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% CALHEX INDUSTRIES LIMITED Rev. No.: 2

g g 9515-48th Street SE Calgary, Alberta Cust. Ref. #: Q13-023
= .@ SHELL and TUBE HEAT EXCHANGER SPECIFICATION SHEET - Imperial Unit
i]0 Customer: SPECTRUM PROCESS SYSTEMS ~ Prop.No.: Q-13-2315
212 Address: Calgary, Alberta . - Date: sugust 29 2013 |
3|10 Plant Location: Encana - Solarls, Saturn Compressor Station Ref. No.: 0-13:2315 E-101 ARO
412 Service of Unit: Warm Lean / Rich Glycol Exchanger Item No.: E-322 A
5| 1 |TEMA type & Size (in): NEN 8 x 336 - Connected In: 2-serie / 1-parallel B
6 | O |Surface Area (ft?) ---> Per Unit (eff.) / Per Shell (gross) / Per Shell éeﬂ.): 1547.9/15533/1547 8
710 PERFORMANCE OF ONE UNIT
8 | 0 |Fluid Allocation SHELL SIDE TUBE SIDE
9 | O |Fluid Name Lean Glycol (TEG 89.7) Rich Glycol (TEG 94.9)
10| O |Fluid Quariity (Total) ib/hr 18,708.0 19,326 0
11| 0 | Vapor (In/Out) Ib/hr - - - -
12] 0 | Liquid Ib/hr 18.708.0 18,708.0 19,326.0 19,326.0
13| 0 | Steam Ibfhr - - - -
14| 0 | Water Ib/hr - - - -
15| 0 | Non-Condensables Ib/hr - ) - - -
16| O |Temperature (In/Out) F 3455 261.0 209.9 3000
17 ] O |Density Ib/ft? - VIL 62339 - VIL 64780 — VIL 66269 - VIL 63.803
18| 0 |Viscosity cP - VIL 03552 - VIL 1.9968 = VIL 29565 - VIL  0.6408
19| 0 |Molecular Weight, Vapor
20| 0 |Molecular Weight, Non-Condensables
21| O |Specific Heat Btu/lb-°F — VIL 07264 - VIL 06588 - VIL 06460 - VIL  0.7000
22| 0 |Thermal Conductivity Btu/hr-ft-°F .- VIL 00764 - VIL 0.1017 - VIL 01290 - VIL  0.1200
23| 0 |Latent Heat - Btu/lb | - ol
24| 0 [Inlet Pressure psia 17.50 104 50
25| 0 [Velocily, Average ft/sec 028 160
26| 0 |Pressure Drop, Allow /Calc psi 0.50 | o064 250 | 215
27| O |Fouling Resistance (min) ft*-hr-°F/Biu 0.0010 0.0010
28| O |Total Heat Exchanged: 1,076,088 Btu/hr MTD (Corrected): 480  °F
29| 0 [Transfer Rate (Btu/ft*-hr-°F) —> Service / Clean: 14.47 / 17.96
30 CONSTRUGTION of ONE SHELL Sketch:
31 - Shell Side Tube Side
32| 0 [Deslgn/Vac./Test Pressure psig | 200 | — | Code 200 — | Code
33| O |Design Temperature (Max/Min) °F 400 | / -20 400 / -20
34| 0 |No Passes per Shell 1 - 1
35| 1 |Corrosion Allowance inches’ 0.0625 0.0625
36| 0 Connections Inlet:| (1) 3 | 1508 RFWN| (1) | 2 150# RFWN
3710 Nom. Size & Outlet:| (1) 3 1504  RFWN | (1) 2 150# RFWN
38| 0 Intermediate:| (--) o 150#  RFWN -- — | 150# RFWN
39| - S LS _BAFFLE& B 1 AlLS UBE DETAILS
40 ] O |Shell Cylinder / Head SA-106-B Stationary Tubesheet(s) SA-516-70N Matl. SA-179
41| o IShell Cyl. ID/ OD (in) 7.9810 8.6250 |Floating Tubesheet N/A Tube No. 68 |
42| O |Kettle Cyl. ID/OD (in) n/a n/a Baffle Material G-44W (SA-36) 0D (in) 0.625
43| O |Shell Girth Flange(s)  N/A B Baffle Type / Orientation Single-Seg. / Perpend. Thickness (in) 0.083
44| 0 |Aux.Shell CyL/OD (in) N/A N/A  |Baffle No. 2 Length (ft) 28.00 |
45| O |Expansion Jt./ Mat, n/a nfa Spacing (FriyC-CiRear) (in) 14.3125/14.5000 / 14.3125 |Pitch (in) 08125
46 O |Shell Nozz. Fig. SA-105 N Baffle Cut (% Dia.) 41.18% Layout Ang. 30 deg
47 | O |Shell Nozz. Neck SA-106-B Longitudinal Baffle / Seal n/a n/a
48| - C DETAILS GASKET & BOL ]
49| 0 |Front Ch. Cylinder SA-106-B o Shell Side Girth: n/a N/A
50| O |Frt.Ch.Cyl.ID/OD (in) 79810 | 86250 |Tube Side Girth: Spiral Wnd T-316SS "CG" supplisd ]
51| O |Rear Ch. Cylinder SA-106-B Floating head: n/a na
52| O |Rr.Ch, Cyl. ID/OD (in) 79810 8.6250 Shell side nozzles: Spiral Wnd T-3168S "CG" By customer
53] O |FrontCh. G.Flg./Cvr. SA-105N SA-105 N Tube side nozzles: Spiral Wnd T-3168S "CG" By customer
541 1 |RearCh.G.Flg./Cvr. SA-105N S5A-234-WPB |Girth Bolting: SA-193-B7 [ * Floating Hd. Bolting: — 3 _
55| 1 |Channel Nozz. Fig. SA-105 N SS Nozz. Bolting: SA-193-87 |’ |TS Nozz Bolting:  SA-193-B7 :
56| O |Channle Nozz. Neck SA-106-B 1- Bare bolt and nul, 2- Painted Bolt and niut, 3- Electro Galvanized, 4- Hot Dippsd Galvanizad
57 | O |impingement Protection: None - Not Required Tube to Tubesheet Joint: Dbl Ring Grooved - Rolled Expanded
58| O |Est. Wgts per shell: Wet: 2,793 Ibs Dry: | 2,254 Ibs Bundle : Fixed Ibs
591 0 tho-V-Sqrd (Ibfft-sec’) : Shell Inlet/Outlet: 206 [/ 20 Tube Inlet/Outlet: 1825 /[ 1875
60| - |Code Requirements: ASME Sec VIl Div 1 Registered In: AB i TEMA Type: R
61| 0 Remarks: Thermal Rating By Shell and Tube Software HTRI
62| O 1. Design includes 11.24% excess surface area -
63| 1 2. Tube side sweet service
64| 0 3. Shell side sweet service
651 0 4. Two shells inseries with flanged interconectors
66| 0 5. Lo-finned tubes used, 16 ga under the fin 19/in. 14 ga bare ends
67| 0 6. - B
68| O 7. N
69| 0 8. N
70| 0 9. B B
71| 0 10. - .




% CALHEX INDUSTRIES LIMITED Rev. No.: 2

A E 9515-48th Street SE Calgary, Alberta Cust. Ref. #: Q13-023

2 @ SHELL and TUBE HEAT EXCHANGER SPECIFICATION SHEET - Metric Unit

110 Customer: SPECTRUM PROCESS SYSTEMS B Prop. No.: Q-13-2315

2|2 Address: Calgary, Alberta o - Date: August 29, 2013

310 Plant Location: Encana - Solaris, Saturn Compressor Station - Ref. No.: a-13-2315 E-101 AR0
412 Service of Unit: Warm Lean / Rich Glycol Exchanger Item No.: E-322 A B

5 | 1 |[TEMA type & Size (mm): NEN 203 x 8534 Connected In: 2-serie / 1-parallel j
6 | O |Surface Area (m?) ---> Per Unit (eff.) / Per Shell (gross) / Per Shell (eff.): 143.8/144.3/143.8

710 PERFORMANCE OF ONE UNIT

8 | O |Fluid Allocation SHELL SIDE TUBE SIDE

9 | 0 |Fluid Name Lean Glycol (TEG 99.7) Rich Glycol (TEG 94.9)

10| O |Fluid Quantity (Total) kag/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 - = - Nt

141 0 | Water ka/hr - - &= -~

15| 0 | Non-Condensables kg/hr s s =

16| 0 |Temperature (In/Out) °C 174.2 12722 98.9 148.9

171 0 hDensity Kg/m? - viL 9986 - viL 10377 - viL 10615 - viL  1022.0
18| 0 |Viscosity cP - viL  0.35582| - viL 1.9968| - viL 29565 - viL 0.6408
191 0 JMolecular Weight, Vapor - - - -

20| 0 |Molecular Weight, Non-Condensables - - - -

21| O |Specific Heat kJ/kg-°C -- viL  3.041 - viL 2758 - v 2705 - viL  2.931
22| 0 |Thermal Conductivity Wim-°C - viL  0.132 - viL  0.176 - viL  0.228 - viL  0.208
23| 0 |Latent Heat kJ/kg o o

24) 0 |inlet Pressure kPa (abs) 120.7 720.5

25| 0 |Velocity, Average m/sec 0.09 0.49 d
26| O |Pressure Drop, Allow./Calc. __kPa 3.4 44 17.2 [ 14.8

27| 0 JFouling Resistance (min) m>-*C/W 0.000176 0.000176 =
28| O |Total Heat Exchanged: 3149 kKW MTD (Corrected): 26.7 °C

29| O [Transfer Rate (W/m?*-°C) --> Servicel Clean 82.16 / 101.98

30| - I : % RS ~ISketch:

31| - ,S_h=ell Slde - Tube Side

32| 0 |Design/Vac./Test Pressure kPa] 1,380 — | Code 1,380 [ - | Code

33| 0 |Design Temperature (Max/Min) °C 204 / -29 204 | / -29

34| 0 |No Passes per Shell 9 1

35] 1 |Corrosion Allowance mm 1.6 1.6

36| 0 Connections Inlet:] (1) 3 1504 RFWN | (1) 2 150# RFWN

37] 0 Nominal Size & Outlet:| (1) 3 150#  RFWN | (1) 2 | 150# RFWN

38| 0 Rating (Inches Intermediate:| (--) — 150# RFWN -- --- | 150# RFWN

39| - [ SHEL WY T D s WY E

40| O [Shell CylmderIHead SA-106-B - 'Stauonary Tubesheet(s) SA-516-70N Matl. SA175

41| 0 [Shell Cyl. ID / OD {mm) 202.7 2161 Floating Tubesheet N/A Tube No. 68

421 0 Ii(eﬂle Cyl. ID /OD (mm) n/a n/a Baffle Material G-44W (SA-36) OD (mm) 15.88
43| O |Shell Girth Flange(s)  N/A Baffle Type / Orientation Single-Seg. / Perpend. Thickness (mm) 2.1082
44| 0 |Aux.Shell CyL/IOD (mm) n/a [ nia  |Baffle No. 22 Length (mm) 8,534 |
45| O |Expansion Jt./ Mat. n/a Spacing (Frt/C-C/Rear) (mm) 364 /368 / 364 Pitch (mm) 2064 |
46| O |Shell Nozz. Fig. SA-105 N Baffle Cut (% Dia.) 41.18% Layout Ang. 30 deg
47| 0 |Shell Nozz. Neck SA- 106 B Longitudinal Baffle / Seal n/a n/a

a8 - R T IT R T T
491 0 |FrontCh. Cylmder SA 106-B N/A

50| O |Frt.Ch.Cyl.ID/OD (mm; 2027 | 2191 Tube Side Girth: Spiral Wnd T-316SS "CG" supplied )

51| 0 |Rear Ch. Cylinder SA-106-B ~ |Floating head: n/a nfa

52| 0 |Rr.Ch.Cyl.ID/OD (mm  202.7 2191 Shell side nozzles: Spiral Wnd T-316SS "CG" By cuslomer .
53| 0 |FrontCh. G.Fig./Cvr. SA-105N SA-105 N Tube side nozzles: Spiral Wnd T-316SS "CG" By customer

54| 1 |Rear Ch. G.Fig./ Cvr. SA-105 N SA-234-WPB_|Girth Bolting: SA-193-B7 ? |Floating Hd. Bolting: — a 2

55| 1 |Channel Nozz. Fig. SA-105N SS Nozz. Bolting: SA-193-B7 * }TS Nozz. Bolting: SA-193-B7 “
56| 0 |Channle Nozz. Neck SA-106-B 1- Bare boll and nut, 2- Painted Boll and nul, 3- Electro Galvanized, 4- Hot Dipped Galvanized

57| 0 limpingement Protection: None - Not Required Tube to Tubesheet Joint: Dbl. Ring Grooved - Rolled Expanded

58| O |Est. Wgts per shell: Wel: 1,267 Kg Dry: 1,023 Kg Bundle : Fixed Kg pe
59| 0 |Rho-V-Sqgrd (k !m-sec'): Shell Inlet/Outlet: 307/ 299 Tube Inlet/Outlet: 2716/ 2790

60| - |Code Requireme: " ASME Sec VIl Div.1 [ Registeredin: 4B [ TEMAType: R

61] 0 Remarks: Thermal Rating By Shell and Tube Software HTRI.

62| 0 1. Design includes 11.24% excess surface area B

63| 1 2. Tube side sweel service B B - o

641 0 3. Shell side sweet service ) ) B

65| 0 4. Two shells inseries with flanged interconeclors

66| 0 5. Lo-finned tubes used, 16 ga under the fin 19/in. 14 ga bare ends -

67| 0 6. ]

68| 0 7.

69] 0 8. - B

701 0 9.

71| 0 10, B




CALHEX INDUSTRIES LTD.

9515 - 48TH. STREET S.E, CALGARY, ALBERTA, T2C 2R1

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

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

Page number: 1 of 13
DESIGN CALCULATIONS INDEX
Calculation Descrlptlon Applicable Pages Rev.
i Yes No Level
Primary Membrane Stress Calcs. (Spread sheet pgm.) v 2-11 0
Lifting Lug Calculations v 0
Horizontal Vessel Saddle Calculations v 12 0
Vertical Vessel skirt Calculations v 0
Other UG-22 Specified Loadings 0
Vessel Impact Testing Exemption Summary v 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, SOLARIS
Date: October 10, 2013 By: Jim Gregory
Checked: Martin_Sojka
Approved: v /a 22,
SHELL & TUBE EXCHANGER DESIGN CONDITIC
Shell side Tube side
Design Pressure: 200 psi - 1379 Kpa 200 psi 2 1379 Kpa +FV
Vacuum Pressure: 0 psi & 0 Kpa 0 psi = V] Kpa
Design Temperature: 400 °F - 204.4 °C 400 °F ~ 204.4 °C
Corrosion Allowance: 0.0625 in ~ 1.6 mm 0.0625 in B 1.6 mm
Radiography: N/A PER FIG. UW-13.2(d) SPOT PER UW-11(a)5(b)
Efficiency- LS / CS: 0.85 / 1.00 N/R / 1.00
Minimum Design Temp.: -20 -20
Post Weld Heat Treat: NO NO

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

VESSEL C...T. NOTES
1)

Vessel C.|.T. exemption perUG-20(f), UCS-66(a)(c)(d), FIG UCS-66 NOTE(e ).

NOTES
dde

o

1)

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




CALHEX INDUSTRIES LTD. Bus: (403) 225 - 4395 {CALHEXS}
Fax: (403) 261 - 2761
9515 - 48TH. STREET S.E, GALGARY, ALBERTA, T2C 2R1

CYLINDER THICKNESSES

Job number: 13-0856
Revison number: 0 I Page number: 2 of 13
CODES:
Thickness of shell under internal pressure per : ASME SEC. VIII, DIV. 1 2010ED. 2011ADD. UG-27
Thickness of shell under extemal pressure per : ASME SEC. VIII, DIV. 1 2010ED. 2011ADD. UG-28
Shell side:
Material : SA-106-B SorWw: S Allow. Amb. Stress: 17100 psi
Pipe~ 1/ Plate~ 2 : 1 Allow. Design Stress: 17100 psi
Pipe OD: 8.625 in Is Corrosion Allowance applicable to material: Y
Design Pressure: 200 psi | Design Temp.: 400 °F Comosion Allowance: 0.0625 in
Efficiency: 1.00 Thickness Calculation includes 12.5% pipe tolerance
Minimum Thickness (including CA) Actual Thickness
t = DP * OD/2 +CA= 0.1288 IN 0.3220 IN
SE+(DP*04)
MAWP ambient and uncorroded = 1147.2 psi
MAWP hot and corroded = 887.4 psi
Tube side:
Material : SA-106-B SorW: S Allow. Amb. Stress: 17100 psi
Pipe~ 1/ Plate~ 2 : 1 Allow. Design Stress: 17100 psi
Pipe OD: 8.625 in Is Corrosion Allowance applicable to material: Y
Design Pressure: 200 psi I Design Temp.: 400 °F | Corrosion Allowance:  0.0625 in
Efficiency: 1.00 Thickness Calculation includes 12.5% pipe tolerance
Minimum Thickness (including CA) Actual Thickness
t = DP * OD/2 +CA= 0.1288 IN 0.3220 IN
SE+(DP*04)
MAWP ambient and uncorroded = 1147.2 psi
MAWP hot and corroded = 887.4 psi
Tubing:
Material : SA-179 Sorw: S Allow. Amb. Stress: 13400 psi
Tube OD: 0.625 in Allow. Design Stress: 13400 psi
Tube Length: 336 in Is Corrosion Allowance applicable to material: N
Design Pressure: 200 psi Design Temp.: 400 °F | Corrosion Allowance: 0 in
Efficiency: 1.00
Minimum Thickness Intermnal Pressure Actual Min. Thickness
t = DP * OD/2 +CA= 0.0046 IN 0.0830 IN

SE+(DP *0.4)

Maximum Extemal Pressure for Tube thickness

Do/t= 7.5301 EXTERNAL PRESSURE CHART # : CS-1
L/Do= 50.000 A= 0.02064 Ext.Yield Stress: 26900
B= 13450 S: 24210
Pa = - Pat = 2750.2
Pa2 = 5576.2

Maximum Allowable external Pressure : 2750.2 Existing external Pressure : 215.0




CALHEX INDUSTRIES LTD.

0515 - 48TH. STREET S.E, CALGARY, ALBERTA, T2C 2R1

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

TUBESHEET THICKNESS CALCULATION

Is Corrosion applicable to joint Material ? (Y or N) : N

Job number: 13-0856
Revison number: 0 | Page number: 3 of 13
CODES:
ASME SEC VIlII, DIV. 1 2010 ED,2011ADD. UHX-13, & FIG UHX-13.1 (a)
DIMENSIONS & PROPERTIES
Tubes Channel Shell Tubesheet
Material : SA-179 SA-106-B SA-106-B SA-516-70N
Design Pressure, P, Ps: 200 200 see EFF. DP.
Design Temperature T, T, Tg, T : 400 400 400 400
Mean Oper. Temp.'s, Ty, Tsm, Tr : 301.88 - 311.83 322.8
Inlet / Outlet temp. at hotend, T';, T's : - 300 345.5 -
Ambient Allowable Stress : 13400 * 17100 17100 20000
Design temp Allowable Stress : 13400 * 17100 17100 20000
Operating temp Allowable stress : 13400 * 17100 20000
Diameters, d,, D, D : 0.63 7.981 7.981 -
Thicknesses , 1, t; h : 0.0830 0.3220 0.3220 1.3750
Corrosion Allow., C;, C5 Cys : - 0.0625 0.0625 0.1250
Poisson’'s ratio v, v, Vs, V& 0.28 0.3 0.3 0.3
Elas. Mod @ ds. Temp., E;, E, E;, E: 2.650E+07 2.750E+07 2.750E+07 2.750E+07
Elas. Mod @ op. Temp., E,, Eg, E : 2.699E+07 2.803E+07 2.803E+07 2.796E+07
Coeff. of Thermal Exp. at op. temp, oy, O m @' : 6.904E-06 6.924E-06 6.946E-06
Coeff. of Thermal Exp. at In/out. temp, o', o' : 6.900E-06 6.991E-06 -
NOTE: Pt & Ps are adjusted for vacuum pressure on opposite side when noted on pg 1. if both sides have vacuum both Ps & Pt
are adjusted at the same time for a single conservative calculation, rather than running 2 calcs adjusting Ps and Pt individulally.
* Tube stresses are for seamless tubing per note UHX-11.3 and UHX-13.3
Tube characteristics: No. of Tubes, N, : 68 Tube Length, L 336
Tube joint Expanded (Y/N): Y No. Of Grooves(2/1/0): 2 Expansion length, |, : 1.375
Tube joint Welded (Y/N): n Weld throat length, a : 0 Tube testing (Y/N): N
Tube Pitch, p : 0.8125 Pattemn : 30 Tube Projection : 0.125
Outer tube limit, Do:  7.567 Tube Jt., Lmax: 1325.65 Pass plate (Y or N) : N
Total Area of untubed lanes , A, =X(U;;*Ly): 0
Unsupported span TS to Baffle: 28.8125 Unsupported span Baff to Baff: 29.000
Tube layout perimeter if required, Cp: -- Area enclosed by Cp, if required, Ap: -
Errors:
EXPANSION JOINT DIMENSIONS AND PROPERTIES
Is an Expansion Joint required ? (Y or N): N Joint Material :
Axial Rigidity, K; = 0 Joint Inside Diameter, D; = 0

IS THE UNIT TO EXPERIENCE CYCLICAL SERVICE OR DYNAMIC LOADING (Y orN) : N
CALCULATIONS
GEOMETRY VALUES

p o= 0.230769231 d* (Load cases 1to 3) new = 0.5178

p Nnews= 1.0000 d*(Load cases 410 7) ygw = 0.5176

p corr = 1.0000 d* (Load cases 1t0 3) corr = 0.5178

p* = 0.8125 d* (Load cases 4 t0 7) corr = 0.5176

hy = 0.0000 p* (Load cases 110 3) yew = 0.3627

a, = 3.7835 p* (Load cases 410 7) yew = 0.3629

hy' (1to 3) new = 0.0000 p* (Load cases 1 to 3) corr = 0.3627

hg' (1to 3)corr = 0.0000 p* (Load cases 4 t0 7) corr = 0.3629
hg' (4 to 7) both = 0.0000




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

CALHEX INDUSTRIES LTD.

8615 - 48TH. STREET S.E, CALGARY, ALBERTA, T2C 2R1

TUBE-SHEET THICKNESS CALCULATION cont.'d

Job number:; 13-0856
Revison number: 0 | Page number: 4 of 13
PS NEW = 1.0547 PS CORR = 1.0712 PC NEW = 1.0547 PC CORR = 1.0712
L new = 333.0000 L corr = 333.1250
Xs = 0.5361 Xt = 0.7498
STIFFNESS FACTORS
Ks new (Case 1to 3) = 693632.2 K new (Case 110 3) = 11246.8
Ks new (Case 4t0 7) = 706975.7 Ki new (Case 4 to 7) = 11455.0
Ks CORR (Case 1to 3) = 562995.1 Kl CORR (Case 1to 3) = 11242.6
Ks corr (Case 4 to 7) = 573825.5 Ki corr (Case 4 to 7) = 11450.7
Kst new (Case 1to 3) = 0.9070 Kstnew (Case 4to 7) = 0.9076
Ks.t corr (Case 1to 3) = 0.7364 Kst corr (Case 4 to 7) = 0.7370
J NEW (Case 1to 3) = 1.0000 J NEW (Case 4to 7) = 1.0000
J corr (Case 1to0 3) = 1.0000 J corr (Case4to7)= 1.0000
SHELL COEFFICIENTS
Bs new = 1.1118 B; corr = 1.2338
ks new (Case 110 3) = 186946.7 ks corr (Case 1 to 3) = 108590.8
ks new (Case4to7) = 190543.0 ks corr (Case 4to7) = 110679.8
Asnew (Case 1to 3) = 127314249 Ascorr (Case 1to3) = 10090264.1
Asnew (Case4to7) = 12976340.4 Ascorr (Case4to7) = 10284371.4
dsnew (Case 1to 3) = 0.00000153 8 corr (Case 1t0 3) = 0.00000196
Ss new (Case 4to 7) = 0.00000150 8s corr(Case 4 to 7) = 0.00000192
CHANNEL COEFFICIENTS
B i = 1.1118 B, &5i = 1.2338
kenew (Case 1t0 3) = 186946.7 k. corr (Case 1t03) = 108590.8
kenew (Case 4to7) = 190543.0 k.corr (Case4to7) = 110679.8
Acnew (Case 1t03) = 127314249 Accorr (Case 1t03) = 10090264.1
Acnew (Case4to7) = 12976340.4 Accorr (Case4to7) = 10284371.4
5. new (Case 1 to 3) = 0.00000153 8. corr (Case 1t0 3) = 0.00000196
S:new (Case 4t0 7) = 0.00000150 8. corr(Case 4 to 7) = 0.00000192
TUBELAYOUT GEOMETRY COEFFICIENTS
h/p new = 1.692 E*/E new (Case 1to 3)= 0.3761 E*/E corr (Case 1 to 3)= 0.3821
h/p corr = 1.538 E*/E new (Case 4t07) = 0.3764 E*/E corr (Case 4 to 7)= 0.3824
V' new (Case 1 to 3)= 0.3132 v* CORR (Case 1to0 3)= 0.3091
v* new (Case 4 to 7) = 0.3132 v* CORR (Case 4to 7) = 0.3090
Xa NEW (Case 1to 3)= 1.2942 Xa CORR (Case 1to 3)= 1.3855
Xanew (Casedto7) = 1.2945 Xa corr (Case4to7)= 1.3858
Zanew (1-3)= 0.7690 Z,new (1-3) = 0.1849 Zonew (1-3)= 0.7451
Zd NEW (4 -7) = 0.7684 ZV NEW (4 '7) = 0.1849 Zm NEW (4 -7) = 0.7451
Zd CORR (1 '3) = 0.5986 ZV CORR (1 '3) = 0.1839 Zm CORR (1 '3) = 0.7425
Zd CORR (4 -7) = 0.5981 Zv CORR (4 '7) = 0.1839 Zm CORR (4 -7) = 0.7425
Zynew (1-3) = 0.1849 Zycorr (1-3) = 0.1839
Zynew (4-7) = 0.1849 Zycorr (4-7) = 0.1839
TUBESHEET GEOMETRY COEFFICIENTS
K= 1.1398 Fnew (Case 1t03) = 1.9299
Fnew (Cased4to7) = 1.9326
D pew (Case 110 3) = 2.5344 F corr (Case 1t0 3) = 1.5636
O pnew (Casedto7) = 2.5378 F corr (Cased4to7) = 1.5657
® corg (Case 1t03) = 2.0468
®corr (Casedto7) = 2.0494




CALHEX INDUSTRIES LTD. Bus: (403) 225 - 4395 (CALHEXS)

Fax: (403) 261 - 2761
9515 - 48TH. STREET S.E, CALGARY, ALBERTA, T2C 2R1

TUBE-SHEET THICKNESS CALCULATION cont.'d

Job number: 13-0856
Revison number: 0 | Page number: 5 of 13
TUBESHEET LOADING FACTORS
Q1 NEW (Case 1to 3) = -0.1433 Qz1 new (Case 1to 3) = 1.0417
Q1 NEW (Case 4 to 7) = -0.1434 Q21 new (Case 4 to 7) = 1.0417
Q; corr (Case 1t03) = -0.1211 Qz1 corr (Case 1t03) = 1.0618
Q;corr (Casedto7) = -0.1212 Qz1 corr (Case 4to7) = 1.0618
Qzonew (Case 1t03) = 0.10961 Unew (Case 1to 3) = 0.21923
Qznew (Case d4to7) = 0.10962 Upnew (Casedto 7) = 0.21924
Q22 CORR (Case 1to 3) = 0.17310 UCORR (Case 1to 3) = 0.34619
Qz2corr (Case4to7) = 0.17312 Ucorr (Case4to7) = 0.34624
THERMAL EXPANSION LOADING FACTORS
Y NEW (Case 1to 3) = 0
Ynew (Case4to7) = -0.024477 Y = 0
Y CORR (Case 1to 3) = 0
Ycorr (Casedto7) = -0.024486
osnew (Case 110 3) = 0.84730 o.new (Case 1t0 3) = 0.84730
osnew (Case4to7)= 0.84730 w.new (Casedto7)= 0.84730
®s CORR (Case 1to 3) = 0.71390 ®¢ CORR (Case 1to 3) = 0.71390
®scorr (Case 4t0 7) = 0.71390 @ corr (Case 4 to 7) = 0.71390
o*snew (Case 110 3) = -0.82529 o*.new (Case 1to 3) = -0.82529
o*snew (Case4to7) = -0.82529 o*.new (Casedto7) = -0.82529
@*g corr (Case 1to 3) = -0.67629 @* corr (Case 1to 3) = -0.67629
@*;corr (Case 4t0 7) = -0.67629 @*ccorr (Case 4to 7) = -0.67629
PRESSURE LOADING DUE TO THERMAL EXPANSION UHX-13.8 (for cyclical type service only)
Ps* new & corr (Case 110 3) = 0 Pc* new & corr (Case 1 to 3) = 0
Ps* new (Case 4t0 7) = 0.0 P.,* new (Case 4t0 7) = 0.0
PS* CORR (Case 4 to 7) = 0.0 Pc* CORR (Case 4 to 7) = 0.0
T = 334.125 T = 311.375
PRESSURE LOADING ON TUBESHEET
P'snew (Case 1to 3) = 281.6 P's corr (Case 1t0 3) = 306.1
P'snew (Casedto7) = 281.5 P'scorr (Case4to 7) = 306.0
P new (Case 1t0 3) = 398.5 P'icorr (Case 1t0 3) = 449.6
P'inew (Cased4to7) = 398.3 P'corr (Cased4to7) = 449.4
P,new (Case 1to0 3) = 0.0 P, corr (Case 110 3) = 0.0
Pynew (Case4to7) = -424.0 P,corr (Case 4107) = -424.0
Pwnew (Case 1t0 3) = 0 Pwcorr (Case 1to 3) = 0
Punew (Casedto7) = 0 P, corr (Case4to7) = 0

TUBE BUCKLING FACTORS

Tubesheet to Baffle span, |, : 23.05 NEW CORR
Tubesheet to Baffle span, | : 23.1 F, = 118.9004 119.1583
Baffle to Baffle span, |;: 29 F = 149.5926 149.5926
n = 0.1939 Fi (max) = 149.5926 149.5926

Tube Yield stress , Sy,t = 22200 C = 154.9 154.9
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Job number:
Revison number:

TUBE-SHEET THICKNESS CALCULATION cont.'d

13-0856

| Page number:

6 of 13

SUMMARY OF LOADS, CO-EFFIC

IENTS, & STRESSES FOR NEW TUBESHEET

_Case | Py P, ¥e |  Ps Pc. __P;
1 0 200.0 0 0.0 0.0 0
2 | 200.0 0.00 0 0.0 0.0 281.6
3 200.0 200.0 0 0.0 0.0 281.6
4 0 0 -0.0245 0.0 0.0 0.0
5 0 200.0 -0.0245 0.0 0.0 0.0
6 ‘ 200.0 0 -0.0245 0.0 0.0 281.5
7 200.0 200.0 -0.0245 0.0 0.0 281.5
~ Case | P P, Po | Py ‘ Prim Pe
1 398.5 0 0.0 0.0 2.5
2 0.0 0 0.0 0.0 25 132.1
3 L 398.5 0 0.0 0.0 0.0 -54.4
4 | 0 -424.0 0.0 0.0 0.0 -197.2
5 | 398.3 -424.0 0.0 0.0 2.5 -383.7
6 0.0 -424.0 0.0 0.0 25 -65.1
7 398.3 -424.0 0.0 0.0 0.0 -251.6
Case Q, Q, Fn o lol Oallowable

1 57.1 -0.1861 0.1097 2562.5 30000

; -57.1 -0.2038 0.1019 1686.1 30000

3 0.0 -0.1433 0.1300 885.7 30000

4 0.0 -0.1434 0.1300 3209.5 65000

5 57.1 -0.1642 0.1201 5769.7 65000 |

6 -57.1 -0.0209 0.1882 1534.1 65000

7 0.0 -0.1434 0.1300 4094.2 65000 ‘
Case ‘ &1 ' Trallowable Ft min } Fy max } -

1 1111.9 16000 0.9555 | 1.0305 |

2 787.7 16000 0.9600 | 1.0260

3 324.2 16000 0.9446 1.0417

4 1175.9 16000 0.9446 1.0417

5 | 2287.8 16000 09499 | 1.0363 |

6 388.2 16000 09132 | 10735 |

7 1500.1 16000 0.9446 | 1.0417 l
Case had 5 012 Ot, allowable 1 Fs | St _

1 132.2018 197.6661 13400 ‘ 2.00 '

2 -91.8336 -132.5995 13400 . 200 5740.7

3 40.3682 | 65.0666 13400 200

4 871.8300 | 961.4526 26800 ~2.00

5 1003.9819 | 1159.1008 26800 2.0

6 779.9821 . 828.8113 26800 2.00

7 912.1341 1026.4595 26800 2.00

Wt = 163.8
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TUBE-SHEET THICKNESS CALCULATION cont.'d

Job number; 13-0856
Revison number: 0 | Page number: 7 of 13

Cai L Osm il . Osp | Os i ~ Oem Ocb | ~ Oc

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 5456.2 1146.8 | 8682.0 9828.7

6 -219.7 1493.8 1713.5 0.0 | 2298.2 2298.2

7 ’ -150.1 -338.4 488.5 | 1146.8 ] 7770.8 8917.6
Case Os, Allowable \ ‘ Oc, Allowable ‘ i

1| 25650.0 | 25650.0 | i

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 & / OR CHANNEL (UHX-13.7 if required)

Case:
swslc
Facty,
Ksc
A'S.C
F
()
Q
Qz
Q2

Shell to Tubesheet

Channel to Tubesheet
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9615 - 48TH. STREET S.E, CALGARY, ALBERTA, T2C 2R1

{CALHEXS)

TUBE-SHEET THICKNESS CALCULATION cont.'d

Job number: 13-0856
Revison number: 0 | Page number: 8 of 13

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

Case P, P, ‘ ¥ Ps. Pc. P's
1 0o ~200.0 0 0.0 0.0 0
2 200.0 0 0 0.0 0.0 306.1
3 200.0 200.0 0 0.0 0.0 306.1
4 0 0 -0.0245 0.0 0.0 0.0
5 0 200.0 -0.0245 0.0 0.0 0.0
6 200.0 1 0 -0.0245 0.0 ‘ 0.0 306.0
7 200.0 ‘ 200.0 -0.0245 0.0 0.0 306.0

Case P P ; P, | P _l Prim Pe
1 449.6 0 0.0 0.0 3.3 -186.2
2 0 0 0.0 0.0 1 3.3 127.2
3 449.6 0 0.0 0.0 i 0.0 -59.0
4 0 -424.0 0.0 0.0 ‘ 0.0 -174.4
5 449.4 w -424.0 0.0 0.0 3.3 -360.6
6 0 | -424.0 0.0 0.0 3.3 -47.2
7 449.4 f -424.0 0.0 0.0 | 0.0 -233.4

Case | Q, : Q, Fr I c | I Csallowable
1 53.7 -0.1614 0.1199 ? 3383.1 | 30000
2 -53.7 -0.1800 0.1111 ‘ 2142.8 30000
3 0.0 -0.1211 0.1387 ‘ 1240.3 30000 |
4 0.0 } -0.1212 0.1387 3663.1 65000
5 53.6 -0.1420 0.1289 7042.9 65000
6 -53.6 0.0377 0.2130 1522.0 65000
7 0.0 -0.1212 0.1387 4901.9 . 65000

