-001 01¥0L MH-VQOAIE) ‘THONONIYVN -9-¢ | 301330 QvaH g!ﬂi 0T 00 VANVH HE4dIHS,
S L=HOWREY L HN0E  1108-00iL ~ ® ¥ * - & X =

PREBEEEEEE




TBO0LOYZEVCO P AN

CL1OY¥1K0D KL 40 $3T0Y 3HL H11R 3ONVGY0DOY NI 3GYR
_ N33@ SYH NIIXIH 0391¥9S30 IVI¥ILVA IHL LVHL AJ11¥30 A83¥IH 3N
CARNBHERZIICVLITEIERETOS CURERLCHUIARTPAVRANOTHM NS IRAT
M@Mﬁm TooTOAT] TEoH PO Te0/Paroiori T50S T U S 025 U0 GHDR] W FE T2 0D A oS U owowy FR JLLL KISV H
- LHG vo-omocw-!:ozumz..goignmz.r.vo:otw(.“m<§&0§0.5.no._0§n9ﬁ§0.zuunz
‘sekieuy PApoId MBS d [T | ‘sSoupRUOIId WETE 6 WG § UG | 2 WRAUZOGE O VRUD'G 1 S UAUCE'S T ¥ WANEE 1 £ ‘URUST: 2 ‘IS T REMR: I 5% | : [
9S/¥ iy *0SMEAS L LB 1T 42 TH WG 1O ‘Punoy HARYRATS UKN08 © 4 FOTBUBIOSH MR 08 T ‘PUROY HARTIAK UALOL Q@ renBuBReY HYIHE WL 1O Panoy BGapoL 0 >
sy pupmbue] og & Beasy iy ,Sh A ggER&WHN.gkﬁ.ﬂﬂﬂn.og?ﬁ.ﬂﬂm"dgaum ‘do) L WY - WFR uoqEelO Uoee E_E‘ 4
we(c 7T 3 v e :
¢l jofze it g 19 wvl l6E Sid :
PE0PeSLc ;
262 04 3
r 0 0 0 2 I3 SL{60g g0y |1 8e Ll 95 Hpipve0veslc 90501 /€62 € LO8YY,GT96X.S 0
ByiLE0 (L0 12 i Ll 9 Pyl {28 51 PAV | GOE} ! P -KO¥IBZ0VY : 4]
_c 0 A 3 x3 H
68l 0 1210 1L 1 P11 9 vl IBE IS Ldl :
| 262} m : m
: e 0 8 0 2 1€ Sl [ 608 20&H1L 82 11 96 [(DIfveovesle 90501 BL6Z 1 08PY.5796X .50
ovjiglo |1to 2 l Ll 19 [Pyt {28 |SL BAY | S0% : 14-031531820%9 : £0
0 0 et 4 ¥ &
BE 10 2o It L {1 18 wrl 68 61d
ce0v25ie !
_ 0L , : :
0 8 0 4 e 181 0veyl 050l  {I£6B t L03vY .8 96X.5°0
opIco L0 2 3 1L 19 ¥l L€ 1G1 DAY ROU4B20v9 : £0 .
LM x| amx|oet WX | 01X 00001 [0bs] BOIX | 201X [—000FK — -0t 3 . - HWNH ‘.mm . . 4
b Msimaa| |11 | 9 | VO NS| j131] EIN N i i I w95, ‘R, fum
o m = ; b ‘oN LV1d AW | SSYW b NOISNTWIQ
mmu it op1x | eox | ootx  Boix|ooetx joostx| ostx  |esix ponx ON ISYD
RS lgvAlnjon | D | N jOj S |4 W [5]O HEER |cppy | F ¥ W E3 +
% NOLLISCANGD TVODNIHOD & W % A AgH .
103 10104100¢€3 . "ONTIOHAINOO SHIWOILSNO SIATNYIRO . H2WOLSNO ON INGWNOOA
+3M3Js3332 e R ES AR -3 40 4NO¥D YIONVHOIXI NOLNOMGI ~ * s ¥ 4 & B X
$+3333NC0220 1801 ) { L°¢ SES3L 01T-0Z J0V8D 916-¥S 3IASY ., NOWUVOWIO3dS
90-¥0-110¢ . 3nssid403lva TYI33LVR NO 3LVI1412393) ¥0201L NI ¥3d4 SV ) : . ;] [
B OH & 4 % : TIIVId 13318 a3 1308 I0H .  ALGOANGO
R B Y TOIV-F-G-TH-TES-1 > Bw!zow
; 2 8 &= , “F-G-IR-1t8- oN
, 31vOId4i1d30 NOILO3dSNI ‘ &2 %K
NVIVI 1911-667 ZHU4—VEIN) ALI-RSLINIY DSIINIX T , SORIOM NSLINDA ' 5 Hm. m 06010G8E-8¢¢ ON 3ONSI3H
HHEIRSZPUREUEL WIGRL ¥ B A € B m . ﬁ .W* “ ) #ESHRXE
NVQVE 7L08-001 OIMOL I¥-VOXIED THXIONOIWN 1-9—2 , 3O1J340 aviH vone.sed.07 [0S ueddey UIT 7703 VARVE H3ddIHS,
£1RE [ —MOEREN-ERGE 1208001+~ R * Hl.k.mg 2che P . £ x =

A AN AR




TOOLOSTZVOTANY

T

1830 AND 3V
% : Pt
RN e~ (L - UL BERARBEER RS
st /)
LOVIINGD IHL 40 S3ITNY IHL HLIA JINVQY0IIY Ni 3QVA
NI3g SYH N1333H 34137530 1IVIY¥ILYN FHL LVHL AJ11430 A8IY3H EJ
CEEMHBRZITCVLNIARZERETOR CURERLCBIRPAYRUVOTHETITATRT
&mmm_.x TI0UABGIL TG PO I90/POrSRay BOBRS © § § 0215 WD wied MM J&F L S0 I FCLL K SDV | i d 1 3 R0u5 RN HS
° %ﬂu PeOL1 BURBOULION § 3 N ‘559001 ONYL/8S0003) IR © ¥TE.L, ‘POYOL SV 23 V ‘9900014 ONLESS00I 010 1D 1D '59800id ONL/ESE00id OIN -0 I N 'POIot pageaued 8 0 wo), 1M1 'POURVeND YD N [T
§§$§HUAE ‘SSNDRREIORId WRTES - 6 TWRUZG: B UWANGL T L WZGD: § URNO'S 1 S WRUEE'R T ¥ URIRTE T E WS T ‘30S TN RA0m: 4 ‘HNEIN PBV E ‘opiRd PIA. YRS A ey J0 uogonped G * <MMH
L OS /Py TOSAS9SIL (B 1] 43 TH 002 1D ‘pUnOY HAEEATKUALGS : J FNBURROY LAk wuig 3 PUNOL MRS WI0Z (] JeInBUBROY LTS U0L 1O HWAAOE uni0s : § RFTOR0ey LlE i wiog 1V buet 6000 NEIMS ‘_Oa
. spoy RUPIBUCT o &1 Beasy iy .5h: A 1 ooy (WL AE: 2 ) WEHE O ‘BUPMOUOT Il g ICH: T WM SEW:E 001 K" L Bl - W vopEre0 W (TR |[GRION 8 &
0 _.= z1 3 i3 M
g 0 ]2 i I t i1 9 ki 16 1Sid :
agall : ] _
0 8 v L€ BST [iI62] L62P1 e 17 IS IDI[fccovesZc pIsot plée | L08VX.6 96X.6 0
OviLER (140 (2 1 Ll |9 ppt j2e IGLUPAY [ FLE): : 14-031531820%9 ; £0
0 T § 7 T _”
- [6¢ A 3 14t 19 jpbl € [61d ! : Co V(
} : : R Ze0vZsLe
908 ; 01 i _ _
0 B g 0 v ¢ jLE ISt [ wOef 90EHNL] | | Be L 95 NpiFccovesic 1050t [[E68 3 L087X .5 96X.5°0
DYLED 110 2 3 Lt 19 [pri (28 |51 DAY [BOE): : N0Y4B20¢3D o £0
I T T T :
6€ 0 2L il 3 LjL 9 wri € [Sid
0 7 It BT 95 [TOIEZC0veSLZ L0507 5z 1T OBFY,5 96Y.5 0
opliglo [t 2 L Ll 19 wrl ug (st R Jd-031$31i820¢3 . : £0
X oot x| mocion Rl | o0G0IX | 0N JeNte| MIx | 001X [—0BHK —iot K ox “ON ISHL 3092, ‘your: ‘unm
ke ti| .9 | vo NS| 1131/ €34 N % i ce
et d ._om”.”la_x et oN FLYV1d .W.*“ﬁ SSYN -NVOD NOISNTNIC
- ot fooroct o4 | oo1x | ooix x {9001| 00X | o0rx pecx N ISVO
2= lijwialeon] O | w jols [d]m |50 ERER |umyss | W X |ww R £
% NOLLISOINGD IVODNEHD T " & B
103 10.04100¢€3 T ONIOHLNOO SHENOLISND SITNYAR0 . H3INOISNO ON INBINNOOQ
¥ EHNETEE X s B TR OEE S -9 40 4N0Y¥9 YIDNVYHIXI NOINOROT x= X 8 E 2 & X
LLE1E] (KLY 1001 (L°¢g S1s3L 013-0Z 30VED 915-VS IASY . NOUVIHIO3IS
90-70-118¢ . 3nssid#03iva TYIY31VA NO 31¥21411¥390 »020t N3 ¥3d SV ) . %
B H b 3% SILY T4 133IS G3T10d LOK .  ALCONWCO
b mg teinid ...am.mménmpm.m..w [GIV-F-C-TH-TE8-1 m:%m >
) [ 5= TH=T1t8=
: . J1vOIdiL"H3D NOILO3dSNI &2 W E
NVa¥T 1v11-56% 4a44-VATHD ALTJ-DSLINIY OSLINIX 1 , SHHOMDSIIADT H 2 H 5 0601058¢E-84¢ ON SONSHEEY
T HME IHB S REWEL L KXW R ¥ & ® .ﬂ_ i SESBEXE
NVIVI T108-001 OA¥OL TOR-VUOALH) THORONTNVK 1-6-7 , 301430 avIH g‘ﬁi gIT - 00 VANVA N WE&M.

