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g CALHEX INDUSTRIES LIMITED Rev. No. : 2 
0 d 9515-48th Street SE Calgary, Alberta " " Cust. Ref. #: Q1 3-023 w a; " SHELL 81'ld ruae HEAT EXCHANGER SPECIFICATION SHEET -lmperlilJ Unit ::; '" 1 0 Customer: SPECTRUM PROCESS SYSTEMS Prop. No.: Q-13-2315 -
2 2 Address: Cal(lary, Alberta Ref~~~~: :::~1259E~~: : Ra-3 0 Plant Location: Encana - Solarls. Saturn Compressor Station 
4 2 Service of Unit: Warm Lean I Rich Glycol Exchan!]er Item No.: E-322 A 
5 1 TEMA type & Size (in) : NEN 8 x 336 Connected In : 2-serie I 1-t!§r<lllel 
6 0 Surface Area (W) -- > Per Unit (eft.) I Per Shell (gross) I Per Shell (efr.): 1547 9 /15533 11547 9 

7 0 PE~FORMANCE OF ONE UNIT 
8 0 Fluid Allocalton SHELL SlOE TUBE SlOE 
9 0 Fluid Name Lean Glycol (TEG 99 7) Rich Glycol (TEG 94 9) 
10 0 Fluid Quantity r IE t!!,!). Iblhr 18.708_0 19.3260 
11 0 Vapor (InIOut) Iblhr - - - -
12 0 Liqu id Ibl hr 18.7080 18, 708.0 19,326_0 19,326 0 
13 0 Steam Iblhr - - - --
14 0 Water Iblhr - - - -
15 0 Non-Condensables Iblhr - - - -
16 0 Temperature (InIOut) of 345.5 2610 209.9 300,0 
17 0 Density I bitt' - VlL 62339 - VlL 64,780 - VIL 66 269 - VIL 63803 
18 0 Viscosity cP - VIL 0,3552 - VIL 1.9968 - VIL 2 9565 - V/L 0.6408 
19 0 Molecul<lr Weight, V<lpor 
20 0 Molecular Weight, Non-Condensables 
21 0 Specific Heat Btullb-' F - VIL 0 7264 - VIL 0,6588 - V/L o 64BO - VIL 07000 
22 0 Thermal Conductivity Btulhr-ft-OF - VIL 0.07B4 - V/L 0.1017 -- VIL 0 1290 - VIL 0.1200 
23 0 Latent Heat Btullb 
24 0 Inlel Pressure psla 1750 10450 
25 0 Velocity , Average ftlsec 0 28 I.BO 
26 0 Pressure Drop. Allow) Calc. PSI 0.50 I 0.64 2.50 I 2_t 5 
27 0 FouljnQ Resistance (min) W-hr-' FtBlu 00010 0.001 0 
28 0 Tola l Heat Exchanged : 1,075,088 Bluthr MTD (Corrected): 48.0 OF 
29 0 Trans fer Rate (Btullt'-hr-DF) - > Service I Clean: 14.47 t 17.96 
30 - CONSTRUOTION of ONE SHEU Sketch: 

31 - Shell Side Tube Side 
32 0 DeslgnNac lTest Pressure psig 200 _I - J Code 200 - I Code 
33 0 Oesign Temperature (MaxiMin) OF 400 I -20 400 I -20 
34 0 No Passes per Shell 1 1 
35 1 Corrosion Allowance Inches 0.OB25 0.0625 
36 0 Connections I Inlet: (1) I 3 150# RFWN (1 ) 2 

1
1
50# 

RFWN 
37 0 Nom. Size & Outlet: (1) 3 150# RFWN (1) 2 150# RFWN 
38 0 Rating (Inches) Intermediate: H --- 150# RFWN H - 150# RFWN 
39 - S/iELL DETAILS BAFFI..E'-& BUNDLE INTeRNAl. DETAILS T OBE DETAILS 
40 0 Shell Cylinder I Head SA-l0B-B StaUona!1 TUbesheetls) SA-51 B-70N MatI. SA·179 
41 0 Shell Cyl. 10 I 00 (in) 7 98 10 8.6250 Floating Tubesheet N/A Tube No. 68 
42 0 Kettle Cyl . 10 I 00 (In) nla n/a Bartle Material G-44W (SA·36) 00 (in) 0 625 
43 0 Shell Girth Flange(s) N/A Baffle Type I Orientation Single-Seg. I Perpend. Th ickness (in) 0.083 
44 0 Aux.Shell Cyl.lOO (in) N/A N/A Baffle No. 22 Length (I t) 28,00 
45 0 Expansion Jt. I Ma t. nla n/a Spacing (FrtlC-C/Rear) (In) 143125 114.5000/14.3125 Pitch (In) 0.8125 
46 0 Shell Nozz. Fig. SA-lOS N Baffle CutJ% Oia.) 41.18% layout Ang. 30 deg 
47 0 Shell Nozz. Neck SA-l0B-B L.ongitudlnal Baffle I Seal nla nla 

48 - CHANNEL DETAIL.S GASKET & BOLTING DETAILS 
49 0 Front Ch. Cylinder SA-l0B-B Shell Side Girth : nla NIA 
50 0 Frt. Ch.Cyl. 10 I OD (in) 7.9810 I 8.B250 Tube Side Girth : Spira l Wnd T-3 16SS "CG" suppllad 

51 0 Rear Ch. Cylinder SA-l0B-B Floating head: nla nJa 
52 0 Rr. Ch. Cyl. 10 I 00 (in) 79810 I 8.B250 Shell side nozzles: Spiral Wnd T-31BSS "CG" By customer 

53 0 Front Ch. G.Flg.l Cvr. SA-105 N ISA- l05 N Tube side nozzles: ~ral T~T-31BSS "CG" By customer 

54 1 Rear Ch. G.Flg.l Cvr. SA-lOS N SA·234-WPB Girth Bolting: SA-193-B7 "- Floating Hcl . Bolting: - I 2 I 
55 1 Channel Nozz. Fig. SA-lOS N SS Nozz. Bolting: SA·193-87 2 TS Nozz. Bolting: SA-1 93-B7 I 2 

56 0 Channle Nozz. Neck SA-l0B-B I · Bare bolt and nut, 2· Pahted Bolt and nUl, 3· Electro Galvarllte:!. 4- Hot Dipped Galv.niud 

57 0 Impingement Protection : None - Not ReQUired Tube to Tubesheet Joint: Obi Ring Grooved· Rolled Expanded 
58 0 Est. Wgts eer shell: Wet: 2,793 Ibs D~: I 2,254 Ibs Bundle: Fixed Ibs 
59 0 Rho-V-Sqrd (Iblft-sec' ) : Shell Inlet/Outlet: 20B I 20 1 Tube Inlet/Outlet: 1825 I 1875 
60 - Code ReQuirements : ASME Sec VIII . Div 1 Registered II'! : AB TEMAT~: 'R' 

61 0 Remarks: _~_~ RaUn.2...~'t.§~ll ..'!'!9...!."be_ Software HTRI -----_ ... '------- --- -------
62 0 1. Design includes 11 .24% excess surface area 
63 1 2. Tube side sweel service 
64 0 3 . Shell side sweel service --
65 0 4. Two shells in series wilh flanged inlerconeclors 
66 0 S. La-finned lubes used, l B ga under Ihe fin 19/in . 14 9a bare ends 
67 0 6. -
68 0 7. --
69 0 8. 

70 0 9. 

71 0 10. 



161 CALHEX INDUSTRIES LIMITED Rev. No.: 2 
0 0 951548th Street SE Calgary, Alberta 2 z Cust. Ref. #: Q13-023 
'" > 2 '" SHEll and TUBE HEAT EXCHANGER SPECIFICATION SHEET - Metric Unit :J cr 

1 0 Customer: SPECTRUM PROCESS SYSTEMS Prop. No.: 0-13-2315 
2 2 Address : Caillary, Alberta Date: Augusl29. 2013 
3 0 Plant location : Encana - Solaris, Saturn Com~ressor Station Ref. No.: 0-B·2315 E-101 A RO 
4 2 Service of Unit: Warm Lean I Rich GI~col Exchanller Item No.: E-322 A 
5 1 TEMA type & Size (mm) : NEN 203 x 8534 Connected In: 2-serie I 1-parallel 
6 0 Surface Area (m ' ) --> Per Unit (eft.) I Per Shell (gross ) I Per Shell (eft.): 143.8/144 .3/ 143 .8 
7 0 PERFORMANCE OF ONE UNIT 
8 0 Fluid Allocation SHEll SIDE TUBE SIDE 
9 0 Fluid Name Lean Glycol (TEG 99.7) Rich Glycol (TEG 94.9) 

10 0 Fluid Quantity (Total) kg/hr 8,485.9 8,766.3 
11 0 Vapor (In/Out) kg/hr - - - -
12 0 Liquid kg/hr 8,485.9 8,485.9 8.766.3 8.766.3 
13 0 Steam kg/hr -- - - --
14 0 Water kg/hr -- - -- --
15 0 Non-Condensables kg/hr -- - - --
16 0 Temperature (In/Out) 'C 174.2 127.2 98 .9 148.9 
17 0 Density Kg/m' _. VIL 998 .6 -- VlL 1037.7 -- VlL 1061 .5 -- VIL 1022.0 
18 0 Viscosity cP - VIL 0.3552 -- VIL 1.9968 - VIL 2.9565 _. VIL 0.6408 
19 0 Molecular Weight, Vapor -- - -- -
20 0 Molecular Weight, Non-Condensables -- -- - --
21 0 Specific Heat kJ/kg-'C -- VIL 3.041 -- VIL 2.758 -- VIL 2.705 -- VIL 2.931 
22 0 Thermal Conductivity W/m-'C -- VlL 0.132 - VIL 0.176 -- VIL 0.223 -- VIL 0.208 
23 0 Latent Heat kJ/kg 
24 0 Inlet Pressure kPa (abs) 120.7 720.5 
25 0 Velocity. Average m/sec 0.09 0.49 
26 0 Pressure Drop, Allow.lCalc. kPa 3.4 I 4.4 17.2 I 14.8 
27 0 Fouling Resistance (min) m2-' CIW 0.000176 0.000176 
28 0 Total Heat Exchanged : 314.9 kW MTD (Corrected): 26.7 °C 
29 0 Transfer Rate (Wlm'-°C) --> Service I Clean: 82.16 I 101 .98 
30 CONSTRUCTION oJ ONE SHELL Sketch: 

31 Shell Side Tube Side 
32 0 DesignNac.fTest Pressure kPa 1,380 I -- Code 1.380 I -- I Code 
33 0 Design Temperature (MaxiMin) ' C 204 I I -29 204 I I -29 
34 0 No Passes per Shell 1 1 
35 1 Corrosion Allowance mm 1.6 1.6 
36 0 Connections I Inlet: (1) j 3 150# RFWN (1) 2 

1

1

50# 

RFWN 
37 0 Nominal Size & Outlet: (1) 3 150# RFWN (1) 2 150# RFWN 
38 0 Rating (Inches) Intermediate: H - 150# RFWN H --- 150# RFWN 
39 - SHElL DETAILS UFFLE & BUNDLEJN11:RNAL DETAILS lUBE DETAILS 
40 0 Shell Cylinder I Head SA-106-B Stationary Tubesheet(s) SA-516-70N MatI. SA-179 
41 0 Shell Cyl. 10 I 00 (mm) 202 .7 I 219.1 Floating Tubesheet N/A Tube No. 68 
42 0 Kettle Cyl. 10 I 00 (mm) n/a I n/a Baffle Material G-44W (SA-36) CD (mm) 15.88 
43 0 Shell Girth Flange(s) N/A Baffle Type I Orientation Single-Seg. I Perpend . Thickness (mm) 2.1082 
44 0 Aux.Shell Cyl.lOD (mm) n/a I n/a Baffle No. 22 Length (mm) 8,534 
45 0 Expansion Jt. I Mat. n/a I Spacing (FrtlC-C/Rear) (mm) 364 I 368 I 364 Pitch (mm) 20.64 
46 0 Shell Nozz. Fig. SA-105 N Baffle Cut (% Dia .) 41.18% Layout Ang. 30 deg 
47 0 Shell Non. Neck SA·106·B Longitudinal Baffle I Seal n/a n/a 

48 - CHANNEL DETAILS GASKET & BOLTING DETAJLS 
49 0 Front Ch. Cylinder SA·1OS-B Shell Side Girth : n/a N/A 
50 0 Frt. Ch .Cyl. 10 I 00 (mm: 202.7 I 219.1 Tube Side Girth : Spiral Wnd T-316SS "CG" supplied 

51 0 Rear Ch. Cylinder SA·10S·B Floating head: n/a nla 
52 0 Rr. Ch. Cyl. 10 I 00 (mm 202.7 I 219.1 Shell side nozzles : Spiral Wnd T·316SS "CG" Bycuslomer 

53 0 Front Ch. G.Flg.l Cvr. SA·105 N ISA-105 N Tube side nozzles: Spiral Wnd T·316SS "CG" By cuslomer 

54 1 Rear Ch. G.Flg.1 Cvr. SA-105 N SA-234-WPB Girth Bolting : SA·193·B7 I 2 IFloating Hd. Bolting : - I 2 I 
55 1 Channel Nozz. Fig. SA-l05 N SS Nozz. Bolting : SA-193-B7 I 

2 ITS Nozz. Bolting: SA-193-B7 I 2 

56 0 Channle Nozz. Neck SA-10S-S 1· Bare bolt and nut , 2- Painted Bolt and nut. 3- Electro Galvanized. 4· Hot Dipped Galvanized 
57 0 Impingement Protection: None - Not Required Tube to Tubesheet Joint: Dbl. Ring Grooved - Roiled Expanded 
58 0 Est. Wgts per shell: Wet: 1.267 Kg Dry: 1.023 Kg Bundle : Fixed Kg 
59 0 Rho-V-Sqrd (kglm-sec') : Shell Inlet/Outlet: 307 I 299 Tube Inlet/Outlet: 2716 I 2790 
60 - Code ReQuirements: ASME Sec VIII. Div .l 1 Registered In: AS I TEMAType: 'R' 
61 a Remarks: .!!1~~'!l_~~~~~!l.ll._~r'§!1~~ _~~_!_l!.~~_~~~~~~_TR I. _______________________________________________________ 

62 0 1. Design includes 11 .24% excess surface area 
63 1 2. Tube side sweel service 

64 0 3. Shell side sweel service -- - --- - -
65 0 4. Two shells inseries wilh flan fled interconeclors 
66 0 5. Lo-finned tubes used. 16 ga under the fin 19/in. 14 aa bare ends 
67 0 6. 

68 0 7. 

69 0 8. 

70 0 9. 

71 0 10. 



1'RJ CALHEX INDUS TRIES LTD. Sua: (403) 225 - 4395 (CALHEX5) 

N111 - 4IlTH. STREET" S.E.. CALGARY, ALBERTA, TZC 2m 
F.x: (403) 2111 • 2761 

NEN CALCULATION VERSION 2.0, JAN. 26, 2011 (NOV. 26, 2001) 

CALCULATION COVER SHEET 
Page number: 1 of 13 

DESIGN CALCULATIONS INDEX 
Calculation Description Appl icable Pages Rev. 

Yes No Level 
Primary Membrane Stress Calcs. (Spread sheet pgm.) '" 2-11 0 

Lifting Lug Calculations '" 0 

Horizontal Vessel Saddle Calculations '" 12 0 

Vertical Vessel skirt Calculations '" 0 

Other UG-22 Specified Loadings '" 0 

Vessel Impact Testing Exemption Summary '" 1 0 

REVISION LOG 
REV.#: 0 Initial issue 

JOB INFORMATION 

Job#: 13-0856 Type: (2) NEN 8 x 336 Size: 1547.9 fT2 
Customer: SPECTRUM PROCESS SYSTEMS Owner: ENCANA, SOLARlS 

Date: October 10, 2013 ~ Jim Gregory 
Checked: ~Ojka 0 

Aooroved: c:;:?t:::/ /~ .... ~ v3 
SHELL & TUBE EXCHANGER DESIGN CONDITIONS/ / 

Shell side Tube side 
Design Pressure: 200 psi - 1379 Kpa 200 psi - 1379 Kpa +FV 

Vacuum Pressure: 0 psi - 0 Kpa 0 psi - 0 Kpa 

Design Temperature: 400 OF - 204.4 °C 400 OF - 204.4 °C 

Corrosion Allowance: 0.0625 in - 1.6 mm 0.0625 in - 1.6 mm 
Radiography: N/A PER FIG. UW-13.2(d) SPOT PER UW-11(a)5(b) 

Efficiency- LS I CS: 0.85 I 1.00 N/R I 1.00 
Minimum Design Temp. : -20 -20 
Post Weld Heat Treat: NO NO 

"ALL MATERIAL STRESSES VALUES PER ASME SEC. II, PART D, 2010 EDITION 2011ADD.* 

VESSEL C.!,T. NOTES 
1) Vessel C.I.T. exemption perUG-20(f), UCS-66(a)(c)(d), FIG UCS-66 NOTE(e). 

NOTES u 

dde 
1 ) NOZZLES 3" & UNDER EXEMPT PER UG-36-(c )3(a) BOTH SIDES 



CALHEX INDUSTRIES LTD. 
85f6 - "TH. STREEr 5..£, CALGARY, ALBERTA, T2C 2Rf 

SUa: (403) 225·4395 {CALHEXS} 
Fax: (403) 281 • 2781 

CYLINDER THICKNESSES 
Job number: 

Revison number: 
13-0856 

o 

Thickness of shell under internal pressure per: 
Thickness of shell under external pressure per : 

I Page number: 2 of 13 
CODES: 

ASME SEC. VIII, DIV. 1 2010ED. 2011ADD. UG-27 
ASME SEC. VIII, DIV. 1 2010ED. 2011ADD. UG-28 

Shell side: 
Material: SA-106-B S orW: SAllow. Amb. Stress: 17100 psi 

Pipe- 1 1 Plate- 2 : 1 Allow. Design Stress: 17100 psi 
Pipe 00: 8.625 in Is Corrosion Allowance applicable to material: Y 

Design Pressure: 200 psi I Design Temp. : 400 of I Corrosion Allowance: 0.0625 in 
Efficiency: 1.00 Thickness Calculation includes 12.5% pipe tolerance 

Minimum Thickness (including CAl Actual Thickness 
t = DP" 00/2 + CA = 0.1288 IN 0.3220 IN 

S E + (OP • 0.4) 

MAWP ambient and uncorroded = 
MAWP hot and corroded = 

1147.2 
887.4 

Tube side: 

psi 
psi 

Material: SA-106-B S or W: SAllow. Amb. Stress: 17100 psi 
Pipe- 1 1 Plate- 2 : 1 Allow. Design Stress: 17100 psi 

Pipe 00: 8.625 in Is Corrosion Allowance applicable to material: Y 
Design Pressure: 200 psi I Design Temp.: 400 of I Corrosion Allowance: 0.0625 in 

Efficiency: 1.00 Thickness Calculation includes 12.5% pipe tolerance 
Minimum Thickness (including CAl Actual Thickness 

t = OP" 00/2 + CA = 0.1288 IN 0.3220 IN 

S E + (OP • 0.4) 

MAWP ambient and uncorroded = 
MAWP hot and corroded = 

Material: SA-179 
Tube 00: 

Tube Length : 
Design Pressure: 200 psi 

1.00 Efficiency: 

S orW: S 
0.625 in 
336 in 
I Design Temp. : 

1147.2 
887.4 

Tubing: 

psi 
psi 

Allow. Amb. Stress: 13400 
Allow. Design Stress: 13400 

Is Corrosion Allowance applicable to material: 
400 of I Corrosion Allowance: 0 

Minimum Thickness Intemal Pressure Actual Min. Thickness 
t = 

Do 1 t = 
LI Do = 

Pa = 

DP .. 00/2 + CA = 0.0046 IN 0.0830 IN 
SE+(OP·O.4) 

Maximum Extemal Pressure for Tube thickness 
7.5301 EXTERNAL PRESSURE CHART #: 
50.000 A = 0.02064 Ext.Yield Stress: 

Pa1 = 
Pa2 = 

B = 13450 S: 

2750.2 
5576.2 

Maximum Allowable extemal Pressure : 2750.2 Existing extemal Pressure: 

CS-1 
26900 
24210 

215.0 

psi 
psi 
N 
in 



1IJ~~~ ~HEX INDUSTRIES LTD. 
111111 - 4fTH. 8TREET 8.£, CALGARy' ALBERTA, nc ZR1 

Job number: 
Revison number: 

TUBESHEET THICKNESS CALCULATION 
13-0856 

o 
CODES: 

I Page number: 

BIUI: (403) 225 - 4395 (CALHEX5) 
F.x: (403) 261 - 27111 

3 of 13 

ASME SEC VIII , DIV. 1 2010 ED,2011ADD. UHX-13, & FIG UHX-13.1 (a) 

------------------------------- ---~x-p~Ni5i()~-j(jiN1r[)i~-Etisl(jN-s-~N[)FiFi()-PE-RifiESi------------------------- -- ------

Is an Expansion Joint required? (Y or N) : N Joint Material: 
Axial Rigidity, Kj = 0 Joint Inside Diameter, Dj = 0 

_____ ~~_~9_~9_~9_~_~e~i~~~~i~_~~19!~!_~~)~_~~~~_~~_9!_~)_~ ______________ ~ ___________________________ __ ______________________ _ 
IS THE UNIT TO EXPERIENCE CYCLICAL SERVICE OR DYNAMIC LOADING CY or N) : N 

CALCULATIONS 
GEOMETRY VALUES 

f.I = 0.230769231 d" (Load cases 1 to 3) NEW = 0.5178 
p new= 1.0000 d* (Load cases 4 to 7) NEW = 0.5176 
p corr = 1.0000 d* (Load cases 1 to 3) CORR = 0.5178 

p* = 0.8125 d* (Load cases 4 to 7) CORR = 0.5176 
h -9 - 0.0000 f.I* (Load cases 1 to 3) NEW = 0.3627 
a = 0 3.7835 f.I* (Load cases 4 to 7) NEW = 0.3629 

hg ' (1 to 3) new = 0.0000 f.I* (Load cases 1 to 3) CORR = 0.3627 
hg' (1 to 3) corr = 0.0000 f.I* (Load cases 4 to 7) CORR = 0.3629 
hg' (4 to 7) both = 0.0000 



LIM .I!!!!!!!!!!!!!!!!iCI!!iA!!!!i!iL.H!!Ei!i!X!!l!!I.N~D~U~Sil!!!T~R!!!i'!!iE!iSi!-!!!L!!T~D •• ___ 
~ N16 • 4MH. STREET S.E.. CALGARY, ALRRTA, nc Zft1 

Sus: ('"'3) 225 - 4395 {CALHEX5J 
Fax: ('"'3) 261 • 2761 

Job number: 
Revison number: 

TUBE-SHEET THICKNESS CALCULATION cont.'d 
13-0856 

o I Page number: 4 of 13 

ps NEW = 
L NEW = 
Xs = 

1.0547 ps CORR = 1.0712 pc NEW = 1.0547 pc CORR = 1.0712 

Ks NEW (Case 1 to 3) = 
Ks NEW (Case 4 to 7) = 
Ks CORR (Case 1 to 3) = 
Ks CORR (Case 4 to 7) = 
Ks,t NEW (Case 1 to 3) = 
Ks,t CORR (Case 1 to 3) = 

J NEW (Case 1 to 3) = 
J CaRR (Case 1 to 3) = 

Bs NEW = 
ks NEW (Case 1 to 3) = 
ks NEW (Case 4 to 7) = 
As NEW (Case 1 to 3) = 
As NEW (Case 4 to 7) = 

OS NEW (Case 1 to 3) = 
OS NEW (Case 4 to 7) = 

Be NEW = 
kc NEW (Case 1 to 3) = 
kc NEW (Case 4 to 7) = 
Ae NEW (Case 1 to 3) = 
Ae NEW (Case 4 to 7) = 

Oe NEW (Case 1 to 3) = 
Oe NEW (Case 4 to 7) = 

333.0000 

0.5361 
L CORR = 

Xt = 
333.1250 

0.7498 

STIFFNESS FACTORS 
693632.2 Kt NEW (Case 1 to 3) = 
706975.7 Kt NEW (Case 4 to 7) = 
562995.1 K[ CORR (Case 1 to 3) = 
573825.5 Kt CORR (Case 4 to 7) = 

0.9070 Ks,t NEW (Case 4 to 7) = 
0.7364 Ks,t CORR (Case 4 to 7) = 
1.0000 J NEW (Case 4 to 7) = 
1.0000 J CaRR (Case 4 to 7) = 

SHELL COEFFICIENTS 
1.1118 Bs CaRR = 

186946.7 ks CaRR (Case 1 to 3) = 
190543.0 ks CaRR (Case 4 to 7) = 

12731424.9 As CORR (Case 1 to 3) = 
12976340.4 As CORR (Case 4 to 7) = 
0.00000153 OS CORR (Case 1 to 3) = 
0.00000150 OS CORR (Case 4 to 7) = 

CHANNEL COEFFICIENTS 
1.1118 Be CORR = 

186946.7 kc CaRR (Case 1 to 3) = 
190543.0 kc CaRR (Case 4 to 7) = 

12731424.9 Ae CaRR (Case 1 to 3) = 
12976340.4 Ae CORR (Case 4 to 7) = 
0.00000153 oe CORR (Case 1 to 3) = 
0.00000150 Oe CORR (Case 4 to 7) = 

TUBELA YOUT GEOMETRY COEFFICIENTS 

11246.8 
11455.0 
11242.6 
11450.7 
0.9076 
0.7370 
1.0000 
1.0000 

1.2338 
108590.8 
110679.8 

10090264.1 
10284371.4 
0.00000196 
0.00000192 

1.2338 
108590.8 
110679.8 

10090264.1 
10284371.4 
0.00000196 
0.00000192 

hlp NEW = 
hlp CORR = 

1.692 
1.538 

E*/E NEW (Case 1 to 3)= 
PIE NEW (Case 4 to 7) = 

0.3761 
0.3764 

E*/E CORR (Case 1 to 3)= 
E*/E CORR (Case 4 to 7)= 

0.3821 
0.3824 
0.3091 
0.3090 
1.3855 
1.3858 
0.7451 
0.7451 
0.7425 
0.7425 

Zd NEW (1 -3) = 
Zd NEW (4 -7) = 
Zd CORR (1 -3) = 
Zd CORR (4 -7) = 
Z wNEW (1 -3) = 
Z wNEW (4 -7) = 

y" NEW (Case 1 to 3)= 0.3132 
y" NEW (Case 4 to 7) = 0.3132 
Xa NEW (Case 1 to 3)= 1.2942 
Xa NEW (Case 4 to 7) = 1.2945 

0.7690 ZYNEW (1 -3) = 0.1849 
0.7684 ZYNEW(4-7)= 0.1849 
0.5986 ZYCORR (1 -3) = 0.1839 
0.5981 ZYCORR(4-7) = 0.1839 
0.1849 Z w CORR (1 -3) = 0.1839 
0.1849 ZwCORR (4-7) = 0.1839 

y* CORR (Case 1 to 3)= 
Y* CORR (Case 4 to 7) = 
Xa CaRR (Case 1 to 3)= 
Xa CaRR (Case 4 to 7) = 

Zm NEW (1 -3) = 
ZmNEW (4 -7) = 
Zm CaRR (1 -3) = 
ZmCORR (4 -7) = 

TUBESHEET GEOMETRY COEFFICIENTS 
K = 1.1398 F NEW (Case 1 to 3) = 

F NEW (Case 4 to 7) = 
F CORR (Case 1 to 3) = 
F CORR (Case 4 to 7) = 

<I> NEW (Case 1 to 3) = 
<I> NEW (Case 4 to 7) = 

<I> CORR (Case 1 to 3) = 
<I> CORR (Case 4 to 7) = 

2.5344 
2.5378 
2.0468 
2.0494 

1.9299 
1.9326 
1.5636 
1.5657 



~ ~~C.A~L.H~E~X~~/N~D~U~S~T~R~/~E~S~L~T~D .... __ 
~ Q516 • -"TH. STREET S .E., CALGARY, ALBERTA, T2C ZR1 

Bua: (403) 225 - 4395 {CALHEX5} 
Fax: (403) 261 - 2761 

Job number: 

TUBE-SHEET THICKNESS CALCULATION cont.'d 
13-0856 

Revison number: 

Q1 NEW (Case 1 to 3) = 
Q1 NEW (Case 4 to 7) = 

Q1 CORR (Case 1 to 3) = 

Q1 CORR (Case 4 to 7) == 

Q Z2 NEW (Case 1 to 3) = 
QZ2 NEW (Case 4 to 7) = 

QZ2 CORR (Case 1 to 3) = 
QZ2 CORR (Case 4 to 7) = 

o I Page number: 
TUBESHEET LOADING FACTORS 
-0.1433 
-0.1434 
-0.1211 
-0.1212 

Q Z1 NEW (Case 1 to 3) = 
QZ1 NEW (Case 4 to 7) = 
QZ1 CORR (Case 1 to 3) = 

QZ1 CORR (Case 4 to 7) = 

0.10961 U NEW (Case 1 to 3) = 

0.10962 U NEW (Case 4 to 7) = 
0.17310 U CORR (Case 1 to 3) = 
0.17312 U CORR (Case4t07) = 

THERMAL EXPANSION LOADING FACTORS 
YNEW (Case 1 to 3) = 0 
Y NEW (Case 4 to 7) = -0.024477 Yb = 
Y CORR (Case 1 to 3) = 0 
Y CORR (Case 4 to 7) = -0.024486 

5 of 13 

1.0417 
1.0417 
1.0618 
1.0618 

0.21923 
0.21924 

0.34619 
0.34624 

o 

ffis NEW (Case 1 to 3) = 0.84730 ffic NEW (Case 1 to 3) = 0.84730 

ffisNEW (Case 4 to 7) = 0.84730 fficNEW (Case 4 to 7) = 0.84730 

ffisCORR (Case 1 to 3) = 0.71390 fficCORR (Case 1 to 3) = 0.71390 

ffisCORR(Case4t07)= 0.71390 fficCORR(Case4t07)= 0.71390 

ffi*s NEW (Case 1 to 3) = -0.82529 ffi*c NEW (Case 1 to 3) = -0.82529 

ffi*s NEW (Case 4 to 7) = -0.82529 ffi*c NEW (Case 4 to 7) = -0.82529 

ffi*s CORR (Case 1 to 3) = -0.67629 ffi*c CORR (Case 1 to 3) = -0.67629 

ffi*s CORR (Case 4 to 7) = -0.67629 ffi*c CORR (Case 4 to 7) = -0.67629 

PRESSURE LOADING DUE TO THERMAL EXPANSION UHX-13.8 (for cyclical type service only) 

ps" NEW & CORR (Case 1 to 3) = 0 Pc" NEW & CORR (Case 1 to 3) = 0 
Ps" NEW (Case 4 to 7) = 0.0 Pc"" NEW (Case 4 to 7) = 0.0 

Ps" CORR (Case 4 to 7) = 0.0 Pc"" CORR (Case 4 to 7) = 0.0 
T" -s - 334.125 T" -c - 311.375 

PRESSURE LOADING ON TUBESHEET 
P's NEW (Case 1 to 3) = 281.6 P's CORR (Case 1 to 3) = 306.1 

P's NEW (Case 4 to 7) = 281.5 P's CORR (Case 4 to 7) = 306.0 

P't NEW (Case 1 to 3) = 398.5 P't CORR (Case 1 to 3) = 449.6 

P'tNEW (Case 4 to 7) = 398.3 P't CORR (Case 4 to 7) = 449.4 

Py NEW (Case 1 to 3) = 0.0 Py CORR (Case 1 to 3) = 0.0 

Py NEW (Case 4 to 7) = -424.0 Py CORR (Case 4 to 7) = -424.0 

PwNEW (Case 1 to 3) = 0 PwCORR (Case 1 to 3) = 0 

Pw NEW (Case 4 to 7) == 0 PwCORR (Case 4 to 7) = 0 

TUBE BUCKLING FACTORS 
Tubesheet to Baffle span, It : 23.05 NEW CORR 
Tubesheet to Baffle span, It : 23.1 Ft = 118.9004 119.1583 

Baffle to Baffle span, It : 29 Ft = 149.5926 149.5926 
rt = 0.1939 Ft (max) = 149.5926 149.5926 

Tube Yield stress, Sy,t = 22200 Ct = 154.9 154.9 



Sua: (403) 225 - 4395 {CALHEX5} 
F.x: (403) 261 - 2761 

TUBE-SHEET THICKNESS CALCULATION cont.'d 
Job number: 13-0856 

o Revison number: I Page number: 6 of 13 

Case 

1 
2 
3 
4 
5 
6 
7 

Case I 
1 
2 
3 
4 
5 
6 
7 

Case 

1 
2 
3 
4 
5 
6 
7 

Case 

1 
2 
3 
4 
5 
6 
7 

Case 

1 
2 
3 
4 
5 
6 
7 

SUMMARY OF LOADS, CO-EFFICIENTS, & STRESSES FOR NEW TUBESHEET 

Ps~ ____ ~ ____ p~t ____ -+I ____ ~Y~· _____ I~ ___ p~s~. ____ ~I ____ ~pc~' ____ r-___ P~'s __ ~ 
o 200.0 0 0.0 0.0 

200.0 0.00 0 0.0 0.0 
200.0 200.0 0 0.0 0.0 

o 0 -0.0245 0.0 0.0 
o 200.0 -0.0245 0.0 0.0 

200.0 0 -0.0245 0.0 0.0 
200.0 200.0 -0.0245 0.0 0.0 

398.5 
0.0 

398.5 
o 

398.3 
0.0 

398.3 

57.1 
-57 .1 
0.0 
0.0 

57.1 
-57.1 
0.0 

hi 
1111.9 
787.7 
324.2 
1175.9 
2287.8 
388.2 
1500.1 

132.2018 
-91.8336 
40.3682 

871.8300 
1003.9819 
779.9821 
912.1341 

Wt= 

o 
o 
o 

-424.0 
-424.0 
-424.0 
-424.0 

-0.1861 
-0.2038 
-0.1433 
-0.1434 
-0.1642 
-0.0209 
-0.1434 

't,allowable 

16000 
16000 
16000 
16000 
16000 
16000 
16000 

197.6661 
-132.5995 
65.0666 

961.4526 
1159.1008 
828.8113 
1026.4595 

163.8 

0.0 
0 .0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1097 
0 .1019 
0.1300 
0.1300 
0.1201 
0.1882 
0.1300 

I Ut. allowable 

13400 
13400 
13400 
26800 
26800 
26800 
26800 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

lui 
2562.5 
1686.1 
885.7 

3209.5 
5769.7 
1534.1 
4094.2 

0.9555 
0.9600 
0.9446 
0.9446 
0.9499 
0.9132 
0.9446 

2.00 
2 .00 
2.00 
2.00 
2.00 
2 .00 
2 .00 

-2.5 
2.5 
0.0 
0.0 
-2.5 
2.5 
0.0 

u,allowable 

30000 
30000 
30000 
65000 
65000 
65000 
65000 

1.0305 
1.0260 
1.0417 
1.0417 
1.0363 
1.0735 
1.0417 

5740.7 

o 
281.6 
281.6 

0.0 
0.0 

281.5 
281.5 

-186.5 
132.1 
-54.4 

-197.2 
-383.7 
-65.1 

-251.6 
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TUBE-SHEET THICKNESS CALCULATION cont.'d 
Job number: 13-0856 

Revison number: 0 I Page number: 7 of 13 

Case <Js,m <Js.b <Js <Jc.m I <Jc,b <Jc 
1 69.6 -1830.9 1900.5 1146.8 5471.4 6618.1 

2 796.9 4170.0 4966.9 0.0 -910.4 910.4 

3 866.5 2339.1 3205.6 1146.8 4561.0 5707,8 

4 -1016,6 -2677.0 3693.7 0.0 3209,3 3209.3 

5 -947.1 -4509.2 

I 

5456.2 1146.8 8682.0 9828.7 

6 -219.7 1493.8 1713.5 0.0 2298.2 

I 
2298.2 

7 -150.1 -338.4 488.5 1146.8 7770.8 8917.6 

Case <Js. Allowable <Jc, Allowable I 
1 25650.0 25650.0 
2 25650.0 25650.0 

3 25650.0 25650.0 
4 59800.0 59800.0 
5 59800.0 59800.0 
6 59800.0 59800.0 
7 59800.0 59800.0 

ELASTIC - PLASTIC CALCULATION FOR TUBESHEET TO SHELL & I OR CHANNEL (UHX-13.7 if regulred} 

Shell to Tubesheet Channel to Tubesheet 

Case: 1 2 3 1 2 3 

S*s/c - - - - - -
Facls/c - - - - - -

ks,c - - - - - -
As,c - - - - - -
F - - - - - -
<l> - - - - - -
0 1 - - - - - -

OZ1 - - - - - -
0Z2 - - - - - -

U - - - - - -
Pw - - - - - -
Pw - - - - - -
Prim - - - - - -
Pe - - - - - -
O 2 - - - - - -
0 3 - - - - - -
Fm - - - - - -
I <J I - - - - - -

I <J I all - - 0 - - - -



CALHEX INDUSTRIES LTD. 
H15 - "TH. ST'REET S.£, CALGARY, ALBERTA, nc ZR1 

Bus: (403) 225 - 4395 (CALHEX5) 
Fax: (403) 261 - 2761 

TUBE-SHEET THICKNESS CALCULATION cont.'d 
Job number: 

Revison number: 

13-0856 
o I Page number: 8 of 13 

Case 

1 
2 
3 
4 
5 
6 
7 

Case 

1 
2 
3 
4 

5 
6 
7 

Case 

1 
2 
3 
4 
5 
6 
7 

Case 

1 
2 
3 
4 
5 
6 
7 

Case 

1 
2 
3 
4 
5 
6 
7 

SUMMARY OF LOADS, CO-EFFICIENTS. & STRESSES FOR CORRODED TUBESHEET 

o 
200.0 
200.0 

o 
o 

200.0 
200.0 

449.6 
o 

449.6 
o 

449.4 
o 

449.4 

53.7 
-53.7 
0.0 
0.0 

53.6 
-53.6 
0.0 

I·r! 
1221.1 
834.2 
386.9 
1143.7 
2364.7 
309.4 
1530.5 

123.0548 
-66.3228 
56.7320 

751.1633 
863.0814 
693.2751 
805.1933 

Wt= 

200.0 
o 

200.0 
o 

200.0 
o 

200.0 

P. 

o 
o 
o 

-424.0 
-424.0 
-424.0 
-424.0 

-0.1614 
-0.1800 
-0.1211 
-0.1212 
-0.1420 
0.0377 
-0.1212 

't,allowable 

16000 
16000 
16000 
16000 
16000 
16000 
16000 

200.2370 
-109.8192 
90.4178 

866.5034 
1077.9940 
748.0489 
959.5394 

152.4 

I 

y. 
o 
o 
o 

-0.0245 
-0.0245 
-0.0245 
-0.0245 

P", 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.1199 
0.1111 
0.1387 
0.1387 
0.1289 
0.2130 
0.1387 

at.O allowable 

13400 
13400 
13400 
26800 
26800 
26800 
26800 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

I a I 
3383.1 
2142.8 
1240.3 
3663.1 
7042.9 
1522.0 
4901.9 

0.9466 
0.9543 
0.9300 
0.9205 
0.9274 
0.8675 
0.9205 

2.00 
2.00 
2.00 

f----
2.00 
2.00 
2.00 
2.00 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

-3.3 
3.3 
0.0 
0.0 
-3.3 
3.3 
0.0 

a,allowable 

30000 
30000 
30000 
65000 
65000 
65000 
65000 

1.0352 
1.0274 
1.0521 
1.0618 
1.0547 
1.1156 
1.0618 

5740.7 
5740.7 

P' s 

o 
306.1 
306.1 

0.0 
0.0 

306.0 
306.0 

-186.2 
127.2 
-59.0 

-174.4 
-360.6 
-47.2 

-233.4 



Job number: 
Revison number: 

Case O"s,m 
1 88,3 
2 1002,3 
3 1090.6 
4 ·1115.4 
5 ·1027.1 
6 ·113.0 
7 ·24,7 

Case o"s. Allowable 
1 25650.0 
2 25650.0 
3 25650.0 
4 59800.0 
5 59800.0 
6 59800.0 
7 59800,0 

Sua: (403) 225 ·4395 {CALHEX5J 
F_: (403) 261 • 27S1 

TUBE-SHEET THICKNESS CALCULATION cont.'d 
13·0856 

0 I 

O"s,b O"S 
-2973,6 3061,9 
5709,1 6711.4 
2735.5 3826.0 
·3436,1 4551.5 
·6412.1 7439.2 
2274.4 2387.4 
-701.6 726.3 

crc, Allowable I 
25650.0 
25650.0 
25650.0 
59800.0 
59800.0 
59800.0 

I 59800.0 

Page number: 9 of 

O"c,m O"c,b 
1467,9 7598.4 

0.0 -1566.7 
1467.9 6031 ,6 

0.0 4024.8 
1467.9 11625.5 

0.0 2456.6 
1467.9 10057.3 

13 

o"c 
9066.2 
1566.7 
7499.5 
4024,8 
13093.4 
2456.6 
11525.2 

o 
o 
o 
o 
o 
o 
o 
o 

ELASTIC - PLASTIC CALCULATION FOR TUBESHEET TO SHELL & I OR CHANNEL (UHX-13.7 if reguired} 
Shell to Tubesheet Channel to Tubesheet 

Case: 1 2 3 1 2 3 
S*s/c - - - - - -

Facts/c - - - - - -
ks,c - - - - - -
As,c . - - - - -
F - - . - - -
<11 - - - - - -
Q1 - . . - - -

Q Z1 - - - - - -
Q Z2 - - - - - -
U - - - . - -
Pw - - - - - -
Pw - - - - - -
Prim - - - - - -
Pe - - - - - -
Q2 - - - - - -
Q 3 - - - - - -
Fm - - - - - -
I cr I - - - - - -

I cr I all - - - - - -
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Job number: 
Revison number: 

TUBESHEET WELD SIZING 
13-0856 

o 
CODES: 

I Page number: 10 

Bus: (403) 225 • 4395 {CALHEXS} 
Fax: (403) 261 - 2761 

of 13 

ASME SEC. VIII, DIV. 1 2010 ED. 2011ADD. : FIG. UW-13.2 (d) 

Channel and Shell Outside Diameters: 
Channel and Shell Thicknesses: 
Tube Sheet Facing Thickness: 

Facing Outside Diameters: 
Channel & Shell ID's - Facing ~O's: 

Corrosion Allowances: 
Is the tubesheet Supported or Unsupported : 

Tube Sheet weld groove angle r) : 

CALCULATIONS 

Actual corroded thicknesses, t. : 

Facing Edge to Channel & Shell 00, a : 
Minimum dimension b for supported Tubesheet [2ts-a]: 

Minimum dimension b for unsupported Tubesheet [3ts-a]: 

Flat Land dimension of groove weld (1/16" of RF in Shell): 
Minimum TS Groove angle, supported Tubesheet ("): 

Minimum TS Groove angle, unsupported Tubesheet (0): 

Actual b dimension: 
Minimum Tp dimension : 

Tube Side 
8.625 
0.322 

0.1875 
7.9185 
0.0625 
0.0625 

30 

Tube Side 
0.2595 

0.35325 
0.16575 

0.42525 

0.1250 
6.6 

40.363 

0.3289 
0.25 

ACTUAL MINIMUM TUBESHEET THICKNESS 

T= 0.3289 + 0.3289 + 0.25 

S 

I 

= 

Shell Side 
8.625 
0.322 
0.1875 
7.9185 
0.0625 
0.0625 

30 

Shell Side 
0.2595 

0.35325 
0.16575 

0.42525 

0.1250 
6.6 

40.36336 

0.3289 
0.25 

ACTUAL MINIMUM TUBESHEET THICKNESS INCLUDING CORROSION ALLOWANCE 

T = c 0.9079 + 0.125 = 



SHELL ALLOWABLE COMPRESSIVE STRESS 
Job number: 

Revison number: 

Material: SA-106·B 
Pipe- 1 I Plate- 2 : 
Shell 00 : 8.625 
Design Pressure: 

New uncorroded thickness: 

13-0856 
o 

CODES: 
I Page number: 

ASME SEC. VIII, DIV. 1 2010 ED., per UG-23 (b) 

Shell 
SorW: S Allow. Amb. Stress: 

1 Allow. Design Stress: 
in Corrosion Allowance : 

200 psi Design Temperature: 

CALCULATIONS 

0.322 in 

11 

Bus: (403) 22~ • 439~ {CALHEX5} 
Fu: (403) 281 • 2781 

of 

17100 
17100 
0.0625 

400 

13 

psi 
psi 
in 
of 

Thickness reduced for pipe tolerance of 12.5% 
Minimum thickness, t: 0.2193 

EXTERNAL PRESSURE CHART # : 
in 

CS·2 

Outside radius, Ro : 4.3125 in 

Factor A = 0.125 = 0.0063551 
(Ro It) 

Maximum Shell Compressive Stress, B (S8.8) = 15417 psi 



Bua: (403) 2Z5 - 4395 {CALHEJB} 
Fax: (403) H1-De1 

HORIZONTAL SUPPORT SADDLE CALCULATION VERSION 3.0, MAR. 16,2011 (JAN. 08, 2002) 

HORIZONTAL SUPPORT SADDLE STRESSES 
Job number: 

Revison number: 
13-0856 

12 I Page number: of 
CODES: 

Recommended Good practice: L.P. Zick analysis- Pressure Vessel Handbook latest 

DIMENSIONS & PROPERTIES 
Tema type unit (ie. NEN): NEN Length between shell seams, (L): 

Total Dry Weight: 4700 Lbs Maximum Seam to Ctr. Of Saddle, (A): 

Total Wet Weight: 5800 Lbs Saddle Support Width (SSW): 
Design Pressure 200 psi Saddle Gusset Width (SGW): 

Shell Material: SA-106-B Support and Gusset thickness (tsg): 

Allow. Stress in Tension: 17100 psi Is a Wear Plate used (Y or N): 

Allow. Stress in Comp. : 15417 psi Wear Plate Thickness (twp): 
Shell Pipe or PLate: PI Wear Plate Width (WPW): 

Shell OD: 8.625 IN 

Shell Thickness: 0.3220 IN 

Corrosion Allowance: 0.0625 IN 

Efficiency: 1.0000 

Tube Sheet Thickness : 1.375 

CALCULATIONS 
Weight of unit full of water: 5800.0 Lbs Contact Angle, e : 

Load per Saddle, Q: 2900 IN K1 : 0.3353 K5 : 
Minimum Shell thickness, t,.: 0.2193 K2 : 1.1701 Ks : 

Shell Outside Radius, R: 4.3125 K3 : 0.3190 K7: 
Head or TS Length, H: 1.375 K4 : 0.8790 Ka: 

Min. Equiv. Head Thickness, 4,: 0.21925 

ALLOWABLE ACTUAL 

LONGITUDINAL BENDING STRESSES: 
Tension (at the saddles): 17100 5840.4 

Compression (at the saddles): 15417 -185.3 

Tension (at midspan): 17100 15289.9 

Compression (at the midspan): 15417 11356.0 

TANGENTIAL SHEAR STRESSES 
Shell: 13680 1277.6 

CIRCUMFERENTIAL STRESS 
At Hom of Saddle: 25650 5667.5 

At Bottom of Shell 7709 912.6 

333.125 
24 
8 

2.26 
0.2200 

Y 

0.3050 
6 

120.1 
0.4008 

0.0530 

0.7598 

0.6034 



~EX INDUSTRIES LTD. g. ~~ 
.515 • 41TH. m&T U. CALGARY, AlJlERTA, nc 2R1 

Bus: (~3J 22$ ·4395 (CALHEX5) 
Fax: (403) 2t1· 2761 

Job number: 

Revison number: 

LIFTING LUG CALCULATION VERSION 2.0 May 27,2006 

LIFTING LUG CALCULATION 
13-0856 

o Page number: 

CODES: 

ASME SEC. VIII, DIV. I ,2010 ed.,: 

TEMA Ninth Edition, 2007 : 

Pressure Vessel Design Manual: 

13 of 

UG-22 

RGP-G-7.24 

Pg . 171 - 189 

LlFTING·LUG GEOMETRY SHELL GEOMETRY: 

13 

Lug Material SA-516-70N Shell Material sa-106-b 

Allowable Stress 20000 

Design Load 3525 

Shackle Pin 1 

Actual Hole 1.125 

Lug Base Length 5 

Lug Thickness 0.5 

Fillet Weld Leg 0.25 

Insulation Thk. 2 

Lug Height 5 

Pin offset 3.5 

Maximum Load I Lug: 

Vertical Load = 

Longitudinal Load = 

Cross Load = 

Shell Stress: 

psi 

Ibs/lug 

in 

in 

in 

in 

in 

in 

in 

in 

Allowable Stress 

Shell Type 

Shell Thickness 

Corrosion 

Inside Diameter 

Repad Thickness 

Mill Tolerance 

Effective Shell Thickness 

3525 Ib 

2946 Ib 

648 Ib 

Shackle clearance 

17100 

0 

0.322 

0.0625 

7.981 

0 

0.875 

0.2544 

0.19 

Shell Actual Stresses: Code Allowable Stresses: 

17100 psi (Sa) 

psi 

Pipe 

in 

in 

in 

in 

in 

in 

Radial stress = 

Longitudinal stress = 
9917 psi 

10944 psi 25650 psi combined (1 .5 x Sa) 

Lifting Details: 

Minimum Sling or Chain Rating: 1'--____ 4_6_0_0_lb_S-'-(2_,3_ t_o_n..:..' ___ ------', 

Maximum Off Vertical Angle for 4L-_____ 39_,_9_d_e..=9--'(f_o_r_e_a_C_h_li_ft_in-=9:...·I_U..:..:J9)' 

NOTE: If this angle is less then 30 degree, two crane or a spreader bar shall be used for the lift, 





C1 ~ 3/1S"(5) 
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27C1 90' T ".0 :!! 
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.... 