Caser ] | T l Trallowable Ft min Fit max
1 1221.1 16000 0.9466 1.0352
2 834.2 16000 0.9543 1.0274
3 386.9 16000 0.9300 1.0521
4 1143.7 ‘ 16000 0.9205 1.0618
5 2364.7 ‘ 16000 0.9274 1.0547
6 309.4 | 16000 0.8675 1.1156
7 1530.5 , 16000 0.9205 | 1.0618

Case | Oy1 | G2 | Oioalowsble | A Fs ‘ Sp
1| 123.0548 2002370 | 13400 2.00 | 5740.7
2 -66.3228 -109.8192 | 13400 200 5740.7
3 56.7320 90.4178 j 13400 2.00
4 751.1633 866.5034 26800 2.00
5 863.0814 1077.9940 26800 200
& 693.2751 | 748.0489 26800 , 2.00
7 805.1933 | 9595394 | 26800 2.00

Wt = 152.4
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TUBE-SHEET THICKNESS CALCULATION cont.'d

Job number: 13-0856
Revison number: 0 | Page number: 9 of 13
Case Gsm Osb | s Ocm Ocp [
1 88.3 ’ -2973.6 3061.9 14679 7598.4 9066.2 |
2 | 1002.3 5709.1 67114 | 0.0 -1566.7 1566.7
3 l 1090.6 | 2735.5 3826.0 1467.9 6031.6 7499.5
4 -1115.4 | -3436.1 4551.5 0.0 4024.8 4024.8
5 -1027.1 -6412.1 7439.2 i 1467.9 11625.5 13093.4
6 -113.0 2274.4 % 23874 | 0.0 2456.6 2456.6
7 247 ‘ -701.6 726.3 ‘ 1467.9 10057.3 11525.2
B Case Os, Allowable | ‘7* . Ok, Allowable
1 25650.0 | | | 256500 1 | 0
2 25650.0 | 25650.0 0
3 25650.0 | 25650.0 0
4 59800.0 \ 59800.0 o0
5 59800.0 ‘ 59800.0 l 0
6 59800.0 ! 59800.0 ‘ 0
7 59800.0 \ 59800.0 | 0
0

ELASTIC - PLASTIC CALCULATION FOR TUBESHEET TO SHELL & / OR CHANNEL (UHX-13.7 if required)

Shell to Tubesheet

Case: 1 2 3

Channel to Tubesheet

L
S s/c

Facty, - . -

ks
xs.c
F
()
Q
Qz
Qz




CALHEX INDUSTRIES LTD. Bus: (403) 225 - 4305 {CALHEXS}

Fax: (403) 261 - 2761
9815 - 48TH. STREET S.E, CALGARY, ALBERTA, T2C 2R1

TUBESHEET WELD SIZING

Job number: 13-0856
Revison number: 0 | Page number: 10 of 13
CODES:
ASME SEC. VIII, DIV. 1 2010 ED. 2011ADD.: FIG. UW-13.2 (d)
Tube Side Shell Side
Channel and Shell Outside Diameters: 8.625 8.625
Channel and Shell Thicknesses: 0.322 0.322
Tube Sheet Facing Thickness: 0.1875 0.1875
Facing Outside Diameters: 7.9185 7.9185
Channel & Shell ID's - Facing OD's: 0.0625 0.0625
Corrosion Allowances: 0.0625 0.0625
Is the tubesheet Supported or Unsupported : S
Tube Sheet weld groove angle (°) : 30 | 30
CALCULATIONS
Tube Side Shell Side
Actual corroded thicknesses, t, : 0.2595 0.2595
Facing Edge to Channel & Shell OD, a : 0.35325 0.35325
Minimum dimension b for supported Tubesheet [2t;-a]: 0.16575 0.16575
Minimum dimension b for unsupported Tubesheet [3t.-a]: 0.42525 0.42525
Flat Land dimension of groove weld (1/16" of RF in Shell): 0.1250 0.1250
Minimum TS Groove angle, supported Tubesheet (°): 6.6 6.6
Minimum TS Groove angle, unsupported Tubesheet (°): 40.363 40.36336
Actual b dimension : 0.3289 0.3289
Minimum T, dimension : 0.25 0.25

ACTUAL MINIMUM TUBESHEET THICKNESS

T= 0.3289 + 0.3289 + 0.25 = 0.9079

ACTUAL MINIMUM TUBESHEET THICKNESS INCLUDING CORROSION ALLOWANCE

T, = 0.9079 + 0.125

1]
-
=4
1
N
©
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Fax: (403) 261 - 2761

Job number:

13-0856
Revison number:

SHELL ALLOWABLE COMPRESSIVE STRESS

0 l Page number: 11 of 13
CODES:
ASME SEC. VIII, DIV. 1 2010 ED., per UG-23 (b)
Shell
Material : SA-106-B SorW: S Allow. Amb. Stress: 17100 psi
Pipe~ 1/ Plate~2: 1 Allow. Design Stress: 17100 psi
Shell OD : 8.625 in Corrosion Allowance : 0.0625 in
Design Pressure : 200 psi Design Temperature : 400 °F
CALCULATIONS
New uncorroded thickness : 0.322 in
Thickness reduced for pipe tolerance of 12.5% EXTERNAL PRESSURE CHART #: CS-2
Minimum thickness, t : 0.2193 in
Outside radius, Ro : 4.3125 in
Factor A = 0.125 - 0.0063551
(Ro/t)
Maximum Shell Compressive Stress, B (Sgs) = 15417

psi




CALHEX INDUSTRIES LTD. Bus: (403) 225 - 4395 {CALHEXS)
Fax: (403) 261-2761
©515 - 48TH. STREET S.E, CALGARY, ALBERTA, 732G ZR1

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

HORIZONTAL SUPPORT SADDLE STRESSES
Job number: 13-0856 p
Revison number: I Page number: A_ 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): 333.125
Total Dry Weight: 4700 Lbs Maximum Seam to Ctr. Of Saddle, (A): 24
Total Wet Weight: 5800 Lbs Saddle Support Width (SSW): 8
Design Pressure 200 psi Saddle Gusset Width (SGW): 2.26
Shell Material: SA-106-B Support and Gusset thickness (tsg): 0.2200
Allow. Stress in Tension: 17100 psi Is a Wear Plate used (Y or N): Y
Allow. Stress in Comp.: 15417 psi Wear Plate Thickness (twp): 0.3050
Sheli Plpe or PL ate: PI Wear Plate Width (WPW): 6
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, 6 : 120.1
Load per Saddle, Q: 2900 IN Ky: 0.3353 Ks: 0.4008
Minimum Shell thickness, t,: 0.2193 Ky: 1.1701 Kg : 0.0530
Shell Outside Radius, R: 4.3125 Ks: 0.3190 K;: 0.7598
Head or TS Length, H: 1.375 Ks: 0.8790 Ksg: 0.6034
Min. Equiv. Head Thickness, t,: 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 Horn of Saddle: 25650 5667.5
At Bottom of Shell 7709 012.6




CALHEX INDUSTRIES LTD.

0515 - 48TH. STREET S.E, CALGARY, ALBERTA, T2C2R1

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

LIFTING LUG CALCULATION VERSION 2.0 May 27, 2008

LIFTING LUG CALCULATION

Job number: 13-0856
Revison number: 0 Page number: of |
CODES:
ASME SEC. VIIi, DIV. |, 2010 ed.,: uG-22
TEMA Ninth Edition, 2007 : RGP-G-7.24
Pressure Vessel Design Manual : Pg. 171 - 189
LIFTING-LUG GEOMETRY SHELL GEOMETRY:
Lug Material SA-516-70N Shell Material sa-106-b
Allowable Stress 20000 psi Allowable Stress 17100 psi
Design Load 3525 Ibs/lug Shell Type 0 Pipe
Shackle Pin 1 in Shell Thickness 0.322 in
Actual Hole 1.125 in Corrosion 0.0625 in
Lug Base Length 5 in Inside Diameter 7.981 in
Lug Thickness 0.5 in Repad Thickness 0 in
Fillet Weld Leg 0.25 in Mill Tolerance 0.875
Insulation Thk. 2 in Effective Shell Thickness 0.2544 in
Lug Height 5 in
Pin offset 3.5 in Shackle clearance 0.19 in

Maximum Load / Lug:

Vertical Load
Longitudinal Load

Cross Load

3525 Ib
2946 b
648 Ib

Shell Stress:

Radial stress =
Longitudinal stress =

Shell Actual Stresses:

Code Allowable Stresses:

9917 psi
10944 psi

17100 psi (Sa)
25650 psi combined (1.5 x Sa)

Lifting Details:

Minimum Sling or Chain Rating: l

Maximum Off Vertical Angle for Ll

4600 Ibs (2.3 ton)

Il

39.9 deg (for each Iifting-lu;g)l

NOTE: If this angle is less then 30 degree, two crane or a spreader bar shall be used for the lift.
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INSTALLATION, 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 improper piping installation or lack of suitable vents.
(3) Operating conditions differing from design conditions.

(4) Maldistribution of low in the unit.

(5) Excessive clearances between the baffles and shell and/or tubes, due to corrosion.
{6) Iimproper thermal 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-2 INSTALLATION OF HEAT EXCHANGERS
E-2.1 HEAT EXCHANGER SETTINGS

E-2.11 CLEARANCE FOR DISMANTLING

For straight tube exchangers fitted with removable bundles, provide sufficient clearance at the
stationary head end to ﬁermft 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 tc
permit removal of the bonnet or channel cover.

For U-tube heat exchangers, provide sufficient clearance at the stationary head end tc perrit
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 exchanger. Foundation bolts should be set to allow for setting inaccuracies. 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 adjustes
after the foundation has set.

E-2.13 FOUNDATION BOLTS

Foundation bolts should be loosened at one end of the unit to aliow free expansion of shals.
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 withovr:
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, thz use
of strainers in the piping may be required.

Standards Of The Tubular Exchanger Manufacturers Association 1



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 be desirable for purchaser 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 be given to discharge of hazardous or toxic fluids.

E-2.34 DRAINS

Drains may discharge to atmosphere, if permissible, 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 fiuid
pulsations and mechanical vibrations to the heat exchangers.

E-2.36 SAFETY RELIEF DEVICES
The ASME Code defines the requirements for safety.relief devices. When specified by the

purchaser, the manufacturer will provide the necessary connections for the safety relief
devices. The size and tylcre of the required connections will be specified by the purchaser.
The purchaser will provide and Install the required relief devices.

E-3 OPERATION 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):
E-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 staft-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 intreduced in a manner to minimize differential expansion between the shell and tubes.

E-3.22 SHUT-DCWN 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. Ifitis
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 i a manner to minimize differential expansion between shell and tubes. When 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

Standards Of The Tubular Exchanger Manufacturers Association



INSTALLATION, OPERATION AND MAINTENANCE SECTION 4

drained from steam heaters and similar apparatus during start-up or shut-down. To reduce
wa:‘er retention after drainage, the tube side of water cooled exchangers should be biown out
with air. '

E-3.23 TEMPERATURE SHOCKS

Exchangers normallr should not be subjected to abrupt temperature fluctuations. Hot fiuid
must not be suddenly introduced when the unit is cold, nor cold fluid suddenly introciuced
when the unit is hot.

E-3.24 BOLTED JOINTS

Heat exchangers are pressure tested before leaving the manufacturer's shop in accordance
with ASME Code requirements. However, normal relaxing of the gasketed joints may oceur in
the interval between testing in the manufacturer's shop and installation at the jobsite.
Therefore, all external bolted joints may require retightening after installation and, if
necessary, after the exchanger has reached operating temperature.

E-3.26 RECOMMENDED BOLT TIGHTENING PROCEDURE

It is important that all bolted joints be tightened uniformly and In a diametrically staggered
ttern, as illustrated in Figure E-3.25, except for special high pressure closures when the
nstructions of the manufacturer should be followed.

FIGURE E-3.25

START

E-4 MAINTENANCE OF HEAT EXCHANGERS

E-4.1 INSPECTION OF UNIT

At regular intervals and as frequently as experience indicates, an examination should be made of the
interior and exterior condition of the unit. Neglect in keeping all tubes clean may result in complete
stoppage of flow through some tubes which could cause severe thermal strains, leaking tube joints,
or structural damage to other components. Sacrificial anodes, when provided, should be inspacted
to determine whether they should be cleaned or replaced.

E-4.11 INDICATIONS OF FOULING

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 shouid first
be checked for air or vapor binding to confirm that this is not the cause for the reduction in
performance. Since the difficulty of cleaning increases rapidly as the scale thickness or
deposit increases, the intervals between cleanings should not be excessive.

Standards Of The Tubular Exchanger Manufacturers Association 3



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
(@) Type A C, D & 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 fioating 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 feaking joints
between tubes and tubesheets. In most cases, the entire front face of each tubesheet will be
accessible for inspection. The point where water escapes indicates a defective tube or
tube-to-tubesheet joint. )

(1) Units v}r‘nr;l removable channel cover: Remove channel cover and apply hydraulic pressure
in the shell.

(2) Units with bonnet type head: For fixed 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 integral part of the shell and for units with
removable bundles, remove bonnet, re-bolt tubesheet to shell or install test flange or gland,
whichever s 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
o s =
—— N Test — Xl -‘mh‘“""
' ! FLAMGE = _‘: - ' GLAND
—E s —E====
=3 — 1=
]

(3) Units with Type S or T floating head: Remove channel cover or bonnet, shell cover and
floating head cover. Install test ring 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 f?)cate leaks in the floating head end by removing the
shell cover and applying hﬁdraulic pressure in the tubes. Leaking tube joints may then be
located by sighting through the tube lanes. Care must be exercised when testing partially
assembled exchangers to prevent over extension of expansion joints or overloading of
tubes and/or tube-to-tubesheet joints.

(4) Hydrostatic test should be performed so that the temperature of the metal is over 60° F
(16° C) unless the materials of construction have a lower nil-ductility transition temperature.
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Nexses

INSTALLATION, OPERATION AND MAINTENANCE SECTION 4

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

To avoid possible damage during removal-of a tube bundle from a shell, a pulling device shoulc be
attached to eyebolts screwed into the tubesheet. If the tubesheet does not have tapped holes ‘cr
eyebotts, steel rods or cables Inserted through tubes and attached to bearing plates may be usad.

Thhe 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-4.31 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 procegures that
may be considered:

(1) Circulating hot wash oil or light distillate through tubes or shell 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 provicad hoi
wash oil or water is not available or does not give satisfactory resuits.

{4) High pressure water jet cleaning.

(5} Scrapers, rotating wire brushes, and other mechanical means for removing hard scuie,
coke, or other deposits.

[S1)
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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 expanslon strain, deformation of the tube, or loosening
of the tube-to-tubesheet joint.

2 Whenbmechanically cleaning a tube bundle, care should be exercised to avoid damaging
the tubes. ‘

(3) Cleaning compounds must be compatible with the metaliurgy 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 aver 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 that when a heat exchanger is dismantled for any cause, it be reassembled with new
skets. This will tend to prevent future leaks and /or damage to the gasket seating surfaces of the
eat exchanger. Composition gaskets become dried out and brittle so that they do not always
Erovide an effective seal when reused. Metal or metal jacketed gaskets, when compressed initially,

ow 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 surfaces of the
exchanger.

Botted 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 substitutions should be of compatible design.

Any leakage at a gasketed joint should be rectified and nat 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 replacement 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 manufacturer.

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 avallable tapered

plugs with ferrules or tapered only plugs which may or may not be seal welded. Excessive tube
plugging may result in reduced thermal performance, higher pressure dro

B, and/or mechanical
damage. Itis the user's responsibility to remove plugs and neutralize the bundie prior to sending it
to a shop for repairs. '
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PRECITUBOJ CERTIFICADO DE CALIDAD

SGC 150 9001:2008 MILL TEST REPORT CONDUMEX
ABS QUALITY EVALUATIONS
CERTIFICADO No. 321 IO

PRECITUBOQ, S.A. DE C.V.! Km. 11.4 Garretera 3 El Castillo, El Salto Jal. México C.P. 45680 Tel. (52) 33 3688-0002 /3688-0530. Fax (52) 33 3688-0631/ www.precitubo.com.mx

FAg: 1
DATE: 11/20/2013 No. 49831
CUSTOME! CCNDUMEX, INC. CUSTCMER REFBRENCE: 29€80 Ship No.: 0510 5.0.: OV14786

Rz
SPECTFICATION : ASME-SA-179 ED.2010 ADD.2011a
DESCRIPTION: SZAMLESS COLD-DRAWN LOW-CARBON STEEL HEAT-EXCHANGER AND CONDENSER TUBES

1TE™ SI1ZE QUANTITY (Pces.) LEWGTH {Fr.) WEIGHT (lb.; HEAT No. # F.C.

1 5/8" X 0.0B3"Mw 151 26,499 2021.34 23341 1478671

MECHANICAL TESTING RESULTS

# F.0. # Heat Tensile Str{PSI} VYield Str(PSI) Elongaticn 2" HYardness (HRB) Flattening Fla-Rev Flaring Flange Bending
SPECIFIZD MIN 9.090 0.00 9.00 0.C0

MAX 0.00 0.00 72.00
1478671 2356491 .00 0.00 0.00 €7.00) O.K N.A 0.K N.A N.A

¥ C $ s % Si LY P % Mo % Cr v Ni % Cu %V % Co £ Al
Std ¢ ceessEes SRR SoEmAImAt Sl ansE iR te sasasenE R | e S e (AT
SPECTFIED MIN: 0.065 0.0G0 0.009 0.270 0.000 9.0060 9.000 0.000 0.000 0.080 9.900 0.000
RN : 0. 189 0.0315 0.630 0.035
F.C. KeAr = mese=es & ssaases o smsmse se—mmea= S EEEILTS TeReWe s SIS LG avadawE s BesenmEs RSN e e s Sim ey
14786/1 23843 0.160 9.003 0.180 0.560 0.00% 0.040 0.080 0.053 0.120 0,002 0.000 6.031

\W’ VLRI e
N

- Este documento cedifica que Jas productos aqul dessrilos fueron menufaciuratiy probados & Inspeccianados conforme a la espacilicacion da referencia y cumplen salisfaclor fa los .,\:.—"4 de
i3 O.C. eorrespondignte. Este documento fue elaborado y validado par un repr tanis awtorizado def staff de Asegumimiznta de Galidad, con [ntal independancia al deparamento ds manufaciura.

- This dowmmf ceriies that the products supplied and desciibdd here wers manulaciured, sampled, fnspested and (ested in compliance wih the referenced spacification and £, requirsments and meets afl of
. This document was [ssued and vaiidaled by our Q.A. authorized represantalive staff with I0al indspendence of ine manufacturing deparment

GAC-06-020/5

CRUPO CONDUIVIEX




-~ PRECITUBO, S.A. DE C.V.

DEPTO. DE ASEGURAMIENTO DE CALIDAD

<

CERTIFICADO DE CALIDAD =

PRECITUBO L. N
SGC /1SO 9001:2008 MILL TEST REPORT CONDUMEX

ABS QUALITY EVALUATIONS
CERTIFICADO No. 32110

PRECITUBO, §.A. DE C.V./Km. 11.4 Carmetera a El Castillo, El Salto Jal. México C.P. 45680 Tel. (52) 33 3688-0002 /3688-0530. Fax (52) 33 3688-0631 / WWW.DI' ecitubo.com.mx

P&g: 2
FECHA: 1i/20/2013 . No. 49691
Product 100% tested by EDDY currert with satisfactory results.
This inspection certificate was issued according to DIN/ EN 10204, Parr. 3.1,
Material fabricated according to ASME-5A-450
Fully Killed Stesl
ASME Boiler and Pressure Vessel Code, Sect. II, Part. A, Ed.2010 »2dd.2011
Heat Treatment: ANNEALED
Material Free Frem Mercury Contamination.
specificacion: ASME-SA-179/SA-175K-EDITION-2010
ASTM-A 179/A 175M-S0a {Reapproved 2012)
“aterial fabricated according to NACE MRO175- 2003
Material fabricated according tc NACE MRO103-2003
Country of Origin: ROMAKRIA
MANUFACTURTING PROCESS: SEAMLESS CCLD-DRAWN

REMAREKSES :

- Esle decumeno certifica que fos produclos aquf deseritos fueron manufaclados, probados e inspeccionados conforma 2 la especificacidn de ref i3 y cumpl isfe los requarimientos de
la O.C. pondients. Este d nito fue elaborado y validado por un repr te autorizado del staff de Aseg iento de Calided, con iotal independencia al deparlamento de manufaciura.

- This document certifies that the products supplied and described here wers manufactured, sampled, Inspected and lested in compliance with the referenced specification and P.O. requirsments and meels all of
*=am, This document was Issued and validated by our Q.A. autharized representative sfaff with fotal independence of the manufacfuring depariment.
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x X 5 .ﬁsﬁﬁﬁﬁﬂnﬁl x # . TI00-80T1 ERMHMFRBRAOA=THR IS
SHIPPER _HANWA CO., LTD. S NIPPON STEEL & SUMITOMO METAL CORPORATION HEAD OFFICE ~ 2-5-1, NARUNOUCHI. CH}YODA-KU, TOKYO 100-8071. JAPAN
FEXENRAES B oe B @ . T2 FRERREEWE L1 E M
REFERENCE No. 228410-685211000 . 3. T G BB T KIMITSUWORKS ). KIMITSU, KIMITSU-CTTY. CHIBA-PREF. 299-1141 JAPAN
EICIE -
CONTRAGT No. * _ 3-811-H1-5-3-AT01 INSPECTION CERTIFICATE TuEEs 5
5 a2 % CERTIFICATENo. © P-22373 PAGE a7
COMMODITY HOTY ROLLED STEEL PLATES R T &€ A8
0 L. [ AS PER EN 10204 CERTIFICATE ON WATERIAL DATE OF ISSUE 2013-03-25
SPECIFICATION ~ ASME_SA-516 GRADE 70-E10-A11 _ TESTS 3.1 ) 1001 2¢2DMerr s
X ® & 5 % E K EDMONTON EXCHANGER GROUP OF C- TEERTEREZXS tekesCEWLS
DOCUMENT No. CUSTOMER QUPANIES CUSTOMER'S CONTROL No. E10911-J10%0ER  E3001A02Q0 £OS
| niES ) 3 | K OB ‘5 HRE W HBW fb & & I CHEMICAL COMPOSITION %
+ & Az R & RE® S0 TENSILE_TEST [MPACT TEST C Si|M(P[S al N [GC [Molnviars gy
CAST No. E‘d MARRIT| SRmE | § g 2V - 50 10| X0 [ 000 | ieen it X100 | o0 | 10 |~ i o] B3
DIMENSION Qs PLATE No. E lvs vl Ts d FT. LB - _ . L 5
o TRy MASS | HRES g 0. 2% Lot “‘ B v N ITES [TED CA| B Til Fem Sl e i
mm, :mcl?. _:!':El X TESTNBLH R B il KS | % [ oo ls ',wr:: | EACH - _‘- e el B L BN i Jimem .-«'-u'l el
13 : G82GSTESTED-PL | || : l 233 | ave 18 37 1es & 31 2 2 o1z 033
1.500° X121°X480° 111207 04761 27002130271 52 76 |34 ! TulH24s 238 | 152 8 2§ {17 u oo ',
: 1 ! : 25& | ‘ : ‘
—_— — il ] el ) j 1 - | l -
[ o Pha; g 146 B 31| 2 2 ol 3I 0. 41
i B | 4oL | o2 s 12y o)
'\ i : : l ! | J i l | | fed
o 13 T 7| GB2GSTESTED-PL | U TIT YT Fleae ave '16*"37? 148 8 31 3 @ 012 o3z
1.500° %121 X480° B 1| 11207 04762 2700213057C)1 53 16 (35 TLF?}}qlﬁgﬁ_jﬁﬁl ‘ Zq _2 Q 17 0 -4 A
’ 1 it e | |
4 | ' i | | i
v s i LA | i J aen = — 4
‘ N R i o i b P1E 38 146 317 3o a4
B B P B | i bl i L 29 g 1 a2 | o | L
) | | | |
| | . . LT . O N
i 13 , GB26STESTED-PL | | i , .zas CAVGTE 3T 148 8 31 2 2 iz 03341
1.500°X121° X480" oWy vn207 04767 2700213037C) 53 16 135! TQF266A24£, 153| 28 T__ Il B {3 L/ I
: 1 | 24@
i | | .] l [ i | |
iy D il . ] 4 '1 ~|PvE 3e aEl 8 3 T2 7 3T o
3 N L “, ’ 29 1 5 || 22 _8
' | Ll I | | |
| E W NOTES || 11 ] Location Otlemelion [t « Ak, T 91 Top, B: IENE Botom, L :TEKE 511 Longitodingl, C < KU Trensverse, 7 : KM/ Theaugh Thickness, R:A5" S50 45Dag to the Longiudinl Axks
[32] a1 muanin cege Lengin, A: somm Tmam Mﬁ u;mumnwrc Tomm ¥ BREF- Reclangular, D: 7omm BRI Round, F: 80mm YBIRMIT Rectangular, F : 8omm AUBIEYT Round, G : 200mm, H: 2% 1: 8°, 1 : 585/50. K: 4./
N |#]JRA + 1D Raduction of Acea, Y R :FHALL Yield Rata, AQR Acoaptadle, F: MW FULL SIZE, 2 :2.5mm, 3 :3.3mm, 4 : 3.33mm, 5 : 5.0mm, 6 :6.67mm, 7 : 2.5mm, R : 6.7mm, o : BL#US PlateThickness, @l : ALSHYT Produet Analyis,
"T_]N HJAm QAN Cuenched. T:fEML CR: G Fobed, N | C: NIC Procass/TMC Process, C L C: CLC Process/TMC Process, A R : As Rofled, T'M R : TMR Procass/TMC Process, N R : Normaltzing Rolied "k'r"'"“:'""" I
|1 MAREY Shew Fracym, CF RITWEM Crystationy Fraciym. L SR L AGS =R T4 b HIT Genin Siea, PN Tx 54 I Fodin Gran Siga,. SR Siwes SnllewedMas) Weld Haat Tranimant s .

IREXGRIIVEORRBEARMGAICE > THBETHh. TOERVALBEL TWILETHALET,
WE HEREBY CERTIFY THAT THE MATERIAL DESCRIBED HEREIN HAS BEEN

WADE

IN ACCORDANCE WITH THE RULES OF THE CONTRACT.
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SHIPPER © HANWA CO., LTD. __ o NIPPON STEEL & SUMITOMO METAL CORPORATION HEAD OFFICE ~ 2-6-1. MARUNOUCH1, CHIYODA-KU. TOKYD 100-8071, JAPAN
ANBEAES R B m|FE TN FRAREBHRITEG 1 E W
REFERENCENo. ©  228410-685211000 8B 7 % ¥ T 8§ &£ KIMITSUWORKS ~ 1, KINITSU, KINITSU-CITY. CHIBA-PREF. 200-1141 JAPAN
28 ® 8B
CONTRACT No. ° _ 3-811-H1-5-3-ATO1 INSPECTION CERTIFICATE SmEs s N
" R B CERTIFICATENo. *_P-22373 _PAGE __ 46
COMMODITY © _HOT_ROLLED STEEL PLATES ) BT A A8
" ® ( AS PER EN 10204 CERTIFICATE ON MATERIAL DATEOFISSUE ° 2013-03-25
_SPECIFICATION * ASME_SA-516 GRADE 70-E10-A11 o _____ TESTS 3.1} 1001 232DMeeese
X R E 8 @ E R . EDMONTON EXCHANGER GROUP OF C- % B X & 2 % 8§ t12¢3CEWeS
DOCUMENT No. ' CUSTOMER ' OMPANIES CUSTOMER'S CONTROL No. E10911-JI1010ER  E3001A02Q0 EI]5
DEES 5 B R | o BB % [HBW e % PR 4} CHEMICAL COMPOSITION %
+ & Am| B & BREE|E TENSILE TEST 8|_IMPACT TEST clsi| Mi|P|s | Ni o |Mo|N[vials :é*
CAST No. | ggdlﬂ;,,mﬂ- S §E' 2V - 50F mg 0| |00 |X1800 | X 1060 X8 X100 | X 00D | X100 [=reh xrm x| o ,EE
DIMENSION W mass RBBR| TATENe. |85 vs vr-l 15 f’f’ gelal FT. LB . S D N S l u.an .ga
i, 0. 2% | % (T[T e | W [TES [TEN CAIB | TIf [rmsifes
o mm, mcll :feel Lk TEST No. _ A3 kS x wa |3 ,,_,__’.-‘_v.'\_\fl:_}r EACH | i prmnelee —tmo—| %18 | xio [xiee| <000 : X100 | wil0 | fcnsem ixig g
12 © | GBZGBTESTED-PL 1 212 AVG 16 370 144 6 3 1] 1 2 011 uasuu
_1.250"X121° X480° S 1 3338 04787 27002712047C_ 52 | 77 _ 33 ;i [LE&Z}HZZ%’L_,JSS‘_ L1272 4 . .15 o o | !
i e 22n | | ‘ ;
B | S S— ks s anhs Bedibad ol oo Ll el B L
P16l 38 146 6 3| 1 1 9 01z 0 |41
L N UL B Ll At L g 25 A1 ore o] k 1
! | 1
- e W, LIS — —————| | - . ..._,..._._'L IR 7% L ..___5.. % } il 7 (I S .
12 ; GBZBBTESTED-PL 1 t122% | Ave |16 37/ 144 6 3 1] 1] 2 011 03341
1,250 X121 X480° 1 3338 04796 2700212067TC) 54 | 77 30| | |TLF189 |21% | 152 2 27 Y 4 15 0 0 | n
: AT ‘et | ' |
o 1. SV 1 e O O O O O REEEN
AT : Pl16l 38 1468 & 3 1 1 2 UIZiD 41
L . - ;. A S I 1 A A 7 N & (8 s
S R » Sp—— S °F 4 B (/BN T 4 T 1) aal: ke de et do e
13 ' GB2B5TESTED-PL ‘ ol (o 11213 | AVG 16| 37 145, 8 3 1 2 2f o0z 03341
1.500° X121°X480° e e _ ) _ 11:207 0476 27002_1_3_0_BT_CF|_5_2 TT {34 ) L|\THF220: |2v4 | V53| | 28 a_5 B I { I | 1' | |
; A I L2332 |
T - i i T T sl i IPve 3 vas 8 31 2 2 03 nl a1~
| B R I N O N R 29 s | l_22 1 o -
= 1EIINIEE ‘ |
= dlod | ¢ ; ’ | ‘
= L1 ] Location Ortentation fz1 - i, T:5U Top, B:IE/B Botom, L :MERESIN Longludinl, C ¢ (/941 Traneverse, 7 : KM Through Thickness, R :45" J4il) 45Deg. fo the Longliudinal Axis
Cl INIRR Gage Length, A: mmmi&!?‘-nmw B : 50mm JUBIAR - Round, C: 70mm ¥ AW/} Reclangular, D: 70mmJLIBARIT Round, 12 : 80mm T BIARIT Rectangular, F : 80mm JUBIRJIT Round, G: 200mm, H: 2", 1: 8*, J:565/S0, K: ¢./Bo
¥ e RA : KD Redustion of Area, Y R : PRI Yield Ratio A1 Accoptabie, L5 |1 - - HEFULL SIZE, 7 : 2.5mm, 3 5 3.3mm, 4 1 3.33mm, 5 : 5.0mm, 0 +6.67mm, 7 : 7.5mm, A 1670, 9 : MAAM PlatsThickness, 6] P masrif Progucy Anatysis,
= N , QAN Q T 4K L Tempered, C R: Controbed Flofled, N | C:: NIC Process/TMC Procass, C L C: CLC Process/TMC Process, A R: As Rofled, TM R : TMR Process/TMC Procsss, N R - Normalizing Rolied '“"”'"'P;""" e
ég 5 1115 RN Shanrnclum C F MM Crystaolty Fraciure, 1. 12 : MBI Lasers! E: AGS A=A F+1 FRUE Austonite Grakn Skee, it g ress Ralleved/Post Wold Heat Treatment | ]-.—
Eg IREXGRVMEOMBELARHARIIR>THESIN, TOERBEREABRLTNSS &éﬂﬂb!ﬁ‘!’.
%3 WE HEREBY CERTIFY THAT THE WMATERIAL DESCRIBED HEREIN HAS BEEN
= mmmmm MADE IN ACCORDANCE WITH THE RULES OF THE CONTRACT.
=" SN o,
= 17793 . dda
= BE2URA SRAREE®
= HEAD OF DEPARTMENT
= ALITY ASSURANCE DEPT.
KIMTSUWORKS
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P y. -
2 X % - FBEERkSH * % TIO RETRARAOGA=TEES
SHPPER __ °  WANWA_CO., LID. NIPPON STEEL & SUMITOMO METAL CORPORATION HEAD_OFFICE _" 2-5-1 WARUNOUCH], CHIYODA-KU, TOKYD 100-8071. IAPAN
EXNERSES - B3 BB, Tl FRREBHA®R L &40
_REFERENCENo. © _ 228410-685211000 . M 4 & &’ S B £ KIMITSUWORKS 1. KIMITSU, KIMUTSU-CITY, CHIBA-PREF, 209-1141 IAPAN
2K E S
CONI'F.._IACTP:@_ 3;5_]J-H]-5_—_3:A_I_ﬂ_‘[_ INSPECTION CERTIFICATE I A ¥ & 8 ) " .
" 8 & CERTIFICATENo. ° P~22373 PAGE' 48 _
COMMODITY __° _ HOT ROLLED STEEL PLATES RHEAB A
] B { AS PER EN 10204 CERTIFICATE ON MATERIAL DATEQF ISSUE ° 2013-03-25
SPECIFICATION *  ASME_SA-516 GRADE 70-FE10-A11 TESTS 3.1 ) 1001 ZteDMEts e
X B ® B = . EDMONTON EXCHANGER GROUP OF C- RERERE S t142¢CEUes
DOCUMENT No. ~ CUSTOMER °~ (OMPANIES CUSTOMER'S CONTROL No. E10811-J1010ER E3001A02Q0 EOS
Y 3 E KR M HBYW fb_% Bk 4  CHEMICAL COMPOSITION %
it & ae| g g |EPES| poga|s SILE_TES] o2 clsi| mn Tﬁ s |of Ni [ a [mMon v A CE
CAST No. é‘ BARRYT| smEe oz & XU | IO (X100 | XI000f- X100 | X100 | x100 ‘o ol o E
DIMENSION UAY]  MASS BREE PLATE No. §§ vs ¥e~| Ts i § vl Lok el h o it o ] sg&'
e, i =l 0. 2% Al N [TE3 [TE1 [ CA| B | TI [Fenfsaiice
mm, “:inch, ‘:feet TEST No. ol KS | %1 b o v o] -0 | om0 :~':ol I B T v |
13 : GBZBSTESTED-PL I AVG (16 37 148 gLs 1 2 2 012 o334
1. 500" 1217 X4807 1| 11207 04758 2700213047Cl 5}_1__7_5___3_5; : 2 15 28 2 B O (T iy
R T T PTe( 38 146 8 31 2 2 013 0 41
W I RS TR IR, i ST ; : ' ' _9 5__’1_’____2_ 1__0 % i =)
{ il ! ; . L L.
13 : GBBOSTESTED-PL 1 STHRERE sal 144 9 31 1 2 o012 029
1. 5007 %121°X480° 111207 100316 270021307)7¢Cll) 52 | 75 133! @[T\ 1266 | 148 28 g 4 | ! 18 2l 0 _
: S A H ‘
) i - T T EEEEE 1 7 02 o [4o
: o) 4 1. 28 | 4 P Bl 3l 0 ¢
T 14 G7TTBITESTED-PL : : zzm: AVG (16 38 144 11 3 1 1 2 0z oz4ai
1. 6257 X121°%480" 1 | _1z140_ 01830 2700214027C)1 51 76134 i 1213 | 148 z_s‘ 2 4 19 1 o |
;i ’ b 3 |
e i i < ‘T}w 39 144 11 3 1 1 2 o3 q |41
- = — 28 200 1 D
: |
i

(23] RA : 820 Roduction of Ares, ¥ R:RHRE Yiexd Ratio,

m N:MM Normalized, Q:JBATL Quenched, T:HANL Tempersd, C R: Controllad Rolled, N [ C: NIC Process/TMC Process, C L C: CLC Procass/TMC Pi
S H: EITREN 8hear Fracture, C F:REEMTN C

nly Fracture, L E : (E2IL Latersd

ABI3 Accepiable,

TR NOTES | (%1 ] Location Oreniation 7% - 4, T: @8 Top, €505 Bonum, L: EX5M Longitudnal, C : RAJTA Transverse, 2 : MBS Thiough Thicknsss, R:45" 7577 45Deq. to he Longhudinel Axis
[%2]GL maKm Gags Lemgm, A: mvmnnwnsaﬁ. B: 50mm AuDXRN Roynd, C: 70mm T BRRVH Reclangular, D: 7ommWRAK Round, E: e0mm EERAN Rectangular, F: somm A BIBRA Round, C: 200mm, H: 2°, ! : 8°, J:5.65/50, K: 4./50
hre

AGS:A—AF+- PMIE Ausianite Graln Size, FGCS:7x 34 hE®

S R : Stress Antiev

F: EWHEFULLSIZE, 2 :2.5mm, A :3.9mwm, 4 : 3.330wn, 5 : 5.0mm, 6 : 6,67mm, 7 : 7.5mm, B : 6.7mm, 9 : MM PlateThickness, @P:ﬂ.ﬁﬁmmm.
rocess, AR : As Rolled, T MR : TMR Frocess/TMC Process, N R : Normalizing Rolled W3 Tempece!