E 4

WﬁﬁemFHKGRNBKWﬁﬁ 1208001+ ~ B

TERS =S B ML AR




1430 ALTIVND UV
0Pe0H
...... LTHABARMEMBES
Y 4/ LD
J 1OYULINGD IHL JO SITAY IHL HLIM FINVQY0IOV NI 3QYR
NI3Q SVH NIJ¥IH GIQ1YOSIC TVIAILVN 3IHL LVHL AJ1L¥3D A43¥3H 34
CERMEBRICOVLITEIEMERTOr URERLCBIRBHYRAUVWOTHQNOTRAT
d. TOOULIalL T9OH PO ToOANABIVE SSalS : 4§ 045 UMD 0Ri0d MY F4+L:SDd 0Qs UD SlesnY NN J-L-L L~k SOV K 5 -
2. vo‘ﬁwc_u—ﬂh_oznxzgéguﬁzbgﬂ"M<§§06n040§g§92n0n2.vo-om o gl A% L 0 WYW:-O ENZE

" h&l .
‘Srsuy P0P0Id MR’ d [T | ‘SSOWPMIOIID WRWIE T 6 URLD: 8 UAUGL 1 2 UNLEE: 9 WS P 9 WP I P WAUEE: € WWST T TAS TS RAKM ! I ] §*¢"< E!ﬁxﬁl&rgsg nﬁ.<xHM.H
98/ P13 108,69 L W81 7 TH WANODS 1D ‘PUNOY HUTEAKUNOS : g FEMBUCIIOH Eiknis WALS © T PUNOY KWK LN, {0 *INEURIONH WA WL 1O TOOH WS U0 | TBUNou S A0S 1Y W0uG 0050 MK 19 [ 7 |

9y PeUpIUBUTT] o1 03 BeaSy Y 51y "SEEPIIL UBRaNLL [l YN 2 ‘BEIANR). [ R ¢ O ‘BUpNHEU0T (LY SIS T WoNe R ‘doj guMg: 1 .Ek.!dcoﬁs..o_s__ﬂsa [INE T

CZE0OLOTVTOTAY

00

(A 3 FE T
6€ 10 1210 (¢ i il 9 vl 6E Sid } i TSI :
% pog | 1] L 0L m . -
0 0 0] v 1 LE 651 | 862 wOEEIL [ |68 LL 15 (1DI0vEO¥zS.e (11401 [€638 3 L08¥YX.5796X.5°0
OriE0 (11 2 I {31 PrL LS SL DAY [B0OE: R LR E AL &) : £0
(A 3 Ve “ .
66 16 [0 |1 1 PJE 9 pblL S SHd : _ :
oe| | i :
0 CRi ¥ £ LS 551 | 86¢ FOEANL| | | Be| 11 IS [DIptcovecle i 1a0l 162 |1 JB8FX.5 96K.5 0
oriieg e 2 3 L. 9 vl LS ISL DAY | 60¢E ! | 14d-0315S31820%9D : £0
g 7T 3 Ve
6€ 0 240 il i Lt 19 vl 6E Sld : ! T TSI !
LY L I N 04 W S—
0 T4 Lt ST [ 6¢| LE2HTI | HEI YA 19 JIPl nmovmmzﬁﬂmg Nmmmd € LOBPXLE 96X .S 0
orjLee jite R } [ B3 Pyl L€ G1 DAY |l {1 ! ROJABIOVY . : €0
% !Nx = WX | 08001x | ONARX [OPN] 001X | e0bx [—amb K HOVE | OAV |%] ™™ % “ % TSY . HMIEI N -ON ISTL A 1995, “YoBI: ‘Wt
.mmutoﬁs.! 11 g1 YY) NS (31 €L N - | 23] uﬂ*mm MM &hmw mm S— S SSYIN .ﬁ% OIS o
* o1xjowiod] 0gtx | soix | ewrx potxfooorx |oeotx| sa1x | ootx peix m RWlE |-NgNem vm “ON ISVO
R8sl vaialon | © | ™ o) s | a|m [siol| | B & BEW |pyng | F B % R IS
5 % NOTIISOdWOD “TVODAEHD T Hd & B AdH o ARt ,mw.z: 5 . oy
103 10.10d100¢€3 . ONTIOHINOO SHENQLSO R0 . E3m0isno ANBNMOO0
+:R3IJs s e 2R B B R -9 40 dNC¥9 FIINVHIXI NOINORGI =~ ¥ & & - 2 & X
t3323sNQee? 1001 (L°¢ Sisat 013-0Z 30Avd9 916-¥S JNSY . NOUVOLKO3dS
90-¥0-t10¢ . 3nssid031va IVIE3LYN NO FLVDIIJ 11330 v0201 NI ¥3d SV ) . i % -
B Y 5 O ¥ : SIIVid 13318 a3 1108 1O0H . Wé
0t S5vd  EOFLi-d . ONIIVORIKE30 .
Ty Y X XE: . TOIV-¥v-G-IA-TE8-T ON LOVHINOO
31vOIdiLd30 NOILOZIJSNI 5 B M X
N¥AV( [F11-662 f24d-VEIHD ‘ALII-NSIINIY ‘ASIIRIN T | SHIHOM (ST g ﬁ m .W* a g601088¢-82¢ "ON SONSHELEY
HREIREPREUE L V-6 ¥ EBR & & 8 ) i _ . BRCHEIALER
NVAVL ‘TL03-001 OXNOL ‘DN-VOOXTH) ‘THODONDYWN ‘1-9-2 . 301340 Qv3H ggi aiT 00 VAENVH = ernE__.M

HIEIE L TMOYEREAY FEEOE 1208001 L

® *

P ENINMMN e




SSWE ¢!

ZOO0LOLEVYO vAW

ogeg
Sy Q2ovs
057 Iz bpy PA™" 0797 Wil 1938
42570 SWSY O3 payosyo
"ONI wmu_umwmﬁmﬁé ﬁ fA 39NVCA000Y N1 3CVA
- N338 SVH N1343H 039133530 @ M&M%“@_Z Ad11430 AG3¥3IH- 34
CERNHATTCULITRZENEBCOY URERLCBIBPAYRUNOIHBAVWXRAT
gusaiw TUGLIEOLL U1 DO JS0/POADEOH S5045 - J § 025 Wi MR IR JE& X £:S0d egs Ufen H b 3 X T
e Peyoy GURIBULON : 3 1N ‘S56001 DILL/SIB00I] HINL S WL 'PEIOH BY 1Y V ‘50000id ONLLESICHTID 101D ‘$8600d JNL/S0800IE DIN 1D TN 0 1Y O ‘pasd - SN [ ]
.%és«um&%ﬁ& BRI 6 VAULDT 8 WWE'LT L WHILTST 9 UALQ'S T 9 UANGE'E ¢ ¥ WAUEE 1 8 UG L S TSR 2[5 ] gy H§:V ONBL] PIOLA. 1IN ¥ A ‘PO J0 uoRonpel G} VA [Exc ]
S/ ¥:3 08,8951 [ B1f g H 1D PUNOY A UNIOR © 4 SENBUEI0E LRk A0S 1T ‘PUNOY HIBHATK WAIOL © 1 SBNOBUROeH H A WOL 1O PUNOY WUEITANE UWMIOS 1 ] M aa0s 1V @bue oBeg JAE 1D [TK |
XY RURTIO0UC A 0 0OSY RIY 8F: ¥ ‘STOWRLL UBNOML (pIG 0K: 7 oseasui), SR © O TOUPNICUOT igl Y T W S8l ‘doy G L WAL - WT} UORBIGHO UOREIDT @%
N VR 2 W T e T - m
bl o fero 1 [t Wl do pwsesferel P | P m
: ~Llagl I m : -
r. 6 @ 8 v 6 L€ 9ST | 86¢[ QVEANI[ & (e 11 §C IDIISc0veGie P68SI PpI6e | L08¥X.5 96X.5 0
piLED (110 ¢ i Lt 19 Wkl LS S PDAY [1E : R 14-03153182079 ; £
N A 3 E I T
£ g L B W pyL I6E 814 : : o -
: : ; R jmmcwwmhu
. 008 : . 01 N . §
0 0 ® v ¢ JLE IGT | 662 A0SR} |68 1Z 9% PIBvE0vesie gtsol [E6% F J08%X.§ 96X.5 0
orlLgle (LYo 2 t Ljl B Wyl e Si DAY | £0E]: e ROJJB20FY ! £0
T. T 5 T -
gl B feyie 1t bl 189 wyl jpE |SHd
(R R I 5T YY) VA AT AL T YL NE32 UL O]
OrLED 11D 2 Loonh Pyl LS 151 DAY : 14-031$31820%9 . : £0
2% el qucfoetx 01x | 0081x | 00001x {Mtl 0IX | 061X oMK . 1 g % s B ‘oN ISEL 1901, ‘YouL:  ‘wmm
o ] ,gout:,
b tL ] @ vO NS i3y €3N %270 AL
93» = ..Mﬂse; e u\\ww A mm -oN LVId HEan SSYW  LNVD NOISNaWIA
uw” px|ame ot xjoor] 091 | 00tx | oeix  Perxfooetx {ogotx| 001 | o0IX Poix REEE [ 1mm ONISVD |- .
p _
¥l ivialadlon] ol W ol s | d|m|s|D X RN X ¥ |[zw EY +
e % NOLLISODNOD TVoDRaRD % B & W [ L oW R ¥ 2 Rhainiad
703 IDI04E00ET . ON"IOHLNOO SHBOLSTO : SITAVIAD | =amoIsio ON NS00
t+R30ss32s s B B A ¥ B g -7 40 dNO¥D YIONVHIXI NOLNOWGD W OE & 2 8 X
t3338MQ$32 1004 - { 1°¢ SLsal D13-0Z 30Y4D 015-¥s INSYV . NOUVOHIO3IS
90-%0-1i0Z , 3NSsIJ031vd IVINILYA NO 3LVI141L430 PO20L NI ¥3d SY ) = B
8 8 5 O % . : $31V 14 13315 @3T1108 10H . ALAONNOO
't .mme E9rEi=d “.ohwhﬁﬁupmmm A ToIvV-¥ m_:_ Te8-1 M‘B,‘Ezoonu. B
; & W -7-5-TH-I€8- .
31vOidi1d30 NOILLO3dSNI e
NTEVT 1711-662 3a44-VAIH) AL13-ASTININ OSITRIN T , SHOEIOMITSLIADE g B BEE B U B 0 -8¢c N3OSN
HBIRFYREWESL WI66L ¥ W R ¥SE L . SSSHREXT
NVAVE ‘1L08-001 OANOL MA-VGOAIE) THOONIYK 19~ . 391430 QVIH grT 07 VANVE H3ddHS
HIBE L "HOYRAEY-LE0K 12030014~ B * , 8 ¥ =

At g

NARRAIRA




180 AVIO AV
et
......................... BmaxsE
_ { "LOVYINOD 3HL 40 SITAA IHL HLIM FONVAHO0OIY NI 3I0VM
NI38 SYH NIJF¥3H 03IGIJI0S30 IVIYILVA IHL LVHL AILL¥ID AG3IAIH 38
LEIHMBITOSULITLIERRTOL " UREHLCRINBAYBUNOTHB/ATIRAT
mﬁ-ﬂ-ﬁm TORIGUOIL TEOH PIOA, FOCUPOAIIUE SOaRS : A S o D ouued M FR 22 S Od 010 AU0 SRk B 6L X—~F SOV ' S 0T AR J ] R FL L ) IS RS |
: L POROL BURIRIUON N “SSR00I, DNLLAW0S HAL 1 ¥ L PONRH SY 11V ‘555001 ONLERRO0I 010 £ 1D 96008 OWLSRIUII OIN 10 1 N Pesdu 0 14D L O WYW:D SN [15]
sy pold 4 G d [T ‘SSRUPLIOEId WREIEC 6 WLST S WG 1 L Ua/gpt S WS S WNGEET VUK 6 UNGT ¢ SIS TIIRAGNE: 4T3 §..§n<.ggguu>gs,§ GR: VAo |
957y *0S,S L B 11 "2 T HRMOZ 1O ‘puno WIS UGS * J BMBURIOOY YR UAN0S T ‘PUNGY WISIIEIK UALG, Ol SBUEIONN MRS WL 1O PNOL SRS 1ak05 1 8 SERDURooH JUREAE WAOS 1V 160ue 600 WEIFE 15 TR |
Sy DRG0 91 03 BOQSY Il SHY ‘SSRDpIL YBnoulL B R0 7 1 YR O WU 1Bl : T WORoS W E ‘oL, I L ‘WA - A UopmepO Wooo [T | THIN i =
: ; FRITINFRD = @I 1ongodd . ;
; : ON+lD) = EEL 3T0¥ ] :
. T ORAEOF INERD = 3L ERTLA!
S/ {(AHOREID) 1 CAQMLND +9/NNFD = 40EI 130004d
5/ (AFORFAD ] HE T/[CAINTH) +9/KAFD = EPED ERENA]
CdPy PSP ALY IdRTL) 183 Ydiil Ad¥YHD
NINO L POOOLe: - PNIR[ETVRAON KIkipadS ISHL] 2 31Vid :
R K ANEMLYIYL LV3H "
BCIBFECLOP TVI01
T @ [ 7 [£¢
i¥ i i A ! | B 8yl 148 91id
_ gl L 1 .
I T Y ] v 7 18 §V1 | Go¢| WOSANL | | 8¢ &7 TS WOL010¢7Z5LC 6860 pOeSl |l 08X .123X.52 ¢
ivizelo up 2 b izl lkyi le joe Bav | poel 11 14-a31531L56¢€9 | ! 82
TR T T
:fﬁww,m 2 |2 y1 j8E 1l E
0 I T w«ﬂ‘ DTE ] T TE RO TZ002F2572 {2560 pO0SgT I 112 A O YA
1pjgz fep |t R 2 vl 8¢ 91| DAY 08¢ ! B 14-03LSILESEED : 0z
L Tt aonx ] ooeorx | omeorx feeree] s1x | a03x [—eeebn L] » - ¥ ] i 2, ‘gonr:
S\l 14| § 13 S| |13l edu N | | . Pgtivon o R R
mm : — ONEIVIL £ SSVH  1NVID : NOISNAWIA
m“ oot | omix | woix x [ooste] omix {oarx e . [onzsvo
f2r|aiviajajon| © | W ol s | ajm 5|0 HEREW |ppas | KM |E R +
% ROLLISODNOO0 IVONER) & 1 % agH —
103 10704100¢3 . T ONIOHINCO SESNQLSNO SITNVING | tEnolso : ON INGWNOOa
t48301%3 12 ) e 8 % X FEE -0 40 J00¥9 AIINVHIXI NOLNORGS * T & & 2 8 X
$3353Md337 1001 : ( L°¢ $183i GT3-0Z 20V SI1G-VS IASY . NOUVOHKEIS
90-¥0-110¢ , 3nssizoaiva IYIEILVA NO ILVOIS11¥3D $0Z0L NI Y34 SV ) : # ]
. 8 5 4 ¥ $ILIVId 13315 43 T10¥ 10H .  ALGOAWCO
i S e e w oA , TOIV-F-S-C(H-TT8-1 Wzbﬁpzoom_ 5
: @ A N Py g
31vOidiLd30 NOILLO3IdSNL
NVVL TPT1—66¢ 9834-VAIE) ALIO-OSLTAIN DSLININ T , SOROMISLINDI B B E. _ : :
HE I RIGRBUWIEL BIG6L W WEEI 2 _ ﬁ @ .ﬂw il 3
NV&VT TL08-001 OANOL TH-VOOXTED ‘THODONINN 1-8-¢ . JO1330 avad \ s wochly - LT 00 VENVA oy
&I [ —HOWTRYLENRE  1L08-001L © R * - LR AT = x K