180' 

(] TUBESHEET DETAIL 

TUBE LAYOUT 

(68) 5/8" (16) 0.0 •• "4GA(NOII), "6GA(UNOER THE FIN) • 28'-0" (8534) LG. 
13/16" (21) JO' TRio PITCH 
CHANNEL SIDE 1.0. - 7.98 I 0" (203) OIA. 
RF. 01A. CHANNEL SIDE - 7 15/16" (202) 01A. 
SHELL SIDE 1.0. - 7.9810" (203) 01A. 
RF. 01A. SHELL SIDE - 7 15/16" (202) OIA. 
OUTER TUBE UMIT - 7.5670" (192) OIA. 

llE RODS (NO. '" 01A.) - (4) - 3/8" (10) 01A. 

27C1 --- -ftrJ"'H+ 

r 
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INSTALLATION I OPERATION AND MAINTENANCE SECTION 4 

E-1 PERFORMANCE OF HEAT EXCHANGERS 

Satisfactory operation of heat exchangers can be obtained only from units which are properly designed and 
have built-in quality. Correct installation and preventive maintenance are user responsibilities. 

E-1.1 PERFORMANCE FAILURES 

The failure of heat exchanger equipment to perform satisfactorily may be caused by one or more 
factors, such as: 

(1) Excessive fouling. 

(2) Air or gas binding resulting from imprbper piping installation or lack of suitable vents. 

(3) Operating conditions differing from design conditions. 

(4) MaJdistrlbution of flow in the unit. 

(5) Excessive clearances between the baffles and shell and/or tubes, due to corrosion. 

(6) Improper thennal deSign, 

The user's best assurance of satisfactory performance lies in dependence upon manufacturers 
competent in the design and fabrication of heat transfer equipment. 

E-2INSTALlATION OF HEAT EXCHANGERS 

E-2.1 HEAT EXCHANGER SETTINGS 

E-2.11 CLEARANCE FOR DlSMANTUNG 

For straight tube exchangers fitted with removable bundles, provide sufficient clearance at the 
stationary head end to permit removal of the bundle from the shell and provide adequate 
space beyond the rear head to permit removal of the shell cover and/or floating head cOver. 

For fIXed tubesheet exchangers. provide sufficient clearance at one end to permit withdrawal 
and replacement of the tubes. and enough space beyond the head at the opposite end to 
permit removal of the bonnet or channel cover. 

For U-tube heat exchangers. provide sufficient clearance at the stationary head end to permit 
withdrawal of the tube bundle, or at the opposite end to permit removal of the shell. 

E-2.12 FOUNDATIONS 

Foundations must be adequate so that exchangers will not settle and impose excessive 
strains on the excha'nger. Foundation bolts should be set to allow for setting inaccuracieE. In 
concrete footings. pipe sleeves at least one size larger than bolt diameter Slipped over the; 
bolt and cast In place are best for this purpose, as they allow the bolt center to be adjusted 
after the foundation has set. 

E-2.13 FOUNDATJON BOLTS 

Foundation bolts should be loosened at one end of the unit to allow free expansion of shells. 
Slotted holes in supports are provided for this purpose. 

E-2. 14 LEVELING 

Exchangers must be set level and square so that pipe connections may be made wit hOlt: 
forcing. 

E-2.2 CLEANLINESS PROVISIONS 

E-2.21 CONNECTION PROTECTORS 

All exchanger openings should be inspected for foreign material. Protective plugs and covers 
should not be removed until just prior to Installation. 

E-2.22 DIRT REMOVAL 

The entire system should be clean before starting operation, Under some conditions, ths use 
or strainers in the piping may be required. 

Stand,w;:is Of The Tubular Exchanger Manufacturers Association 
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SECTION 4 INSTALlATION, OPERATION AND MAINTENANCE 

E-2.23 CLEANING FACILITIES 

Convenient means should be provided for cleaning the unit as suggested under "Maintenance 
of Heat Exchangers.· Paragraph E-4. 

E-2.3 FITTINGS AND PIPING 

E-2.31 BY-PASS VALVES 

It may ~e desi~able for pur«:haser to provide valves and by-passes in the piping system to 
permit inspection and repairs. 

E-2.32 TEST CONNECTIONS 

When not integral with the exchanger nozzles. thermometer well and pressure gage 
connections should be installed close to the exchanger in the inlet and outlet piping. 

E-2.33 VENTS 

Vent valves should be provided by purchaser so units can be purged to prevent vapor or gas 
binding. Special consideration must ~ given to discharge of hazardous or toxic fluids. 

E-2.34 DRAINS 

Drains may discharge to atmosphere, If pennlssible, or into a vessel at lower pressure. They 
should not be piped to a common closed manifold. 

E-2.35 PULSATION AND VIBRATION 

In all installations, care should be taken to eliminate or minimize transmission of fluid 
pulsations and mechanical vibrations to the heat exchangers. 

E~2.36 SAFElY RELIEF DEVICES 

The ASf'vlE Code defines the requir.em.entsJor..safety_relielde'lllces.-When.sp-eCifled.by-.1be- .. --.-----._--.'­
purchaser, the manufacturer will provide the necessary connections for the safety relief 
devices. The size and type of the required connections wni be specified by the purchaser. 
The purchaser will provide and Install the required relief devices. 

E-3 OPERATlON OF HEAT EXCHANGERS 

E-3.1 DESIGN AND OPERATING CONDITIONS 

Equipment must not be operated at conditions which exceed those specified on the name plate(s): 

1:-3.2 OPERATING PROCEDURES 

Before placing any exchanger in operation, reference should be made to the exchanger drawings, 
specification sheet(s) and name plate(s) for any special instructions_ Local safety and health 
regulations must be considered. Improper start-up or shut-down sequences, particularly of fixed 
tubesheet units. may cause leaking of tube-to-tubesheet and/or bolted flanged joints. 

E-3.21 START-UP OPERATION 
- Most exchangers with removable tube bundles may be placed in service by first establishing 

cirCUlation of the cold medium, followed by the gradual introduction of the hot medium. 
During start-up all vent valves should be opened and left open until all passages have been 
purged of air and are completely filled with fluid. For fixed tubesheet exchangers, fluids must 
be introduced in a manner to minimize differential expansion between the she!! and tubes_ 

E-3.22 SHUT-DOWN OPERATION 

For exchangers with removable bundles, the units may be shut down by first gradually 
stopping the flow of the hot medium and then stopping the flow of the cold medium. If it is 
necessary to stop the flow of cold mediUm. the circulation of hot medium through the 
exchanger should also be stopped. For fixed tubesheet exchangers, the unit must be shut. 
down in a manner to minimize differential expansion between shell a~d tubes. \."'~~n shutting 
down the system. all units should be drained completely when there IS the pOSSibility of 
freezing or corrosion damage. To guard against water hammer. condensate should be 
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INSTALLATION, OPERATION AND MAINTENANCE SECTION 4 

drained from steam heaters and simHar apparatus during start-up or shut-down. To reduce 
water retention after drainage, the tube side of water cooled exchangers should be blown out 
with air. . 

E-3.~3 TEMPERATURE SHOCKS 

Excha"gers normally should not be subjected to abrupt temperature fluctuations. Hot fluid 
must not be suddenly introduced when the unit is cold, nor cold fluid suddenly introduced 
when the unit Is hot. 

E-3.24 BOLTED JOINTS 

Hel;lt exchangers are pressure tested belore leaving the manufacturer's shop in accordance 
with ASME Code requirements. However normal relaxing of the gasketed joints may occur in 
the interval between testing In the manufacturer's shop and Installation at the iobsite. 
Therefore, all external bolted joints may require retightening alter installation and, if 
necessary, after the exchanger has reached operating temperature. 

E-3.25 RECOMMENDED BOLT TIGHTENING PROCEDURE 

It is important that all bolted joints be tightened uniformlr and In a diametrically staggered 
pattern, as Illustrated in Figure E-3.25, except for specla high pressure closures when the 
Instructions of the manufacturer should be followed. 

FIGURE E-3.25 

START 
I 16 

t4 

4 

I~ 2 

E-4 MAINTENANCE OF HEAT EXCHANGERS 

E-4.1 INSPECTION OF UNIT 

At regular intervals and as frequently as experience Indicates, an examination sho.uld b~ made of the 
interior and exterior condition of the unit. Neglect in keeping all tubes clean may result.1n complete 
stoppage of ftow through some tubes which could cause sel/ere thermal strains. leaking tube joints, 
or structural damage to other components. Sacrificial anodes, when provided, should be inspected 
to determine whether they should be cleaned or rePlaced. 

E-4,11 INDICATIONS OF FOUUNG 
Exchangers subject to fouling or scaling should be cleaned periodically. A light sludge or 
scale coating on the tube greatly reduces Its efficiency. A marked increase In pressurE': drop 
and/or reduction In performance usually indIcates cleaning is necessary. The unit should first 
be checked for air or I/ap~r ~Indlng to confirm that this is n?t the cause for th~ reduction in 
performance. Since the difficulty of cleaning Increases rapldlY'as the scale thickness O? 
deposit increases, the intervals between cleanings should not be excessive. 
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SECTION 4 INSTALLATION, OPERATION AND MAINTENANCE 

E-4.12 DISASSEMBLY FOR INSPECTION OR CLEANING 

Before disassembly, the user must assure himself that the unit has been depressurized, 
vented and drained, neutralized and/or purged of hazardous material. 

To Inspect the inside of the tubes and also make them accessible for cleaning, the following 
procedures should be used; . 

(1) Stationary Head End 

(a) Type A. C, 0 & N, remove cover only 

(b) Type B, remove bonnet 

(2) Rear Head End 

(a) Type L, N & P, remove cover only 

(b) Type M, remove bonnet 

(c) Type S & T, remove shell cover and floating head cover 

(d) Type W. remove channel cover or bonnet 

E-4.13 LOCATING TUBE LEAKS 

The following procedures may be used to locate perforated or split tubes and leaking joints 
between tubes and tubesheets. In most cases, the entire front face of each tubesheet wfli be 
accessible for inspection. The point where water escapes indicates a defective tube or 
tube-to-tubesheet joint. . 

(1) Units with removable channel cover: Remove channel cover and apply hydraulic pressure 
in the shell. 

(2) Unlts with bonnet type head: For ftxed tubesheet units where tubesheets are an Integral 
part of the shell, remove bonnet and apply hydraulic pressure in the shell. For fixed 
tubesheet units where tubesheets are not an Integra! part of the shell and for units with 
removable bundles, remove bonnet, re-bolt tubesheet to shell or install test flange or gland, 
whichever Is applicable, and apply hydraulic pressure in the shell. See Figure E-4.13-1 for 
typical test flange and test gland. 

FIGURE E-4.13-1 

~~ -_ .... 
-_-, ftST 'f' 'lA..ct -E:g:-
-E::-=r=: 

r--~ , -E:E ___ J -_-
___ ~- _ X nSf 

~
- , OlANO 

~== :::t----e::::=-- ----- --- ----, , 

(3) Units with Type S or T floating head: Remove channel cover or bonnet, shell covet and 
floating head cover. Install test riog and bolt in place with gasket and packing. Apply 
hydraulic pressure in the shell. A typical test ring is shown in Figure E-4.13-2. When a test 
ring is not available it is possible to locate leaks in the floating head end by removing the 
shell cover and applying hydraulic pressure in the tubes. Leaking tube joints may then be 
located by sighting through the tube lanes. Care must be exerc.is~d when testing. partially 
assembled exchangers to prevent over extension of expansion jomts or overloading of 
tubes and/or tube-to-tubesheet joints. 

(4) Hydrostatic test should be perfonned so that the temperature of the metal is over 60° F 
(16" C) unless the materials of construction have a lower nil-ductnity transition temperature. 
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INSTALLATION, OPERATION AND MAINTENANCE SECTiON 4 

FIGURE E-4.13-2 
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E-4.2 TUBE BUNDLE REMOVAL AND HANDUNG 

.I 
<. -----')--

___ -- GASKET 

To avoid possible damage during remova[·of a tube bundle from a shell, a pulling device should be 
attached to eyebolts screwed into the tubesheet. If the tubesheet does not have tapped holes fer 
eyebolts, steel rods or cables Inserted through tubes and attached to bearing plates may be usad. 
The bundle should be supported on the tube baffles, supports or tubesheets to prevent damage to 
the tubes. -

Gasket and packing contact surfaces should be protected. 

E-4.3 CLEANING TUBE BUNDLES 

E-'t31 CLEANING METHODS 

The heat transfer surfaces of heat exchangers should be kept reasonably clean to assure 
satisfactory performance. Convenient means for cleaning should be made available_ 

Heat exchangers may be cleaned by either chemical or mechanical methods. The method 
selected must be the choice of the operator of the plant and will depend on the type of 
deposit and the facilities available In the plant Following are several cleaning procedures that 
may be considered: 

(1) Circulating hot wash oil or light distillate through tubes or shen at high velocity may 
effectively remove sludge or similar soft deposits. 

(2) Some salt deposits may be washed out by circulating hot fresh water. 

(3) Commercial cleaning compounds are available for removing sludge or scale provide-d hot 
wash oil or water is not available or does not give satisfactory results. 

(4) High pressure water jet cleaning. 

(5) Scrapers, rotating wire brushes, and other mechanical means for removing hard sc2ie, 
coke, or other deposits. 
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SECTION 4 INSTALLATION, OPERATION AND MAINTENANCE 

(6) Employ services of a qualified organization that provides cleaning services_ These 
organizations will check the nature of the deposits to be removed, furnish proper solvents 
and/or acid solutions containing Inhibitors, and provide equipment and personnel for a 
complete cleaning job. 

E-4.32 CLEANING PRECAUTIONS 

(1) Tubes should not be cleaned by blowing steam through individual tubes since this heats 
the tube and may result in severe expansion strain, deformation of the tube, or loosening 
of the tube-to-tubesheet joint. 

(2) When mechanically cleaning a tube bundle, care should be exercised to avoid damaging 
the tubes. 

(3) Cleaning compounds must be compatible with the metallurgy of the exchanger. 

E-4.4 TUBE EXPANDING 

A suitable tube expander should be used to tighten a leaking tube joint. Care should be taken to 
ensure that tubes are not over expanded. 

E-4.5 GASKET REPLACEMENT 

Gaskets and gasket surfaces should be thoroughly Cleaned and should be free of scratches and 
other defects. Gaskets should be properly positioned before attempting to retighten bolts. It is 
recommended thaI when a heat exchanger is dismantled for any cause, it be reassembled with new 
gaskets. This will tend to prevent future leaks and/or damage to the gasket seating surfaces of the 
neat exchanger. Composition gaskets bec.ome dried out and brittle so that they do not always 
provide an effective seal when reused. Metal or metal jacketed gaskets, when compressed initially.' 
flqw to match their contact surfaces. In so doing they are work hardened and. if reused, may provide 
an imperfect seal or result in deformation and damage to the gasket contact surtaces of the . 
exchanger. 

Bolted joints and flanges are designed for use with the particular type of gasket specified. 
Substitution of a gasket of different construction or improper dimensions may result in leakage and 
damage to gasket surfaces. Therefore, any gasket subst~utions should be of compatible design. 

Any leakage at a gasketed joint should be rectified and not permitted to persist as it may result in 
damage to the gasket surfaces. 

Metal jacketed type gaskets are widely used. When these are used with a tongue and groove joint 
without a nubbin, the gasket should be installed so that the tongue bears on the seamless side of the 
gasket jacket. When a nubbin is used, the nubbin should bear on the seamless side. 

E-4.6 SPARE AND REPLACEMENT PARTS 

The procurement of spare or reolacement parts from the manufacturer will be facilitated if the correct 
name for the part, as shown in Section 1, Table N-2, of these Standards Is given, together with the 
serial number, type, size, and other information from the name plate. Replacement parts should be 
purchased from the original manufactureL 

E-4.7 PLUGGING OF TUBES 

In U-tube heat exchangers. and other exchangers of special design, it may not be feasible to remove 
and replace defective tubes. Defective tubes may be plugged using commercIally available tapered 
plugs with ferrules or tapered only plugs which mayor may not be seal welded. Excessive tube 
plugging may result in reduced thermal performance, higher pressure drop, and/or mtlchanical 
damage. It is the user's responsibility to remove plugs and neutralize the bundle prior to sending it 
to a shop for repairs. 
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". Thisdtx:Umcnll'las I=ed alldvaTrdaled by ourO.A. authoriced r~priW!nle!jV/l staff wilh IllIal iadgp~nd8nC!! of;he manuf2CIu~n9 cfefl8r1rof!I!l 
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PRECITUBO 
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5GC/l50 9001:2008 

AB5 QUALITY EVALUATION5 
CERTlflCADO No. 321 10 

PRECITUBO, S.A. DE C.V. 
DEPTO. DE ASEGURAMIENTO DE CAUDAD 

CERTIFICADO DE CAL/DAD 
MILL TEST REPORT 

A~ 
CONDUMEX 

PRECITUBO. SA DE C.V.I Km. 11.4 Carretera a EI Castillo, EI Sallo Jal. Mexico C.P. 45680 Tel. (52) 33 3688·0002/3688-<)530. Fax (52)33 3688·0631/ www.precitubo.com.mx 

Pag: 2 

?EC~~ : 11/20/2013 

product 100\ tested by EDDY current with satisfactory results. 

This inspection certificate was issued according to DIN/ EN 10204, Parr. 3.1, 

Nate",i .. l faoric .. ted according to ASM8·SA·4S0 

Fully Killed SLeel 

.... SME Boiler and Pressure Vessel Code, Sect. II. Part. A, Ed.2010 )l.dd.2021 

HEat Trea"ment: ~~~ALBD 

r/..ate;-ial Free ~.rcm t-1ercury Contamination. 