[TE [c: e
Wald Heat Treatmant ! € 4 J

IREXSRVMEOMBELIHMCE > THEZ N, TORRBRAZARBLTVSILEEHLET,
WE HEREBY CERTIFY THAT THE MATERJAL DESCRIBED HEREIN HAS BEEN

MADE

IN ACCORDANCE WITH THE RULES OF THE CONTRACT.
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2 X % . ek * # . TI00-80T) NABTREXAOA-THIFIS
SHIPPER " HANWA CO., LID. NIPPON STEEL & SUMITOMO METAL CORPORATION HEAD_OFFICE_ " 2-6-1, ARUNOUCH], CH1YODA-KU, TOKYD 100-8071, JAPAN
ANERESES _ g;.gnm,?mlm%;emawﬁiamusm
REFERENCENa. °  228410-685211000 § % & F I BB B/ KIMITSUWORKS_ "1, KINITSU, KIWITSU-CITY, CHIBA-PREF. 200-1141 JAPAN
2B ES
CONTRAGT Mo, ©_ 3-811-H1-5-3-AT01 INSPECTION CERTIFICATE EasEs 5.
g 2 % CERTIFICATENo, ° P-22373 _PAGE’ 50F
_COMMODITY HOT ROLLED STEEL PLATES R 7% AR
n "o { AS PER EN 10204 CERTIFICATE ON MATERIAL DATEOFISSUE * 2013-03-25
SPECIFICATION ° ASME_SA-516 GRADE T0-E10-A11 TESTS 3.1 ) 1001 2¢tDM3tees
b4k I 2 M ¥ X . EDMONTON EXCHANGER GROUP OF C- TERE 2 RS stessCEWes
DOCUMENT No. * CUSTOMER ~ (QMPANIES CUSTOMER'S CONTROL No. &10911—JIUIDER E3001A02Q0 EDS
IEEE HRER® HBW t BY, 5} _ CHEMICAL COMPOSITION % -
<+ ® A ® & gRES TMPACT TEST)| c| si Mn P|S | Ni | O MoM;V'm[“,”'sE>
CAST No. § 2V - 50F crd 100|100 {>1000] x10nafvind 100 | %100 | %100 ~renl i ool o g
DIMENSION QUAR!  MASS ma#% PLATE No. 5 ul FT LB [-scon I.m; - e85
-. m| Sol. |Ceq,
mm. *<inch, *feet TITY " TEST No. N :, HEN }’FA“‘:: ::CTI oo ALIEiJ[FJ ~h00 }eanol E:n.:‘n 'Bum --]r'nnl \-m»:nll .-?m ey
: HEAT nunufgr. i il i ‘
PLATE & |TEISIT SPE il 1191 0GCx 1OMIN. . N
CHARPY IIIPACE TEST S0S|H)|:- 46C |
LADLE CEQl = C A1 S| H (CRHMO+Y]) /8 . i |
PRODUCT CEQY = C /15 +H(CRHMO V) /5
L | LADLE TEN =€ i : I
LADLE TR = C : |
PRODUCT TENl = C : o | ol
CHEMICAL COMPOSITI 00,0 ;
; CHEMICAL CloMPOSIT! olo ; .
: LADLE TREATMENT - ED ; |
5 SULPHIDE SHAPE CON ;. |

& W NOTES | [3%1 ] Locatian Onentation @ - 5, TS Top, B :EEAS Botiom, L - EEBE51 Longhucinal, C : KU1 Transverse, Z : B 171 Through Thickness, R 145" 1% 45Deg. to ine Longhudinal Axia
[22] L DGR Gage Leng, A: 50mm FBIREN: Reclanguiar, B : 50mm ALBEURN- € : 70mm SEIBAMK- Rectangutar, D : 70mm iUBIBI Round, E: Bomm SERMBA Recilangular, F : Bomm AL/BEURK Round, G : 200mm, M: 2°, 1 : 8%, I : 5.65/80. K: 4./Bo

RA : Y Reduction of Aros, Y R :REREL Yiekd Ratio, A& Accepiavle, F :EMHEFULLSIZE, 2:2.5mm, 3:3.3mm, 4 : 3.33mm, § : S.0mm, G : 6.67mm, 7 : 7.5mm, 8 : 6.7mm, b : BAHNN PlatoThickness, |6 P:BI&5HF Produet Analyess,
N:A® Normalized, QAN Quenchad, T:MBEL Tempara, CR: Controliad Rolled, N I C: NIC Proeass/TMC Process, C L C: GLC Process/TMC Process, A R: As Rolled, TM R : TMR Process/TMC Process, N R : Nommallzing Aalled
S HMIEME'E_Shonr Fracue, C I : RILRET® Cry y_Fracture, L 2 - SIRIL Lalerst Expangion, AGS:%—2 5+ hRIIX Austeniie Grain Stze, G S:7:x 5 kI Famite Grain Siza, S R : Strass Relisved/Post Woid Heal Treatmant

IREXSRWBREOMBELRERH > THRBEIN, COERUREAERLTVILEZRMLET.

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

BRRUMAH LSUREE
HEAD OF DEPARTMENT
ASSURANCE DEPT.




' onSTD Al B + Hoolod- :

R T 55 de A B A
—— - INSPECTION CERTIFICATE 3.1 Number / Nomero: Pago / Pagina; s i Vit 4V 4363010
i n > \_‘ Givea Verac s Mierang,
= Ienarls CERTIFICADOQ DE {NSPECCION 3.1 12030983 1/6 A bt
EN 10204 3.1: 2004 Date / Ola: May 11, 2012 et
e v e A ———  rw
fCustomer / Cliente: VAN LEEUVVEN PIPE 8 TUBE (CANADA) INC. Customer’s Ordar item / Orden Cliente - ltam: Customar s Reference | Rof, del Clianta:  [Manulaclurer = Works Ordar N° 7 Confrmacion de Vents:
PO 45001486 ITEM 1 NIA 174191101
Manulaciuring Process / Proceso deo Manufactura: Product Type / Tipa du Producto: ) Surface / Superfide:
SEAMLESS HOT ROLLED LINE PIPE SEAMLESS VARNISHED
LAMINADO EN CALIENTE SIN COSTURA CONDUCCION SIN COSTURA BARNIZADO
Standard or Specification { Normas o Especilicaciones: Stacl Grado / Grado de acaro: Ends / Extremos:
ICSA Z245.1-07,ABRIL 2007 GR B/290 PSL1 NORMAL BEVEL
BISELADO NORMAL
Dimensions / Uimansiones: Schedule / Cédula: Langth / Longitud: Quantity / Cantidad: 72 Pes/Pz Nominal Weight / Peso Naminal:
B §/8 X 0.322 INCH 040 38.02/44.00 FT 3134.252 FY 90740.137 LB 28.58 LB/FT
2191 X 8.2 MM 11.59/ 13.41 MTS 965.320 MTS 41159.000 KG 42.55 KG/M
| TENSILE TEST / ENSAYO DE TENSION |
Specimen condilion Specimen dimensions Test Y.S. U.T.S. Y.S.JU.T.S| Elongation { Alargemlianlo
HealN® | Sample N* | Zone] Pipe N° Condicin de la probeta Dimensiones de la probeta femp | Eul 0.50 %. Reg.
Colada N° | MuestraN* | Zona| Tubo N° Ls Sc | Type| On Size Area Temp. |Min: 42000 |Min: 60 000 |Req. Max. Lo Min. Obt.
Tipo Tamahio Seccidén | enssyo|Max: 71 780  |Max: 90 650 -
~ mm mm2 *C psl pal | in % L3
————— e e R
A eoio7 | 621% | E2| 1 | B | AM | Ss | L | 3604X0620 | 31985 | RT 482877 733487 |08 2 74 |7 38
3 60107 92137 | E2 2 B AM Ss { 38.05 X 08.61 325,60 RT 44 040 71 674 0.61 2 27.3 40.0
AM: As manulactured / Segin proceso da fabricackon Ls: Location of sample / Ubicacion de la muesira Req. Max: Required maximum / Maximo requerido U.T.S: Ultimate tensils sirength / Resistencla

8 Body / Cuerpo Max: Maxinum / Maximo Req: Required f Requerido Y.S: Yield strength / Fluencla
|E1/E2: Ends of Sampling / Extremos de Mueslra Min: Minimum / Minimo RT: Room temperature / Temperatura ambients
L: Longltudinal / Longitudinal Obl: Obtalned / Obtenido Sc: Specimen condition f Condicion de la probata
Lo: Initlal tength | Longilug inicial QOrl: Crientation / Orlentacion Ss: Strip specimen / Muestra tpciangular
=== St B g
CONTORNS 1O 2010 1DTTTON 2U” ‘___{5\} f S—— - s T
e P

e JoB # 13- 0356
ce - 0.2 I?EE}\? conEs (235 |

N S = ’.“ = -‘\‘.
| Meots NACE MRO175 Latest Fdition. I( (L10F ) {

| =100

v s
el —
- o ]
777
s D)
TTVG curtlicas Is iR90e0 Oy B cormprierzed Gytiom ard 11 Ts velid Wi eleclonie signalure On The viiginal certhcato the rage-mark green colored sto cerfificado an emile modante sstama pularzadn y ah validedo confima slecl Bl corlifcade original poann impreso al logo
“Tenars” Is slemped. In case the owner of the original cerlificate would release s copy of 4, he must altes! lls contormily (o the original one taking Tonarie calor verde. En caso ds qus &l poseedor del cartiflcado entregue una capla, debard garantizar la confermidad con el adighnal haciéndaose
upon Nimadll e responsibiity for any uslaiwiul or not allownd use. Any aferalion and/or will be subjectod o e [aw, ragponsablo por cuaiquiar uso Mn o indebldo, Cualquiar attanaziin o lalaificaskin eatark sijats o bs ley.
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Tenaris

INSPECTION CERTIFICATE 3.1
CERTIFICADO DE INSPECCION 3.1

EN 10204 3.1: 2004

Tebos A focrn de Wéx 2o S A
Number / Namero: Page / Pagina: Gare! Mircn Vaser i RY 433 7 5t
Saltna olepguan Teptia Veranraz, Yacacmg
12030983 2 ’ 6 C O LERY MEXELG
574 229 689 1100 del

Date / Dia: May 11, 2012

132) 229 689 432 fie

1 and/or |

) will De

L\

12 o law

Terurs® bs stanped. |1 cuasy the owner of e onginal ceriMicate would jelease u capy of it, he muat sfieal its conformity lo the aniglnal ane taking
Uport himaelf the responsiblilly for any untawhul or nol sllowed use. Any

Tenarin color verde. En caso de que el poseedor del cartificado enfregua

Lol

Customer f Cliento: VAN LEEUWEN PIPE & TUBE {CANADA) INC, Cuslotmer’s Order ltem / Orden Cllente - ltam: Cuslomer’s Referance / Ref. del Clienle:  [Manufacturer's Works Ordar N” / Canfitmackin de Venta-
PO 45001486 ITEM 1 NIA 174191/01
Manufacturing Process | Proceso do Manufaclura: Product Type / Tipo de Producto: Surface / Suparficie:
SEAMLESS HOT ROLLED LINE PIPE SEAMLESS VARNISHED
LAMINADO EN CALIENTE SIN COSTURA CONDUCCION SIN COSTURA BARNIZADO
Standard or Specification / Normes e Espacificaciones: Steel Grade / Grado de acero: Ends / Extramos:
CSA Z245.1-07,ABRIL 2007 GR B/200 PSL1 NORMAL BEVEL
BISELADO NORMAL
Uimensions / Dimensiones: Schedule { Cadula: Length / Longllud: Quantity / Cantidad: 72 PesiPz Nominal Welght / Peso Nominal:
8 5/8 X 0.322 INCH 040 36.02 / 44.00 FT 3134252 FT 90740.137 LB 28.58 LB/FT
218.1 X 8.2 MM 11.59 7/ 13.41 MTS 955.320 MT8 44159.000 KG 42.55 KQ/M
e eSS
% CHEMICAL COMPOSITION / COMPOSICION QUIMICA 1
Composition % / Composicién %
X100 K100 X 10000 X100
Cc tMn | Si | Cr| Mo | S P Ni v Cu]l] A |Sn| As|Nb| Tt | Ca B N | Ce. 1| Ce. 2| Col. 1| Cat. 2
H Max | 25 | 135| 50 | 40 | 15 | 10 | 30 | 400 | 80 {40] ~ | - | ~ [910] 910 ~ | 10 a0 | ~ | - |o0.89
Mn [ -J2]w}] -T--T«1=-1T-1-]-1T-1-1~01-1~-0-]0-1-T1T-7T30]-~
HealN" | SamploN- [P Max | 25 | 935 | 50 | 40 | 15 | 10 | 30 |40 | 60 |40 - | — | ~ [ 490§ 40| — [ 10| ~ | & | — | - |us99
Colada N° | Muestra N° Min - |2 0] ~ - - - | - - - - | - - - - - - - - | - [300] -
60107 00001 H 17 66 /2 B 29| 31 1 v 1] 3] 19 14 4 0 0 1 [ 80 2 )2 88.23 302
_Gplor | 92138 | P 18 V68 V29 |0 |28 Azl e Lo Vael 21 | 14| 4| o] o | 18| o | eo bA4 [Aa hrrrddas
60107 82137 P 18 | 67 | 29 8 28 | 34| 19| 1@ 0 | 215] 21 14 4 0 0 18 [ 80 | M| 33 IJ72. 384
Co, 1; Garbon equivaleni{Canadlan)/Carbono Col. 1: REL Mn/C Max: Maximum / Maximo
quival {Canadisnss) Col. 2: SUMA Mo+ CreNI+Cu+V Min: Minlmum / Minimo
Ce. 2. Curbon equivalentiCarbono equivalente H: Heat / Colada P: Product f Producto
r THROUGH WALL HARDNESS /| DUREZA EN EL ESPESOR 1
Required valves fndividuals / Individuales Average | Promedia Hardness type HRC
Valores requeridos | Min: -- Max: 220 | Var— Mic- | Mex- | Var-~ Tipo de dureza
Heat N* | Sample N* | Zone] PipsN° Spacimen condition | Quad. | Scale oD MW [v] Var,
Colada N° | Muestra N° | Zona| Tubo N° Ls Sc Encala 1 £ 3 Avg. 1 2 3 Avg. 1 2 a Vg.
50107 : E2 1 ] AM T | HRB 50| U586 | 668 | B88.2 | BBO| B60 | 867 | 862 | B0 | 864 | 264 | 863 | 01
60107 92137 E2 2 B AM 1 HRBW| 858 86.1 864 | 86.1 85.3 B5.9 86.0 B5.7 87.7 86 0 86.4 88.7 1.0
T ceralical 15 Tawucd by w Compaarzad syatam wnd 1 18 valld with SIecionc sy, Ln B orgingl corficata T Fade-mork giesn colored 8 caAhEado 4o emile P TARTOA0 y 6% VAAa00 con TIma AleCinica. BT Cariicain 6igind paran Imarako o) 10ao

una capin, deberd gamniizar la conformidad con et aciginal haciéndoas

regponsabl por cua'quler uso tlegal o

falsificacion aalard sujala aia foy
FOR03171
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Tenaris

EN 10204 3.1: 2004

INSPECTION CERTIFICATE 3.1
CERTIFICADO DE INSPECCION 3.1

Toeoe du Azurs 95 Moy SA,
Number / Nimero: Pagel Pégina: Cuval M5) =0 Veucraz <3 4337 aF;
Daling Joler e w Tepo=a, Vecacrdr, Yo ‘s
12030983 3 ’ 6 C.= ¢i237 UEXICD
£7) 223683 1100 tal

Date / Dla: May 11, 2012

{37) 229 S€9 1890 'ax

Customer / Cliente: VAN LEEUWEN PIPE & TUBE (CANADA) INC. "8 Order lem / Orden Cliente - item: C s Reforance | Rel. del Cliente:  |Manufaclurer's Worka Order N° / Gonfirmacion de Venta:
IFO 45001486 ITEM 1 N/A 174191/01
Manufacluring Process / Proceso de Manulaclura: Producl Type / Tipo de Producto: Surface / Superficle:
SEAMLESS HOT ROLLED LINE PIPE SEAMLESS VARNISHED
LAMINADO EN_CALIENTE 8IN COSTURA CONDUCCION SIN COSTURA BARNIZADO
Standard or Specification / Normas o Especificacianes: Steel Grade ! Grado de acero: Ends / Extremas:
CSA 2245.1-07,ABRIL 2007 GR B/200 PSL1 NORMAL BEVEL
BISELADO NORMAL
Dimensions / Dimensiones: Schedule / Cédula Length / Longitud: Quanlity / Cantidad: 72 Pcs/Pz {Nominal Welght / Peso Nominal:
8 518 X 0.322 INCH 040 38.02/44.00 FT 3134.252 FT 80740.137 LB 2B.58 LB/FT
219.1 X 8.2 MM 11,59/ 13.41 MT8 855.320 MTS 41159000 KG 42,55 KG/M
| THROUGH WALL HARDNESS / DUREZA EN EL ESPESOR i |
AM: As manufactured / Segin proceeo de fabricaclén 1D: Internal diameter / Didmelro intemo MW: Middle walf / Cenlro Var: Variation / Variacién
Avg: Average / Promedio Ls: Location of sample / Ubicacién de ta musstra OD: Outslde diamater / Didmelro externa
B: Bady / Cuerpo Max: Maximum / Méaximo Quad: Quadrant / Cuadrante
E1/E2: Ends of Sampling / Extramos de Muesira Min: Minlmum / Minimo Sc: Spsdmen condition / Condiclon de la prabeta
r FLATTENING TEST | ENSAYO DE APLASTAMIENTO ]
Standard / Norma: Standard / Norma:
HeutN® | SampleN*| Pipse N° [Zone Result HeatN® | Sample N* | Pipe N° |Zone Result
Colada N° | MuesiraN*| Tubo N°* | Zona Resullado Colada N°* | MuestraN®* | TuboN® | Zona Resullado
60107 92 i)b 00001 E Good / Bueno GD‘D'I ;2[37 00002 E2 Good / Bueno
[€1 7 E2: Ends of Sampling 1 Extremot da Musstra
{ HYDROSTATIC TEST / PRUEBA HIDRAULICA
Prassure / Presfon Time / Tlempo Results / Resultada
Unh / Unided. Value / Valor Seconds / Segundos
psi 2,360 5 Setlafactory / Satisfaclorio
0y 1o 13 155180 by & compulnnzad syalsm and R 16 valid with elocironic signaure. On the muamm—[m«q se omile medianta sitema siZ300 y €3 vakdado con Trmd olecuonica, B carficado onginal poset impreso el logo
"Tenaris® ls slampad. In caee the owner of the original ceriificale would releass a copy of If, he must attest Ns conformity to the ariginal ane tsking Tonais color varde. En caso de que el poseedor del certificado eniregue una copla. deberd garantizar la conformidad ¢on ol originel hacléndose
upon himsall he responsibdiy for any o not aliowed uss. Any alleralion andfor falsification will be auH-r.«d 10 the law. responsable por cualquier usa llegal o indebido. Cualquier aleracibn yio falsificacin estact sujela a ls ley.

FOR03171




Tres de Aders de Ndxwn, 5 A,
L —— . INSPECTION CERTIFICATE 3.1 Number / Numero: Page/Pégina: | CeretvbcoVenciuuss st
= Tenaris CERTIFICADO DE INSPECCION 3.1 12030983 | 4/6 c: Vanee
EN 10204 3.1: 2004 Date / Dia: May 11, 2012 (57) 729 985 1090 fu
Customer { Gliente;: VAN LEEUVVEN PIPE & TUBE (CANADA) INC. Cusiomer & Order Item 7 Orden Chionts - Tlem: Customer s Relerence / Ref. el Glionle:  [Manulaciurer's Works Oraar N 7 Confirmacion de Venta:
PO 45001488 ITEM 1 NIA 174191701
Manufacluring Process / Proceso de Manufactura: :rﬁoduct Typa { Tipo de Producto: Surface / Superficie:
SEAMLESS HOT ROLLED LINE PIPE BEAMLESS VARNISHED
LAMINADO EN CALIENTE SIN COSTURA CONDUCCION SIN COSTURA |BARNIZADO
tandard or Specification / Normas o Especiicaciones: Steal Grade / Grado de acero: Ends / Exiremos:
CSA Z245.1-07, ABRIL 2007 GR B/200 PSL1 NORMAL BEVEL
BISELADO NORMAL
Dimensions / Oimengiones: Schedule f Cédula: Length / Longitug: Quantity / Centidad: 72 Pcs/Pz |Nominal Weighl / Pesa Nominal:
8 5/8 X 0.322 INCH 040 38.02/ 44.00 FT 3134.252 FT 90740.137 LB 28.58 LB/FT
19.1 X 8.2 MM 11.59 7 1341 MT8 9$55.320 MTS 41159.000 KG 42.55 KG/IM
™ HEAT TREATMENT TAMIENTO TERMICO

Heat treatment / Tratamiento térmico: Pipe | Tubo
Quench medla of heal reatment process / Medlo de enfiiamenta del tralamiento térmico: NFA
Temperature Scale / Escala de Temperatura: NJA

Type
Tipo

As rolled

-

SUPPLEMENTARY INFORMATION / INFORMACION SUPLEMENTARIA

Supplementary Information

nufactured by Tenaris Tamsa
Steel making process:
Eteclric Arc Furnace-lLadle Fumace-Conlinuous Casting Machine.
Fully Kiled Steel
Material free from Meroury contamination
Not rapaired by welding
Non destructive test. Satisfactory
Inspection method
. - EMI - FLVI - MPI -
MATERIAL ACCORDING TO ASTM A106,11/ASME SA108, 2010 GR. B &
(CSA Z245.1 GR. 280 CATI SS, APRIL 2007
MATERIAL ACCORDING TO NACE MR0175 & NACE MR0103, 2003
REL MniC

Informackén Suplementiaila
';nm por Tenaris Tames

Fabricaclén del acero:

Horno de Arco Eléclrico-Homo ds Afinacién-Méquina de Colada Continua.
Acero calmado con aluminio

Materlal libre de cantaminacion de Marcurio

No reparado por soldadura

Control no destruciivo. Satisfactorio

Método de inspeccion

. - EMI - FLVI - MPY -

MATERIAL DE ACUERDO A ASTM A106,11/ASME SA106, 2010 GR.B &
CSA Z245.1 GR. 290 CATI §S, ABRIL 2007

MATERIAL DE ACUERDQO A NACE MR0175 & NACE MR0103, 2003

MIN 3 REL Mn/C MIN 3
[T Corliicats s lssund by & computenzed sysiem and Il s vaid wilh siectiorac signalura, On the original certificats thhe Liada-mark groen colored st co G 88 amile medianie Sisloma compULaNzado y &8 o con fima elecironica. I cariicado onginal posse impraso of logo
“Tenaris® la stamped. n case the awnar of the original corlificals would refasse m copy of II, he muat aifest s conformity ta the original one 1aking Taneris color varde. En caso de qua el possedor del ceritficado sniregus una copia. deberd gerantizar ls conformidad con el original hackéndose
upen himsel the reaponaibility for any unlewiul or not allowed use. Any alteration and/ar falsificaton will be subjecied 1o the law._ responsable por cuslquier uso #sgal o indebido. Cualquler allsracion yio eslard Sujaiaa Im fey.
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Tenaris

EN 10204 3.1: 2004

INSPECTION CERTIFICATE 3.1
CERTIFICADO DE INSPECCION 3.1

Number / Numero:

12030983

4Bl iz KY 4337 5,
VG Cular L W T gania, Verseres o ranr s
o7 9097 4

152) 220 485 23 'nl

Page / Pégina:

5/6

Date / Dia: May 11, 2012

(32 224 98¢ "32% ux

Customer / Cliente: VAN LEEUWEN PIPE & TUBE (CANADA) INC, Customer's Order tem / Orden Cliente - llem: Customer s Reforence / Rel. del Cliente: | Manulacturer's Works Order N* 1 Confirmacion 98 venta:
PO 45001486 ITEM 1 N/A 1741917019
Manufaciuring Process / Praceso de Manufaciura: Product Type / Tipo de Produclo: Surface / Superficie:
SEAMLESS HOT ROLLED LINE PIPE SEAMLESS 'VARNISHED
LAMINADO EN CALIENTE SIN COSTURA CONDUCCION SIN COSTURA ]BARNIZADO
|Standard or Specification f N o Eupeai_ Steel Grads / Grado de acero: Ends / Extromos:
CSA Z245.1-07, ABRIL 2007 GR B/290 PSL1 NORMAL BEVEL
BISELADO NORMAL
Dimensions / Dimensiones: Schedule [ Cédula: Length / Longitud: uantity / Cantidad: 72 PcsiPz Nominal Wekght / Peso Nominal:
8 5/8 X 0.322 INCH 040 38,02 1 44.00 FT 3134.252 FT 90740.137 LB 28.58 LB/FT
219.1 X 8.2 MM 11.59 1 13.41 MTS 955.320 MT8 41159000 KG 42.53 KG/M

| SUPPLEMENTARY INFORMATION / INFORMACION SUPLEMENTARIA

Supplemeantary [nformation

Informacién Suplementaria

MAX 0.9999 3 Ni+Cu+V 0.9
CERTIFICADO DE ACUERDO A EN 10204 3.1: 2004

MARKING / MARCACION

M Mo+CreNi+Cu+ L
CERTIFICATE ACCORDING TO EN 10204 3.1: 2004

Marking
Marcacion

PIPE STENCIL:

#T***** TENARIS TM ASTM A108/ASME SA108 / CSA 2245.1 #FE1 218.1 8.20 42.65 SCH 040 GR B/280 CAT | §8
S TEST PRESSUREMNDE#M®™* MT #K**** KG HEAT ¥C**** Q,P 187596 / #T***** HABILITADA MADE IN MEXICO
WHERE :

Heat number #C***":

Manufaciuring Date #FE1:

Net weigth of pipe n Kgs #K*"**:

Inngth Mis #M***:

Total Traceability Number #T*****:

HABILITADA £O 45001486

MASCARILLA DE TUBO ESTARCIDO:

#HT***** TENARIS TM ASTM A106/ASME SA1068 / CSA Z246.1 #FE1 218.1 8.20 42,55 SCH 040 GR B/290 CAT | S8
S TEST PRESSURE/NDE#M®** MT #K"*** KG HEAT #C**** O.P 197696 / #T***** HABILITADA MADE IN MEXICO

DONDE :

Numero de colada #C****;
Fecha da Fabrlcacién #FE1:
Peso real da tubo en Kgs #K***":
Longitud del tuba en Mts #M***:
Num. de Rasireab. Total #T*****;
HABILITADA PO 45001486

upon himself the responsibility for ant_unbMul of not allowsd use, Any altevalion andior faisification will be subjecied lo the law.

] g
"Tonaris ks stampad. kn case tha awnar of the original cerfificale would releass a copy of it, he must atieat ks conformily fo the ariginal one taking

Sistams. P [

cado se emite

yesva
Tenaris color verde. En casa de que el poseador dal cerlificado entregue una copla, deberd g

ragponsable pww Indebido. Cualquier alteracion m falvificacion estard sujels = la ley.
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Tenaris

INSPECTION CERTIFICATE 3.1
CERTIFICADO DE INSPECCION 3.1

Number / Numero:

12030983

Tuesa d2 Aznes B2 Vixes SA,

Page { Pagina: Cuvel W4 to vaeacr 2 KW 433, 7 Sp,
Dolt 13 Valersue e Tel2-a, Veracrar, Verars 2
6 ’ 6 C.F 91897 MEXICC

(52) 229 688 1720 |2l

EN 10204 3.1: 2004 Date / Dia: May 11, 2012 (52) 229 ££3 1£3) fax
ICustomer / Cliente: VAN LEEUWEN PIPE & TUBE (CANADA) INC. Customer s Orger liem 7 Orden Cllents - Ttem: Cuslomer s Reference [ Ref. cal Clionte: anufaciurer's Works Order N* / Confirmacion de Venta:
PO 45001486 ITEM 1 NIA 17418101
Manufacluring Process / Proceso de Manufaciura: Product Type [ Tipo de Produclo: .
SEAMLESS HOT ROLLED LINE PIPE SEAMLESS
LAMINADO EN CALIENTE SIN COSTURA CONDUCCION SIN COSTURA
Stendard or Specification / Ny o Especifi Steel Grade / Grado de acero:
CSA 2245.1-07 ABRIL 2007 GR Bf280 PSL1
Dlmensions / Dimensiones: Schedule / Cédula: Length / Longitud: Quaniity / Canlidad: 72 PesiPz Nominal Welght / Paso Nominal:
8 5/8 X 0.322 INCH 040 38.02/44.00 FT 3134.252 FT 90740.137 LB 28.58 LB/FT
219.1 X 8.2 MM 11.59 7/ 13.41 MT8 955.320 MTS 41159.000 KG 42.55 KG/IM
| SUMMAR PORT / ORTE RES
Heat N® Quantity Length Weight
Colada N* Cantidad ____\Longilud Peso
(Pleces) (m {m) ~{Tons)
80107 72 31 34.25 955.32 41.169
Average length per pips Nominal weight per pipe
Longllud promadio por lubo Peso nominal por lubo
~(fy (m) (ib/ft) (kg/m) ‘
43. i 28.851 43.084

purchner ordar requlrornenls Thls eemﬁcm Isnota deelarallon of orlgln nor mly It be u-ed as a decllrntlon of orlgln

Por el presente cerlilicamos que el matenal aqul descrito ha skio fabricada, muestreado, ensayado @ NSpeccionado ds
acuerdo a Tos requisitos de su orden de compra. Este certificado no es, nl puede ser usado, como una declaracién de origen.