IR

|

OS6 ECVRY

I

Il

TB80L

(I




Q

"LOVYLNOD 3IHL 40 S3ITNY¥ IHL HLIM mo=<omooo< NI 30YH
N339 SYH NI3¥3H 439185530 IVIYILYA JHL LVHL AJ)1¥30 ABIY¥IH 3N

ERNMEBZ I ISVLIARRERAETOT CYRERLCUUBPAY RV OXHRATIRAT

O o

“mmm.mﬁm TUIEEAIL J9OH PO RO JPARFey TS08S T U S T WS W P EEZ 8D A D ope WA JLL ¥ SDV
N TIE ) 3 . gguuz.ggguuikg&zum<§§t§"0\~0§§gnohz,vcuot
©eRARUY Opod LRI d [TX ] ‘SSPRLOmId MR : 6 WG §UWRNGL D L WU § WWOE 1§ URUGE'S S ¥ UAUEE 1§ WaugZ: 2 EASTINIREMM ATH | ‘oqudeoy HB:V [v%] 'OfRY PRIA YN A A DOV Jo UORNPeH G VA ¢ |
8/ 713" 0S,ETG L 181 2 T TANGR 1D PRy WAFERFUAS : J TEMBUBIO0H SNk UN08 1T PINOH HIRHAA UL 10 eBuRiooy Ak uioL 1O PURCH HESANE 05 18 o 000 ST WS 1V 140U 800D A 1D [ ]
Spy RupBu0Y Sl 01 Beagy (A S ‘PPN UBnaK(L (HRCANEL 2 L ILWR: 0 Y i T woeos W 'doi gL .ER.&H%@S?SJ@@K 2
/ / ;
> w
m 103ltN09 Ul 3aindins
T ; :  ELTERINM
D0 LKl i.EQM . © % NOILiSOWMO TYIIR3HD
O WS . - X 1 00 TVOIRIAY
_ | P oofix Tl © & NDILISOWMOD TYDINIH] -
L3 Rnlx ! amx 6017 x| asmtx | esoeix Jesteed oatx | a0I>t [-0MER —i-00% ™ EOVE | DAY T = TSH Liim . . 399§, "GORIE: , “unt
olSekesd J11 | 8| vo S| [134] €34 N wva | Bk % |05 x2 o] open | sson |Bi e
28 7 = TT 14 g i x mm N FIVH SSYRL il NOISNENIA
m“!xﬂx i 001 | ooix | eatx pwixoseix foe0rx] aoix | oorx per HOS - A2 B RWEE |-acaiym [FI5E “ON ISVO
Am-&_ﬁ>2§ D} N[O s{d{m |1|D T B EREN X wmwg | B B | # 1Y
% NOLLISOdWQO TVOIRSHD LA I A4 WHE B WA EIB
703 10Z6dI0DET —ONIOEINCO SEENOLSNO SITNYARO . H=WQISND . ON 1NEN000
ST ENZEZESS : e PR OB % XN -9 40 4N0¥Y YFINVHOXI NOLNORGI ~ ¥ & & & 8 8 X
s333EN0338 100! { 1°¢ $1834 B13-0Z 3avd9 916-Y5 JASY . NOUWOHIOAIS
S0 F0-110¢ . SNSSI303Iva ~  1VI¥ILYA NO FL¥I141133D y0201 NI ¥3d SV ) = [
HH & 4 . SILV1d 13318 431104 100 .  ALOOAWOO
368 .wwm,& €91¢81-d “.ohwké:two. . z ¥ @
: L 2B TOIV-F=8=TH-TE8-T . "ON LOVHINOO
J1VOI41LH30 NOILO3dSNI : i
NVQVT 1711662 SHAa-VAIED AL1-ASLINTE DSLININ 1 | SOEOMPGLIADT H IE . U50T0G9C-84¢0 , onNsonauad
HE IR LHSEEL PIGHL ¥ BB XD & ) ﬁm .ﬁ E = ERSHEXT
TV T208-001 OANOL TD-VOLLE) ‘TEONONGAVN 1-9-¢ __ 301330 QVaH g oy TIT 07 VENVR , _ tBddes
&I89E LTMOKREY LB (208001 R * R S 2 x =




“JARIO SA0QE By) Aq 10} PoliEd SlUBLIeNNDa] aL U osie)

SYELZ-3S TON SeoueD

(F1vOIdiid3o 1s31 11D

_acers saop £

al7 00 ONIDHOS 13318 ONTI NvS

1.daq) soueinssy Alenpd jo sabeuepy pue uonenyoads BAGQE 84l YiM SOUBRIOODE Ul PRjSa) U3aG Sey |eudiew dy) 1ewy) Aiuao Agasay s\
G1/{nO +IN) + G/ (A+ OW +40) + {9/ UN) + D =8N_A 'ID €.
"PRI00S 10=0'0 'PBI0CD 131BM=D"M 'PBI00D 3UBINI=D S 'PRI00D Ay=]'Y
‘panaljay] SSONG=Y'S ‘paless | LonnioS=1"S ‘pasada =] ‘paydusND=p ‘peieauuy=y ‘PAZIBULON=N 2.
‘B2iY JC UOHONPaY="y ) ‘uogebuoi3="73 ‘BBUSNS PIIA="S A ‘Yibuang asua) = 'S 4.
HNIN 0’99 o5t ove | vsee 0608 864156 ot
MNZO 6's9 os1 ¥'se 1'86Z €167 02562 6
MINLIN 0L 5t ose o'vse 9'625 88601 g
HALN 989 z5t Zve ovse 6ELS 82642 L
MHINAN 099 gsl o've $'GEE 0505 86L1E6 g
ISHINSNYHL ‘NOLLYANIEO NAWID3LS 1531 MNIN 9'89 avi 098 [ 0805 9985€6 g
] ] S0-3DIAYIS MN30 8'99 s6tL 43 giee 8GLS zEG1Z t
YNOS 82D | LYD ZL'SPCZ HAIM SINMOINOD SN 0’89 asL zee 1228 P 202186 e
Z'9SLSLOSUSLLOEN ; . . .
JOVYN ANV £0-COLONN 3DVN HLIA SWHOINOO ALN 569 6yL g'se bese 6605 erssie e
SUHEX D, 088 . W30 —— 3’89 S5 $'9E 'EEE 8616 6.0L€ L
YWY W] £ Z t - 8t - - - xm:_
N& ddn JNOf WInWIIN oot - oee 0052 os8y  |um oN
() INGHLVEYL LVaH senccns reusien dway (%) (@) (%) (Vo) | (vam) on 1201 way
- - 1594 yoeduy (vy | sseuprer | ()13 | (JSA | (S
$8E°0 S00'G | $00°0{ 90002000 |6¥0°0|L100{5000Q( SL00| ZL00] 080'L | 0520 L4610 NSOLY ¥ SXX JHNM 009 (412
60v°0 6000 { S00'0 | £00°0 [ S00°0 | 0L0°0 [080C 10410} L10°0] 8000 Ovi'L| 00Z0] 0610 NSOLY . SXX S8NM 009 6
605°0 $00°0 | S00'0 | L10°0 { G000 [ £¥0°0 | 1500 | 900'0{ 8000} vLOO}| 080'L| oLEQ| SLZTO NSOLY .Z 0918 S:NM 009 8
L0v0 S00°0 | 600'0 { L£0°0 [ 50001 9¥0'0 | S¥00 8100 €L00]| 11L00] 0s0'L| 0sZOf ZLIZO NSOLY .Z 09LS J2NM 009 L
¥8€°0 5000 1900 {9000 | 2000 | 600 | £10°0 15000 | S10°0| 2LO'O| 080'L| 0SZ0} 2610 NSOLV .7 0ZLS JHNM 009 9
1880 900°0 | S000 [ 8000 { $00°0 | 6¥0°0 | 8L0°0 | #400| L100| €LOO| OLO'L{| OzZ0]| +0CTO NSOLY .9 SX SHNM 009 S
8040 600°0 | S00°0 { £00°0 | S00°0 | 0¥0°0 | 060°0 | 090°G{ LLO0} 2000} QOLL|{ 0410 0020 NSOLY .b SX JHNA 009 14
18€0 2000} 100020002000} 6¥0°0|SL00]800°0| €L00] LLOO| 0SO'L| 0620} 66L0 NSOLY . SX JHNM 008 €
L6€°0 900°0 | S00°0  220°0 { S00°0 | 050°0 | ¥20'0 | 210°0| 6100} 8100} OEOL} 0820 60Z0 NSOLY 49 QLS HNM 009 z
£0¥'0 60070 § S00°0 {€00°0{900°G{ 0000000600 0100{ 2000} 004 | 0840 0120 . ot NGOLY WP 01 S JUNM 0S1 3
- |0200[0800]02L0[00r 0} 00E0f00FP0] OVOO| SEOG] 0SO'L| OSE0] OSE0| xew
- - - - - - - - - 009'0| 00LO - umn N/d ‘ON
(€32 N lan j A lowimwjmolnod s d | w| s 2 ALILNYAD NOILd14083d HIWOLSND |wal
(%) NOILISOJdWOD TVOINIHD
ZLSHZZ VED -
. 605518 INSY .. BSOS SNSVISTEOIVINLSY. ([ FONVIIEALSNOSRvO adsmo
SNOILVOIdi03dS IVYNOISN3WIA SNOILVOD!IdID3dS IVINILYN LONgoMd .
o VIISETBIZ00Z ON 49pIi0 MU paas sis@buaues lew-2
3071 ebeq S ————— N M WO BUILIBS MMM 1N ap—
ST - JH05 TYNOILVNGILINI GTOBASS Hwosng CZBZLLE20:XY | GYZHZLE-20 3L
010275480 -2q (g'4°€/6¥00SNI0)E L €-POZ0LNI "O'O ‘uemE] ‘uersH Bumisyoey .
BueisH han uap ‘Peoy UISK USf "LLE "

o=z
T=0D
—» O
T3~
Fo =
m, 22—
o»cQ
~3F -
-~ -
@OWoe®
©—~= -

QTV--Q

*Iwo
Qa0

) 14
€ #We 1) 09SL6€i€191y

‘A9 p,asy

gs




eimeublg Jaunuexs Buips,

; “ON SIEOIILeD
| .\m§
, : gy vosseioid

JQNII sep Bupjoeg \.«b& ™ Bunioeg

§ yenp 1e1I8 PIeM
(s)uonisod psysodsq “xeW .