SpecificBcion: ASMF.·SA·179/S1\.·179M-EDITION-2010 

Asn~·A 179th 179M·SOa (Reapproved 2012) 

~~~erial fabricated according to NAC£ MR0175- 2003 

Material fabricated according to NACE ~lROl03 ·2003 

COIJ:lt.t:y of origin: ROMANIA 

MANU;;'''CTUR! NG PROCe:SS: SE:A!>lLE:SS COLD- DRAI'IN 

R E I'lA.RKS 

NO. 49691 

• Est. documcnto certi/ica que los proc!uclos aqul descritos (ueron manvfacluRJdos, proIrodos • irlspecdonados confotme a 18 .'pecifiCBci6n de ",fer6ncia y cumplon salisf8c1oriamen/e Ips requerim1entos de 
la o.c. co""spondiente. E.t. documonto Iv. e/aborado y valJdado par tin repreoentanle aurorirado del staff de Asoguramlento do calidlld, con lota/lndepe07dencia /Jl depart~mellto de manufac/Ura. 

• ThIs dowment cerrifies that the produr;fs supplied and describr:d here were mamlfactul11d. samplr:d, tnspected and tested In compliance I+ith the referenced speGif'rcalion and P.O. roqulwnents and meels aN o( 
,. ,'1). TII;s doC1lmenl was /ssued and valldalfld by our Q.A. authorized repres~nta!ive steff with total Independence orthe manvfacluring department. 

GAC-06-020/6 
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. GRUPD CONOUMEX . . 
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111.\1 

B • ~ 
;'%. :st :W :II< ti: 'f 100-8071 *J;1:t\I-rftffili!::;It,O)f1g=Tl'l611HIil-
SHIPPER 
~~3RQ~.~ 
REFERENCE No. 
~ ~ • I!} 

_.H.ANU CO., l TO. 

~Z8410-685211000 

III ~!!~'!~IIET~~~RAl1ON 
a ~-. ~ ft M B)J fi 

INSPECTION CERTIFICATE 

HEAD OFFICE 
:c l: iii III PJj 

KIMrTSUWORKS 

: 2-6-1. llARUNOUCHI, CIIIYODA-KU. TOKYO 100-8071. JAPAN 
'f299-1141 -r ~ !ill n /l! 1If ~ ~~ 1 li ~ 

: I. KIMITSU. Kn1lTSU-ClTY. CHIBA-PREF. 299-1141 JAPAN 

CONTRACT No. . _ .3_- 8.1 1 - tt 1 - 5 - J - A T 01 :i! IIA • II ~ 
CERTIFICATE No. 

J( . 

P-22373 PAGE 47 

~s HO C ROllED STEEl PUTES [AS PER EN 10204 CERTIFICATE ON MATERiAl 
l!l 411 _ _ TE S T S 3. 1 l • 

~ fi ¢ A 8 
DA"I..E O£ ISSUE 2013-03-Z5 

SPECIACAllON ___ A_SJH_ SA-SI6 GRADE 70 El0~1~ ~ -"EtIMOiTON EXCHANGER GROUP OF C- a.JSTOMER'SCONTROJ,No. ----.ILUU-...Jl0l00 EJD01 A02QO [O~ 
:st • • ~. JHIPAN I ES ~ DOClJMENT No. 

IDOl - 2**01.1***** 
**.**CEWu • • ~ 'If II II ~ 

CUSTOMER 

u.~ ill 'jI I;t It i iii. tit 11/ H B. J ft 7 di. ~f OI'r!G\L_o:) ,wo:.mo,," ~ I" 
U I Jt Ii: I § £ It ~. TfNrlu:. TIS ~ IMPf\cr TEST ' C Si Mn ~ p is OJ.! Ni 0- Mo fj V 11''': L" ~~ 

CAST No. ~F1;1I1J~ 'JI'Il;~ ;;-- ~i 12V - SOf ~ ><10' xl" '1!IOI 1><,"n 'J x'DO xl" x'oo "" ,,,I :. :f!~ 
QIL\Ii I M ... ss~ JitIl"~ Pl.ATENo. Y:i "l"'f"" TS ~"~' . FT.lB , __ ,_ _ _ .( ...... _ ~c 
TlTI' 0 2 _ E I. Co ~·r1ViI1 1"'''111 N TE 3 iE 1 CAB T I """ ..... Q . 

TEST No . ,," J ' AI , 
__ _ ~_ _ . ' ~ KS I _ , ,,,,; ~, '''l I\VC , EI\CH " --"'i:"~ '''~ ~,n_. ,.. . ..- -"01' .''': :·".1lI , .,;, !1!.... 

1~_H20 . ~:U.1~ttUtt; ~ 2T.C I I 52 I 76 3A :. U J2A.~JU r g , 116 ~~I I\; ~ 3 1 _I ~~ ~: ~:1 2 . °1:3314 1 
. . ~' 2 sa: I ; -I I: 

f
'-I - ' : - Pr16' 38

1 
1461 .I 3 11 i 21 oil; 3; 01 14 11 

1 - . :... j -1-- -l ; - -: I : 2 g, 1 ~ . - jl 2 2; 1 i 0, I I : ;t :: I I Ii, I 

~ - - G 8 "2 6 . TE S TE D - PL · . ; -----t 2 ~ ~ - A V G ' I 6ll- 3-7 , 4 61 8 '3" '1l 2

1

' f o~ 1 2 0 33:4 1 i 
_ 11 11:2 D. 04J621 2 70 aZJJ_o_ 1C ! ~.L 76 35: i Tl ~tts! 2_4_9: 1_,18 ;. 2 B _ 2l 5: L _17 _ 1~ 0. _ 

: 21 &: 1 

- --I f- ... I -- - I · -1--1-1- - I- - ; i j -~ PI 61 3 8 1461
1 3 1 2 -2' ' Of 3 oJ

I 
:~ 1 

: 29\ 221 ,I 0 ! 

- . I 1- -1- -1i1~ ' j I: . --: I i' - I I I 
._-, . . '12 f~ --,;y' 1' 6 3 T 1 4~ B 3: II 2)' - zf 012 ' 0133'41 

: I IT~F244: ~:~ '5 3 2_8_. _2:~_ i l 1.1 II 0
1,

-_-

PilE 38; 1 f61 81- ar' il - 2 2' -011 f O' 41 
29 I 51 I 22 1 0 --0 I I -- t_ , 

: 

'1" n< 

DIMENSION 

mm •• :inch, • :feet 

1. 500 ' U_2J_:_U .Il.!l_· __ _ 

1 . SOD' X J 2 1 • X 4 8.0 • ____ _ 

13 

1 3 

LiQ..O~.J 121· X480' 
- -m­

__ - ...J-t _, I!, 0 7: 

---~-

- ----.~ 

c8i6~TE ST ED-Pl 1·'-
0476 .11 27DD2130JTCl1l _ 5 3 I 76 ..J~U' 

-'---,- - ~ 
I • 1 - . 

__ .!!.-..II! foOlES ICZiJ LOCIIIIon Ollenlallon l~i'I • "~o\, T:liIlIll TOIl. B:illll_ L :IUIiJi~' LonuilUdlltll. C : itll'I:f.i)lol rr.". .. _. 1. :fII)I,I)J~'l ThrcughThIcIo_. R:<I5° J;~~.5Dag to Iho Lol'QII_""'" 

~ l:-;;ii G I. nal\i. ~LefI9Ih, A:SOrrm 'l'J!lI;tIlIl·RecI~, 1l:~JLIJ.IlJ~ ~ C; 7Omm'l'.IJU.r.-Recfang ..... D: 7Omm$LII!I>t./tRound, F.: IOmm·"'SJ;!Il/I' Redanguiar, F: !!OmmA/8:nt.,~ Round, G: 2OOmm. 1-1: 2'. I : ~'. J : 5 "s./S •. K: 4.1So 

-
. N G R to. : At~ RecU:\1On 01 II .... Y Jl :""t!:·lt \'10"'<10110. ~ to.:nm AoooptRlo, l..!!.1..J r : 1I"·tlll FULL SIZE. ~ : 2.5mm, ~: 3.3mm, _ : 3,33mm. , : S.Omm, • :6.67mm, 7: 7.5mm, • : 6.7_. 0 : Il~i,~/') PlaleThl<i<ness, Gil I' :1!,\M~Vr Prod\J<l ~ 

.~ ~ N:II1f1'1 NomI._. Q:IlAtt a..nct.d. T:JIUo!t, T~. C R: eon_A.1Io1!, N Ie: NIC P",oeso(TMC Process, C LC: CLC PlOCesalTMC p,....., to. Ii: AoRo.od. TMR: TMA P<ocoosITMC Process. N R: Normalizing Aolled "'.~ '''!'''''- I'e 
~ ~'IlO1L~' S-'f~"', C F ltnt)lt'''' C'P'!"1nI!y ~,_ L Ir'~m L ..... e. ..... 1\(~11 '>t-AT'i' .... ~~ ,; Au:1en<Il! Or'" $I'!' PC '; ,,~"jo( ~f<\1:1 ""''''Il_~ ~ R 5>, ........... _." WMlt'P' • ..,.' ..... N t l ., 
~ .l:.K~~~lt.lI.,.O).~~ r,;~f±tll;:lit? "(Iliac! n. ~O).*.l. ~ilJE l,"( L\~;: t .£:111111 G;: 't • 
• = 0 =0 --. 

::: ~ 

WE HEREBV CERTIFY THAT THE MATERIAL DESCRIBED HEREIN H~S BEEN 
MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT. 

~ 
V,~ 

~l!l:IlIpli ~tltailli! 
J-EADOF DEPARn..e.rT' 

OUAI..ITY ASSUPANCE DEPT" 
KlMTTSU WORKS 

,: ~ "'Y0j " :.~ '\::~ , ::'t..\'.~ '~. 
,:.,. 1~~·.j1 :\1:~1 ; .~, 
~·:~:.· .~~i~ ~ "~"": 

... ", 1,--:' 



~ 
!!!!!!!III!!! 

r 
B • 
~ x • 
SHIPPER 

~:X.II-ti.~ 
REFERENCE No. . 
M ~ ., ~ 
COr-mw;r No. 
iIIJ iii. :t 
COMMODItY 

HlINWA CO., llD,. ____ ._. 

2.2.1I4J 0 - 6 8 5 2 11 0 0 0 

_ ...3.= 811 - H 1 - 5 - 3 - AT 01 

.!HLLR_OH.ELHHl PlATES 

all !~!!s!~~!!PORAnDN 
1IJ~~.MB)Jff 

INSPECTION CERTIFICATE 

* ~ 
HEAD OFFICE 
~ ~ m _ fIi 

KIMITSU WOAKS 

· "f100-S071 :lIr:r.rfi'ff~EI!li!:n(/)fI;I=nH.ltt 
· 2-6-1. MARUNOIICH1, CH1YOOA-KU. TOKYO 100-8071. JAPAN 
· 'f299-1141 'f ii Mt ft t./! if; a ilII 1 ., II!! 
· I. KIMITSU. KHJITSU-ClTY, eHIBA-PREF. 299-ll~1 JAPAN 

!IIIII •• ~, ii. 
~E_R!It:lC!-IE.!'h?",:_~,-,223U PAGE ___ .46 

( AS PER EN 10204 CERTIFICATE ON MATERIAL 
J! 17 lJ " 8 
DATE OF ISSUE 2013-03-25 III 4& 

SPECIFICA 1l0N :x _ ., tt _A~ME_H-:.516 GRADE 70-E1D-All . ____ TESTS 3,1 I IDOl 2**DM***** 
" ~ • . EDMONTON EXCHANGER GROUP OF C-

(X)ClJMENT No. CUSTOMER OMPANIE~ 
III If • 'If JI • -it *u**CEWu 
a.J5TOMERSCONTROLNo. E 1 091 1 - J 1 0' a ERE 30 a H 0 2 Q 0 EO 5 
fgj ~ lit ~ H B W it: "i' lit ~ CHEMIC ... L COMPOsmON 91-

~ IMPACTTEST C Si Mn P S 0.1 Ni ; 0 Mo N, V ~~ .; .~,. 
" ill ~l ~ • 

7.~ TE~SILE . -;f" JlAII.~ All: • 11 t! !lHI..t1l: ~ 
CAST No. 

g!i :.rf-'J1lI ", ... 1It N TE3 TEl CA I BTl "'m; .... c"" 
""'_w,; ~~ ~AC~i ;"r.~ .. "..-""1I'1111i1- :'I;1~ It.lal ~lDt I(LIIGIXI )(. r6tll~ ~ iR l!O _ ,(,ctl.l" :"('J.' ~!:O T 

: 212: AV 16 37 144 6 3 1 1 2 011 013341 

TlTY ::10 0 a . . - B I-
K TEST No. ,; . " % 

DIMENSION 

",m, ':inch. ':reel 

~5_U1.lr X480' -n -/3, 3W-W~1l t2J: }~ ' J 5 3+ - 21 ..2 .4 , 1 5 . 0 Or I ; 1 

QUAH[MASS Ki(1l.-Jt~PLATE. N0_la~ j ~~~~=J 11~~~ fliLC 

12 1---- .:- GII26 TEfifo-Pl ;:'2 _. KS,I 1'.~ 
_____ ---1 ~.U 0:4J':87 270.02.1.2041~CJI I_ 52 

.1 c.2 5.0~ X 121' X.H_O":""_ 

1.. 500 '. XJ 2 J • .x 4 8 D' 

.- . - . - - •. -~~ ., ~. ,. ~ -~· --Jp 16 3811 -6 3 -1I - 1 "- -~I' -Oii21 0' 141' -

~ ., _ __ .. , .-.~ .. -~~ ~ :'~ '" ... ~~ ~ ~~'-- ' _~~ =_1-4>--. -I 1~ -l:l.j Ji ~- -
: T Gi166ITESTED-Pl ' l- tL l "r-:t :tlli : 229: AV ~ 6 37 144 6 3 I 1 21 O!ll Dh~4 1 
~33~ .04a~_2U_O.2JJ .. OJ{.tc I 54 _ . U ~~~ . ~ T.LFtU9: 21( 152 _27 _ 2 4 + -_CS _-Oh

i : 
: 127: . 

... ~ .- I I I 1-·- - J- ' I ·' · .: .1 .... __ .-- ---f- .-- __ . - - I : 1--1 
. , ; : P I 6 3 8 I 46 6 3 1 1 2 0i' 21 0, 4 I 

--1 _.i., _._ _25 _>--4 ' --f--t9f-.J _O.~ -l 

-/----1--

-I-.--~-- - . -

12 

1 3 
---L lJ_ l1i2 .. 0 

. .. I 
GI1" IE sT'H[l-~ 1 ~ ~ 1 : ' ",: Ai . i ' -37 -' ·'6' T . j i ._ , ----1 --oli~.-f3 3~11--
OH' ~ 210 01-'. '0 *_"_'.2 U 3-'i . ' ) If 11 ~ ".! .'53 _ _ 1J _1 _ -' . _~ ...Jl~ J . -"L '. I., _ 

. --.. -- :.- j : 
232

1. --- P16 - is f-"1--B'-3 ~' -2- 2 )f3 ) 141"--- -----1- '--1-" .~ 

. - +--- : : . t .; ,,:-. 29 . - 5 - >-1 _22 . --' .. ol L 1 , -
. i : : 

-l---l f-, .. 

3; 1/1 NJTES ~ Locollon O~,"""lIon lUI' )jll1J. T::8I111 Top. Il:lltll-.. L :JT:lt:l.iIAJ Long_I. C : V(f~.liIt~ Tran ........ 7. :4I<J'~1JJI\J ThfOughThlckness. R :~s- 1J1/'145Deg. ,o)he Longlludlnal ""Is 
lI1' G I. ClJ.'l1ll1ll Gaga LangIll, A: 50nYn 1J<8l.tlllt ROd~. D: 5Orrm~LlIlliI.1t ,ound

l 
C: 70rnn 'l'8litll'" Rec:tangular. D: 70mm~LJ8.Lt.Jt Rol6ld, I,: 80mm 'l'·J5.r.taJi· RectangUlar,l': BDmmJL8J;t.,~ Round. G: 200nvn. H: 2'. I : S'. J: S.6S.ISO. K: 4..fS(, 

II J R II : /If ~ Racln;llon 01 ....... Y R :1"f.1!:1t YIoId Rilio. ~ A :fllfI AccapIaIII.. lR 5 r; trlfJ ·tl:l: FULL SIZE. 2: 2.5mn. 3; 3.3mm •• : 3.33mm, 5 ; 5.0mm, • : 6.B7mm. 7 : 7.5".". R : 6.7mm. ": ~1iI,1IlJ'; PlaleThickness, [U] p :.I!'\/'~Hrr PrndUCI An.~ .... 
~ 1 N:1Il11' __ • Q:~n Quenched. ":II!b!L- Tempered. C R: Co",,,,IIedRo!ed. N I C: NIC PrncolSlTMC Pna .. , C LC: CLC Process/TMC f'roca88. II R: As Rolled. 'I'M R: TMR P"",oss/TMC Prcceso. N R: NcrmonzingRoiled "jflT • ..",.~.... '0 

~ 1I :!:lrttlm'" SMlIlfFrocIure, Col' :11110111:0111>1< Cty!I!!l1WIy Fracf ..... I.I':1IraJI! 11I La .... ' E!f!!;'!'l?!>n. AG S , >t-kT7'-( ~rut ............ a..'" 51> •. F C S :7;:.'1' H~1It Mml. tlrnIn Size, S R : SI", .. flan ... <l'POSIw,1<! Heal Trool""",' 11, I~ :I ~ 11·, 
J:.2~:X.ll.t.t.lIltO)fIU&~t.:I;tf±.,;:fIt -:> '('Cili~ fl.. ~O).:UllW~.~ !"Tt\g;: l:. HUll!" ~ 1'. 

IE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN IIIIIII MADE I N ACCORDANCE WITH THE RULES OF THE CONTRACT. 

-- 17783 
~ 
V,~ " .. ~gj~,~~. ! 

'j"ll; '~l' ; .~ "I'I'I. ~ ~;t'II'mifi' -'''!;.-tIilliI~ 
HEAD OF DEPARTMENT 

QUALJTY ASSURANCE DEPT. 
KlMlTSUWOfIKS 

~, ·i;;·i. \~ :1t~+· 



-= = 
= == 
=== = == = == = -

8 

it jt • II ~!f!!!!!!.PORATMlN * tt . '1'100-8071 Jl*ftTf~!BIi!:AO)I"J=TlH.If} 
S!:fi~E~ _ _ : --HAN..WL£.lL. ... . J_IO . __ _ _ I:IE~D_OJ:.EICE _._ ~-:6~1. MAR.!!@Ugll.CHIYODHU.}OKYO 100-8071. JAPAN It,. 11111 PJi . '1'299-1141 TiliJl~i$ifinit 1 &lI!I 

KIMrTSUWORKS . I. KINITSU._K!MI_TS1I-.HD'SHIBA-PREF. 29~-1 141 JA.PAN 
;U::.RII~.~ 

_ ~E!'ICE",?·_:_U 8 .U.~-=-.§..liu...ll.Qjj _ 
~ ttl • ~ 

.. *f ft i!f iiI B}j :;5: 

INSPECTION CERTIFICATE ~ ~..:... ~-=-8l.t-=-1:U:: 5-=-3-=-A..I.O.l 
iii a s 

& Q • • ~ • . 

~_~Jj)..l JlQJ.li!L.EEH PLATES 
• 4& '--'--~'-"-"---- (AS PER EN 10204 CERTIFICATE ON MATERiAl 

CERTIFIC!-IE~._: _~-=-2.21.L3 PAGE ' 
~ fj !j; Jl B 
DALE_OF IS~~2_li1..::"!!J-=-U, ____ _ 

4.8 

SPECl_~l1QN_:_~jMJ_SA-516 W_D...f.~_~UO-AJJ TESTS 3.1 I 
Jt •• if 11 )( I< . EDIIONTDN EXCHANGER GROUP OF C-

1001 2**011****' 
uu*CEW" 115 ~ Ii( l! 1I II ~ 

.... .. ._ . , ..... _. ..... 'V ........ , • L. V - - - - - I.. I V V I I oJ , U I u" I.. oJ U " I "V (. '" U L U oJ 

' .~ ':II 51 lit It " 2. {fi " ~. H 8. .-.-1~ ~ _ 7l CHEMICAL COMPOSITION ':10 " 
-t t! JUt lOt!!: 12111 m dl. .. ~ ~ T6NSIL~T'F_<; - !! ~Acr~ C Si MIl P S ~I Ni Q M> INb VIT.N l r'· ,,~~ 

CAST No_ ~i< JIj:fJ~":l ~I!II!II:!! ~~ 2V - SOF ~ .. "IDO "IIC' "1010 "1100 ', ... "IDO "100 "1" '-''' :':t'1 -( '''''!2~ 
DIMENSION QUIJI PUTS No. g YS _-';';"'1 TS filiI.' i5~"I-F T. l lL 1- '-'_'''' -'''' . ,,8!; 

TITY MASS IitIMi-J} -' 0 21 EL ,.9o!ilJjl!!iii! iii ... \11 N TEl TEl CA B TI·"';"';;~ "'·>C"I' 
"I h" TEST N • " ,. _ AI 2 

mm. ; nc • : Iel:t K( O. L"J IE K~, 1 :; J 'P:l ,., 1 =- AVO EACH "J: IQIIII ~""_~"- ':1" ::11. :~I • . :11OtD ."1_ --'N -101 XlIII .'It( :' 7 

1 3 . G 8 2 65 TE S TE D - P L - r --t '24'6:- A vT 'i6 :i 7 1 46 8 3 1 2 2 01 2 0334 1 , -'-
1. 50 O' V.1.1~1.HjJ"___ 11:20 P_4_L6_L21JlD.1.l.ll.4Iu n53 7_L 3..5: ITt U . ..z: I? 0 6: l!i 2 ? ~ ? 5 17 0-l--!--I-l 

r- ' : 243: ' 

- - - P 1 6 3 8 1 4E 8 3 1 2 2U I1 31
1 

° 4 1 -
? ~ 5 2;1 " I 

--- - . -. ~I--'I-~'I--l++-u\-~ l -' I-tt~T~'-
- --- _.- - 13 ' G8805TESTED-Pl 251: Ave 16 38 144 9 3 1'1---: 1 2 0'12 'Hht ---
.-l....-5JLO:.U.U~ill O· 1 11:20 10016 270021--tO.JJJ 1~.2_ .L5_ ~tf--.:-. U t5j...U~--1..!..8 28 2 4 18 2 0 I- I-f-- -

i' ; , 261: I 
- --; ----- PI 5 38 1 45 9 3 l'r l' 21 II 1 2t of- 'iii 

28 " 21 11 0 -I 
- .... '-: --

- ----,- 14 G778 TESTED-PL : 22~ AV( 163814411 31 1 2 012' 02441 
1. 62 S" Xl 21 • X" 8 0" _ _ _ . _1_ t il 4J. _OJ...!.3Jt-2l0JLli.!.!L~ TC I 51 76 34: Tl F 1 88: 213: 1" 9 2_6 l 4 t9 I Q:f--,:IH -+-+--

: 1 32: 

-------------4--+--+--+----\--- ---1-1+---+ --+-.: - .- 16 39 14" 11 3 1 1 2 013 0 41 
1 ______ ________ _ +__ .__ _ 28 4 20 1 0 

i1 Ii! ~ IC!!] loaIIIt>nO~on!.Itan~I'I.l1l/1). T :liIIIITop. B :dI!OlD'lL : !£Knlflll~1I. c : I1A1J1OJ Tmnsvme. z:t(A.lnAThrough-. R:4' nf.'IlCSDeg.lolhe~o!_ 

~
2 GL ~AII!.Gagolef¥ll. A: 5O!mt "'I!JU.ItIl~. B : sommAtlJ~ ~ c: romm ... 82a.I\'f\ec\angul.r. D: 7tJm,dl.I!JQI\'Aound. E: lIOrrwn~flt(Q1l' Rectangular. F: IIOmm1l.I!Ittllllt Aoo.NId. C : 2000r1m H: 2', I: 8'. J : 5.&SJ'SO . K: 4..15(, 

~ II' R 1\ :." R_on 0' 1InI .. Y R:"~1t Vletl AoHo, l..!..!...J 1\ :itl3 Ar:cerMtIII, l..!.U p : ""otltFUlL SI2E, 3 , 2.!imm. ~ , 3.3rrm,. , 3.33rnm, G , S.Omm. e , 6.67mm, 7 : 7.5mm. 8 ,£.7".", 9 , tlAM!lN PIaleThicicness, GiiJ p :1il1.lt~1Tr PmrlJcI AnoJyols. 

~ • 1 N :.""omaIzed. Q:~f\ Quenched, T:IlIII11t.. Tom"""",, C R: CO,lI""'edRolled, N' C : NIC P.......rrMC P ........ CLC: CLC Pro.-rMC P.,...., II It: Ita Rolled. TM R: TMA PfOCf!8SfTMC p_. N P. : Normalizing RGlO<! i + 't"'i;,"7T1'O 
~ S1i:rilfti2-iir ," 8"."'F,.cI .... C F :lllli llliJI l!' C""'.I ....... Fractl/l'e L E :_ill """,roIE __ Ae 5 :"-;<."7..,.1-111'" Auo ...... G",ln $'" r es : 7%~H' \-Ill.!!! Fon1l. GrwlnSl.. S R : S"u. R."""....",,,.,W. Id .... n ... ''''''"' _ H I<:t.i. ,::i " 
~ il2!tjtMo~IU.~O).":U:I;ttU.,::ljb ~l:Ilfic!:t\. 't'C7)l!lRall'f;aJE '-'~~\~ ~ c. 'f1l1V! '-':1::1' • • 
g IE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN 
~ MADE 1 N ACCORDANCE WITH THE RULES OF THE CONTRACT. ~ " :,:;; ",,, 

V, ~ ,;;}:.;.:h',;~·;i:~:).' 
--fi-~-i2 ii- ~- - ' -£:;-:ifilfifi . ~ ,:; ~;: :':-':":: 

I-EPDOFDEPARTMENT' -:'i,';',', I _~' _',: 
0JAlJTY ASSlJRMCEIXPT. 'I .::-;. 

KlMITSU~ 
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REFERENCENa.· 228410-685211000 
T1ij'. ~ . 
~_~ ~~811-Ul-5-3-AI11 

.~~jfilB"ij. 

INSPECTION CERTIFICATE . ~ ~ 
OOMMODITY .---f( ~~T ROLLED STEEL PLATES 

SPEC1F1CA~ .UI.I .. LU, - 51 6 G R A D E 
:It • • It 

( AS PER EN 10204 CERTIFICATE ON MATERIAL 
71l-=-E.LD - A 11 IE S T S 3, 1 I 

II • Ii( . EDIIONTON EXCHANGER GROUP OF C- 1\11 • Ik '2 II • It 

Ii IIJI • • ~ 
CERTIFICATE No. 
§l fi ~ II B 
DA.TE OF ISSUE 

• • 

p -=-U.3J_3., ~E' 5 0 E 

toJ.J...::Jl.1.=...tS 2 * * D M • * • * * 
1001 *uuCEWu 

DOCUMENT N:!. CUSTOMER OMPANIES CUSTOMER'SCONTFIOLN:!. . _E_LOjJ~-=-J I OULL E3 Q 01AD 2 QO EO 5 

~
• R. Jlt!.~ II,H,. ~ ~ 

CAST No. ~< 
QUAN PLATE No. ~~ 
TITY MASS ~I!.~ S!l J-!-''--'..L...J'--'-' N TE 3 T E , 

mm. ':inch. ':feet I ~.,+-1EST __ N_O_. e:::-:-::-==-:-=Ic~~--"-"f-'---f--r+,'+-( 

-;j- It; 

DIMENSION 

I : ~-L 

-:-I---~'!-~"""""=--_l 

-----------1- - CIIj-....:....~+-++-+.........;+-I~ 1----j- f---+----1 

'~~~~r-~-~' 1~11_+1-~_+-~_+_+_~---t· 

~-_H--++---I~--+---+__l-_4~-_+-~--~-~_T_r-­

-----------------------r-_+_~~+_----~~~~~I~~~~r=·~~H-~~-1H-~~+~,~II~I--r--+~--+_r__+--_+__r_+_~~ 

r--:-I---I I I I I I I 

---- I---l I I I '! 'H-II ' 1 '1-+-1 I I I I I I I I 

----f---I I I I I :1 :11 I I : 1 :~-H--I- I I I - t-

- it If II01ES [i:iJ Locallon O~enlallon 1Il1El':mt'I, T:mrs Top. B :llfllBollom,L:U;/Jr-J LongIIudInII. C : IIIl'InlOl TIIInSVe .... Z :Wi!:J;r.J Through Thlde"""", R :~5' :l;rt<J 45Deg.lolhOLongKudlnal AxIl = 2 G L a..."u GogeLenglh. A: 5Dfm1 'l'1IJ1I:_'" Red~. B: SOnm~LIIJQItI3mmll. C: 7Dnm'l'"Ul-tAec:langular, D: 7Onwn~LJlJUttRound. E; BOnwn'l'"f;t.X' Rectangular, F; BOmmjLlIJU.1t Round, G: 2ODmm. H: 2', I; B'. J: 5.6s.1So. K; 4.1So 
~., Jill RA:.OJ Roductlon'" ....... , Y R :1If~tt VIole! R811c. ~ A :~IJI AcCOIIIBIIIt, WJ F : ISIII'I1I!FULLSIZE. 2: 2.5mm. 3: 3.3mm. 4 : 3.33".", S : 5.Dmtn, G : B.67rnm, 7 : 7.5mrn, 8 : S.7nrn, 0: Ilm.U PlalaThiClmess, [iii p :1l.u.~~Vr _ AnIllyW. 

~ C!2J N:Il" Normolmd. Q:ftA.n auanChad, T:lftll!l, T_'.~. C R: eonlMll8dRollod, N I C: NIC Pro<MSlTMCP.,.,.... C LC: CLC ProcessITMC Procaa. A R: All RoWed, TMR: TMA Proc:ess/TMC Pnx:ess, NR: Normalizing Rolled " T. OCO'c 
~ rt S H ; I!IIUljli", S~ .. 'F .. <IU"', C I':JIlltllti'li'll C!)<SIoIinIy FraaUl'l. L ~ : «lIllUI Lat""" """ "0 S :1"-;>;1-;1'1" HlIlII: AusltnllaOr2n$l .. 1'05 :7:.: ;';1" Hlln: F.rr1Ie G,mSl.. S R : S',,,, ~.I"O<W""'Woti Meall ... ,."..,1 , :1.JU...t.!: 
-==-;0 
=~ l:~l%)t~I%OII.J1:t1.HIUa~~I;;tttlll;:fft", ~.iI~.t1.. ·(-O)IUt.:lJif:la.IE t,~~\-lI;:: l:. f:IUI t,~T, 

===~ WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN H~S BEEN 
iii~ MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT. 
~< 
~ 

r ~ j] J _ _ f)- r" t \§ 
\,.../ ~ ~ ""i~;I"'-

.... -...... ~ ... -..................... ~~7~~.fl~ 
tI ;e II III i'Ji oft, iii Ii If .. ;~'''<d''·,\ "t 

HEADOFDEPAA1MENT ""·;{.~r,N';I:'.~ 
CJUIIJJlY~o:PT. ':·'n ,'~~· ~ 

KlMITSU IM:lRI<S 
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;.;.... INSPECTION CERTIFICATE 3.1 
11o~ 'J" .1 ~· " ;"1.: ,J : ~; ,, )' . : : ' .. A 

Nurnber I Nurnero: Palla I Paglna: Ci:1 ct :'-.t:h :!. \/,; r!d~( II .{ \ ' II ~3 , !;r J 

~Tenaris 
Dell 10 'J/lIM'" IJ "'I:j. !!l 'b!r;:,v:, II "' 1: " J ~' rUI 

CERTIFICADO DE INSPECCI6N 3.1 12030983 1/6 (:. ~ !J16~'J \tF ·:I·~C 
(5l;. n~{.-t'9 " ).)!I".I 

EN 102043.1: 2004 Date 10fs: May 11. 2012 
(~4'j n~'hFOl ~ e',:~ f:!\: 

Customer I Clienle: VAN u:eUYVEN PIPe & TUBe (CANADA) INC. I~U"IOmer'~ Order nom I Orden Clionl. - Item: 1~U$loman R"fel~nc.1 Rp.r. del eli.nll! · Monuli",lurrr" Work. O"lorN' fConn.".,~ci6n do VonUi: 

PO .5001488 ITEM 1 N/A 17A1Q1/01 
Manufacluring Pro.II.S I Proceso do Manufactura: PrQduCl TYPII I Tjpo du Producto: Surface I Suptlrfide: 

SEAMLESS HOT ROLLED LINE PIPE SEAMLESS VARNISHED 

LAMINAOO EN CALIENTE S IN COSTURA CONDUCClON SIN COST URA BAR NtZADO 
Siandard or SffedilcaHOIlI Normes " Eo~adnC8ciarn.,,: Sleel G ... do I Gnldo de scaro: Ends I Exlremos: 

CSA Z:Z45.1·07 ,ABRIL 2007 GR BI2!lO PSL 1 t-IORMAL BEVEL 

BISELADO NORMAL 
OI(ll$(lSI"",. I Lli,""OSIOJl'O~ Scheduln I e<.dulu: Lengllil Lungolud; Quantity I CanUdad: 72 PcelPz: Nominal Weighl (Pe.n Nominal: 

8518 I( 0.322 INCH 040 38.02144.00 FT 3134.252 FT 90740.137 LB 28.58 LBfFT 

219.1 X8.2 MM 11.59/13,41 MTS 965.320 MTS 4115UOD KG 0 .55 KO/M 

~- ~---- -- TENSILE TESf I ENSAYO DE TENSION 

Specimen cOR<lilion Specimen dimensions Teet Y.S. U.T.S. Y.S.IU.T.S Eton9oIiM I AIBtQaml9nto 
HealN' SampleW Zone Pipe N" Condi~16n de '" probel. Dimension •• de la pJOb'tl IlImp Eul 0.50 %. Req. 

Colada N" MueslraN" Zona TuboN" L~ Se Type on Size Area Temp. Min: 42 ODD Min: GO 000 Raq. Max. Lo Min. ObI. 
TIpo TameflO Secoci6n ensayo Max: 71 no Max: '0650 -

~ rrun mm2 ·c PII pel In % ,.. 
61)107 921 Jfj E2 , B AM S~ L 38.04 X 0lI.2O 31J,tit> RT 4828U' 73348 ' 0.66 2 21.1 litO 
tiC 107 92137 E2 2 B AM S5 I. 36.05 X 06.61 3Z5.tr'O RT 44049 n 670 0.61 2 27.3 40.0 

AM: A~ manufactured I Segun proce$o de fabrlcacl6n Lo: location of sample I Ublcaci6n de III mueslra Req. Max: Required maxImUm I MtI><imo requerid" U.T.S: UlUmste tensile $lr@ngihIRp..i.'encie 

B' Body I Cuerpo 

El l E2: En<I$ of Sampling I EXlremoo de Muest". 

L: LongitUdinal I Lon!l~udinal 

Lo: Inilial lor09[h Ilollgiluo jnidal 

I ,'. . 1 
111 

• ,!>'))1\ 

Max: Maximum (M~~lm() Req: Required I Requerido Y.S: Yield strength I Fluenda 

Min: Minimum I Mlnimo RT: Room temperature I Temperatura amblen1e 

ObI: Ob1alned 10blenldo Sc: Speclman ooOO"'on I ConcliciOn de i. probata 

Otl.: OrillnlaLlon I OrIuntsclOn Sa: St~p specimen I Muestra rRC1.'''9ulll~ 

t-. I I ( [)"\I ()\(\I:-- I () ~Iltll I DlIIO" 2DtI \IlDI'\l\~ - •. I: 

I ''\jIll»' 1 . . 
I RIES LIT ~I.CO C£; O·3~ JOB # 1;)- O$5b 

IlEAT COOP c- r:s5 
~('l't<; NACE MHoOn5 Lalrst ,. dilioll IL bD1o-t ) 

r 

II 1..¥,bllc.alO 15 iUlJ-ed bY I) cornp'.f.cN:cd ijite.'n A~~le'c~$IG"'tulo - 0., tho vnglnlf <:.crtlhr"'lo tt\o lrade-mark 91"" colOrel 
-fcruu'l.- Is ,'emp~. In caaa Ihe 0 .. 8r oft11e original certlftc:ate wDuld r61A18 .wpy of d, he mUll IUI&I III c:onknnity IQ f1D <on\llnal one laking 
I~DOn n'rn •• u \!".f.!IpOf\IJlb11~ ror un., ~_"II~1 0, not .U~_tI!d u .... My __ tJtUillk1n_~_~~~ t.llIbUon will btl 'tUbi..mo.:i to 'he law. 

Jto ciirtincodo filII . mlID m8CiAnle ~m.~ canpulad711m y ... ,,-I;dodo gonflrma IMOdmmcn, - I:J ccrtfftcado 6~tu'l PMftft.lmj)~lIIo .. ,Iog!) 
Tonln. c.alor W!rde. En calD dl que .. poveedor del cer1i&ado entregue !"ft, cap;), dllllbr' 01llr'8"111'" 18 conrormidad con til ()riglnal hacifndou 

"_ pot (1101","",,,,,, /Iogol 0 MId,bldo. CuGlquI.r .If ... ,-JAn ~/D r.~m"""l&r ' .' ....... I.IlI. ~ loy. 

APPROVED BY 
FOR03171 

~(f 



TI.t.M 'h~ I\~;f ? .j " :\.~)( .:') S. A - INSPECTION CERTIFICATE 3.1 Number I NOmero: Page I Pagina: e WTr.' MI',)",CO V+\ ~ :"I('·r II. KV 4 :-:1:1 7 ·;t 

~Tenaris 
:'iilll ·n!. "/3r""'''I ;IJI~ . T'H .. ··:.e 1/(:rq :'.r IJ/ . 'J'~'~ '~ I" .l 

CERTIFICADO DE INSPECCI6N 3.1 12030983 2/6 (; p ~ 'r.\!~' ~rx'(:() 

:5?~n'} ~e911 ~H}id 

EN 102043.1 : 2004 Date I Dla: May 11.2012 
:! ;O:) 2'2~ !.f9 1~)) f;l ~ 

C~.tom.r TO,emo; VAN leEuvvac PIPE & TUBE ,CANADA) INC. I~USlom~r'~ Order Item {Otdoll Cllenle . Item: ~cu~tQmer'$ ReJ8mnC\l I ReI. del Clionlo: MOJ1U!acturu's Works Ordar N' I Conrotil\lld6" d" Vr.ntll : 

PO 45001486 ITEM 1 MIA 174191/01 
MamJlacturln9 Prote .. ' Pnx:EI1IO do Menu(ocllluc Product Type /Tlpo do P,oduclDl Surface I Suporflcie: 

SEAMLESS HOT ROLLED U NE PIPE SEAMLESS VARNISHED 

LAMINADO EN CALIENTE SIN COSTURA CONt>UCCION SIN COSTlJRA BARNIZADO 
ISI~ndald or Specificalion I Normm8 () E&I>aclrcocion~.: Sleel Grade' GIlIdo de acero: Ends I ExtromoA: 

CSA Z245.1 -07,ABRIL 2007 OR B/280 PSL 1 NORMAL BEVEL 

BISElADO NORMAL 
tJlmon.lons I Dlmenslone.: Schedulo I cedula: LlIflglh ' Longllud: Qli.."liIY I Canlldad: T2 Pcs/P~ NoninalWelght I Peso Nominal: 

8 5/8 X 0.322 INCH 040 38.02 144.00 FT 3134.252 FT 90740.137 LB 28.58 LBIFT 

219.1 X 8.2 MM 11.59/13.41 MTS 955.320 MTS ~1151.000 KG 42.55 KO/M 

L a - - CHEMICAL COMPOSITION I COMPOSICIONllUfMfCA- - - -

C Mn 

H MltK 25 US 

Min - 2'J 

HealN' Samplo N" P Max 25 U5 
Colad;j N· Mue.tra N' Min :zt 

1$0107 00001 H 17 V~6 
-~ 92136 P Vie GS 

60107 92137 P 18 

Cu. 1: Carbon equlvale"'IC8nedlan)/CBrbono 

,,<\ulvu1unto(Cnnadlinse) 

Co, 2: Carbon "'IuivalenIlC"rbono equ1valenle 

61 

- --

~'0fI 

Si Cr 

50 40 
10 
58 40 
10 -

lz: 6 
,19 

29 8 

CompoalUcn"t. I Conlpo.ic~6n % 

Mo S P Ni V 

15 '0 SO 400 10 

- .. _. - .. 
15 10 30 400 110 

- .. - - .. 
2.g 4 .1 

.,{: ~Q 
0 

Viz. 9 ~.7 70 /0 
2.9 3.4 ,9 fO 0 

Col. 1: REL Mn/C 

Col. 2: SUMA MotCr.NI+QJtV 

H; HClilt I Colada 

" '~ 
Cu PJ 

"D -.. -
400 .. 
- -
1~3 19 

216 21 
21:; 21 

So M 

.. -

.. .. 

.. -. 

.. .. 
14 4-
14 4 

14 4 

)C 1DQaO 

II/b 11 Ca B \Ii 

',0 ,,0 - 10 .. 
- .. .. - .. 

110 "0 - 10 -.. 
0 
0 
0 

- .. .. -
0 19 0 80 
0 18 0 80 

0 18 0 80 

Mille Maximum I M'xlmo 

Min: Minimum I Mlnlmo 

P: Produd I Produdo 

X 100 

Ceo I Ca. 2 Cot1 Col. 2 

40 - - lit .• ' .. - 300 -
40 - III." 
.. 300 -
)~ ~ 

p88.2 3112 
~7U 4Qli 

~ 33 ~72.:z: 39.4 

I . -- ---- nnlOUGH WALL HAROflESS IlIDREZA EN EL ESPESOR 

Required values 1n<flVidualBllndlvldual8ll I Average I PromGdlo r Hardno .. type HRC 
VaiOrea requeridos Mi"I: .. MaX: 22.0 I V~r : .. I Min: - I Max: .. I Vor. - , T120 de dureza 

Heal II/" SampleN- Zone Pip" N° Spoclmon condl~on Quad. Scal~ OD 

CoJado N" MuestraN" Zona Tuba II!" La I So EacalB , 2 I 3 Mg. 
ij{)107 92136 E2 1 8 I ;: 1 HRBW 8~.9 I "85,8 I 88.8 I 86.2 
60107 92131 E2 2 B 1 HRBW 85.8 Bti.1 88.4 Bti.l 

~rlC:l}O ti. mliurtl by t .;om~~4 .~If..1T1 lind i4 II y~1d wilh e1r:wOfolI.c "IIOn.Jut. . on [Jie CIriflInlii COf1lfiODt. 5"Tiiili-n.on'" 01 ~en GOIorCid 
"el\lJ. r1~· II .rlped. Itl \:a~ the owner of tLe origTnaI ce.1r1calo would J.llI.toMe a oopy oil!, ho mull: .Hea\ itt ~rmltY 10 the Clrigln.Jl one tlklng 
I~, h~D!r tho re'ponsIUIII) tor ~"Y u.n!awY Of ~ 6lC~d " '0. IvrJ Drlcra1lron and/or falt:bllon wt1 DO ~ubJ¢tled b thll 'aw 

~rN 

1 2 3 AIIQ. 

66.0 I !Ii.O I 66.7 I 6S' 
85.3 115.9 86.0 85.7 

[0 

1 2 :l I Avg. 

86.0 I 8&.4 I 8S.4 I 66.3 
81.7 860 86,4 86,1 

I 

VB!. 

0.1 
1.0 

I 
I 

I 

I 

I 
I 

FOR03171 



''''I.:r.'' tl:"':;';f~ \J '~ ;V~"""l -:'.1\, - Number I Nilmero: Gll.TClI \H,)" ":.~ V""llcr .ll .(~..< 4!'5:t . 7 5t; INSPECTION CERTIFICATE 3.1 Page I Ptiglna: 

~Tenaris 
!l'.olf.>\o '''olt!r/l,;': 'J TCJ"··)!. '."!"flCrJ1, 'i".'~ ·ut. 

CERTIFICADO DE INSPECCIDN 3.1 12030983 3/6 c .:- v;e:j~ ·EXtC0 
:~;;) 22i ~e3 11.)0) t"ll 

EN 1 0204 3.1: 2004 Dale lOla: May 11, 2012 
:~i') "~'SE9 18,)() !u 

Cuslomer /Client,,: VAN LEEUWEN PIPE & TUBE (CANADA) INC. l~uSIom.r·8 Order nem I Orden C~enl.· Item: I~stome"s Refol8nce I ReI. del Cllente: Manulaclu,er'$ Works Order W I ConfirmllCi6n dll Vonta: 

PO 45001.86 ITEM 1 NIA 174191101 
ManuraC1uring Process I Proceso de Manuleclura: Producl Type /Tlpo de PlodlIC!o: Sufface I Superflcle: 

SEAMLESS HOT ROLLED LINE PIPE SEAMLESS VARNISHED 
LAMINADO EN CALIENTE SIN COSTURA CONDUCCION SIN COSTURA BARNIZAOO 
Standard or Specificedon I Normas 0 Especificaclones: stael Grade I Grarb dB acero: Ends I Exlremos: 

CSA Z2.s.1.o7,ABRIL 2007 GR 81210 PSL 1 NORMAL BEVEL 
BISELAOO NORMAL 

Olmen&ionsl Dlmenslones: Sdledule I eMuls: lenglh Ilongltud: QullnUIy I Cenlidad: 72 Pc.,Pz Nominal Weight I PatIO Nominal: 

8 518 X 0.322 INCH 040 38.02 I 44.00 FT 3134.252FT 90740.137 La 2B.S8 LBiFT 

219.1 X 8.2 MM 11.59/13.41 MTS &55.320 MTS 41159.000 KG 42.55KGIM 

THROUGli WALL HARDNeSS lDUREZAEN ELeSPESO~ 
. ... .. ... .... - . - -.... - .. _. - _. - . 

AM: As manufaClured I Segun proC8tlO aa raonCIiClIlIl 

Avg : Averaga I PrDmedlD 

10: Inlernal diemeler I 0I6",e110 intemo MW: Middle wall Cenlro 

8 : Body I CUBrpo 

E1 I E2: End. 01 Sampling I ExlrBmos de MueJIra 

ls: Locallon 01 sM'4llel Ubicad6n de la muaslra 

Max: Maximum' MAximo . 

Min: MInimum I MlnilllO 

00: OutBlda dlema.r I OlQmelro exl8rno 

Quad: Qu~drant I Cuadranle 

5<:: Spsr:imen condition I CondlCiOn dele probeta 

I ___ FLATTEHING TEST I Ej{SAY01Jl:APLASTAMI!fm) --
-

Stllndard I Nonna: Slandard I Nonna: 

HeliN" SampleN' Pipe N' ZOne RaJu" HeatN' SoImpie N' Pipe N" Zona Result 

CdadaN" Mueslra N' Tubo N' Zona Resullado Colada N' Mueltra N' Tubo N' Zona Rasullado 

60107 92136 OOODI 112 Good I Bueno 6007 92131 110002 £2 Oood/Bu"", 

lEI I E2: Ends 01 Sarnpflng I Extremol d8 ,",u •• 1ta 

_ W = 2iL i i 2£ 
HYDROSTATIC TEST I PRUEBA HIDRAULlCA 

Pre.aurB I PresIOn Tme'Tlerrpa RolulWl R.lultado 

Unn I Unldlld. V"'ue/Valor Second. , S'lIUnd08 

~~ - L-. 2,360 6 _. SR1lafac!ory I Satislaclorio --

Var: Variation I Varlad6n 

FOR03171 



- INSPECTION CERTIFICATE 3.1 
I •• , ':;'. '1'1." ,· • ..-o;, ·-' Uo; '1Ir'-:":A"~", ~ _ I'\. 

Number I Numero: Page I PAglna: Ca,..:. \16'1(:.0 V .. r[lC',f. I" 1<'-4 Al3 J St ... 

-Tenaris :}h11 1') ' /3JI'rl.'.clu fC)l;!ri3. 'J~t8(''('''" . V"t('k:r~' 

CERTIFICADO DE INSPECCION 3.1 12030983 4/6 C;. [j'l;'I1:"'.'i;'Y.ICC 
(5j;) 22')!)eS 1'!J;;)1(J1 

EN 10204 3.1: 2004 Dale lOla: May 11, 2012 
(5i) 121 ~I!' 1(!)~ r .. !!: 

Customer I Cllente: VAN LEEUWJ:N PIPE & TUBE (CANADA) INC, l~ualcmer'S Order l!em I Orden Clienle ·lIem: I~uatomer's RelNence I ReI. dol Clienl",: Manufacturer a Worka Order N" I Conformacion de Venia: 

PO 45001488 ITEM 1 NIA 174191101 
Manufacturing Process I ProteGO de ManufaCI\Jre.: Product Type I Tlpo de Producto: Surface I Superllcle: 

SEAMLESS HOT ROLLED LINE PIPE SEAMLESS VARNISHED 
LAMINAOO EN CALIENTE SIN COSTURA CONDUCCI.ON SIN COSTURA BARNIZADO 
Standard or SpaclflcaUon I Normae 0 EIIpeclllcacionel: Sleal Grade I Grado de IIcero: Ends / EJdremos: 

CSA Z245.1·07,ABRIL 2007 GR 81210 PSI..1 NORMAL BEVEL 
BISELADO NORMAL 

OlmlHlsions I OImensiones: Schedule I C6dula: Length / Longltud: Quantity / CMUdad: 72 PcelPz Nominal Welghl' PelO Nominal: 

8 !lIB X 0.322 INCH 040 38.021 44.00 " 3134.2!12 FT 90740.137 LB 28.58LB1FT 

1210.1 X 8.2 MM 1'.S9/'3.A1 MTS 955.320MTS 41159.000 KG 42.55 KG/M 

-HEAT fREAT~ENT I ~IENTO fERMICO --.-
Heat treatment I Tralamlento t6rmlco: Pipe I Tubo 

I Qu~nch media of haallteatmenl proceu I Medlo de anfriamenlo del tr~amitnto tlnnlco: N/A 
Temper;o\Lmt Scakll Escale de Tempemlura: MIA 

Type 
lipo 

A. rolled 

[ SUPPLEMENTARY INFORMATION I INFORMACION SUPLEMENTARIA n __ _ 

nu acturcd by T~' amsa 
Sleel making ~elS: 
Elcclrlc Ale Furnac:a-ladle FumiOEloConmuou8 calang Machine. 
Fully KJled 51811 
Matarlallre. from Meroury contamlnaUon 
Not repaired b~ welding 
Non deltruc(1Ye lael. Sa~BlllClory 
Inspection melhod 
. ' EMI. FLVI-MPI-
MATERIAL ACCORDING TO ASTM A 106,11/MME SMOII. 2010 GR. B & 
CSA Z245.1 OR. 290 CATI SS. APRIL 2007 

PM TERIAL ACCORDING TO NACE MR0115 & MACE MR0103, 2003 
RELMnIC MINJ 

,IMuo<! by' compulonzeaoYilemDiiillliYil<lW\ih-"""''''-Olijri.lu",. On u.e <N1plnol co_ .... ""a.·m.iI< Qrftn ccTor.d 
'onln,·" "'-C!. In .. 18111 • ..."or 011110 ortglnal certlflcal. would ,,, ••••• copy DIll. h. muole.Nt .. .....r~ 10 !he original "".Ioklng 
LlDOn ~ln1II" u...l1IlrDOntlbllty rot MY un~ or not .lowtId u, •• IVW .lftrItIa1.r\dICf'" 'aieHlc:teon wfll be I\.tiocled 10 'lhl1IW. 

Homo d. NCO El6c1rlco·Homo d. AHnaci6n-MAqulna de Colada Condnua. 
Acero celmado can alumlnlo 
MallIlIal llbr. de conlamlnacl6n da Mereuno 
No reparado pot soIdadur. 
Control no d •• lrucllvo. SelisractQrio 
M6todo de InlpeociOn 

. ' EMI· FLVI-MPJ -
MATERIAL DE ACUERDO A MTM A,06. 1 l/ASME SA '08, 2010 GR. B & 
CSA Z245.1 GR. 290 CATI SS. ABRtL20D7 
MATERIAL OE ACUEROO A NACE MR0175& NACE MR<J103, 2003 
RELMnIC MIN 3 

I 

I 



INSPECTION CERTIFICATE 3.1 
,\."'R"''';'' __ ', '-J' I,,;n,":''';'1 ".1'. - Number I N\)mero: Page I Pilglna: .~;:..,c.~ , ... ,.;", '.~ \ .... 1·1)-:'111 "·· .. l\3~_1-:,t. 

-Tenaris )i .. I'.:1 CJ 'jutr;r ;t •• ~ ,I . If-!';"', "/I!ru,:r',JJ. 'J,: .'l .... r.1 

CERTIFICADO DE INSPECCI6N 3.1 12030983 5/6 '::.:" Ij)'C91'·,'=XI-::·') 
::1) 17)) ~~S '. ~~ '~I 

EN 10204 3.1: 2004 Dale I Oia: May 11, 2012 
~=~! 22lJ ~es . o:}:: 'dX 

Customer 1 Cliente: VAN LEEUVVEN PIPE & TUBE (CANADA) INC. rSlomer'$ Order Item 1 Orden Cli.nlo • Item: 1~U$lc .... er·s Reference I ReI. del Cliemlc: Manulotlure", Worl<s Order H' 1 Conflrmaclbn de Venta: 

PO 450t148111TEM 1 NIA 1741~1/01 
ManufaClurlng ProceS$1 Proceso de Manuraclur..: Pro~ Type 1 111'0 de PlQdvclo: Surface J Svperficie: 
SEAMLESS HOT ROLLED LINE PIPE SEAMLESS VARNISHE.D 
LAMINADO EN CALIENTE SIN COSTUAA CONDUCCION SIN COSTURA BARNtZADO 
Standard or Specification 1 Norma .. 0 Especificaciones: Sloel Glede I Grado de acero: Ends/ Exttemoa: 

CSA 2245.1·01 ,ABRIL 2007 GR Bl2DO PSL 1 NORMAL BEVEL 
BISELADO NORMAL 

Omen.lons 1 Dlmensl<>nes: Schedule' C6dula: Lon9th Ilong/tud: Quantity I Cantldad: 72 PCl/Pz Nominal Weight I Peeo Nominal: 

a 518 x 0.322 INCH 040 38.02 144.00 FT 3134.252 FT 90740.1)7 LB 28.58 LBiFT 
219.1 X 11.2 MM 11.59113.41 MTS 95S.320MT8 41159.000 KG 42.55KGIM 

r- ~ SUPPLEMENTARY INFORMATION HNFORMAelON SUPLEMENTARIA-~ --- -
SuppiementalJ IrllUlTlnllolVlI 

InrormaclOn Suplementaria 
SUM Mo+Cr+NI+Cu+V MAX 0~9999 
CERTIFICATE ACCORDING TO EN 10204 3.1: 20~ ISUM ~C .... NI+O.iW 1M)( 0.9999 

_ CERTIFICADO DE. ACUERDO A EN 10204 3.1: 2004 

[- - -- ---~ -- ~ MARKING I MARCACION -~--- ----_1 
MartclnQ 

Marcaclbn 

PIPE STENCIL: MASCARIllA DE TUBO ESTARCIOO: 
In' .... TENARIS TM ASTM A 106lASME 81.1081 CSA Z2<l5.1 'FE1 219.1 8.2042.65 SCH 040 GR 8/290 CA TI SS n· .... TEHARIS TM ASTM Al06lASME SAl 06 I CSA Z24S.1 .FEl 219.1 8.20 42.55 SCH 040 GR 812110 CAT I SS 
S TEST PRESSUREINDEIIM'" MT .K .... KG HEAT 1¥C .... O.P 1975961.,.. .... HABILtTADA MADE IN MEXICO S TeST PRESSURElNDEIIM'" MT 11K .... KG HEAT#C .. •• O.P 1975961 tIT· .. •• HABILlTH>A MADE IN MEXICO 
'M-IERE: DONDE : 
Heat ~umber .C .... ; Numero de colade IIC .... ; 

MBnufa.cturlng Date1lFE1: Fecha de FebrlCllClOn IIFE1 : 
Net wei9th of pipe In Kg- tlK .... : Peso ,eal de tubo an Kgs 11K .... : 
lon9th MIS 1M"': Longitud dill tuba en Mt$ 11M"': 
Tolal Tr.~bili\y Number liT· .... : Num. de R&sIreab. Total t/T"M': 
HABILITA()Af>94S001~_ 

--
Ho\BILITADA PO 45001486 



Tlle)~ d'! ;,:;nr! ·t~ ~,N;X:'; : I S.A. 

~Tenaris 
INSPECTION CERTIFICATE 3.1 Number / Numero: I ;~e ~pagina: (;II:TCI. "'Ih~e ': ·If:1rrv to<.r.~ 4~:\.7 :il'. 

Dolt 1~ ·/aler·,.,.· .. T~JO! #·.\ . V~rm~r:J' . '.,Jr.''',· .l 

CERTIFICADO DE INSPECCION 3.1 12030983 cp 'cl1Ei~ \tEXICO 
(52) '21 'ee 1·'~ I~I 

EN 10204 3.1: 2004 Date lOla: May 11, 2012 
[5~j 2211 H9 , flJJ ~Ii:r. 

!'-usiomer , Clienle: VAN LEEUWEN PIPE & TUBE (CANADA) INC. I~U'IO"",r"S Onler l1em' Orden Gllenle • 118m: l~om.r·. Relerence I ReI. del Cllenle: MBnlJfact\1l"9r·s Work. Order N" I Confirmlci6n de Vent. : 

PO 45001486 ITEM 1 NIA 174191101 
Manufacturing Process ' Proce50 de Manufactura: Product Type I Tipo de Producto: Surface , SupeoflCle: 

SEAMLESS HOT ROLLED LINE PIPE SEAMLESS VARNISHED 

I LAMINADO EN CALIENTE SIN COSTURA CONDUCCION SIN COSTURA BARNIZADO 
Standard or Speciftcallon I Normae" ElpIlCilicadones: Sleel Grlde I GraIIo de acero: Ends I El<lremo. : 

CSA %245.1·07 ,ABRIL 2001 GR BI28D PSL 1 NORMAL BEVEL 
BISELAOO NORMAL 

Dimensions I Dimension •• : Schedule I Cildula: Length I LongHud: QuanlHy I Canlldad: 72 Pc.'Pz NomInal Welghll PaM> Nominal: 

8 518 X 0.322 INCH 040 38.02/44.00 " 3134.252 FT 90740.137 LB 28.58 LBIFT 

219.1 X 8.2 MM 11.$1113.41 MTS 11$$.320 MTS 41159.000 KG 42.55 KGlM 

--SUMMAlWRePORT/REPORTERES~er- _ I 
HoalN' Quantily Length Weight 

Colada N' Canlidad llud Peeo 
(Plecel) (II) 1m) ( ona) 

80107 72 3.1 .5 955.32 41.169 

• =-~J..:J~~~I."111~'~ •• ·~iI~'''411'11~~I''''1l~~'~' 'Ij ~ 

;~ INSPECTION CO_V C 1 .*. ~ COMPAAfA DE IN8PECCION .:..--:- . 
• 

NOAPLICA 
Employee Name: N/A QUAlI1Y CERTIFICATION DEPT. CHIEF OF QUALITY CERTIFICfITION DEPT. 

DEPTO. DE CERTlFICACi6N DE CAUDAD REBPONSABLE DEL DEPTO. DE CERTIACAclON DE CAUDAD 

Anlooio FenIan", Goozilcz Ricardo Lozano Annenl. 
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CL/eI7E I CiJ.tome, I Client 

AlLIED FITTING CANADA 
1 n TURBO DRIVE 

SHERWOOD PARK, AlBERTA 
TIH 2Je • CANADA 

PRODucro 
Miele • Produll 

FLANGES 

NORUAS APLiCABLES 
Requitolmonls • Nonrre. Applicable. 

AS": B1i.5-G' 
ASME Btl.41·11 

CERTIFICADO DE INSPECCION 
In.pedion Certiflc:.te • Certlflcat de Reception 

DIN EN lD~13. 1 

ISO 1047413.1 

FECHA: - 1 N." 151985 HOJA: 
Dille: 11/t81281 Z No. Page: 1 

SU PEDIDO N. o DE 
Your OrrJer No. Zl17121-ES • EDMONTON· KEARL aI . • de "'1012012 