[ CUSTOMER . THIRD PARTY |

INSPECTION COMPANY
COMPARIA DE INSPECCION

NO APLICA
Employee Name: NJA

QUALITY CERTIFICATION DEPT.
DEPTO. DE CERTIFICACION DE CALIDAD

CHIEF OF QUALITY CERTIFICATION DEPT.
RESPONSABLE DEL DEPTO, DE CERTIFICACION DE CALIDAD

Antonio Fentanes Gonzilcz Ricardo Lozano Armenta

s certficate Is

' compu syslem and 1 1 valld with eleckonic signature. On The orginal canvicale W ¥ade-mark green colorad [Eale corlficado 30 emile mediante slsiem comMpUIATZAds y 68 vAIdad0 Con T1ma aleclianca. L Gerllicado onginal pOS6e Impreso o) 190 |
*Tanaris® (s stamped. In cass he owner of the odgingl cariificate would raieasa s copy of K, he musl atiest ils conformity lo the osiginal ons taking Tenaris mk:r varde, En case de qua sl p del cartificad una copia, debera gerantizer la confomidad con el original haciéndoss
jupon himsalf the respanslbliity for any unlawhd of not slowed use. Any alteration andior wit ba subjected lo the taw. il por cuglguier uso legal a i Cualquler alt B yia 1l &n estard sujets a (s ley.
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FLANGE RF STD

Rev'd By: S8

aIla

cuENTE Gumomar/Clen CERTIFICADO DE INSPECCION . 120412,
ALLIED FITTING CANADA ; ; '
172 TURBO DRIVE Inspection Certificate - Certificat de Réception SO 10474/3.1
SHERWOOD PARK, ALBERTA
TBH 2J6 - CANADA FECHA No ‘ R | —
Date: 19/10/2012 No. Page: 1 201 1022164

§G) 8009887 ULMA FORJA, 5.COOP

B* Zublllaga. 3 - Apdo. 14

PRODUCTO FLANGES SU PEDIDO N.° DE Certified acc. PED 97/23/EC+AD2000-WO 20560 ONATI (Gipuzkoa) SPAIN
Adticle - Produi Your Order No.  Z3T7627T-ES - EDMONTON - KEARL of -de 04/10/2012 by TOV Rheiniand Tel.: 34 - 843 780552
Votre Cde. N.° N.¢ 01 202 EAQ 02 7443 Fax: 34 - 943 781808
NORMAS APLICABLES ASME B16.5-09 E-mail: uima@uimapiping.com
Requs - Normes Applicab ASME B16.47.11 MARCA DEL FABRICANTE | |
Mark of factory ' Packing List: 96938
MATERIAL CORRESPONDIENTE ASTM/ASME A/SA105N-11 Margue du fabricant

Materisl Correspondent - Qualité

MODO DE FUSION () NACE MR017515015156-2-09 & MR0103-10

DEPARTAMENTO QUALITY ASSURANCE

Stes! Making - Elaboration de lacier Clause 7.2.1.4, Annex A.2 and $SC Region 3. Saction
E=Elec. Y= Oxigano basico CSA-2245.12-09 Gr.248 CAT |-88 (WN & BLIND FLANGES ONLY) Département
PARTIDA CANTIDAD DESCRIPCION cassomc:mssl COLADA N.qumsrmc LIATE ELAST. m |ESTRICCIOW|  RESILIENCIA ~ CHARPYV 1Dxt0mn DUREZA
Hem Quartity Description Remarks Heat No T.Strength | Y.Strength Afiongement Red. Arss jmpact test Hadness
Poste Quantié Description Observations N.°Coulée |Recist Tl| 0.2% to:4d | Sirction Résitience :EDM Duretd
| ) Nimin2 “"fj'"’ % * Joutes o o HBW
8 360 | WN 8 150LB STD/40 RF A105N NE_ 548A2 /51 1| 7 3p6 /2& 50 |/ 58.60 150 154"
c}:ﬁqm Ne COMPOSICION QUIMICA - STEEL MAKER'S LADLE ANALYSIS - ANALYSE CHIMIQUE - Las dimensiones y In condicién superficial se hell )
NCoude | Co% | Si% [Mn%| P%. | S% | Cr% | Ni% |Mo% |Nb% | V% |Cu% | A% | Ti% | N% |CEq%| iyl vy
| S46A2 0.200) 0.260( 0.820| 0,006! 0.00210,181 10,048 10,024 | 0,001} 0,002] 0,122 0034| 0,010} 0,000/ 0,388| -los citados cumplen /s nx aplicablos.
/ / g / Vi 7§ /s 7/ e s 7 P4 Manod g requirements are satisfied
-Les applicables sont respecté

] :::s;kv:cmes: N_NORMALIZED AT 900 C AND ALLOWED TO COOL IN STILL AIR & ot :
Observalions . ; : 2 1 \ “l\ DATE UL{ !) “ /| i; .
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. NC. 185 XINGFU MIDDLE ROAD, YANTAI , CHiNA
E ~ YANTA! LLBAO STEEL PIPE CC.,LTD. MILL TEST CERTIFICATE TEL: 2053' 535-6843946/8854750 FAX: (0535)6842245
o HTTP: //WRY, LUBAOSTEEL TUBE. COM
g (EN10204 3.1)
%) PAGEL OF 1
x
g eEcant TRANS AY PIPING PROOLCTS LTD., Dsscm;;jofg; -
53] R . ) T EpS
W JIMEVSION STADARD [P B3E.30 CISTORER'S XC. , nn’;h yo, |0C81226000109
A o THERS  laoonossaol
< m ASTY AI06-3, ASME AS:06-B,API 5L 3 DATE G DELIVERY % cONTRACT NO. |
oo TATARS EREM :
E % SATERIAL SPECIFICATION |CSA 2245, G243 Cat 1 ‘ 2.0.30.. . TE OF TssgE |20
@ « 8 . Ny * L RRR
a g . |NACE ¥ROL75/150 15156 STA¥P OF MIlL INSPECTUR ;
0 E’ £% 00 | 219 ims R]oN) %M 6.1, B.18en | M Lengsh [ 1111 BM| ©465 Toral Length .\ | &FHTotal Bundles] [ o ®Order | 7600
_ SR Tozal Pinces 60 ERMTotal Feight [29~ 088 Ii'ﬁ'&ﬁﬂelivcrv Condition| ~HA& As-Rolled f B2 Haking Yethed AALXCES Hot Finished Seamless
foe) = o B 2 % PRI Tensile Tost |
) Chemicel Compesition HHE R G L =L¢ AERK lopuct Test b J: 4 £ 5
e —r- i - Uy, =
Sl oew |ff st w e T s TCm[a] vt CE | ter v |ofofo[mmlpse] e |52 TS Pieces | Weigh:
o, |Feat N | Ep) 34f5|¥.8. 1.5 | &L |2XT '
2. I3 lafulule| M
‘ 3)4]s|8|?
,o’/ ; ¥es s ‘ i ‘ 2 | 3 |ave,
FpALIN 0 Fotlgas) o 0 A o | [ 240 [415 |, 22.0]
B KHA 0.27} 9.9/ L.ogl 0. o%z 0.035 404 ,6040 .10 ¢ ol 15/ w0lwd |/ é;
Dol672 | [K| 0,75 0.4 [0. g8 ]0.076] 0.007 | 0.01 [0.pf] 0. 4 0,29 | Ga214261 [a]1]2] & 425 o/ 164 $0—1——29-0R8
P 2| 12| 320 4965 2475 180
5 oo
m -
o}
A
E b2y £ Eod EE B MR wE EERY BPREES Mk ERE
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i P Fity o TR %A 5 B R T ALY
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o8 SONRE EFRmRaETO: . CERTIFICATO DI COLLAUDO SECONDO EN 10204 - 3.1 INSPECTION CERTIFICATE
M ETALFAB ?-’F‘ GESANA BRANZA(LO)-- ialy COMPANY WITH Cortif. N.4343  Del/Dsted 29.07.2013  Fattura/involca N. 2946  DelDated 26.07.2013
wE P28 QUALITY SYSTEM DOT /Dol Noto N. 3410 Del/Dsted 26.07.2013  Ne.Ovd / Ourraf. N. 0 DeiDated
PHODOTRMOUETAIMLI SPA. L x93 CER
y Fax 443 B3T.655130 1::1:::’: DNV TRANS AM PIPING PRODUCTS LTD Dest.: TRANS AM "PROJECT* Warshouse
i A 9335 ENDEAVOR DRIVE S.E. 1711 - 66 Avenue
SALA PROVE E ANALIS! MATERIAL { MATERIAL TEST DEPARTMENT T3S 0A1 CALGARY, ALBERTA CA |T6P1v8  Edmonton, ALRERTA cA
Pag.5 - 8
COD.COL COLATA  POS. VS.ORDINE QTA' DESCRIZIONE DIM.IN ACC. A VISIVO E DIMENS.
HEAT CODE HEAT ITEM  YOUR REFERENCE QTY DESCRIPTION DIM. ACCORDANCE TO VIS. & DIMENS.
12/72081 030 Cl-13-329 231,00 WN300RF2"STD  A10SN ASME/ANSI B16.5 -2009 SATISFACTORY
MATERIALE / MATERIAL C% Si%  Mn%  S% P% Cr% N% Mo% T% Cu% V% Nb% N% A% CE%
ASTM A105 (LADLE) 0,485 0,250 0910 0,010 0010 0410 0050 0010 0021 0,460 0,002 0002 0,000 0,027 0,375
m‘lﬁ"'m m SNERVAMENTO ROTTURA ALL DUREZZA REBILIENZA | MPACT TEET - JOULEem? BNERVAMENTO
YIELD POINT TENSILE €L OF AREA HARDNESS YLD PONT NaR¥.
uc'r mx LWTIIII 1= 2=u Nl >=0,2% Nimm2 >s Yorm Yoo - TPO / TYPE 10<10mm c 1 2 3 Rimmg >=f,0% OUR REF.
126,60 50,80 1 327,0 5150 31,0 58,0 156,0 - 159,0 KV 20 88 82 68 0,0
MATERIALE IN ACCORDO A / MATERIAL IN ACC. TO TRATTAMENTO TERMICO / HEAT TREATMENT FORNO / FURNACE ORIGINE { ORIGIN OF STEEL
ASTM/ASME A 105/SA 105 M - 11a ASME CODE SECT. li, PART A, ED. 2010 NORMALIZED AT 920 C - COOLED IN STILL AIR ELECTRIC FURNACE  EUROPEAN UNION
ADD. 2011a
CSA Z245.12 GRADE 248 CAT.l SOUR SERVICE
COD COL. COLATA  POS, VS.0RDINE QTA" DESCRIZIONE DIM.IN ACC. A VISIVO € DIMENS.
HEAT CODE HEAT ITEM YOUR REFERENCE QTY DESCRIFTION DIM. ACCORDANCE TO VIS. & DIMENS.
338303 076 C1-13-320 54,00 BLIND 1S0RFB" _ A{05N = ASME/ANSI B16.5 2008 SATISFACTORY
MATERIALE / MATERIAL Ch Sk o M0k o S% , Ph / C s Mo% ~ Ti%  Cu%  Vk _“Nb%  N% A% CE%
ASTM A105 (LADLE) p197” o201 1,120 0012° 0013 0070 0, uz&’ 0,018 0002 0030 0003 0,000 0004 0036 0405"
PROVETTA | TEST SPECREN ronn SNERVANENTO NOTTURA ALLUNGANENTO CONTRAZIONE DUREZZA RESN EWTA N ISPACT TEST - JOULElem? SHNERVANENTO
BSEL mm2 LUNG, mm YELD FOINT TENGLE STRENGHT ELONGATION REDUCTION OF AREA umu YELD PONT NeRHN.
BECT.mm2 LENONTmm 1=@ 2-ﬂ Mimn? a0 T bl Yop / Yorm /«‘ THO I TYPE 10x10mm < 1 ] 3 Wiwm2 =l 0% OLIR REF.
126,60 50,80 1 _ 326007 520.0/ 34,0/ NI 156.0 158.0 0 R KV 20 a4 88 20 0,0
MATERIALE (N ACCORDO A / MATERIAL IN ACC. TO TRATTAMENTO TERMICO / HEAT TREATMENT FORNO / FURNACE ORIGINE / ORIGIN OF STEEL

ASTM/ASME A 105/SA 105 M - 11a ASME CODE SECT. (I, PART A, ED. 2010 NORMALIZED AT 920 C - COOLED IN STILL AIR _ ELECTRIC FURNACE EUROPEAN UNION
ADD. 2011a Shi'
CSA Z245.12 GRADE 248 CAT.I SOUR SERVICE #'J‘(j
<1.00 04l .
=031 M/ 12
- LU
A
NOTE 100% MANUFACTURED IN [TALY UFFICIO CONTROLLO QUALITA' ENTE UFFICIALE DI COLLAUDO MARCHIO PRODUZIONE
NOTES MANUFACTURING I ACCORDANGE WITH ORDER AND SPECIFICATION QUALITY CONTROL DEPARTEMENT INSPECTION AUTHORITY MANUFACTURER'S SYMBOL

WATERIAL IN ACCORDANCE WITH NACE MR-0175/2009 IS0 15158-2009 - BOUR SERVICE
MATERIAL IN ACCORDANCE WITH NACE MR-0103/2012 - SOUR SERVICE

HHP




= EVRAZ |craonc

RAEPORT OF CHEMICAL/PHYSICAL TESTS
Evraz Oregon Steel 14400 N. Rivergae Bivd_, Portiand, Gregon 7203 1253242] Aug 20, 201;4 g
MILL ORDER NO. DATE
s | RUSSEL METALS INC [CALGARY] RUSSEL METALS INC-CALGARY 256467
ISO 9001 (L) | ATTN: CAROLYN SPEERS 5724-40TH STREET S.E. CUSTOMER GRDER NO.
5724-40TH STREET S.E. CALGARY; AB T2C'2AT 64036346
REGISIERED) D | catcary, aB T2c 2A1 CANADA TOBRELNO.
;;’?.(,., .‘:v T cA
3 o SHIPPING NO. DATE
1253242 08/20/2012 |
THTS MATERIAL HAS BEEN MANUFACTURED, TESTED AND FOUND TO MEET THE SPECIFICATIONS AND PURCHASE ORDER REQUIREMENTS CARRIER
EOS CARBON PRESSURE VESSEL QUALITY ASTM A516-06 GRADE 70 ASME SA516 GRADE 70 BURLINGTON NORTHERN
2010/11A ADD. NORMALIZED PER NACE MRO175 NO WELD REPAIR. PRESSURE VESSEL CARITRUCK N0
QUALITY. REPORT TI. LCVN 20 FT.LBF AVGC @ -S0 P (P) 20 FT.LBF (continued) 5093
: PHYSICAL PROPERTIES
L DESERIETION HEAT N, | 5LAB [Pk | FaRim | & 2 | xea | e i APRCTS |
MIN. 200 MAX BEN (P).
2 [0.5000 X 96.000ME X 384.000
1 PC 5227 LBS 12H3262 ~|NW4991 |A3e 157
THE FOLLOWING PLATES WERE NORMALIZED AT L660 DEGS F| FOR 20 MEINUFES AND AIR ok zn
1 PC 5227 LBS 12H3263 “|NW4991 |A38 160
“|wws23¢ |a32 | s20f 760|268 |
x.ch -b0.DEG F fLO.0mm{ 1p7 27 129 / 87.7 f£t.1bf
THE FOLLOWING PLATES WERE NORMALLZED AT 1660 DEGS F| FOR 2D MINUTES AND AIR [OOLED
1 PC 5227 LBS 1283255 ~|Nwe234 |A32 162
| THE FOLLOWING PLATES WERE NORMALJIZED AT [l660 PDEGS F| FOR 2[ K& BS ANP AIR COOLED
H 1 PC 5227 LBS 1283256 ~|Nwez234 |A32 159
THE FOLLOWING PLATES WERE NORMALIZED AT L660 DEGS F| FOR 2D M s AIR [OOLED
£ & &'
MEATNO. | C | Ma | P | & | S | Cu | N | v | cb | N | C | M | Ti. ¥ B | N | Ca CE | "3
w4931 [ 19 [.33°]|.013. |.007 |32 |.01°|.05-|030- |.005 1049 | .0% | .00-]| .003| 0000,
‘ww6234 20 R.32 | .014 |.005 |33 |.01 |.06 {024 |.005 [04s | .03 | .00 | .003| .0000
I
HEATS INDECATED WITH| (+) WERE MELTED| & MANUFACTDRED IN THE| USA.| HEATS INDICATED WITH IN |THE |USA.
1
| ‘ /
1 / j
! { ¥ . 13
e " —

{ certify the abowe to be correct as contained in the records of EVRAZINC. NA By

QUALITY COORDINATOR

O a8 HURAM .l

|
!



E EVRAZI EVRAZ INC. NA

SEP 04 2012

REPORT OF CHEMICAL/PHYSICAL TESTS CERTIFICATE NO. | DATE st 1
Evraz Oregon Steel 14400 N. Rivergate Bivd., Portiand, Oregon 97203 5 1253242 Aug 20, 2014 S |
WALL DRDER NO. OATE !
s RUSSEL METALS INC [CALGARY] RUSSEL METALS INC-CALGARY 256467 “
Iso 9001 o ATTN: CAROLYN SPEERS S$724-40TH STRREET S.E. CUSTOMER ORDER NO, ‘
L 5724-40TH STREET S.E. CALGARY, AB T2C 2Al 64036346
D | carcary, AB T2C 2A1 CANADA JOBREQ. WO, |
QQd'rgn&! T‘ Ca !
o SHIPPING NO. DATE
) . 1253242 08/20/2012 |
TIRS MATERIAL HAS BEEN MANUFACTURED, TESTED AND FOUND TO MEET THE SPECIFICATIONS AND PURCHASE ORDER REQUIREMENTS CARREER ’
EOS CARBON PRESSURE VESSEL QUALITY ASTM A516-06 GRADE 70 ASME SAS16° GRADE 70 BURLINGTON NORTHERN
2010/11A ADD. NORMALIZED PER NACE MR0O175 NO WELD REPAIR. PRESSURE VESSEL CARITRUCK NO.
,QUALITY. REPORT TI. LCVN 20 FT.LBF AVG @ -50 P (P) 20 FT.LBF (continued) CW6093 -
E Al PROPER
" DESCRIPTION HEAT NO. | SLAB P | O IMPACTS
MEN. 200 MAX BHN (P).
1 [0.3750 X 96.000ME X 384.000
1 pC 3920 LBS 12H3239 ~|NWS5020 (a36 : mL 163
THE FOLLOWING PLATES WERE NORMALIZED AT L660 DEGS F| FOR 15 MINU[TES AIR POOLED
1 PC 3920 LBS 12H3240 ~|NWS020 |A36 163
2 (0.5000 X 96.000ME X 384.000
SCHEDULE.B:7208.51.00
PT# 76762
| Nw4991 | A3S8 525 770| 24
LCVN @ -50 PEG F [10.0 114 99 93 / 102.0 E£t.1bf
THE FOLLOWING PLATES WERE NORMALEZED AT L660 DEGS F| FOR 2D MINUTES AIR COOLED
1 PC 5227 LBS 12H3261 ~|NW4991 |A38 152
THE POLLOWING PLATES WERE NORMAL[LZED AT 1660 DEGS F| FOR 2 ES AIR COOLED
£ ) O
HEATNO. | C | Mn | P | S | S | cu | i | V | & | AN [ C | M| T | B | N | Ca CE
"NW5020 |20 [L.33 |.01Z |.005 |30 |.01 [.05 L021 | .00S [-055 | .03 | .00 | .002| .0000
‘NW4991 |19 (.33 |.013 |.007 [32 |[.01 .05 [030 |.005 |.049 | .04 | .00 | .003| .0000
HEATS IND[LCATED WITH| (+) WERE MELTED| & MANUFACTPRED ILI THE| USA.| HEATS INDICATED WITH [(*) E 0L IN |TEE |USA.
)
/ﬁ " [f w
I ede - —v

| certify the above to be correct as contained in the records of EVRAZINC.NA By

QUALITY COORDINATOR



— SEP 0 4 2012
— EVRAZ | evrazine. na REPORT OF CHEMICAL/PHYSICAL TESTS CERTIFICATE NO. | OATE rret

Evraz Oregon Steel 14400 N. Rivergats Bivd,, Portiand, Oregon 57203 1253242 Aug 20, 2014 7
? MILL ORDER NO. DATE
s RUSSEL METALS INC [CALGARY] RUSSEL METALS INC-CALGARY 256467 ’
'SO 9001 [+ ] ATTN: CAROII.YN SPEERS . 5724-40TH STREET S5.E. CUSTOMER ORDER NO. 1
: L 5724-40TH STREET S.E. . ] CALGARY, AR T2C 2A1 64036346
L CALGARY, AB T2C 2Al T CANADA = ° ; JOBREQ_ NO.
Tﬁmmﬂ‘& IT| o .
o SHIPPING NO. OATE
: ; ; 1253242 08/20/2012
TIRS MATERIAL HAS BEEN MANUFACTURED, TESTED AND FOUND TO MEET THE SPECIFICATIONS AMD PURCHASE ORDER REQUIREMENTS CARRIER _
EOS CARBON PRESSURE VESSEL QUALITY ASTM AS16-06 GRADE 70 ASME SA516 GRADE 70 BURLINGTON NORTHERN
20120/11A ADD. NORMALIZED PER NACE MRO175 NO WELD REPAIR. PRESSURE VESSEL o CAR/TRUCK NO.
QUALITY. REPORT TI. LCVN 20 FT.LBF AVG @ -50 F (P) 20 FT.LBF (continued) CW6093

PHYSICAL PROPERTIES
'DESCRIPTION
MEN. 200 MAX BEN (P).

]

‘ YIELD | TENSILE |%
HEAT NO. | SLAB [PSIX 100 |PSIX100| 8 2° | %RA | BHN

2 | 0.5000 X 96.000ME X 384.000
1 PC 5227 LBS 1253257 ~|Nw6234 |A32 151
; : A33 | s3s| 770

LCVN

_ bEG P [L0.0mx| 6f 116 115 / 99.3 £t.1bf
THR FOLLOWING PLATES WERE NORMALIZED AT 1660 DEGS F|FOR 2

NUFBS AND AIR COOLED

1 PC 5227 LBS 12H3254. ~|NW6234 [A33 | : 158 |.
THE FOLLOWING PLATES WERE NORMALIZED AT L660 DEGS F| FOR 2D MINUFES AND AIR COOLED

L=
N
(2]
T
(-}
h

1 pC 5227 LBS  12H3267 ~|Nw6234 |A33 159
THE FOLLOWING PLATES WERE NORMALIZED AT L660 DEGS F| FOR 22 M{INU[ES A.N'b -AIR COOLED

1 PC 5227 LBS 1203268 ~|NW6234 |A33 i 157
“|"we235 | A24 520 755/ 29
A A £
LiE_ATNO. [ Mn P S S Cu Ni v Cb Al- Cr Mo Ti B N Ca CE
NW6234 20 T [L.32 | .014 |[.005 |33 .01 | .06 [024 .005 [.049 | .03 | .00.]| .003| .0000
'NW6235 [19 .31 | .014 | .006 |30 .02 | .06 [023 .00S [L.050 | .02 | .00 | .002| .0000
HEATS INDICATED WITH| (+) WERE MELTED| & lﬂ}‘U‘FACTbRED IL‘ THE| USA.| HEATS I CATED| WITH |(*) : IN |THE |OSA.

' 1AL

{d.da g P

| certify the above to be cormrect as contained in the records of EVRAZ INC.NA By » OUAUTY mORD'NAm'R




- SEP 04 2012
= EVRAZ!:roncw REPORT OF CHEMICAL/PHYSICAL TESTS [ CERTIIGATE R0. ‘

vAIZ rmac
Evraz Oregon Steel 14400 N. Rivergats Bivd., Portland, Gregon 57203 1253242| Aug 20, zo1zl 8 |
MILL ORDER NO DATE !
5 RUSSEL METALS INC [CALGARY]  RUSSEL METALS INC-CALGARY 256467 |
ISO 9001 o ATTN: CAROLYN SPEERS 5724-40TH STREET S.E. CUSTOMER ORDER NO. -
L 5724-40TH STREET S.E. CALGARY, AB T2C 2Al 64036346
D | caweary, AR T2C 221 CANADA JOBREQ. NO.
"?‘QRM T ca
o SHIPPING ND. DATE
_ 1253242 08/20/2012 |
THIS MATERIAL HAS BEEN MANUFACTURED, TESTED AND FOUND TO MEET THE SPECIFICATIONS AND PURCHASE ORDER REQUIREMENTS CARRIER |
EOS CARBON PRESSURE VESSEL QUALITY ASTM AS16-06 GRADE 70 ASME SAS16 GRADE 70 BURLINGTON NORTHERN
2010/11A ADD. NORMALIZED PER NACE MR0175 NO WELD REPAIR. PRESSURE VESSEL CAR/TRUCK NO.
QUALITY. REPORT TI. LCVN 20 FT.LBF AVG @ -50 F (P) 20 FT.LBF (continued) CW6093
= PROD
0 - DESCRIPTION HEAT NO. | SLAB PSYII-EXLPN PSIX 100 _xe_ao;a %RA | BHN |TEST IMPACTS
MEN. 200 MAX BEN (P). ‘
2 |0.5000 X 96.000ME X 384.000
*|nwe23s |A24 LCVN @ -50 DEG F [10.0mm| 1p8 33 69 / 70.0 £t.1bf
THE FOLLOWING PLATES WERE NORMALIZED AT L660 DEGS F| FOR 2) MINU[I'ES AND AIR [OOLED
1 PC 5227 LBS 12H3259 ~|NW6235 |A24 NUL 158
THE FOLLOWING PLATES WERE NORMALIZED AT 1660 DEGS F| FOR 2P MINU['ES ANP AIR COOLED
1 PC 5227 LBS 12H3260 "|NW6235 |A24 | 162

THE FOLLOWING PLATES WERE NORMALLZED AT 1660 DEGS F FOR 2p M s kﬂ'r) ATR COOLED

1 PC 5227 LBS 12H3266 “|NW6235 |A24 161
' A25 525\ 76030
: LCVN B -50 DEG F [10.0 102 114 98 / 108.0 ft.1bf
THE FOLLOWING PLATES WERE NORMALEZED AT 1660 DEGS F| FOR 2 BS AIR COOLED
HEATNO. | C | Mn P S Sl [ cu | N v Cb Al C [ mo | T B N Ca CE
‘NW6235 |19 [.31 |.014 |.006 [30 |.02 |.06 [023 | .005 [ 050 | .02 | .00 | .002[ .0000
BEEATE IND[ICATED WITH| (+) WERE MELTED| & ACTPRED IN THE| USA.| HEATS INDICATED| WITH [(") WHRE ROA{ED IN |THE [USA.
| VAL,

I certify the above o be correct as contained in the records of EVRAZINC.NA By QUALITY COORDINATOR
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PHYSICAL PROPERTIES

REPORT OF CREMICAL/PHYSICAL TESTS CERTIFICATE NO. | DATE )
Evraz Oregon Steel 14400 N. Rivergats Bivd., Portiano, Oregon 57203 1253242 Aug 20, 201:4 9 |
MILL ORDER NO. DATE |
s RUSSEL METALS INC [CALGARY]  RUSSEL METALS INC-CALGARY 256467 ;
Iso 9001 o ATTN: CAROLYN SPEERS 5724-40TH STREET S.E. CUSTOMER ORDER NO.
k 5724-40TH STREET S.E. CALGARY, AB T2C 2Al 64036346
mo CALGARY, AB T2C 2Al CANADA JOR/REQ. NO.
*Q“!"n@ﬁ$ ‘; cA ,
SHIPPING NO. DATE i
1253242 08/20/2012 |
THIS MATERIAL HAS BEEN MANUFACTURED, TESTED AND FOUND TO MEET THE SPECIFICATIONS AND PURCHASE ORDER REQUIREMENTS CARRIER |
EOS CARBON PRESSURE VESSEL QUALITY ASTM A516-06 GRADE 70 ASME SAS516 GRADE 70 BURLINGTON NORTHERN
2010/11A ADD. NORMALIZED PER NACE MRO17S NO WELD REPAIR. PRESSURE VESSEL CAR/TRUCK NO.
QUALITY. REPORT TI. LCVN 20 FT.LBF AVG @ -50 F (P) 20 FT.LBF (continued) CW6093

YIELD | TENSILE [% ELONG| ° BEND|
BESCESTION HEAT NO. | SLAB |PSIX100 {PSIX100| & 2 | %RA | BHN |Test IMPACTS
MIN. 200 MAX BHN (P).
2 |0.5000 X 96.000ME X 384.000
1 PC . 5227 LBS 12H3258 “|NW6235 |A25 160
THE FOLLOWING PLATES WERE NORMALIZED AT 1660 DEGS F| FOR 2p MINU[ES AND AIR [OOLED
1 PC 5227 LBS 12H3264 ~|NW6235 |A25 156
THE FOLLOWING PLATES WERE NORMAL[ZED AT L660 DEGS F| FOR 2D MINUES ANP AIR COOLED
1 PC 5227 LBS 12H3265 “|NW6235 |A2S 156
3 |1.5000 X 96.000ME X 384.000
SCHEDULE B:7208.51.00
PT# 75502
“| Nnwso03 | a29 460] 745| 35
» LCVN @ -50 DEG P {10.0 9B 102 116 / 103.7 £t.1bf
THE FOLLOWING PLATES WERE NORMALIZED AT 1660 DEGS F| FOR 1[5 S AIR| COPLED
() 0\ N
HEAT NO. [ Mn P S Si Cu Ni V - Cb Al Cr Mo Ti B N Ca CE
NW6235 |19 .31 | .014 |-.006 |30 .02 | .06 023 .005 |.0OS0 | .02 | .00 | .002| .0000
'NW5003 20 {L.33 [.011 |.008 |[34 .01 | .05 [o022 .005 LL.044 | .03 | .00 | .002| .0000
HEAT INDFCATED WITH| (+) WERE MELTED| & un#uracrunsn IN THE| USA. EBATF INDICATED] USA.
yaa
-t

{ certify the above to be correct as contained in the records of EVRAZ INC. NA

. o

i | QUALITY

—

COORDINATOR
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'; B Eotyess £ SR ed: CERTIFICATO DI COLLAUDO SECONDO EN 10204 - 3.1 INSPECTION CERTIFICATE
M ET ALFAER 73861 CESANA BAMZA L}~ aly COMPANY WITH Certif. N. 3957  DelDated 16.07.2013  Fatiura/lnvolceN. 2701  DelDated 15.07.2013
w L e WG, Paig.2e QUALITY SYSTEM DDT/Del Note N. 3173 DelDated 15.07.2013  Ns.Ord. / Our ref. N. 0 Del/Dated
o PRODOTITINOUSTIIALT S.PA,  Tob 19031863445 .
@ Par 388 BV B Ah csm;:jso BY DNV TRANS AM PIPING PRODUCTS LTD Dest.: TRANS AM PIPING PRODUCTS LTD
: | - (et € u ARy, KA. Com =130 9001
< i it B Lz 9335 ENDEAVOR DRIVE S.E 9335 - Endeavor Drive S.E.
. SALA PROVE E ANALISI MATERIALI / MATERIAL TEST DEPARTMENT T3S0A1 CALGARY, ALBERTA CA |TISOA1  Calgary, ALBERTA cA
Pag.2 - 12
it COD.COL. COLATA POS.  VS.ORDINE QTA'  DESCRIZIONE DIM.IN ACC. A VISIVO E DIMENS.
ze HEAT CODE HEAT TEM  YOUR REFERENCE QTy DESCRIPTION DIM. ACCORDANCE TO VIS. & DIMENS.
- 1376222 016 Ci-12430 123,00 = m— ASME/ANSI B16.5 -2000 SATISFACTORY
Sx MATERIALE / MATERIAL e sm/ mws su/ Ph/ om/ N%_ Mo%, T Cu% - V% - Nb%  N% A% CE%,
-w ASTM A105 (LADLE) L0195 0170 0890 0000 0015 0150 0080 0010 0019 0190 0001 0002 0000 0025 0392
e PROVETTA ! VEST BPECIIEN FORNA AL DUREZZA REDILETDA / IMPACT YERT - JOULEjom? SNERVANENTO
[3T. ] SECT.mm2 LENGNTmem 1=@ 220 Wimml lﬂ.ﬂ' N2 = %ou / Yrs / mw y TWPO / TYPE 10x13mm c 1 2 1 Nimm2 »e10% OUR REF,
12660 50,30 1 3260~ 5240~ 30,0 58,0 152,0 - 1540 ° KV 20 81 80 90 0.0
s MATERIALE IN ACCORDOQ A / MATERIAL IN ACC, TO TRATTAMENTO TERMICO / HEAT TREATMENT FORNO / FURNACE ORIGINE / ORIGIN OF STEEL
ASTM/ASME A 105/3A 105 M - 11a ASME CODE SECT. I, PART A, ED. 2010 NORMALIZED AT 920 C - COOLED IN STILL AIR ELECTRIC FURNACE  EUROPEAN UNION
ADD. 2011a
CSA 2245.12 GRADE 248 CAT.| SOUR SERVICE
COD.COL COLATA POS.  VS.ORDINE QTA'  DESCRIZIONE DIM.IN ACC. A VISIVO E DIMENS.
HEAT CODE HEAT ITEM  YOUR REFERENCE QTY DESCRIPTION DIM. ACCORDANCE TO VIS. & DIMENS.
1337569 058 Cl-12430 78,00 WMN300RF6"XS  A10SN ASME/ANSI B16.5 -2008 SATISFACTORY
@ MATERIALE / MATERIAL C%  Si%  Mn%  S% P% C% N% Mo% Ti% Cu% V% Nb% N% A% CE%
N ASTM A105 (LADLE) 0,200 0230 0950 0008 0011 0,110 0,050 0010 0018 0,120 0003 0,002 0,008 0025 0,394
L4 PROVETTA | TEST SFECIRENR  FORNA SHERVAMENTO ROTTURA AL DUREZZA RESELDWTA / MPACT TEST - JOULE/om? SMERVANENTO
S SEZ. mm2 LUNG. mem SHAPE YIELD POMNT TENSILE STRENGHT ELONGATION REDUCTION OF AREA HARDNESS 'YEELD PONT en 00,
BECT.mm2 LENGNTmm 1=0 200 2 >=8,7% NAvm2 >= Sorn %> HeW TPO [ TYPE 10x10mwm c 1 2 1 Nawn2 > 8% OUR REF.
@ 126,60 50,80 1 345,0 512,0 31,0 50,0 154,0 - 158,0 20 88 92 90 0,0
° MATERIALE IN ACCORDO A / MATERIAL IN ACC. TO TRATTAMENTO TERMICO / HEAT TREATMENT FORNO / FURNACE ORIGINE / ORIGIN OF STEEL
: ASTM/ASME A 10S/SA 105 M - 11a ASME CODE SECT. (I, PART A, ED. 2010 NORMALIZED AT $20 C - COOLED IN STILL AIR ELECTRIC FURNACE  EUROPEAN LINION
s ADD. 20112 5 A~
. CSA Z245.12 GRADE 248 CAT.| SOUR SERVICE l.ﬁ.v |
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o~ NOTES MANUFACTURING IN ACCORDANCE WITH ORDER AND SPECIFICATION QUALITY CONTROL DEPARTEMENT INSPECTION AUTHORITY MANUFACTURER'S SYMBOL
Y MATERIAL IN ACCORDANCE WITH NACE MR-0175/2009 SO 15158-2009 - SOUR SERVICE
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PRODOTTI INDUSTRIALL S.P.A.

STAMPAGGIO A CALDO DI ACCIAI COMUNI - LEGATI E INOSSIDABILI

SEDE AMMINISTRATIVA E STABILIMENTUL

23861 CESANA BRIANZA {LC) - Italy
ViaG Parini, 28

Tel, +39 031 655441

Fax +39 031,655149

quaily. mit@lanmas.com

CERTIFICATO DI COLLAUDO SECONDO EN 10204 - 3.1 INSPECTION CERTIRICATE

Certif. N. 5651 Del/Dated 22.11 2011  Fattura / Involce N. 3773 DelDated 22 11 2011
DDT/ Del Note N. 4312 Del/Dated 22.11 2011 Ns.Ord. / Our ref. N. Del/Dated

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

CONPANY WITH QUALITY MANAGEMENT
SYSTEM CERTIFIED BY DNV
= ISO 9001:2008 =

9335 ENDEAVOR DRIVE S E 9335 Endeavor Drive S E

SALA PROVE E ANALISI MATERIAL! / MATERIAL TEST DEPARTMENT T3S 0A1 CALGARY, ALBERTA CA |T3SOA1 CALGARY, ALBERTA CA
Pag. 10 - 16
COD. COL  COLATA POS VS ORDINE DESCRIZIONE fC,,/ 2N DIMINACC A VISIVO E DIMENS
HEAT CODE HEAT ITEM YOUR REFERENCE DESCRIPTION B s o DIM. ACCORDANCE TO VIS. & DIMENS
1538/11 016 3B04/TRANS AM WI/N 150 RF 3" XS A105N =T = ASME/ANSI B16.5 -2009 SATISFACTORY
MATERIALE / MATERIAL C%, Si%a, " Mn%, S%, P%_’ Cré% Ni% Mo%_ Ti% Cu% , V% ..~ Nb% N% Al% CE%
EILM A105 0,187 0,190 1,050 0,065 0,006 0,110 0,15@ 0,060 0,021 0,140 0,003 0,002 0,000 0,025 0417
PROVETTA/ TEST SPECIMEN FORMA SNERVAMENTO ROTTURA ALLUNGAMENTO  CONTRAZIONE DUREZZA RESILIENZA / IMPACT TEST - JOULE/cm2 ' SNERVAMENTO
SEZ mm2 NG. mm SHAPE YIELD POINT TENSILE STRENGHT ~ ELONGATION REDUCTION OF AREA HARDNESS YIELD POINT Ne. Rif.
SECT, mm2 LENGHTmm 1=0 2=00 Nimm2 >=0,2% Nfmmz >= [ Yom HBW .- TIPO (TYPE 10s10mm  *C 1 2 3 Nimm2 >=1,0% OUR REF,
126,60 B 50,80 1 346,0 v S — 5_70.0.7 o 30&,» 57,0 170,0 - 174,0 KV 20 83 86 86 0,0
MATERIALE IN ACCORDO A / MATERIAL IN ACC. TO TRATTAMENTO TERMICO /. HEAT TREATMENT FORNO / FURNACE ORIGINE / ORIGIN
ASTM/ASME A 105/SA 105 M - 10 ASME CODE SECT. li, PART A, ED. 2010 NORMALIZED AT 920 C - COOLED IN STILL AIR ELECTRIC FURNACE EUROPE

CSA Z2245.12 GRADE 248 CAT.|

| NOTE MANUFACTURING IN ACCORDANCE 'WITH ORDER-AND SPECIFICATION
NOTES MATERIAL IN ACCORDANCE WITHNACE MR:0176/2003 1SO:15156-2009
MATERIAL IN ACCORDANCE WITH NACE MR-0103/2010 "~

o ——— R

UFRFIGIO'CONTROLLOTQUALITA" =t
GUALITY. CONTROLDEPARTEMENT ~ -}

P

ENTEUFFICIALE DI COLLAUDO
% INSPECTION AUTHORITY ~

MARCHIO PRODUZIONEY %1%
MANUFACTURER'S 8YMBOL:Z 5!