Nw oeUEy -0 dnos
SdV o .wu_msuo .c_.m ¢m ( _W_mwms ,m_—w

8)550204d -

(oNed) reileley

t

0\\\®Q\N.Q ; w\\ /e

JojesadQ 10 JBPIBM *.o aimeubig

P ;
9 \\\v Q\ \Q ‘apIs ©SI0AR) B} UO SUOREIWI ay; OF 108 ! N *“ ’ #aLiosea
UOIOBS UM SOUBPIODD. Uj SI :o_wmo.c__m.:m_ w%:mﬁﬁtmmwwmmm.wmw_wmw_ﬁmmm_‘ .M_wmwm% . ? ] Q\
“ %\ N\Q . 2.NSSald 3Lk pUR OV $8p0D Aejes eusaqiy oy Of Juensind panss; S| pJeo Suyj . ~7. “\ $58001
UiR(1 4 a0 S ___"ONlVSEY . > o
77 ] o] TR B A LA I
- g i o Ypd




“ON 8jed|

KBTFPT

aimeubis Jeunuexg Buipys, “eregAndg o d

£ TE Ny

ﬁ g uoissaiboid

ﬂ§ sen mc_xomm .\* \‘ 1777 \\§ n 3 Bupjoeg
A3 pom. \c\wuﬁ%cow__«__mwww . " g N\ .Q :W hM / ~Q vw._wﬁuaw_m wﬁg

(‘oN J) dnoig
‘?\mm g «L wu_%ﬁf.ﬂﬁ Wus QK\ [elol Jaliid

ol dv Bl

. .\\Q\\\B \Q

7 e
7 WK/l /Rl
AL TR | 77 g
/A 59rqro

LTI T AHIXT:0d' T

)ssedold

- .w, vm N, om0

JoyesadQ) Jo Joplom Jo aimeubig

(edAL/ung) saunuexs
IR RNy \\v\
159)_Jo dleqg
S0/ MY
"8DIS 9S.18A61 1) U0 SUOREWY) BY} 0 algns Pue apog IASY ey Jo X

UOROSS LM 83L1PI000E Uy S| UoREolEND aouBLLIoMad ey 1 ‘suopejnbey .siepjem
8inssald 8Ly pue 1oV s8po) Aj8jes eHeqLy au} of juensind pansst s| pres sy

“ON 8iid S8y (Bwen) )
Z/1E N7 2L77Y 2O
J:NOIL JETVAD: IONVINHOSHT H3AAT13M

PHS€C oN

\Q‘ Jauwexy

S0 \ T ba%lﬁﬂ j0 91

A\.N “v \vaﬁ\ N\\\ w wmwoo._n_

ON { N“\ ? "ON 9|l YSgvy

LT 98\4\0.?\ mEmz. .




“ON SJEOUIMOD

r£900 507

ameutis Jeulwex3 Byl sleq Andxg "D 4

TRZ0I IS P
N&W uoissaiboid m
TNy

gw Q sen Hupjoeg % [/} Bupioeg i

ﬂw payleny Sa\ [B18N Plom

(s)uomisod &3% paysodaq xen
ﬂ\a N Jajewelq ‘oN 4) dnou

apISING U Q.\\& ( __Asms_ .,m__m

.&\ ) (‘ON-d) fenaren Y V (se)sseo0ig

mmo

VILNE | 3LVa AHIX3 04 TYILINI ALY AuldX3 0d

S29C NoIsNaLX3 31va AYIdXT

ZO_h<0_u=.._ n WUZ<_>_EOu_m_mn_

"ON pUe: ‘
m m @ N . N PO {adAlAuud) Jeunwexg

JopesadQ Jo Jepla Jo aimeubis 1891 jo aeq :
Qg Or Lﬁww.

. 3pIS 9SI9ASS BU) UO ‘suogelw a4 0} 396[qNs PUE BP0 TNSY B3 O Xi
uORJBeS LM BOUBPICOOE. UL S1 ucgeoylenb eouewiopsd 8y ‘suoneinbay SBPIBM
e.nsSaid 8L} puR 10y Sepoy Aajes eusgly syl o0l Em:m._:n pansstis| psed SiyL

‘ON 8ild VS8V (swen)

TEGEHE (T IR SIFHD

QHYO NOLLYOIITYND SONVIWHOHId HIQ13M
BLLLONHDOY

§29¢ ©°N

¥\ Jaupuexy

Q\\Q\ IFIE waLwera

?\qn $59001d

[ N&Q\\% “ON 8l vSav

anmu_:mmho Uwﬁ_um._oos :

. 0@88 ﬂ—tﬁ*\n& aweN




"ON sjeoytie)

1ERO P

aineubis Jeulwexg Buipje,

] g :o_mmm._moi

N%w.lﬁ seobuwes  rpy Elﬁ!& mc_v_omm

ayIren |§l |de|
Mm mm (s :oa_mom Ul v_m>>

paysodag xw_z

|@d|h\l Jalewelq Q m 0 k {'oN 4) Q:o._w

apIsIND Ul 1BIOW 3]lig

NM m Aoz& _m_._em_z Au—i a - ; Amw,vwmmoo&

V89T T e,

; 10181000 1O JOPIBM O o._:ﬁ.._m_m ‘158 JO BB
¢ Q. ’

“apIS 8518A81 BY) UO SuoNENLLl| oyt 0} 1efgns pue 8poD WSV 8 JO X
UoKYaS LM SOUBPIcITE Ui St uoheolenb aoueuuopad ay] ‘suoieiRbaY SIOPIOM
i 3INSSald 84} pue Y mm_...oo Aejes mton_< W 01 Juensand pensst si p1eo syl

"ON 8lid VS8Y (sWweN)

: SETAENT ¥ SIIH-
: nE< zo 1IVIEINVYND: moz<s_mon_mmn_ mm m;>

VILINL.

| 31va Adidx3 0d

TYLLING

“31V0 A¥IaXa 04

1£92 N

JBuwexg

2 p
A1 w0 a

dﬂj&u@ﬁq sse001d

M@&c\v“ (Y] oNens vsav
FYONM  SHIH) - U™




"ON &1eoyiey)

18900 Dr7

ainjeubis Jeuiwex3 Huipje,

H

TR uoissaIB0Id
NQUN% ser) bupioeg 3\3 \ﬁsa\\‘aﬁﬁﬂ m:_xomm,__m
U Z wm Amwww__%ww g m&%l. L4 al r Q umﬁ_ﬂ_ﬂ_n w_hgw

POl e 74 77 onaleR

— 7.7 (ONd) eueren () (s8)ss8004d . i

A A ' O 0 a A T
. Q OLLYDHIIVND 3ONVINHOLH3d

(edALAuNd) 1eujurex]

| mNQN .“.oZ_u._mO

Bciaa 77/

Jo1eladQr 10 Japiam jo simeudis

oang ' sC

‘9p|S 9SIaABI 81y UO suonepwf sy 0 «uw_n:w, pue 8poy ,ms.m< 8y} Jo Xt
UORVES LM BILEPICOE Ul S) uoREoyend aoueusopad syt suoneinbay Ssiepiepm

ainssaid 8} pue 1Y sepo) Alejes Bueqly au O} uensind panss) s PIeo syl
*ON 8lid YS8Y (aweN)

WHO4H3d HIATAM

[ 3Iva AUIDE0d |

310 AuldX3 0d . m<ozo_._.<o_u=4<:0moz v

- (UonezItieBIO:

TYLLING

O—..—.h ON 400V

M 8¢9¢ oN
\I\-P‘_m:_c._mxm
/4
aleg’sy V)
Aum\\ (3] D
X692~ 17

1591 JO 8eQ

SS8904d

*ON 3)id YSav

aweN




‘ON 8reoyie)

1£090507

Q@I seD Bunioeg Nﬂ‘ \

ameubig Jeuiuexg Buip|e,

QN\EJ uoissaibord :

e L

) Supioeg

T ol peyend Wi/ - 18Nl PISM
™ (s)uomsog sdf AGK Q peysodeQ xmx ;

(‘ON-d) ferereW

ON pieD

6292

i ST C !
mu_mhs“o .c__._m \N& & l ( oqﬂu_mv% H.ML__W

. § _ Jﬂﬁﬂ“ (se)ssa001d

HOH

(edALuud) seuiurexy

soyesedQ 10 ._mn@s jo aunmeubis

UONOBS YIM BOUBPIOIOR U St uoRedyien|

“ON @i VS8Y

SEEE (T
QHVO NOILVDIHITVAO
BLL 0 St

- 3I¥Q AHIdX3 Ud ~3IV AHIdX3 Dd-

) - -apis 8516/ 6L} LIO SUOKENLL BY O} 108(qns pue 8p0D JWSY o 10 X1

b souewioped 8y suofeinbey. SIBPIOM

i 2Insséid au) PUE 10V S8POQ AiBjes eyeq]y au O} juensind penss; st pied SiuL

(swen)

°H

o4uad HId M

629¢ ©N

7

JauprLexgy

Q\ON imm - 158)_ 0 areq

\J\vﬁ\. 1774 V\ $88001d

m .N @@M\N'ﬁdﬂldz o4 VSav

V)

,cemwwo\..\ 23\* ouen




—
oreq Ayba-p d
10T OF X ~
Iﬁiﬂiﬂ :o_.mmob.mo_n_
: Bupioed
\INWMH\\QI seo Bupped \ﬂm«ﬁl \*3 r (raBunioe

oyeubis Jeunwexa Buip

*ON e1eoed

7077

j\ oIl 7 m fEISM PISM
Doyl *¢ [ 2] Q N ! wu_.moamo “xeWN
e &\u 1S0d

“WL0E T = (s)uon o
, TR QU\ - w & e ol

.. TNRm e&E_w& souweg P O N-N ON
P 77 _
F o % N % - “= \\ seupuea
JapeiedQ IO Jepiom o eanieubis s p o] A Q \
s8] Jo ereq
e o n o ek e g ey S oree = L
:o_ﬁwm_m_ﬁwwsﬂ% Y _oowoozao_“_w_m BeqIY c.ﬁt o} E%:w.sa penss! st p/ed S . v /uch ﬁUWu ~%/ é $S8904d
"ON 8jid vSgvY . (owreN) )
. . NNNN@WW\ (M 2&3@:\3 : \VI\WVWN (] onowvsay
TVILINI VG ANDE0d | TS [, oo _

L0LT

. DIW SN S




TILIN 31va AYIdX3 0d § TILNE

8%9¢ Noisnapa:

"ON SJEOlHeD

15079917

ainqeubig Jouurexy Buipe, aeq Aud3a D d

T [E7K,
% uoissaifold

.|.§| sobuwes  ~ ZZIT 3&%;%:%8

L2072 [e) 1210l PIPM
.V& (s :w__.__mwﬂw e AL .~%“ -Q pensodeq “xe

IIQI\| Jelpurelqg
opIsIND "N

NR..\ (‘oN-d) _m%ﬁs_

w¢w

m “ {‘oN d) dnosyy
[e19n 1901l

8Y92 ™™ s ~ 8%9C oN

Yarvas/ 7\ 1/ “ - 7

JojeiadQ 10 Japism 1o ainjeubls 158] JO 8leq . R Jouutexg

avE 3l 77
, QN\“ ~ 2T isal jo &jeq

*9pIS BSIGAS) O} UO SUOHEYILLI 8Ly} 0) 308{qNs pue 8pod JASY UL 4O X1 ot h \N\Q @

UOROBS LM BOUBPICOOE Ul S) uoReoyenb eoueuuoped ey “suoneinbod SJepiem .
8InNssald 8y pue Joy Sepon Aajeg Buaqly s o) juensund panssi S pJed sill \éu\n\“ $S800.d
“ON Oid vSav

#2697 \@@%g aveor

n_m_<0 ZO_._.<




B
J——

|\ ; ,A.,i,;..,w.mc_.v—m /
) oiyeubIg JUIIEXT.DE
“oN ereoued

1509 ]

ST13S )
uotssa1B0id :
oy,

Bupoed
e SEY) Bupioed . "
NOUIO Aﬂd\l ©IBN P
S
i . aueno Poe? Iy peysodaq XeiN
\\l‘\ 1| s
Wi Soousod 2% Vt_h cont 4 400

e Jetis

(adALaund) Jaupurexs

JsojesadQ 1o JOp|aA JO Binjeubig 1s8| jo ajeq

29%27ST 142S

il

- "@pIS 8SI6AS. BU} UO SUORENLI} S 01 108{gNS pue 8paD ISV 8Yl 1O Xi
UORIO™ LIM SOLBPIOODE Uil St uopesyienb souewuloped sy -suoneinbey SIOpIeM

AL

a.nssald aYi puE 10V Sopos) Ajejes elsqly eyl oy uensind panssi s) pied siyt

T T

“ON ©lld vsSay (aweN)
ceeZ 1 u\ﬁuuv\ﬂ \.o%wM

AVELINI 31va AYidX3 0d

A1LVa AHIdXT Od

QHV9 NOLLYOIHITYND IONVINHOAHId HIaTam

VIST woisw

6LELONATL OV (uoneziuebi0.pelipeiody)

vuse o

7 \m@ééa

«& ﬁ\q \\ﬂ.“ \w&“m 1594 0 BB

pnu& \S&@a\% $59004d

m.mm \N 3 ‘ON 9|id vsSav

ick F\OVP \L\vow auseN




24!

1l

%5\\

Mhj L

7/

Jidl

3IVQ AbldX3 Od

TN ¥

3IVa AdX3 Od

3

Jo1eIodQ 10/ J8PIONK 10 BirEUBIS -

A s

UORDSS UM SIUEBPIODTE Ui S| U0

‘apis 9S10A01 BU} UO SUORENL OL} 0} 1alqrs pue 8apoy FTNSY 8ul 40 X1

neolienb sourwiopad ay). ‘suotienbel S1BPieM

2.nsseid eu pue 10y sepoo Kefes euedly eul 0 wensind penss! si PIEd SIYL

‘ON 8ild VSaY

ggeiT (7]

(oweN) -

27 Mbm AP0Q
QHVO NOLLYDIHMVYND FONVIAHOIHA HaT 1M

6LLLONGT OV

(uopeziuebio peupaiooy)

S .mm,..._..wc,._.:_m:o_mﬁ_>&Eogm

2.

sounexg

7

NW& N\\ﬁ&w\w 1501 0 areQ

.\I\‘\\E“ §5800id

"ON 8jld VSav

TECIT O

m.n.‘ﬂ Q Pz swieN




e

Progréssion

Ty 2507

ture .. .

igna

Nelding {EXa 7 qeris

P Q-Expiry Date




“eea Auda D d

*ON ©Jediiuad ainfeubis Jauiwexa BUIP|S,
/€ea0 9] \as G’ LE S
: UM \ 7] uoissaibold - . .
\q\\ 3\ sep Gunioeg \m\\ 7 \\\\3\ %QN&. 1m Buoeg
:nm.n.. Q _...Q_m_w%m_\m _.uhwg
< U\ ('oN J) dnoig i

. ¢ e’ -elitd .
PR

Amuvwwmaohm :

“yse) j0.8%eQ

e

T '§59004d:

N 81 VSEY.




|||$=\| sep Bupjoeg
T _wod  peweno
- (sjuonisod

-epeq Augdxg 'O d

iﬁl uoissaiBoid
§ Buioeg

ST 199N plem

paysodeq Xep

“ON a1esye) eneubig seuiuexg Buips,

FE9005

<IN OF seeweg T {'oN ) dnoip
IV L0 oano i T 9F JefoW oIl

{se)ssao0ld

w m m N 'ON pred (edALAund) Jeuiwexg

7N

I 1P/

: Joyeied 10 Jepiom Jo-imeubis N
., £0C S0 £

- Ed

Y/ VA7

N

~ '8pIS ©S18ABI B} U SUOREHWI) SUy} O} 108[gns pue 8pog INSY w& 10 X4
UORIS 3IM adURPIODoE U St UoResylienD eoueuwoped ey, ‘suoneinbay SIBPIOM
8.NSS3ld 8Y) puUB Y0V S8pog Ajefes eueqly au) 0f Juensind Penss! si pJeo Sy

! ‘ON 8lid vSg (oweN)

A3 ™M

822¢ ©N

yd

- Q\ Joulexs

& 28 nmo \V\UQ 1oL 0 oreq

qJ\(R\ m $8a00.d

* *vw L (M oNeudvsav

9




N




Husky Energy

WELDING PROCEDURE REVIEW SHEET

THIS COVER SHEET IS USED TO IDENTIFY VENDOR DOCUMENT REIVIEW STATUS.

VENDOR: BROMLEY MECHANICAL SERVICES INC,

WPS #:

BM-11

POR #: BM-11-1, BM-11-2, BM-11-3, BMS-20N-2
DATE & REV. #: Sep. 17, 2008, Rev. 2

Application | I Stuctural I} Pipeline [ ASME Section IX

Electrode F6/F4

Material P1Gr.1 &2to P1 Gr.1 &2
Process GMAW/SMAW
Position DOWN/FLAT

Thickness | 1.6mm to 38.1mm ( Non-impact) , 3.2mm‘to 38.1mm (Impact specified)

Diameter All

Hardness | I Brinnel ¥ Vicker [ Rockwell B I Not Done
PWHT [ Yes M No
Impacts I¥ Low Temprerature Impact tested to -46°C [~ Normal Temperature

Registered | Alberta

REVIEW STATUS

I Accepted

IZ Accepted as noted

[ Accepted as noted: Resubmit
[T Not Accepted

I Sour Sevice
¥ Sweet Service

¥ Transitional Sour Service

COMMENTS

o R

5.
Har

Uphand progression only is allowed.

Backing rings are not allowed.

Max. Weave is restricted to 4 x electrode dia. or 12.7mm for wire feed.

Min. Joint thickness for unbevelled joint is 3mm for welding from one side and 6mm for welding
from both sides.

Accepted for Transitional sour and sour service for piping up to 12.7mm thickness. Production

dness values not to exceed 210 Hv,

Ram Sridharan Feb, 03, 2011

Signature Date

Rev April 4, 2008




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

the pressure equipment safety authority TeI: (780) 437_9100 / Fax: (780) 437-7787

September 30, 2008

Merle Kanewischer

BROMLEY MECHANICAL SERVICES INC
A DIVISION OF ARGO SALES LTD
925-23 STREET SW

MEDICINE HAT, AB T1A 8R1

Dear Merle Kanewischer,

The welding procedures received on September 26, 2008 are accepted for registration as follows:

Reg. No. : WP-0505.2 Accepted on: September 30, 2008
Tracking No. : 2008-07110

Reg Type : New Design

Spec. No. : BM-11 As Noted

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 unless 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 a stamped welding procedure for your reference.
Sincerely,

R /ML«Q/

ROSEBERG, BOB, P. Eng.
Design Survey Engineer



WPS Number: BM-11

PQR Number: BM-11-1
BM-11-2
BM-11-3
BMS - 20N-2
QUALIFIED FOR

Material P Number: P Gr1 and Gr 2

Material Type (typical): SA-333 Grade 6, SA-350-LF2, SA- 420 WPL6
SA-516 Gr 70, etc

Process: GMAW/SMAW

Position: 45°/Flat

Diameter: All Diameters

Joint Design: All Groove & Fillet Designs

AWS Classification: ER70S-6, E-7018-1

Thackness: With PWHT: N/A

As Welded: .0625” to 1.5” (Non-Impact)
.0125” to 1.5” (Impact Tested)
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WELDING PROCEDURE SPECIFICATIONS

Cofﬁpany ﬁame: Bromley Mechanical Services Inc. By: Paul Frederick

Welding Procedure Specification No.:BM-11 Date: September 17, 2008
Supporting PQR No.(s):BM-11-1, BM-11-2, BM-11-3, BMS-20N-2 Rev#: 2

Welding Process(es): GMAW/SMAW Type(s):Semi Automatic/Manual

Revision 1 is for editorial updates to the WPS and to change the name of the company. Revision 2 is to add PQR, BMS-
20N-2 for thickness increase.

JOINTS (QW-402)
Joint Design: All Groove and Fillet designs. See attached sketches
Backing: with or without Backing Material (type): Weld Metal NO RETAINERS

BASE METALS (QW-403)

P.No. 1 GroupNo. lor2 to PNo. 1 GroupNo.1 or2
Thickness Range

Base Metal: .

Groove Welds: 0625 to 1.5” (Non-Impact)

.0125” to 1.5” (Impact Specified)

Fillet Welds: All fillet welds

Pipe Diameter Range: All diameters

Deposited Weld Metal Thickness per pass: 0.500 in. Max

FILLER METALS (QW-404)
Spec. No (SFA) SFA 5.18 SFA 5.1
AWS No. (Class) ER70-S6 E-7018-1
F. No. F6 F4
A. No. Al Al
Size of Filler Metals .035” to .045” mc]uswe 3/32”* to ¥4’ inclusive
Deposited Weld Metal
Thickness Range
Groove .138“ max. 1.5”max
Fillet All All
Electrode Flux (class) N/A N/A
Flux Trade Name N/A N/A
Consumable Insert N/A N/A
Other GMAW for root pass only N/A
No Supplementry Filler Metals No Supplementry Filler Metals

POSITIONS (QW-405) POSTWELD HEAT TREATMENT (QW-407)
Position(s) of Groove: GMAW 45°/ SMAW1G Temperature Range: None
Welding Progression: Down/Flat Time Range: N/A
Position of Fillet: All
PREHEAT (QW-406) , GAS (QW-408)
Preheat Temp. Min.: 50°F Shielding Gas(es): Argon/CO2
Interpass Temp. Max.: 450°F Percent composition (mixtures): 75%/25%
Preheat Maintenance: Welding & Reheating:

Flow Rate: 20-40 cfph

Gas Backing: N/A

Trailing Shielding Gas Composition: N/A

CIL 13834




WPS#BM-11 Rev. 1
ELECTRICAL CHARACTERISTICS (QW-409)
Cuirent AC or DC:; DC Polarity: Reverse
Amps (Range): See table Volts (Range): See Table
Tungsten Electrode Size and Type: N/A
Mode of Metal Transfer for GMAW:  Short Circuiting Arc
Electrode Wire Fed Speed Range: 46-160 ipm
Max. Heat Input: '
Bas¢ Metal Thickness Range Heat Input Joules/in. ‘
125" to .375" 48,000
.500" to .888" 64,000
.375" to .500" 52,364
500" to 1.5" 75,667
TECHNIQUE (QW-410)
String or Weave Bead: String and Weave
Orifice or Gas Cup Size: N/A
Initial and Interpass Cleaning (Brushing, Grinding, etc.): Brushing, Chipping, Grinding
Method of Back Gouging: Air Carbon Arc
Oscillation: N/A
Contact Tube to Work Distance: N/A
Multiple or Single Pass (per side): Multiple
Multiple or Single Electrodes: Single
Travel Speed (Range): See table
Peening: None
Other: N/A
| Filler Metal | Current
Weld Process Class Diameter Type Amp. Volt Travel Other
Layers Polar Range Range Speed *
Inches Range(ipm)
1 GMAW ER-708-6 035 DCRP 100-150 15-21 7-12 7
1 GMAW ER-70S-6 .045 DCRP 135-250 16.21 5-14 5
2to Rem SMAW E-7018-1 3/32 DCRP 60-110 19-24 1.5-12 2.5
2 to Rem SMAW E-7018-1 1/8 DCRP 90-140 20-25 1.5-14 3
2 to Rem SMAW E-7018-1 5/32 DCRP 110-190 20-26 2-14 5
2to Rem SMAW E-7018-1 3/16 DCRP 180-275 21-26 4-13 7
2to Rem SMAW E-7018-1 7/32 DCRP 260-350 22-27 8-20 9
2toRem SMAW E-7018-1 Y DCRP 300-400 23-28 10-25 11

CIL 13834

*Minimum Travel Speed At Maximum Volts and Amps
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FIGURE 1
SINGLE SQUARE BUTT
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FIGURE 4
SINGLE VEE BUTT
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FIGURE 7
SINGLE U BUTT

oy

FIGURE 10
SINGLE J BUTT
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FIGURE 13
SINGLE BEVEL BUTT

GROOVE DESIGN
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FIGURE 2

SINGLE. SQUARE BUTT
WITH BACKING STRIP
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FIGURE 5

SINGLE VEE BUTT
WITH BACKING STRIP
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FIGURE 8

SINGLE U 8UTT
WITH BACKING STRIP
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FIGURE 11.

SINGLE J BUTT
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FIGURE 14

SINGLE BEVEL BUTT
WITH BACKING STRIP
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FIGURE 3
DOUBLE SQUARE BUTT
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FIGURE 6
DOUBLE VEE BUTT”
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FIGURE 9
DOUBLE U BUTT
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FIGURE 12
DOUBLE 4 BUTT
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FIGURE 15
DOUBLE BEVEL BUTT




CIL 13834

TYPICAL JOINT DESIGN

FIGURE 16

BACKSIDE SHALL BE GOUGED
GROUND OR GCHIPPED TO
SOUND METAL BEFORE
DEPOSITING. FIRST PASS
ON BACKSIDE.

FIGURE 17




3] Husky Energy

WELDING PROCEDURE REVIEW SHEET

THIS COVER SHEET IS USED TO IDENTIFY VENDOR DOCUMENT REIVIEW STATUS.

VENDOR: BROMLEY MECHANICAL SERVICES INC.
WPS #: BMS-20N

POR #: BMS-20N-1, BMS-20N-2

DATE & REV. #: Nov.14, 2007, Rev. 0

Application | ] Stuctural [T Pipeline ¥} ASME Section IX

Electrode F3/F4

Material Pl Gr.1 &2 to P1 Gr.1 &2
Process SMAW
Position All — Without impact, 1G- With impact

Thickness | 1.6mm to 38.1mm ( Non-impact) , 3.2mm to 38.1mm (Impact specified)

Diameter All

Hardness [T Brinnel [ Vicker [ Rockwell B I~ Not Done
PWHT 7 Yes ¥ No
Impacts M Low Temprerature Impact tested to -46°C [~ Normal Temperature

Registered | Alberta

REVIEW STATUS

" Accepted

IZ Accepted as noted

D Accepted as noted: Resubmit
[~ Not Accepted

I Sour Sevice
7 Sweet Service

¥ Transitional Sour Service

COMMENTS

el

Up hand progression only is allowed.

Backing rings are not allowed.

Max. Weave is restricted to 4 x electrode dia.

Min. Joint thickness for unbevelled joint is 3mm for welding from one side and 6mm for welding
from both sides.

5. Accepted for Transitional sour and sour service for piping up to 12.7mm thickness. Production
Hardness values not to exceed 210 Hv.
Ram Sridharan Feb. 03, 2011
Signature Date

Rev April 4, 2008




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

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

December 14, 2007

Merle Kanewischer

BROMLEY MECHANICAL SERVICES INC
925-23 STREET SW

MEDICINE HAT, AB T1A 8R1

Dear Merle Kanewischer,
The welding procedures received on December 04, 2007 are accepted for registration as follows:

Reg. No. : WP-0505.2 Accepted on: December 14, 2007
Tracking No. : 2007-08619

Reg Type : New Design

Spec. No. : BMS-20N

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 unless 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 a stamped welding procedure for your reference.

Sincerely,

ROSEBERG, BOB, P. Eng.
Design Survey Engineer



WPS Number: BMS-20N

PQR Number: BMS-20N-1, BMS-20N-2

QUALIFIED FOR
Material P Number: P1 Group 1 and 2 to P1 Group 1 and 2 ,
Material Type (typical): SA-333 Grade 6, SA-350 Grade LF2, SA-420 Grade WPL6

Process: SMAW

Position:  All without impacts / Flat with impacts
Diameter: All diameters

Joint Design:  All grove and fillets

AWS Classification:  E-6010, E-7018-1

Thickness:

As Welded: 0.125”to 1.5”

[ALBERTA BOILERS SAFETV ASSOGIATION |
PROVINCE OF ALBERTA
SAFETY CODES ACT

WELDING PROCEDURE

Reg. No. WP 505.2

 Spec NO. .ocvcerecannannd B M‘S .2 O N

Weld Process ............ SNAW .........................
Matl.-Gr. P No.l.@rttZ 10 P No. k.G 1t 2
Elec. GI. F Now.oo bt dounnns A No. !

Th. Qual. For....38: L. pPwHT .. NQ....

M Th. QAL 3 2pmm. CUA ~H (%

vr9.2.Mo..l 2Day. [\ Sigried

CIL-12754a



WELDING PROCEDURE SPECIFICATIONS

Company Name:  Bromley Mechanical Services Inc. By:  Paul Frederick
Welding Procedure Specification No.: BMS-20N Date: November 14, 2007
Supporting PQR No.(s): BMS-20N-1, BMS-20N-2 Rev#: 0

Welding Process(es): SMAW Type(s): Manual
JOINTS (QW-402)

Joint Design: All groove and fillet weld types are qualified (See chart)
Backing: with or without Backing Material (type): Weld Metal
Retainers: No Retainers

BASE METALS (QW-403)
PNo. 1 GroupNo. lor2 to P.No. 1 GroupNo.1 or2

Thickness Range
Base Metal: 0.125”to 1.5”

Groove Welds: 0.0625” to 1.5 without impacts, 0.125” to 1.5” with impacts
Fillet Welds:  All fillet welds

Pipe Diameter Range: All pipe diameter ranges v :
Deposited Weld Metal Thickness per pass:  0.500”  MAXIMUM

FILLER METALS (QW-404)

Spec. No (SFA) | SFA 5.1 SFA 5.1

AWS No. (Class) E-6010 E-7018-1

F. No. F3 | F4

A. No. : Al Al

Size of Filler Metals 3/32” to 1/4” 3/32” to 1/4”

Deposited Weld Metal

Thickness Range ;

Groove 0.250” 1.25”

Fillet All : All

Electrode Flux (class) n/a n/a

Flux Trade Name n/a n/a

Consumable Insert n/a n/a

Supplementary Filler Materials n/a : n/a

Wire: Solid, Cored, Powder n/a ' n/a

Other n/a n/a

POSITIONS (QW-405) POSTWELD HEAT TREATMENT (QW-407)
Position(s) of Groove: All without Impact, 1G with impact | Temperature Range: n/a

Welding Progression: Up down without impacts, Flat with | Time Range: n/a
: impacts

Position of Fillet: Up down without impacts, Flat with

impacts :

PREHEAT (QW-406) ' GAS (QW-408)

Preheat Temp. Min.: 50°F Shielding Gas(es): n/a
Interpass Temp. Max.: 450°F Percent composition (mixtures): n/a
Preheat Maintenance: . .

Continuous Welding & Reheating: Flow Rate: n/a

Gas Backing: n/a
Trailing Shielding Gas Composition: n/a




WPS# BMS-20N Rev. 0
ELECTRICAL CHARACTERISTICS (QW-409)
Current ACor DC: DC  Polarity: Electrode Negative
Amps (Range): See Chart  Volts (Range): See chart
Tungsten Electrode Size and Type: n/a
Mode of Metal Transfer for GMAW: n/a
Electrode Wire Fed Speed Range: n/a
Max. Heat Input: J/in
‘Base Metal Thickness Range Heat Input Joules/in.
0.125" to 0.500" 42846
0.500" to 1.5" 75667
TECHNIQUE (QW-410)
String or Weave Bead: ~ String and Weave
Orifice or Gas Cup Size: n/a
Initial and Interpass Cleaning (Brushing, Grinding, etc.): Brushing, chipping, grinding, etc.
Method of Back Gouging: ~ Air Carbon Arc and grinding
Oscillation: - n/a
Contact Tube to Work Distance: n/a
Multiple or Single Pass (per side):  Multiple -
Multiple or Single Electrodes: Single
Travel Speed (Range): See Table
Peening: ' n/a
Other: : . n/a
| Filler Metal | Current |
Weld Process Class Diameter Type Amp. Volt Travel Other
Layers Polar Range Range Speed ok
: Range(ipm) :
1 &/or2 SMAW E-6010 3/32” DCRP 40 - 100 18 -28 1.5-12 39
1 &/or 2 SMAW E-6010 1/8” DCRP 70120 20-30 1.5-14 5.0
1 &/or 2 SMAW E-6010 5/32” " DCRP 90 - 150 21-30 2-16 6.3
Rem SMAW E-7018-1 3/32” DCRP 60-110 18-26 1.5-12 4.0
Rem - SMAW E-7018-1 1/8” DCRP 80— 150 20-27 1.5-14 5.7
Rem SMAW E-7018-1 5/32” DCRP 110-220 21-28 2-16 8.6
Rem SMAW E-7018-1 3/16” DCRP | 160-320 21-30 3-20 134
Rem SMAW E-7018-1 7/32” DCRP 240 - 350 23-32 5-22 15.7
Rem SMAW E-7018-1 1/4” DCRP 300 — 400 23-32 5-22 17.9

Note: “*"Minimum Travel Speed at Maximum Amps and Volts for Impact Requirements



TYPICAL JOINT DESIGN

FIGURE 16

BACKSIDE SHALL BE GOUGED
GROUND -OR CHIPPED TO
SOUND METAL BEFORE
DEPOSITING FIRST PASS

ON BACKSIDE.

FIGURE 17
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FIGURE 1
SINGLE SQUARE BUTT
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SINGLE VEE BUTT
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FIGURE 13
SINGLE BEVEL BUTT
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FIGURE 2

SINGLE SQUARE BUTT
WITH BACKING STRIP
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FIGURE &

SINGLE VEE BUTT
WITH BACKING STRIP’
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SINGLE U BUTT
WITH BACKING STRIP
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FIGURE 11
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Husky Energy
WELDING PROCEDURE REVIEW SHEET

THIS COVER SHEET IS USED TO IDENTIFY VENDOR DOCUMENT REIVIEW STATUS.