VOI"'Cdo. N.' 

AlA TER/AL CORRESPONDIENTE 
"-leri. c;.,m,aponden! • Qua/i/!I 

ASTM/ASIIE AlSA185N·11 

MODO DE FUSION tJ 
51_ Malring • Elebamion de racier 

E ~ Elec. Y ~ O./gena ba«:o 

MACE 1IR0115111015158-2-41 & _0103·1. 
CIlIuM 7.2.1.4, Annell A.z.nd sse ~gion 3. 

CSA..z245.12oft Gr.241 CAT I-SS (WN & BLIND FLANGES ONL V) 

C8IfIfiMI.cc. PED g7I2JiEC+AD2000-1W 
by TOv Rheinland 
N.· 01 202 EA:I 02 7443 

MARCA DEL FABRICANTE 
Marl< of 'ao'OI)I 
MaI'Q"" du fabrlcan' ~ 
DEPARTAMENTO QUALITY ASSURANCE 
Secfion 

OoIjW1enten' 

~ULMA 
ULMA FORJA. S.COOP 

B' Zublliaga. 3 • Apdo. 14 
20560 ClAATI (~uzkoe) SPAIN 
Tel.: 34 • 843 711055:2 
Fax: 34·9437818011 
E·mail: ulmat!!)ulmapiping.com 

Packing Usl: 16931 

,...r .... ~ 
PARTIDA CANTIDAD DESCR/PCION OOSERVACJOIIIES COlADA N.'\"ESJSn;NC.! , ......... ,. ==. ES7RK:CKJIt RESILIENCIA CHA.RPYV IDIIIDmm OUREZA 
lIem Q"'IIJtMY' DeKrlption Rem.rl<. Heat No T5nngt/l Y.$hnglh '""'~ Red. A,.. ImpacllfJlt _ .. 
Postw Quan/I/' Descrlp/ton Obaenmfions N. OC","'" Rtt<1st "'.. 0.2" to: 4 d Stnr:fion RlSl1ience IIEDM c....I 1 

tl N/lnm2 _m' " ". Joules =. C HBW J 

8 360 roL~STDI1OBFA105N NE 548A2 ./511 / 306 / 28 50 / 5860 !S1l 15~ 
~ I 

COlADA N.· COMPOSICION QUIMICA • STEEL MAKER'S LADLE ANALYSIS • ANALYSE CHIMIQUE • W dimensions. y '- condicic!IIlfUpfIrfk:Ia/ Sf> h."", S81~s. 
Heel No • Dimension and utac. coodiIion -.. found acceptable. 

N. 'CoulH C " Si " Mn" P %. S " Q- " Hi " Me" Nb" V " Cu " A/ " Ti " N" CEq " • U.s dimensions 8/""" de aun.ce IMI aUD.ants . 

5411A2 0 .200 I 0280 I 0820 0006 0 .002 10 .1&1 ~.048 0..0'. , n 001 rt002 0122 0034 omo , 0 .000 0389 .Lo! maIfJri"," citadoacurJ¥l"" I .. no", .. uplicables. 

I I / / ./ I / 7 ./ / / . "''''''''c.1uMg "", ......... nts.re ubIIIed. 
. U.I _s IIj)PUcabIel son! nt.SpeCI""" 

EL INSPEC10R 
Worlrllnaper:lar· L ~ 

~-~-~-~~-~-~~-~-~~-~-~~--~-~~:; ;'(~~J'~' ~~ 
( ·,LHf.\. l'\Jl)USTRI~~ ITS Dpto. d~~~ nua de cahdad 

n OSSERVACIONES: N_NORMAlIZED AT 900 C AND ALLOWED TO COOL IN STILL AIR J . I. Ouallly'~~nce Dept. _ 
Remflrlrs - - - II " ,.,., nIl III t ':1... 
ObsefVlllfons ·')'.j(II:\I~I""" "'111(,,20. \1l1)1'1)\ . 

,---- - - - --- , 
~I .OO C~::O.~ 
~ O.?:>2-

\~ i , I-l.K 

\h'd, ,.,. '·\_;..:~:;-5 Latest I'~dilion. 
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~ ~S~~~~~~~tt~~ 
~ YANB! Ll:&o\O STEEL PIPE CO •• LTD. 

t:']i_m: 
?URCE."SER TR.o\lI'S AV PIPI:>G ?S~DCCTS LTCl •• 

J"i"~1Ii. 
J:1IE:l5!O)'l S'.Io'WARD 

AM B3e.10 

.;"''TI ~; oe-s, ~SlIE AS; oe-a. Al'I 5 L '3 

~ :/@ 

·L 
:;;\~ER:.~~ S?~CI?!c.~r:Olllcs ,\ 1245.! G'.241 Ca' 

_..INACE I!ROI"/ISO 1~156 

~£.J9itiiE~~ 

MILL TEST CERTIFICATE 
(!;N10204 3. 1) 

i"':!i.~~ 
DESCRIPT!~ C1F GOODS 

*-rtt~ 
CCS'i'CI(ER' S ,C. 

:!l1HIJ4Il 
D.~'E Or nan"E'l.Y 

~PLT.iIli-l! 
?0.1'IO •• 

!:n~~~I. 
ST.oo' OF MILL I~?Ec:TOR 

:l:fitrr;r~3't-i!185~ 

NO. 185 XINGFU MIDDLE ROAD, YA.VJ'AI • CH'i:iA 
TEl.: 00E6 535-6843946/6854750 F.~X: (0535) 6842245 
II IT? : ! /"mf. Lt'BAOSTEEL TGBF.. Cor.I 

?til!lI!I!'i 
?,P~ 

LI)Ol09~*~ iiE~oIJ 
Z~'fJ'D.l:.."'IVRTIrICATE )'10. 

~ 7t,.~- N',J!Jt~fIlllJ' 
200 .2%!ff ~ ClJI!TJI},CT t;O. .'!II1m .. _ 

\~~..... l ~r!1!i!~8~ 
.~-6r: fo~rE OF ISSUE 

UlW .. 

PAC-!!l OF 1 

0081226000109 

G90006SBOI 

2006: 226 

JiFl~ O. D. 219. Lno ~"lsnJ !lIJ 11. T. ! 8.1Bm I -tf:!! Leni,h ! 1l-11.8II \ .B1I:.'!t Total L!'l!th --.! I a~frrotal Bund!tsl iT1!!Iil~dor I 26 .0CX>'!. 
,e._Ill: To.oi Pioe •• 60 

~~ 
;'7-

~F;. I r.n ~ ~c. 

/ 
At .. J";!.!N 
S: ;it;,Y.)J. 

OOl67S 

!J,iili !Ii\! 
:.1&. l. 

'OOil 
"$~ ..-: ift.tv~ 

J--~~!2:13iC:1 Rir.g £1:;:2.1'.5 iCll 

I'!. 

,I<. ]II;:I1'oul Ie i~t 

... .n ~ 
Chtmicu CClllpc.siti~r. 

L'1!.cPJ--r 

~,. Sf}) 
U. T. X.? I. 

J:F~jl'!lll' BlJil 
il;'.~ Tensil. Fl .. tt."inl 

(-ace! 

i 

29. oa81~1Il~~Deljv~n' Condition . $1:li As-~oLled $lit1Ji%: lIdi •• lI.toed I ~$1.x!:1 Hot Finishod Soaml ••• 

f!l:1!fIit('1 Teo.::. :.01 
tr.;&2 G. L. ~t~ ~m~~ !1tI!J!:!\:~ Test 

H~. ... 
3 LIVG. 

~ 0.29 I GS2 IAJ§ill~+~ 
?1 11 21 32t1j ~'1S I 2U 

!~i!Ill,'i!'i' iGI;1'! ill!!I1~ Wf>1..(.iEIE:t; 
V~su~i .t Dilllen5icns Coa~:~11 ~:,i~t ;es~ H:--ci::::-astatie ?:,~:ssu!'e 

Geed GOC<! !1. COlii'. 

1J!!Ii I ~itl. b';~ f.H~ ~~i!I.'~ 
a.odinr FI.nliing SSCC M2.C!"Ostl"'JC~-.a"e ne!.t i!'e~H~~nt 

Ill.! 

leo 

£M' 
Phe.es 

~E 
Weii~t 

IoI! 

A~ 

1f117.~ll<t-t1iJ 
~t!:"i!t.ion of Ti_ 

55 

i 1'.'" 12> ~~;O:Iil~~Ch.~io8! CC~"OSlljOr. H; 1':0 .. (Lade) ..\n~! .,.i5 Joo !>zjlf!$ !'lp. Body: 4 .. l=l'id~l.""ttud ;"" ; 5~ 2.1I.i!!n1.~Scc:pTx 201lI:0 : G. L -Get:go Lt~",h 
NOTES L, '5. 65S0iIT (FO) 

, ifti:l". ~i:;;.rl< I-LIe NO. :OC t:CV831215 

i!:ijf.?i*~Ifr:f~!",ft,. BjI'1~;t;~IUj;a.~~.w.t;f!JIt.!l!. ~r.f~t!j;ll~*Ilt -e- ~.~'. ~ II • ... ~.h .---. 
~:::--::::--::-{w:. HERE CE,!TlFY TIi~T TilE lIAi'ERIAL H j . INSPECTEO r~ '" 101 .... ~.,.-- .--

ACCQ'D.~CE IITIl THE REQT;'IREmrrS OF .'~)\(/ ~2l1£~TS.---·-·-·-···-·· .. ·--· .. · , O\!!!"t!r 1;O<00In~cm • 
........ _--"'---'-- ("-~";'i~-' " ,~ ,. " '" ,., " , <7 , " Ii < 

JOB # O?-olfS2-
HEAT CODEII 1) -/ '1 b 

(1)01614) 

r---.--- -.'- ... 6--·- ......... ----··-~---·~--·~·--t 

I. ('ON~~ :!~~::~~~:;!.I~,!~ITl.O>.;jJm ~~r:-;~ . .':..i 

kNFORMS TO 2007 EDITION: ADDENDA I 
ASME SECTION II BY 

CALHEX INDUSTRIES LTD. 

DATE:~. \1 I 2coi 
SlGNATlJREr1tIf- . 

, MIN.TIIK.o:-'SZ5· ' 0,'725"")' 0,$;21 'j 
'-- 0 :~')2b!( ) 



l&­

I!: 

w 
c:J 
z 
C 
....j 

I&-

c 
z 

....j 

III 

c 
..,z ... .., 

c 
....j ... 

UC 

CD 

III 
I/) 

>­
III 

'0 

> 
GI 

I!: .... 

'0 -.... 
....IN .., .... 
U' 
::::I 

N '0" 
"0'" 

.... C .. 
E" a. I» 
.ca 
-(')Q~' 

-CI'IC .... 

CD •• g,ocr ..,---Qt 
.... a.1» 
... .IlI 

"'EE­
,::::ICC· 

>CZ CD 
U .E 
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O ... .c 
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METALf.AR 
..... .- M"'~ 

~1161 t;IIIiAII/otI~'(L9I--lf!IIr 
V.'a M!l.;211 

CERnFICATO 01 COLLAUOO SECONDO EN 102M - 3.1 INSPECTION CERTlFICATE 
COIIPANYWITH 

QUALITY SYSTBt 
Ctortll. N. 4343 DtIIID ... d 29.07.2013 F""" .. I Involcoi N. 2946 o.lIDMed 26.07.2013 

"Tel. 't3tlllt~i 
F/IX+'A(I \ltf,~149 
1l1Ji!!11Y;~~ 

DDT/DtII ..... N. :MID DellD.ted 26.07.2013 N •• OnL lOur .. ,. N. 0 ~d 
;PRabQlfftIiiDU'lh'RIAiJ SJI.A.. 

~qoli~IIi~CIlWII-~"'~' 

CERTIFIED BY DNV TRANS AM Pl'lNG PRODUCTS L 11) Dnt.: TRAIlS AM ·PROJECT" W .. hou .. 
= IBO !MOl • 

9335 ENDEAVOR DRIVE S.E. 1711-66,0. ........ 
SAlA PROVE E ANALIBI MAlERIAl.II MATERIAL lEST DEPART1IENT T3S 0,0.1 CALGARY, AlBERTA CA T6P 1Y9 Edmonton. AlBERTA CA 

COD. COL COlATA POS. VS.OROINE a.TA· DESCRIZIONE DIMJNACC.A 
HEAT CODE HEAT ITEM YOUR REFERENCE a.TV DESCRPTlON DIM. ACCORDANCE TO 

12172011 030 CI-13-3Z1 231,00 WIN 300 RF 2" STD A10SN ASMEIANSI B16.5 -2009 

MATERIAl.E I MATERiAl C% Si% Mn% S% P% Cr% l1li% Mo% TI% Cu% V% Nb% N% AI% C.E.% 
ASTl'tI A105 (lADl.E) 0,1115 0,250 0,910 0,010 0,010 0,110 0,050 0,010 0,021 0,180 0,002 0,002 0,000 0,027 0,375 

rROWaTA/TEaT_ _ _....,... """""" ....... ..-n> c:o,,,..- ~ RDU .. E IaA , .,..-.c:rnST ~ ~ .. EIlVAIIENTO 
n!l.DPO.T 

IIIIMd ",." 

lEE. ...z LUNG..... IfMIII!!: naD POINI TatlILE 5'QERCiIIfT ELOfiICM,lKIN 1IEDUClIE»I OF M£A MMIJNEI,I 
KCT • ....z lB«IKT.... 1=. 2~ fiIIMml Jo4.n. Nlmrn2 ~. "'" 11.>- __ lPOITWE'U&1I1m ... 

126,60 50,80 1 327,0 515,0 31,0 sa,o 158,0 -159,0 KV 

MATERIAlE IN ACCORDO A I MATERIAl IN ACC. TO lRATTAMENTO TERMICO I HEAT TREATMENT 

AS11IIASME A 10518A 105 M -11. ASME CODE SECT. II, PART A, ED. 2010 

ADD. 2011. 

NORMAUZED AT 120 C - COOLED IN STIll AIR 

CSAU45.12 GRADE 241 CAT.I SOUR SERVICE 

COO COL. COLATA POS. VS.OROINE 
HEAT COOE HEAT ITEM YOUR REFERENCE 

c: 
20 116 112 .. 0,0 

FORNO I FURNACE 
ELECTRIC FURNACE 

DIM.lNACC.A 
DIM. ACCORDANCE TO 
ASMEIANSI B18.5 -2009 

fIIIIIUYP'R lTE'ST ~~III fORMA. 
__ 0 .......... --..... 

IIIrT1WA 
TaI_LE AIUI!IIIGtfT 

~o CQIif'I'RADOIE 
ELD.UIATIOII ~cnDII OF MaA 

~ ~J_ItCf1"EWT • JDU'I.S..., .EllVAIIBn'O ............ ... ...z LUNG.... ~ 
8eCT.1fttd L.I!JIteHT ... 1-ez-a -- 'TPO , 'n'P'S.0tr1..... e 
121,60 50,80 1 326.0 . 520.0/ -0/ ;:11/ ~ .. / 

-15) , - KV 20 

MATERIAlE IN ACCOROO A I MATERIAL IN ACC. TO 
AS11IIASME A 105lSA 105 M -11. ASME CODE SECT. II, PART A, ED. 2010 

ADD. 2011. 
CSA ZZ45.12 GRADE 241 CAT J SOUR SERVICE 

lRATTAMENTO TERMICO I HEAT TREATMENT 
NORMALIZED AT 920 C - COOLED IN STILL AIR 

~';I~\I "21111 11)1111". WlI \Ilfll',n\ 

NOlE laa% MANUFACTURED IN ITALY 

~/.OO = 0-31..-
c.e: '" 0 Hi 

\ll'l"h \'., -,,~ F \n ... 0175 !,;ll('si hlition. 

UFFICIO CONTROlLO QUAUTA· 

..;,t 

NOlES MANUFACTURING .. ACCORDANCE WITH ORDER NIlI SPECIFICATION QUALITY CONTROL DEPARTEMEIIT 
MATERIAL IN ACCORDANCE WITH NACE MR.-t71112OG1 ISO f5111-2OO1- SOUR BERVlCE 

~"~ MATERIAL IN ACCORDANCE WITH NACE MR..,03/ZOfZ - SOUR SERVICE 

t • 

114 .. 

Dt1 

NIIImd ,.... .. % 

90 0,0 

FORNO I FURNACE 
ELECTRIC FURNACE 

II~ 

ENTE UFFICIALE DI COI.I..AUOO 
INSPECTION AUTHORITY 

Pag.5 - • 

VlSIVO E DIMENS . 
VIS. & DlMENS. 
SATISFACTORY 

-. o'--m:. 

ORIGINE I ORIGIN OF STEEL 
EUROPEAN UNION 

VISIVO E OIMENS. 
VIS. & DIMENS. 
SATISFACTORY 

-. ..... -. 
ORIGiNE I ORIGIN OF STEEL 
EUROPEAN UNION 

MARCHIO PROOUZIONE 
MANIFACTURER'S SYMBOL 

...... 

fft - - -
. I .- ~ 



~ J C ~,) 

== EVRAZIEVRAZK.NA 
Evraz Oregon S-' 14400 N.I'!t ... rvm I!t~ PottIend. 0'"9<'11 ,~ 

ISO 9001 
IllDQU'" 

~""(7li.~d 

s 
o 
L 
D 

T 
o 

RUSSEL METALS I:NC [CALGARY] 

ATTN: CAROLYN SPEERS 

5724-40TR STREET S . B. 
CALGARY. AB T2C 2A1 

CA 

Hr~ ~\\ ·+1"1 ~ 

r l 51 , If ' 
-;: 

REPORT OF CHEMICAlIPHYSICIl TESTS 

RUSSEL METALS INC-CALGARY 

5724-40TR STREET S.B. 

CALGARY. 1m nc' 2A17 

CANADA 

J., 

TlftS MAlBML HAS SEEM MANUFACTURED, 1ESTBJ AND FOUND 10 IllEETTME SPECIfIC.ImONS AND PURCHASe ORDER A£aUIEIIEJrTS 
KOS CARBON PRESSUllE VESSEL QUALITY ASTK A516-06 GllADB 70 ASKB SA5H GRADE 70 

2010/ll& ADD. IfOllMlI.LI:ZED PEl!. RACE KR017S 110 WELD RZPUR. PRESSURE VESSBL 

2 

DE~IPT1ON HEAT NO. I SlAB 

200 KAX BHN (P). 

0.5000 X 96.000KE X 384.000 -- - - - - . - ..... - -- --
I PC 5227 LBS 12H3262 AINW49'1 

TIlE FOLLOWING PLATBS WERE NOlUlALi::ZBD AT 

1 PC 5227 LBS nH3 2 6"3 ;+01991 
... NW6234 

THE FOLLOWING PLATES WERE NORflALJ;liISU AT 

1 PC 5227 LBS 12H3255 
THE FOLLOWING PLATES WERE NORMAL 

1 PC 5227 LBS 1283256 

Al8 157 

CUSTOUEJI ORDeR NO. 

64036346 
JOMEQ.HO. 

SHIPPING NO. 

1253242 

CARRIER 

J ~I~ I~ lr~11 ~IIII II~ ib nm I~I~ 
64A030664 

6 

DAlE 

08/20/2012 

BURLINGTON NORTHERN 

IMAt.CTS 

-..f')>"- . 
\ \~ 

ft.lhf 

-. 

IN ITRE IUSA. 

I cet'tifJ lheabawe to bI! correctH canl.llined in the records afEVRAZlNC. NA By QUAUTY COORDINATOR 



:: EVRAZIEVRAZINC.NA 
Ewu Oregon StHI 14480 N. R~ 8M1. _nd. o..g.,.," 972Gl 

ISO 9001 
R£r.IST!R£O 

~ A' 
"ttnprS!Y 

s 
o 
L 
D 

T o 

RUSSEL METALS :tNC [CALGARY] 
ATTN: CAROLYN SPBERS 
5724-40TH STRBBT S.B. 
CALGARY, AB T2C 2A1 
CA . 

RlPDRT OF CllEilICAlJP1lYllCll TESTS 

RUSSEL KBTALS rXC-CALGARY 
S724-40TH STREBT S.E. 
CALGARY, AB T2C 2Al 
CADDA 

ntIS IlATERIAI.. HAS BEEN IIANUAICTURED, 1ES1B) AND FOU..,l0 IEEnltE SPECIF1CAT1ONS AND PURCMASE ORDER REOIJ&IENTS 
BOS CARBON PRESStJRB VESSEL QUALJTY ASTJI ASl6-06 GRADS 70 ASMB BASl6· GRADB 70 
2010/ltA ADD. NORKALIZED PER NACE DOl'S J«) WELD REPAIR • 

.. ",l:In .. .,. 'l'T T.t"UV"'ln V'I' T.IIII' :a.~ - -50 P (P) 20 

OESCRIPT10N HEAT NO. I SLAB 

200 MAX BEN (Pl. 

1 10.3750 X 96.000MB X 384.000 
1 PC 3920 LBS 12B3239 ~tNW5020 tAl6 

TUB FOLLOWING PLATES WERE NORMALIzBD AT 1660 

1 PC 3920 LBS 1283240 Alns020 r A36 
2 10.5000 X 96.000MB X 38~.000 

SCBKDULE.B:7208.S1.00 
PT' 76762 

.THE FOLLOWING PLATBS 

1 PC 5227 LBS 
THE 

" ' nU91 I AJa 

163 

SEP 04 lOll 

CUSTOMER ORDER NO. 

64036346 
JOBlREIlNO. 

SHIPPING NO. 

1253242 
CARRIER 

IMPACTS 

DATe 

08/20/2012 

99 93 / 102.0 ft.lbf 

I Cti1ify 1M .1Jovoe II> be CO~ •• CI01IDIned in 1M records of EVRAZ INC. NA Ill' QUAUTY COORDINATOR 



== EVRAZIEVRAZ,NC.NA 
Evraz Otego<! SIItcI ,_ N. Rlnrg ... B,.,.,., """',11<1. Or.g .... • nIQ 

S RUSSEL Ml!TALS INC [CALGARY] 

ISO 9001 0 ATTN: CAROLYN SPEERS 
L S724-40TH STREBT S.B. 

1;'INill'I'·· 0 
CALGARY, AB T2C 2A1 

~ / T CA "tt~ 0 

REPORT OF CHEMICILIPRYSICn TESTS 

RUSSEL MBTALS IKC-CALGARY 

5724-40TH STREBT S.B. 
CALGARY, AB' T2C 2Al 

C~A 

11IIS IIUlJ&IIAL HAS BEEN 1lANUFACnJRED. TES1B) AND FOUlIDlO MeETlME·SPECS'lC.01ONS AIm PURCHASE ORDER AEalmEIIENIS 
BOS CAltBON 'PRBSSURB VRSSBL QUALITY ABTI! AS16-06 'GlU\DB 70 ABU S:AS16 GRADB 70 
2010/11A: ADD. NORXAL:IZED PER HACB MR01;S, NO' NBi.D RBPAIR. PRBSiroRB VES'SBL 

200 MAX BEN (P). 

2 1 0.5000 X ,6.000KK X 384.000 
1 PC S'227 LBS 

HEAT NO. I SLAB 

12H3257 ~INW6234 1A,32 
A,33 

THE FOLLOwpiG PLATES WERB NOlU!ALf 

1 PC 5227 LBS 12H32S4. ~ 

THE POLLOWING PLATBS WERE NORHALlZED 

. 1 PC 5227 LBS 12H3267 AINW6234 
THE FOLLOW:ING PLATES WERE NORMALtzKD AT 

1 PC 5227 LBS 12R3268 

WITH 

lS1' 

S£P 04 1011 

CUSTOMER ORDER NO. 

64036346 
JOStREQ 110. 

SHIPPIIIG NO. 

12S3242 
CAIIRIER 

. DATE 

08/20/2012 

BURL:INGTON NORTHERN 

115/99,.3 ft.lbf 

I certify the a~ II> be carTeCt ~. con\1lined in the record, or EVRAZ INC. NA IIJ' QUAUTY COORDINA lOR 



== EVRAZ·!MAZINC.NA 
S~'_N. 17m 

S ROSSBL METALS ~C [CALGARY] 

ISO 9001 0 ATTN: CAROLYN SPEERS 
L 5724-40TB STRBBT S.E. 

Ij"III'I;'111 D CALGARY, AS T2C 2A1 

~ / T CA . "t.c~ 
0 

REPCI1IT Df CIfUIICAlJPIYSICAL TESTS 

ROSSEL METALS INC-CALGARY 
5724-40TH STREET S.B. 
CALGARY, AB T2C 2Al 

CANADA 

ntIS WO'ERIAL HAS BEEN IWIUFACnlRED. TESTED AND FOUND TO MEErntE StIECIF1CnONS AND PURCHASE ORDER REQIJIaEN1S 
BOS CARBON PRBSSlJRB VESSEL QOALITY AS'rII ASl6-0' GRADB 70 ASMB SASi' GRADB 70 
20l0/ill ADD. NOIIDLJ:ZBD PER. ~ACB D0175 NO 1fBLD REPAIR. PRBSStJRB VESSEL 

LCVlf 20 PT.LBF 

HEAT NO. I SLAB 

200 MAX BBN (PI. 

2 10.5000 X 96.000ME X 384 . 000 
"'INW6235 

TBB FOLLOWD'fG PLATES WBRB NORMALIzED AT 

1 PC 5227 LBS l2113259 
THE FOLLOWD'fG PLATES WERE NORMAL~ZED 

1 PC 5227 LBS l2H3260 
TBB FOLLOtp:NG PLATBS WERE NORKAL~ZBD 

1 PC 5227 LBS 12H3266 

TBB FOLLOlttBG 

Twn~~a~vh WiTH I (+) 

SEP 0 , 1012 

JIlIJABl. 

SHIPPING NO. 

1253242 
~ 

~,..., 

8 

DATE 

08/20/2012 

BORLJ:NGTON NORTHERN 

IMPACTS 

ft.1hf 

ft.lbf 

, ctrlify the 8bov,. 10 be conect u contained in the n!COnfs of EVRAZ INC. NA By QUAUTY COORDlNAlOR 



:: EVRAZIEVRAZINC.NA REPORT OF CHEMIC.UPHYSICIL TESTS 
Evraz Oregon 5tHi 14400 N. 

s 
ISO 9001 0 

L 
lillllillill-I D 

~ / T ·-'ttre 0 

Blvd .• _"". Or.,,,,, 9T.In 

RUSSEL METALS INC [CALGARY] 
ATTN: CAROLYN SPEERS 
S724-40TH STREET S.B. 
CALGARY, AB T2C 2Al 
CA 

RUSSEL METALS' INC-CALGARY 
5724-40TR STRRRT S.B. 
CALGARY, AB T2C 2Al 
CANADA 

11ftS MATERIAL HAS BEEN MANUFN:1URED. TESTED AND FOUHDTO MEETTHE SPECIF1CA11ONS AND PURCHASE ORDER REQUIREMENTS 
BOS CARBON PRESSURE VESSEL QUALITY ASTM AS16-06 GRADE 70 ASMB SAS16 GRADE 70 
2010/IIA ADD. NORMALIZED PER NACE Ma017S NO WELD REPAIR. 

REPORT TI. LCVN 20 IT. LaP AVG 8 -SO 1" (P) 21 

DESCRIPTION HEAT NO. I SLAB 

200 MAX BRN (P). 

2 10.5000 X 96.000MB X 384.000 
1 PC ' . 5227 LBS 12H3258 AINW623S 

THE FOLLOWING PLATES WERE NORMALIZED AT 

1 PC 5227 LBS 12H3264 AINW6235 
THE FOLLOWING PLATES WERE NORMALtZBD AT' 

1 PC 5227 LBS 1283265 
3 11.5000 X 96.000MB X 384.000 

SCHBDOLE B:720B.51.00 
PT. 75502 

PLATES WERB 

WITH 

NW623S I A25 

A, NW5003 I A29 I 460 

" MA.H1nPAcTtnnm 

156 

OCT 111012 
r.:::. _ =_""""'._. --.. _-'-1.-. 

MIll. 

256467 
CUSTOMER OIIDER NO. 

64036346 
JOBIREO. NO. 

SHIPPING NCl.. 

1253242 
CARRIER 

DAlE 

08/20/2012 

BURLINGTON NORrRBRN 

IMPACTS 

ft.lhf 

I certify IIIIt .~ II> be correct.s cont:olncd in lIIe records of EVRAZ INC. NA 8r QUAUTV COO RDiNA TOR 
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-CfJQ·· --C. 
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-CQ. ... -
0 ... .1: 
a.:l:l-m 

MeTAL'AR 
~mllili~"'A. 

~"~Q'~I~.)'£!lO'I11E~ 

COMPANY WITH 
QUAUTY SYSTEII 

CER11FIED BY DNV 
-lsOI001-

8ALA PROVE E MALI. IIATEAIAU 'MATERIAL TI!ST DEPARTIIENT 

coo. COL. COLATA POS. 
HEAT CODE HEAT ITEM 

13176222 011 

MA~e/MATeR~ 

ASTII A11S (LADl.E) 

MC:JftTTA'1nT~ flO-.. 
~.., u.1II...... IHAIE 

1&:1' . .... 1 LDlCMf_ 1=. ~ 

121,10 SO," 1 

VS.ORDINE 
YOUR REFERENCE 

a·u~ 

_l1li-..> ~ ~TlCIII _01' _ 
;;'0/ :: .. / 

DUReZA _ .. -

CERTIFICATO DI COUAUDO SECONDO EN 10204·3.1 INSPECTION CERTIFICATE 
Ceraf. N. 3997 DellDIlted 16.07.2013 Fattul'll I IIWOIce N. 2701 Deln)"'" 15.07.2013 

DDT I Del N .. N. 3173 DeIlD.1ed 15.07.2013 H •. Onl. I Our Nf. N. 0 DeIID ..... 
TRANS AM PIPING PRODUCTS LTD DeR., TRANS AM PIPING PRODUCTS LTD 

9335 ENDEAVOR DRIVE S.E. 
T3S 0A1 CALGARY, ALBERTA 

9335 - EndellVOl' 011"" S.E • 
CA T350A1 calgary. ALBERTA 

DIM.lNACC.A 
DIM. ACCORDANCE TO 

MMEIANSI B1U ·20C1t 

~lJEJIlA /"'AeT TE:tf • JO!..UktmI 
• __ -.0 

~-. ........ ~,."' 1P0/'T1PE'Dd'" C t 
KV 20 81 80 

• 
110 0,0 

CA 

P •. 2 • 12 

VlSIVO E DIMEN5. 
VIS. & DIMENS. 

SATISFACTORY 

-"""_. 
MATERIALE IN ACCORDO A' MATERIAL IN ACC. TO 

ASlWASII£ A 105l8A 105 II .11~ MilE CODE SECT. II, PART A, ED. 2010 
ADD. 2011. 

TAATTAMENTO-reRMICO I HEAT TREATMENT 

NORMALIZED AT 920 C • COOlED IN STILL AIR 
FORNO I FURNACE ORIGINE I ORIGIN OF STEEL 

ELECTRIC FURNACE EUROPEAN UNION 

CSA Z24S.12 GRADE 248 CAT J SOUR SERVICE 

COD. COL COLATA POS. VS.ORDINE 
HEATCOOE HEAT ITEM YOUR REFERENCE 

CI-12-"lG 

Q.TA' OESCRIZIONE 
Q.TY OESCRIPnON 

71,00 W1t4 300 RF 1- xa A105N 

DlM.lNACC.A 
DIM. ACCORDANCE TO 

ASMEIANSI 811.5 -2009 13137569 0511 

MATERIALE I MATERIAL 

ASTWI A105 (LADLEI 
Clio Si% Mn% S% P% Ct"Ao 1'11% Mo% TI% Cu% 11% Nb% 1'1% AI% C.E. '!Io 

0,200 0,230 0,950 0,001 0,011 0,110 0,050 0,010 0,01' 0,120 0,003 0,002 0,009 0,025 0,314 

~A'TlIIT~ P<IifIIIA IIEZ...... UIN8. rmI UW'l 
KCT.-' LIIHIIfT.,. 1=. Z=O 

OMIlY-.o 
"""I'OIIIT 

100".. .....-ro ~ ....,..,. «£IUDICZA / .PACfTDT . ~ ......"....,.. 
YmlI .... 

126,10 SO,80 1 --345,0 

MATERIALE IN ACCORDO A J MATERIAL IN ACe. TO 

IUIIU.,.......... --512,0 

El.tlWUltOII REDUC1I~ OF IlEA MoMDIIER ,..... __ ... 170/"" ,.., .... 

31,0 511,0 154,0 • 158,0 KV 

TRATTAMENTO TERMICO I HEAT TREATMENT 

ASTM/ASME A 10SISA 105 M ·11. ASME CODE SECT. II, PART A, ED. 2010 
ADD. 2011. 

NORMALIZED AT JilO C • COOLED IN STILL AIR 

CSA %245.12 GRADE 248 CAT.I SOUR SERVICE 

c 
20 

I 

II 
• 
82 

~~." 
10 0,0 

FORNO I FURNACE 

ELECTRIC FURNACE 

~. , . 2Pll \illll'\,l1 \ II 

Cf' ~ o~i 
( \l.HFX INDl!STRIES LTD. 

NOTE 11OT.llANIFACTUREDINITIILY 

=- 1_60 
~ 0.32-

°L'\ , . .: ,':0: 7:; L~\('<;t Fditioll . 

NOTES IIANUFACTUN'IG IN ACCORDANCE wmt ORDER AND SPECIFICATION 
MATERIAL ... ACCORDANCE WIlli NACE MR-017I12OO1ISO 151-'- ·IOURlIERVlCE 
MATERIAL IN ACCORDANCE WIlli NAa: MR-G1DJf201Z· SOUR SERVICE 

.... 1 

IK 

UFF1C1O CONTROu..o QUAUTA' ENTE IJFFICIALE III COLlMIDO 
QUALITY CONTROl. DEPARTEIIENT IN .. ECTlON AUTHORITY 

r"~ 

VISIVO E OIMENS. 
VIS. & DIMENS. 

SATISFACTORY 

-. OURMI'. 

ORlGINE I ORIGIN OF STEEL 

EUROPEAN UNION 

MARCHIO PRODUZIONE 
MANUFACTURER'S 8YIIBOL 

tEe. ' -~ ... ' ... 
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METALFAR 
S!Di! AMMINI$tftA1'IV" E 5TN:ftUMSftO. 

23861 CESANA BRIANZA ILC) • 11aly 
Via G Parini , 28 

CERTIFICATO 01 COLLAUDO SECONDO EN 10204 - 3.1 INSPECTION CERTlF\ICATE 
Certif. N. 5651 Del/Dated 22.11 2011 Fattura /Involce N. 3773 DellDlted 22 11 2011 I 

PRODOTTIINDUSTAIALI S.P.A . Tel • • 39 031 655441 
Fax +39 031,6551 49 
qualll y.mH~I G\ r lT la:) .t:uln 

COHPANY WITH QUAllTY ItANAGEf1ENT 
5TSTEII CERnFIED BY DNY 

DDT / Del Nole N. 4312 Del/Dated 22.112011 Ns.Ord. / Our ref. N. Del/Dllad 

TRANS AM PIPING PRODUCTS lTD Out.: F.F.F, c/o TRANS AM PIPING PRODUCTS LTD 
STAMPAGGIQ A CALOO 01 Acel"l COMUNI - LEGATI E INO::;~IUABILI = ISO 9001:2008 = 

9335 ENDEAVOR DRIVE S E. 9335 Endeavor Drive S E, 
SALA PROVE E ANALISI MATERIALI/ MATERIAL TEST DEPARTMENT ns OAl CALGARY, ALBERTA CA T3S OAl CALGARY. ALBERTA CA 

COD COL COLATA POS 
HEAT CODE HEAT ITEM 

1538/11 016 

MATERIALE / MATERIAL 
ASTM A105 

PROVETTA I TEST SPECIMEN FORMA. 
SEZ. mmZ LUNG. mm SHAPE 
SECT.mrn2 L.£NGHTmm 1-02-0 

126,60 50,80 1 

VSORDINE DESCRIZIONE 
YOUR REFERENCE DESCRIPTION 
3804fTRANS AM WIN 150 RF 3" XS 

C'IV Sio/V ' Mn%/ S% 
0,190 1,050 D,OdS' 

P~'J/ C,-... .. 
0,187 

SNERVAMENTO 
YIELD POINT 

NlmmZ ".O,2%-

346,0 ./ 

ROTTURA 
TENSILE 8TRENGHT 

NfmmZ .... 

670,0 .. / 

0,006 0,110 

AUUNOAMENTO CONTRAZJONE 
ELONGATION REDUCTION OF AREA. 

%>. "' .... /' 

30,0 v 67,0 

A105N 

Ni% Me'!./ TI% 
0,161) 0,060 

DUREZZA 
H~RONESS 

,-/ HBW ~ 

170,0 - 174,0 

0,021 

~.?;2./ 

~\_oo/ 

Cu'% #, V% / Nb% 
0,140 0,003 0,002 

OIMINACC A 
DIM ACCORDANCE TO 
ASMEJANSI 816.5 -2009 

N% AI% CE% 
0,000 0,025 0,417 

RESILIENZA' IMPACT TEST - JOULEJem2 SNEAVAMENTO 
VIEW POINT 

TIIPO / T'rl'E 11h; ICttnm ·c 1 • ~ N/mm2 >.1,D% 

KV 20 83 86 86 0,0 

MATERIALE IN ACCaRDO A / MATERIAL IN ACC. TO 
ASTM/ASME ·A 1051SA 105 M - 10 ASMECODE SECT. II, PART A, ED. 2010 

CSA Z245.12 GRADE 248 CAT.I 

TRATTAMENTO TERMICO I HEAT TREATMENT 
NORMALIZED AT 920 C - COOLED IN STILL AIR 

FORNO I FURNACE 
ELECTRIC FURNACE 

[- "'1*'1' I 

'kl.'!<' .... \f I; \'H!II~5 ----_. ________ --.J rev;, ! g 20 r 4-
"_ • i 

I \ i ' 

,,,!~ 
--

NOTE MANUFACTURING IN ACCORIlANCEWlrH 'ORDER·AND SPECIFIC-,\lION:t:c ... -~ ,_ ." - UIiF.IGlO~ONTROUto:QUALITA' ~ ;'!~!'ITEiUFFICIAlE 01 COLLAUOO 
NOTES MATERIAL IN ACCOR.DANOE WITHtNACE MR>Ot75J2003 ·ISO .15156·~00ll· !"i·'~·t·; ; QUAtl1¥ CONTROl'llEPARTEMENT" .' Cf·.iW. ;INSP-EOTION AUTHORITY . 

MATERIAL IN ACCOROAliiCe WlrFfNA"CE'MR~10"f/20fo"'- ' .• ---. ," ._- -- ........ - . 

f)~~ " ': ' ~ 
- - -

Plg. 10 • 16 

VIS IVO E DIMENS. 
VIS, & DIMENS 
SATISFACTORY 

N. Rif. 
OUR REF. 

ORIGINE / ORIGIN 
EUROPE 

MARCHIO PRODUZIONEr liIi':")'~ 

MAHUFACTURER~~ 8YMB~LJ;:,~"'J 

@~ 
-- ---
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SAN ENG STEEL FORGING CO L TO 
311. Jen H.1n Road. Jen \M.J DI8tric:t 
~hsiul1\1 . TaiwBll. R.O.C. 
TEL07-3n4249 ; FAX:07-3712923 

. URL: WWW.t:aneng.OCIITI.I.Ii. 
111:~.nel ~ ~ . ~ 

CMU I TEST CERTIFICATE) 
EN102Q4-3.1.B(OIN5004913.1 .B) 

Customer. TfW!5 AM PIPING PROQUCTS LTD 

Order No.: 7006307(8}. TlA - . -_ . - ---- -

CertiflcaIB No.: ~ 

Oate: 0411512013 

Page: 1Jlf.l 

PROOUCT MATERIA L S P E CIFICATl.ONS DIMENSIONA L S PE CIFICATIONS 

FORGED CARBON S"T1:EL FlANGES ASTM 11.105-1 'elASME SAl05-11. ASMEB18.~9 
CSAZ245.12 

QUANTITY CHEMICA L COMPOSITION %) 
Item 

CODE NO DESCRIPTION C Si Mn P S Cu Cr NI Mo V Nb N Ct:("3) 
No. ~ 0.100 0.600 - - - - - - - . . 

0.350 0.350 1.050 0.035 .0.040 0.400 0.300 0.400 0.120 0.080 0.020 . 
1 150~ 51204" A105N 25PCE 0.210 0.220 1.210 0.017 0.006 0.008 p.~~ f'O.Ol 9- o~ o~ O.QOl 0.007 0.418 

· 2 150WNRF 5160 2" A105~ 490PCE 0.2201 0.200'" 1.1&01' 0.019/ 0.0091 0.007 ... 0.02 0.010 D. O. 4 0.001 0.008 0.420 
3 600 WNRF XS 6' A lOSH 200PCE 0.200 0.200 1.140 0.017 0.006 0.007 0.010 0.010 0.002 0.004 0.001 0.008 0.394 
4 900 BLRF 10" AtOSN 2PCE 0,210 0.230 1.160 0.010 0.014 0.108 0.060 0.060 0.010 0.010 0.001 0.010 0.430 
5 ;00 BLRF 10" Al05H 2PCE 0.200 0.200 1.100 0.014 0.008 0.130 0.110 0.070 0.020 0.010 0.002 0.008 0.425 
6 150 BLRF 20" Al0eN 1 PCE 0.220 0.230 1.130 0.018 0.017 0.150 0.080 O.ago 0.010 0.001 0.001 0.011 0.439 
7 150 BLRF 20" Al0llN 2PCE 0.190 0.220 0.910 0.021 0.016 0.190 0.150 0.130 0.010 0.001 0.010 O.ooa 0.395 

Heat No . T.S·rt) Y.S·rl) E.L·r1) Hanlness RAr1) ~Te.t • HEAT TREATMENTr2) 
ltam (MPA) (MPA) (%) (He) (%) Temp: 
No. t: . 485.0 250.0 22.0 - 30.0 Minimum: Joule Material Supplier IiIIN 

MIDt . . 187 . - 1 2 3 • REMARKS 

1 4609489 531.0 3&4.0 33.8 1541151 70.4.,..;;;,: ACOMINAS 880'"CX3HRS 

2 4825126 535.0 / 358.0 / 32.6 '" 1541151,1 6.9.5 ... I"- ACOMINAS CONFORMS IIVITH NACE MRD103-12 AND NACE 

3 48771112 524.0 372.0 38.0 1541151 72.1 ACOMINAS 
MRD17511S015156.2-09 CLAUSE 7.2.1.4 REGION 3 

. AND ANNEX A.. 
-4 24639 541 .0 380.0 342 155[153 68.S EVRAZZSMK OONFORMSWiTHZ2-45.12 CAT I GR248 SOUR 
5 292404 625.8 383.4 3U ~541151 72.1 SEAH BESTEEL SERVICE-09{FOR USE J>S WELDING NECK AND 

8 10705 539.4 360.1 32.2 1571155 85.9 EVRAZZSMK BLIND RANGES ONLy) 

7 67114 515.8 342.3 35.0 1531151 68.0 RED OCTOBER 

~""Mlli.~ 
' 1: T.S. " TtIn8Ile Strength. Y.S.=YleId SlnIngth. E.L=EJongIlUon. R.A.=R.llduction of Ma. A \''''' ,= .. ~ .' . .;:~\ . 4l~ 
"2: N=t.IOfITIalIzed. oYAMMJed. Q=Quendled. T- Tempered. S.T=SollAion TIMf8d. S.RaStrwa Relieved. . ,.} o?... 1, I.iJ "1 '-k 

A..C~ Cooled. F.C=FIR/lCIIJ COoled. W.<>Wall:lr COOled. O.C>OI Cooled. ..' . ' :::r;; lV~ "'" ..;::.tf ........... ... 

-:5: C:E. Value = C + (Un 18) + (Or + Mo +V) 15 + (Ni + CU) i1S .: :',,- . ~ 
',.~;'''-~--;~~ 

"'"' hereby certify that the matBrial tlu been II!Sled In liCODIIiance wiIJIlhe ~ epedfica1Ion and I MalUlger of"QCla Cap't' 
iII~ with Ihe leQuirementa called for by.the IbcMt orow. \ \ , 

'- 2J11 \ilIlF"ll \ I. 
, 

'..E ~ () . t.l z.. 
_0.32-

r ~ {' \. ... .1 "','~t<{}~!5 i,~:f~~sr :~di((on . 
~'",I:\~(:I~ 
\ 11'-. i H"-
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:::ot"le·cn ~ ~ 1(; ---
~Tenaris 

INSPECTION CERTlFlCATE Number I Numero: I ~~e ~p.gina: l)r J,.-·-ge A Slit ,\, :C~: 

,'l'II'''!j.t'''jl~,o\) (~JI" r.L P II 

641869 B ... ta ........ .Anll. ":tJ .. n~ '\A 
~4'} 14I11g 43~' ~,~ 1("'1 

(BS EN '02043.1: 2004 - ISO 104743.18: 1991 ) Date] OJ.: JMuaty 12. 2012 ~5l:)lU'i·U3C.:Ij"'IX 

C~ .. loma, / Cllanle; VAN l.EEUWEl'f !'FE & 1UR (CANAO"llN l~UI-'1 cn-1l8ml 0-ClI.,.". · 11- 1~'S_'o R""',a"",,/ Rot. 1101 (".Ile_ M.I'I~TW' s WOJtm OI"dar N- , Connrmacux, de Vente: 

POI 45OD1447.oocM12 Iff A 53103102 
t~l~u"'9 P_'~:31M """""l..:b ..... 1~1'1 T)'Il4I , npo de PItIdImx SUlf_I5upaf~: 

SEl.MLESS HOT ROLLED CARBON ~L PlPE-HIGM TEMPERATURE SERV INT lIME /EXT VARNISHED 

l>!;l...!ord tr s~r""'- ' Norm .. 0 Esol<c(."~ _ a.m.1 Gndo do ""'''''' EMU e...moa: 
ASTN/ASlI'!eAlSAI08+CS"'l2"5.'-G1CAT.I~~nM+NACEMMIT5I010li'.ROLP~ BI2tt CAT I SS BEVElLED AT 341 DEG. "STM 

Dtmll1S1On& I DlmenlllOnla: Ft'UllI C6:M8: r~Iu.~: au.ntftyJ~lIdad: Z4Z PcaTpE _IW~I\IIP_NDmlnal: 

3 '/2 X 0.300 INCH 4114.11 FT '1TULB 10.25 LBtFT 

H.IOX7.nMM SRL(8P) 'JlUZMTS 218nl(O 15.27KO/M 

- - - TEttfSILE fEST I ENSAYO DE-nNS10N 

~~Jon :51M101m1n dlonamrloow Tilt Y .$ , UT,S YSJU.T,S SariQotior.! /.....,'Il0l'" ..... 0 

HoeIN" Simple,," Zone 
PIpe "" 

~1II6tI ~e II probttlo 
Ilinwn __ .. MIboI. 

1emp .ulUII 1Io Raq. 
CoIadaN" 

_ .... 11" 
Zona TO/boN" u Sc ~ 0Ii Ske ... "'. T_. MIn; In I,4in: "'$ Req.Mu. La WIn. OIl!. 

~ T.mda s-.ton - -:va _:- M.",,_ 1.13 r 

""" - "C .... mpro mill '" '" .i1.01es I~ M , 8 NIl Sa L 19.2",1.38 143.l:l RT 3n liZ2 0.11 SO.B n.b 3()J 

4/l1r.' 11i~jQe JI , e .-ML ~- J jJ.~ _".1.1. '5.\.~ -RL 3Il/ Y .m ' o.n 50.8' 2U 21\.1 

AIo! .... mnnul'odu",d I Se(jlrn pt'D08S0 tie fIrIItUciOn M:**IfW(Jlo Req. Mu: ReqU!w<I maimurn I M6Jdmo l'eCI"rtda lJ. T ,S: lJIIlmalo .nolle I1lW1g1h I Riol ... nela 

S 8o!Iy I Cuerpo Mox: Muh.wn I W ....... Req: ReqIAMd I Requerido V.S: Yleld ._gIII I Fluencia 

L' Longhudinllll LQflgiludlnal lIn:_fMlrhD RT: Room lempere.1in f T ........ I ........ bien .. 

Lo: Inll", ~ I Longilud inlcIol otIt. 0IIlII,,"/~ Sc: SplOCmen =ndlUon I ComIld6n dol II pro'*" 
L.- LOCIIIIonol""","'~<leta_1r1I Ori: Ort.-IOrienl.cIOn 30:9101" ~/Mue.1n ~ 

C[-,;.6~~.b 

"""',., ~~ ,\1 ll{ : i ; - . ' :" :t;, ~r r -lIli,,/! 
2b(sf!S ,~~-,+l.., 

, -:{·'r· ... i 
.... r "'_. 

, . 
{11~i(H.:.\'> It\:~'~~,;:{:H 

OIiII ~':II..,," """"'''(IOIIP-~~-.'f''II,mI.f'd ... WIId''''''~-~ri: Or! """"I~U,,~.SI~ 
" .... "" ... -..porI. "'_ .... _"" .......... 1 ___ ....... "'11. .. __ .. -....,10 .......... _-.; 

~o(II\.hlrn!v r~ifftlC-........ fi::t..,.,l.........uil.'!("""~ .,... -.~..r.ooatlotl\.~~ .. bI~ba. .... 

_ II 
i i 
'\ 

-) 

AJlPROVEDIIY FOR03171 ,,(1 



er1tr.:. ~J..' t.: 

~Tenaris 
INSPECTION CERTIFICATE Number I NOmaro: I ;; ~ P6gina: 

D' J,.r~t A S,,... .. '· :6::: 
!Bi~o).ct.!I-!A} C"'''I·'CII·,_ 

641869 e .. ~·(16 ;'.t'e~, Al;.e'l' "n 
(~.t:! 1'8! t3~le:::o 

(BS EN 102043.1: 2004 - ISO 10474 3.1 B: 1991) Dale lOla: January 12. 2012 ('j4i ln~ 43'J(~~ rlU" 

eu.ro .... , Clillf'lle: VAN LEEUWEN PIPE & TUBE (CANADA) IN fp~'_' I 0rGe, nem , Or"ckIn Clmnt. - II"",: I~"olomor" Refe,ence' ReI. del Cllotnt", Manufacture"s Wert. Old., N', ConfirmoclOn d. Ve .... : 

POI '5001447-00002 NtA 51 .. 3102 
Manufaclllring Proc ... 1 P,oceso do "'~nuraCl\Jr. : PmduCI TypolTlllO de f'rDdUcIo: $""IOCe/S~ICI.: 
SEAMLESS HOT ROLLED CARBON STEEL PlPE-HlOH TEMPERATURE SERV. 1!'fT BARE /EXT VARNISHED 

SIand.rd or SI>6"_"" I Norms. 0 Eapeojflcoelon .. : 81",,1 o..d. I G"do d. Be,",: ElI<IlI E.lromos: 

ASTMIASME AlSA10t+C8A Z24S.1,07 CAT.I SSPSPOO37311+NAC! MRD17Ii1Ot03+IPRO LP-OOS BlZ80 CAT' SS BEVELLED AT 30 DEG. ASTM 

Dimensions' Dlme"""na.: SChedUle I C6dule: Langlll'l..ongllud: Quantity 1 ee_: m Pca/pz NomIMl Welghll ""'" Nominal: 

3 1/2 X 0.300 INCH 080 4584.71 FT .77&7 LB 10.25LB1FT 
aUOX7.S2MM SRL(SPI 1S17A2MTS 21S78KO 1S.27KO/M 

L _ CHEMICAL COMPosmONTCOMPOSICION QUIM-ICA 
Compotillon 1'. 1 Compo!licIMI % 

."'" X 10lI0 ~, .... "'00 ...... 
C Mn Sl cr Mo "1 lOr S P Nt V Cu AI S~ ,.. No TI Pb Sb Co ZI BI CII B ~ Mg W Ca.' Ce.2 F.' 

H Max :IS 13.5 5t 441 15 1. 1O 400 110 400 .. - - 110 HO - - - - - - 10 - - - 41 CD .9 
MIn - 29 10 - - - - - - - - - - - - - - - - - - - - - - - - - -

HeatN' Sample N' 1..01 N' Pipe N' P "'''-'' l' 135 SO 441 Ii - 10 30 40D eo 410 - - - 110 110 - - .. - .. - 10 - - - 42 4. It 
CojedlN' MIN61Ia N' 1..018 N" Tuba N' M.o - 21 1. - .. - - - - - - - - - - - - - .. - - - - - - - - -

20785 H 16 110 23 4 , 3 I 10 3111 28 eo 30 7 3 1 2 1 I 1 20 zz 23 2 84 3 20 31 38 19.4 
20785 1770838 0 1 P 16 108 23 4 2 - I 10 38 28 80 30 B 4 2 2 1 2 7 20 22 24 2 as 3 20 3J' 38 20.2 
20785 1770639 0 2 P t6 '" 24 4 2 - I 10 38 2B 80 al B 4 2 3 2 2 1 20 22 23 2 B. 3 20 37 :M 20.2 
47119 H ts 108 25 4 2 3 I 12 21 28 B8 30 II 3 1 3 1 1 1 20 22 14 2 82 5 20 38 38 I. 

r-419L ~..1!I~08 0 I P ,~, 108' 25· 4' l:{ - I f "- 3{J1 21S t 600/ 29 & 3 2 3 1 2 1 20 2;1 14 2 BO 3 20 38 :Ie_ ..1U 
47819 1775109 0 2 P ,e 110 25 4 Z - 1 10 29 :ztI 110 29 • , 2 3 1 2 1 :m 22 12 2 80 2 20 37 38 17.11 

I:~" : C.(MNlII)+(CRoMO+V)I5.(Nl'CU)/lS (5'9» Max: Moxlmuml "'-

CI.2: F.l: CR'CU+MO+flI+V Min: ~um/Mlnlmo 

C 'F(~NlS)' (Sl/Z4)'(CU/ I5)+(NII2D)1'(CR' MO'V' N8)1S. H: Heal I ColaIIo P: _lid I Produc:lo 
- -

iI~.l'-(DJedb't. c.orn~,iZ:id .j1.1em and .. Ii Mild Iidh _1'IidIiik 1iit,iftiJlri; 0" h~r..1 ~ .... 1 •• · ..... G'oen CGb"M 

·r ...... • .. ol...,.,.lncn ... 'n" • .,oI ... orIglnIII..-WI:IIlId ..... '.U_r" .. h ............. ..,...,"'"'Y lOlho c:<1gln ........... 
upGI'Ifll'mWII' ":N rnpcM'llSlbfItyb"a1l'jl'uI'Il..-fuilOf not"~1IA, Antt.llWallon McSlorr ... .,~ .. ttlll ~10t'1.,... 

~KiIIII"'o-" iIirit'\i l'riIii(Iiarlii -'l8I.rne cori~nridcI)' ... ~ am frml4~rm:., El ca1I~OfItin .. ~ ~I) iflOio 
T....w. CiCIb' 1fft"I:I • • En QIO III qtJIt II pol ..... d'ill cartlkND antr ..... una copt., d.tI.~ 'ar:I.~" C-01"IfOrndd_., tXWII .'or1glNl ~ndo,!" 

ib'o DeW ~lar IKO I~I~ ~ OJ8IQ~ltrtllltr$Cl(Jt\ ylo r~lICoci6r't (IoItlr6 .u~ t 111 

FOR03171 

~}-oo 
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;;;;; Tenaris INSPECTION CERTIFICATE Number I NUmero: 1 ;s; ~p~glna: J' .". JC ~ !; 'f,(r( i::: 
~11,.~,j':'I.~II:(; ~.,.,.')~ ~ 

641869 U.J';r'J!IoArc' ;·, ~.fJC·( '.' 

{:'':) ;",,;·) ... ::!~·-,:,c "1 

(BS EN 102043.1: 2004 -ISO 10474 3.1B: 1991) Date IDle: January 12, 2012 
(s·)l04n .. :!2.!'C:;f ... .( 

C",:om., I O '.nlt: VAN LEEUWEN PIPE & TUBE (CANADA) IN l~u'lom ... ·' O!1ler llem I oro..., CI;...,too • Ir.trr. I~u_r. RIlfaro;""" I R"'. <lei Clen",: MenUlilClurer·. WOIK. Onler N' I conrrmaoi6n de Venia: 
Po. 45001"7-01002 NIA 53103102 

Manul'o:llIrlng Procen/ PrOCHO de Mrnuf""lunI: rroruct ,,.,., Tlpo cI8 PrvduClO: SUrI_1 SUper!lcle: 

SEAMLESS HOT ROLLED CARlON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE IEXT VARNISHED 

SI ..... 01 or Speo:1Iicei07l I Ncrm •• 0 Espeo:1fic;oc!onos: Steel Grode I Grado de ;ocem; Endll e .... mo': 
",STMIASME AlSA106+CSA Z245.1-117 CAT.188P8PO03731hNACE MR017510103+IPRO LP-OOI 81290 CAT 188 BEVELLED AT 3D DEG. ASTM 

Olmenslons 1 Ojm~;on,": rdledUIe I Ce,Ma: 1~~/l~gM: Quantity I Canllded: 242 PCllpz Nom\'181 w.",~!, Feo. N""""ol 

3 1/2 X 0.300 INCH 080 4"4.71 FT 4n87LB 10.25 LBiFT 
88.90 X 7.62 MM SRL(SP) n''',4ZMT8 211178 KG 15,27 KGIM 

- - ~ ~ - - ~ ----- THROUGA WALL HARDNESS I DUREZA EN El ESPESOR 

Requlted .. l ... rncrrliduollllndlvldw .... I A .... go I Plmoadlo I HWnen type HV1IJ 
ValOree reqw~11os Min: - I M!III: Vr.- MIn:- Mu: 2&8.0 ver.- Tlpo de d.",11I 

HNtN' SIn1>Ie N' Zone loiN" PlpeN' Specmen CO!1di1;oo Quad. 00 ~W 10 V.r. 
CoI.d. N' M_IraN' Zone LoIoN' T.m.N' la 1 2 3 4 AVII· I 2 1 3 1 4 .1 AVII· 1 2 3 4 Avg. 

20785 171O~ M 0 1 B 1 17f.o.1 182.°1181.°,11114.01119.3 173.0 1169.0, 118'.~ I "o.~ 1 159.8 165.~ 11B8.~ 1 1fJ1'O,J 163.~ 1165
•
8 13.5 

47889 ln51011 N ° 1 B 1 169.0 170.0 188.0 170.0 189.3 172.0 1417.0 188.0 187.0 1IIU 168.0 187.0 155.0 119.0 le6.8 2.5 

AVII: A".,., f'romedlo Lo: Locallon 01 """I.' UbleaclOn do .. m_n MI., Minimum/MInima Clued: Q.adrentl Culldrenl' 

B: Bod, I CUlrpo M: Middl.' Monjlo MW: Ml1<f. _II Cenlfa Var. V.tllion I V ... clOO 

10: rnleontlt ~lemll"1r I ~6m"'1D IroMmD Max: M .... mum I MIld"", 00: 0Il1:01110 1111"",,,,, I DiAmallD _mo 

CHYDROSTAnc TEST I PRUEBA HIDRAULICA "] 
Pralu ... , r"11I:IIIUIl Tme I Tie""" - ~ .... ~ .. -... .. ... ReIu1ta , R .. ullido 

Uni/Unlded. Vrlue/V. Secondo I Soginlos 

PS 3.000 5 SeUlteClary I Selieloclorio 

SPECIAL REQUIREMENTS TREQUERIMIENTo-S ESPECIALE5 
l;t )( . iL . L ,PC _::ZC: 001, 

~CI1Oi1:i$SUllllSt)I. Ull?'I(ltJlfU"L~_ ~~.Ifi"iliaro;,lCtign1liul'll.. On .,.«.111' .... eortb. ttw """'~run:~ 
;-r_, .. ' hoot...,..,. "' ............... oI .. artgnoI ___ • copy"' .. ........ ur .. ~to"'''''.l one .. .." 

,."NInIIIIIP 1tt.,"~lIIlly br...",U~1II' nat.l fM!lldvu. Itrr;.1fwa .... ""'!I'orf~lItIIl .. 11ItJIeGIId~ ........ 

FOR03171 



I ~~ ~p6gina: ,":;,CJ::a'C;l ~.f., G = Tenaris 
INSPECTION CERTIFICATE fIbnb.r I NOmero: I> kt't'e A 5,,'1" 2'!'~ 

'lt2E{I4'~;ll,.l: ~~:J.,r~ 

641869 B"erot. AII"!~ ~'Il!:''''':p",,! 
(S'I :t4AI" ~':11 00 ~ .. , 

(BS EN 102043.1: 2004 -ISO 10474 3.1B: 1991) Dale IDle: Janutry 12, 2012 (5(:) 3AAtll.'13.:e5 t ... ·10 

jeul_or' ClI""IB: VAN LESIWEN PIPE. TUBE (CANADA) IN l~ust<:Irnet'S 0<11., IlBm (0«1"" CI ... ", ·11"m: I~'IS~"""" Rel.rer-ee I Ref. dol cr04nf9: MlnutaOl\lre". Wor1<a O1'<Iet N" I c..,r......aOn de Vent.: 
PO, 415001447·00002 N/A 53103/02 

M~ ~I Pnlono de Mllnur.:cu...: Pt_ Type I llPO de Ptod\Jclo: SuN .. , SUpelllcIe: 
SEAMLESS HOT ROLLED CARBON 8TEB. Pl"E-KIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED 

SIlInd.", or Spocillcatlon' Nomllu 0 Etpecllcodor.o8: SIAl .. Gracie ' Gr_ de .cero: EncIarE ....... s: 