@&
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SAN ENG STEEL FORGING COLTD
311, Jen Hsin Road, Jen Wu District
Ksohsiung, Taiwan, R.O.C,
TEL:07-3724249 ; FAX:.07-3712923
URL: www.saneng.com.tw

e-mail: saneng@ksis.seed nel.tw

(MILL TEST CERTIFICATE)
EN10204-3.1.B(DINS0048/3.1.8)
Customer: TRAN !
Order No.: 7006307(BY T/A

Certificate No.: SE-8307H
Date: 04/152013
Page: 10F1

PRODUCT MATERIAL SPECIFICATIONS DIMENSIONAL SPECIFICATIONS
ASME B18.5-00
FORGED CARBON STEEL FLANGES ASTM A105-112/ASME SA105-11a o St
. CHEMICAL COMPOSITION (%)
fem| copE NO DESCRIPTION W 9 P, LA T e e e G M RN CECS)
mex | 0.350 [0.350 | 1.050 |0.035 |0.040 |0.400|0.300|0.400]0.120|0.080|0.020] -
1 150 WNRF 5120 4" A105N 25PCE 0210 |0.220 [1.210 |0.017 [0.006 |0.008 [ 0.020 [0.010] o.gg 0.003.0.001 | 0.007 0.418
2 150 WNRF S160 2" A1 05N S 4%0PCE | 0220|0.200. 1.1607 0.019- 0.008/] 0.007{ 0.026 | 0.010 | 0.00% | 0.00% | 0.001 | 0.008 0.420
3 | 800 WNRF XS 6" A10SN 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 0.354
4 900 BLRF 10" A105N 2PCE  |0.210 |0.230 |1.160 |0.010 |0.014 |0.108|0.080 | 0.0600.010]0.010|0.001 | 0.010 0.430
5 900 BLRF 10" A105N 2PCE 1 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" A105N 1PCE 0.220 |[0.230 |1.130 | 0.018 |0.017 |0.950|0.080 ) 0.080 | 0.010] 0.001 | 0.001 | 0.011 0.438
7 150 BLRF 20" A106N 2PCE  [0.180 |0.220 |0.310 [0.021 [0.016 |0.180|0.1500.130 | 0.010 | 0.001 | 0.010 | 0.008 0.395
Hoat hic: TS | YSC1) | ELC1) | Hardness | RA(Y) imped Test i HEAT TREATMENT(2)
ftom CMPA) | MPA) | %) | HB) [ 08 Tormp: Ml Suoster || @
No. Min|  486.0 250.0 220 - 30.0 Minimum: _Joule N
M| - y & 187 e 1 2 3 I REMARKS
1| 4609489 531.0 364.0 338 | 154/151 704 ACOMINAS BBOCX3HRS
2| 4825126 5350/ | 3680/ | 328, | 154/161/] 695t ACOMINAS CONFORMS WITH NACE MR0103-12 AND NACE
MRO1751S015156.2-09 CLAUSE 7.2.1.4 REGION 3
3| aer7192 524.0 3720 380 | 154/151 721 ACOMINAS AND ANNEX A
4| 24639 541.0 380.0 342 | 155153 | 688 EVRAZ ZSMK CONFORMS WITH Z245.12 CAT | GR248 SOUR
5 292404 626.8 383.4 35.8 154/151 721 SEAH BESTEEL SERVICE-09(FOR USE AS WELDING NECK AND
8| 10705 539.4 360.1 322 1571156 859 EVRAZ ZSMK BLIND FLANGES ONLY)
7| er114 515.8 3423 350 | 153151 | €80 RED OCTOBER

*1: T.S.=Tensile Strangth, Y.S.=Yield Strength, E.L.=Elongation, RA=Reduction of Area.

*2: N=Nomnalized, A=Annecled, Q=Quenched, T=Tempered, S.T=Solution Treated, S.R=Stress Relieved,
A.C=Air Cooled, F.C=Furance Coocled, W.C=\Water Cooled, O.C=Ofl Cooled.

=3: C:E.Vaie=C + (Mn /8) + (Cr + Mo +V) / 5 + (Ni + Gu) / 15

arder.

hersby certify that the material has been tested In accordancs with the above specification and
iso with the requirements called for by the

%

—=1.00
<=0.32

CE= 0.
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Tenaris

INSPECTION CERTIFICATE

(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1991)

Sdeen SR G

Number / NGmero: Page / Pagina: Drge A S s
BBIINIA) G Lt

641 889 1 ’ 6 Rutirais Aaee, fegant va
4545 3409 3T Ied

Dute / Dis: January 12, 2012

{54) 2689 42335 fax

‘Curtomar / Clionts; VAN LEEUWEN PPE & TUBE (CANADA] IN Cusioman 8 OTer llem ] Oraen Clkeme - tem|Custamer & Relerarce / Ret. dol Glamta: R a7 3 WO Order N- 7 Confimacién de Veria:
) PO# 45001447-00002 NIA 53803/02

Mrrulactonng Frocess ! Procesa de Manufachue TProoum Type | Tipo de Produeio:. Surface / Suparficie:

SEAMLESS HOT ROLLED GARBON STEEL PIPE4IGN TEMPERATURE SERV INT BARE /EXT VARNISHED

IS1andard o Specification f Nermas o Especificacanes: Stool Grads | Grado de acerg: [Ends 7 Exvemon:

ASTMIASME A/SAT08¢CSA 2245.107 CAT.| SIPSPOSITIN +NACE MROITV0103¢IPRO LP-008 B/299 CAT 1 S8 BEVELLED AT 3 DEG. ASTM
o} 1 Dimenstonas: hedule | Cédaula: Longth 7 Longiud; Quurtity 7 Cenlided: 242 Pcs/pe Naminat Welght / Peso Nominat:
3 1/2 X 0.300 INCH 080 459471 FT 47787 LB 1025 LBIFT
l!..lo X 7.82 M SRL {(3P) 1307.2MTS 21678 XKG 15.2T KG/M
| NSILE T/ DE TE!
Specimen candifion Specimen dimensions Test s UT.s ¥ ST Elongation / Alargamisnio
HestN® | Sempla N* | Zone | Plpe N° Condicidn da ia probeta Dimosnsiones de ls probeta termp 0.50 % Req.
CaladaN* | Muestra N* | Zona | TuboN® | La Type| Od Sire Arca Tomp. [Min: 200 Min: 415 Reg. Max. Lo Min | Obt
Teo Tamado : Mm; — Rux: 525 an e
mm man2 < mpa mpa _ mm % %
70785 | 1770638 | ™ 1 | AM |os| L 19215738 a3 | AT Sie S22 o 0.6 Bs | 07 |
b 470pS ] 1775108 1 M 1, Bl AW §Sef L | 1BIBx7T4 15148 § RT 300 53 o.n 508~ | 5] 288
AN As mamdaciured / Segim proceso de fabiricacidn W Micdie ] Medio Req. Man: Required 1 Miiximo requerids LLT.%: URimats tensile strength / Resistencia
B Body / Cuarpo Wax: Meimum / Wiximo Req: Reguited / Requerido ¥.S: Yield strength / Fluencia
L' Longitudine / Longitudine S8 Mirsiemasm ¢ Minkmo RT: Room temp { Temp
Lo iniftel tength / Langitud inickal Obt: Obtelmes / Obtenido S Sp condiion / Condicién de le prob
La- Location of sampia | Ublcecion de 1a muesira Ori: Orirtution / Orienlacidn Se: Stiip spacimen ! Muesira meiongutar

T ergenl
“Terom® W stamped. m-umummlmmm-mduhmm-mnnmm-wm
Lumkhmlwumpemmhmwm‘-n«m-ﬂm Ay shisvation aic tnsMoaton wit bu sublected i the lew

T SIRIIE ATNIT B Comp TR | S vERRs £0n T watlTmn 1] EarTiCa: = el POwSE p e = ogs
Tenacls ook varde En casn de gque sl poresder dal conicads sntrague Una copia, dabar gamniiear la confarmiaad con af ordginal heclindace
rexpcmasble por cusicuee 1vo fegal o ngabigs Canrdgu wt pareeian yio tifeackin satish sfate 3 'n ey,

FOR03171
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Tenaris

(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1991)

SAmcm S AT

INSPECTION CERTIFICATE Number / Nomero: Pege Raging: B3ROMNA) G-
641869 2/6 vy

(591 3139 239403 fux

Date / Ofa: January 12, 2012

[Cutorner s Order fiem / Orden Cliente - lem: Customer's Reference / Ref. del Cliente:  |Manufacturer's Works Order N® / Confirnacion de Venta:

____|PO# 45001447-00002 N/A 5380302
Manufacturing Process [ Proceso de Manufacturs: ~ [Product Typa/ Tipo de Producto: Surface | Superficie:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV, INT BARE /EXT YARNISHED

[Standard or Specification | Normes o Espacill

ASTMMSME AISA100+:CBA Z245.1-07 CAT.| BSPSP00373/1+NACE MRO1765/0103+IPRO LP-006

Steel Grade / Grado ds acero: Ends / Extremos:

B/290 CAT I S8 BEVELLED AT 30 DEG. ASTM
Di f Dimer Schedule / Cédule: Langth / Longllud: ‘Quantity / Canlidad: 242 Pcs/pz Nominal Weighl  Peso Nominal:
3 112X 0.300 INCH 080 A4584.74 FT 47787 LB 10.25 LB/FT
]88.80 X 7.62 MM SRL (3P) 1397.42 MTS 21676 KG 15.27 KGM
| CHEMICAL COMPOSITION ] COMPOSIGION QUIMICA B
Composilion % / Compoalcian %
X9 %1000 X ADODD X 100 X 10000]
C M| Si|Cr|Mo[Meo] S| P | M| V| |Cu| A |Sn|]As|[No] W1 |[Pb]Sb|Co| 2r| D1 ]| Ca| B | N |Mg| W |[Cat]Cez|Fa
W Max | 25 | 135 | 50 | # | 15 | — | 10 | 30 |400 | 80 |400| ~ | = | - |00 - | = | ~| =~ -~ | = [ W0]| - ~| -|«2 ]« |
- L T ) I S| N (] MR (T ril R I M L N (N D) . T T G- - =T R 1. S (L) S N
Heatlv | SamplaN° | LOIN’ | PipeN° [P Max | 25 | 135] 50 | #0 | 15 | — | 10 | 30 [400| 80 [ 480 ~ | < | - |90 110]| — | — | -] =190] =1 <1 ~147] 4%
Colnda N | Musetra N° | Lote N* | Tubo N* Min |~ =TT -1 -1 -1 -1—"T-1T-1T-1T-1T-1T-1T-1-1- I N I B I
20785 " ELE O O E A A EL A EE N A A O AR A ER D A R ET
20785 | 1770638 )] 1 P w6 1ef{23) a]z|-]1]1w0]]|2||0|6|as]2]2]|1]z]7|20]2|20]2]|85]3]|20]3r]38][202
20785 | 1770639 0 P 16 |100] 24| a | 2| -] 1 ]10]e|2e|e0f|ar]| 6| a|2]a3|2]2]|7]20|2|2a]|2|s4]a])2]s7]in]|22:2
47809 H 6|108| 25| a| 2| 3] 1228|2263 s6] 3| 1]a|1]1]7]20]|2|]|]2|e]|s|20]|aw]|w]|1s )
__4teme | 1776108 | O 1 e 16v] o] 25v] af) 2¢| - 170 117] 30¥| 267| eo¥| 20 | & 3j 21311 2 7 |20 22)14) 2 {60} 3 120] 36 ) % [175| < i()()
47089 | 1775109 0 2 P wl1o]l 25| a | 2| -] 1 Jwl2s]|2]|e0|[20] 6] a]2]a]s]2]7]|2m]22]12]2]e] 2]2]a37]a][rs] '
Crw.1: CH{MNBH{CREMOVYSH{NI+CUYIS {5B)) Mazx: Maximum ! Masximo
Ce.2: F.1: CR4CUIMONIHY Min: Minmum / Minima
C +F((MN/B)+ (SH24)+{CUN1S)+(NI20)+{CRAMO+V ENB)/S+ H: Heat/ Colada P: Product { Producto

by & compete:

T-mu'lul-md hmohmrdhwwmmwma m"'dl. n- nuulm Its confarmnity %o the original ane Meking
upOn Mmse T responsibity for any untswhl or not slowed use, Any rilemiion sadior (slfesdon -I!_Mh-ln

Ania Billems CompURRTade ¥ e vakdazo con Frma AT, B eartbZng0 ongnml poses ﬁmmm
T-nullenbr wverde. En 230 da que al possador dal carificado anfrogun una copls, dedberd gaﬂlll. Im conformided eon el origingl hacidndose
responsable por cuslquier Ut liagal o indebido. Cusiguier slieraddn yho bieificacitn astard sujela » b ey,

FORO03171



Tenaris

Customer / Clients: VAN LEEUWEN PIPE & TUBE (CANADA) IN

INSPECTION CERTIFICATE

SaeimS A G

Number / Nomaro: Page / Pagina: i o 22
641869 3/6 e saroasE rn
(BS EN 10204 3.1: 2004 - |SO 10474 3.1B: 1991) Date / Die: January 12, 2012 Pl
Cuslomer’s Grder Item / Orden Clienite - [tem: Customar & Reforenco / Ref, del Cllents:  |MeNUSCtUTor 8 WOrKs Graer N 7 Confirmacion de Venta:

POX 45001447-00002 N/A 53803102
Manulacloring Process / Proceso de Manufaciura: TProduct Type  Tipo de Producio: [Surtace 1 Superiice:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISNED
Standard or Specificalion / Narmas o Especiicacianes: Stee! Grade / Grado de acero: Ends / Extremon:

ASTM/ASME A/SA106+CSA 2245.1-07 CAT.1 88PSPQ0I7V1+NACE MRO1750103+IPRO LP-008 B/260 CAT 1 88 BEVELLED AT 30 DEG. ASTM
Dimensions / Dimensiones: ule f Cédula: Length / Longfud: Quentity / Cantided: 242 P“Ipz |Nominal Walght / Paso Nomihat:
13 172X 0.300 INCH 080 458471 FT 47787 LB 10.25 LB/FT
[I8.90 X 7.62 MM ISRL {SP) 1397.42 MTS 21676 KG 18.27 KGM
] THROUGH WALL HARDNESS / DUREZA EN EL ESPESOR |
Required values juals / ] Average | Promedio | Hardness type HV10
Yalores requeridos M- | Max- | Vano i~ |Max: 2¢80] Ver - | Tipo de dureza
HestN® | Semple N* [ Zone | LAN- | PipeN- | Specimen congilion | Quad. oD VW ] Var.
Colada N° | Muesira N° | Zona | Lote N® | Tubo N* La 1 3 _3 4 Avg. k] 2 3 4 Avg. 1 2 3 4 Avg.
20785 | 1770058 | M ] 1 8 T | 1700| 1820 161.0| 1840| 179.3| 173.0| 169.0| 1670 1700 1698 1650 | 166.0| 167.0] 163.0| 1658] 135
47089 | 1775108 | M 0 1 B 1 | 1630] 1700 1680| 1700| 1693 | 1720 1670 168.0| 167.0{ 1688] 160.0| 187.0] 1550 ] 180.0| 1668]| 25

Avg: Averags / Fromedio
B: Body / Cuerpo

|1D: Infemat dismater / Cl&meim irermo

Ls: Location of sample / Ubicacidn de la musstre
M= Middle / Medio

Max: Maximum / Méxima

Min: Minimum / Minimo
MW: Middie wal / Centra

00: Outsicte dismater / Didmslm externo

Qued: Quadrant / Cuadranta
Var: Varation / Veriacitn

-

HYDROSTATIC TEST / PRUEBA HIDRAULICA

Pressure { Presion Time | Tiempo Rasulls / Resultado
Unk / Unldad. Value ¢ Vator Seconds / Segundos
PSI 3,000 B Salatactory / Salelacloro

r

SPECIAL REQUIREMENTS | REQUERIMIENTOS ESPECIALES ]

Jocscrpion/ Descipasdn

Gilion 1 Condickn
o tosidusl mnuna‘rm ! Magnelismo remananie da fubo

End proteciors / Protecior de exirema

|NDN LIFTABLE CLOSED PLASTIC PROTECTOR FOR FLAT / BEVELED PIPE. SUPPLIER METALCENTRO.

po himmel! the respans billty Sor any unkawil o not alowad uxs. Any

sndior fplsfication will be subjocied to the lew.

& Mﬁrmmlumnmummw mwwmmwmw

con ll orginal hackindasm

FORO03171



Sdoer SA G

= . INSPECTION CERTIFICATE Namber I Nmero: | Page /Pagne: | e oo
= r'is Bt e
fena 641869 418 S et e
BS EN 10204 3.1: 2004 - SO 10474 3.1B: 1991) Dato / Dia: Janusry 12, 2012 (50 3480 23285 o
stomer / Cllents: VAN LEELSWEN PIPE & TUBE (CANADA) IN ustamer's Grder tam | Orden Clants - Tiem: |Customar & Relereroe [ Rol, ol Chante:  |Manuractarer s Worke Order - ] Confmmaion ae v ome:
_____|poO# 45001447-00002 N/A 53803/02
Manufacturing Process/ Proceso de Manufactura: [Product Type 7 Tipo de Froducto: Surfsce / Superficie:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE 8ERV. INT BARE /EXT VARNISHED
Standard or Sp /N © Especif Sleel Grade / Grado de acero: Ends / Extremos:
ASTM/ASME A/SBA108+CSA 7246.1-07 CAT.] S38PSPQ0373/1+NACE MRO175/0103+IPRO LP-0068 B/200 CAT | S8 BEVELLEOD AT 30 DEQ. ASTM
Dimensions / Dimensiones: Schedule / Clduts: ~ongth / Longitud' Quanfity / Caniidad: 242 Pcsipz Nominal Weight / Peso Nominal:
3 172X 0.300 INCH 080 4584.71 FT 47787 LB 10.25 LB/FT
98.90 X 7.62 MM SRL (8P) 1397.42 MTS ) 21676 KG 1827 KOM
[ SUPPLEMENTARY INFO 10 ORMAGCION SUP
Supplementary informalion
Informacibn Suplomentaria

STEEL MAKING PROCESS: E.ALF/L.F. AND CONTINUOUS CASTING - FULL ALUMINIUM KILLED AND FINE GRAIN
PRACTICE.

-THE LF PRACTICE INCLUDES ARGON RINSE AND A FINAL INJECTION OF CALCIUM SILICIDE WIRE FOR
MICROINCLUSION SHAPE CONTROL.

-MATERIAL FREE FROM MERCURY CONTAMINATION.

*ROLLING PROCESS®

-MANUFACTURING PROCESS : SEAMLESS HOT ROLLED.

'CONTROLS*

-VISUAL ANO DIMENSIONAL MNSPECTION : SATISFACTORY.

“MATERIAL CONDITIONS®

-NOT REPAIRED BY WELDING.

MATERIAL COMPLIES WITH NACE MR 0103.

-HARDNESS ACCORDING TO NACE MR-D1.75/ 1SO-15156-2

*STANDARDS*

-EDITION OF REGULATION: ASTM A 106/A 106M-2010

-EDITION REGULATION: ASME SA 106/ 2010

-EDITION OF REGULATION: NACE MR-01-03 EDITION 2010

-EDITION OF REGULATION: NACE MR 01-75 - SO 15158-2 : 2009

-EDITION OF REGULATION : CSA 2245 : 2007

—ﬁmmm

"PROCESO DE ACERACION®
FABRICACION DE ACERO: FUNDICION POR ARCO ELECTRICO Y COLADO CONTINUD - ACERO CALMADO AL ALUMIN

-LA PRACTICA DE AFINO EN EL HORNO - CUCHARA INCLUYE AGITACION POR ARGON Y UNA INYECCION FINAL DE U
VARILLA DE SILICIURO DE CALCIO PARA OBTENER UNA FORMA GLOBULAR DE EVENTUALES MICROINCLUSIONES.
MATERIAL LIBRE DE CONTAMINACION DE MERCURIO.

*PROCESD DE LAMINACION®

FABRICACION DE TUBO: LAMINADO EN CALIENTE Y SIN COSTURA.

*CONTROLES"

-CONTROL VISUAL Y DIMENSIONAL: SATISFACTORIO.

*CONDICIONES DEL MATERIAL®

-NO REPARADO POR SOLDADURA.

- EL. MATERIAL CUMPLE CON LOS REQUERIMIENTOS NACE MR 0103.

-LA DUREZA CUMPLE CON LA NACE MR-01-751S0-16166-2

"NORMAS*

-EDICION DE LA NORMA: ASTM A 108/A 108M-2010

-EDICION DE LA NORMA: ASME SA 108/ 2010

- EDICION DE LA NORMA: NACE MR-01-03 EDICION 2010

-EDICION DE LA NORMA: NACE MR 01-78 - ISO 16188-2 - 2005

JEDICION DE LA NORMA ; CSAZ245. 2007

¥ 8 tompu syl
'runull‘mllmn‘ In cave the owner of the eriginal cortifcata would relasen » copy of B, mmmnummmummumm
qummmeWt«myuMunﬂMm Arey sharation sndior will be subjocied to the law.

38 emite MeBaNTS §IEIME COMPUISMZRTS y &% VaNGa0n Con fema 81echontcs  El Cericato orginhi poLs mmprtko of ogo
'I'Muulorv-vdl En ceso de qua el possedor del carBificado anlregue una cople, deberk gamizar la conformided con el orginal heciéndose
responsabln wuqlquhuulmunm»dn M_&Wm sujots o lu ley.
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— e SdwrcaSA C
— . INSPECTION CERTIFICATE Nomber /Nomero: | Paga/ Pégio:
= Tenaris 641869 516 L
(BS EN 10204 3.1: 2004 - 1ISO 10474 3.1B: 1991) Dale / Dia: January 12, 2012
[citomer I Climale: VA E & TUBE (CANADA} IN Cusiomer s Grder llem { Orden Ciento - am:  |Customer & Refetence / Rel. drl Clicnte: | [Manuiacturer's Works Order N' / Confirmecion go Vents:
PO# 4500144700002 NIA 53803/02
IManufaciuing Process / Proceso de Manutactura; [Product Type / Tipo de Producto: iface / Superficie:
EAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
Standard or Specification / Normas o Especificaciones: Steel Grade [ Grado de acero: Ende / Exremon:
STM/ASME A/BA108+CSA Z245.9-07 CAT.| 8SPBP00373/1¢NACE MR0175/0103«IPRO LP-008 Bi280 CAT | 88 BEVELLED AT 30 DEG. ASTM
imensions / Dimensiones: Schedule / Céduta: Langth / Longitud: Quantlly / Cantidad: 242 Pes/pz Nominal Weight / Peso Nominat:
3 1/2X0.300 INCH 080 4584.71 FT 47787 LB 10.25 LB/FT
.80 X 7.62 MM SRL (SP) 1397.42 MT8 216768 KG 15.27 KG/M
| SUPPLEMENTARY INFORMATION / INFORMACION SUPLEMENTARIA
Agdilional Information
Informacion Adicional

AT TREATMENT: AS ROLLED.
NON DESTRUCTIVE TEST: SATISFACTORY
INSPECTION METHODS: E.M.). LONG. (EXT.) NOTCH §% {INT.) NOTCH 10 % +E.M.l. TRANSV. (EXT./INT.)

ONE BLUE MND ON EACH END.

|

MARKING / MARCACION

Markng Waarking
Marcatidn Marcacidn

% = Monogrorma | Monogram SIDERCA @ = Monograma I Monogram AP

- NNNNN = Nomero de lubo / Nbr of pips - MM.YY = Mes ! Aflo Month / Year

«LLL = Longitud / lergth - Y/T = Aho/ Trimeste Year / Qusrar

-PPP = Peso ! Weight - HNXOOO(X = Colada ¢ Heat
Stenciling {Fipe) Stenciiing {Fipe)
Estardido (Tubo) Eslarcido (Tubo)

TENARIS SO MM.YY ASTMASME A/, 76215273 0 CAT | SS 100 7 MADE IN ARG N, LLLL PPPPP

Caim & Waued by B comoutezad syslom and I s valld with alecyon & wy WK groen o
"Tenaris” Is stemped. mmmomvdwuldnlle-dllhhmuﬂmmnmndlemuumﬂhuManlnmhhlwukhg
himee ! the 0 bty for ary ur'awlut or nol slowsd use. Any akertion sadlor falycstion will be subjecied o the law.

1 - POSHE (mpreeo of 040
Tor-luuhma Enumd-qnnlponmdﬂm lnnwc umwdl.dem umhmma.dmdmm hacndose

_M__gﬂ m&romm wmmmumm g&hlbg
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Tenaris

INSPECTION CERTIFICATE

(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1991)

Sirea SA1C
Number / Numero: Page / Pégina: OrJocge 3 S - 250
(26214 Cun o a
=N =X, A an
641869 6/86 P

Date / Dia: January 12, 2012

(5€) 3458 €234CE fux

[Customer 7 Ciiente: VAN LEEUWEN PIPE & TUBE (1 JIN Customer s liem 1 Chents - llem:  |Customer s Relerence / Rel, del Glienle: | [Manufacturar's Works Order N* / Conrmacian o vents:
PO# 45001447-00002 NIA 53803/02
Marefacturing Process / Proceso de Manufactura: TProduct Type  Tipa de Producto: Surface | Superfficie:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT YARNISHED
nderd or Specification / Normas o Especiicaciones: Stee| Grade / Grado de acero: Ends / Extremos:
ASTM/ASME A/SA108+CSA Z245.1-07 CAT.| 8SPSP00373/1+NACE MR0175/0103+IPRO LP-008 B/290 CAT I §S BEVELLED AT 30 DEG. ABTM
imensions / Dimensionas: Schadula / Cédule: Length { LongRud: Quaciity { Canbidad: 242 Pesipz Nomminal Welght [ Peso Nominal:
3 1/2 X0.300 INCH 080 4584.71 FT 47787 LB 10.25LB/FT
58.90 X 7.62 MM SRL (SP) 1307.42 MT8 216786 KG 15.27 KGM

This 18 1o cortify thall e product Cescribed here has been Mmanufactured, sampled, lested,
|purchaser order requiremants. Thia cerfificaie Is nol a deciaration of origin nor may R be used as nd'clwlilon of origin.

[ CUSTOMER . THIRD PARTY

presenie mos que al aq
mmlmwmasumnﬁmm Esheorlnwlo

JENARIS QUALITY DEI

INSPECTION COMPANY
COMPARIA DE INSPECCION

Company Name: N/A
Employes Neme: N/A

QUALITY CERTIFICATION DEPT.
OEPTO. OF CERTIFICACION DE CALIDAD
PAOLINA Soledad

ocads, - T Tpecdonedods
no €8, ni pueda ser unado oum una demmcidn de origen.

PARTMENT SIGNATURE |

CHIEF OF QUALITY CERTFICATION DEPT,
RESPONSABLE DEL DEPTO DE CERTIICACION DE CALIDAD
AYERBE Bdunrda

"T-mm‘hn-np.d in essa B cumer of the arigined cortificate would re'sate & copy of i, he must stiast i3 confornlly 10 the origins! one teidng
humulmon-pcnnm;rwwurhwwmlahnduu Any aliatalion sndior fatsificaion wil be subjecied to the low,

[ 80 SR MBI AN 3 SIEM3 COmPUIBTZRGs y OF valdadc 0oN Trma seciies. & MM arkgel ponoe empreso ol logo

'hnrhnobrku En cazo de qua ol posnador dol cortificado

gue une copls, deberd p

con ol ariginol haciindose
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INSPECTION CERTIFICATE

Tenaris

(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1891)

Number / Numero:

661222

Date / Dia: May 23, 2012

Page ! Pdgina: .
1/6 Wi

Cawomor 3 Drder flam 7 Orden Clwne - Tem:

Cutiemer s Refarance J Ref, g=) Chente [Manufacturer's Works Order N™ / Confirmacién de Venta:

Customee / Clieree VAN LEEUWEN PIPE & TUBE (CANADA) IN - VAN

4560145500003 NIA 58103702
Mamstactunng Process | Proceso de Manu'sthurs Prosuct Type f Tipo de Praducio: Surface !/ Superficia:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. [INT BARE /EXT VARNISHED
< d or ifr ' Noremas o Esp Stee! Grade / Gravo de acero: Ends ! Extromos:

ASTM/ASME A/SA108+CSA Z245.197 CATI SSPSPOOI7INMNACE MROT17TSUT03HPRO LP-086 Bi290 CAT 1SS [BEVELLED AT 30 DEG. ASTM
[Dimensions / Dimensiones: Sonede 7 Cadule. (Lewngth / Longitud: Quartity / Cantidas: 380 Pcsipx {Nominal Welght / Peso Nominal
3 172 X 0.300 INCH L] 8283.5 FT 85674 LB 10.25 LBIFT
|Il.90 X 7.62 MM S.R. (SP) 2524 81 MT3 38861 KG 15.27 KGM
| TENSILE TEST / ENSAYO DE TENSION
Specimen conaftion Specmen dimensions Test Y.S. UTS  |YS/UT.S] Ebngalion/ Margamedlo
Hea:N* | Sample N° |2arve| Pipe N® Condi e lapr D ones de la temp | Ewl0.90 % Req.
Colada N° | Muestra N* | Zona| Tubo N® Ls Sc | Type| Ori Sixe Area Temp. [Mmn: 42 Min: &0 Req Max Lo Min, Obt.
Tgo Tamaito Seccin | ensayc |Max: ~ Max: 91 093 2" =
[ in2 3 ] sl mm % %
== o e — e ———
22896 1863127 M 1 8 AM Ss L 0.757 x 0.304 0.233 AT 574 751 0.69 508 25 98
22923 1868126 M 2 B AN Ss L 0.754 x 0.298 0227 RT 518 750 D62 508 235 311
{—wored-{. 1861053 | M 1 B | am | ss| L 0.752 x 0.302 0220 RT 848 780 012 50.8 2a5 | 290
88784 }ﬁﬂﬂﬁ M 1 _B AM | Se | L _0,745 x 0 295 Q222 RT 543 » 7T 0.72 se.8 235 | 290
AM As marifachured | Segun proceso de fabricacion M: Middte | Medio Req. Max: Required maximum / Métimo requerndo U.Y.S: Uttimata tenalie sirength / Resistencia
@ Body / Cuerpo Max Maximum / Misdmo Req: Required / Requendo Y.S: Yield strengih ! Fluencia
L Longhudinal / Longitudina Wi Minlmum / Minimo RT: Room temperstire / Temperstura ambiante
Lot inkia! lerg® ¢ Longtud il ‘Ot Obtatned / Otiterido Sc: Specimen condition { Condicidn de ta probeta
L=; Location of sermpio [ Uteeacinn oe 's mustts Qri: Drienipdion ! Orlertaciin Ss: Strip sp 1{ Muzsire 1 gul
v Vil i I ! UL
ﬂmusiuu-hu‘-drbnm-mmm NG T ! EETeIre T Umds-man greon taared SSTTACENG 98 SIhhe MESIICAE SIIEM T T ESRERES y £8 VIR0 OO (e = Acrin s F] CRAL ARG A8 AN saves e 3 o] ke

"Terwwin” iz vinmped  In covs The owrer of e origime cerfificess would releese o capy of I, ha smat efiest e confoomiy 1o e origingl ang tidng
mnrun-mwh-mmﬂ-m-_h—. A'yﬂ-!nnm%‘.h wlnhhu

Tenas ocior veste €0 €260 08 que ol poasedor del carfificado entregue una copia, deberd ganniiesy la conformidad ton & origirel haciéndoss

respormstle por cuslges: s Segul o mdebdn Cunly.fer stiormit yi fehificecian estard wjets  fs ey
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e - INSPECTION CERTIFICATE Number / Numero: Page / Pagina: o e
= Tenaris 661222 216 i
(BS EN 10204 3.1: 2004 - 1ISO 10474 3.1B: 1991) Date / Dia: May 23, 2012
stomer / Chente: VAN LEEUWEN PWPE & TUBE (CANADA) IN - VAN LEE Customner's Order ftem / Orden Cliente - liem: Cusiomer’s Reference / Ref. del Cliente:  [Manufacturer's Works Order N* / Confimmacion de Venta:
PO 45001485-00003 NiA 56103/02
Manufacturing Process / Proceso de Manufaclura: Product Type / Tipo de Producto: Surface / Superficie:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
andard or Spedfication [ Normas o Especificaciones: Sieel Grade | Grado de acero: Ends / Exiremos:

ASTWASME A/SAT08+CSA Z245.1-07 CAT.| SSPSP00373/1+NACE MR0175/0103+IPRO LP-006 B/290 CAT | 88 BEVELLED AT 30 DEG. ASTM
Dimensions / Dimensionss: Schedule / Cédula: Length / Longttud: Quantity / Cantidad: 380 Pcs/pz Nominal Weight / Peso Nominal:
3 /2X0.300 INCH 080 82835 FT 85674 LB 10.25 LB/FT
$8.90 X 7.62 MM S.R. (3P) 2524.81 MTS 38081 KG 15.27 KG/M

| CHEMICAL COMPOSITION / COMPOSICION QUIMICA

Composition % !/ Composicién %
X100 X 1000 X 10000 X100 | 100004
C | M| S Cr | Mo |Alsol] S P NI ' Cu] Al Sn ] As|ND| T Fb | Sb Co | Zr Bt | Ca B N Mg | W |Ce1|Ce2| FA
W Max | 25 J135] S0 ] # ] 5] - | 10| 30 WLTTTOB [ -1 - |0] 110 T - =1 =1<=1% <] -] -1a2 ]
Min - | 20 | 1@ - - - - - - - - - - - - - - - - - - - - - - - - - -
HealN- | SampleN- | LotN- | PipeN" |5 Mex | 25 | 135 50 | #0 | 15 | — | 10 | 30 |40 | 80 J400]| - | - | — 110]10] -] =1 = | =1 = | = | 10| = | - | = | &2 | a0 | 99
Colada N* | Muestra N* | Lote N* Tubo N* Min - \15 - - - - - - - - - - - - - - - - - - - - - - - - - =
[ 22806 Hojirjwor] 2t 70181 2] 710 %]l ] 113171 171012227 3|D[0%®]2]s
22806 1868127 o 1 P 17 | 108 | 26 7 5 - 2 10 | 60 | 25 | 130 27 14 5 4 4 2 2 7 20| 22 | 12 4 kAl ? 20| 38 | 39 | 335
22806 18661208 [+ 2 P 18 | 1086 | 25 7 5 - 2 0 | 60| 25 | 120 26 13 5 3 3 1 2 7 20 | 22 14 2 71 3 20| 38 37 | 325
22923 H 8 | 107 ] 24 10 5 3 1 11 40 | 22 120 28 | 10 4 2 4 1 1 T 20| 2 13 2 I 4 20 | 39 3 | 35
22823 1868128 Q 2 P 17 J105)] 25 | 10 L) - 2 10 | 51 28 |10 24 | 12 5 3 4 2 2 7 20 | 2 11 2 M % 20 | 39 ag | 38
22923 1868125 Q 1 P p (] /05 /2‘ /ﬂ /5 - 2 1 51 ] )!n 26 | 12 4 2 4 1 2 7 20 | 2 12 2 71 1 20 | 38 37 | 349
8784 H VVis [1o8f/2s /s |/a | s |v1 izles|/mlmo|zs ) 7|« a2z 1| |7 lzm|22|n|z|rm] 3|2 )|ar|ar|es2
T B87M4 1861053 0 1 P 16 | 108 | 25 s 4 1 1 67 | Z7r | 80 | 28 8 4 2 3 1 2 7 20 | 22 | ¥ 2 70 2 20 | a7 37 | 274
88784 1851055 0 1 P 16 | 108 | 24 L] 4 - 1 12 | a8 | 256 | 80 | 28 7 4 2 3 1 2 7 2| 2| 12 2 79 2 20 | 37 37 [264
88784 1861054 \] 2 P 16 | 110 | 26 § 4 - 1 1 67 | 25 | B0 | 25 B 4 2 3 1 b 7 2 | 2 | 11 2 81 2 20 | 238 37 (272
BBT84 1B61056 Q 2 P 16 | 106 | 25 8 4 - 4 11 67 25 80 30 7 4 2 3 1 = 7 20 22 12 2 75 3 20 a7 36 (282
Ca.1: C+{MNBH{CR+MO+V)/5+(NI+CUY15 (5°B)) Mae: Maximum / Méximo
Ce.2: F.1: CR+CU+MO+NI+Y Min: Minimum / Minimo
ICHF((MN/S) +H{SVZ4 1+ (CU/ 151+ {NIV20)+[CR+MO+V4+NBYS+ H: Heat/ Colada P: Product / Producto
Thes Corvheale 15 £3060 Dy 8 COMpUIGZod SyEm and il M vald wih rwcaonic mgranim (o e onging! coricale 1he Wade. mank 7 een co.oma DerICaas T6 amie MEd anie S/510mD COMPUIIAZST0 y oF vallGR00 CON (A B ACUOREY LI GeMICact ongwal pecs MEress o ogo
“Tenaris" s slmmpad In case 1he owner of the original cartificate would release s copy of il, he masi llhlt hwmﬂy 0 fhe original one takdng Tanaris color verde En eaas da qus 8l poseedor del certificads antregue una cople, deberd gorviizar ke conformidad con ol arginal hacdndose
wwnmﬂlﬂhhmuMwnﬂMm Ary andior i o the taw. irespormeble por cualquier usD degal o Indebide. Cusiquier allsmddn Yo lalsicacen esturs wujrds = fn tuy
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— . INSPECTION CERTIFICATE Number / Nimero: Page / Pagina:
= Tenaris 661222 3/6
(BS EN 10204 3.1: 2004 - 1SO 10474 3.18: 1891) Date / Dia: May 23, 2012
Custorer / Cllents: VAN LEEUWEN PIPE & TUBE (CANADA) IN - VAN LEE ‘Cuslomer s Order ltem / Orden Chente - ltem. Cuslomer’s Reference ! Ret. del Cliente Manufaciurer's Works Order N* / Confirmacion de Venta:
PO 45001455-00003 N/A 56103/02
Manufacturing Process / Proceso de Menufactura: Product Type ¢ Tipo de Producto: Surface / Superficie:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
Standerd or Specification / Normas o Especiiicaciones: Steel Grade / Grado de acero: Ends / Exiremos:
ASTM/ASME ATSAT06+CSA Z245.1-07 CAT.| SSPSP00373/1+NACE MR0175/0103+1PRO LP-006 Bi280 CAT 1SS BEVELLED AT 30 DEG. ASTM
Dimensions / Dimensiones: Schegule / Cadula: Length / Longilud: Quaniity / Cantidad: 380 Pca/pz Nominal Welght / Peso Nominal:
3 172X 0.300 INCH aso 8283.5 FT 85674 LB 10.25 LB/FT
88.30 X 7.62 MM S.R. (SP) 252481 MTS 8861 KG 15.27 KG/M
T ST TE———— R T T e S S O S e
| THROUGH WALL HARDNESS / DUREZA EN EL ESPESOR E
Required values Individuals / Individuales | Average / Promedio Hardness type HV10
Velores requeridos | Min:— [ Max- | Var:- | Min:~ |Max: 2480] Var- Tipo de dureza
Heat N* Semple N* | Zone| Lol N” Pige N* Specimen condilion | Quad. oD MW 10 Var
Colada N* | Muesira N* | Zona| Lole N | TuboN°® Ls 1 2 3 4 Avg. 1 2 3 4 Avg 1 2 3 4 Avg.
22806 1868127 M o 1 B 1 144.0 1§.0 15;0 166.0| 1555 | 155.0| 154.0| 160.0| 1600 | 1573 159.0] 1550 | 157.0| 151.0| 1555 18
22923 1868126 | M 0 2 B8 1 149.0 | 181.0| 154.0 | 155.0| 1548 | 157.0 | 156.0| 153.0| 154.0| 1550 1590 | 180.0| 150.0 | 147.0| 154.0| 1.0
88784 1861053 | M 0 1 8 1 167.0 | 1680 171.0| 1700 | 1690 | 1800 164.0| 167.0| 1861.0| 163.0| 181.0| 158.0| 158.0| 1590 | 1583 | 938
88784 1861055 | M 0 1 B 1 182.0 | 184.0| 179.0 | 187.0| 1830 | 1550 | 1650 162.0| 1640 181.5| 1830 | 169.0| 167.0| 1670 | 1665| 215
vg; Average [ Promedio Ls: Location of sampla / Ubicacitn de la muesira Min: Minimum / Minimo Quad: Quadrant / Cuadrante
B: Body / Cuerpo M: Middle / Medio MW: Middie wall / Centro Var. Variation / Variacion
; {ntermal diameter  Didmeiro Interno Max; Maximum / Mbdmo OD: Outskie diamster / Diimetro axiemo
e R B e . o S T e g .
] HYDROSTATIC TEST / PRUEBA HIDRAULICA B
Pressurs / Presion Time / Tieympo Resulls / Resultado
Uait / Unided. Value / Valor Seconds ! Segundas
P 3,000 5 Satsfectory ] Salisfacioro
18 13 B3UN0 Dy 8 COMPUIRTIOa Tysiam and fl 1 vaid with Cloctronic signaiire. On T m carvficate the trade-mark green colomad £l readn &6 amile f sslema o y o8 validedo con hma elacirémica Bl cerli[ cado angnal poscr rereso al logo
’Ten.n': K stamped. In case Me owner of the ariging! carfiicale would relyase @ copy of i, he murst efieet ®9 conformity 1o the original one teking Tenmris color verde. En cass ¢ que 8l poseedor del cerlificado enfregus una copis, deback gamnizar la conformidad con el originel haciéndose

un'mwid or not aliowed Lse. Any alleration and/or faisfication wit be o he low Bepansable po- cualquier uso liegal o indebido. Cudiquier steracitn yin talsi estand wiets & lo vy,
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Tenaris

(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1991)

INSPECTION CERTIFICATE Number / NGmero:

661222

Page / Pagina:

4/6

Date / Dia: May 23, 2012

Customer / Clients: VAN LEEUWEN PIPE & TUBE (CANADA) IN - VAN LEE Customer's Order Hem / Orden Cliente - kem: Customer’s Reference / Ref. del Clienle:  |Manufacturer's Worka Order N* / Confimacion da Venta:
PO 45001465-00003 N/A 5610302
Manufectuning Process / Proceso de Manulaclure: Product Type / Tipo de Producto: | Surface / Superficie:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
S or Spediication f Normas o Espea'-ngacianes: Steel Grade / Grado de acern: Ends / Extremos:
ASTM/ASME A/SA106+CEA Z245.1-07 CAT.! SSPSP00373/1+NACE MR0175/0103+PRO LP-006 B/290 CAT | 88 BEVELLED AT 30 DEG. ASTM
Dimensions / Dimensiones: Schedule f Cédula: Length / Langitud: Quentty / Cantidad; 380 Pesipz Nominal Weight / Peso Nominal:
3 172X 0.300 INCH 080 82835FT 85674 LB 10.25 LB/FT
88.90 X 7.62 MM S.R. (8P} 2524.31 MTS 38881 KG 15.27 KG/M
[ SPECIAL REQUIREMENTS / REQUERIMIENTOS ESPECIALES ]
Condition { Condicién Descriplion / Descripcion
Pipe residual magnelism / Magnelismo remanen!e de tubo
End prolaclors / Proteclor de exirema NON LIFTABLE CLOSED PLASTIC PROTECTOR FOR FLAT f BEVELED PIPE. SUPPLIER METALCENTRO.

[ SUPPLEMENTARY INFORMATION / INFORMACION SUPLEMENTARIA

Informaci:

Suppiementary Information

on Suplemantaria

“MANUFACTURED BY TENARIS SIDERCA"

"ACIERAGE PROCESS*®

STEEL MAKING PROCESS: E.A.F/LF. AND CONTINUOUS CASTING - FULL ALUMINIUM KILLED ANO FINE GRAIN
PRACTICE.

-THE LF PRACTICE INCLUDES ARGON RINSE AND A FINAL INJECTYON OF CALCIUM SILICIDE WIRE FOR
MICROINCLUSION SHAPE CONTROL.

-MATERIAL FREE FROM MERCURY CONTAMINATION.

"ROLLING PROCESS™

-MANUFACTURING PROCESS : SEAMLESS HOT ROLLED.

"CONTROLS*

-VISUAL AND DIMENSIONAL INSPECTION : SATISFACTORY.

"MATERIAL CONDITIONS"”

-NOT REPAIRED BY WELDING.

"STANDARDS*

-EDIMON DF REGULATION: ASTM A 108/A 106M-2011

-EDITYON REGULATION: ASME SA 108/ 2010

-EDITION OF REGULATION. NACE MR-01-03 EDITION 2010

TFABRICADO POR TENARIS § DERCA"
‘PROCESC DE ACERACION®

(PRACTICA DE GRANO FINO

*PROCESO DE LAMINACION*
*CONTROLES*

*CONDICIONES DEL MATERIAL®
-NO REPARADO POR SOLOADURA
‘NORWAS*

-EDICION DE LA NORMA: ASME SA 106/ 2010

FABRICACION OF ACERO: FUNDICION POR ARCO ELECTRICO Y COLADO CONTINUO - ACERO CALMADO AL ALUMIN
LA PRACTICA DE AFINO EN EL HORNO - GUCHARA INCLUYE AGITACION POR ARGON Y UNA INYECCION FINAL DE Ui
VARILLA DE SILICIURO DE CALCIO PARA OBTENER UNA FORMA GLOBULAR DE EVENTUALES MICROINCLUSIONES.
-MATERIAL LIBRE DE CONTAMINACION DE MERCURIO.

-FABRICACION DE TUBQ: LAMINADO EN CALIENTE Y SIN COSTURA.

-CONTROL VISUAL Y DIMENSIONAL: SATISFACTORIO.

-EDICION DE LA NORMA: ASTM A 106/A 106M-2011

- EDICION DE LA NORMA: NACE MR-01-03 EDICION 2010

[This cemicaie 18 (35080 By @ compurarizad Sysiem &nd R 16 vaBd Wit ARclionic sgrnawa  On B1a onginal Cortlcats the T28-mar green corared
"Terwria” it starmped. In casa the owner of tha originul certificate would release a copy of 1, he must attect s conformity 1o the original one taking
upon himsell the responeiid ty for any uniawful of nat allowad use. Any allscation andior falsfication will be subjected 1o the law

EMIe MOAANIO SIEIEME COMPUISAZBGO y OF valldsdo 0o (- SISCLven Bl Comiicado of QI POVes IMGreas @ 169
‘anaria color verda. En casa de que el poseedar del cartificado entregue una copla, deberd garantizar la conformidad cor ol onginal haciéndose

e
cuslyuier uso | o ndebido. shemcdn /o falalicacidn asturh sujsta a In ey

FOR03171



Tenaris

INSPECTION CERTIFICATE

Number / Nimero:

661222

Page / Pégina:

5/6

(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1991)

Date / Dla: May 23, 2012

[Customer / Cliente: VAN LEEUWEN PIPE & TUBE (CANADA) IN - VAN LEE Customer’s Order llem ! Orden Cliente - tem' ‘Cusiomer s Reference | Rel. del Clienle. . [ManufaciUrer 8 Worke Order N° / Corfirmacion de Venta:
PO 45001465-00003 NIA 56103/02
nufacturing Process / Procesa de Manufaciura: Product Type / Tipo de Producto: Surface / Superficle:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
Standard or Specificaion / Normas o Especificaciones: Steel Grade / Grado de ecern: Ends / Extremas:
ASTMIASME A/SA106+CSA Z245.1-07 CAT.l SSPSP00373/1+NACE MR0175/0103+IPRO LP-006 B/290 CAT IS8 BEVELLED AT 30 DEG. ASTM
Dimensions / Dimensiones: Schedule / Cpdula; Length / Longitud: Quaniily / Cantidad: 380 Pcsa/pz Nominal Weighl { Peso Nominal:
3 1/2 X 0.300 INCH 080 82835 FT B5674 LB 10.25 LB/FT
88.90 X 7.62 MM S.R. (SP) 2524.81 MTS 33861 KG 15.27 KG/M
| SUPPLEMENTARY INFORMATION / INFORMACION SUPLEMENTARIA
Supplementary Infoermation
Irformacion Suplementaria
-!EITION OF REEULMION: NACE MR 01-75 -1SO 15156-2 : 2008 -EOICION DE LANORMA: NACE MR 01-75 - 1SO 15156-2 ¢
-EDITION OF REGULATION : CSA 7245 : 2007 EDICION DE LA NORMA : C8AZ245: 2007
Addtional Information Adddionsl Information
Informacion Adlicional Informacion Adicional
HEAT TREATMENT. AS ROLLED. INSPECTION METHODS: E.M.! LONG. (EXT.)NOTCH 5% (INT)NOTCH 10 % + E,
NON DESTRUCTIVE TEST: SATISFACTORY. NOTCH 10 % + M.P.A. LONG./TRANSV. (EXT.ANT.} ENDS + W.M.P.l. ON BEVELS.
Marking Marking
Marcacion Marcacién
- & = Monograma / Monogram SIDERCA '-3 = Monograma / Monogram )
- NNNNN = Namero de tubo / Nbr of pipe - MM.YY = Mes/Adfa Month / Yesr
-LLL = Longhud / length - Y/T= Afio/ Trimestre Year / Quarier
- PPP = Peso / Waight - HNDXOOOOX = Colada / Heat
Stenciling {Pipe) Stendiiing (Pipe)
Estarcido (Tubo) Estarcido {Tubo)
rﬁs SD MM.YY ASTMWASME mmos &!3 7,5 15,27 3 SCHBO XS mmi 155 mss 207KPAX100 NDE ICSA 7245.1-07 45001465 MADE IN ARGENTINA HNXOOOC! NNNNN LLLL PPPPP

[T cArticle (& ma0ed By A COMmPUIRTIERd Sy e org 1 18 vo'I8 WHh GlecTonIc Signalane, On e ONgIa: certhcais the Iade-mark green coied

“Tenann® i stamped. (n case the owner of the orighral cartificata would release a capy of B, ha nmust stisst R cordonmity 1 ths criginal one laking
Lpon hirmxa? the respansibiy for sy unlewhis! or not slowmd Lse. Any wetior will be sub o the lsw

color vesde En caso de qua el posesdor del cerificado anfregue una copia, deberd garent2ey ks contarmided con ei original haciéndose

rm?ﬁ 0 Aiia Mediane Saloma comUEBIZAds ¥ B8 valgads Con TR @ecamc | El Coriato ongiay POSER mprien W g0
Tenaris
m» cusiquier uma feget o indebucn Cumiquiser Alaracitn yio fnaficanion estard sulola = 1a ley.
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Tenaris

Customer / Cliente: VAN LEEUWEN PIPE & TUBE (CANADA) IN - VAN LEE

INSPECTION CERTIFICATE

(BS EN 10204 3.1: 2004 - ISO 10474

Number / Namero;

661222

Page

6/6

I Pagina:

3.1B: 1991) Data / Dia: May 23, 2012

Customer s Order ftem / Orden Cliente - ltem.

Ty —— —
ICusromet's Reference / Ref del Cliente:

F«mmm‘s Works Order N* 7 Confirmacion de Venta:

PO 4500146500003 N/A 56103/02
Manufacturing Process / Proceso de Manufactura: Product Type [ Tipo de Producto: Surfaca / Superficie:
SEAMLESS HOY ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
Standard or Specification / Normas o Especificaciones: Steel Grade / Grado de acero: Ends / Extremos:
STM/ASME A/SA1064CSA 2245.1-07 CAT.) SSPSP00373/9¢NACE MR0175/0103+IPRO LP-006 B/280 CAT I 8§ BEVELLED AT 30 DEG. ASTM
imensions / Dimensianes: Schedufe / Cédula: Length / Longitud: Quantity / Cantidad: 380 Pcs/pz | Nominal Waeight / Peso Nomiral:
3 12X 0.300 INCH 080 B2B3ISFT 85674LB 10.25 LB/FT
88.90 X 7.62 MM 5.R. (SP) 2524.81 MTS 38861 KG 15.27 KG/M

purchaser order requirements. This ceriificate Is nof a declaralion of origin nor may It be used as a dectarstion of origin.

[ CUSTOMER . THIRD PARTY |

rﬁts 3o cem that the product described here has been manuWaciured, sampled, (e518d, ano inspecied n accordance with | Por el presente cerflicamos QUE &l material aqui GESCrito ha 8IG0

INSPECTION COMPANY
COMPARIA DE INSPECCION

Company Name: N/A

acuerdo a los requisitos de su orden de compra Este certificado no es, ni puede ser usado eomo una declamclbn de arigen.

1

300 0

Employee Nams: N/A QUALITY CERTIFICATION DEPT CHILS CF QUALITY CERTIFICATION DEPT
OEPTO. DE CERTIFICACION DE CALIDAD RESPONSABLE DEL OEPTO. DE CERTIFICACION DE CALIDAD
REALE Jorge AYERBE Eduarndo
™ . & compulnr, Wi eINCTON T aignature 0N Bve onginel corihcate Ty Fw0e-matk groen colrnd ] e st mn Rarzado y &5 con firra ET certifcad orginel poses mpress of oge
'1wds i starmped. m_elumdhoﬂ.hdmmdM&amdlmmuulhmhundwalmeunm Tenans ooor verde, En caso de que & del cortificad urd capia, deberé garanilzar ka conrfarmidad zon el oniginel haciéndoss

nmrnmngnqmmcm.‘wm Ary slarafion ana/or mnn—wvamw

por cualgd'er Ut Negal o indebico, Cumiquior siteracidn ;ﬂ; Poisficaasn estars wujuls o I8 oy
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INSPECTION CERTIFICATE Number / Ntmero: Paga / Pagina:

Tenaris 678572 116

(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1991) Date 7 Dia: August 24, 2012
[Costomer { Clierte: VAN LEEUWEN PIPE & TUSE (CANADA) IN Cusiomar = Orer flem 7 Ordon Chems - lem. |G " Referonce | Ral. del Cliente: Iu-ma Works Order N / Confirnacian de Vents:
45001632-00012 N/A 50093/02
enutaciuring Proossa / Proceso de Manutaciura: TProduct Type  Tipo de Products: Surface / Superfice:
BEAMLESS HOT ROLLED CARBON STEEL PIPEHIOH TEMPERATURE SERV, INT BARE /EXT VARNISHED
Stancard or Sp n o Espacificach Grade [ Grado de acero: Ends / Exiremos:
ASTM/ASME A/BA106+CSA Z24S.107 CAT.] SSPSPOOITI/1+NACE MRO1750103¢IPRO LP-008 B/290 CAT 1SS BEVELLED AY 30 DEG. ASTM
Dimensions / Dimenalones: Schedule /| Cédwia: {Length / Longiiud: Quentity / Canilcad: 17 Pcsipz Nominal Weight / Peso Nominat:
2 3/ 8 X 0.344 INCH 160 323.82 FT 2480 LB 7.46 LB/FT
§60.30 X 8.74 MM lau. (3™ ineuns 1118 KG 11.11 KG/M
e —— Ll e e s Pt e
| TENSILE TEST / ENSAYO DE TENSION
Specwrmn condiion Sporiman dimensions Test Y.S. UT.5. |YS/UIS| FElongation/ Alsrgamionin
HeatN" | Semple N | Zona] Pips N* ‘Condiicitn de te probs Di i de {a prob temp ul .50 % Req.
Cofeda N* | Mussim N" | Zona| TuboN" | Ls Sc | Type] O Sire Ama Tomp. [Min: 288 Min: 418 Reg. Max. Lo Min. | Obt
Tipo Tamafio Saccidn | ensayo |Mar: - Max: 823 0.9 :
o ™ w mps mpe mm 3 %
[ 2As70 | 1H20244 | M 1 5] A | Sl L] iimxes | iz | AT | 5@ %22 | om0 | 508 240 | R4
24320 1920246 ™ 1 B AM Ss L 1941920 18336 RT IS5 S03 or 50,8 240 | 3.7
AW A menufachured | Segim proceso de fabricacion M Middle ¢ Medio Req. Mmc: Raguired mai! 1 Méxieno requerid L.T.8: Ullimala teneile strength / Resisiencia
S Body ! Cuorpo Muoc Maximom / Midmeo Req: Required / Requerido Y S: Yield atrangth / Fluencie
+4 Longibudingl / Longl;udiml Mirv: Mimirnm | Minimo RT: Room temperaiure / Temperstura amblents
~ollerglht f Longhud Inlctsl Obt: Otsteirved 7 Otdenido S¢: Specimen condition f Condiciin de la p
of samgilo / Ybicacibn de la muestra Cri: Oriowtaiion ! Oflentacion Ss: Strip sp /M4 o
,[ﬁ‘(;'\.l—.wt 1~ 1 VIV NS
-1 i | ey
Thes Carilcatn 18 ausd Dy @ € e e L Symimen s o W w1 AACTIOMIE WIgRAT mmaawu TMIC TEEaE SITIE COMPUARIERDG y 02 vAVANAS CON 117hd e wchmn e | L) CAAMEaty 21 Nal D0sar v ns nl 1390
"Teooria” in stmmped. In case the owner of P origined carificaie wauld redease & copy of 1l, he must affes! Bs corvormily 1o the origlel one iaking Torar odlor verde En caso de qus of possedor del carfificads antrague una copls, dadard garariizer Ls condarmidad con el ongine! haciéndose
oon Rimeall T reaponsidily for urdawild or not st Tnalicason will be i tve low Jrespceaiie por cuaiguier uss *agal 0 Cumqueer kn yio bl S0 eetird sujete @ la by
PoATROTTR Datest Ddition FORD3171
RGN
[FY al:
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Tenaris

INSPECTION CERTIFICATE

(BS EN 10204 3.1: 2004 - ISO 10474 3.18: 1991)

Number / NGmera:

678572

Page / Pagina:

2/6

Date { Dia: August 26, 2012

Customer / Chente: VAN LEEUWEN PIPE & TUBE (CANADA) IN Customer's Order llom / Ovden Chente - llem Cuslormr = Reference £ Rl de Cente,  [Manafacturer s Works Ordar N° [ COnhrmmGon o8 Venta:
4560153200012 INTA 50883/02
Manutacturing Prooess / Proceso de Manufaciura; | Produci Type ! Tipo de Producto: Surface / Superficie:
SEAMLESS HOT ROLLED CARBDON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
Standard ar Sp ! o Espi ones: Steo! Grade / Grado de acero: Ends / Extremos:
TM/ASME ATSAT06+CSA Z245.1-07 CAT.| SSPSP037Y/ 1+NACE MRO1750103+4PRO LP-006 B/290 CAT 1SS BEVELLED AT 30 DEG. ASTM
Dimensions / Dimensiones: Schedule f Codula: Length / Longhud: Quantity / Cantidad: 17 Pes/pe |Nominal Weight / Pesc Nominal:
2 3/ 8 X034 INCH 160 323.62FT 2480 LB 7.48 LB/FT
66.30 X 3.74 MW SRL ($P) 98.64 MTS 1T KG 11.19 KG/M
| CHEMICAL COMPOSITION / COMPOSICION QUIMICA ]
Composition % | Composictn Y
X100 X 1000 X 10000 X100 X1
T || SI | C | Mo |Asol| S PN V]|iCu|AM]Sh]JAa|m|T|rrlss|cC|Zr|B|Ca| B N | Mg | W [Cet]Ce2| F.1
H Max | 25 | 135] 0| @] 5] - | w|w|ao|wfja0] ~] -1 =]10] 0] -1 =] -1-1-1-1710]- - | ez | @ | ®
Wi | - 2] 19| - - - - - - -] - - - - - - - - - - - - - - - e = -
Heat N* SampleN® | LotN* PpoN° |P Max BN | W | W 5 - 10 | 30 [s00 | 60 | 400 - »e w |10} 9110 | - - - - - - 10 e - d 42 | 40 93
Colada t° | MuestraN™| LoteN" | TaboN° Min - 0] - - - - - - - = § = - - - - - - - SIF = - - = - - - - -

24320 7} O S D T I I T T 2> 120] 51 7 ] &1 13 V1 1] 7| 22]w0) 27| 5]20]37] %27

24320 1920244 0 1 i 15 | ws] 24 | 6 4 - 1 122 | 44| 27 | 120) 26 7 5 2 3 1 2 712 | 22 ] 2 |75 1 20 | 3a | 35 | 299

24320 1920246 0 1 f 16 JWSs| 24 ] ¢ 4 - - | 1348 )] 27 |120] 8] & 13 2 3 1 2 ? 202|100 2|77 4 20 § 37 | 38 | 293

24320 1820245 [} 2 P G J10S| 24 | © 4 - 1 10| 44 | 28 J110| 28 8 S 2 3 2 2 7 12|22 s 2 |79 1 20 | 37 | 38 | 282

24320 1820247 a 2 L 16 J10S) 24 | © 4 - 1 12427 )120] 28] 7 $ 2 3 1 2 T |2]2]|10] 278 1 20 | 37 | 38 | 291
Ce 1: C+(MNBH{CR+MO+VYS +{NI+-CUMME (5'8) Meox: Maximum ! Miximo
Co.2 F.1: CR+CUsMQ+NI+V Minc Minimum / Ménimo
CHF{(MN/B)+{S¥24)+(CL/ 15)+{(NI20}+{CR+-MO+V+NB)S+ H: Heat / Colmde P: Produdt / Producto

e e e e e e e s, e T M
| THROUGH WALL HARDNESS / DUREZA EN EL ESPESOR
Required valves Individuals { individualos Average / Promedio | Hardnass type HV10
Vloresrequeridos | Min - | Max- | Ver- Win— | Max 2480] Ver— | Tipa de duraza
HeatN® | Semple N° | Zone| Lotd€ | PpeN® | Specimen condition | Qued. oD M D Var.
Colada N* | Msstra¥’® | Zona| LomN® | Tebo W is 1 2 3 q Avp. 1 2 3 4 Avg. 1 2 3 I 4 Avg.

24320 1920244 L 0 1 E 1 48.0] 151.0| 16%.0 | 1480 135 1480 | 1480 | 1480 ] 1600 1488 ] 1470 15_0 149.0 | 150.0 | 149.0 0.8
Fman--mndbyumiﬂmw  vatg v < On grear 35 66 S MATIENIE S EINTA COMPUIANIDGD y 08 VRS0 CON Trma eWcirorica, 1] COMMEaI 0N Nl DIIeE | Ty AED o fogn
“Tenarg™ it Mamped. In case the cwner of the erpine! cetificate would relesse 2 copy of K, he muet stiest its conformily to the ariginal one taking ‘wnanis oolor verde. Er cas0 68 que ¢ posmedor del carticadn sviregue wna cagla, deberd garantizar i conformidad con ef originel hacmdose
upan hivrsel fhe mepong by ‘o wy artewial or ot SRowed uwe. Any slteration mmnuﬂhnw. por cumiquer ush fegs o indebido w-_-_n_mm&m—.u-n nigwin 8 L ley,
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Tenaris

(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1991)

INSPECTION CERTIFICATE

Number / Namero:

678572

Page / Pagina:

Date / Dia: August 24, 2012

3/6

Customer / Clisnte: VAN LEEUWEN PIPE & TUBE (CANADA) IN Cuslomer s Order llem / Ordan Clionte - llem: Ustomer s Reference / Rel. ael Cliente: | |ManUlaciurer s Works Ordar N/ Confrmacién Ge Venta:
45001532-00012 N/A 50893/02

Manufacturing Process / Proceso de Manufaciura: Product Type / Tipo de Producio: Surface / Buperficie:

SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
*§mm or Spacification / Normas o Especificaciones: Stesl Grade / Grado ¢e acero: Ends / Extrernos:

ASTM/ASME A/SA1D8+CSA Z245.1-07 CAT.| 88PSP00373/1+NACE MR0175/0103+IPRO LP-006 B/290 CAT | S8 BEVELLED AT 30 DEG. ASTM
[Dimensions / Dimensiones: Schedule / Cédula: Length / Lonaitud: I Cantidad: 17 Pes/px Nominal Welght / Peso Nominal:

2 3/8 X 0.344 INCH 160 323.62 FT 2460LB TAG LB/FT
Euo X 8.74 MM SRL (3P) 98.864 MTS 1118 KG 11.11 KGM
| THROUGH WALL HARDNESS / DUREZA EN EL ESPESOR

Requimd values Individua's / Individusies | Average / Promedio Hardness lype HV10
Vaiores raquaridos Min: — Max:— | Var - | Wi - | Max 2480] Var - Tipo de dureza
HestN® | Semple N* [Zone| LoiN® Pips N° | Specimen condition | Quad. oD MW 1D Var.
Coleda N°* | Muestra N* { Zona | Lote N° | TuboN* [ 1 2 3 0 Avg. 1 2 3 a AvD. 1 Z 3 4 Avg.
24320 19205:3 M 0 1 B 1 1440 | 1 1380 | 1460 1435)] 1500 | 149.0| 1490 | 148, 1“.0 1440 | 1460 ) 149.0] 1500 | 1473 5.5

{Avg: Average f Promedio Ls:L of sampie / Ublcacion de e Min: Mindmum / Minimo Quad: Quadrant / Cuadrants

B: Body / Cuerpo M: Middie / Madto MW: Middie wall 7 Caniro Var: Variation / Variacidn

1D: Internal diameter / Didmetra interno Max: Maximum / Maximo 00: Cutside dlametar / Didmetro externo

. T R — IR

| BENDING / DOBLEZ

Standard / Norma: stm 1 Norma:

HestN° | Sample N | Ls Roault Heat N* | Sample N* | Ls Resull
ColedaN°® | Mussira N* Resultado Colacda N° | Muesira N® Resultado
24320 1920246 B Good / Bueno 24320 1920244 8 Good / Bueno

|8:aodyl(:uu-po Ls: Location of sampile / Ubicacion de la muestra

grean

inal one taking

0 e mfocod to e v

ToTICAd0 93 €8 MEEREA SIH18MA COMPUIBNZEZO y oF VAIINGD Con Rmh Mactinich. El CorTICacs onginal posas mpreso & 1050
Teneds color verde. En ¢aco de que el poseedar del cerfficado entregue una copia. debers garsntizar s conformidad eon el ediginal Fackindoss
responeable por cunkpuinr uso fingal o indebido Cuslgiar altarmciba ylo @lificacidn eslard sujeta o Ia ley.

FOR03171




il

Tenaris

Customer / Clianle: VAN LEEUWEN PIPE & TUBE (CANADA) IN

INSPECTION CERTIFICATE

(BS EN 10204 3.1: 2004 - 1ISO 10474 3.1B: 1991)

Number / Numero:

678572

Page / Pagina:

4/6

Date { Dla: August 24, 2012

2ANNLE Y

5001532-00012

NJA

50893102

T - o r——
Customer's Order ltem { Orden Chenie - [fem, F.u.-. tomer’s Referonee / Rel. de’ Cliente: Manufacturer's Works Order N° / Confirmacidn de Vanta:

Manufacturing Process / Preceso de Manufactura: Product Type ! Tipo de Producio: Surface [ Superficie:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
rd or Specification / Normas o Especificaciones: Steel Grade / Grado de acero: Ends / Extremos:

ASTM/ASME A/SA106+CSA Z245.1-07 CAT.l SSPSP00373/1+NACE MRO175/0103+IPRO LP-008 B/200 CAT 188 BEVELLED AT 30 DEG. ASTM
Dimensions / Dimensiones: Schedule / Cédula: Length / Longitud: Quantity / Canlidad: 17 Peslpz Nominal Weight / Peso Nominal:
2 3/ 8 X 0.344 INCH 160 323.62 FT 2460 LB 7.48 LBIFT

60.30 X 8.74 MM |SRL {SP) 98.64 MTS 1118 KG 11.11 KGM
[ HYDROSTATIC TEST / PRUEBA HIDRAULICA

Pressure / Presidn T¥me / Tiempo Results / Resultada
Unk / Unided. Value / Valor Seconds / Segundos
=] 3,000 B slstactory / Sstistaciono

SPECIAL REQUIREMENTS / REQUERIMIENTOS ESPECIALES

Condition / Condicién
Ppa 1 f 1/ Magneti
End protectors / Protector de extramo

le de fubo

Description / Descripcion
30
INON LIFTABLE CLOSED PLASTIC PROTECTOR FOR FLAT / BEVELED PIPE. SUPPLIER METALCENTRO.

|

SUPPLEMENTARY INFORMATION / INFORMACION SUPLEMENTARIA

*MANUFACTURED BY TENARIS SIDE
“ACIERAGE PROCESS®

PRACTICE

MCROINCLUSION SHAPE CONTROL.

*ROLLING PROCESS*

Supplementary Information
Informacion Supiementaria

AC

STEEL MAKING PROCESS: EAF.AF AND CONTINUOUS CASTING - FULL ALLIMINIUM KRLLED ANC FINE GRAIN
THE LF PRACTICE INCLUDES ARGON RINSE AND A FINAL INJECTION OF CALCIHM SILICIDE WIRE FOR
-MATERIAL FREE FROM MERCURY CONTAMINATION.

MANUFACTURING PROCESS : SEAMLESS HOT ROLLED.

ABRICADO POR TENARIS S DERCA"
"PROCESO DE ACERACION®
FABRICACION DE ACERO: FUNDICION POR ARCO ELECTRICO Y COLADO CONTINUG - ACERO CALMADO AL ALUW rJ
PRACTICA DE GRANO FINO
LA PRACTICA DE AFINO EN EL HORNO - CUCHARA INCLUYE AGITACION POR ARGON Y UNA INYECCION FINAL DE U
ARILLA DE SILICIURO DE CALCIO PARA OBTENER UNA FORMA GLOBULAR DE EVENTUALES MICROINCLUSIONES.
MATERIAL LIBRE DE CONTAMINACION DE MERCURIO.

*PROCESO DE LAMINACION®
-FABRICACION DE TUBO: LAMINADO EN CALIENTE Y SIN COSTURA.

wwhgmﬁ-hthﬁﬂlwmwm Any akeration ane/or falsificalion will be subjeciad 1o the law.

icado s¢ emie mediania Sislama computarizaco y &4 valdedo con frma eleclronica  El cortiicado ongnal poses mmpreso el logo

‘antris color verde. En c330 de qua ¢l poszedor del cartificaco entregue uns copls. deberd garaniizar la conformidad can ol afiginal hac ndage

w;umwwwhgﬂohwu:.cu@laﬂad&mhmﬂménem sujets 3 b ley.
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—— n INSPECTION CERTIFICATE Number / Namero: Page / Pagina:
= Tenaris 678572 5/6
(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1991) Date / Dia: August 24, 2012
lomer / Clients: VAN LEEUWEN PIPE & TUBE (CANADA) IN Customer's Order ltem / Orden Clients - [tem: [= L ! Rel. del Clente:  [Manufacturer’s Works Order N* / Confrmacian de Venta:
45001532-00012 N/A 50993/02
ulacturing Process / Proceso de Manufactura. Product Type / Tipo de Producio: |Surface ¢ Supsrficie:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
|Standard or Speciiicafion / Normas o Especificaciones: Steel Grads / Grado da acero: Ends / Extremos:
ASTM/ASME A/SA106+GC8A Z245.1-07 CAT.) 8SPSP0037¥/1+NACE MRU730103+IPRO LP-006 B/290 CAT | §S rBEVELLED AT 30 DEG. ASTM
[Dimensions / Dimensiones: Schedule / Cédula: Length / Longitud: Quantity / CantUdad: 17 Pcelpz Nominal Weight / Peso Nominal:
2 3/ 8 X D.344 INCH 160 323.62 FT 2460 LB 7.46 LB/FT
.30 X 8.74 MM SRL (SP) isu.u MTS 1116 KG 11.11 KG/M

|

SUPPLEMENTARY INFORMATION / INFORMACION SUPLEMENTARIA

l'COF TROLS

Supplementary In‘ormation

-EDITION OF REGULATION: ASTM A 108/A 106M-2011

-EDITION REGULATION: ASME SA 106/2010

-EDITION OF REGULATION: NACE MR-01-03 EDITION 2010
-EDITION OF REGULATION: NACE MR 01-75 - 1SO 15156-2 : 2009
-EDITION OF REGULATION : CSA Z245 : 2007

Informacién Suplemantana
[FCONTROLES"
VISUAL AND DiMENSIONAL INSPECTION : SATISFACTORY -CONTROL VISUAL Y DIMENSIONAL: SATISFACTORIO.
"MATERIAL CONDITIONS® *CONDICIONES DEL MATERIAL®
-NOT REPAIRED BY WELDING. -NO REPARADO POR SOLDADURA,
*STANDARDS* "NORMAS*

-EDICION DE LA NORMA: ASTM A 106/A 106M-2011

-EDICION DE LA NORMA: ASME SA 108/ 2010

- EDICION DE LA NORMA: NACE MR-01-03 EDICION 200
-EDICION DE LA NORMA: NACE MR 01-75 - ISO 15166-2 : 2009

- NNNNN = Nameno de dubo / Nbr of pipo

ICION DE LA NORMA : CSAZ245: 2007
Addifional Information Additional Information
Informacion Adicional Informacion Adicional
HEA| [Rb\lnkN Ve :g ROLLED. INOTCH 10 %.
NON DESTRUCTIVE TEST: SATISFACTORY. (ONE BLUE BAND ON EACH END.
|INSPECTION METHODS: E.M.I. LONG. (EXT.) NOTCH 5 % (INT.) NOTCH 10 % + E.M,], TRANSV. (EXT /INT.)
e
| MARKING / MARCACION
Marking Marking
Marcacién Marcacién
- &= Nonograma / Moncgram SIDERCA - LLL = Longitud / length

-PPP = Peso/ Weight

carificale is issund by & Computerized wnd s h sfect-onic signature. 3 mark green colored
"Teraci” s siemped. In cave the owner of the original cerficats would refesse » copy of 3, he must aliest ta canformify to the origina! one teking
upon himsel the responsidiity for any untawful or nol allawed yas, Nyag_gdmam]urﬁ%nlu 10 e law.