VENDOR: Bromley Mechanical Services Inc.
WPS #: BMS 710M (Rev.2)

POR #: BMS 710M-5, BMS 710M-6

DATE & REYV. #: June 28, 2007, Rev.2

Application | [ Stuctural [T Pipeline [¥} ASME Section IX

Eleotrode | ER 70-82, ET0C-6M (F6/F6)

Material P1 Gr.1 &2 toP1 Gr.l &2

Process GMAW / GMAW (Metalcore)

Position All Positions / Flat, Horizontal

Thickness 3.2 mm to 203 mm

Diameter All

Hardness | [ Brinnel [ Vicker 4 Rockwell B [T Not Done
PWHT [ Yes ¥ No
Impacts M Low Temprerature Impact tested at -46°C I Normal Temperature

Registered | Alberta

REVIEW STATUS

= Accepted

¥ Accepted as noted

I Accepted as noted: Resubmit
[Z Not Accepted

I_ Sour Sevice
¥ Sweet Service

"I Transitional Sour Service

COMMENTS

Uphand progression only is allowed.

Backing rings are not allowed.

Max. Weave is restricted to 4 x electrode dia. or 12.7mm for wire feed.

Max. thickness of unbevelled joint thickness = 3mm for welding from one side and 6mm for
welding from both sides. : :

B

Ram Sridharan Jan. 27, 2011

Signaaue Date

Rev April 4, 2008



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

the pressure equipment safety authority TeI: (780) 437-9100 | Fax: (780) 437_7787

July 13, 2007

Merle Kanewischer

BROMLEY MECHANICAL SERVICES INC
925-23 STREET SW

MEDICINE HAT, AB

Dear Merle Kanewischer,
The welding procedures received on July 04, 2007 are accepted for registration as follows:

Reg. No. : WP-0505.2 Accepted on: July 13, 2007
Tracking No. : 2007-04764

Reg Type : Revision To Acc. Design

Spec. No.: BMS 710M REV 2

Registered under owner / manufacturer name BROMLEY MECHANICAL SERVICES INC

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 unless 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 X 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 a stamped welding procedure for your reference.

Sincerely,

R /%wmg/‘

ROSEBERG, BOB, P. Eng.
Design Survey Engineer



WELDING PROCEDURE SPECIFICATION NO.: BMS 710M (Rev.2)

WELDING PROCEDURE QUALIFICATION RECORD NO. (S): BMS 710M-4,
BMS 710M-5, BMS 710M-6

QUALIFIED FOR

Base Metal (Typical): P1 Groups 1 & 2to P1 Groups 1 & 2

(SA 333 Gr.6, SA 350 Gr.LF2, SA 420 WPL6, SA 516 Gr.70, etc.)
Process(es): GMAW / GMAW (Metalcore) Weld Types: GROOVE & FILLET
Position: GMAW: ALL POSITIONS GMAW (Metalcore): FLAT & HORIZONTAL
Diameter: ALL DIAMETERS
Filler Metal: ER70S-2, E70C-6M

BASE METAL CONDITIONS & GROOVE THICKNESS RANGE QUALIFIED:

NOTCH TOUGHNESS APPLICATIONS TO -46°C AS WELDED

BASE METAL THICKNESS RANGE 3.2 10 203 mm (0.125 to 8.00 in.) inclusive
COMBINED DEPOSITED WELD METAL THICKNESS

ASME B31.1 19.1 mm (0.750 in.) maximum

ASME B31.3 19.1 mm (0.750 in.) maximum

ASME SECT. VIII, DIV.1 38.1 mm (1.500 in.) maximum

W i e

ALBERTA BOILERS SAFETY ASSOGIATION
PROVINCE OF ALBERTA
SAFETY CODES ACT
WELDING PROCEDURE
Reg. No. WP_............. Yo Y-S
Spec No. v BMS. TLOM. (REVZY..

PROVINCIAL REGISTRATION

Prepared By Ludwig & Associates Ltd. Page 1 of 14



QW-482 WELDING PROCEDURE SPECIFICATION (WPS)

Bromley Mechanical Services Inc.

Welding Procedure Specification No. BMS 710M (Rev.2) Date _June 28, 2007
Revision(s) __Rev. 2: (Essential) - Replace PQR’s BMS 710M-1, BMS 710M-2, BMS 710M-3
Supporting PQR No. (s) BMS 710M-4, BMS 710M-5, BMS 710M-6
Welding Process(es) GMAW / GMAW (Metalcore) Type(s) _Semi-automatic
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 groove designs, see figures 1 to 15 attached
Backing With or without Retainers Not required

BASE METALS (QW-403)

P-Number P1 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
Pipe Diameter Ranges: Groove All diameters
Fillet All diameters

Deposited Weld Metal (Per Pass) _ GMAW: 2.79 mm (0.110 in.) maximum
GMAW (Metalcore): 12.7 mm (0.500 in.) maximum

FILLER METALS (QW-404) GMAW GMAW (Metalcore)

Specification No. (SFA) SFA 5.18 SFA 5.18

AWS No. (Class) ER70S-2 E70C-6M

F-No. F6 F6

A-No. A1 *

Size .030 t0 .045 in. inclusive  0.035 to 1/16 in. inclusive

Filler Metal Product Form Solid wire Metal cored wire

Supplemental Filler Metal Without Without

Deposited Weld Metal Thickness Range:

Groove 2.79 mm (0.110in.) max.** 38.1 mm (1.50 in.) max.**

Fillet All fillet sizes All fillet sizes

Other * Chemical composition shall meet the requirements of ASME Sec.ll, Part C SFA 5.18
for E70C-6M

** Combined deposited weld metal thickness shall not exceed 19.1 mm (0.750 in.)
for ASME B31.1, B31.3 and 38.1 mm (1.50 in.) for ASME Section VIII, Div.1

POSITION (QW-405)

Position of Groove _ GMAW: All positions GMAW (Metalcore): Flat, Horizontal
Position of Fillet GMAW: All positions GMAW (Metalcore): Flat, Horizontal
Weld Progression GMAW: Vertical down GMAW (Metalcore): N/A
PREHEAT (QW-406)

Preheat Temperature (Minimum) See attached preheat sheet

Interpass Temperature (Maximum) 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.

Prepared By Ludwig & Associates Ltd. Page 2 of 14



POST WELD HEAT TREATMENT (QW-407)

Temperature Range N/A

GAS (QW-408)
Specification No. (SFA)

SFA 5.32

WPS NO.

Time Range

BMS 710M (Rev.2)

N/A

AWS No. (Class)

GMAW: SG-AC-25

GMAW (Metalcore): SG-AC-8

Shielding _GMAW: 75% Argon, 25% CO2, 10 - 25 liters per minute (20 - 50 cfph)

Shielding _GMAW (Metalcore): 92% Argon, 8% CO2, 10 - 25 liters per minute (20 - 50 cfph)

Backing Not Required Trailing
ELECTRICAL CHARACTERISTICS (QW-409)

Current Direct Polarity
Amps See Table #1 Volts

Mode of Metal Transfer

GMAW: Short circuiting

Not Required

Reverse, electrode positive

See Table #1

Mode of Metal Transfer

GMAW (Metalcore): Spray or Globular

Maximum Heat [nput

Base Metal Thickness Range ER70S-2 E70C-6M
0.125 - 0.499 in. 26,320 J/in. 21,320 J/in.
0.500 - 0.624 in. 30,080 J/in. 25,200 J/in.
0.625 - 8.00in. 30,080 J/in. 46,200 J/in.
TECHNIQUE (QW-410)
String or Weave Either Travel Speed See Table #1

9.52 mm (0.375in.) to 19.1 mm (0.750 in.)

Initial & Interpass Cleaning Brushing, chipping or grinding as required

Method of Back Gouging Air carbon arc, back-grind as required

Oscillation N/A

Contact Tube to Work Distance GMAW: 6.35 mm (0.250 in.) to 19.1 mm (0.750 in.)

Contact Tube to Work Distance GMAW (Metalcore): 12.7 mm (0.500 in.) to 25.4 mm (1.00 in.)
Multiple or Single Pass Per Side GMAW: Single, root pass only

GMAW (Metalcore): Multiple

Orifice or Gas Cup Size

Multiple or Single Electrodes Single
Electrode Spacing N/A
Peening Not permitted
TABLE 1 - WELDING PARAMETERS
Process Filler Diameter | Current Type | Amperage Voltage Travel Speed
Metal mm {in.) & Polarity Range Range mm/min. (i.p.m.)
GMAW ER70S-2 | 0.8 (0.030) DCRP 70-130 12-21 43 -250 (1.7 -10)
GMAW ER70S-2 | 0.9 (0.035) DCRP 80 - 200 13-22 53 -600 (2.1-25)
GMAW ER70S-2 | 1.1(0.045) DCRP 100 - 250 14 - 23 71-900 (2.8-35)
GMAW (Metalcore) | E70C-6M | 0.9 (0.035) DCRP 130 - 260 24 - 30 103 - 254 (4.1-10)
GMAW (Metalcore) | E70C-6M | 1.1 (0.045) DCRP 150 - 400 25-35 124 - 508 (4.9 - 20)
GMAW (Metalcore) | E70C-6M [ 1.3 (0.052) DCRP 200 - 400 25-36 165 -635 (6.5-25)
GMAW (Metalcore) | E70C-6M | 1.6 (1/16) DCRP 250 - 500 26 - 36 215-762 (8.5-30)

Note: Welding parameters shall be adjusted to insure that the maximum heat input value specified in
QW-409 above is not exceeded. Heat Input (J/in.) = Volts X Amps X 60
Travel Speed (ipm)
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WPS NO. BMS 710M (Rev.2)

TYPICAL JOINT DESIGNS
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Figure 1 Figure 2 Figure 3
Single Square Butt Single Square Butt with Backing Strip  Double Square Butt

60°+/- 15° 60%+/-15 ° \
60°4+/- 15°
,.—_.___ﬁ( ? \ / % Typical
—R |—— 3/16 +/- 3/16 in.

1
—"l |"— 3/16 +/- 3/16 in. +| |¢ 3/16 +/- 3/16 in.
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Figure 4 Figure 5 Figure 6
Single Vee Butt Single Vee Butt with Backing Strip Double Vee Butt

Radius 1/8 in. Radius 1_/8 in. Radius 1/8in.
+-1/16n. +-1/161n. +-116n.
50° +/-20° 50°4/-20° 50° +-20°
Typical

AR S SN AR S T S

] L1
| | st6+ra6m, ]| |36+ 3180n —'| |* 316 +/- J16 .

Figure 7 Figure 8 Figure 9
Single U Butt Single U Butt with Backing Strip Double U Butt

Radius 1/8 in’ Radius 1/8 in. . .
+/- 1116 in. +-1/16 in. Radius 1/8 in.
v G o +-116in.
-10° 207 +/-10
207 +/-10 200 +1- 10°
\ Typical

3 R R P R

]| |~ 316 +r- 3116 in. | = a5+ 316 —~]| |36 +-316n.

Figure 10 Figure 11 Figure 12
Single J Butt Single J Butt with Backing Strip Double J Butt

40%+/-20 °©
40°+/- 20° 40°+/-20°
< N S s

B

) Iy

-—I |-—3/1e +- 316 in. +| I“3/16+/—3/16in. *I |*3/16+/-3/16m.
Figure 13 Figure 14 Figure 15
Single Bevel Butt Single Bevel Butt with Backing Strip Double Bevel Butt

Or as per the joint design on the approved construction drawing.
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WPS NO. _ BMS 710M (Rev.2)

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 to 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 Vlil, DIV. 1

NOMINAL WALL THICKNESS MINIMUM PREHEAT TEMPERATURE
0to32mm (0to 1.25in) 10°C (50°F)

Over 32 mm (Over 1.25 in.) 95°C (200°F)

Over 25 mm (1.0 in.) & specified maximum 79°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 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

<25 mm (1.0in.) < 490 MPa (71 ksi) 10°C_ (50°F)
> 25 mm (1.0 in.) Al 79°C (175°F)
Al > 490 MPa (71 ksi) 79°C (175°F)

- The preheat zone shall extend at least 25 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 TEMPERATURE
Over 25 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.
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QW-483 PROCEDURE QUALIFICATION RECORD (PQR)

Bromley Mechanical Services Inc.