ASTYIIIASME AllA108+CSA Z24&.1-o7 CAT.188PSPOO3731t+NACE MR01T$ltt03+IPRO LP-GIII BI2IO CAT 195 BEVELLEO AT 3D DEG. ASTM 

OImenIIoM'OIm .... 1DlWt: SdledUl.' C6d ..... : .englh' LongltUd' Quanlfty I canddlJd: 242 Pc.sIpt I-Iomlnal Wolgh! I Pe.o Nomlnat 

3 t/2 XUDO INCH 0110 45114.T1 FT 4T7117 LB 10.25 LBiFT 
IUOXUZMM SRL{8P) 131U2 MTS 211711 KG 15.27 KO/M 

SUPPLEMENTARY-INFORMATION IlNFcfR:fllfACION SUpLEMENTARIA 
SUpplomen!8l, ... ' w ... u._. 
lnfar .... dbn SupI."",,_ 

I'MANUf-ACIUR~b by II:NAAIS SIOERCA' 

'ACIEAAOE PROCESS' 
STEEL IoWQNG PROCESS: E."F .lL.F.IIND CONTINUOUS CASTING· FUlL AI.IN~IUM KILLED AND FINE GAAIN 
PRACTICE. 
·"THE LF PRACTICE INCLUDES ARGON RINSE AND A FiNAl INJECTION OF CALC/VM SILICIDE WIRE FOR 
MICROINClUSION SHAPE CONTROL 
·MAtERIAL FREE FROM MfRCURYCONTAM1NATION. 
'ROLLING PROCESS' 
·MANUFACT\JRJNa PROCESS: SEAMLESS HOT ROLLED. 
'CONTROLS' 
·VlSUAl AND DIMENSIONAL INSPECTION: SATISFACTORY. 
'w. TERlAl CONDITIONS' 
-NOT REPAIREO 8Y WELDING. 
-MATERIAl COMPLIES WITH NACE MR 0100_ 
-HARDNESS ACCORD4NG TO NACE MR·Dl·7511S0·15156-Z 
'STAND,I,I\OS' 
.eDITION OF REGUlATION:ASThlA I06/A 106M-2010 
-EDITION REGULATlOK: ASME $,I. 106/ 2010 
-EDITION Of REGULATION: NACE MR~I-03 EDITION 20'10 
-EDITION OF REGULATION: NII.CE MR 01-75 • ISO 15'58-2 : 2009 
.eDmON OF REGUlATION : CSAZ24S :2001 

'" a:rtItcDfo II.-lnuecllby. OOIlIp(Jlc:rlDd .y.1eIn ri ~"Ii .. lid wi'in , le~DI* ligM"PUhr-----:-oft h -Origl ..... 0ff'Inc.tAt Lhl' ~..,.m.r). vr.on 
.,. __ , ...... ,."". ' ..... Ih ....... rol ........... __ r.Iuo •• copyr ... ho_l ........ ...-I.,l ...... "'In .. _ ........ 
. \JJIOI'IlIhrmMo... respam.'Ohty fOl .n, u~ M no( 1IIoftd ... Nrt 11I11'II1kIn .ndIor flblhtallOn Wli .. 5\J11!'ec1ed b tI"lII taw. 

I'FMRICADd P()RTENI\~CA' 
'PROCESO DEACERACION' 
FIIBRICACION DE ACERO: FIJNDlCI~ POft ARCO ELECTRICO YCOLADO CONTINUO· ACERO CAlM,o,oo ilL AlUMt~ 

'LA 1'RAC11C,t. DE AflNO EN EL HORNO· CUCHARA INCLUYE AGITACION POR ARGON Y UNA INYECCION FINAl DE I! 
VARJL~ DE SlLlClURO DE CAlCIO PARA OBTENER UNA FORMA GLOBUlAR DE EVENnJAlES MlCR,OINCLUSIONES. 
-MATERIAL LIBRE DE CONTAMINAC1ON DE MERClRlO. 
'PROCESO DE LAMiNACION' 
,FABRlCACION DE TUBO: LAMiNADO EN CALIENTE Y SIN COSTURA. 
'CONTROl£S' 
.CONTROl VISUAL Y DIr.tENSIONAL: SATISFACTORIO. 
'CONDICIONES DEL MATERiAl" 
·NO R'EMRADO POR SOLDADURA. 
• EL MAlERI"L CUMF'lE CON LOS REOUERIMIENTOS NACE MR 0103. 
·lA DUREZA CUMPLE CON LA NACE MR~1·7511S0·161M-2 
"NORMAS" 

-EOIOOII DE LAHORMA: ASTM A 1081" lea ..... 21110 
.EDlctON DE LAH<lRMA: ASME SA 10112010 
• EOICION DE LA NORMA: NACE MR~I.()3 EDIC10H 2010 
-EDICION DE LA~MA: NACe MR 01·75· ISO 1'1~:2009 
EDICION DE LA NORMA : ~5: 2007 

I 
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!!!i! Tenaris 
INSPECTION CERTIFICATE Number I Numero: I ;;a ~Ptg~8: > J')~c A 0 To'"1 .c~:J 

:ll21>')""" I .. ;. ::J"II;!.~ ~'" 

641869 ~ ... .:··-,s "Iff'. ~.tr.'\: '\ '. 
:~d! 348'i4iJ:"CO :,.. 

(BS EN 10204 3.1: 2004 -ISO 104743.18: 1991) Oa'. lOla: January 12, 2012 
:S.d) )Csg .~~ '::;;51,,\( 

Customer I Clienl,,; VAN Lf'EUWEN PIPE & TUBE (CANADA} IN I~om",'" Order llem I Orden 01""", - IItIm: I~er'& Re1l!:ltlrlOl! I Ref. I'jr.:' cn~te: M.anuf ... d:ure, ', Wo(S Order N· I Connrmad6n do venia. 

P0I4SOO1oU7-oGOO2 N/A. !S3803i02 
ManuloclV'lng P<oco"" I Prn<;c.o de "'onuloC1ura: ProchlC1 Tl'P.' Trpo tie ProdUClO: Suofaoo I Supor1lclor: 

SEAMlESS HOT ROLLED CARBON STEEl. PlPE.ft'OH TEMPalAlURE SERV. INT BARE IEXT VARNISHED 

Siano"", or Spoclf_1 Norma$ 0 EspociflC8Clono" _ OnIda I O<ado de """nl: Ends 1 EJhmoo: 
A.STMIASME Al8Al01.CSA Z245.1-47 CAT.' 8SP8POO3731t+NAC! MROt751O'O~.IPRO LPoOOI 81210 CAT I SS BEVELLED AT SO DEG. ASTM 

OlmensloM I Dimension ... : I ~chedul.' CildU/4: length Ilongitud: Qu."., I Canlld .. : 242 Pn/pI 'Iomlnal WolgPllI Peso Nominal: 

:I 1/2 X G.300 INCH 080 oISU.71 FT 47787LB 10.25 LIIIFT 
88.90 X 7.12 MM 8RL(SP) tnU2MT8 21178 KG 1S.27KG/M 

----- --- --- SUPPLEMENTARYlNFORMAnON I INFORMACION SUPLEMENTARIA 

M<f'lIiollellnform.1tIor\ Addilio .. IIr1Io< ...... 1icm 
Inf"'maci"" Allidonal Woomedon AcIIdanll 

HCAllro:AlM~I(J : AS ROllED. NOTCH 10'llo. M.~ _1. LUNGJrKANSV. (~xr.~NT.) ~NUS' V'I.MPJ. ON 8EVeLS. 

NON DESTRUCTIVE TEST: SAnSFACTORY. ONE BLUE BAND ON £ACII EN). 
INSPECTION METHODS: E.M.I. LONG. (EXT.) NOTCH 5" (lNT.) NOTCH 10"~E.M.1. TAAMSV,JEXT.IINT.) 

MARKING I MARCACIO~ 
---- -

Morl<'ng MlrtIng 

MWCetIM Marc_ 
. 3o. Monogroorrr.r I Mo""'lrnm SlOE RCA -~" Monogram. I Monogrom API 
- NNNN N = 'Iume", de lubo I Nbnr pipe -MM.YY· MalIMo ManlhlVear 
. LLl- Longitud II ...... - VIT = AI\o I TrtInesIIe Vear I QwrIer 
- ppp- Pno/Welvhl -HNXXXXX- CdIId./HMt 

SloncInlllg (ripe) 1 r Stenc1ffng (pipe) 
Ellarddo(Tltbo) Ealattido (T"'Q) 

I!E~SSOMM.YYASTM/ASME~7B'5273SCH80XS~OCATISSS~03~ ~J\OEINARGt:~WWlNNNNNLl LPPPPP 

CfdfiCiil .... -Witd- b1.c:cm~.oit.eilt~.,,:1 It ~'W'Ii'I Mewm...c: ..... 11.". Ol'i ih.OfIgiillllCitilliAi6i .. fIiiI iide.:ft1"o~ 
'..,.,..·10-.,.,. 1n_ .... _rd1lOO ....... '_woukl-.. • .." ... ,L ... myll_III ......... ib- ...... oignl ... lII<q 

Nntt.ftM rllIPOn.·b-1Ity a:tr." vrf..-ft.i Ofnol .. ~ VIe_ MyakfdWI .n.1fo1' ~ ... e. ~ 10 Che _ _ 

----- J 

FOR03171 



S,r1',::c.a ~ t,,'C 

~Tenaris 
INSPECTION CERTIFfCATE Numb •• , NiJrnelO: Pagel P'glna: Dr Jo..~' ..... 811'~' ao 

(ft2ti,)..:t.-'I-.i.":C:'"I :;a-ol 

641869 616 BJ~'u·,~.Io ~;;. "'fJ':·" .'c'I:I 

(Sol) 34!g ":!31C"-C:':' 

(BS EN 102043.1: 2004 - ISO 104743.1 B: 1991 Data lOla: Juuary 12, 2012 (S<) 3""8 (~3"'C~ f<U. 

Cu*>mer' ClitI'l1 ... VM LEEUWEN PIPE • TUBE ( Al IN Cu.Iom." Onler nem 10!I1en CIion"'· 10m: CUStome .... Reference I Ref. del Cilento: Man_.,er·s Wona. OnIer N" I £'.III\8rm_ do V8f11a: 

PO. 45001"7.00002 NfA 53S03102 
Mamfacluring Proeess I Proceso oe ~.ll<JIaot~ro : Surface' $upeffo;ie; 

SEAMLESS HOT ROLL£I) INT BARE IEXT VARNISHEO 

S1Ir.~ord 0' Spedlaa"" 'Norm •• 0 Eoper:ftlCaelooea: Sleel Gr"".' Grado a ... ro: Ends' ExIromos: 
ASTWl/ASME Al8A101+C1A Z245.1-07 CAT.I 8SPSP003nt1+NACE MR01751V103+IPRO LPo008 81210 CAT I 6S BEVELLED AT 3G DEG. ASTM 

DmIneIOnal Dtmenl1on .. : Scl\eClUToo , C*Iut.: Quantity I c.nlidllll; ZU P\:l/pz Nominal Weight I PalO Nomln"': 

3 "2 X 0.300 INCH 080 4584.71 FT 477Pi1 La 10.25lBIFT 
... 80XU2MM 1387.42MT8 21111KO 15,27KGIM 

Thl.I .... cert tllel ... ~UCl_""" h •• n .. .." . . spe<:C - 01' 81 P""""lO celt' mo&qu •• tll1l act ... enlo at.· • ."". o,enaay • • nl"" 0 pu,,,,,,,,. Old. ,equl_nfl. ThIll CII1ible I. nat • declondon 01 Qrigln nGl' IMY. II. UNcI •• <IIclllltlon 01 0IIG1n. ....wda • IDs ""I\A'-" dB su orden lie ",,",In. ED certillcedo nD." nl puede let uNdo. ClCInI UIIII dedlltecl6n d.orlgOIl 

• =1 ~'.:.'tat-"I1!ill.:.l~ '.'. tJ ~ il.J ~411'11 ~~ ... i l~ n.:.ulJ. ... 
IIIB'ECTION 00_ If" -~~,~~ COMPNIIA DE 1N9PECcOH 

Ccmpany Name: NlA 
EmpIo)'M Name: NlA ~CERT1F1:AnoN DEPT. 

DEPTO. De CI!It'T1FICACIO D~ CA~ RESP0N9A8LE DEL DEJl'TO DE CER'lA:ACrON DE CAIJOII\D 

PAOLlNA Solerlod AYERBB BduDrdl> 
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-' r "j \ i 
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.' ·r ;: . ' - INSPECTION CERTIFICATE Number I NUmero: I ~~ ~p,gln8: ~ . .. '- I. ~ 

-Tenaris :.. ~. '- 1 .1 : 

661222 - , . . . ::; .. . " 
, . ' . . .. 

(BS EN 102043.1: 2004 -ISO 10474 3.1B: 1991) Data / Oia: May 21, 2012 
' 1' ' -• .• :. ," • 

~ ..... '" I Clic.,..., VAN LEEUweN p.IPe &. Tuae (CAHAD"I fN - VAN LEE l::Ullom. I Orda all'" I 0!60n C!Ioo,*, . h ..... J~''-R.,f .. e~ ' ReI';', CHo-nI. .,...nufacturer's Work!: Order N· I Confirmacli:Jn de Vent .. : 

PO 45V014S5-0000l .1D3/02 
~duringP"""",.1 ~d. M_~ PtooSUCI T~J 11po de ~ SUrfaca I SUperficia: 

SEAMLESS HOT ROU.ED CARBON S1"EE\. p~ TBIIPERAlURE SERVo INT BARE IEXT VARNISHED 

SI"""""s cr ~""" I Nor=- 0 "'-'--........., SIn! Gno<ho I Gnrdo de .~ Ends I Extremos: 

ASTMIASMeNSA1te"CSAnc:s.1~7CATJSSPSP003nt1tftACEMR01151Q103+-PROL""" 81UDCATISS BEVELLED AT 30 PEG. ASTM 

~/Dlm8n_: S_fC6<lulll: ~ILongilu(l: Cluantily I Cantido": 380 Pnl~ _ .. Weight I Peso Nominal 

l 1/2 X 0.300 1NCt1 811 1283.5FT 115614 LB 10.25 LBIFT 
''''0 X 1.U MM S.R.{sp) S4.a,MTS 3Uli1KG 15.27 KG/M 

[ - TENSILE TEST I ENSAYO DE TENSION 

sp.ctm.........", SpecImen dlmelmions Test Y.S. V.l.S YSJU.l.S e'''''!Ial;"" I ~;>mlt-'I" 
HeatN- Sample ... Zane PIpeN" Coodict6n cIe Ie pubeIIo Dime_ de '" tJIQbeb Imnp I!uIUO% Req. 

Co18~a N' Mu •• """'· Zona Tt.bo N' La Sc TI'JI'I on Sloe ,,"'" Temp. Mot: oQ Min: III Req Max lo Min. Olll 
ropo la""""" Sm:ciOn ens.yo Mu:- Mu: 11 OD 2" 

ill irQ ~ a bi rom .,. 'f • 

Z26l1ti It!68127 M 1 iii AM $s L 0.157 • 0.304 0.233 RT 5H 751 0.69 508 23.5 29.11 

22923 11168126 M 2 B IW Ss l 0,75h029ll 0221 Rl 516 15.0 069 5118 23.5 311 

~ ~'D53 M , B IW Ss L 0.752 • 0.302 0229 RT 5ol8 160 012 SO.8 235 29.0 

88184 . . 1Di!5 loll 1 8 * s. l o.7~'Il.m 0"2 RT 543 . 751 - 0.72 51H 235 29.0-
i 

..,M ":s ",..,r. ,..tlUed I SegUn ~ •• 4e lelbrlca~ M: Mtd~ I Modi!) Req. Ma: Required mulmum / Mbima requ<!rido 

Body I CUtlrpo Ma: MLlImI.IT1 / IoU1iho Req: RllQUirII<Il R.equerido 

l LOIIIIIIud,".I/L~1 *" M!~1Innn I UIr*nc RT: Roam"m~JT~amblenle 

t.a.. _ ...... II.~_ 0IIt: ~ I 0III0InIIIa k Speam.n condition I CondIci6n "" hi prcbebl 

ll:: L""""01"""/~ .,.,," .~ OR; ~n1"""'~ Sa: SIIJ1> .......... IM!-.-.gular 

'I , I 11 ~,. ":>~~l \ ) 

1/ 1_-
,1,\: .. , , . dll,,,n. 

I, 

~~ ~~ ~ .-- --~ 
~. l~ 

F ~ I 

1t:- ~CA;t.~b1-. io.";'·eWICli..~~Mliilii\ldWt I'\ ~-t'-I.ft. ~~atijIiWI"""'I':IO .. ~gl"l:'CIn 

--r ................ ln~ .. ~d""~ • ...,.~wouI::If9lcne • ....,ot II, l1I .nr .. .-.:rt .. ~1D tnc~ .. I01'lc 'lllM'1!a 
:YIpiI;JI"I~'Ihe~bil"'lT~ crl?E!l-~~Art.~~ro~ .... w~hl .... brw 

U.T.S: Uftimala ~n'~9 OIrenglh / R •• I51end" 

V.S: Vleld oIreng\ll1 FIuenCM 

~~\ 
" " .'~ .. 

VL QA Approved 

FOR03171 



;;;;;;;;;;;;;; INSPECTION CERTIFICATE Number I Numero: I ;B~a ~pagina: ,',T' • ,. 

~Tenaris 
,:>0. ~ •• _ . , '_ " . 

661222 '" .-,' "I" • 

,"" ', ' ~ ~ I, "', ' • 

(BS EN 10204 3.1: 2004 -ISO 10474 3.1B: 1991) Dale lOla: Mil}' 23. 2012 
' .. . ' :. - . ~ '.:,\ ~ - o . 

!Customer / Cllent.!: VAN LEEUWEN PIPE & TUBE (CANADA) IN - VAN LEE l~.tom.,.. Order If"'" I Orden Client.· liem: 1~IJs1o."'ner-s Reference I ReI. del Olenle: Manufacturer' s Works Order N'"' Conhfl'T'lsdOn de Venta: 

PO ~5D01.15-00003 NlA 56103102 
Manulaclunng ~.I Proee<lO de Manufactur.o: P,odLlC! T,pe / npo de F'Iodutlo: Surface' Supe~e: 

SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED 

51"""'" or SpcciflC;llion , Norma$ 0 CsJ)9titltadone.: Slee! Gr.!dc I Grado de 0""'0: Ends' Exln!mas: 

ASTMIASME AlSA1H+CSA 2245.1.07 CAT.I SSPSP0031311+NACE MR0175111103+1PRO LP'-! 8/280 CAT I S8 BEVELLED AT 30 DEG. ASTM 

DJm8l\51C)nS I DIIMIlslOnes: SclleoUIO I C8dul.: l.ength , Longftud: Quantity I Co~~diIC: 380 Pcslpz Nom"'" Welghll Peso Nominal: 

:J " Z X 0.300 INCH 080 1283.5 FT 85674 LB 10.25 LBIFT 

IUOX7.e2MM S.R.(SP) 25Z4.81 MTS 3 ... 1 KG 15.Z1KGlM 

CHEMICAL COMPOSITION I COMPOSICION QUIMICA 
----

Composition'" I Composic:i6!1 % 
)['00 X.OOO )It '0000 x,'" X1l,"'" 

C Mn 51 Cr Mo AI Sol S P NI V Cu AI Sn As NI) 1i Pb Sb Co Zr 81 Ca B N Mg W Ce.1 Ce.2 F.1 

H Max 25 115 50 40 15 - ,. 30 400 eo "'00 - - - 110 11. - - - - - - I. - - - 42 40 99 

MIrI - 21 ,. - - - - - - - - - - - - - - - - - - - - - - - - -
H~al N" SamPle I'f" LoiN' P;peN' " M.,. 25 U5 50 40 15 - 10 30 4GO eo 400 - - - 110 110 - - - - - - 10 - - - 42 40 99 

CdadaN" Mu.!31r~ N' Lole N' Tubo", Min - .. 10 - - - - - - - - - - - - - - - - - - - - - - - - - -
n 80S H H 101 21 1 4 2 I '0 ~~ 21 120 24 12 4 I 3 , , 7 20 27 ,;; 2 77 3 2u 39 39 315 
ZZl106 1868127 0 1 P 17 1011 26 7 5 - 2 10 60 25 130 27 14 5 '" '" 

2 2 7 20 22 ,2 2 71 7 20 39 39 33.5 
221106 1568128 0 2 P ,8 1011 25 7 5 - ~ ~O eo 25 120 :l6 13 5 3 3 , 2 7 20 22 14 2 71 3 20 38 37 32.5 

22923 H 18 107 24 10 5 3 1 11 48 32 no 211 ,0 C 2 4 , , 7 20 26 ,3 2 14 4 20 39 38 3S 

221123 116111~ 0 2 P 17 105 25 10 5 - 2 10 5, 211 130 24 12 5 3 4 2 2 7 20 22 " 2 71 1 20 39 39 3e 
22923 1l16li125 0 1 P 

~: ;,00: It!4 t!:_ ~. - 2 11 51 211 ;: 2Ii 12 '" 2 4 1 2 7 20 22 12 2 11 1 20 38 31 34.9 
88784 H . .L ' 1 .J.2~ /~ 127 26 J . 4 _ 1 Z 1 , 7. .~ 22 ~ 1 Z 77 3 20 . 37 1 37 26.2 ~ j-=-
16734 1861~ 0 , P 16 '08 25 5 4 - 1 11 67 27 90 211 8 '" 2 3 1 2 7 20 22 " Z 10 2 20 37 37 274 

88734 ,116'055 0 1 P 16 ,0& 24 , 4 - 1 12 68 2!i ao za 7 
'" 

2 3 I 2 7 20 22 12 2 79 2 20 37 37 264 
88784 11610St 0 2 P 16 "0 26 5 4 - 1 11 67 2Ii 90 25 8 '" 2 3 1 2 7 20 22 11 2 81 2 20 38 37 272 
88784 '116,056 0 2 P 16 10$ 25 8 '" - 1 11 1i7 25 90 30 7 4 2 3 1 2 7 2D 22 12 2 75 3 20 37 36 28.2 

Ce.l : C+(MNI6}<{CR+NO+V)lS+(IIII+CUYI5 (S'B)) Male: MBJdmum I M6ldrno 

Co.2: F.1: CRoQ/+UOtNI+V Mh Minirmm I Minima 

Ctf'«~)+{SV24>+{CVlI5>+{NV20).(CR+JI.O+V-tNe)l5+ H: ""(;oI1IIIiI P:: Prod ..... I Produclo 
~ --_._-

'e~~Cll'l'lii.mll:l3~ntCl'~fOM,l.CO",pUbirtz..dIl"CI-~k11dJo con f' ''TTU,,,-.e-c:+JortIG.:I EJ oet:Irao('· o~ P?"'...oc I'T'Dres.od O§io 
r ...... e;abr wrdl en t..GIlGdia qUI.1 pM ...... 1 ~ .ntNgue un. eopIe. deber.t q.l~rt. COfIlomVdacS Cbn l1'li origin_I h8Cll6ndOM 

cor (uelQulet u..,.eQ.3f II ftJet)1de. ~ • • • f.cibrl YIO w.r~ r stari ~ II .. 

FOR03171 



-~ INSPECTION CERTIFICATE Number I Numero: I ;~e ~pjglna: -Tenaris ., - . -
661222 ' . , 

., 

(BS EN 102043.1: 2004 -ISO 10474 3.1B: 1991) Oate I Oia: May 23. 2012 

C .JSICM&f I Cllenll!: VAN LEEUWEN PIPE & TUBE (CANADA) IN ,VN4 LEE I~U'lom.(. Orde' Rem lOra ... C",""'e · Item. J~~lcmet · . Relore"",' Rei. d.1 Cllenl. Manulac!UI1I(s Wor\co Onl", N" f confirmad6n de Venia: 

PO 4S001<465-00003 NIA 541103/02 
"',nufatIVring f'rooess I Proceso de Msnulaclura: ProdUCI Tn>" I Tlpo'" ProdUdo: Surface'Superficie: 

SEAMLESS HOT ROLLII:D CARBON STEEL PIPE-HIGH TEMPERATURE SERV, INT BARE /EXT VARNISHED 

Slendml or 5peCoIlC81lcn I Nor~s 0 Eapeclllcllclon .. : Sleel Grade I Grado de aC80: Ends' EXlremoa: 
ASTMIASME AlSA10I+CSA Z2'5.1-07 CAT.I SSPSPOO37311+NACE MR01751010l+IPRO LP-OD6 MIG CAT 155 BEVELLED AT 30 DEG. ASTM 

OImenstone I Dlmenalones: ScheO'Ole I (;«Iula: Length'Langrlu:/: QuantiI)" canHdad: 3110 PC!lfpz Nomln" Welghll Peso Nominal: 

3 1/2 X 0.300 INCH 080 11213.5 FT IIsst.tLB 10.25 LB/FT 

I 811.90 X 7.62 MM 5.R. (SP) 2524.81 MTS 3&861 KG 15.27 KGIM 

[ THROUGti WALL H.ARDNESS I DUREZA EN EL E~PESOR 1 
RaqUIAIII valUe. InilMduala Iinc/Mdualee 1 Avenoge I PrarnNio I Hardness type HV1 0 

Valarea ,.qu.rldoa Min:- I M .. :- I v,,:- I Min:- Ma..: 248,01 Var:- I Tipa de durtWI 

HealN' s.mp!eN" ZM& lOIN' PlpeN" ~condilion Quad. 00 MW 10 Var. 
CdadlN" MuHInIN" Zona L ..... N' TuboN" Ls 1 2 3 " ""II. 1 3 • ""II. 1 2 3 4 "vg. 

22806 1868121 !of 0 , B 1 144.0 155.0 157.D 166.0 155.5 156.D 154.0 160.0 160.0 151.3 159.0 156.0 151.0 151.0 156.!> I.B 

22923 1868128 M 0 2 B 1 149.0 181.0 1504.0 155,0 154,8 157.0 156.0 153.0 154.0 155.0 159.0 160.0 150.0 '.7.0 154.0 1.0 

l1li1&4 18810$3 M 0 1 B 1 161.0 1l1li.0 171,0 1700 1159 0 UOO 164.0 161.0 181.0 163,0 161.0 156.0 159.0 159.0 159.3 9.8 

l1li7&4 1861055 M 0 , B 1 182.0 1114.0 119.0 187.0 183.0 156.0 165.0 162.0 1114.0 181.5 183.0 169.0 181.0 167,0 166.5 21 .5 

I-'''!r. A-.gel Promedio La: lDcalion 0/ temple I Ubicaci6n de Ia IIUIlllra Min: Mrimum I Mrnlmo Quad: OutIdranll Cuadranle 

s: Body f o..erpo M: Md'-" Modo MW: MIIkI1I wan, CenInI Var. Variation I Variacibn 

10: tnlBnal diMI_ I DiAmBtro Inlt!rno Max: NuIrrun' Mbi-no 00: 0uIIIdII dl8rM1w f Di6metro .... me 

HYDROSTATIC TESTI PRUEBA HIORAuliCA -- .=t 
---------------

Pre_r.' PI1!SIOn llm"fTi_ Res ..... I Re.ull3c1o 

Unit f UnIIS8d. V.lue I Valer Seoonds I Segundo. 

PSI 3.000 5 SMllf.~' Satilfac:toriO 

aM;' Jnu.c:I bf. ~t~r.z:(id ~ IIH'Id I. h. .,IIOd. c~ IlglUlturc. On itt • ..,~t;C.iIiI iifI lradeo4'l"ll!1l Qf'''' 
-r ••• "".,,~. In_\lle..,ord .. orIgln.rOl .......... ~ .. I ..... .....,dM. ,,"""*18oot ............ ., .. ". orig., ...... 1IIdng 

" hlnwe'''' rt4DOnIltililY Ir;)r .,.,.urr.wU Of rw:It tllowed ",.. MV ~era.Clon :.ncsror ~ .. Dtf ~ tD blM 

... '.e ~~ U fI-W'I,*" i*..ar'ftfll "lilltna. e.omoUtilindoy "~.cto con fI-m;J rr~'-6iic, EJ c.e!1lt Qda orQnll l lXlY.:'t -~ .. softllogo 
enwiI comr Yel"de. En eelo 6e QUI!! el po&lIedor d.1 c:erliftcMD IIfIIr"'SlYil un. copi, d.beC"t g,.,....,11uI ... mnformktad con .,1 origln.1 h,asndose 

lew' tlSO IItc3 0 Indel)ldo. ~ rtefilCJOn '/JD tII!likacIl~" .stari ~.ta • II 'Y. 
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'.- , 
~ INSPECTION CERTIFICATE Number I Numero: I ~~8 ~pagina: " . 
-Tenaris -; ', -. '-.. ,a.- ' I 

661222 .' ' ,"" 
~. , -..... .:.' ~ ~ .. 

(BS EN 10204 3,1: 2004 - ISO 10474 3.1B: 1991) Dale I 018: May 23, 2012 
~ ," . ~ ', .~ . ~ '\ 

()"s_rIClIIll18:VAN lEE1.IWEN PIPE,. TUBE ICANADAlIN -YAN LEE I;:USlomefs Order I,em 'Ordan Cliento - lIem' I~"om ... " Rcfere"". I Ref. del Clienl., 1A.nuf"olur.rs W011<. Order N' I Conf,rm .. "on de V@,ts: 
PO 45D014&~DOO3 NIA 5S103l0l 

l,4anur..:luring Process I Proceso de lAanulaclura: Produel T~ I Tope de Producto: Surface I SvperfiGie: 
SEAMLES6HOTROLl~ CARBON STEEL PlPE-HIOH TEMPERATURE SERY. INT BARE IEXT YARNISHEO 

SlIM8IlI or SpeclRcaaon I Norma. 0 Especir.ceciones: S,,,,,I Grade I G~o de acero: End. I Extromos, 

ASTMIASME AlSA10t+CSA Z2oI5.1-G7 CAT.I SSPSP0037311+NACE MR017510103+tPRO LP.o06 Bl290 CAT I 88 BEVELLEO AT 30 OEG. A8TM 

DImenSIOns I DlmenticmllS: Schedule I C8du1a: Le~glh I Long;lud: OUan .... t C8n11d11d: 380 PtsIpz Nominal Welghll Peso Nominal: 

3 112 X 0.300 INCH 010 1283.5FT 15S74LB 10.25 LBiFT 
8UOX7.li2MM S.R. {SP} 2524.81 MTS 38811 KG 15.27 KG/M 

SPECIAL REQUIREMENTS I REQUERIMIENTOSESPECIALES 
Condition ~ ~ ....... 'UVI. ,--- ._ .. _. .... , -- -_ ... 
PI~ ,~;cr"al magt1~<sm I Magnelismo ,,,monen!. d. ["tiD 
EI\d proIeclOl'S J PRlieclOr de e"'''''''a liON LIFTABLE CLOSED PLASTIC PROTECTOR FOR FLAT I BEVELED PIPE. SUPPLIER METALCENTRO. 

SUPPLEMENTARY INFORMATION' INFORMACION SUPLEMENTARIA 

Sup~ementmy I"'ormallon 
InfonnadOll SUplemanl3rla 

'MANU~AClURcD BY n.NARI~ SIDERCA' 

'ACIERAGE PROCESS" 

Sl EEl WlKING PROCESS: E.A.F JLF. NID CONTINUOUS CASTING· FULl. ALUMINIUM KilLED AND FINE GRAIN 
PRACTlCE 

·THE LF PRAcTICE INCLUDES ARGON RINSE AND A FINAlINJECllON OF CALCIUM SIliCIDE WIRE FOR 
MICROINCLUSION SHAPE COtITROl. 
-MATERIAl FREE FROM MERCURY CONTAMINAnoN. 

·ROUINO PROCESS" 
-'I.ANUFACTURING PROCESS: SEAMLESS HOT ROU£D. 
·CONTROLS' 

-VISUAlNID DlMENSIONALINSPECTlON : SAllSFACTORV. 

'MATERIAl. CONDITIONS' 
-1I0T REPAIRED BY WELDING. 
'S TANIlARDS' 

f-EomON OF ~LATION: ASTM A 1C1111A 106M-2011 
-EOITION REGUlAllON: ASME SA lDeI 2010 
EOInOIl OF REGULAnON. NACE MR.(Jl~ EDITION 2010 

I"'. ~ lS-ji.5uaicl ~ l ari'iwir&'.l'(l cylfMl MC3 ft. v.IicI.,.., .~ .ign~ on IhtI onglni 'liiftll'"ahI-1hii 1iM.~ortM-eOtO* 
"1""."-'-' Ina .. 1I.000."'''.otIglmol",-wwd "'_.eovt .... "" .... tI_lIscon_Iy"'''.OI1glnlllan.lokl-V 
I~ t*nNl fl. ~po. ... J:iI..ry IOf InY ~I Of MI.1oMd U1O. MY 1I1tranorl.~ot".a1'1allftoft wUl be ~ to 1tt.1a-w 

'FABRICAOO POR TENARIS S'D£RCA' 

'PROCESO DE ACERACION-
FABR1CACION DE ACERO: FIJNOICION ;>OR NtCO ELECTRICO V COLAOO CONTINUO - ACERO CALW\OO AL ALUMIN 

PRACTICA DE GRANO FINO 
.(A PRACTlCA DE AFlNO EN EL HORNO - CUCHARA INCLUYE AGITACION PeR ARGON Y UNA INYEOOON FINAL DE U 
VARlUA DE &IUClURO DE CAlClO PARA OBTENER UNA FORMf<GL09ULAR DE EIlEN1UAlES MICROINClUSfONES. 

-MA.TERIAl. UBRE DE CONTAMINACION DE MERCURIO. 

'PROa:SO DE lAMlNACI6N* 
..fABRICACi6N DE TUBe>: LAMINADO EN CALIENTE Y SIN COSTURA. 

'CONTROLES' 
.(X)tjTROL VISUAL Y DIMENSIONAl.: SATISFACTORIO. 

'CONDICIONES DEL MATERIAl' 

-NO REPARAOO POR SOlOAPURA 
'NORMA$' 

-EDICION DE LA NORMA: ASTM A 1061A 106M-2011 

-EDICION DE lA NORMA: ASME SA 10612010 
- EDlCIOH DE LA NORMA; /lACE MR~1~3 EDICfON 2010 

toe m'lIlt ~Ie ::IM~m.e C'QrnoUIarlZ:adO ~_ ~ 0CI"0 rnr .. ~-.ea EJ ctJrtl flc...to or'O,",,1 pnWlt!' I~M e ~ 

-.,.... ootor velda. En CUe! de que e! poseedar dII c.tIIkacID errnoue t.N GOpra. debett gzral'llb:ar" ~id.d cc.-- fll ongi~ 1'l8~a 
Ible DOr 0Jemn. t.-o Ieoel 0 I'detJ.do. eu ...... _.....oM ylo r.w"<ad~ AIItJult _~. I. tty. 

FOR03171 
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--Tenaris INSPECTION CERTIFICATE Number I Numero: I ~~e ~pagina: ... - ' 

- .. -- .. 
661222 .. ' " 

. ,. - . ~ . 
(BS EN 102043.1: 2004 - ISO 10474 3.1 B: 1991) 

'. ~~ I : ,;' '~ ; 

Dste I Dra: May 23, 2012 

Cusl<>merfCliente:VAN LEEUWEN PIPE & TUBE (CANADA) IN -VAN LEE l~ustol?leT$ On:!.' 110"" Ord"" C lienlC .11""" l~uSlome .. s Refe,,,,,,,e ' ReI. del CI;"nl,, : Manufacturer' s Worktt Older N' f Confirmacl6n de Ve~.: 

PO 4H01485.QOOOl NIA 56103102 
Manufaamng Pnt<:8S.II1 _50 de Manufac:1\mo: Prod~ TYI'8I TlpO de Producto: S'Jrmoe I Superklo: 
SEAMLESS HOT ROLLED CARBON STEEL PlPE·HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED 

Stilnd.rd or Specification' Normas 0 E'pecmC<loiol'e' : St .... Grade ' Grado de eeero: End. , E>dremos: 
A$TMIASME AlSA106 ... CSA Z245.1047 CAT.I SSPSPOO37311+NACE MR0175/D103+IPRO LP.oDIS 81290 CAT I S8 BEVELLED AT 30 DEG. ASTM 

Oim,nslC>"!s' Dimensoones: Sc~edul. f ctdula: Le nglh llongilUd: aUMUly I Cantidad: 310 Pcafpz Nonn" Weighll Peso NDlT'Inal: 

3 11 2 X 0.300 INCH 0110 1213.5 FT 85874LB 10.25 LBIFT 
88.90 X 7.f2 MM S.R. (SP) 2524.81 MTS 38H1 KG 15.27 KGlM 

SUPPLEMENTARY INFORMATION I INFORMACION SUPLEMENTARIA 
SLlPplamenlary Inlcrms lion 
IrlotmaciOn S!I9"""""l:trllt 

I·EDlTlON OF REGULATION: NACE MR 01·15 - ISO 15156-2 ; 2009 I;EOICION [)E LA NORMA: NACt: MH 01 ·15 , ISO 15156-2 : 2009 
·EDmON OF REGULATION : CSAZ245 : 2001 EOICION DE LA NORMA ; C8AZ245: 2007 

Addl' iona' 1,..(orr,.3tion Ad(tiIionIl Informal)"" 
Informacion Mc:I!lnal Infbrmadtm I\ditio~'" 

HEAl TREATMENT. AS ROlLED. INSPECTION IlAET~IOOS: E."'J LONG. (EX1 .) NOTCH 5 % ( I,~T .) NOTCH 10 % + 10 .1.1 .1 I RANSV. (EXT.lINT.) 

NON DESTRUCTIVE TEST: SATISFACTORY. NOTCH 10 % + M.P.' . lONG.ITRANSV. (EXT.nNT. ) ENOS + W .M.P.I. ON BEVELS. 

L - - ____u MARKING/MARCACION u ________ _ 

"'atIIi~ 
Marcac~ 

. a. ~ 'JIollO!lram81 MOnDgn!m ~IOER~ 

- NNNtlN = NOme", de klDo I Nbr 01 pipe 
. U1. = I.Dngftud I length 

, PPP = PelO ' Welgh1 

stencilling (Pipe) 
EAlrddO (TIDI) 

I TfNAAlS SO MM. YY ASTMIASME AlSA 106 88.9 7,fJ2 15.27 3 SCHeO XS BI290 CAT I 55 SEAMU:SS 207l(PA)(IOO NOE 

.. _Ily. comp"I.'ii:iHI ~OiiOi 10 _ "d iiii • .......,.,'" 1Iiiil ..... on ItIo ont~ _11>0 _ gceen<o 
- r..,.n,"II ",",,". In __ !tie ..... .-01 .... ari~tn.I_ ..... l~ ~_. -ran .... moat _ II -...., 1<1". "'1uinal",.. IRIng 

hhM. , u. rofSDCl'ldbfty mr M't1 ~1 Ct' nat ~ UN.. A6t, aItII r~ ~~ r.::eIic:dcn.at De"""" 10""", 

MetXlng 
M1trceci6n 

- II ~ MOnograma t Mooogram API 

- MN,VY ~ Meol AiIo Moll'" lYell' 
- YrT = Alio /Trim.... Year I Ouarter 
- HNXXXXX· Colada I H •• I 

II 

S1enoi1ng (Pipe) 
EI1arcido (Tube) 

I ICSl.Z2.S.1.o7 ~SOO14&S MADE IN ARGENTINA HNXJOOO( NNNNN lLLL PPPPP _. J 

FOR0317 1 



~ ,-! -:.; :, . I • 

:=lIiII INSPECTION CERTIFICATE Number I Numero: 1 ~~e ~P6gina: 
:-..! " ,o::: ' " .. .. 

~Tenaris 
,~:r. - , '.0 .... 

661222 :' - ~ ".' ; 0,°' . ~. 
" 

7· ;" " 

(BS EN 102043.1: 2004 -ISO 10474 3.1B: 1991) Oats I Dia: May 23. 2012 
;. ;. ,:" ~ . ~ .. ; ~ .. ' 

Cuslom..,./Clienl.: VAN LEEUWBi PIPE. & TUBE (CANADA) IN -V~ LEE I~,,."'m~·s oro., nem / Orden Cliente -It=!: I~ustomer's Rele..,ncefRel del Cli.nto: M;onufaC\Ule" Wor"" O,d .. N" I COn!JrmBcl6n de V&nIJII: 

PO 45001465.00003 NIl. 58103102 
l\IIanufacturing Pruoess , ProC850 de ManufKlur;a: Pmducl Type I TIpo d. PrcduC\O: Surf_/ Superfici.: 

SEAMLESS HOT ROLLED CARBON STEEL PlPE·.tlGH TEMPERAllIRE SERV. INT BARE /EXT VARNISHED 

Slar"datd .,.. Specir.ution I N0T'I'II3' 0 E'llecilicadones: SI<!eI Grade / G",do d. :ooero: Ends / E.nmos: 
ASTMIASME A/SA106+CSA ZUS.1.o7 CAT.I S$PSP00l1311.NACE MR01751D103.IPRO LP-GOe 91290 CAT ISS BEVELLED AT 30 DEG. ASTM 

I 

Oimenslons / Dimen$ionllS: $r;I1e"Ufe / C""'I,.: Lengllli Longltud: 0van1ity ,e;anlld;ld: 3S0 Pes/p,. NomlNIII Weight I Peso Nomiral: I 

3 1f:Z X '.3OClINCH 080 82l1.J,5 FT a56ULB 10.25LBlFT 
lUOX7.82MM SA (SP) 2524.11 MTS 31861 KG 15.21KGIM 

ITlliS IS 10 oerlit\l1l1M .... product described here naS aeen manUlaclUTed. sampoell. \e51eG, Ind onspeCle<l on a_rcJaI1e~ wlh Par e/ presen ... COr1lliCIIMs que .. material_qulll/!!C,iIO M 81110 '_do, mueslre;ooo. ensaylldo e InspeecloNldO dlt 
IlI/rcllaur order NqUlnrmenli. This cetllfialle Is no! a dedanllJon 01 origin _ may " be used a. B dedarllllcn 01 origin. ecuetdo 8 los requisilD/; de su atcIen d. compra Este cerlirocado ro es . ,.; puede se, u.edo. OOMO una declaraci6n de orige<1 . 

GlJ~luMEK tHIKD PAfUY Tlii Dllal ITT 1- . 1 MEN I ~luNA 1 UKE 

IN~C11ON COMPANY 

~ ~~m~"~_ COMPIIRI'" DE INSPECCION 

COmpany Name: N/A. 
I 

Employee Name: NlA QUAUT'< CEImRCATION DEPT 
I 

DEP'TO. DE CE.ImFICACION DE CAlIOAO ~SF'ONSULE DEL DEPTO. DE C£RTlfrc.t.cION DE CAliDAD I 

REALEJmge A VERDE Eduudo 
I ._- -

FOR03171 
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-Tenaris INSPECTION CERTIFICATE Number / NiImero: I ~~p~ina: " , 

I~ ; .'., .. 
678572 ' : I 

• O J .1 ' ... 
(BS EN 102043.1: 2004 -ISO 10474 3.1B: 1991 ) Date ] D1a: AuGust 24, 2012 

, ~ .' ~ ~ ... I . I 

tcuoI ........ t ~: VAN LeeJWEN PIPE & TUBE (CANADA) IN I~_': Order l!em ' OIdQ~ 01..."" .I,em- 1~',I{.m""" tftel. ~ 0""''''' M." uladtK ... •• WOtlr.S 0"'.[ N' I COnfllmadon do veta: 

u0016S2-40D12 NlA SOH1I'02 

~.--"9 f'?oo8sa I PtoceIo de M,n<JIIIOIura; PnxIuc:t. Tyll" (~de~' Su,,"OI! I Superficie: 

9EAMl..ES6 HOT ROlLED CARBON STEa.. PlPE.fIGH TEMPEttATURE SERV. INT BARE /EXT VARNISHED 

5IMlderd<r~/NOrrNI. O~ S1iIoI GtKIe , Gr • .,o .,. 6"": Ends I EldNmos: 

ASTMIASME A1M101+CSA ZMS.1-tl CATJ SSPSPIOU~1"""CE .... 1 ... 10S.IPRO LP .. 8IUOCATISS BEVELLED AT 30 DEG. ASTM 

ClllMnslOns , 01......,_: Sch."ulel~: l. ... gIII IlOltgftud: 0nnItIy1 ClnIJNcI: 17 p",~ Noml .... WelgM I Peso Ncminal: 

2 1I1XO.:MIINCH 141. UUZFT 2480LB 7."6 LB/FT 

68.3OX8.T'. - IRL(IJI) ...... IITS t11IKG 11.11 KGlM 

TENSILE'TEST I ENSAYO OE TENSION -~ 

SpecItpm ccndlllon Spodmmo dlrncnslo>"" rOSi y.s. V.T.S. Y.5.N.T. EIon9~J(oft I Al."'JPI'1l11n11> 

HMtN" S.mpIeN" lDM !'\peN' (londic;j(,n de 1a prdoor\lI 0in0m&_.-110 pt<IbeIa 1emp &Uf ...... Req. 

car"". N' MuftnN" ZonII TIboN" U ::Ie T,.,. Ori SIt .. Ara. Temp. MIn: III MIn: .,. Raq,Ma .. Lo Min. ObI. 

T"", TamaftD s.c.:hln ...".,.. Mu:- Mar. as 11.13 r - -- "" ~ ..... 111111 ... ... 
2'll7!I '112024_ 

o -
M , 0 !\All ~ L ,9. 38 • • 9 1 117.22 RT :1611 5:22_ ~ 'SO.I 24.0 32.4 

:M32Q 1921ll46 III , B HI. 5$ L 1' ... I.1I.2Q 113.311 RT ~S5 503 0.71 50.11 2 • . (1 31.7 

I~~ AI ~ f~"",,,",,~~n M:M~IMadIo Req. MID<: ~ nwalmum I w.blmo requrilo V.T.S: UIIim.ele tensile oltangth I Reols1enci .. 

9 Body I c..orpo IAIDC MlU<ioun I ~ Req: Reqund I ReqveridtJ Y S: Yield ''' .. nglh I FIu.nci" 

,; LangibJdir..t Il~~1 Mi'!; """\.-n I MII'IImo RT: Rocm .. mp.,... ..... } TemperMIn 8mb .. 

'.-., ~} LangaI~ 1nIcI.II -- .---.. 
Obt: 0IIIW1ad 1 0bI0nIdc> Sc:; ~ COftCIIItarI/Condtcl6n de Ia ~ 

"'Y~/1JbiCllci60 de.~ 011: CMiIIIIIIDn ,~ Ss: ~opo<>i'Mn/........ua~ 

. l' 

f (O'H)J;\I' t.,· 
'-- ._-- 111 11'.1' .\l)!"1 'I) \ 

iL[ 

1 

__ '-........ .,-.... ~.,.....-'""'~Ii -.;j .. ,'~.~ Ciji .. iiiijiiiilOOiIiIiOiOO ... ....-.-...N9"I' ..... ~"f/mllJiO~IIJO!"Ot-.tw:GI'tI~.,~qlrSfmo CICH'II~ .. ~ CI~.du .,.tO r.i oot..e'e ~!'nfPt .. tIolo ltt .1lPJO .,. ...... · ......... I._ ... _"' ... ~ ___ ."""'."II, ... __ .. ~ ....... oriO"'"I_-.. '_. _ .. ,do En_ do """ oIpoooedor ... l*1l_ ........ "oq>Io.d ___ ,1o ... nIo""'dod ....... origInol "0.,1_ 
~_r"'" __ I:'i ... _..-or""' __ ..... ____ ..... ~Iobol .. 

""'<Wl:v"'_~O"'d._ ~ ... _ rio fabIkac,;n_ ....... 101&, 
'11':01-;;; 1.:oIl";1 Fditinll , FOR03171 ----

i8.n~'t : ~~ Y -.r . 
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==== INSPECnON CERTIFICATE Number I Numero: I ;; ~paglna: D~ ... "'I; ,', ::: : ,r· :.!,'.' 

!!!!!! Tenaris ,?2 ~:'·<tl:h~: ;,,':III •• I":~ 

678572 l~,' J~'" ~ -\r.,.!(, #.:. 

i~ 1: \~:"'1';~~h'ou!d 

(BS EN 10204 3.1: 2004 -'SO 10474 3.1 B~ 1991) Dale , Dla: August 24. 2012 
"1' ,~~;; ~~:a-/.0!'i '.\) 

ev.1..,,~.,. 1 CIierM: VAN LEEUWEN PIPE & TUBE (CANADAI IN l~t;or'l"J" O<de- 110m I~, CIi<1IIe • I~ I~" ~renct! I R"r doo Chen: • . Manufacltn(s WorI<s Order N " I Con~rnl!>Oo., • Venia : 

C5llO'S32.oo012 NlA 509.3102 
'IIIanulAlc:1uring PIO~ If'roceso do t.t.rMacttn: Pr_ Type' 'flpo~ Pn>clucIo: Surflce I S~"e: 
SEAaeSS HOT ROt.t.EO CAR80N $TEEl. ~ TEMPEftAllJRE SERV. INT BARE /EXT VARNISHED 

fSt.nd..m or spo .. rocation I Nonnas 0 ~Ci1lc:al:;D'C$: ~ Gfade r Grallo de acero: Ends.' Ext,.,mos: 
~TMI"'SMe AlSA1O&fCSA Z2CS.1~7 CAT J AfIS1IOOJTlI1 tfIIAC£ MRI1lM110l-tiPRO LP-OH BI2IO CAT 1 SS BEVELLED AT 30 DEG. ASTM 

DimenSIOns IOlme.:'lStone:s.: ~'COdUIa: Lengln/L~ : Qulll'ltily I CanIdMI: 17 Pcsipa NomlnII Weigllt I Peso Nominal: 

1 
231I1XU44INCH 110 U3.62FT 2AIOLB 1.48 LBiFT 
6UOXI.74_ SRL(S1") ',-,'lilTS "11 KG 1'.11 KGIM 

[ CHEMICAL COMPOSmON I COMPOSICfOH QUIMICA . _ -' 

Co~" I Composla6n .". 

XI" x,,,,, x,''' 
C MIl 51 Cr Mo AI'- S P Ni V CU ~ Sn M lftI li I'll Sb Co Zr BI ca B N Mg W 

H U. ~ ", 50 ~ 15 - " " -.0 .. 480 - - - 110 no - - - - - - 10 - - -
Mh - It ,. - - - - - - - - - - - - - - - - - - - - - - -

HeatH· SamptltN· loiN' ~N· P M"" ~ U5 " ~ 15 - to 3D ~ .. - - - - "0 110 - - - - - - ,. - - -
Coleclat(' _N" lGieN' T ..... '" 

,., - D '9 - - - - - - - - - - - - - - - - - - - - - - .. 
243?0 t1 ''0 ~ 2+. _C_,,_ ~~ ~ 1 " 1Z_ ~~ • l.2l' ~5 1 • , 3 , , 1 20 22 10 2 T8 :. 20 

24320 19202 .. 0 I f> 15 105 24 & 4 - I 12 ~ 21 120 26 7 5 2 3 1 2 1 20 22 9 2 75 , 20 
24320 1920246 0 1 ,. III to5 24 6 4 - - 1:1 411 27 120 2S 6 5 Z 3 1 2 7 20 22 lD 2 n 4 20 
24UO 1l12li245 0 2 P 16 10S 24 8 4 - , 10 ~ 211 110 211 e 5 2' 3 2 2 7 20 22 9 2 79 1 20 
Z4320 '~1 0 ! .. '" lOS Z4 II 4 - , 12 ~ 21 110 Z8 7 5 2 3 , 2 7 20 22 10 2 78 t 20 

~ I : C.(MNMl+{aIl"'..,O.V)IS'1NI.aJ)t1fi (5"8)l Ua: lllaxirrum I M .. imo 

C .. .2 F.l : CR.-cU.MQ.,.+V Min: MlnlllUn '_0 

C.F(lWIS}+(SlfZ4 1-tC.VII S)+lNli20H'OR tM()1-V>NB)15+ H: tIeaIl<lot.da P: P~/f'rocM*> 

THROUGH WALL HARDNESS I DUREzA EN EL ESPESOJ{ 
---- - --- ---------

ItequIIed ... ~ 1Mi .. ~Is/~ .. I -.., Pwume<Iio J ...... ",...11V10 

W--"*'- MIn - I ~- '<l'1li;- 1 Mn:- Up: 248.01 Vw: - J TIpa-"" 
11uI~ J ~N'.J~ l.oI'" 1 ~N" I ~_1Jon1 QIIK. 00 I 

CoI_N" ........ Zona ",*.t(' TtIbo N" 1 La I I 2 J 4 ",p. .• 1 J 
2Q2II --.-l 1!11O:M4 _~ 0 I 1 1 B • I 148.01 151.D 161.0 14&.0 149.61 MaD 

• ~«"..,..,.anoi.triiW....,~ ~ ~tW~ca .. blliltm.~.VfW" 
..,.....,... • ..,.... III.- .... _d ... ~_-'~_._..rl."" __ -._., ....... .."..... .... _ 

tIo,"~"'-~bfi:'y .""" ';a~~nOl""""",. """""41IOn~t~"_~1'o""", 

MW I 10 I Va<. 

2 J 3 • 4 I AlII· 1 2 3 4 "VII. 
1411.0 ,.9.U 15D.O 1 1411.' 147.D 160.0 149.0 150.0 149.0 0.11 

.'110 JI: 1D1Dt 

Ca.l C.2 F.l 

U 40 ., 
- - -
42 4D !19 

- - -
37 36 2!7 
:Ie 35 29.1 

37 3S 29.3 

37 38 28.2 
37 38 29.1 

FOR03171 



~ ~ ':', .':..: " :. I " - INSPECTION CERTIFICATE Number I NOmero: I Page / Paglna: 
... , ~ ' '; , .. - , " 

~Tenaris 
~ -~ " '- .. ' ::. 

678572 3/6 'J. ', ', , 

,:.: ,,~ - ', ' " 

(BS EN 10204 3.1: 2004 -ISO 10474 3.1B: 1991) Dale / Ola: August 24, 2012 
:- " ,,.. . ~, '.~ :." 

CUe"'mer I Cllonl.: VAN LEEUWEN PIPE & TUBE (<;ANADAIIN I~"'lomer's Order 110m I Oroon ClicRle • lIem: I~us,ome,.. Ref."..,,,,,,, I ReI. del CUenle: Manu'adllfe, 's WorkS Otder N' I COnfrtm3G16r1 de Venta: 

45001532-00012 N/A 50993/02 
Manufllctw1nlll Process I ~ de ManufllClurll: PtoclICl T,pe 1 T1po dIIPtodudD: Surface I Super1icie: 

SEAMLESS HOT ROLL~D CARBON STEEL PPE-HIGH TEMPERATURE SERV. INT BARE IEXT VARNISHED 

S\e'l$l!\l or Spedllc8l1on I N0fITI81 0 Especlficadonea: SIeII Gmde 1 GiMo de :,cero: Ends' Elrbemos: 
"STMIASME: AJ8A1D&+CSA ZZ45.1,.7 CAT,I SSPSPOO37311+NACE MR0175/0103+IPRO LP-4IOI 81210 CAT I SS BEVELLED AT 30 DEG. ASTM 

Ol"",,,,lon. I 01"",,,,10NIt.: ScMdU1e I C6dul.: Length I LongllUl!: CMnIIly' Centided: 11 Pelfpia Nominal Welghll Peso NomIn.1: 

2 318 X D.loU INCH 160 323.112 FT 24110 L8 7A&L8IFT 
eO.30 X 8.7. MM SRL(SP) 81.MMTS 1111KG 11.11 KG/M 

I THROUGH WALL HARDNESS I DUREZA EN EL ESPESOR ] 

Requlllld wlua. I'ldMclJal& I WIII/kjull .. 1 "wrage I Promedlo 1 IoIardneoaln>e HVtO 
I 

Valoln requtl1do5 MIn:- _L MiIlI: 1 v.:- Min:- Max: 248.0 Var. - 1 TIpodedurau 

Hell! N" I sample N°.1 Zone llll If' I PIpe N" I $peemen 00Ildi!I0n I Qu.cl. 00 MW I 10 1 va,. 
Cal ... If' MulISh N' Zona Lde N' Tubo N' I Ls , 2 3 1 4 J AVO· I 1 I 21 3 1 4 1 AVO· I 1 I 2 I 3 I 4 Avg. 

l4320 1820246 M 0 I I 8 J 1 144.0 148.0 135.0 I 146.0 I 143.51 150.0 I 149.0 1 1491) 1 148~ 149.0 L 144.0 1 '.01'.0 I 149.0 I 150.0 147.3 5.6 

~vg: Avara!l81 Promedio Ls: Location or 88111* , UbIc:acI/)n de II _Ita Mio: Mrnlmllllll Minimo Quod: Quadrant I Cuedrenl8 

Bo Body I CUllrpo M: Midde, r.ted1o MW: Middle wan, Cenlro Var: VariatIon I Variaci6n 

10: tntern" cliamelllf I Dtilmelro tn18,no Max: MlXirAlm I Mbimo 00: OuIIIde dWneter I Dtt\meito edemo 

L. ~_ . _ B~NDING I DOBLEZ - -- --
-- -~- -

518_' Norma: SI:ordard , Nann., 

He.lN· S.mpleN' La R8eUII Heal N" SampleN" Ls Resun 
CoI_N· ~N' Reoulblclo CcDdIN' Mu..shlf' RISUIIado 

243ZU Il/21Il46 B GoodlBLI<110 24)20 1920244 B GoocIIllu<nD 

[Ii: 80dy I cu.;,;.; --- - l5: LOCIIIon oI..-.p1e I Ubicaci6n de 10 rnuHlr. 

'.oorwIU'O-......... I>y._.riZOi:i ... t.iiiiIiiCl-.~~ .. _ 0i1-... ~_ ...... ~_.9'_ 
·ren •• s·,,1tarrj>od. In ........ _'oI .......... -"--.kI,.I_._oI~ .... __ "confD~," "o"",inIIII ... -. 

biMer1hto~rbRvfOftt'ly ..... nfttlCI"noC.aow.dus ... kN.r~lIndfOt~"tt.~to"'ltW. 

FOR03171 



::. :::0::.1 ~ L I ~ - INSPECTION CERTIFICATE Number I NUmero: 1 ~~e ~pBgin3: :- •• ,~.;,,:.~ :,r.o. 0,;' ~.:. 

~Tenaris 
!,~C.:t.°'I-·' ~r .r . .l"~ 

678572 ~,.~,.~ ' -::: "~~"; :; 

I:: ::':1:', .::-~~::. '",1 

(BS EN 10204 3.1: 2004 -ISO 10474 3.1B: 1991 ) Date lOla: August 2 •• 2012 
::; ~ ~" .. ~,\:,\.! '~ ' .. , 

CUI!"""" I Cllan!e: VAN LEEUWEN PIPE & TUBE (CANAOA) IN 1~"S!ome,·. Order I1em I Olden Cilenle • Item. l~tJ!iramcr·s RefcrcllCe I Rct. del' Cltente: Uanulac!UR!'·s Works Order N' I ConlirmaCl6n de Venia: 

45001532-00012 N/A SOft3lO2 
M.""".ctur1ng ProceSlI proceeo ~ /Ja""f8cIur-a: Prvduct Type/llpO de Producto: SUrface { SupOff"M!: 
SEAMLESS HOT ROLLED CARBON STEEL PIPE-tflGH TEMPERATURE SERV. INT BARE IEXT VARNISHED 

Stmdard 0( SpeciliQlticn I Normas 0 Especilicaciones: Sleel Glade f Grado de "cero: Ends I E1dn!mos: 

ASTMIASME NSf;.10&f0CSf;. Z2.S.1..fJ7 CAT.I SSPSPO037311+NACE MR011510103+IPRO LP-008 Bl2tO CAT I SS BEVELLED AT 30 DEG. ASTM 

DrneNions { [);men.lones: Schedule f c.dula: l.lInglh Il.cngitud: Quantity 1 eanlldad: 17 Pes/pz NomIna! Weigh! f Peoo Nomlnat 