30 34 &mtie mad At ST CorpANTZAD Y @4 VARIA0o umﬁmafmwomqﬂl FORDe Mpreso ¢ oGt
‘snarie color verde. Enumdnqu-e\ del certifcado una cople, deberd gerantl. &l ariginal heciénd
respansabic por C

use legalo | @Wcacm\amw:uu'ﬂ

FOR03171



Tenaris

(BS EN 10204 3.1: 2004 - ISO 10474 3.1B: 1991)

INSPECTION CERTIFICATE

Number / Nimero:

678572

Page / Pagine:

6/6

Date / Dia: August 24, 2012

|Customer / Ctiente: VAN LEEUWEN PIPE & TUBE (CANADA) IN Customer s Order liem 7 Orden Glenic - e [Customer's Refersnce / Ref del Cliente: - |Manufacturer & Works Order N* | Confirmacion de Venia:
45001532-00012 N/A 50893/02
wiacturing Process / Proceso de Manufaciura: |Product Type / Tipo de Producio: Surface f Superficie:
SEAMLESS HOT ROLLED CARBON STEEL PIPE-HIGH TEMPERATURE SERV. INT BARE /EXT VARNISHED
|Standard or Specification / Normas o Especificaciones: Stee! Grade / Grado de acero: Ends / Exiremos:
ASTM/ASME A/BA108+CSA Z245.1-07 CAT.I1 SSPSP00373/1+NACE MR0175/0103+PRO LP-006 B/290 CAT IS8 BEVELLED AT 30 DEG. ASTM
Dimensions / Dimensiones: Scheduie / Cédula: Length / Longitud: Quantlly / Cantidad: 17 Pcsipz. Nominal Weight / Peso Nominal:
2 Y8 X0.344 NCH 160 323.02 FT 2480 LB 7.48 LB/FT
lm.su X 8.74 MM SRL (SP) 98.84 MTS 1118 KG 11.11 KG/IM
| MARKING / MARCACION 1
Marking Marking
Marcacion Marcackin
3: MonogramlMonogmmAF - YT = Afio/ Trimestre Year / Quarter
- MMYY = Mes/ Ado Month / Year - HNXOOOO, = Colada / Heat
Stenciing (Fipe) Steaciing (Pipe)
Estarcido (Tubo) Estarckio (Tubo)
[TENARIS SD MM.YY ASTM/A, 106 60,3 8,74 11,11 2 SCH160 B/Z80 CAT | ESS 207KPAX100 45.1 1 DE IN ARGENTINA HI LLLL
This la 1o el the product descrioed here has red, [iested, ®f prasente cartAiIcamos Que 8l materal aqul > TV $40 Tabricad 3 yado B mepeccionado de
h order regq ts. This certificate is nol a dectaration of origin nor may Al be ueed as & declaretion of origin. acuerdo 8 loe requisitas de su orden de compra. Esle cerificado no es, ni puede ser usado, como una decianscidn de origen.

[ CUSTOMER . THIRD PARTY

INSFECTION COMPANY
COMPARIA DE INSPECCION

Comparny Name: N/A
Employee Name: N/A

QUALITY CERTIFICATION DEPT.
DEFTO. OE CERTIFICACION DE CALIDAD
CADELAGO Romina

TENARTS QUALITY DEI

PARTMENT SIGNATURE |

CHIEF OF ION DEPT
RESPONSABLE DEL DEPTO. DE CERTIFICACION DE CALIDAD
AYERBE Eduardo

‘srndis” i plamped. In case the owner of the original certificale would relsase @ copy of i, ha must afissl s confarmity o B original ona laking

8 In Icaued Dy & compulerizod sysiam With elecionic signature. O e onginal
[*Tornris™
upen himself the Ipor

responsibiity for pny unlewful or not sfiowed use. Ary alferalion andVor falsifcation will hmﬂ

En c380 de que o possedor del cerlificaco enirsgue una copie, debamb gamniizer s esndormided con al ariginel hacidndose
yio felafrcacdn esiora myeta a lu ley,

Tade-mark g-een S orile MedBAE SSIEMA COMDARATATO y €3 val 0300 On Trma Gecienica. £ Corahcado ONg nal DoARS mpress e 060
Tanaria color verde
1o the w, WWMNWWnWLjﬂE
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SPECTRUM N.D.T.LTD

MAGNETIC PARTICLE TEST REPORT

i~ W aasecd
Client Job # 13-0856-A Report # 153934
CALHEX INDUSTRIES PO # 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 / Batch
ASME V ART 7 ASME VIII DIV 1 APP 6 18 DEGC WCP2 / 13H19K / 02249
Technique Equipment/Serial # Power Lifting Capability Check
CONTINUOUS MAGNETISM | HAND YOKE /21608 AC 110V 10 LB OK
Particle type Batch # Particle Size Particle Manufacture
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS
Light Source Light intensity Inspection surface Inspector
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler
Identification Description Comments
13-0856-A Inspected tubesheet A/B No indications found at time of inspection.
beveled edges before -ACCEPTABLE-
welding
Ind No Position Length Remarks

I CW\%S MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

CLIENT |

INSPECTOR

LEVEL
CGSB 11 #1259/ SNT I

DATE
Feb. 03, 2014
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SPECTRUM N.D.T. LTD

MAGNETIC PARTICLE TEST REPORT

=== g
Client Job # 13-0856-A Report # 153910
CALHEX INDUSTRIES PO# 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 VHI DIV 1 APP 6 18 DEG C WCP2 / 12K11K / 3211
Technique Equipment/Serial # Power Lifting Capability Check
CONTINUOUS MAGNETISM | HAND YOKE /21608 AC 110V 10 LB OK
Particle type Batch # Particle Size Particle Manufacture
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS
Light Source Light intensity Inspection surface Inspector
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler
ldentification Description Comments
13-0856-A Nozzle N1A cut out No indications found at time of inspection.
Shellside -ACCEPTABLE-
Nozzle N2A cut out No indications found at time of inspection.
-ACCEPTABLE-
Ind No Position Length Remarks

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

L

INSPECTOR
& (/,4;::2‘/ ; ~

LEVEL
CGSB Il #1259 / SNT II

DATE
Jan. 28, 2014

| CLIENT %
- JAN 238 2013
C y =
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SPECTRUM N.D.T.LTD

MAGNETIC PARTICLE TEST REPORT

A
Client Job # 13-0856-A Report # 153903-1
CALHEX INDUSTRIES PO # Work Sheet # 50307
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
CONTINUQUS MAGNETISM HAND YOKE / 21608 AC 110V 10 LB OK
Particle type Batch # Particle Size Particle Manufacture
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS
Light Source Light intensity Inspection surface Inspector
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler
Identification Description Comments
13-0856-A Nozzle C1b cut out No indications found at time of inspection.
Shellside -ACCEPTABLE-
Nozzle C1c cut out No indications found at time of inspection.
-ACCEPTABLE-
Nozzle C2b cut out No indications found at time of inspection.
-ACCEPTABLE-
Nozzle C2c cut out No indications found at time of inspection.
-ACCEPTABLE-
Tubeside Nozzle N3b cut out No indications found at time of inspection.
-ACCEPTABLE-
Nozzle N4b cut out No indications found at time of inspection.
-ACCEPTABLE-
Nozzle C3a cut out No indications found at time of inspection.
-ACCEPTABLE-
Nozzle C3b cut out No indications found at time of inspection.
-ACCEPTABLE-
Nozzle C1a cut out No indications found at time of inspection.
-ACCEPTABLE-
Nozzie C1d cut out No indications found at time of inspection.
-ACCEPTABLE-
Nozzle C2a cut out No indications found at time of inspection.
-ACCEPTABLE-
Nozzle C2d cut out No indications found at time of inspection.
-ACCEPTABLE-
Ind No Position Length Remarks
. CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.
CLIENT INSPECTOR LEVEL DATE
M"“/T';n N—— gzgéz/’ CGSB I1# 1259/ SNT Il Jan. 27, 2014
= XN FER WY LUTH

C \
X
' |

Y,




SPECTRUM N.D.T. LTD

=
= = MAGNETIC PARTICLE TEST REPORT
Client Job # 13-0856-A Report # 158439
CALHEX INDUSTRIES LTD. Work Sheet # 54191
Address Requested by Demo # 1013
CALGARY AB. MR A BENNS Procedure # MP2 REV4
Work Description Material Surface
SHELL SIDE/TUBE SIDE WELDS AND PICK UP AREAS CARBON STEEL SMOOTH
Code Acceptance Criteria Ambient Temp Background / Batch
ASME VIII DIV APP6 20DEGC WCP 2 62K38946
Technique Equipment/Serial # Power Lifting Capability Check
AC CONTINUQUS B-300 /15288 120V A/C 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 uwW 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.”D” 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 “D” welds N-3b, N-4b, 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.

CLIENT (/) INSPECTOR LEVEL DATE
V' ro g S ) CGSB LEVEL Il 1259 FEB 14 2014
é\“ FEB 18 201 x%/ZZ:Z”/// SNT LEVELII
e &

FA

2
)
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SPECTRUM N.D.T.LTD

MAGNETIC PARTICLE TEST REPORT

Client Job # 13-0856-A Report # 153975
CALHEX INDUSTRIES PO # 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 / Batch
ASME V ART 7 ASME VIII DIV 1 APP 6 18 DEG C WCP2 / 13H20K / 01452
Technique Equipment/Serial # Power Lifting Capability Check
CONTINUOUS MAGNETISM HAND YOKE /21608 AC 110V 10 LB OK
Particle type Batch # Particle Size Particle Manufacture
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS
Light Source Light intensity Inspection surface Inspector
GE 12V AUTO BULB 1100 LUX 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

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

CLIENT | [~ INSPECTOR LEVEL DATE
/- FEB1E 20U | . === CGSB 11 # 1259 / SNT II Feb. 13, 2014

- 4

p—
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SPECTRUM N.D.T.LTD

= =
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. A BENNS Procedure# UP4 REV 1
Work Description Code Acceptance criteria
INSPECTION OF NOZZLE CAT D’s ASME V ART 4 ASME VIl DIV. 1 APP 12
Material Surface Size Scanning Surface
CARBON STEEL AS WELDED <0.5” 1.D.
instrument Model Serial # Calibration Std
GE USN 58L 02240X IIW BLOCK 99-6262
Sensitivity 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 8 X9 mm 47 dB +6dB
70 Deg 4 mHz PHOENIX B7880 8 X9 mm 48 dB +6dB

0 Deg 5 mHz Long 02217X 1/2” Dia 80 % BWE +6dB

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

| OT1 Hrs

| OT2 Hrs

| Consumables

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

INSPECTOR

A RN

LEVEL
CGSB |1 # 14261/ SNT Il

DATE
FEB 07, 2014

s

CLIENT /&CI_/
) FEB 1v 7014

/
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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 UPTO1.00" EXTERNAL/INTERNAL
Instrument Model Serial # Calibration Std
GE USN&8L | 01T156K IIW BLOCK-99-6262
Sensitivity Couplant Inspector
3/32" DIA. HOLE SET AT 80% FSH + 6db EXOSEN C MAGDEE/ M EDWARDS
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity
45 Deg 2 mHz MWB 7001 8 X9 mm 51dB +6dB
60 Deg 2 mHz MWB 32458 8 X9 mm 58 dB +6dB
70 Deg 4 mHz MWB 50161 8 X9 mm 59 dB +6dB
0 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

| Consumables

DATE
FEB. 14 2014

Reg Hrs 2 | OT1 Hrs | OT2 Hrs
CHANGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.
CLIENT || [/~ INSPECTOR LEVEL
2 a A R - CGSB 11/ SNTIII
EB 1¢ 2004 - ‘

\ 7) \
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SPECTRUM N.D.T. LTD

ULTRASONIC TEST REPORT

Client Job # 13-0856 A Report # 164406
CALHEX Work Sheet # 9331
Address Requested b Demo # 1018
CALGARY; ALBERTA Q.C DEPT. Procedure# UP4 REV1
Work Description Acceptance Criteria Code
INSPECTION OF CAT D WELDMENTS ASME VHI DIV. 1 APP 12 ASME V ART 4
Material Surface Thickness Scanning Surface
CARBON STEEL FLUSH UPTO1.00" 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 MAGDEE/ M EDWARDS
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity
45 Deg 2 mHz MWB 7001 8 X9 mm 51dB +6dB
60 Deg 2 mHz MWB 32458 8 X9 mm 58 dB +6dB
70 Deg 4 mHz MWB 50161 8 X9 mm 59 dB +6dB
0 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) (Inch) (dB’s)

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

Reg Hrs 2

| Consumables

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

CLIENT | [~

| OT1 Hrs | OT2 Hrs
INSPECTOR LEVEL
- ;,_;—gj;.ﬁ it CGSB I/ SNT Il

DATE
FEB. 14 2014

— A e 1o 0t




RA #:

SPECTRUM NDT LTD. 56129

Radiographic Inspection Report

C\ ,JT:CQHWCX
JOB #: M"_A -

JOB LOcATION: < ‘ Jary, A )ll-’r‘oLq
PO. #: __ DATE: M

ISOTOPE: IR's2 FILM: GAVERT D4 [ | CODE: Uws1 [ | MATERIAL: [~ 1CS [_]SS
FILM/CASS: 1 D5 [ | uws2 [V |

TECH #1 D7 [ | B31.3 VEIWING [ sW [_] EXPOSURE
EFSS: 3.5mmx OTHER: OTHER [ | Jow [V]
ABBREVIATIONS: (LEGEND)

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

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

S - SLAG UC - UNDERCUT HL - HIGH-LOW

FILM NO. LOCATIQN IF | IP | 8§ P | |UC|BT| C |LC [ CR|JOK|REJ REMARKS SFD SOD |MSSOFD| THICK | # EXP
<lg ©0— |2

c¥slo- 2

Ay a9 RB.6 dol) (A
Q8L g0 1| A

ASNT I —

e e iat 3o

FEB 1. 201

COMMENTS: N/




S’ SPECTRUM N.D.T. LTD
\—/ MAGNETIC PARTICLE TEST REPORT
Client Job # 13-0856-B Report # 153935
CALHEX INDUSTRIES PO # 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 / Batch
ASME V ART 7 ASME VIII DIV 1 APP & 18 DEG C WCP2 / 13H19K / 02249
Technique Equipment/Serial # Power Lifting Capability Check
CONTINUOUS MAGNETISM HAND YOKE / 21608 AC 110V 10 LB OK
Particle type Batch # Particle Size Particle Manufacture
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS
Light Source Light intensity Inspection surface Inspector
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler
Identification Description Comments
13-0856-B Inspected tubesheet A/B 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.

RS

i)

LEVEL
CGSB Il # 1259/ SNT Il

DATE
Feb. 03, 2014

CLIENT Q(&()é”ﬁ
% A
“\ RIS i
T ) v
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SPECTRUM N.D.T.LTD

MAGNETIC PARTICLE TEST REPORT

e v
Client Job # 13-0856-B Report # 153911
CALHEX INDUSTRIES PO # - 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 VIIIDIV 1 APP 6 18 DEG C WCP2/12K11K / 3211
Technique Equipment/Serial # Power Lifting Capability Check
CONTINUOUS MAGNETISM HAND YOKE / 21608 AC 110V | 10 LB OK
Particie 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 N1B cut out No indications found at time of inspection.
Shellside -ACCEPTABLE-
Nozzle N2B cut out No indications found at time of inspection.
-ACCEPTABLE-
|
1
Ind No Position Length Remarks

Jc%y@ MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REPORT.

e’

CLIENT INSPECTOR LEVEL DATE
IAN 73 10l | < CGSB Il # 1259/ SNT Ii Jan. 28, 2014
L nl U Lyt <
lk ) Al
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SPECTRUM N.D.T.LTD

MAGNETIC PARTICLE TEST REPORT

(= - =
Client Job # 13-0856-B Report # 153904
CALHEX INDUSTRIES PO # B | Work Sheet # 50307
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 VIl DIV 1 APP 6 18 DEG C WCP2 / 12K11K / 3211
Technique Equipment/Serial # Power Lifting Capability Check
CONTINUQUS MAGNETISM | HAND YOKE / 21608 AC 110V 10 LB OK
Particle type Batch # Particle Size Particle Manufacture
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS
Light Source Light intensity Inspection surface Inspector
GE 12V AUTO BULB 1100 LUX EXTERNAL S. Taffs/K.Gowler
Identification Description Comments
13-0856-B Nozzle C1f 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.
-ACCEPTABLE-
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

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

/"_’/-

tAN 2

T
JAN LU Lulk

INSPECTOR
. ez

LEVEL
CGSB 11 #1259/ SNT Il

DATE
Jan. 27, 2014

CLIENT /t
T




SPECTRUM N.D.T. LTD

V"
N MAGNETIC PARTICLE TEST REPORT
Client Job # 13-0856-B Report # 1568440
CALHEX INDUSTRIES LTD. Work Sheet # 54191
Address Requested by Demo # 1013
CALGARY AB. MR A BENNS Procedure # MP2 REV4
Work Description Material Surface
SHELL SIDE/TUBE SIDE WELDS AND PICK UP AREAS CARBON STEEL SMOOTH
Code Acceptance Criteria Ambient Temp Background / Batch
ASME VI DIV | APP6 20DEGC WCP 2 62K38946
Technique Equipment/Serial # Power Lifting Capability Check
AC CONTINUQUS B-300 /15288 120 VA/C 20LB.
Particle type Batch # Particle Size Particle Manufacture
Ml 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.”D” 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 “D” welds N-3b, N-4b, 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.
INSPECTOR o LEVEL DATE
) CGSB LEVEL Il 1259 FEB 14 2014

i SNT LEVEL Il
1
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SPECTRUM N.D.T. LTD

MAGNETIC PARTICLE TEST REPORT

[ oy~ Wi v
Client Job # 13-0856-B Report # 153976
CALHEX INDUSTRIES PO # 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 / Batch
ASME V ART 7 ASME VIII DIV 1 APP 6 18 DEG C WCP2 / 13H20K / 01452
Technique Equipment/Serial # Power Lifting Capability Check
CONTINUOUS MAGNETISM HAND YOKE /21608 AC 110V 10 LB OK
Particle type Batch # Particle Size Particle Manufacture
MI-GLOW 820 17381 <20 Um AVG. CIRCLE SYSTEMS
Light Source Light intensity Inspection surface Inspector
GE 12V AUTO BULB 1100 LUX 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

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

INSPECTOR
R i

LEVEL
CGSB Il #1259 / SNT I

DATE
Feb. 13, 2014

CLIENT | 1/~
- ,//\)é;!"“’FEB 16 20%




=

SPECTRUM N.D.T.LTD

(- Waicn]
ULTRASONIC TEST REPORT
Client Job # 13-0856-B Report # 169087
CALHEX | Req#orPO# 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 ASME V ART 4 ASME VIII DIV. 1 APP 12
Material Surface Size Scanning Surface
CARBON STEEL AS WELDED <0.5" 1.D.
Instrument Model Serial # Calibration Std
GE USN 58L 02240X IIW BLOCK 99-6262
Sensitivity 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 8 X9 mm 47 dB + 6 dB
70 Deg 4 mHz PHOENIX B7880 8 X9 mm 48 dB +6dB

0 Deg 5 mHz Long 02217X 1/2” Dia 80 % BWE +6dB

Identification Description Remarks
SHELLSIDE — N1b, 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

| OT1 Hrs

| OT2 Hrs

| Consumables

[ CHAMGES, MODIFICATIONS, ALTERATIONS OR ADDITIONAL WELDING WITHOUT RE-INSPECTION VOIDS REFORT

INSPECTOR

—

; AR\

LEVEL
CGSB 1 #14261/SNT I

DATE
FEB 07, 2014

I
>

CLIENT\ Xp

2=

ZN FEB 1v 7
i )




=
o =

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 UPTO1.00" 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 MAGDEE/ M EDWARDS
Search Unit Serial Number Size Ref Sensitivity Scan Sensitivity
45 Deg 2 mHz MWB 7001 8 X9 mm 51dB +6dB
60 Deg 2 mHz MWB 32458 8 X9 mm 58 dB +6dB
70 Deg 4 mHz MWB 50161 8 X9 mm 59 dB +6dB
0 Deg 2.25 mHz Long 013WR8 1" Dia 75 % BWE +6dB
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 [

| Consumables

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

25
~FEB 1 ¢ 201

CLIENT

OT1 Hrs | OT2 Hrs
INSPECTOR LEVEL
I CGSB I/ SNT Il
el

DATE
FEB. 14 2014

3

“J




SPECTRUM NDT LTD.

Radiographic Inspection Report

RR #:

56130

CL T C"“ L‘e“

3-0%5¢6-B

JOB LOCATION: Cﬂij Qq r/\/«_. A “76""}‘3‘

DATE: Feb ‘T;. Fol4

JOB #: P.O. #:

ISOTOPE: IR FILM: GAVERT D4 [ | CODE: Uws1i [ ] MATERIAL: [~ ] CS [ ]SS

FILM/CASS: 1 D5 [v ] uws2 [ 7]

TECH #1 D7 [ ] B31.3 VEIWING (V7] sW [ | EXPOSURE

EFSS: 3.5mmz OTHER: OTHER [ ] [ low [~

ABBREVIATIONS: (LEGEND) =

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

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

S - SLAG UC - UNDERCUT HL - HIGH-LOW

FILMNO.| LOCATION IF | IP | UC | BT | C |LC | CR | OK|REJ REMARKS SFD DIA. SOD [MSSOFD| THICK | #EXP | WS
cls [o=14 N Q1% g€l ISTD[ |
Cés |6—\VF N 1|6 & ST | | A

__ \ f(" Eg:, S
INc. ECTOR: L[S __g.% CLIENT REPRESENTATIVE: Y v Ul
4

FINAL |NTERPRETAT!D?’T6?R_ADIOGHAPHS SHALL BESFHE ONSIBILITY OF THE CLIENT OR THEIR REPRESENTAT!% 1

ASNTII ] [COMMENTS: .

ASNT I D= N— - =t

casel e 1 Gl T30




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

ihe pressure cquipment safety ulhortty Tel: (780) 437-9100 / Fax: (780) 437-7787

October 25, 2013

Attention: Document Control
CALHEX INDUSTRIES LTD
9515-48 STREET SE
CALGARY, AB T2C 2R1

The design submission, tracking number 2013-07659, originally received on October 15, 2013 was
surveyed and accepted for registration as follows:
CRN: W3145.2 Accepted on:October 25, 2013

Reg Type: New Design
Drawing No. : 13-0856-S/-T Rev 0/0

Description MAWP Design Temperature MDMT
TS Internal Pressure 1379kPa 204 °C -29°C
SS Internal Pressure 1379kPa 204 °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.

Sincerely,

V.

DEDOQVIC, BLAZO

Page 1 of 1



505 - 6th Street, Suite 200

E ; afet New Westminster, BC V3L 0E1
I , / Toll Free: 1-866-566-SAFE
AUthor Fax: (778) 396 - 2064

www.safetyauthority.ca

Date: November 16, 2013
CALHEX INDUSTRIES LTD Account #: 39806
9515 48TH STREET SE Journal #: 58431
CALGARY AB T2C 2R1 Our File #: 5475972

Attn: DARREN KLADNIK

Re: Application for Design Registration
The design, as detailed in your, Dwg:13-0856-S/T, for a Heat Exchanger is accepted for registration as follows:

Registered To: CALHEX INDUSTRIES LTD CRN: W3145.21

Shell MDMT: -20 deg F MAWT: 400degF MAWP: 200 psig
Tube MDMT: -20 deg F MAWT:. 400degF MAWP: 200 psig
Drawing #:13-0856-S/-T Drawing Revision: 0/0

Conditions Of Registration:
Registration of Warm Lean / 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

ccC:

(PROD) 30400-20 GST #: 87391 2802 RT0004



Calhex Industries
Ltd.
Welding Procedures
Welding Procedure:
CX-1N
Rev. 4



9‘:\-‘—~Q v

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

oot s oy Tel: (780) 437-9100 / Fax: (780) 437-7787

March 26, 2008

Sheldon Alcock

CALHEX INDUSTRIES LTD
9515-48 STREET SE
CALGARY, AB T2C 2R1

Dear Sheldon Alcock,
The welding procedures recsived on March 17, 2008 are accepted for registration as follows:

Re@. 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
F){eg_istered 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 begn accepted in accordance with A.S.M.E.
Section IX only. Other A.S.M.E. Code Sections may have additiona! requirements respecting impact

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

Sincerely,

R Mundoy —

ROSEBERG, BOB, P. Eng.
Design Survey Engineer



WELDING PROCEDURE SPECIFICATION NO.: CX-1N (Rev. 4)
WELDING PROCEDURE QUALIFICATION RECORD NO.(S): PQ1, PQ3, PQ16,
PQ31, PQ32
QUALIFIED FOR
Base Metal (Typical): P1 Groups 1 & 2to P1 Groups 1& 2
(SA 333 Gr. 6, SA 350 Gr. LF2.  SA 420 WPL6, SA 516 Gr. 70, etc.)
Process(es): GMAW / SMAW Weld Types: GROOVE & FILLET
Position: ALL POSITIONS Diameter: ALL DIAMETERS
Filler Metal: GMAW: ER708-2 or 6 SMAW: E7018-1
BASE METAL CONDITIONS & GROOVE THICKNESS RANGE QUALIFIED:
NOTCH TOUGHNESS APPLICATIONS TO -46°C AS WELDED
) BASE METAL THICKNESS RANGE 3.0 to 203 mm (0.119 to 8.00 in.) inclusive
| COMBINED DEPOSITED WELD METAL THICKNESS
ASME B31.1 19.1 mm (0.750 in.) maximum
ASME B31.3 19.1 mm (0.750 in.) maximum
ASME SECT. VIII, DIV.1 38.1 mm (1.50 in.) maximum
“ ;' i )
| ALBERTA BOILERS 'SAFETY ASSOCIATION
PROVINCE OF ALBERTA
SAFETY CODES ACT
WELDING PROCEDURE
Reg. No. WP............Z2 BB Q0Zrerirenionnre
8pC NO, coemn o Yoo AN L RV ..
Weld Process GMAW. LSrIAW
Mat. Gr. P No.b. QNI %0 p No. L.Gr WHZ..
Eloc. Gr. F No.o.E e A Nowenn ]
Th. Qual. Fora. 5020200/ PWHT .u.vvene. vo ..l
(0474 Yaoe L .
el
V.25 Mo%.%.0ay2 e Signed ...
. R ERG, PENG.
/ﬁﬁg SPECIALIST
&~
A ) PROVINCIAL REGISTRATION

Prepared By Ludwig Associates Lid. Page 1 of 20



Calhex Industries
Ltd.
Welding Procedures

Welding Procedure:
CX-2N
Rev. 1



#200, 4208 - 97 Street
Edmonton, Alberta, Canada T6E 529

Y presire sauipmentsafety oty Tel: (780) 437-9100 / Fax: (780) 437-7787

September 01, 2005

Sheldon Alcock

CALHEX INDUSTRIES LTD
9515 48 STREET SE
CALGARY, AB T2C 2R1

Dear Sheldon Alcock,
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 Acc. Design
Spec. No. : CX-2N REV 1
) Registered under owner / manufacturer name CALHEX INDUSTRIES LTD
Please note the acceptance of the registration does not allow the use of this welding procedure ?n tlje

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,

4 %udﬁg/

ROSEBERG, BOB, P. Eng.
Design Survey Engineer

"



CALHEX INDUSTRIES LTD. Bus: (403) 226 - 4395 {CALHEX 5}
) 9515.48'" STREET S.E., Calgary, Alberta, T2C 2R1 Fax: (403) 261 - 2761

CX-2N (Rev.1)

WELDING PROCEDURE SPECIFICATION NO.:
WELDING PROCEDURE QUALIFICATION RECORD NO. (S): PQ4, PQ5, PQ16

QUALIFIED FOR
Base Metal (Typical): P1 Groups 1 & 2 to P1 Groups 1 & 2
(SA 333 Gr. 6, SA 350 Gr. LF2, SA 420 WPL6, SA 516 Gr. 70, etc.)
Process(es): SMAW Weld Types: _GROOVE & FILLET
Position: _ ALL POSITIONS Diameter: ALL DIAMETERS
Filler Metal: E6010, E7018-1 ,

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.) inclusive

) COMBINED DEPOSITED WELD METAL THICKNESS

ASME B31.1 19.1 mm {0.750 in.) maximum
ASME B31.3 19.1 mm (0.750 in.) maximum
ASME SECT. VIii, DIV.1 . 38.1 mm (1.50 in.) maximum

P oo~ : oot
ALBERTA BOILERS SAFETY ASSOCIATION
PROVINCE OF ALBERTA ;
SAFETY CODES ACT
WELDING PROCEDURE
Reg. No. WP_............. RDE0LBrgirrne]
G NO. voverrrsrronn b X BN RENLD.
Weld Process ... .M .I‘\W .....
Mat. Gr. P No..L.@rlt20 P no. | .Gor 112
Elec. Gr. F Nowourededones A Mool
Th. Qual For. 32 8kQ 200 mepwiT. ... NQ....
CMb YLl 5

e

viS..Mo09.Day L Signed........ .. <.
R, ROS "PENG.
WELD ECIALIST

)
S PROVINCIAL REGISTRATION

Prepared By Ludwig & Associates Ltd. Page 1 of 14



Calhex Industries
Ltd.
Welding Procedures -

Welding Procedure:
CX-3N

Rev. 1



O:. ‘;3
9410 - 20 Ave N.W.
] Edmonton, Alberta, Canada T6N 0A4

o pressure sqipment sty autbrity Tel: (780) 437-9100 / Fax: (780) 437-7787

February 22, 2008

Sheldon Alcock

CALHEX INDUSTRIES LTD
9515-48 STREET SE
CALGARY, AB T2C 2R1

Dear Sheldon Alcock,
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 Acc. Design

‘Spec. No. : CX-3N REV 1

Registered 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



WELDING PROCEDURE SPECIFICATION NO.: CX-3N (Rev. 1)

WELDING PROCEDURE QUALIFICATION RECORD NO.(S): __PQ6, PQ7, PQ8,
PQ11, PQ29, PQ30

QUALIFIED FOR

Base Metal (Typical): _ P1 Groups 1 & 2to P1 Groups 1 & 2
(SA 333 Gr.6, SA 350 Gr.LF2, SA 420 WPL6, SA 516 Gr.70, etc.)

Process(es): GMAW / SMAW Weld Types: GROOVE & FILLET
Position: ALL POSITIONS Diameter: ALL DIAMETERS
Filler Metal: GMAW: ER70S-2 or 6 SMAW: E7018-1

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 B31.1 203 mm (8.00 in.) maximum
ASME B31.3 203 mm (8.00 in.) maximum

ASME SECT. VIII, DIV.1 203 mm (8.00 in.) maximum

TALBERTA BOILERS SAFETY ASSOCIATION

PROVINCE OF ALBERTA
SAFETY CODES ACT

WELDING PROCEDURE
Reg. No. WP............... RB3BQZoicrrennnd
pec . cemcssas CHR=BNLREVA ..

Weld Process ... LMAW/SMAW. ...
Matl. Gr. P Nol.GrltR w0 P No b GEIZ
Elec. Gr. F Now.oo Bt S A NOooors b

Y28 M2 DayZZ Signed ...
R. ROSEBERG P.ENG.
WELDJ SPECIALIST
”

PROVINCIAL REGISTRATION

Prepared By Ludwig Associates Ltd. Page 1 of 24



WELDERS [SYMEOL| PROCESS BASE FILLER BACKING | MINIMUM DEPOSIT POSITIONS | UPHILL/ | CORED/ INSERT BACKING GTAW | GMAW EXPIRY
NAME / FILE METALS | METAL “F” OD (In) | THICKNESS DOWNHILL| SOLID GAS  |CURRENT| X-FER | DATEP.Q,
NUMBER NUMBER(S) (in) co.
Glen A | GMaw P1 8 Optional 1 0.110" 045°, | Vertical | NA. NA. Optional | NA. | SC. | May24,
Hansen Flat Down 2014
W-12138 SMAW P1 4 Required 1 0.488" Flat NA. NA, N.A. NA NA. | NA | May24,
2014
SMAW P1 3 Optlonal 1" 0.250" All Uphill NA. NA. NA. NA | NA | May24,
2014
SMAW P1 4 Required 1 MAX Al Uphill NA, NA. NA. NA | NA | May24,
2014
| GMAW | Pior 6 Optional 1 0.110" 045° | Vertical | NA, NA. NA. NA. | SC. | Mar 26,
P8 - P8 Down 2015
| SMAW | Plor 5 Required 1 0.672" FLAT NA. NA. NA. NA. NA. | NA. | Mar 26,
P8-P8 2015
SAW P1 F6 Required | WPS MAX Flat NA. NA. NA. NA NA. | NA | July24,
2014

0T SHHAAdTAM

1NZ JTL 'euaq)y ‘leBjes "3°S 19918 ‘W) 9¥ - G156
‘dL7 SFIHMLSNANI XIHTVvO

1922 - 1L9Z (0¥) :xed

{ sXaHvo } S6¢¥ - sZz (o)



. l LABOUR
Grade "B Pressure Welder's
Certificate of Gontpetency
s is o Dertify that: Glen D. ._.H.a,n_s,*?ﬂ ...............
Pavessy Granied 8 Grade “B- Pressure Weider's Cormicate of Commeence ur
s authorizea o in pressure weldng n with
Reguilstions.