Procedure Qualification Record No. BMS 710M-4 Date June 4, 2007
Welding Procedure Specification No. BMS 710M (Rev.2)

Welding Process(es) GMAW / GMAW (Metalcore) Type(s) _Semi-automatic
JOINTS (QW-402)

Type Butt joint, single vee groove, see next page

BASE METALS (QW-403)

Material Spec. SA 333 to SA 350 Type or Grade Gr.6to Gr. LF2
Heat Numer 521650 to 97267

P-No. P1 Grp.1 To P-No. P1 Grp.2 Thickness 6.32 mm (0.249 in.)
Diameter 114.3 mm (4.50 in.) O.D. Other Schedule 80 m/c to 0.249 in. w.t.
Deposited Weld Metal (Per pass) Did not exceed 12.7 mm (0.500 in.)

FILLER METALS (QW-404) GMAW GMAW (Metalcore)
Specification No. (SFA) SFA 5.18 SFA 5.18

AWS No. (Class) ER70S-2 E70C-6M

Filler Metal F-No. F6 F6

Filler Metal A-No. A1 *

Filler Metal Product Form Solid wire Metal cored wire
Filler Metal Trade Name Not recorded Megafil 710M
Supplemental Filler Metal Without Without

Size of Electrode See attached sketch

Deposited Weld Metal Thickness 2.54 mm (0.100 in.) 3.78 mm (0.149 in.)

Other * Chemical composition meets the requirements of ASME Sec. |, Part C, for E70C-6M
POSITION (QW-405)

Position of Groove GMAW: 30° off flat GMAW (Metalcore): 1G

Weld Progression GMAW: Vertical down GMAW (Metalcore): N/A
PREHEAT (QW-406)

Preheat Temperature 66°C (150°F) Interpass Temp. (Max.) 232°C (450°F)
POSTWELD HEAT TREATMENT (QW-407)

Temperature N/A Time N/A

GAS (QW-408)

Specification No. (SFA) SFA 5.32

AWS No. (Class) GMAW: SG-AC-25 GMAW (Metalcore):. SG-AC-8
Shielding _GMAW: 75% Argon, 25% CO2, 12.5 liters per minute (25 cfph)

Shielding _GMAW (Metalcore): 92% Argon, 8% CO2, 12.5 liters per minute (25 cfph)

Backing Without Trailing Without
ELECTRICAL CHARACTERISTICS (QW-409)

Current Direct Polarity Reverse, electrode positive
Amps See next page Volts See next page

Heat Input ER70S-2: 26,320 J/in. maximum E70C-6M: 21,320 J/in. maximum

Mode of Metal Transfer GMAW: Short circuiting arc  GMAW (Metalcore): Spray arc
TECHNIQUE (QW-410)

String or Weave GMAW: Weave GMAW (Metalcore): Weave
Travel Speed See next page

Multiple or Single Pass Per Side GMAW: Singie GMAW (Metalcore): Multiple
Multiple or Single Electrodes Single
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Husky Energy

WELDING PROCEDURE REVIEW SHEET

THIS COVER SHEET IS USED TO IDENTIFY VENDOR DOCUMENT REIVIEW STATUS.

VENDOR: BROMLEY MECHANICAL SERVICES INC.
WES #: B§80

POR #: B880-1

DATE & REV. #: Feb.01, 2007, Rev. 1

Application | [J Stuctural 7 Pipetine ¥ ASME Section IX
Electrode F6
Material P1 Gr.l &2 to P1 Gr.1 &2
Process SAW
Position Flat
Thickness | 4.8mm to 38.1lmm ( Non-impact) , 15.8mm to 38.1mm (Impact specified)
Diameter All
Hardness [ Brinnel [ Vicker I# Rockwell B [ Not Done
PWHT I Yes ¥ No
Impacts ¥ Low Temprerature Tmpact tested to -46°C I~ Normal Temperature
Registered | Alberta
REVIEW STATUS
" Accepted
7 Accepted as noted
[ Accepted as noted: Resubmit
[ Not Accepted
T Sour Sevice
¥ Sweet Service
¥ Transitional Sour Service
COMMENTS
1. Backing rings are not allowed.
2. Min. Joint thickness for unbevelied joint is 3mm for welding from one side and 6mm for welding
from both sides.
3. Accepted for Transitional sour and sour service for piping up to 12.7mm thickness. Production
Hardness values not to exceed 210 Hv.
Ram Sridharan Feb. 03, 2011
SMI& Date

Rev April 4, 2008
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9410 - 20 Ave N.W.
Edmonton, Alberta, Canada T6N 0A4

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

the pressure equipment safety authority

February 20, 2007

Merle Kanewischer

BROMLEY MECHANICAL SERVICES INC
925-23 STREET SW

MEDICINE HAT, AB

Dear Merle Kanewischer,

The welding procedures received on February 08, 2007 are accepted for registration as follows:

Reg. No. : WP-0505.2 Accepted on: February 16, 2007
Tracking No. : 2007-00989
Reg Type : New Design

Spec.No.:  B880 Res #1 5/ b1

- Please note the acceptance of the registration does not allow the use of this welding procedure in the

oty

construction, modification, or repair of any boiler, pressure vessel, pressure piping system or fitting in
Alberta unless 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 a stamped welding procedure for your reference.
Sincerely,

K /%M«D/

ROSEBERG, BOB, P. Eng.
Design Survey Engineer



WPS Number: B880
PQR Number: B880-1

QUALIFIED FOR
Material PvNumi:)er: P1 Grl & Gr2

Material Type (typical): SA-333-Grade6,SA-516-Grade 70,SA-420-WPL-6
‘ SA-106-Grade B,SA-105 etc.

Process: SAW

Position: Flat

Diameter: 6 NPS and larger

Joint Design: All

AWS Classification: F7P6-EH11K

Thickness: With PWHT:  N/A

As Welded: 0.187” to 1.5” without CVN
0.625”to 1.5” with CVN

| ALBERTA BOILERS SAFETY ASSOGIATION]

PROVINCE OF ALBERTA
SAFETY CODES ACT

WELDING PROCEDURE

Reg. No. WP, ... 5Q08: 2]
SPeC NO. wevvvveceerereeieians BS’BO ......................
Weld Process S .................................
Mat. Gr. P No.L.@XEZ o p no L Gr 12
Elec. Gr. F Now.woooeBneennnn. A No) .............
Th. Qual. For.......3 8.4.}"""" PWHT.......... NO .........

M Th SAL LS Emm, Chk =46 ]

Yr.o..-z..MO.a...?.'.Dayﬂa. Signed ... S0) /

R. ROSEBEFAG, PENG.
WELDJMG SPECIALIST

CIL 12196



WELDING PROCEDURE SPECIFICATIONS

Company Name: Bromley Mechanical Services Inc. By:  Paul Frederick
Nelding Procedure Specification No.: B880 Date: February 1, 2007

WSupporting PQR No.(s): B880-1
Welding Process(es): SAW

Rev#: 1
Type(s): Automatic

Revision 1 is for editorial updates to the WPS and to change the company name.

JOINTS (QW-402)

Joint Design: All ASME joint designs
Backing: with Backing Material(type): Weld or Backing stnp(removable) No retainers

BASE METALS (QW-403)

Thickness Range

Fillet Welds: All

P.No. 1 GroupNo. lor2 to PNo. 1 GroupNo.1 or2

Base Metal: 0.187” to 1.5” without CVN
.675” to 1.5” with CVN -50°F
Groove welds: .375” to 1.5” without CVN,.625” to 1.5” with CVN -50°F

Pipe Diameter Range: 6 NPS and larger
Deposited Weld Metal thickness per pass: .500”max.

FILLER METALS (QW-404)
Spec. No (SFA)

AWS No. (Class)
“.No. -

~~A. No.

Size of Filler Metals
Deposited Weld Metal
Thickness Range
Groove

Fillet

Electrode Flux (class)
Flux Trade Name
Consumable Insert
Other

| F6

SFA 5.17
EH11K

Al
5/64” to 5/32”

3757 t0 1.5”
All
F7P6 Neutral

N/A
No supplementary filler metals

POSITIONS (QW-405)
Position(s) of Groove: Flat
Welding Progression: Flat
Position of Fillet: 1F, 2F

POSTWELD HEAT TREATMENT (QW-407) |
Temperature Range: None
Time Range: N/A

PREHEAT (QW-406)
Preheat Temp. Min.: 200°F

Interpass Temp. Max.:450°F

T

Preheat Maintenance: Welding and Reheating

GAS (QW-408)
Shielding Gas(es):N/A

Percent composition (mixtures):N/A

Flow Rate:N/A
Gas Backing: N/A

Trailing Shielding Gas Composition: N/A




WPS#B880 Rev.1

| ELECTRICAL CHARACTERISTICS (QW-409)

__-urrent AC or DC: DC Polarity: Reverse(Electrode Positive)
Amps (Range): 200-700 Volts (Range): 24-36

Tungsten Electrode Size and Type: N/A

Mode of Metal Transfer for GMAW: N/A

Electrode Wire Fed Speed Range: 19 to160 ipm

Max. Heat Input: 75,469 J/in.

Max. Heat Input: Minimum travel speed and maximum amps and volts.

Base Metal Thickness Range

Heat Input Joules/in,
.187"to 1.5"

75,469

TECHNIQUE (QW-410)

String or Weave Bead: String

Orifice or Gas Cup Size: N/A

Initial and Interpass Cleaning (Brushing, Grinding, etc.): Brushing,Chipping,Grinding

Method of Back Gouging: Air Carbon Arc, Back grind as required
scillation: N/A
Contact Tube to Work Distance: N/A

Multiple or Single Pass (per side): Multiple
Multiple or Single Electrodes: Single
Travel Speed (Range): See Table
Peening: None
Other:N/A
Filler Metal Current
Weld Process Class Diamet Type Amp. Volt Travel Other
Layers er Polar Range Range Speed *
Range(ipm)
1Al SAW F7P6-EH11K | 5/64” DCRP 200-450 24-33 4-30 12
All SAW F7P6-EH11K | 3/32” DCRP 250-475 24-34 6-35 13
All SAW F7P6-EH11K | 1/8” DCRP 250-600 25-35 8-40 17
All SAW F7P6-EH11K | 5/32” DCRP 350-700 26-36 8-40 21

* Minimum travel speed and maximum amps and volts.
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FIGURE 1
SINGLE SQUARE BUTT
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FIGURE 4
SINGLE VEE BUTY
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FIGURE 7
SINGLE U BUTT
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FIGURE 10
SINGLE J BUTT
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FIGURE 13
SINGLE BEVEL BUTT

GROOVE DESIGN
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FIGURE 2

SINGLE SQUARE BUTT
WITH BACKING STRIP
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FIGURE 5
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.FIGURE 8

SINGLE U BUTT
WITH BACKING STRIP

FIGURE 11

SINGLE J BUTT -
WITH BACKING STRIP
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FIGURE 14

SINGLE BEVEL BUTT
WITH BACKING STRIP
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FIGURE 3
DOUBLE SQUARE BUTT

FIGURE 6
DOUBLE VEE BUTT
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FIGURE 9
DOUBLE U BUTT

FIGURE 12
DOUBLE. d BUTT

FIGURE 15
DOUBLE BEVEL BUTT
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TYPICAL JOINT DESIGN
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FIGURE 16

BACKSIDE SHALL BE GOUGED
GROUND -OR CHIPPED TO
SOUND METAL BEFORE
DEPOSITING FIRST PASS

ON BACKSIDE.

FIGURE 17
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