2 318 X 0.344 INCH 1&0 123.62FT 2"" LB 7.48 LBIFT 
6D.30X'.7-'MM SRL(SPI 9U4MTS 11,. KG 11.11 KGIM 

HYDROSTATIC TEST I PRUEBA HIORAuLICA 

Pressure I n~' rm.fTlImpO 
- _ _ ,~ ._~ _ _ D. -" 

ReIUlIs I Resulllldo 

U,./Unl<*l. Value 1 Vlllo, Seconds I Segundo. 

PSI 3,000 ~ .SiiiiSIiidDij ISaflAfactario 

[ SPECIAL REQUIREMENTS I REQUERIMIENTOS ESPECIALES 

Condi1iort1 J '-#vc,.,..\.u.,P 

P\pII .... lduOI mll!lOOll.m I MagnllflSMo f8ma~Ie de 1IiI,., 
En<! pro_no I Protector de elllrerno 

,_ . _& __ ...... ~ a 

Desmpilon IDlisCifjiCiOn 
30 GAUss 
NON LIFTABLE CLOSED PLASTIC PROTECTOR FOR FLAT I BEVELED PIPE. S\JP?UER METAla:NTRO. 

[ __ . _ SUPPLEMENTARY INFORMATION (INFORMACION SUPlEMENTARIA 

SuIrP-"'1Y llll"ormll!lcn 
Inf0rrMd6n SOpI..,..,Iati" 

• ... IINUF ... C"TlJRED ElV TEN.O.RIS SlOERCA' 'rABRICADO POR TEHARIS SIDERCA' 
• ... CIERAGE PROCESS" 'PROCESO OE ACEMCION" 
STEEL MAKING PROCESS: E.A.F 1l.F AND CONTINUOUS CASTING· FUll AlUMINIUM KILLED AND fiNE GRAIN FABRICIIoCICN OE ACERO; FUNDICION PDR ARCO ELECTRICO Y COLADO CONTINUO - ACERO CALMAOO Al AlW, ~ 
PRACTlCE 

THE IF PRACTICE INClUDES ARGON RINSE AND A FINAL INJECTION OF CALCIUM SIliCIDE WIRE FOR 
M1CROINctUSION SHAPE CONTROL. 
• ... A~ FREE FROM MERCURY CONTAalINATlON. 
'ROlllNG PROCESS-
-MANUFACTURING PROCESS: SEAMLESS HOT ROI.LED. 

PRACTlCA DE GIWIO fINO 
-LA pRACTlCA DE AAND EN EL HORNO • CUCH.AR.A INCLUYE AGITACION POR ARGON Y UNA INYECCtON FINAl. DE L 
VARIlLA DE SILICIURO DE CALCIO PARA OBTENER UNA FORMA GLOBUlAR DE EVENTUALES MICROINCLUSIONE5. 
-MATERlIIl. UBRE DE CDNTAMINACI6H DE MERCURIO. 
PROCESO DE LAMINAClON" 

.f'ABRICAC!6N DE TUBO: ~NAOO EN CAliENTE Y SIN COSlURA. 

* Cli1itado se em1~ medlltn" ";tIm. eotn;t~..IlIlmdO y *II 'tt1ldlllclO COlI r.-m. -cICCi"o"IC.1 E' cortI\Qdo ~.u ~~e IInpr~so cllogo 
. __ ."". Encaoede""",,,,"_del_ ~.lIIoopI •. illb"'8._lI oon1"""".d"", ... rltinel~.clnd." 
I~ POI eu.IquIer uco ~iII 0 In:IktIId~ c.~.lor«idn vm fnirlCI)C,6n estara stAeta • b tw. 

FOR03171 

I 



') : .... : ... ~ -, -: 
INSPECTION CERTIFICATE Number I IfOmero: I ~e ~pa9Ina: : .. " ',- ~ .'!-~ 

~Tenaris 
.c.~>,. ~-,:.: ...... : ',:," c ;. 

678572 
, '.: ', .. ;'." '. 
,~1 .. :!"-: ",,!':': ...... , 

(BS EN 10204 3.1: 2004 -ISO 10474 3.1B: 1991) Date I Ola: August 24, 2012 
"1 '.:-'':' .. :;.;'I .!-,: , •• 

jeuslomer I CIIente: VAN LEEUWEN PIPE & TUBE ICANAOAlIN lCYS1omer" On:!er IIBm I O,den CI ........ -Item: l;:Uotornolr·. Reier<!""" I FlBI. del CIerII.: l,janul3cluret's Works Order N' I Confl1TTl8Cion "" Venia: 
4,001532.00012 HlA 50993102 

Manulaelullng PIllC4IIIII PnlC810 de Manuladura. PrcdllO:! Type/Tipode Produelo: Surf..,. I Sy.,.rIi~ 

SEAMLESS HOT ROLLED CARBON If EEL PIPE·HIGH TEMPERATURE SERY. INT BARE tEXT VARNISHED 

r.;lIndard or Spec:lrallon I Norma. " Esp.cir~s: S1eeI Grade / GnIdo "" acero: Ends I Exfnlmos: 

ASTM/ASME AfSA10l+CSA Z245.1..or CAT.I SSPSPDD37311 ..... ACE MR017111D10:S+IPRO LP-006 91210 CAT I 5S BEVELLED AT 30 DEG. ASTM 

P~101l51 Dlmen,.lon .. : SchedlJl" I C~Wla: Lengllli Longll\l4: Q.nontity I Canlldad: 17 Pc-'l!z Nominal Weight I PelO "'amlnel: 

2 31 a x D.344 INCH 160 3Z3.6ZFT 2410LIl UIiLBlFT 
~.30 X 11.74 MM SRL(SP) II.MMTS 1116 KG 11.11 KGlM 

SuPPLEMENTARY INFORMATION I INFORMACION SUPLEMENTARIA 

SupplemMlary In'ormalion 
InIotmaeI6n Suplemcn1arul 

'CONTROLS' 'CDN1ROlES' 
·VlSU.-J. AND DlMENSIONAL INSPECllON: SATISFACTORY -<:ONTROI. VISUAL v DIMENSIONAL: SATISFACTORIO. 
'MATERIAL CONDITIONS' 'CONDICIONES DEL MATERIAL' 
~T REPAIRED BYWEl.DING. ·NO FlEPARADO !'OR SOLDADURA. 
'STANDAROS' 'NORMAS' 

·EOmON OF REGULATION: ASTMA 10111" I06M·2011 ·EDlCION DE LA NORI,jA: ASTM A 1000A tC6M·2011 
-EDITION REGUlATION: ASME SA 10612010 ·EDICION DE LA NORMA: ASME SA 10812010 
·EDITION OF REGULATION: NACE MR-01-&3 EDITION 2010 • EDICION DE LA NORMA: NACE MR.Ql.Q3 EDICION 2010 
·roITION OF REGULATION: NACE MR 01.15 - ISO 15156-2 : 2009 ·EUIOON DE LA NORMA: NACE MR 01·75 • ISO 151!l8-2: 2009 
·EDITIOIf OF REOOLATlON : CSA Z2~5 : 21107 EDICION DE LA NORMA : CSAZ2"5: 2007 

Md'.r~ lnlonnallcn Arf<f~itlnellnfMn~tion 

lnbm.cio~ AclIclonai lnIormedan Adici"",,1 

HEA I rHEA 11,j~ I : AS ROLLED. NO ICH 10%. 

NON DESTRUCTIVE ~T: SAllSFACTORY. ONE BLUE BAllO Ott EACIf END. 
INSS'EC'T1ON ME111ODS: E.M.I.lONG. (EXT.) NOTCH 5 "" (INT.) NOTCH lD "" + E.M.I. TRANSV. (EXT l1NT.) 

[ MARKING I MARCACION ---~ 

I 
- - MarI<J"II I ~ ".""'U Mar1:ac!6n ~d6n 

.". Monc>grWtltI/ Gram SIDERCA LLL - Longilud I "",gth 
:NNNNN~ ~de~bo/NbrQfplpo • .:ppp,. Peso/Welghl ~ _______ _ 

-tl)iij ~la 1t.li£ijM tty • c:omrut4t~ ~ end. iI ... lidI .. " etKt"Ol"l;c I4OrtUife. on tIC CitiglNI cr:rtb'ifi 1tIe tride-nwk gt'eon cototed 
·'T' ..... -io....,..,. "_"'OMlltolIMDII~'I __ rwl_.""",oI . . ... "'IItII_""_",ID",,,,;g;nol_1IIoOog 
1_",*"od"",~,on&!OI!IIy"" __ '''''''''._.''' /Oniot ..... .".ro<IJ"'r.1_ ..... _ ..... In. 

FOR03171 

I 

I 



: ·I~':;. ~_ / I • =-- INSPECTION CERTIFICATE Number I Numero: I ;~e~p8gN: .' - • :;..,,~ • .: oj ~ ," ~ ~: 

~Tenaris 
:P:;'~..:;_: ... ; ·:,.:.,.,t u-" 

678572 c.- .. ~.":J.!. .~ "'':! ..:.. . ) ..... . . "': 

.,;':;' ~J~; J;:':<:< .• 1 

(BS EN 102043.1: 2004 -ISO 104743.18: 1991) Dale t Dia: August 2AI, 2012 
;=,' .. ~~!';! ,e:,~~' ~ r" ... 

Customer I CHenIe: VAN LEEUWEN PIPE & TUBE (CANADA) IN I~Sk>mer'~OIder llem I Orden Cllenlc .11"", I~USlon'Ier'S Reference I Ref. del Cliente: MIInufac1Ilf"r'~ Worlts Older N" I Confllmaet6n d~ V~nta: 

45001532-00012 NtA 50993/02 
Manllfacturlng Proc.sal Proc;o:oso d. M"""fac1UfI: Product T)'pIt /TIp<> de Prcduc:II>: SlII'I'."" 'Suparftd. : 
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV, INT BARE /EXT VARNISHED 

Stondard or SpecIIIC8\!On I Norm .. 0 EopeCInc.cianes: Sled Grwde I GmIo da ~: Ends I Extremol: 
ASTMfA8ME Al8A101+CSA ZU5. ' .. 7 CAT.I SSPSP003731t+NACE MR0175/0103+1PRO LP-006 81210 CAT I S8 BEVELLED AT 30 DEG. ASTM 

Dim_ion., Dirnenalones: Scht!du<e I ClIdula: l""9lh I LongItJd: ~I CenIIcI8d: 17 PcslJR Nominal Welghll Paso Nominal: 

2 31. X 0.344 INCH 160 m.12FT 2"" LB 7.411 LBIFT 
110.30 It 1.74 MM SRL.(SP) H.6&MTS 1118 KG 11.11 KGlM 

- ._- MARKING I MARCACION 

I t.!atlQng II ...... , .. 
~ @_ Monograma I Motoog<am API MIn:8CIOn. YIT. Mo 1Ir1rne.ue Yeo" 0IIar18< Uon:acIIm 

: MIIlYV' Mea'Mo Iob1th I Veer • ~:..;.HN)(=;,;x::.;X::.;J()(:..:....=_COI=Id=.:..:./..:.H:..:.eaI= ____________________ --________ .J 

SI.nall,"", (Pipe) 
Estm:Ido (Tullo) 

iTENilR1S sr.fMM, YY ASlWASMi,A)S,t.-'06-60.3 8,7 " ",11 Z SCH 160 BI290 CJ\ TI SS SENdlESS 207KPAX lOll N 

ll1t5 lalO eerufy INII \lie prodUct cIeaCIibaG IIet8 11M been mell1lfllctlftd, ...-r9ed. IeSted. and Inspected in aecordlmC8 
~r DRIer ",qul ... m""Ia, llrI. cerllllalle Is IlOl a cIec*InIIon of IJI\iIIn nor may. be Utld IS • d.cl8r1lllcn of ollgln. 

INSPEC'I1OH COMPANY 

ODMP~'" lIE IN9PECC1ON 

CDmlBlY Name: NlA 
Employ .. Name: N/A 

~.i8 III tsaiidoy. c.cmpuU!lrbd.,nm NWf I. 'IOild '"iii i!Ih(1Itiillc ~ 011 fii origin,f ~ iii Ad'e--mM: V"tc~ ' .... ri,· .. olio."... .... _ ... _"Of'" ltle OI!ginor _",Iowoulcl .. _ • -r 0/., ......... 0Il1ll-.nty .. 1Ie owtg;not .... bId"!! 
...,.,..IH_lhem,.,...lbIIIy ... "Y_r ....... _ .......... .., ... r __ or_wsboocAllociod ......... , 

Slencill~ (F';pe) 
Estarddo (lubo) 

cs.o.. Z245.1-o7 45001532 MADE IN ARGENllNA HNXJOOO( NNNNN LUL 

~ 
OUAUTY CERnFICATIQN DEPT. 

DEf'TO. OI! CERT1ACACI6N [IE CAlJDIID 

C ADELAGO RDmine 

o"'~~~~_ 
RESPONSAIIlE DEL £lePTO. DE ceRl'FIC-.::101'1 DE CAUDIID 

AYERBE F.dumdo 

se-~m~,te-Ir"'erna aYn,DUtitliilCiO yea i1W.daOo
u

irIn inn, cNdrtl'lca-:-EJ O'lfiItado eng" .. ~ W'\PI1l~:J ~ IOfj/D 
IT ......... _. Eo .. 10 do _ 01,..-<104 __ onh!Jle .... copr.._ ~'II .. ""","lcIod """ .. 0If0NI ""_. 

CU:lIqUtC!l" UIO Jt.o;1I D IndobIcIo. Cwtcrullr .Ie~ ,fa fIibd.c&C'O'l estDr.! ..... :. III ~_. 



SPECTRUM N.D.T. LTD 
~ 

= MAGNETIC PARTICLE TEST REPORT 

Client Job# I 13-0856-A Report # 153934 
CALHEX INDUSTRIES POI I Work Sheet # 50317 
Address Requested by Demo # 1014 
CALGARY, ALBERTA ANDREW BENNS Procedure # MP2 REV4 
Work Description Material Surface 
INSPECTION OF TUBESHEET BEVELED EDGES BEFORE CARBON STEEL AS WELDED 
WELDING 
Code Acceptance Criteria Ambient Temp Background I Batch 
ASME V ART 7 ASME VIII DIV 1 APP 6 18 DEG C WCP2/13H19K 102249 
Technique Equipment/Serial # Power Lifting Capability Check 
CONTINUOUS MAGNETISM HAND YOKE 121608 AC 110 V 10 LB OK 
Particle type Batch # Particle Size Particle Manufacture 
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS 
Light Source Light intensity Inspection surface Inspector 
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler 

Identification Description Comments 

13-0856-A Inspected tubesheet AlB No indications found at time of inspection. 
beveled edges before -ACCEPTABLE-

welding. 

Ind No Position Length Remarks 

CIjtAI'JPES. MODIFICATIONS. ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT. 

CLIENT .1 J.f~ INSPECTOR I LEVEL I DATE I LX' r~:[j u ..:: :.<'"~~) CGSB II # 1259 / SNT II Feb. 03. 2014 
I /' • ~ 

c ) " 



Client 
CALHEX INDUSTRIES 
Address 
CALGARY, ALBERTA 
Work Description 

SPECTRUM N.D.T. LTD 
MAGNETIC PARTICLE TEST REPORT 

Job# I 
PO# I 
Requested by 
ANDREW BENNS 

13·0856·A Report # 
Work Sheet # 
Demo # 
Procedure # 

153910 
50310 
1014 

MP2 REV4 
Surface 

INSPECTION OF NOZZLE CUT OUTS. 
Material 
CARBON STEEL AS WELDED 

Code 
ASME V ART 7 
Technique 
CONTINUOUS MAGNETISM 
Particle type 
MI-GLOW 820 
Light Source 
GE 12V AUTO BULB 

Identification 

13-0856-A 
Shellside 

Ind No Position 

Acceptance Criteria 
ASME VIII DIV 1 APP 6 
EquipmenUSerial # 
HAND YOKE 121608 
Batch # 
17381 
Light intensity 
1100 LUX 

Description 

Nozzle N 1 A cut out 

Nozzle N2A cut out 

Length 

Ambient Temp 
18 DEG C 
Power 
AC 110 V 
Particle Size 
<20 Um AVG. 
Inspection surface 
EXTERNAL 

Background I Batch 
WCP2/12K11 K 13211 
Lifting Capability Check 
10 LB OK 
Particle Manufacture 
CIRCLE SYSTEMS 
Inspector 
S. Taffs/K.Gowler 

Comments 

No indications found at time of inspection. 
-ACCEPTABLE-

No indications found at time of inspection. 
-ACCEPTABLE-

Remarks 

CHAN~ES . MODIFICATIONS. ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT . 

CLIENT 1\ ..,if--/",-, INSPECTOR I LEVEL I DATE 
l ~- JAN 2 a 2014 '- :.<;-~;) CGSB" # 12591 SNT II Jan . 28. 2014 



Client 
CALHEX INDUSTRIES 
Address 
CALGARY, ALBERTA 
Work Description 

SPECTRUM N.D.T. LTD 
MAGNETIC PARTICLE TEST REPORT 

Job# I 
PO# I 
Requested by 
ANDREW BENNS 

13-0856-A Report # 
Work Sheet # 
Demo # 
Procedure # 

153903-1 
50307 
1014 

MP2 REV4 
Surface 

INSPECTION OF NOZZLE CUT OUTS. 
Material 
CARBON STEEL AS WELDED 

Code 
ASME V ART 7 
Technique 
CONTINUOUS MAGNETISM 
Particle type 
MI-GLOW 820 
Light Source 
GE 12V AUTO BULB 

. 

Identification 

13-0856-A 
Sheltside 

Tubeside 

Ind No Position 

Acceptance Criteria 
ASME VIII DIV 1 APP 6 
EquipmenUSerial # 
HAND YOKE I 21608 
Batch # 
17381 
Light intensity 
1100 LUX 

Description 

Nozzle C1 b cut out 

Nozzle C1c cut out 

Nozzle C2b cut out 

Nozzle C2c cut out 

Nozzle N3b cut out 

Nozzle N4b cut out 

Nozzle C3a cut out 

Nozzle C3b cut out 

Nozzle C1a cut out 

Nozzle C1d cut out 

Nozzle C2a cut out 

Nozzle C2d cut out 

Length 

Ambient Temp 
18 DEG C 
Power 
AC 110 V 
Particle Size 
<20 Um AVG . 
Inspection surface 
EXTERNAL 

Background I Batch 
WCP2/12K11K/3211 
Lifting Capability Check 
10 LB OK 
Particle Manufacture 
CIRCLE SYSTEMS 
Inspector 
S. Taffs/K.Gowler 

Comments 

No indications found at time of inspection. 
-ACCEPTABLE-

No indications found at time of inspection. 
-ACCEPTABLE-

No indications found at time of inspection. 
-ACCEPTABLE-

No indications found at time of inspection. 
-ACCEPTABLE-

No indications found at time of inspection. 
-ACCEPT ABLE-

No indications found at time of inspection. 
-ACCEPTABLE-

No indications found at time of inspection. 
-ACCEPTABLE-

No indications found at time of inspection. 
-ACCEPTABLE-

No indications found at time of inspection. 
-ACCEPT ABLE-

No indications found at time of inspection. 
-ACCEPTABLE-

No indications found at time of inspection. 
-ACCEPTABLE-

No indications found at time of inspection. 
-ACCEPTABLE-

Remarks 

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

CLIENT y~ INSPECTOR I LEVEL I DATE 
t.\ \ ,<...:_~~~_) CGSB II # 1259 I SNT II Jan. 27, 2014 

, ,., ,.,n~ -...-G '\ rtl'l II .J LU'" 



SPECTRUM N.D.T. LTD 
MAGNETIC PARTICLE TEST REPORT 

Client Job# I 13-0856-A Report # 158439 
CALHEX INDUSTRIES LTD. I Work Sheet # 54191 
Address Requested by Demo # 1013 
CALGARY AB. MRA BENNS Procedure # MP2 REV4 
Work Description Material Surface 
SHELL SIDEfTUBE SIDE WELDS AND PICK UP AREAS CARBON STEEL SMOOTH 
Code Acceptance Criteria Ambient Temp Background 1 Batch 

ASME VIII DIV I APP6 20 DEG C WCP 2 62K38946 

Technique EquipmenUSerial # Power Lifting Capability Check 
AC CONTINUOUS B-300 115288 120 V AlC 20LB. 

Particle type Batch # Particle Size Particle Manufacture 
MI GLOW 820 18721 LESS THAN 20 MICRONS MAGNAFLUX 

Light Source Light intensity Inspection surface Inspector 
12 V AUTO LIGHT 1000 uW SMOOTH JESSE TAYLOR! K GOWLER 

INSPECTION WAS CARRIED OUT ON THE FOLLOWING ITEMS 

TUBE SHEETS A & B exposed edges after welding 

SHELL SIDE All attachment welds 
All temp. attachment/ground areas 
Nozzle cat."O" welds N-1a, N-2a 
2x saddle repads to shell welds 
2x lift lugs to shell fillet welds 
Name plate bracket to shell fillet welds 

TUBE SIDE All attachment welds 
All temp. attachment/ground areas 
Nozzle cat "0" welds N-3b, N4b, C-3a, C-3b. 

THERE WERE NO REJECTABLE DEFECT INDICATIONS ACCEPTABLE 

Ind No Position Length Remarks 

Reg Hrs 1.5 OT1 Hrs OT2 Hrs Consumables 1CAN 
CHANGES. MODIFICATIONS. ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT. 

CLl~, INSPECTOR LEVEL DATE 

FEB 18 201 ~ 
y-) CGSB LEVEL II 1259 FEB 142014 - .- SNT LEVEL II 

',? 

" -' 



SPECTRUM N.D.T. LTD 
MAGNETIC PARTICLE TEST REPORT 

Client Job# I 13·0856·A Report # 153975 
CALHEX INDUSTRIES PO# I Work Sheet # 50332 
Address Requested by Demo # 1014 
CALGARY, ALBERTA ANDREW BENNS Procedure # MP2 REV4 
Work Description Material Surface 
INSPECTION OF LIFTING LUGS TO CHANNEL FILLET WELDS. CARBON STEEL AS WELDED 

JX2) 
Code Acceptance Criteria Ambient Temp Background I Batch 
ASME VART7 ASME VIII DIV 1 APP 6 18 DEG C WCP2/13H20K I 01452 
Technique Equipment/Serial # Power Lifting Capability Check 
CONTINUOUS MAGNETISM HAND YOKE 121608 AC 110 V 10 LB OK 
Particle type Batch # Particle Size Particle Manufacture 
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS 
Light Source Light intensity Inspection surface Inspector 
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler 

Identification Description Comments 
13-0856-A 
Tubeside Inspected Lifting lugs to No indications found at time of inspection. 

channel covers fillet welds. -ACCEPTABLE-
(x2) 

Ind No Position Length Remarks 

(~t\NGES. MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT. 

CLlEN) 'd V INSPECTOR l LEVEL I DATE 
~FE8 18 2014 ~. :'<-:~-'~ ,) CGSB II # 12591 SNT II Feb. 13,2014 

G 



SPECTRUM N.D.T. L TO 

ULTRASONIC TEST REPORT 

Client Job# 13-0856-A Report # 169086 
CALHEX Req # or PO # Work Sheet # 49370 
Address Requested by Demo # 1018 
CALGARY; ALBERTA MR. ABENNS Procedure# UP4 REV 1 
Work Description Code Acceptance criteria 
INSPECTION OF NOZZLE CAT D's ASME VART 4 ASME VIII DIV. 1 APP 12 
Material Surface Size Scanning Surface 
CARBON STEEL AS WELDED <OS I.D. 
Instrument Model Serial # Calibration Std 
GE USN 58L 02240X IIW BLOCK 99-6262 
Sensitivity I Couplant Inspector 
3/32 INCH DIAMETER HOLE, DAC. EXOSEN A. DACHY, 

Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity 

60 Deg 4 mHz PHOENIX C3570 8X9mm 47 dB +6 dB 
70 Deg 4 mHz PHOENIX B7880 8X9mm 48dB +6 dB 

o Deg 5 mHz Long 02217X 1/2" Dia 80% BWE +6 dB 

Identification Description Remarks 

SHELLSIDE - N1a, N2a INITIAL INSPECTION ACCEPTED 

Ind # Depth Length Amplitude Probe(s) Remarks Classification 
(Inch) (Inch) (dB's) 

A = Acceptable minor non reportable indication B = Acceptable reportable indication C = Rejectable indication 
Reg Hrs 0.5 I OT1 Hrs I OT2 Hrs Consumables 

,cH~~S, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT. 

CLIENT ~ \~ INSPECTOR LEVEL DATE 

~\ FEB 111 1U14 o.ll~ CGSB II # 14261/ SNT /I FEB 07, 2014 

U 



SPECTRUM N.D.T. LTD 

ULTRASONIC TEST REPORT 

Client Job# 13-0856 A Report # 164409 
CALHEX Work Sheet # 9333 
Address Requested by Demo # 1018 
CALGARY; ALBERTA Q.C DEPT. Procedure# UP4 REV1 
Work Description Acceptance Criteria Code 
INSPECTION OF CAT D WELDMENTS ASME VIII DIV. 1 APP 12 ASME V ART 4 
Material Surface Thickness Scanning Surface 
CARBON STEEL FLUSH UP TO 1.00" EXTERNAl/INTERNAL 
Instrument Model Serial # Calibration Std 
GE USN 58L 01T15K IIW BLOCK-99-6262 
Sensitivity Couplant Inspector 
3/32" DIA. HOLE SET AT 80% FSH + 6db EXOSEN C MAGDEEI M EDWARDS 

Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity 
45 Deg 2 mHz MWB 7001 8X9mm 51 dB + 6dB 
60 DeQ 2 mHz MWB 32458 8X9mm 58 dB + 6dB 
70 DeQ 4 mHz MWB 50161 8X9mm 59 dB + 6dB 
o Deg 2.25 mHz Long 013WR8 1" Dia 75 % BWE + 6dB 

Identification Description Remarks 

N3B CAT D WELD ACCEPTABLE 
INITIAL INSPECTION 

Ind # Depth Length Amplitude Probe(s) Remarks Classification 
(Inch) (Inch) (dB's) 

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

Reg Hrs 2 OT1 Hrs OT2 Hrs Consumables 

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

CLIENT 

~B1Ell 
INSPECTOR LEVEL DATE 

~ 14 . oJ =J5~'::- .~( CGSB III SNT III FEB. 142014 
~ (.c· 

~ \ 



SPECTRUM N.D.T. LTD 

ULTRASONIC TEST REPORT 

Client Job# 13-0856 A Report # 164406 
CALHEX Work Sheet # 9331 
Address Req uested by Demo # 1018 
CALGARY; ALBERTA Q.C DEPT. Procedure# UP4 REV1 
Work Description Acceptance Criteria Code 
INSPECTION OF CAT D WELDMENTS ASME VIII DIV. 1 APP 12 ASME V ART 4 
Material Surface Thickness Scanning Surface 
CARBON STEEL FLUSH UP TO 1.00" EXTERNAL/INTERNAL 
Instrument Model -Serial # Calibration Std 
GE USN 58L 01T15K IIW BLOCK-99-6262 
Sensitivity Couplant Inspector 
3/32" DIA. HOLE SET AT 80% FSH + 6db EXOSEN C MAGDEEI M EDWARDS 

Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity 
45 Deg 2 mHz MWB 7001 8X9mm 51 dB + 6dB 
60 DeQ 2 mHz MWB 32458 8X9mm 58dB + 6dB 
70 Deg 4 mHz MWB 50161 8X9mm 59dB + 6dB 
o Deg 2.25 mHz Long 013WR8 1" Dia 75 % BWE + 6dB 

Identification Description Remarks 

N4B CAT D WELD ACCEPTABLE 
INITIAL INSPECTION 

Ind # Depth Length Amplitude Probe(s) Remarks Classification 
(Inch) linch) (dB's) 

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

Reg Hrs 2 OT1 Hrs OT2 Hrs Consumables 

C7IANGES. MODIFICATIONS. ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT. 

CLIENT 

~ ~ 
INSPECTOR LEVEL DATE 

F EB 18 201 
. -'~~~c- .... ,' CGSB III SNT III FEB. 142014 

r-t ~ ( --

\ ~ 



SPECTRUM NDT LTD. I RR': 561 29 
Radiographic Inspection Report 

C~ .JT: L i I hex 
JOB #: 11- C)~ 5"l - A 

JOB LOCATION: c~ '.j ~ry, A J 

P.O. #: DATE: Feb '1 'J £014 
ISOTOPE: IR" 2 

FILM/CASS: 1 

TECH #1 

FILM: GAVERT 04 CJ 
05 IZ1 
07 CJ 

COOE: UW51 c::::J 
UW52 ~ 
831 .3 []§] [§Q] 
OTHER c::::J 

MATERIAL: 0 cs CJ ss 

VEIWING CiZJ sw CJ EXPOSURE 

CJ OW [Z] EFSS: 3.5mm± OTHER: 

ABBREVIATIONS: (LEGEND) 
IF· INCOMPLETE FUSION 
Ip· INCOMPLETE PENETRATION 
S· SLAG 

FILM NO. LOCATION 

<:"\6 0- ,~ 

.~~ 0- ,~ 

-

I III;;. r' ECTOR : 

AS NT II 

ASNTIII 

CGSB II 

IF IP S P I 

p. POROSITY 
I· ICICLES 
UC • UNDERCUT 

UC BT C LC 

BT· BURN THROUGH 
C - CRATER 
HL - HIGH-LOW 

CR OK I1EJ REMARKS 

i'J 
!'J 

LC • LOW COVER 
CR· CRACK 

SFD DIA. SOD 

,,1 q g.t; 
q ~ ~.£ 

CLIENT REPRESENTATIVE: 
"-U:1J=.-t'Ie::n-'UNSIBILITY OF THE CLIENT OR THEIR REPRESENTATIII. . 

COMMENTS: 

MSSOFD TH ICK IIEXP Wf; 

<be I A. 
U' , A 



SPECTRUM N.D.T. LTD 
MAGNETIC PARTICLE TEST REPORT 

Client Job# I 13-0856-8 Report # 153935 
CALHEX INDUSTRIES PO# I Work Sheet # 50317 
Address Requested by Demo # 1014 
CALGARY, ALBERTA ANDREW BENNS Procedure # MP2 REV4 
Work Description Material Surface 
INSPECTION OF TUBESHEET BEVELED EDGES BEFORE CARBON STEEL AS WELDED 
WELDING 
Code Acceptance Criteria Ambient Temp Background 1 Batch 
ASME VART 7 ASME VIII DIV 1 APP 6 18 DEG C WCP2/13H19K 1 02249 
Technique EquipmenUSerial # Power Lifting Capability Check 
CONTINUOUS MAGNETISM HAND YOKE 121608 AC 110 V 10 LB OK 
Particle type Batch # Particle Size Particle Manufacture 
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS 
Light Source Light intensity Inspection surface Inspector 
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler 

Identification Description Comments 

13-0856-B Inspected tubesheet AlB No indications found at time of inspection. 
beveled edges before -ACCEPTABLE-

welding. 

Ind No Position Length Remarks 

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

CLIENT~; INSPECTOR I LEVEL I DATE 
r(~b ii ' 

., 
<...: :<-"~ .~ ) CGSB II # 12591 SNT II Feb. 03,2014 

i .1 l':~ 

(-.J \ 



SPECTRUM N.D.T. L TO 

MAGNETIC PARTICLE TEST REPORT 

Client Job# I 13-0856-8 Report # 153911 
CALHEX INDUSTRIES PO# I Work Sheet # 50310 
Address Requested by Demo# 1014 
CALGARY, ALBERTA ANDREW BENNS Procedure # MP2 REV4 
Work Description Material Surface 
INSPECTION OF NOZZLE CUT OUTS. CARBON STEEL AS WELDED 
Code Acceptance Criteria Ambient Temp Background / Batch 
ASME V ART 7 ASME VIII DIV 1 APP 6 18 DEG C WCP2/12K11K/3211 
Technique Equipment/Serial # Power Lifting Capability Check 
CONTINUOUS MAGNETISM HAND YOKE /21608 AC 110 V 10 LB OK 
Particle type Batch # Particle Size Particle Manufacture 
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS 
Light Source Light intensity Inspection surface Inspector 
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler 

Identification Description Comments 

13-0856-B Nozzle N1 B cut out No indications found at time of inspection . 
Sheliside -ACCEPTABLE-

Nozzle N2B cut out No indications found at time of inspection. 
-ACCEPTABLE-

Ind No Position Length Remarks 

I C ,fA ,A=}.. , MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT. 

CLlEN~ ~ INSPECTOR I LEVEL I DATE 

JAN za 2vi!1 <- -<'~~-) CGSB II # 1259/ SNT II Jan. 28,2014 
- c 

'-J 
. 



SPECTRUM NOT L TO ., . . . 
MAGNETIC PARTICLE TEST REPORT 

Client Job# I 13-0856-8 Report # 153904 
CALHEX INDUSTRIES pot I Work Sheet # 50307 
Address Requested by Demo # 1014 
CALGARY, ALBERT A ANDREW BENNS Procedure # MP2 REV4 
Work Description Material Surface 
INSPECTION OF NOZZLE CUT OUTS. CARBON STEEL AS WELDED 
Code Acceptance Criteria Ambient Temp Background I Batch 
ASME V ART 7 ASME VIII DIV 1 APP 6 18 DEG C WCP2 I 12K11K I 3211 
Technique EquipmenUSerial # Power Lifting Capability Check 
CONTINUOUS MAGNETISM HAND YOKE I 21608 AC 110 V 10 LB OK 
Particle type Batch # Particle Size Particle Manufacture 
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS 
Light Source Light intensity Inspection surface Inspector 
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler 

Identification Description Comments 

13-0856-B Nozzle C 1 f cut out No indications found at time of inspection. 
Shellside -ACCEPTABLE-

Nozzle C2f cut out No indications found at time of inspection. 
-ACCEPTABLE-

Tubeside Nozzle N3a cut out No indications found at time of inspection. 
-ACCEPT ABLE-

Nozzle N4a cut out No indications found at time of inspection. 
-ACCEPTABLE-

Nozzle C3c cut out No indications found at time of inspection. 
-ACCEPTABLE-

Nozzle C3d cut out No indications found at time of inspection. 
-ACCEPTABLE-

Nozzle C1e cut out No indications found at time of inspection. 
-ACCEPTABLE-

Nozzle C2e cut out No indications found at time of inspection. 
-ACCEPTABLE-

Ind No Position Length Remarks 

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

CLIENT 1 -W~ INSPECTOR I lEVEL I DATE 
~-JAN [0 2Ci4 ~. ~~.:) CGSB II # 1259 I SNT II Jan. 27, 2014 

L 

CJ 



SPECTRUM N.D.T. LTD 
MAGNETIC PARTICLE TEST REPORT 

Client Job# I 13-0856-B Report # 158440 
CALHEX INDUSTRIES LTD. I Work Sheet # 54191 
Address Requested by Demo # 1013 
CALGARY AB. MR A BENNS Procedure # MP2 REV4 
Work Description Material Surface 
SHELL SIDErrUBE SIDE WELDS AND PICK UP AREAS CARBON STEEL SMOOTH 
Code Acceptance Criteria Ambient Temp Background 1 Batch 

ASME VIII DIV I APP6 20 DEG C WCP 2 62K38946 

Technique EquipmenVSerial # Power Lifting Capability Check 
AC CONTINUOUS B-300 115288 120 V AlC 20LB. 

Particle type Batch # Particle Size Particle Manufacture 
MI GLOW 820 18721 LESS THAN 20 MICRONS MAGNAFLUX 

Light Source Light intensity Inspection surface Inspector 
12 V AUTO LIGHT 1000 uW SMOOTH JESSE TAYLORI K GOWLER 

INSPECTION WAS CARRIED OUT ON THE FOLLOWING ITEMS 

TUBE SHEETS A & B exposed edges after welding 

SHELL SIDE All attachment welds 
All temp. attachment/ground areas 
Nozzle cat."O" welds N-1a, N-2a 
2x saddle repads to shell welds 
2x lift lugs to shell fillet welds 
Name plate bracket to shell fillet welds 

TUBE SIDE All attachment welds 
All temp. attachment/ground areas 
Nozzle cat "0" welds N-3b, N4b, C-3a, C-3b. 

THERE WERE NO REJECTABLE DEFECT INDICATIONS ACCEPTABLE 

Ind No Position Length Remarks 

Reg Hrs 2 OT1 Hrs OT2 Hrs Consumables 1CAN 
CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT. 

CL1E~ INSPECTOR LEVEL DATE 
- - -

CGSB LEVEL II 1259 FEB 142014 
C~?~::£::~/ I ' FE8 1 B 2014 SNT LEVEL II 

/' 

LJ 'J 



SPECTRUM N.D.T. LTD 
MAGNETIC PARTICLE TEST REPORT 

Client Job# I 13-0856-8 Report # 153976 
CALHEX INDUSTRIES PO# I Work Sheet # 50332 
Address Requested by Demo# 1014 
CALGARY, ALBERTA ANDREW BENNS Procedure # MP2 REV4 
Work Description Material Surface 
INSPECTION OF LIFTING LUGS TO CHANNEL FILLET WELDS . CARBON STEEL AS WELDED 
(X2) 
Code Acceptance Criteria Ambient Temp Background 1 Batch 
ASME V ART 7 ASME VIII DIV 1 APP 6 18 DEG C WCP2/13H20K 1 01452 
Technique Equipment/Serial # Power Lifting Capability Check 
CONTINUOUS MAGNETISM HAND YOKE 1 21608 AC 110 V 10 LB OK 
Particle type Batch # Particle Size Particle Manufacture 
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS 
Light Source Light intensity Inspection surface Inspector 
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler 

Identification Description Comments 
13-0856-B 
Tubeside Inspected Lifting lugs to No indications found at time of inspection. 

channel covers fillet welds. ·ACCEPTABLE-
(x2) 

Ind No Position Length Remarks 

, C~lI\t\lOES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT. 

CLlENT !J.(;;. V INSPECTOR I LEVEL I DATE 
\/-FEB 1 ~ Z014 ~ . ..<-:~< .. 

, 
CGSB II # 12591 SNT II Feb. 13,2014 

U 



SPECTRUM N.D.T. LTD 

ULTRASONIC TEST REPORT 

Client Job# 13-0856-8 Report # 169087 
CALHEX Req #or PO# Work Sheet # 49370 
Address Requested by Demo # 1018 
CALGARY; ALBERTA MR. A BENNS Procedure# UP4 REV 1 
Work Description Code Acceptance criteria 
INSPECTION OF NOZZLE CAT D's ASMEVART4 ASME VIII DIV. 1 APP 12 
Material Surface Size Scanning Surface 
CARBON STEEL AS WELDED <0.5" I.D. 
Instrument Model Serial # Calibration Std 
GE USN 58L 02240X IIW BLOCK 99-6262 
Sensitivity I Couplant Inspector 
3/32 INCH DIAMETER HOLE, DAC. EXOSEN A. DACHY, 

Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity 

60 Deg 4 mHz PHOENIX C3570 8X9mm 47 dB + 6 dB 
70 Deg 4 mHz PHOENIX B7880 8X9mm 48 dB + 6 dB 

o Deg 5 mHz Long 02217X 1/2" Dia 80% BWE + 6 dB 

Identification Description Remarks 

SHELLSIDE - N1 b, N2b INITIAL INSPECTION ACCEPTED 

Ind # Depth Length Amplitude Probe(s) Remarks Classification 
(Inch) (Inch) (dB's) 

A = Acceptable minor non reportable indication B = Acceptable reportable indication C = Rejectable Indication 
Reg Hrs 0.5 I OT1 Hrs I OT2 Hrs Consumables 

~ C{iI\NG.ES. MODIFICATIONS. ALTERATIONS OR ADDITIONAL WEI-.DING WITHOLIT RE-I NSPECTiON VOIDS REPORT 

CLlE~ ~ INSPECTOR LEVEL DATE 

14 O-{i!~~ CGSB II # 14261 / SNT II FEB 07, 2014 
FEB 1 t 7j 

V 



SPECTRUM N.D.T. LTD 

ULTRASONIC TEST REPORT 

Client Job# 13·0856 B Report # 164407 
CALHEX Work Sheet # 9331 
Address Requested by Demo # 1018 
CALGARY; ALBERTA Q.C DEPT. Procedure# UP4 REV1 
Work Description Acceptance Criteria Code 
INSPECTION OF CAT D WELDMENTS ASME VIII DIV. 1 APP 12 ASME V ART 4 
Material Surface Thickness Scanning Surface 
CARBON STEEL FLUSH UP TO 1.00" EXTERNAL/INTERNAL 
Instrument Model Serial # Calibration Std 
GE USN 58L 01T15K IIW BLOCK-99-6262 
Sensitivity Couplant Inspector 
3/32" DIA. HOLE SET AT 80% FSH + 6db EXOSEN C MAGDEEI M EDWARDS 

Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity 
45 Deg 2 mHz MWB 7001 8X9mm 51 dB + 6dB 
60 Deg 2 mHz MWB 32458 8X9mm 58 dB + 6dB 
70 DeQ 4 mHz MWB 50161 8X9mm 59dB +6dB 
o DeQ 2.25 mHz LonQ 013WR8 1" Dia 75% BWE + 6 dB 

Identification Description Remarks 

N3A,N4A CAT D WELD ACCEPTABLE 
INITIAL INSPECTION 

Ind # Depth Length Amplitude Probe(s) Remarks Classification 
(Inch) (Inch) (dB's) 

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

Reg Hrs 2 OT1 Hrs OT2 Hrs Consumables 

CHAbl.GES. MODIFICATIONS. ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT. 

CLlENT~ 

~B 1" 1014 
INSPECTOR LEVEL DATE 

-' -fY.~~- .. ( CGSB III SNT III FEB. 142014 
/'" 

( \) 



SPECTRUM NOT LTD. [RR': 561 30 
Radiographic Inspection Report 

CL r: Cp.' h€:.l\ 
JOB#: 

ISOTOPE: IR'·2 

FILM/CASS: 1 

TECH #1 

EFSS: 3.5mm± 

ABBREVIATIONS: (LEGEND) 
IF - INCOMPLETE FUSION 

FILM: GAVERT 04 D 
05 ~ 

07 CJ 
OTHER: 

P- POROSITY 
I-ICICLES IP - INCOMPLETE PENETRATION 

S - SLAG UC - UNDERCUT 

FILM NO. 

IS' Co 

C '-5 

-

LOCATION 

0- ';;" 
t-,~ 

IF IP S P I UC BT C LC 

JOB LOCATION: C", I j q r v., A) e;-~ 
r I"l 

P.O. #: DATE: feb '1'7 ';1-014-
CODE: UW51 c:=J 

UW52 [iZl 
MATERIAL: [ZJ CS CJ SS 

831 .3 []:ffiJ [EJ 
OTHER c:=J 

VEIWING ~ SW CJ EXPOSURE 

D ow ~ 

BT - BURN THROUGH 
C - CRATER 
HL - HIGH-LOW 

CR OK REJ REMARKS 

~ N 
I't 

LC - LOW COVER 
CR-CRACK 

SFD DIA. SOD 

q <b I~' 
4 15 1(.6' 

CLIENT REPRESENTATIVE: 

MSSOFD THICK # EXP WS 

~ I A 
SID , ~ 

ONSIBILITY OF THE CLIENT OR THEIR REPRESENTATI E 

ASNTII 

ASNTIII 

CGSB II 

COMMENTS: 



the pressure equipment safety authority 

October 25, 2013 

Attention: Document Control 

CALHEX INDUSTRIES LTD 
9515-48 STREET SE 
CALGARY, AB T2C 2R1 

9410 - 20 Ave N.W. 

Edmonton, Alberta, Canada T6N OA4 

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

The design submission, tracking number 2013-07659, originally received on October 15, 2013 was 
surveyed and accepted for registration as follows: 

eRN: W3145.2 

Reg Type: New Design 

Drawing No. : 13-0856-S/-T Rev 010 

Description 

TS Internal Pressure 

SS Internal Pressure 

MAWP 

1379kPa 

1379kPa 

Accepted on: October 25,2013 

Design Temperature 
204°C 

204 °c 

MOMT 
-29°C 

-29°C 

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

If you have any question don't hesitate to contact me by phone at (780) 433-0281 ext 3335 or fax (780) 
437-7787 or e-mail dedovic@absa.ca. 

DEDOVIC, BLAZO 

Page 1 of 1 



CALHEX INDUSTRIES LTD 
9515 48TH STREET SE 
CALGARY AB T2C 2R1 

Attn: DARREN KLADNIK 

Re: Application for Design Registration 

505 - 6th Street, Suite 200 
New Westminster, Be V3L OE1 

Toll Free: 1-866-566-SAFE 

Fax: (778) 396 - 2064 
www.safetyauthority.ca 

Date: November 16, 2013 
Account #: 39806 
Journal #: 58431 
Our File #: 5475972 

The design, as detailed in your, Dwg:13-0856-SfT, for a Heat Exchanger is accepted for registration as follows: 

Registered To: CALHEX INDUSTRIES LTD CRN: W3145.21 

Shell 

Tube 

MDMT: -20 deg F 

MDMT: -20 deg F 

MAWT: 400 deg F 

MAWT: 400 deg F 

MAWP: 200 psig 

MAWP: 200 psig 

Drawing #: 13-0856-S/-T Drawing Revision: 0 1 0 

Conditions Of Registration: 
Registration of Warm Lean 1 Rich Glycol Exchanger. 

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

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

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

cc: 

(PROD) 30400-20 GST #: 87391 2802 RT0001 



) 

) 

Calhex Industries 

Ltd. 

Welding Procedures 

Welding Procedure: 

eX-IN 

Rev. 4 



March 26, 2008 

Sheldon Alcock 

CALHEX INDUSTRIES LTD 
9515-48 STREET SE 

CALGARY, AB T2C 2R1 

Dear Sheldon Alcock, 

9410 - 20 Ave N.W. 

Edmonton, Alberta, Canada T6N OA4 

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

The welding procedures received on March 17, 2008 are accepted for registration as follows: 

Reg. No.: WP-2380.2 Accepted on: March 26, 2008 

Tracking No.: 2008-01881 

Reg Type: Revision To Acc. Design 

Spec. No.: CX-1N REV 4 

, }.~egistered under owner f manufacturer name' CALHEX INDUSTRIES L TO 

Please note the acceptance of the registration does not allow ihe 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 be~n accepted In accordance with A.S.M.E. 
Section IX only. Other A.S.M.E. Code Sections may have additional req4irements 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 

) 



) 
j 

) 

WELDING PROCEDURE SPECIFICATION NO.: _____ -"'C=X-.!.-1.!...:.N~(R=e:..:...:v._...:4~} __ 

WELDING PROCEDURE QUALIFICATION RECORD NO.(S): _...!..P~Q..!..11,...!...P~Q~3,...!...P~Qu..:16=,_ 
PQ31. PQ32 

QUALIFIED FOR 

Base Metal (Typical): _!...-P.!...1 .:::G:.:..!ro::..::u:J::p~s......!.1....l:&~2=-t~o"'!"P.J.1....l:G:::!.r:::.:ou~p~s.....!1~&:-.:2~~=-:----:::-:-:-:-:---=---=:-_-:--
(SA 333 Gr. 6, SA 350 Gr. LF2, SA 420 WPL6, SA 516 Gr. 70, etc.) 

Process(es): GMAW I SMAW Weld Types: GROOVE & FILLET 
Position: ALL POSITIONS Diameter: ALL DIAMETERS 
Filler Metal: ____ ~G.!.!!MA!!:l!...W!...:.:~ER~7~O~S~-2=_o!:!!r....!:6~ __ ~SMA!.!.!!..!W.!..!.:...:...!::E:.!.7~0...!.l1-a:C-...!....1 _____ _ 

BASE METAL CONDITIONS & GROOVE THICKNESS RANGE QUALIFIED: 

NOTCH TOUGHNESS APPLICATIONS TO -46°C AS WELDED 

BASE METAL THICKNESS RANGE __ ...:3~.0~to~2~·O~3....!.!m.!!.m~(O:.:.....1~1...:::..9~to::....8:..: . .;::!.;OO~in"",.)..!!.jn=c::.::::lu",,",si~ve=<--__ 

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 .50 in.) maximum 

j~~--~'~~~~~~~~~~I 
~A BOILERS [SAFETY ASSOCIATION 

PROVINCE OF ALBERTA 
SAFETY' CODES ACT 

WB.DING PROCEDURE 
Reg. NO. WP ............... ~.:3~1..QI..2. ............. " .... . 
Spec No .................. !;..'6..:: .. i..t-!.fJ~.E.rI..'j, . .J. •... 
Weld Process .......... 6..t:'!J.6'!::(, ..... .(?.t'!.~.Y.!. .... .. 
Mati. Gr. P No.J.Jir..Lt.~1D p No~.J •• G.r.:J.±:~ .. . 
Elec. Gr. F NO .... H~.t...';i.._ A No .. .......... L .......... . 
Th. Qual. Forl~Q~gHUltm PVVHT ........... ~.f?. ... .. 
.. "H._ ........ .c..v.:~.::.':!~~f ... , ....... , ................ _ .. . 

. YrJ&.IAo!!2.eay3-'fSIgned =.~ ................... . 
~...,,;r.:~~ERG. P.ENG. 
~ING SPECIALIST 

) PROVINCIAL REGISTRATION 

Prepared By Ludwig Associates Ltd. Page 1 of20 
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Calhex Industries 

Ltd. 

Welding Procedures 
, ) 

Welding Procedure: 

CX-2N 

Rev. I 



~~~~ 
)1hII pl'lssure equipment safety lutholity 

September 01,2005 

Sheldon Alcock 

CALHEX INDUSTRIES L TO 

951548 STREET SE 

CALGARY, AB T2C 2R1 

Dear Sheldon Alcock, 

#200, 4208 - 97 Street 

Edmonton, Alberta, Canada T6E 5Z9 

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

The welding procedures received on August 18, 2005 are accepted for registration as follows: 

Reg. No.: WP-2380.2 Accepted on: September 01. 2005 

Tracking No.: 2005-06606 

Reg Type: Revision To Ace. Design 

Spec. No. : CX-2N REV 1 

) ,~egistered under owner I manufacturer name CALHEX INDUSTRIES LTD 

Please note the acceptance of the registration does not allow the use of this welding procedure in the 
construction, modification, ~r 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 AS.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. 

Endosed is a stamped welding procedure for your reference. 

Sincerely, 

ROSEBERG, BOB, P. Eng. 
Design Survey Engineer 



) 

J 

CALHEX INDUSTRIES LTD. 
,-- -- --- --

9515-4B' ft STREET s.E., CalgalY. AlbBfta, T2e2Rt 

Bus: (0403) 225 ·4395 {CALHEX 5} 

Fax:: (0403) 261 ·2761 

WELDING PROCEDURE SPECIFICATION NO.: _____ ~C~X-::!::2uN...1!(R~e:..!.:v.:..!..1 )'--_ 

WELDING PROCEDURE QUALIFICATION RECORD NO. (S): _.!-PQ::=,4:!J"":,,,P..:!!lO=5'c.:..P..,:::O!...:,;16=:.-_ 

QUALIFIED FOR 

Base Metal (Typical): _-...!....p...!.1~G~~~OU!:!!P!25~1...!&~2~to!....!P __ 1!....:G~~~o~up~s!.....!1w&~2 ________ _ 
(SA 333 Gr. 6, SA 350 Gr. LF2, SA 420 WPL6. SA 516 Gr. 70. etc.) 

PrOcess(es): SMAW Weld Types: GROOVE & FILLET 
Position: ALL POSITIONS Dfameter: ALL DIAMETERS 
Filler Metal: ____ ---=E6~~0:!..!1~O:.a..., =.E7uO'-!1,,!&!.8-:...!1 ________________ _ 

BASE METAL CONDitiONS & GROOVE THICKNESS RANGE QUALIFIED: 
BASE METAL THICKNESS RANGE 
NOTCH TOUGHNESS APPLICATIONS TO -46°C AS WELDED 

3.2 to 203 mm (0.125 to 8,00 in.> incJusive 

COMBINED DEPOSITED WELD METAL THICKNESS 
ASME B31.1 19.1 mm (0.750 in.) maximum 
ASME 831.3 19.1 mm (0.750 in.) maximum 
ASME SECT. VIII, DIV.1 38.1 mm (1.50 in.) maximum 

ALBERTA BOILERS SAFETY ASSOCIATION 
PROVINCE OF ALBERTA 

SAFETY CODES ACT 
WELDING PROCEDURE 

Reo· No. WP ............... 2',.3 .. 8:a.t.z .................... .. 
Spec No ...... .............. ".~.:: .. ~.W..(B.E,v_ !..I. ..... . 
Weld Process ........... ~ .. r.-:1 ... l~~ ........... " ........ . 
Mall. Gr. P No .. .L&r.J.t!2to P No .... L.G.r..J..t:? 
EIec. Gr. F No ....... 3..:LI:\ .... A No ............ 1.. ......... .. 
Th. QuaL For.l-3J&lO .. l!!rWIHT ..... _ .. ~'L .. _ 
........ __ ........ ~ . .\l.!-f .. :_"'1".U!s. ....................... '.I ... ..,.. .• 

PROVINCIAL REGISTRATION 

Prepared By Ludwig & Associates ltd. Page 1 of 14 
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Calhex Industries 

Ltd. 

Welding Procedures 
) 

Welding Procedure: 

·CX-3N 

Rev. I 

) 



February 22, 2008 

Sheldon Alcock 

CALHEX INDUSTRIES l TO 
9515-48 STREET SE 
CALGARY, AB T2C 2R1 

Dear Sheldon Alcock, 

Q.>.~ 

9410 - 20 Ave N.W. 

Edmonton, Alberta, Canada T6N OA4 

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

The welding procedures received on February 21, 2008 are accepted for registration as follows: 

Reg. No.: WP-2380.2 Accepted on: February 22, 2008 

Tracking No.: 2008-01121 

Reg Type: Revision To Ace. Design 

,Spec. No. : CX-3N REV 1 

,kegistered under owner / manufacturer name CALHEX INDUSTRIES LTD 

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 

) 



I 
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) 

WELDING PROCEDURE SPECIFICATION NO.: CX-3N (Rev. 1) 

WELDING PROCEDURE QUALIFICATION RECORD NO.(S): P06, P07. pas. 
PQ11, PQ29. PQ30 

QUALIFIED FOR 

Base Metal (Typical): ----=-p.....:1.....:G=r=ou::.lpl:.::s=-1:.....;&::::....::.2~to~P1.!.....::O:G::....=ro~u::ps=__=_1 ,:::&-=2'--________ _ 
(SA 333 Gr.6. SA 350 Gr.LF2, SA 420 WPL6. SA 516 Gr.70. etc.) 

Process(es): GMAW I SMAW Weld Types: GROOVE & FILLET 
Position: ALL POSITIONS Diameter: ALL DIAMETERS 
Filler Metal: ___ ----"G=MA:..::....:..:W:....:....:...: -=E:.:....R::..:.7.:.0S=--...:::2~o~r=6 ___ =SMA:.:..=....:.W~: -=E ..... 7=01..:...:8~-.:..1 _____ _ 

BASE METAL CONDITIONS & THICKNESS RANGE QUALIFIED: 

NOTCH TOUGHNESS APPLICATIONS TO -46°C WITH P.W.H.T, 

BASE METAL THICKNESS RANGE 3.0 to 203 mm (0.119 to 8.00 in.) inclusive. 

COMBINED DEPOSITED WELD METAL THICKNESS 
ASME 831.1 203 mm (S.OO in.) maximum 
ASME 831.3 203 mm (8,00 in.) maximum 
ASME SECT. VIII, DIV.1 203 mm (8.00 in.) maximum 

.~' ~' ~~~~~~~~~~~~ 
ALBERTA BOILERS SAFETY ASSOCIATION 

PROVINCE 'OF ALBERTA 
SAFETY CODES ACT 
~NG PROCEDURE 

Reg. No. WP .............. ,3.3 .. &.O.t .. 'Z. ......... " .. , .... . 
Spec No ............... ".~.::-.. 3.N .. (R.EJt.LJ ...... .. 
Weld Process .......... G.!':1.Aw..I.~H.AW. ...... , ... 
Mall. Gr. P No.L.1J1.J.~ to p No .. L~rJ.t~ .... . 
aac. Gr. F No~"'MfQ.t.!:t ... A No ...... " •• I... .......... . 
Th. Qual. Forlr.Q_~1!' PWHT ........ 1t,$. ..... .. 
............. ,., ..... £.y._¥...= .. ':f.»~.s. ............ , ....... -........ . 
......... _ .. -......... -.. ................. _............................................. ~ 
yrQ.[Mc:Q,Z. .. oay'2!SIgned .... ..:::~=....... .. ...... 

R. ROSE • P.ENG .. 
. ' WELD SPECIALIST 

,. 

PROVINCIAL REGISTRATION 

Prepared By Ludwig Associates Ltd. Page 1 of 24 



WELDERS SYNIBOL PROCESS BASE FILLER BACKING MINIMUM DEPOSIT POSIllONS UPHILL I CORED I INSERT BACKING GTAW GMAW EXPIRY 
NAME/FILE METALS METAL"F" 00 (In) THICKNESS DOWNHILL SOLID GAS CURRENT X-FER DATEP.Q. 

NUMBER NUMBER(S) (In) CD. 

CD 
UI ..... 
UI 

Glen A GMAW P1 6 Optional , 0."0" 0-45·, Vertical NA NA Optional N.A. S.C. May 24, Hansen Flat Down 2014 

W-12138 
SMAW P1 4 Required 1 0.488" Flat NA NA N.A. NA NA N.A. May 24. 

2014 

SMAW P1 3 Optional 1" 0.250" All Uphill NA NA. NA NA N.A. May 24. 
2014 

SMAW P1 4 Required ,- MAX All Uphill NA N.A. NA NA. NA May 24. 
2014 

GMAW P10r 6 Optional , 0.110" 0-45· Vertical N.A. NA NA N.A. S.C. Mar. 26, 
P8-P8 Down 2015 

SMAW P10r 5 Required , 0.672" FLAT NA NA N.A. N.A. NA. NA. Mar. 26. 
P8-P8 2015 

SAW P1 F6 Required WPS MAX Flat N.A. NA N.A. N.A. NA. N.A. July 24, 
2014 
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Form No. CB-43 (90/07) 

N~ 7772 



WELDERS SYMBOL PROCESS BASE FILLER BACKING MINIMUM DEPOSIT POSITIONS UPHILL I CORED I INSERT BACKING GTAW GMAW EXPIRY 
NAME/FILE METALS METAL"F" 00 (In) THICKNESS DOWNHILL SOLID GAS CURRENT X-FER DATE P.Q. 

NUMBER NUMBER(S) (In) CD. 

~ 
I .. 

CD 
en .... 

Mike G GMAW P1 6 Optional 1 0.110" 0-45' Vertical N.A. N.A. N.A. N.A. S.C. Dec. 14. Taranov 
Down -2014 

W-22851 
SMAW P1 4 Required 2.875" 0.488" Flat N.A. N.A. N.A. N.A. N.A. N.A. Dec. 14. 

-2014 

SMAW P1 3 Optional 1 0.250" All Vertical N.A. N.A. N.A. N.A. N.A. Dec. 14. 

en 
I 

~ ,. 
01) - r-:r 

ffi en -OJ 

>< ~ 
Up -2014 

SMAW P1 4 Required 1 MAX All Vertical N.A. N.A. N.A. N.A. N.A. Dec. 14. 
Up -2014 

GMAW P10r 6 Optional 1 0.110" 0-45' , Vertical NA N.A Optional N.A. SC. Feb. 5, 
P8-P8 Flat Down 2016 

SMAW P10r 5 Required 1 0.488" Flat Uphill N.A. N.A N.A. N.A N.A Feb. 5, 
P8-P8 2016 

GTAW P1 6 Optional 1 0.188" All Uphill N.A. N.A. Optional DC EN N.A. May 24, 
2014 

SMAW P1 4 Required 1 0.684" All Uphill N.A. N.A. N.A. DCEN N.A. May 24, 
2014 

en 5E in 
~ I 0 
III 

~ IE 

~ III :a ~ ,. 
rn ~ cr 

CD ~ ~ r-~ -I 

~ 
I\) 

~ 0 
I\) 

~ ::0 .... 
rJ). 

GTAW P10r 6 Optional 2.B75" 0.500" Flat N.A. N.A. N.A. Required DCEN N.A. May 24, 
P8-P8 2014 

SMAW P10r 5 Required 2.875" Max. Flat N.A. N.A. N.A. Required DCEN N.A. May 24, 
P8-P8 2014 

GMAW P5B 6 Optional 2.875" 0.110" 30-60' Vertical N.A. N.A. Optional N.A. S.C. Dec. 14. 
Down -2014 

SMAW P5B 4 Required 2.875" 0.800" Flat N.A. N.A. N.A. N.A. N.A. N.A. Dec. 14. 

~ 
0 

"T1m ~ I»C 
>Ccn .... --~~ 
00 
Ww ---2014 

GTAW P10r 6 Optional 1 0.250" All N.A. N.A. N.A. Required DC EN N.A. Aug. 30, 
P8-P8 2014 

SMAW P10r 5 Required 1 0.438" Flat N.A. N.A. N.A. Required DCEN N.A. Aug . 30, 

I\)I\) 
en I\) .... c.n 
I I 

I\)~ 
...... W 
enU) 
.... c.n 

P8-P8 2014 -
GTAW PB 6 None 0.750" 0.130" All Uphill N.A. N.A. Required DC EN NA. Oct. 16, 

2015 

0 » r 
:::I: 
m 
>< c.n -



the pressure equipmenl safety authority 

22967 

This is to certify that Mike Taranov 
having complied with provisions of the Safety Codes Act, is authorized to engage 
in pressure welding in accordance with the prescribed Regulations. 

Dated at Edmonton 

1_.. June 03, 2005 

",,~~~~~ . .:.1 ~--o::-:-:-:--~C,-':====~-:-:-,-----
Chiellnspectc, aOCl Adminls1rulol F'1Ie no. 



WELDERS SYMBOL PROCESS BASE METALS FILLER BACKING MINIMUM DEPOSIT POSIllONS UPHILL! CORED! INSERT BACKING GTAW GMAW EXPIRY 
NAME/FILE METAL"P' 00 (In) THICKNESS DOWNHILL SOUD GAS CURRENT XoFER OATEP.Q. 

NUMBER NUMBER(S) (In) CD. 
CD 
ell ... 
ell 

James K GMAW P1 6 Optional 1 0.110" 045°, Vertical N.A. N.A. NA N.A. S.C. Oct. 4, 
Crookes Flat Down 2015 

W-27702 
SMAW P1 4 Required 1 0.488" Flat N.A. NA N.A. N.A. NA. NA Oct. 4, 

2015 

t ~ .. r--;r 

ffi ~ 
iiJ 

>< ~ 
SMAW P1 3 Optional 1 0.250" All Vertical NA. N.A. N.A. N.A. NA Oct. 16. 

Up 2015 

SrMW P1 4 Required 1 MAX All Vertical N.A. NA N.A. NA NA Oct, 16, 
Up 2015 

SAW P1 6 Required WPS MAX Flat NA N.A. N,A. N.A. NA. NA Oct. 4. 
limits 2015 
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WELDERS SYMBOL PROCESS BASE METALS ALLER BACKING MINIMUM DEPOSIT POSITIONS UPHILL I CORED I INSERT BACKING GTAW GMAW EXPIRY 
NAME/FILE METAL"F" 00 (In) TliICKNESS DOWNHILL SOLID GAS CURRENT X-FER DATEP.Q. 

NUMBER NUMBER(S) (In) CD. 
CCI 
QI ..... 
QI 

Sergey N GMAW Pl 6 Optional 1 0.110" 0-45', Vertical N.A. N.A. N.A. N.A. S.C. Nov. 15, 
Mukhamelzy Flat Down 2015 anov 

W-30475 SMAW Pl 4 Required 1 O.4ee" Flat N.A. N.A. N.A. N.A. N.A N.A Nov.15, 
2015 

t ~ 
~ r-
~ ~ iii 
~ 

SMAW PI 3 Optional 1 0.250" All Vertical N.A. N.A. N.A. N.A. N.A. Nov. IS, 
Up 2015 

SMAW PI 4 Required I MAX All Vertical N.A. NA. N.A. N.A. N.A Nov.15. 
Up 2015 
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FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS (2010) 

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

1. Manufadured and cerliried by CALHEX INDUSTRIES LTD. 9515 48TH STREET S.E., CALGARY, ALBERTA, CANADA T2C 2R1 

Inufactured for 

3. Location of installation 

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

W3145.21 
(CRN) 

5. ASME Code, Section VIII. Div 

(Name and address of Manufacturer) 

Encana Corporation 150 - 9th Avenue S.E., Calgary, AB T2P 2S5 

(Name and address of Purchaser) 

Encana Saturn Compressor Station, BC 

(Name and address) 

Heat Exchanger 
(Tank, separator. jkt vessel. heat exh" etc ) 

13-0856-5 Rev. 0 & T Rev. 0 
(Drawing No ) 

2010 & 2011 

(National Board Numbe,-) 

[Edition and Addenda (date)] (Code Case Number) 

Items 6-11 incl. to be completed for single wall vessels, jackets of jacketed vessels, shell of heat exchangers, or chamber of multi..:hamber vessels. 

6. Shell (a) Number of course(s): (b) Overall length (tl & in.): 27' - 9.125" 

13-0856-A 
(Manufacturer's serial number) 

2014 
(Year Buill) 

[Special Service per UG-120(d)] 

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

No. Diameter, in. Length (tl & in ) Spec IGrade or Type Nom. Corr. Type Full,Spot,None Eft Type Full.Spot.None Eft. Temp Time 

1 7.981" 27' - 9.125" SA106-B 0.322" 0.0625" S None 1.0 7 None nla - -

7. Heads: (a) (b) 

---------------------------------
(Material spec. number, grade or type) (H T . - time & temp.) (Malerial spec. number, grade or type) (H .T. - time & temp.) 

Location (Top. Thickness Radius Elliptical Conical Hemispherical Flat Side to Pressure Category A 

Bottom, Ends) Min. Corr Crown Knuckle Ratio Apex Angle Radius Diameter Convex Concave Type Full,Spot,None. Eft. 

(a) 

(b) 

"emovable, bolls used (describe other fastening) 

8. Type of jacket 

(Material spec. number. grade. size, number) 

Jacket closure 

If bar. give dimensions 

(Describe as agee and weld, bar, etc) 

___________ ______________________________ Ifbolted. describe or sketch. 

9. MAWP 200 psi at max. temp. 400 OF Min. design melal temp. -20 OF at 200 psi. 
------- --------

(Intemal) (Extamal) (Intemal) (Extemal) 

10. Impact test ______ .!..:!N""o'-', e""X,.,e"'m .... D .... t .... De"'-'-r ""U""G""-2 ... 0""tn"', .... U...,C...,S..:-6""6,.,(""a ... )(".,c)...,(d .... )'-!&!!....!..,;Fi .... a ...... , ""U""C""S""-6"'6'-!.N:o.>o .... te",..,(e ... ).'--_____ at test temperature of ___ oF, 

11. Hydro.,pneu .• or comb.test pressure 

(Indicate yes or no and the component(s) impact tested) 

260 psi 

Items 12 and 13 to be completed for tube sections. 

12. T ubesheet: SA516-70N 7.981" 

Proof test 

1.375" 0.125" Welded 

[Stationary (material spec.. no)] [Diameter, (subject to press ») (Nominal thickness) (Carr. Allow) [Attachment (welded or boiled)] 

[Floating (material spec. no.) 

13. Tubes 

(Diameter) (Nominal thickness) (Corr. Allow.) (Attachment) 

Straight SA179 • 0.625" 16BWG 68 

(Material spec. no .• grade or type) (0.0.) (Nominal thickness) (Number) [Type (straight or U)] 

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

14. Shell: (a)No. of course(s) 2 (b) Overall length (tl & in.): l' -4" 

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

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

2 7.981" 0'-8" SA106-B 0.322" 0.0625" S None 1.0 117 Spot •• 0.70 - -

15 "leads: (a) SA105-N (b) SA105-N 
-----------------------------------

(Material spec. number, grade or type) (HT. - Time & Temp.) (Material spec. number, grade or type) (H T - Time & Temp) 
r-

Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Category A 

Min Corr Crown Knuckle Ratio Apex Angle Radius Diameter Con Concave Type Full,Spot.None Eft 

(a) End 1.125" 0.0625" 13.50" 

(b) End 1.125" 0.0625" 13.50" 

If removable, bolls used (describe other fastening) (16) 0.75" x 4.250" Lg. SA193-B7 UNC Studs I (32) 0.75" SA194-2H UNC Nuts 
(Matenal spec number, grade, Size, number) 



FORM U-1 (Back) 

16. MAWP 200 psi at max temp. 400 Min. design metal temp. -20 (IF at 

------- -------
(Internal) (External) (Internal) (External) 

17. Impacl test No, exempt UG-20(f), UCS-66(a)(c)(d) & Fig. UCS-66 Note (e). at test temperature of ___ - _OF. 

(Indicate yes or no and the component(s) impact tested) 

1B. Hydro., pneu , or comb LesL press 260 psi Proof test 

19. Nozzles, inspecLion, and safety valve openings: 

Purpose Diameter Flange MaLerial Nozzle Thicl<ness Reinforcement Attachment Detail Location 

(InleL, Outlet, Drain, etc) No or Size Type Nozzle Flange Nom. Corr_ Material Nozzle Flange (Insp. Open) 

Shellside Inlet 1 3" 150 CL RFWN SA106-B SA105-N 0.300" 0.0625" - UW16.1c BW Shell Top 
Shellside Outlet 1 3" 150 CL RFWN SA106-B SA105-N 0.300" 0.0625" - UW16.1c BW Shell Bottom 
Tubeside Inlet 1 2" 150 CL RFWN SA10S-B SA105-N 0.344" 0.0625" - UW16.1c BW Channel Bottom 

Tubeside Outlet 1 2" 150 CL RFWN SA106-B SA105-N 0.344" 0.0625" - UW1S.1c BW Channel Top 
T.I.'s 212 1" CPLG SA105-N - 6000 CL 0.0625" - UW1S.1a - Inlets f Outlets 
P.I.'s 212 O/i' CPLG SA105-N - 6000 CL 0.0625" - UW1S.1a - Inlets f Outlets 

Tubeside Vent 1 1" CPLG SA105-N - 6000 CL 0.0625" - UW1S.1a - Channel Top 
Tubeside Drain 1 1" CPLG SA105-N - SOOO CL 0.0625" - UW1S.1a - Channel Bottom 

20. Supports: Skirt No 
(Yes/no) 

Lugs 4 
(Number) 

Legs nfa OLher Saddles Atlached Welded to Shell & Channel Covers ----
(Number) (Describe) 

21. Manufacture~s Partial Data Reports properly idenLified and signed by Commissioned Inspectors have been furnished for Lhe following iLems of the report: 

(list the name of part, iLem number, Manufacturer's name and identifying number): 

22. Remarks: (2) 8"150 CL RFWN End Flanges - SA105-N 

(Where and how) 

SAFETY VALVES: P.S.V. on piping per UG-125 (g) to be installed by owner. 

1553.3 sq. ft. 

CUBIC CAPACITY: 8.23 cu. ft. 

SURFACE AREA: 

SERVICE: 

ITEM#: 

Wann Lean f Rich Glycol Exchanger 

E-322A1 

• Tube Length - 28' - 0" Lg .•• RT2 - Spot per UW-11(aV:tb). 

Constructed to Drawing # 13-0856-5 Rev. 2 & T Rev. O. 

CERTIFICATE OF SHOP COMPLIANCE 
We certify LhaL the statements made in this report are correct and that all details of design, maLerial, consLruction, and workmanship of this vessel conform to the 

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

~ 
U Certificate of Authorization Number. 33238 Expires April 22 ,20 14 ---
Date FEB L U Z014 Name Cal hex Industries Ltd. Signed ,../ .. A\ 

(Manufacturer) <: \(Reptlosentative) 

CERTIFICATE OF SHOP INSPECTION 
~ 

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessellnspeetors andlor the State or Province of ALBERTA 
and employed by ABSA of CALGARY,AB,CANADA have inspeeted 

EEB 2 D 20U the pressure vessel described in this Manufacture~s Data Report on ,20 , and state that, to Lhe best of my knowledge and belief, Lhe 

Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. By Signing this certificate neither the Inspector nor his/her 

employer makes any warranty, expressed or implied, concerning the pressure vessel described in this Manufacture~s Data Report Furthermore, neither the Inspector nor hislher employer shall be liable 

in any manner for any personal injury or property damage or a loss of any kind arising from or connected with this inspection. 

FEB 2 0 2014 =-~z~ 
AS 416 NB 14467 A 

Date Signed Commissions 
(Authorized Inspector) [NaLional Board (incl.endorsemenls),State,Province,and number! 

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE 
We certify that the statements on this report are correct and that the field assembly construction of all parts of this vessel conforms with the requirements of ASME BOILER AND PRESSURE VESSEL CODE, 

Section VIII, Division 1 

U Certificate of AuthorizaLion Number Expires ,20 

Date Name Signed 

(Assembler) (Representative) 

CERTIFICATE OF FIELD ASSEMBLY INSPECTION 
I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessellnspeetors and/or the StaLe or Province of 

and employed by of 
----------------------------------------------------

have compared the statements in this Manufacturer's Data Report with the described pressure vessel and staLe that parts referred to as data items 

not included in the cert~icate of shop inspecLion, have been inspected by me and to the best of my knowledge and belief, the Manufacturer has consLructed and assembled this pressure vessel 

in accordance with ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1 The described vessel was inspected and subjected 10 a hydrostatiC test of psi By 

signing this certificate neither the Inspeetor nor his/her employer makes any warranty, expressed or implied, concerning the pressure vessel described in this Manufacturer's Data Report 

Furthermore, neither the Inspector nor his/her employer shall be liable in any manner for any personal injury or property damage or a loss of any kind arising from or connected With this inspection 

DaLe __________ Signed Commissions 

(Authorized Inspector) (NaLional Board (incl endorsements), StaLe, Province and number.) 

I 

I 



FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS PO'" 

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

1. Manufaclured and certified by CALHEX INDUSTRIES LTD. 9515 48TH STREET S.E., CALGARY, ALBERTA, CANADA T2C 2R1 

1nufactured for 

3. Localion of inslallation 

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

W3145.21 
(CRN) 

5. ASME Code, Section VIII, Div. 1 

(Name and address of Manufacturer) 

Encana Corporation 1 SO - 9th Avenue S.E., Calgary, AB T2P 2S5 

(Name and address of Purchaser) 

Encana Saturn Compressor Station, BC 
(Name and address) 

Heat Exchanger 
(Tank, separator, jk\ vessel, heat exh.,etc) 

13-0856-5 Rev. 0 & T Rev. 0 
(Drawing No.) 

2010 & 2011 
(National Board Number) 

[Edition and Addenda (dale)] (Code Case Number) 

Items 6·" incl, to be completed for single wall vessels, Jackets of Jacketed vessels. shell of heat exchangers, or chamber of multl..,hamber vessels. 

6 . Shell (a) Number of course(s): 1 (b) Overall length (It & in): 27' - 9.125" 

13-0856-B 
(Manufacturer's seriat number) 

2014 
(Year Buill) 

[Special Service per UG-120(d)] 

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

No Diameter. in. Length (It & in ) Spec./Grade or Type Nom. Corr Type Full,Spot,None Eft Type Full,Spol,None Eft. Temp Time 

1 7.981" 27' - 9.125" SA106-B 0.322" 0.0625" S None 1.0 7 None n/a - -

7. Heads: (a) (b) 

----------------------------------
(Malerial spec. number, grade or lype) (H.T. -lime & temp.) (Material spec. number, grade or type) (H .T , - time & temp.) 

Location (Top, Thickness Radius Elliphcal Conical Hemispherical Flat Side to Pressure Category A 

Bottom, Ends) Min Corr. Crown Knuckle Ralio Apex Angle Radius Diameter Convex Concave Type Full,Spot,None. Eft. 

(a) 

(b) 

If removable, bolls used (describe other fastening) 

8. Type of jacket 

(Material spec. number, grade, size. number) 

Jacket closure 

(Describe as ogee and weld, bar, etc) 

If bar, give dimensions ___________________________________________________________________________ If boiled, describe or sketch. 

9. MAWP 200 ______ psi at max. temp. __ 4_0_0 __ OF Min. design metal temp. -20 OF at 200 pSi. 

(Internal) (Extemal) (lnlemal) (External) 

10, Impact test ________ :.:.N~0,L.le~x~e!'_mu=p~t.a=pe~r!.,;U~G=-2~0~(f) ... , ..... U""C""S~_6=:6~(=-a)~(c!<.l)~(d~)_=&~Fwi~g.:..;.U~C:=;S~-6=6_"N ... o ... te......,(e""),'--______ attesttemperatureof_-_·F, 

(Indicate yes or no and the component(s) Impact tested) 

11, Hydro.,pneu.,or comb test pressure 260 psi Proof test 

Items 12 and 13 to be completed for tube sections, 

12. Tubesheet: SA516-70N 7.981" 1.375" 0.125" Welded 

[Stationary (material spec. no») [Diameter, (subject to press.») (Nominal thickness) (Corr. Allow.) [Attachment (welded or boiled») 

[Floating (material spec. no ) 

13. Tubes 

(Diameter) (Nominal thickness) (Corr Allow.) (Attachment) 

Straight SA179 • 0.625" 16BWG 68 

(Material spec. no., grade or type) (0.0 .) (Nominal thickness) (Number) [Type (straight or U)) 

Items 14-18 Incl, to be completed for Inner chambers of jacketed vessels or channels of heat exchangers. 

14. Shell: (a)No. of course(s) 2 (b) Overall length (It & in.): l' -4" 

Course(s) Material Thickness Long. Joint (CaI.A) Circum Joint (Cat A,B, & C) Heat Treatment 

No_ Diameter Length Spec /Grade or Type Nom Corr. Type Full,Spot,None Elf Type Full ,Spot,None Eft. Temp Time 

2 7.981" 0'-8" SA106-B 0.322" 0.0625" S None 1.0 117 Spot·· 0.70 - -

15. Heads: (a) SA105-N (b) SA105-N 
-----------------------------------

(Material spec number, grade or type) (H T - Time & Temp) (Material spec number, grade or type) (H.T - Time & Temp) 
r 

Location (Top, Thickness Radius Elliptical Conical Hemispherical Flat Side to Category A 

Min Corr Crown Knuckle Ralio Apex Angle Radius Diameter Con Concave Type Full,Spot,None Elf 

(a) End 1.125" 0.0625" 13.50" 

(b) End 1.125" 0.0625" 13.50" 

If removable, boils used (describe other fastening) (16) 0.75" x 4.250" Lg. SA193-B7 UNC Studs I (32) 0.75" SA194-2H UNC Nuts 
(Malenal spec number, grade, SIz.e, number) 



FORM U-1 /Back) 

16, MAWP 200 _____ psi al max lemp __ 4_0_0 __ 'F Min design metal lemp -20 ~Psi 

(Inlemal) (External) (Inlemal) (External) 

17, Impacllesl No, exempt UG-20(f), UCS-66(a)(c)(d) & Fig, UCS-66 Note (e), at test temperature of __ - _oF, 

(Indicale yes or no and Ihe component(s) impacllesled) 

18, Hydro, pneu , or comb lesl press 260 psi Proof lesl 

19. Nozzles, inspection, and safety valve openings: 

Purpose Diameter Flange Material Nozzle Thickness Reinforcement Attachment Detail Localion 

(Inlel, Outlet, Drain, etc) No. or Size Type Nozzle Flange Nom Corr Material Nozzle Flange (Insp Open,) 

Shells ide Inlet 1 3" 150 CL RFWN SA106-B SA105-N 0,300" 0.0625" - UW16.1c BW Shell Top 
Shells ide Outlet 1 3" 150 CL RFWN SA106-B SA105-N 0.300" 0.0625" - UW16.1c BW Shell Bottom 
Tubeside Inlet 1 2" 150 CL RFWN SA106-B SA105-N 0.344" 0.0625" - UW16.1c BW Channel Bottom 

Tubeside Outlet 1 2" 150 CL RFWN SA106-B SA105-N 0.344" 0.0625" - UW16.1c BW Channel Top 
T.I.'s 1/1 1" CPLG SA105-N - 6000 CL 0.0625" - UW16.1a - Inlets 1 Outlets 
P.I.'s 1/1 0/ .. " CPLG SA105-N - 6000 CL 0.0625" - UW16.1a - Inlets 1 Outlets 

Tubeside Vent 1 1" CPLG SA105-N - 6000 CL 0.0625" - UW16.1a - Channel Top 
Tubeside Drain 1 1" CPLG SA105-N - 6000 CL 0.0625" - UW16.1a - Channel Bottom 

20. Supports: Skirt No 
(Yes/no) 

Lugs 4 
(Number) 

Legs __ n_l_a _ _ 
(Number) 

Other Saddles Attached Welded to Shell & Channel Covers 
(Describe) 

21. Manufadure~s Partial Data Reports properly idenlified and signed by Commissioned Inspectors have been furnished for the following ilems of the report: 

(Iisl the name of part, item number, Manufacturer's name and idenlifying number): 

22. Remarks: (2) 8" 150 CL RFWN End Flanges - SA105·N 

(Where and how) 

SAFETY VALVES: P.S.V. on piping per UG-125 (g) to be installed by owner. 

1553.3 sq. ft. 

CUBIC CAPACITY: 8.23 cu. ft. 

SURFACE AREA: 

SERVICE: 

ITEM#: 

Warm Lean 1 Rich Glycol Exchanger 

E-322A2 

• Tube Length - 28' - 0" Lg. •• RT2 - Spot per UW-11 (a)5(b). 

Constructed to Drawing # 13-0856-8 Rev. 2 & T Rev. O. 

CERTIFICATE OF SHOP COMPLIANCE 
We certify Ihal the stalemenls made in Ihis report are correct and that all delails of deSign, malerial, construction, and wor1<manship of Ihis vessel conform to the 

ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1, 

~~(;? U Certificate of Authorizalion Number. 33238 Expires A~ril22 ,20 

Date FEB Z 0 2014 Name Cal hex Industries ltd. Signed ~~ 
[MMufad urElr ) \ I (~epresenlaliveJ 

CERTIFICATE OF SHOP INSPECTION 
'--'" 

I, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors andior the State or Province of ALBERTA 
and employed by ABSA of CALGARY,AB,CANADA have inspected 

the pressure vessel described in this Manufacture~s Data Report on EEB 2 0 2014 ,20 , and state that, to the best of my knowledge and belief, the 

Manufacturer has constructed Ihis pressure vessel in accordance with ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1 By signing this certificate neither the Inspector nor hisfher 

employer makes any warranty, expressed or implied, concerning the pressure vessel described in this Manufadurer's Data Report Furthermore, neither the Inspector nor hisfher employer shall be liable 

in any manner for any personal injury or property damage or a loss of any kind arising from or connected with this inspection 

FEB 2 0 2014 ~~ ~ AS 416 NB 14467 A 
Date Signed Commissions 

[AutMrlzed InspectOr! [NatIonal Board (incl.em!orsemenIS),Slale,Provlnce and number) 

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE 
We certify that the statements on this report are correcl and Ihat Ihe field assembly construction of all parts of Ihis vessel conforms with the requiremenls of ASME BOILER AND PRESSURE VESSEL CODE, 

Seclion VIII, Division 1 

U Certificate of Aulhorization Number Expires ,20 

Date Name Signed 

(Assembler) (Represenlative) 

CERTIFICATE OF FIELD ASSEMBLY INSPECTION 
I, the undersigned, holding a valid commission issued by Ihe Nalional Board of Boiler and Pressure Vessel Inspectors andior Ihe Slate or Province of 

and employed by of 

have compared Ihe statements in Ihis Manufadurer's Data Report with Ihe described pressure vessel and slale that parts referred to as dala ilems 

not included in the certificate of shop inspection, have been inspected by me and to Ihe best of my knowledge and belief, the Manufaclurer has constructed and assembled this pressure vessel 

in accordance wilh ASME BOILER AND PRESSURE VESSEL CODE, Seclion VIII, Division 1 The described vessel was inspected and subjected to a hydrostalic test of psi By 

signing this certificate neilher the Inspector nor hislher employer makes any warranty, expressed or implied, concerning the pressure vessal described in Ihis Manufadurer's Data Report 

Furthermore, neither Ihe Inspeclor nor hislher employer shall be liable in any manner for any personal injury or property damage or a loss of any kind ariSing from or connected with Ihis inspection 

Date Signed Commissions 

(Aulhorized Inspector) (National Board (incl endorsements), Stale, Province and number) 



CALHEX INDUSTRIES LTD. Bus: (403) 225 - 4395 

Fax: (403) 261 - 2761 9515 - 48 tho Street S.E., Calgary, Alberta, T2C 2R1 

HYDROSTATIC TEST REPORT 

CUSTOMER: Spectrum Process Systems 

OWNER: Encana Corp. 

ITEM#: E-322 A1/A2 

JOB#: 13-0856-AlB 

{CALHEX5 } 

STACKED SHELLSIDE STACKED TUBESIDE 

DESIGN PRESSURE: 200 psi 200 PSI 

HYDROSTATIC TEST 260 PSI 260 PSI 
PRESSURE: 

I 
DATE: DATE: FEB L 0 2014 Frs 1 Q 2DlI t- I · ,If 

;"\ Ik ~ (1 V 
Calhex Representative: W Cal hex Representative: Ii I ~ 

v --- IV 
~ ~ 

Customer Representative~ S Customer Representativ~5 

DATE: '2.1 ~Cc (I "\ Date: 
"21."Ql'lt 

Gauges - CXG- I b & CXG- rt Gauges - CXG- ll' & CXG- 46 

Remarks: 

Hydro-tested min. 1 hour. No leaks detected. 
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CALHEX INDUSTRIES LTD. 
9515- 48 tho Street S.E., Calgary, Alberta, T2C 2R1 

Bus: (403) 225 - 4395 
Fax: (403) 261 - 2761 

TRAVEL SHEET (FRONT) 

{CALHEX5} 

DO NOT START CONSTRUCTION WITHOUT AI REVIEW TRAVEL SHEET REVISION NO.: 0 

REVIEW DATE: JXc-elY\ b< r 23 / 2 u 13 
CUSTOMER: I Spectrum Process Systems I OWNER: I Eneana. Solarls I PROJECT: I Saturm Compressor StatIon 1 PO#: 1 002359 

SERIAL NO.: 13-0856-A JOB NO.: 13-0856-5 & T VESSEL TYPE: Wann Lean I Rich Glycol Exchang~. Tag#: E-322A1 

DRAWING NO.: 13-0856-5& T DWG. REVISION NO.: 2 & 0 TRAVEL SHEET INITIATION BY~ DEC 2 2 ZOiJ 
Seq. Item Comments Q.CJ. Date A.I. AJ. Date Owner I Date 

1. 

2 

3 

4 

5. 

6. 

7. 

B 

9 

10 

11 

12, 

13 

14. 

15, 

16. 

17. 

16. 

19 

20 

Calculations in File 

Release of App'd Owg 

Heat Numbers 
Recorded 

MTRs Checked 

Examinauon of Matenat 
(UG-93) 

WPS(s) Checked 

Welder(s) Qualified 

Thicknesses Verified & 
Recorded 

Shell(s) & Head(s) F~­
up Inspection 

Nozzles & Fittings F~·up 
Inspection 

Nozzle Orientation 

Nozzle & Flange Rating 
Checked 

Impact Testing 

Intemais Checked 

Final Intemal Inspaction 

Bundle Insertion 

Weld Size Checked 

Welder I.D, Checked 

Final Extemallnspection 

Radiography 

Radiograpny 

~ved bj' Cnstomer and 

Approved by Customer and 
A8SA 

2010 Edition 2011 Addenda 

(.20 OF) Carbon 

Snenside-

Tubeside-

3/8" 

3-NIP 

Shellslde-

21 ,..PI·BeveUad Ed~6. - 1uOOsheal. A & B before weldtnlJ 
a), MPI-El<posed Edges - Tubesheel6 A 8. B slier W2Ic!lng 

I • 

Ij)~ 

'V 

nla , . 

n/a 
! 

b) MPI-Cut outs - Nl alN2aJN3b1N4b1Cl a/bIc/dlC2a/bfc/d1C3a/b :."". 

c). UT-CaL D's-N1a, N2a, N3b, N4b oj h 
d) /oIPI. s/S Temp'sf R lie! Wetds-CaL D's - Saddla to Shen-Nlp 11?, 
e) MPI-T/S- Temp's I Flilet Welds· U1t lugs ' I 

32 

Hold Customer 
Points Rep. 

I B 1 8 Z 14 LV L£~ 
·EB 1 8 Z 14 r. ,Let) 

~ EB l U ZIIi4 
DEC 111 l~ R 
E8 1 3 11114 P, 

fEB 1 8 Z( 4 r.. 
EB 1 G Zi i4 W 

·EB 1 G Z i4 ~~ 
·E8 1 G 11 i4 
'EB 1 G Z it. 

EB 1 £ 2 i4 
FEB 031014 W 

-I:.H 1 L Z i4 \ 
EB 1 £ Z 14 

I'H IIII.. YL 
. J? '/. 'J. tL 

• i1 j I 
'1..tl 

• Denotes an A.I. Inspection Point ** Denotes an A.!, Hold Point 



13-Q5Sbft 

CALHEX INDUSTRIES LTD. 
9515-4S1H STREET S.E., Calgary, Alberta, T2C 2R1 

Bus: (403) 225 - 4395 {CALHEX 5} 
Fax: (403) 261 - 2761 

11{A V ~L SH.Ii:.Ii:'l 'BACK) 
MATERIAL THICKNESS VERIFICATION AND IDENTIFICATION WELD I.D.I WELDER SYMBOLS I FIT-UP 

Description Thickness Material Spec. & H .. t & Plate Identifier Weld Welder FIt.Up Weld Welder Fit-Up 
Gl"llde or Material Tl"llcldng 1.0. Symbol Exam 1.0. Symbol Exam Verify 

Number Type 1 
Joint 

Tubes 5/a" 14 8WG SA179 2~\ If) 

TubesheetA 1.375" (I.~'BI"") SA516-70N 0120 C2IC3 N I)J ~A,~ r1 
Tubesheet 8 1.375" ( r ·~Ti SA516-70N CI20 C4/C5 N ,,( Ik.f \., 

lJ 

Shell Cylinder a" STD (·?1~·) SA106-8 CZ~S" 

Chan. Cylinder a"STD('~ZS ) SA106-8 ~11b 
Channel RFWN a" 150 CL SA105-N -SLtSA Z. C1 A.-PK ~ 
Channel Cover a"150 CL SA105-N ~~b30~ 

Chan. Cylinder 8"STD(·~S ) SA106-8 gWb I) I IJ fa 
Channel RFWN 8" 150 CL SA105-N ~!i8"2. C6 A -4PX-;P! 
Channel Cover 8" 150 CL SA105-N ~~b303 v \ 

Support Repads a" STD ('~~ ~ ) SA106-8 CZ~.s- I caY:> 
Shell Lift Luas 0.500" (" ~5 ') SA516-70N C2S'b I C2Sb 

f\tL. 6~, S~AMS ~ CJ{.r IN ~.4-

ATTACHMENT AND I OR NOZZLE MATERIAL THICKNESS VERIFICATION AND IDENTIFICATION WPSI WELDER SYMBOLS I FIT-UP 

Mark Mall.D. Neck Fitting Flange Repad or CalB CalC Cal D PadOD 
Attachment 

N1a Spec.-Grd. SA106-B SA105-N SA105-N "4 "t'J II. C1b 
Thk.lRating 3" XH (,91 . ") 1" & %" 6000 CL CPLG 3" 150 CL RFWN " A 

~ C2b A 4 d Heal# or 10 N)LIr~ ~8bo I ~et3b I'6J-fbZZZ CX-IN CX-:JH 
N2a Spec.-Grd. SA106-B SA105-N SA105-N "A- "K /J( C1c 
C2c Thk.IRating 3" XH (''5'/ ) 1" & "14" 6000 CL CPLG 3" 150 CL RFWN ~"A ~ Fr Heal# or 10 (Olt; ~,,~ I 3'ee\o \;I~'Z7,Z cx-tw cx-tII 
N3b Spec.-Grd. SA106-B SA105-N SA105-N " A " ~ 
C1d 

2" 160 (~'I'f'.) 1" & %" 6000 CL CPLG 2" 150 CL RFWN 44 1f C2d Thk.lRating 

Heal#or 10 ('6Si 36~D I~ ~ZSIZb cx-/N cx-1J 
N4b Spec.-Grd. SA106-B SA105-N SA105-N Air ",.J 
C1a r 

C2a Thk.lRating 2" 160(~-') 1" & %" 6000 CL CPLG 2" 150 CL RFWN A-4 ~ Heal#or 10 ~1 _-;8_"", I SSBb Ltb2SlU, cx-Itl cx-iIJ 
C3a Spec.-Grd. SA105-N "I< '-../ 

C3b 
Thk.lRating r 1" 6000 CL CPLG "N I~ ~ Heal# or 10 ~'B\oO I NUD cx-2JJ 

~ 

Spec.-Grd. 

Thk.lRating 

Heal# or 10 

Spec.-Grd. 

Thk.lRating 

Heal#or 10 



CALHEX INDUSTRIES LTD. 
9515- 48 tho Street S.E., Calgary, Alberta, T2C 2R1 

Bus: (403) 225 - 4395 
Fax: (403) 261 - 2761 

{CALHEX5} 

TRAVEL SHEET (FRONT) 
DO NOT START CONSTRUCTION WITHOUT AI REVIEW TRAVEL SHEET REVISION NO.: 0 

AI REVIEW: L ,~~lt 'T~ REVIEW DATE: Dec~W\k( 23 2013 
CUSTOMER: I Spec1nJm Process Systems I OWNER: I Enean&, Solaria I PROJECT: Satunn Compressor StatIon I POI: I 002359 

SERIAL NO.: 13-0856-8 JOB NO.: 13-0856-8 & T VESSEL TYPE: Wann Lean I Rich Glycol Exchanger Tag#: E-322A2 

DRAWING NO.: 13-0856-5& T DWG. REVISION NO.: 2 & 0 TRAVEL SHEET INITIATION BYrVi- DEC 2 2 OiJ 
Seq. Item Comments Q.C.I. Date A.I. A.I. Date' Y Owner / Date 

2 

3. 

5 

6 . 

7 

B 

9 

10. 

11. 

12. 

13 

14. 

15 

16. 

17 

18 

19 

20 

aJ 

Calculations in File 

Rel .... se of App'd Dwg. 

Heat Numbers 
Recorded 

MTRs Checked 

Examination of Malerial 
IUG-93) 

WPS(s) Checked 

Welder(s) Qualified 

Thicknesses Verified & 
Recorded 

She/I(s) & Head(s) Fit­
up Inspection 

Nozzles & Fittings FiI-<Jp 
tnspection 

Nozzle Orientation 

Nozzle & Flange Rating 
Checked 
Impact Testing 

Internals Checked 

~~~""d by Customer 8nd 

APJ>"Cwd by Custom<ll and 
ABSA 

2010 Edition 2011 Addende 

(-20 OF) Carbon 

Final Internal Inspection Sheilsloe 

Tubeside-

Bundle I nsenion 

Weld Size Checked 3/8" 

Welder I.D Checked 

Fil1l!l ExtemallnspectiOn 3-N1P 

Radiography Shellside-

21 MPI-Bewlled Edges - Tubesheels A & B before welaing 
a) MPI.Exposed Edges TubeshaelS A & B aft", welding 
b) MPI-Cut outs - Nl blN2b1N3aIN4aIC1eJflC2elflC3cld 

Hold Customer 
Points Rep. 

EB 1 ~ Z 114 R 

DEC 2 2. 2 C~3 R. 

iffi 
"EB i ~ Z i4 

1£- f:8 1 C ? 1 ~ 
EB 1 L Z( 14 (t 

I EB 1 C Z( 14w 

EB i G 11 i4 r 

EB 1 C l( h4 
nla 

~EB Q Z 14 
( r~ V F ::8 0 3 20 14 w 

EB 1 Q Z 1W 
It V EB 1 C 11 ~4 

IB 1 B Z 14 
'1:.!3 L L 14 

:j{~ lIB 1 G Z( i4W Feh l'1/N 

r- ,(l. LCrO 
t 

a) MPI-5IS Temp'sl Fjllal Welds-CaL D's -SaddleIDSl\nl/-NiP :r.n .IJi-c I I 

?fl_ N C.R, Approved' "' rv.:J.A:" - - --'- s i -'J, 
27 NameolateStamoino ImD. rt:"R 4 [ ' ;~ 'I. rl..- /61.5 Fl'!J ;Zo/I't _ ) 0..; 

28 Manur. Dala Report Compleled & U1 ~. En ~ r .. 'In I Jr...f)~1 '-a. ..,...., ~ 
Verified 0....,.... jj I ... L i'H..... l~ Febz,! 1'1 --'1f'l ;;. ~ 

.~~~~N~ameo~lat~e~ln~s~tal~lau~on~ __ ~lm~p~. /~M~K~/=C.~U ______ ~'~! /~ __ ~· ~~H~/_~~ ~·~~ ____ ~ ______ -+ ______ +-______ -+ ____ ~ ~ ~~ 
30 Final Pam, I it/ ~FR "! 5 ., ., r. - -; 

~31,-~S~hi~PP~in_g_a_nd_R7e7,le~as_e __ ~~==~~~ __ -H~~I~~ __ -M· ·~E&B~Z~5~_ ~·~~4 ____ ~ ______ -r ______ +-~~~~-r ____ ~~ 
32 Final Documentation Manufacture', Dala Book I _ tlJ L .; _ ~ 'b.~ 3 

T1wA.~I_~ ..... ~td""b""'T"".t""'~" ... -"""'_daII"'~"""""''''-'''''~~-'''''''''U''''hofofLAJI!'",.........,.... .... --.t~I''''''''~ • .-t."'''''''''''''''''~''''.,.-....-., ...... poIp. 

• Denotes an A.I. Inspection Point .. Denotes an A.I. Hold Poiot 



CALHEX INDUSTRIES LTD. 
9515-4S1ti STREET S.E., Calgary, Alberta, T2C 2R1 

Bus: (403) 225 - 4395 {CALHEX 5} 
Fax: (403) 261 - 2761 

11{AVEL SHEE'l HACK) 
MATERIAL THICKNESS VERIFICATION AND IDENTIFICATION WELD I.D. 1 WELDER SYMBOLS I FIT-UP 

Description Thickness Material Spec. & Heat & Plate Identifier Weld Welder FIt·Up Weld Welder Fit-Up 
Grade or Material Tracking 1.0. Symbol Exam 1.0. Symbol Exam 

Number 

Tubes S/8" 14 8WG SA179 23BII-\ .. 
TubesheetA 1.37S" (~~'. ) SAS16-70N (;\20 C2IC3 Ole; ..--~ 
Tubesheet 8 1.37S· ( I ,'1.ff; ) SAS16-70N 020 C4/C5 (11(9 ~ f'j 

\... 

Shell Cylinder 8"STD('~~") SA106-8 C:t3S 

Chan. Cylinder 8" STD ~ ~Z(; ) SA106-8 

Channel RFWN 8"1S0 CL SA10S-N C1 

Channel Cover 8"1S0 CL SA10S-N 

Chan. Cylinder 8" STD (-51') ) SA106-8 ~l1b 
Channel RFWN 8"150 CL SA10S-N SlfSA2 C6 

Channel Cover 8" 150 CL SA10S-N 

Support Repads 8" STD (.~~ . ) SA106-8 

Suooort Reoads 8" STD I ' ~~~ • i SA106-8 cus- I C2~_S" 
Shell Lift Lugs O.SOO" ( ,SDS" l SA516-70N C2Sb I <::2Sb 

Verify 
Type 1 
Joint 

, fr 

/I (6 

v 

ATTACHMENT AND I OR NOZZLE MATERIAL THICKNESS VERIFICATION AND IDENTIFICATION WPSI WELDER SYMBOLS 1 FIT -UP 

Mark MaLI.D. Neck Fitting Flange Repad or CaLB 
Attachment 

CaLC CaLD PadOD 

N1b s-pec.-Grd. SA106-B SA10S-N " ~ " K 
. ·Thk.lRating 3" XH (·SOb'·) 3" 160 CL RFWN 

I~ Heat# or 10 C1~1 ,sgs/JI CX-'N cx-.DJ 
N2b Spec.-Grd. SA106-B SA105-N SA10S-N A~ A W 'V 

C1f " 
C2f Thk.lRating 3" XH ( .311 ) 1" & %" 6000 CL CPLG 3" 160 CL RFWN A A 

I~ t1 .Ir 
Heat#or 10 co4-3 b8\.o '3ee)c. ~ (1-b2tZ, CX-I" cx- 2IJ 

N3a Spec.-Grd. SA106-B SA10S-N SA105-N I\~ AN 
V 

C1e 
C2e Thk.lRating 2"160(.~ ) 1" & %" 6000 CL CPLG 2" 160 CL RFWN t1~ l)(f Heat# or 10 COSi' os\(o '3e'Bb %2SJZ-b cX-IN cx- z;J 
N4a spec.-Grd. SA106-B SA105-N A~ A)( 

'-../ 

Thk.lRating 2" 160 ('S'I'# .') 2"150 CL RFWN 

~ ~ Heat#or 10 . CbS1 ifJ,ZSIU cx-'N cx-tJI 
C3c Spec.-Grd. SA105-N "¥-
C3d ' . 

Thk.lRating 1" 6000 CL CPLG A~ 

ex. Heat#or 10 ~8~b I ~8b(:) cx- 'Z~ It-'1 
"-' 

spec.-Grd. 

Thk.lRating 

Heat# or 10 

Spec.-Grd. 

Thk.lRating 

Heat#or 10 



8715 - 40 Street SE 
Calgary, AB 

T2C 2P1 
Tel: 403 2798171 
Fax: 403279 1852 

SURFACE PREPARATION __ ..;;E;;;.,X";.;T..;;E;;;.,R,;;;"N,;;;"A,;;,;,L __ ,,. Testex PRESS-O-FILM 1M HT 

COATING 

I Layer 

Medium Used: 

Ambient Temperature at the time 

Substrate Temperature: 

Wet Bulb: 

Relative Humidity: 

Dew Point: 

Moisture Traps used: 

Preparation meets SSPC: 

Peak to valley height: 

Coating Temperature: 

Product Designation Temperature 

r- www .......... p •. com ._ X-Coarse 
c' _'/ _ t " f) <;! ' ., t:. 1,5104,5mli _______ ., ,;1 . ./...,, ____ -:.( ______ ••••. C>{ ,D - _ ". - 38101151'f1l . 

n_m __ ::L~_~-::~ _____ . _____ .. .-r.. .. (Ca /2 ~. ~ Mad::::: 
. ______ :_L_?..~_~. _________ ___ o .. ____ ~: _________________ _ 

______ ::.._(_zs.:_~ ____________________________________ _ 
- --------;]~-$.~--------- ----------------------------

.- ,:) 2.7 "c-
·--------V~5----------- ----------------------------
.~------~-~---------------- ----------------------------

G .---~~~--~--------------- ----------------------------
;2 ~ -a 

---------------------------. -----------.------~---------

Batch Number AMB SUB W.B R.H D.P D.F.T Date 

-:£vI?(/.. .1-?-$ /,.Vf!' ,ilr /1111 f( 6 '( 

#1 ~ ~~$J~C(i{~1t 'l l.\tt jSc ){~ 9.''c 5,;t4 ~/~.gc_ "3." 2-,0(1f-______________ .~~_i ____________________ • ___________________________ .. _____________ . _______________________________ ____ . _____ , _________ • __ _ 

I-rN["G'i1_ :22~ c;./~E)t ./6'" bj "<;Jf2. ()f 
#2 If'i(fjI36l{t~,Q{tt<£i6tl(f ~l.) 0J.Sc 'f8c. ~16-/~ ·-{3 .. Qc ~'..!L _ < • 

______________ C;.tHL:_f..£~~_?'$._cf..Jt---------------------____ . __________ , ___________________________ . ____ : ________ , __ ?_~_!_r_ 

#3 

#4 

#5 

#6 

Tests between layers: . __________ ..v!. _______ yisual Check: ____ ~~ ______ . Total OFT: -~-J_~ __ IJ-Ii1iJ].!u:.t:-.! 

Touch up Surface Prep: ___ ________ ~~ ______ yisual Check: ______ ~ ____ . How Applied: __ A:.(I!.--:_~_~~".f...._~ _______ _ 
comments:._£fl'!!..D ____ ~£ty~,~~ ___ ?f=_- --:ff2-Q.c--a=-o.1f1----- -~-£~~L',.tJ1t~(.'..~:i':lC~~ __________________ ___ _____ __ _ 

.-- ----------- -~4ce---c.~....ii'-----~-H>(,,1.~~l-S-----€---¥-:c~1------------ ---------------------------- -

.----m-~~~~~~~d.d~:~~~~~~~~;z~~~--m--nn~;~-~;~~~~~~~~¥;~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
All painted items require time to cure, As per paint manufacturers data sheets, please note that after coating is complete all parts should be 

left to cure before being used, Sometimes this can be 5-7 days at 25C, Please ask for details, 
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