3 mue«-mAu .SfQQnd. ........
T cocAprdl .91
.w.-. 12138 " e

pr

ABB Fle Na. . Critnd imaguacter

Form No., CB-43 (90/07)

N2

1772



WELDERS |[SYMBOL| PROCESS BASE FILLER BACKING | MINIMUM DEPOSIT POSITIONS | UPHILL/ | CORED/ INSERT BACKING GTAW | GMAW EXPIRY
NAME / FILE METALS METAL “F" 0D (In) THICKNESS DOWNHILL| SOLID GAS CURRENT| X-FER | DATE P.Q.
NUMBER NUMBER(S) (In) oy
Mike G | GMAW P1 6 Optional 1 0.110 0-45° Vertical | N.A. N.A. N.A. NA. | SC. | 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.
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 P1or 6 Optional 1 0.110” 0-45°, Vertical N.A. N.A Optional N.A. S.C. Feb. 5,
P8 — P8 Flat Down 2016
SMAW P1or 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 DCEN 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
GTAW P1or 6 Optional 2.875" 0.500" Flat N.A. N.A. N.A, Required | DCEN | N.A May 24,
P8 - P8 2014
SMAW P1or 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 NA. 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.
-2014
GTAW P1or 6 Optional 1 0.250" All N.A, N.A, N.A. Required | DCEN N.A. Aug. 30,
P8 -P8 2014
SMAW P1or 5 Required 1 0.438" Flat N.A. N.A. N.A, Required | DCEN | N.A | Aug 30,
P8 - P8 2014
GTAW P8 6 None 0.750" 0.130" All Uphill N.A. N.A. Required | DCEN NA. Oct. 186,
2015

D01 SHAAdTAMN

‘dL S3IHLSNANI X3HT1VvI

Lz Ozl ‘eMaqy ‘Alebje) “3'S 19a1S "yl 81 - S196

xed
sng

1922 - 192 (cov)
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A 1244

the pressure equipment safety authority
22967

This is 10 certify that Mike Taranov
having complied with provisions of the Safety Codes Ac, is authorized to engage
in pressure welding in accordance with the prescribed Regulations.

Dated al Edmonton

N June 03, 2005
\of Bverts ) éé y
gty W-22851

& -
Fite no. Chie! Inspecicr and Adminisiraior




WELDERS [SYMBOL! PROCESS (BASE METALS| FILLER BACKING | MINIMUM DEPOSIT POSITIONS | UPHILL/ | CORED/| INSERT BACKING GTAW | GMAW EXPIRY

NAME / FILE METAL "F" OD (in) | THICKNESS DOWNHILL| SOuUD GAS  |CURRENT| X-FER | DATEP.Q.
NUMBER NUMBER(S) (in) co.
James K GMAW P1 6 Optional 1 0.110 0-45°, Vertical N.A. NA. N.A. N.A, S.C. Oct. 4,
Crookes Flat Down 2015
We2rro2 SMAW P1 4 Required 1 0.488" Flat NA, NA. N.A. N.A. NA. NA, Oct. 4,
2015
SMAW P1 3 Optional 1 0.250" All Vertical NA. N.A, NA. NA. NA. | Oct 16,
Up 2015
SMAW P1 4 Required 1 MAX All Vertical NA, NA NA. NA. NA. | Oct 186,
Up 2015
SAW P1 6 Required WPS MAX Flat NA. NA. NA. NA. NA. NA. Oct. 4,
Limits 2015

‘dl7 SIIMLSNANI X3IHTVYI

LMZ DZ1 ‘euaqly ‘Aeblen "3°s 19848 "W 81 - 5156

sng

D01 SHAdTAM

1922 - 192 (€0Y) :xeq

{ exaHvo } secv - szz (cob)



Aberia 260

231 and Housing the pressura equipmant safaty authority
" Grade "B Presswre Weldrer's
A ertificate of Competency
This la to cetfy that James Crookes

having comptied with provisions of the Safety Codes Acl. Is authorized to engage
In pressuse welding in accordance with the prescribed Regulations.

Deted at Edmonton
September 24,'2009

Fila no. Chinf Inspactor and Admnistrater




WELDERS [SYMBOL| PROCESS [BASE METALS| FILLER BACKING | MINIMUM DEPOSIT POSITIONS | UPHILL/ | CORED/ INSERT BACKING GTAW | GMAW EXPIRY
NAME / FILE METAL “F" 0D () | THICKNESS DOWNHILL| SOLID GAS  |CURRENT| X-FER | DATE P.Q.
NUMBER NUMBER(S) {in) cD.
Sergey N GMAW P1 6 Optional 1 0.110" 0-45°, Vertical NA. NA. N.A. N.A, S.C. Nov. 15,
Mukhametz: Flat
anov. Down 2015
W-30475 SMAW P1 4 Required 1 0.488" Flat NA. N.A. NA. NA NA, N.A. Nov. 15,
2015
SMAW P1 3 Optional 1 0.250" All Vertical NA. NA. N.A. NA. NA. Nov. 15,
| Up 2015
SMAW P1 4 Required 1 MAX All l Vertical N.A. NA. NA. NA, NA. Nov. 15,
Up 2015

DO0T SHAATIM

LYz OZ1 'edaqiy ‘Aebjed “3's 30948 Ul 8¥ - G166
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FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS o
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section VIil, Division 1

1. Msnufsclured and cerlified by

inufactured for

3. Localion of installation

CALHEX INDUSTRIES LTD. 9515 48™ STREET S.E., CALGARY, ALBERTA, CANADA T2C 2R1

(Name and address of Manufaclu;r)

Encana Corporation 150 — 9" Avenue S.E., Calgary, AB T2P 2S5

(Name and address of Purchaser)

Encana Saturn Compressor Station, BC

(Name and address)

4. Type Horizontal Heat Exchanger - 13-0856-A
(Horizontal, vertical, or sphere) (Tank, separator, jkt. vessel, heat exh. elc ) (Manufacturer's serial number)
W3145.21 13-0856-S Rev. 0 & T Rev. 0 - 2014
(CRN) (Drawing No ) (National Board Number ) (Year Buill)
5. ASME Code, Section VI, Div, 1 2010 & 2011 = =

[Edition and Addenda (date)] (Code Case Number) [Special Service per UG-120(d)]
Items 6-11 incl. to be completed for single wall Is, j of j d Is, shell of heat exchangers, or chamber of multi-chamb |
6. Shell (a) Number of course(s): 1 (b) Overall length (fl & in.): 27’ - 9.125”
Course(s) Material Thickness Long. Joint (Cat A) Circum. Joint (Cat A B, & C) Heal Treatment
No. Diameter, in. | Length (ft & in.) Spec /Grade or Type Nom. Corr. Type | Fult,Spot,None | Eff Type | Full,Spot,None Eff. Temp Time
1 7.981" |27’ -9.125” SA106-B 0.322” | 0.0625” | S None 10 | 7 None nla - -
7. Heads: (a) (b)
(Material spec, number, grade or typé) (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. Eff
(a)
(b)

~emovable, bolls used {describe other fastening)

8. Type of jacket

If bar, give dimensions

(Material spec. number, grade, size, number}
Jacket closure

(Describe as ogee and weld, bar, etc)
if bolted, describe or sketch

9. MAWP 200 psi at max. temp. 400 - °F Min. design metal temp -20 °F at 200 psi.
(Internal) {External) (Internal) (External) -
10. Impact test No. exempt per UG-20(f), UCS-66(a)(c)(d) & Fig. UCS-66 Note (e). at test temperature of __- __°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 d for tube ti
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 bolted)]
[Floating (material spec. no.) (Diameter) (Nominal thickness) (Corr. Aflow.) (Attachment)
13. Tubes SA179 * 0.625" 16 BWG 68 Straight
(Material spec. no., grade or type) (0.D) (Nominat thickness) (Number) [Type (straight or U)]
Items 14-18 Incl. to be completed for inner chambers of jacketed v Is orch Is of heat hangers.
14. Shell: (a)No. of course(s) 2 (b) Overall length (ft & in ): 1-4"
Course(s) Material Thickness Long. Joint (Cal.A) Circum. Joint (Cat. A,B, & C) Heat Treatment
No. Diameter Length Spec./Grade or Type Nom Corr. Type | Fuil,Spot,None | Eff. | Type | Full,Spot,None Eff. Temp Time
2 7.981” 0'-8" SA106-B 0.322” 0.0625” | S None 10 | 17 Spot ** 0.70 - -
15 Heads:  (a) SA105-N () SA105-N
(Material spec. number, grade or lype) (H.T. - Time & Temp.) (Material spec. number, grade or type) (H T. - Time & Temp.)
B 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 Eff
(a) End 1.125” [0.0625" 13.50"
(b) End 1.125” |0.0625" 13.50”

(16) 0.75" x 4.250” Lg. SA193-B7 UNC Studs / (32) 0.75" SA194-2H UNC Nuts

If removable, bolts used (describe other fastening)

{Material spec_number, grade, size, number)



FORM U-1 (Back

16. MAWP 200 - psi at max temp. 400 - F Min. design metal temp, -20 °F at 200 Psi
{Internal) (Extemnal) ({Internal) (External)
17. Impac! lest No, exempt UG-20(f), UCS-66(a)(c)(d) & Fig. UCS-66 Note (e). at test temperature of ___ - °F.

(Indicate yes or no and the component(s) impacl lesled)

18. Hydro., pneu , or comb lest press 260 psi Proof {est -

19. Nozzles, inspeclion, and safety vaive openings:

Purpose Diameter Flange Material Nozzle Thickness Reinforcement | Attachment Detaili Location
(Iniet, Outlet, Drain, efc ) No or Size Type Nozzle Flan;;; Nom. Corr Material Nozzle |Flange (Insp. Open )
Shellside Inlet 1| 37150CL | 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" . UW16.1¢c| BW Shell Bottom
Tubeside Iniet 1] 22150 CL | RFWN | SA106-B | SA105-N | 0.344” | 0.0625" - UW16.1¢c| BW Channel Bottom
Tubeside Outlet 1| 27150CL | RFWN | SA106-B | SA105-N | 0.344” [ 0.0625" : UW16.1c| BW Channel Top
T.l’s 2/2 1 CPLG | SA105-N - 6000 CL | 0.0625” - UW16.1a] - Inlets / Outlets
P.l’s 2/2 ¥ CPLG | SA105-N - 6000 CL | 0.0625” - UW16.1a| - Inlets / 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: Skt No  Lugs 4 Legs nla Other Saddles Attached Welded to Shell & Channel Covers
{Yesino) (Number) (Number) (Describe) (Where and how)

21. Manufaclurer's Partial Data Reporis properly identified and signed by Commissioned Inspectors have been furnished for the following items of the report:

(list the name of pant, item number, Manufaclurer's name and identifying number):

22. Remarks: (2) 8” 150 CL. RFWN End Flanges — SA105-N
SAFETY VALVES: P.S.V. on piping per UG-125 (g) to be installed by owner. CUBIC CAPACITY: 8.23 cu. ft.
SURFACE AREA: 1553.3 sq. ft.
SERVICE: Warm Lean / Rich Glycol Exchanger * Tube Length - 28’ - 0" Lg. ** RT2 - Spot per UW-11(a=(b),
ITEM # E-322A1 Constructed to Drawing # 13-0856—S Rev. 2 & T Rev. 0.

CERTIFICATE OF SHOP COMPLIANCE
We cerlify thal the statements made in 1his report are correct and that all detaiis of design, malerial, construction, and workmanship of this vesse! conform to the
ASME BOILER AND PRESSURE VESSEL CODE, Section VI, Division 1
U Cerlificate of Authorization Number. 33238 Expires April 22 ,20 14

pste  FEB 7 U 2014 Neme Calhex Industries Ltd. Signed o
- (Manufacturer) ] C E{Rep?bsen_l_ajge)
CERTIFICATE OF SHOP INSPECTION ‘“
1, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspeclors and/or the State or Province of ALBERTA
and employed by ) ABSA of CALGARY, AB, CANADA have inspected
the pressure vessel described in this Manufacturer's Data Report on FEB 2 B ZE‘M 20 , and state that, to the best of my knowledge and belief, the
Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE VESSEL CODE, Section VIiI, Division 1. By signing this certificate neither the Inspector nor his/her

employer makes any warranty, expressed or implied, concerning the pressure vessel described in this Manufacturer’s Data Report. Furthermore, neither the Inspector nor hisfher employer shall be liable

AB 416 NB 14467 A
Commissions

fAumcrizadilnspéctor) [National Board {incl.endorsements), State Province and number]

CERTIFICATE OF FIELD ASSEMBLY COMPLIANCE
We cerlify that the statements on this report are correct and that the field assembly construction of all parts of this vessel conforms with the requiremsnts of ASME BOILER AND PRESSURE VESSEL CODE,

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 0 201

Date Signed =

Section Vill, Division 1
U Cenrtificate of Authorizalion Number Expires , 20

Date Name Signed
(Assembler) (Representalive)

CERTIFICATE OF FIELD ASSEMBLY INSPECTION

|, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State or Province of

and employed by of

have compared the statements in this Manufacturer's Data Report with the described pressure vessel and state that parts referred to as data items

not included in the certificate of shop inspection, have been inspected by me and to the best of my knowledge and belief, the Manufacturer has constructed and assembled this pressure vessel
in accordance with ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1. The described vessel was inspected and subjected lo a hydrostatic test of psi. By
signing this certificate neither the Inspector nor hisfher employer makes any warranty, expressed or implied, concerning the pressure vessel described in this Manufacturer’s Data Report

Furihermore, neither the inspeclor nor histher employer shall be liable in any manner for any personal injury or properly damage or a loss of any kind arising from or connected with this inspection

Dale Signed Commissions
(Authorized Inspector) (Nalional Board (inc!. endorsements), State, Province and number.)




FORM U-1 MANUFACTURER'S DATA REPORT FOR PRESSURE VESSELS w1, —
As Required by the Provisions of the ASME Boiler and Pressure Vessel Code Rules, Section Vill, Division 1

1. Manufaclured and certified by CALHEX INDUSTRIES LTD. 9515 48™" STREET S.E., CALGARY, ALBERTA, CANADA T2C 2R1
(Name and address of Manufacturer)
? nufactured for Encana Corporation 150 — 9" Avenue S.E., Calgary, AB T2P 2S5
{Name and address of Purchaser)
3. Location of installation Encana Saturn Compressor Station, BC
(Name and address)
4. Type Horizontal Heat Exchanger 13-0856-B
(Horizontal, verlical, or sphere) (Tank, separator, jkt. vessel, heat exh.,etc ) (Manufaclurer's serial number)
W3145.21 13-0856-S Rev. 0 & T Rev. 0 - 2014
(CRN) (Drawing No.) (National Board Number.) (Year Buill)
5. ASME Code, Section Vill, Div. 1 2010 & 2011 - -
[Edilion and Addenda (date)] (Code Case Number) [Special Service per UG-120(d)]
Itemns 6-11 incl. to be completed for single wall Is, Jack of jacketed Is, shell of heat exchangers, or chamber of muiti-chamb
6. Shell (a) Number of course(s): 1 (b) Overall length (ft & in ): 27'-9.125”
Course(s) Material Thickness Long. Jaint (Cat.A) Circum. Joint (Cat. AB, & C) Heat Treaiment
No Diameter, in. | Length {fi & in.) Spec./Grade or Type Nom. Corr Type | Full,Spot,None [ Eff Type | Full,Spot,None Eft. Temp Time
1 7.981" |27 -9.125” SA106-B 0.322" | 0.0625" [ S None |10 | 7 None nla R :
7. Heads: (a) (b)
(Material spec. number, grade or type) (H.T. - time & temp.) (Material 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. Eff
@)
()

If removabile, bolts used (describe other fastening)

(Material spec. number, grade, size, number)
8. Type of jacket Jackel closure

(Describe as ogee and weld, bar, etc)

If bar, give dimensions If bolted, describe or sketch.

9. MAWP 200 - psi at max. temp. 400 - °F Min. design metal temp. -20 °F at 200 psi
(Internal) (External) (Internal) (External)
10. Impact test No, exempt per UG-20(f), UCS-66(a)(c)(d) & Fig. UCS-66 Note (e). at test temperature of __- _°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 pleted for tube secti
12. Tubesheet: SA516-70N 7.981” 1.375" 0.125" Welded
[Stationary (material spec. no)] [Diameter, (subject to press.)] (Nominal thickness) (Corr. Allow.) [Attachment (we!ded or bolted))
[Floating (material spec. no ) (Diameter) (Nominal thickness) (Corr. Allow.) (Attachment)
13. Tubes SA179* 0.625" 16 BWG 68 Straight
(Material spec. no., grade or type} (0.D) (Nominal thickness) (Number) [Type (straight or U)}
items 14-18 incl. to be pleted for inner chambers of jacketed Is or ch Is of heat hangers.
14. Shell: (a)No. of course(s) 2 (b) Overall length (ft & in.): 1-4"
Course(s) Material Thickness Long. Joint (Cat.A) Circum. Joint (Cat. AB, & C) Heat Treatment
No Diameter Length Spec /Grade or Type Nom Corr Type | Full,Spot,None | EFf Type Full,Spot,None Eff Temp Time
2 7.981" 0'-8" SA106-B 0.322" 0.0625" S None 1.0 | 177 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.)
B 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 Eff
(a) End 1.125” | 0.0625" 13.50”
(b) End 1.125” | 0.0625" 13.50”
If removable, bolls used (describe olher fastening) (16) 0.75" x 4.250” Lg. SA193-B7 UNC Studs / (32) 0.75”" SA194-2H UNC Nuts

{Malernial spec_number, grade, Size, number)



FORM U-1 (Back]

16. MAWP 200 - psi al max temp 400 - °F Min design metal temp -20 °F at 200 Psi
{Intemal) (External) (Intemal) {Exiernal)
17. Impact test No, exempt UG-20(f), UCS-66(a)(c)(d) & Fig. UCS-66 Note (e). at test temperature of __ - °F.

(Indicate yes or no and the component(s) impact tested)

18. Hydro, pneu, or comb. test press 260 psi Proof test -

19. Nozzles, inspeclion, and safety vaive openings:

Purpose Diameter Flange Material Nozzle Thickness Reinforcement | Attachment Detail Location
(Inlet, Outlet, Drain, etc ) No. or Size Type Nozzle Flange Nom Corr Material Nozzle |Flange {Insp Open )
Shellside Inlet 1[ 3"150CL | RFWN | SA106-B | SA105-N | 0.300" | 0.0625” - Uw16.1c| BW Shell Top
Shellside Outlet 1] 3'150CL | RFWN | SA106-B | SA105-N | 0.300” | 0.0625” - UW16.1c| BW Shell Bottom
Tubeside Inlet 1] 2°150CL | RFWN | SA106-B | SA105-N | 0.344” | 0.0625” - Uw16.1c| BW Channel Bottom
Tubeside Outlet 1] 2°150CL | RFWN | SA106-B | SA105-N | 0.344” | 0.0625” - UW16.1c| BW Channel Top
Tl’s 11 1” CPLG [ SA105-N - 6000 CL | 0.0625” - UW16.1a| - Inlets / Outlets
P.l's Ik ¥ CPLG [ SA105-N - 6000 CL | 0.0625” - UW16.1a| - Inlets / 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” - UWw16.1a] - Channel Bottom
20, Supporis: skit  No Lugs 4 Llegs nla Other Saddles Atlached Welded to Shell & Channel Covers
(Yesino) (Number) (Number) (Describe) (Where and how)

21, Manufaclurer's Partial Data Reporis properly identified and signed by Commissioned Inspectors have been furnished for the following items of the repori:

(list the name of pan, item number, Manufacturer's name and identifying number):

22, Remarks: (2) 8” 150 CL RFWN End Flanges - SA105-N
SAFETY VALVES: P.S.V. on piping per UG-125 (g) to be installed by owner. CUBIC CAPACITY: 8.23 cu. ft.
SURFACE AREA: 1553.3 sq. ft.
SERVICE: Warm Lean / Rich Glycol Exchanger * Tube Length — 28’ - 0” Lg. ** RT2 - Spot per UW-11(a)5(b).
ITEM #: E-322A2 Constructed to Drawing # 13-0856—S Rev. 2 & T Rev. 0. N

CERTIFICATE OF SHOP COMPLIANCE

We certify that the stalements made in this report are correct and that all details of design, malerial, construction, and workmanship of this vessel conform to the
ASME BOILER AND PRESSURE VESSEL CODE, Section VII, Division 1

U Certificate of Authorization Number. 33238 Expires April 22 120 14 r "T?
: . Va\' S
bete  FEB 7§ 2014 M Calhex Industries Ltd. Signed A
B (Manufacturer) B S | (Representalive)
CERTIFICATE OF SHOP INSPECTION -
I, the undersigned, holding a valid commission issued by the Nationat Board of Boiler and Pressure Vessel Inspectors and/or the Stale or Province of ALBERTA
and employed by ABSA of CALGARY, AB, CANADA have inspected
the pressure vessel described in this Manufacturer's Data Report on FFR 7 n ?ﬂul 20 , and state that, to the best of my knowledge and belief, the

Manufacturer has constructed this pressure vessel in accordance with ASME BOILER AND PRESSURE VESSEL CODE, Section VIlI, Division 1 By signing this certificate neither the Inspector nor his/her
employer makes any warranty, expressed or implied, concerming the pressure vessel described in this Manufacturer's Data Report Furthermore, neither the Inspector nor his/her employer shalt 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 0 201 — AB 416 NB 14467 A

Date Signed e Commissions

(Authorized Inspector) [Nationz! Board {incl.Bndorsemanlr").Slats,Prmrlnw,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 Authorization Number Expires , 20

Date Name Signed

(Assembler) (Representative)

CERTIFICATE OF FIELD ASSEMBLY INSPECTION

|, the undersigned, holding a valid commission issued by the National Board of Boiler and Pressure Vessel Inspectors and/or the State 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 certificate of shop inspection, have been inspected by me and to the best of my knowledge and belief, the Manufacturer has constructed and assembled this pressure vessel
in accordance with ASME BOILER AND PRESSURE VESSEL CODE, Section VIII, Division 1 The described vessel was inspected and subjected to a hydrostatic test of psi By
signing this certificale neither the Inspector nor his/her employer makes any warranty, expressed or implied, concerning the pressure vessel described in this Manufacturer's Data Report

Furthermore, neither the Inspeclor nor his’her employer shall be liable in any manner for any personal injury or property damage or a loss of any kind arising from or connected with this inspection

Date Signed Commissions
(Authorized Inspector) (National Board (incl endorsements), State, Province and number )




CALHEX INDUSTRIES LTD.

Bus: (403) 225 - 4395 { CALHEXS }
9515 - 48 th. Street S.E., Calgary, Alberta, T2C 2R1 Fax: (403) 261 - 2761
HYDROSTATIC TEST REPORT
CUSTOMER: Spectrum Process Systems
OWNER: Encana Corp.
ITEM #: E-322 A1/A2
JOB #: 13-0856-A/B
STACKED SHELLSIDE STACKED TUBESIDE
DESIGN PRESSURE: 200 psi 200 PSI
HYDROSTATIC TEST 260 PSI 260 PSI
PRESSURE:
DATE: ‘.EB 1‘ :} za‘q DATE: FEB 7.. a ZG!L
P £t N [
Calhex Representative: ;K ' Calhex Representative:
N 1 \j
N\ —
Customer Representativem ﬁ Customer Representativ&&ﬁ
DATE: { ~ | Date: i o
2| 1n 2]2of4

Gauges - CXG- ||, & CXG-(7

Gauges — CXG-/¥ & CXG- 4b

Remarks:

Hydro-tested min. 1 hour. No leaks detected.
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CALHEX INDUSTRIES LTD.

9515- 48 th. Street S.E., Calgary, Alberta, T2C 2R1

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

{CALHEXS}

TRAVEL SHEET (FRONT)

DO NOT START CONSTRUCTION WITHOUT Al REVIEW TRAVEL SHEET REVISION NO.: 0
AIREVIEW: [ Bedal REVIEW DATE: Jecember 23 [ 2C(3
CUSTOMER: I Spectrum Process Systems | OWNER: | Encana, Solaris | PROJECT: ' Saturm Compressor Station | PO#: | 002359
SERIAL NO.: 13-0856-A JOB NO.: 13-0856-S & T  VESSEL TYPE: Warm Lean / Rich Glycol Exchanger , Tag#: E-322A1
DRAWING NO : 13-0856-5& T DWG. REVISIONNO.: 2& 0  TRAVEL SHEET INITIATION BY:([//~  DEC 7 2701
Seq. Item Comments Q.C.l. Date ':\-:a Al Date Owner/ | Date
O
J Polnts Cu;teoprrler
1. Calculalions in File :p&v:::ygummr:: | v rEB 1 b 2‘. ‘;ll* 2 /\Gg rebiﬂ//‘/
s ust ~ 7 1 ¥
2 Release of App'd Dwg gg y Customer % EC 2720 L3 06023{‘?
i 222'02‘;’3""" 2010 Edition 2011 Addenda ,}& FEB 1 B ZITIL w LC"Q @{j/’l
4 | MRsGhsded |gl’g’i rEB 10 200k p |ged o bze/ry
Examination of Matenal i - 0 ade
5 (UG.83) o 'J.{ﬁﬁ. FEB 10 2034 —
” WPS(s) Checked (-20 °F) Carbon ) ,At w7 N C 2 Z ngaq _ l é% = bflf // y
.| e s T FEB 0N 2 |58 [Rbee/iv
o | Racgsges Ve g HEB 10708 r [r60  |Rb2oly
o | ipmspecion " i~ BEB1GIQk w |68 |Rif/ly
7 — — 5 e al &
1 mggggoiFlmngan-up ,‘A&E' _EB ‘6 Wik wuh
n Nozzle Orientation }J/—‘ ['EE 1[' ZL 'll‘ )
Z gg:ﬁsegﬂange Rating i)}r{: EB ‘i B ZE % m
13 Impact Testing i o el ST CL I T ——
14. Intemals Checked ”D%\ FEB 15 i oA
15 Final Intemal Inspection | Sheiiside — / j&_{h EB U 3 _2{] l' \{J 1147, F/u_h"‘( z’:h‘l
Tubeside — D [FEB 10 A L&A Febo 19/1y 2hsli4
16. Bundia Insertion K 4/’: _EB TL’ 2 'il. LI
L Weld Size Checked 3/8” :'EB 4| E 2 u
s Welder |.D. Checked ( EB 10 714
18" | Final Extemal nspection | 3-N/P 124 HEB 10 20kiw/ L6k X
LU /ilib D I1/1Y
Y Radiography Shellside- n/a — '
3) i"’:’i—why Tubeside- R - Spot per UW-11(al50b) !4 ER 1 8 2[ “,rl_ 4@5 Feb?ﬁ//‘_/
21 WPI-Bavelied Edges — ubssheas A & B before welding ) (iF FH T H JINEYC £ 613 Febzc/ly
a) MP1-Exposed Edges — Tubesheets A & B after welding %) LD 18 Y L L7 Feb /)Y
b) MP1-Cut outs — N1a/N2a/N3b/N4b/C1aibic/d/C2alb/dd/C3ad | [ 1/, Fpg 10 70k
c. | UT-CalL D's—Nia N2a, N3b, N4b LEYZ FER T L 2R
d) MPI-E/S Temp's / Fillet WeldsCat. D's — Sagdie to Shel-iP b 1% FFH T H JRiG
e) MPI-TIS- Temp's / Flllet Welds- Lift lugs i) EE Lt L
HT - T
22 Final EX0. PAor o P WH T J'z: = r‘/ 'g ‘E\_l
gg m&ﬂ%%dg Sheliside: Gaupe: 280 psi 0314 e 15 2 J_’ e ‘? fa ‘
Report & Chart cxG- ||, BCXe- (1 W BB 10 W MGG "bU/N 2fialiy | & =l
#0 | mponscnr | g roede: |18k FEB2 0 |ies  |ebee)iy Jadly 155 o
25 CRN Drawing (ABY(BC) CRNE | T0E. 7] 1in ED 1 © 784K L0 febzo/lty J =55 < %
6 NCR Approved: R EaAr LS5 DS b . T2
2 meoigte Stemping | imo. BT ";15 1 - /'1 e 26105 Febec/fy] — s 3 (
7 | e e - B8 10fn | ey | YOS o
23 Namepiate nstallation Imp. I Met. [ Cau ifﬂ"(f; - b ) hy I ) h: —E &:)'\\
30 Final Paint l J‘,li( ok o B 2N = 27 — 8 ‘\;A
] TEb £ . I = ”
31 Shipping and Release I{{ . 2 T ! [ ,}_ ”b
32 Final Documentation Manufacturer's Data Book 'u - v Lo [

Thr Authorised lusprrter thall be prevested with the Travel Sheet pricr s temiruction = thet he ran designste sdditians! b pertion pedais sndier Hold Peints. A0y rvvizkoas shl be suarked With @ deits symbsl mivh rrvhiss pwnber ssd deacribed f o botram of this page

* Denotes an A.l. Inspection Point

** Denotes an A.l. Hold Point



CALHEX INDUSTRIES LTD.

9515-48'" STREET S.E., Calgary, Alberta, T2C 2R1

13-C8S A

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

{CALHEX 5}

MATERIAL THICKNESS VERIFICATION AND IDENTIFICATION WELD 1.D. / WELDER SYMBOLS / FIT-UP
- Description Thickness Material Spec. & Heat & Plate |dentifier Weld Welder Fit-Up Weld Welder Fit-Up .
Grade or Mat:ﬂ;:g’er:cldng 1.D. Symbol Exam \.D. Symbol Exam ¥ye|;1e’%
B Joint
Tubes 5/8° 14 BWG SA179 2384 e
Tubesheet A 1.375" (1:38] ") | SA516-70N SF/°) caca [N /N [ &
Tubesheet B 1.375" ( {.387) | sAs16-70N clZo caics [N /N
U 2
Shell Cylinder 8"sTD (-¢83 ) | sat06-8 (A3
Chan. Cylinder 8"STD (-625 ) | SA106-B Rb | 2l
Channel RFWN | 8" 150 CL SA105-N SYBAZ ct A A4
Channel Cover 8”150 CL SA105-N 23h362 N
Chan. Cylinder 8" STD (-32S ) | SA106-B B)1b TR
Channel RFWN | 8”150 CL SA105-N chB8AZ C6 A | AeX
_Channel Cover 8”150 CL SA105-N %3L202 \J \
Support Repads | 8"STD (*$% 94 ) | sa106-8 0723 1 C235
Shell Lift Luas 0.500" (- SBS °) | SA516-70N 2506 1 C28®
ML (e SeAms - U-IN Bev. ke
ATTACHMENT AND / OR NOZZLE MATERIAL THICKNESS VERIFICATION AND IDENTIFICATION WPS/ WELDER SYMBOLS / FIT-UP
Mark Mat. 1.D. Neck Fitting Flange Repad or Cat B | Cat. C | Cat. D | Pad OD
Nia | spec.cra, | SA106-B SA105-N SA105-N ~4 |*N P
cib i = - .
C2b Thk/Rating | 3" XH (- @1 7°) | 1" & %" 6000 CL CPLG | 3” 150 CL RFWN " 4
Heat# or ID 00“\'; ngO ! Z&b l%] 'Fb ZZ Z CX- 'N CX- ‘y
N2a Spec.-Grd. SA106-B SA105-N SA105-N A A. A m
c1
c2c Thk/Rating | 3" XH (Sl ) | 1" & %” 6000 CLCPLG | 3" 150 CL RFWN AQ A ﬁ
Heat# or ID COL('% MDU ! 3%‘6 \g'% ZZZ CX-I“ CX-&/
N3b Spec-Grd. | SA106-B SA105-N SA1056-N A A " K
cid : ;
c2d Thk/Rating | 2" 160 (-ZHH ) | 17 & %" 6000 CL CPLG | 2” 150 CL RFWN 4 z
Heatorip | (WS3 3Bvo ' Bdo IS cx-IN | cx-
N4b Spec-Grd. | SA106-B SA105-N SA105-N - " A A N ‘
ct -
oo Thk/Rating | 2" 160 (-g4{ ) | 1" &%” 6000 CL CPLG | 2” 150 CL RFWN 'A_ a
Heattorio |- (057 280 288 | 4b251Z2b cx-IN | ox-2w
C3a Spec.-Grd. SA105-N A ~
c3b pee K
Thk./Rating £ 1" 6000 CL CPLG A "{
» Heat# or ID %gbo ! NUD CX- -
Spec.-Grd. ~
Thk./Rating -
Heat# or ID
Spec.-Grd.
Thk./Rating
Heat# or ID 3




CALHEX INDUSTRIES LTD. Bus: (403) 225 - 4395 {CALHEXS}

9515- 48 th. Street S.E., Calgary, Alberta, T2C 2R1 Fax: (403) 261 - 2761

TRAVEL SHEET (FRONT)

DO NOT START CONSTRUCTION WITHOUT Al REVIEW TRAVEL SHEET REVISION NO.: 0
AIREVIEW: L -oclard REVIEW DATE: December 22,2013
CUSTOMER: I Spectrum Process Systems I OWNER: I Encana, Solaris l PROJECT: | Saturm Compressor Station I PO#: I 002358

SERIAL NO.: 13-0856-B JOB NO.: 13-0856-S & T VESSEL TYPE: Warm Lean / Rich Glycol Exchanger Tag#: E-322A2
DRAWING NO.: 13-0856-S& T DWG. REVISIONNO.: 2& 0 TRAVEL SHEET INITIATION BY(ij,;; DEC 7 7 :3

Seq. Iitem Comments Q.C.l. Date Al Al Date’ "Owner/ Date
Hold Customer
‘ Points Rep.
7 Calculations in File s i 1/ FEB 10 141k 2 | /&3 Febzd/iy
2| Femetrenetw_| spperoromose 7o DEC 77 b n | Lok Reczafs]
= Regorded 2010 Edition 2011 Addenda r:* (E8 10 200 W | Leh b ‘Q/I‘-I
[ creses U7 fea 100 n [/ lepze/id
5 Edvgrgg;auonofMaleﬁal b I-EB " b Z{I'llt
(UG- 1=
B WPS(s)Checkfed (-20 °F) Carbon i il DEC 227k R L3 Ve 23)13 E
;| e Quaifs S R T P 2
o | Dckresses vereds Ve BEB 10 7Qir.  |468  |mbag/iy
o | Gpnspeston " i fEB 10 2w | L0  [Fehig/iy
10 y " ] -
o . KEB 10 20U %
1T e b s ods 1
Nozzle Orientation o I EB ‘l 8 L{“L
12 ggﬁeegﬂange Rating }EL? FEB 1 C zt-i I
13 Impact Testing el ko) & nla = T
14. intemnals Checked :EB 1 g 2 U.
5| Final Intemal Inspection | Sheliside — B3 20kw 7 b3/t 2(2)i
Tubeside - RN TV VSN 2(all4
16 Bundis Insertion 3 G n .t
£B 1 ih
7] Weld Size Checked 3/8” FR 16 74
8| Welder|.D. Checked EB TU 2
[ 79| Final Extemal Inspection | 3-N/P HER 10 7004\ /Gf% Fglyl?//l!
20 Radiography Sheliside- —
S RN LTy /1 A 12§ 1 1 VN 2
21 MP1-Bevelled Edges — Tuheshests A & B before welding =N [ U /e L6555 Fehzo/lY
a) MPI-Exposad Edges — Tubeshests A & B after welding N G (Bl I %, jobzo/l Y
b) MPI-Cut outs — N1b/NZb/N3a/N4a/C 1eA1C2eMICacd \ % ' ih p
c). UT-Cal D's - N1b, N2b, N3a, Nda . A 1L
d) MPI-S/S Temp's / Fillst Welds-Cal D's — Saddie to Shell-N/P §1/77 75 |y M
€). WPI-TIS- Yemp s / Filiel Weids- Lill lugs i T - i § / o
[} HT - n/a . Vi +
Final EXt_Prior o PW H T n/a — N4 X ,
7 Cliart Checkad — n/ e <
7 :\%'gmaTut-1Hr Sheliside: Gauge: 280 ps| A AEE 10 20 P v S Ny
Report & Chart CXG- ||, &CXG- [ W Lo 1 U LUpslu LG ffél‘t/[‘{ g < 14
il il e vl IR 7 % R T S T 2[zolie| S
25| GRN Drawing: (AB)(BC) CRiE WU 71 i~ LER 11 783I% LG15 fFeb 2o/ R
| 26 NC.R Approved: I A A e T ) =
27 Nameolate Stamping !umn1 - - HER 10 JRLTL G5 € 204/ 3
28 vnpﬁulamh Report Completed & \ '8 :E[“- n“? .-r e Zé i
ot o B 1o ik 1 Febze/1y @\ <
29 Nameplate Installation Imp. I Met. / Cau ] _':b FR /76 1! = ~
0 Final Paint I ; 17 'ER n r o = =
31 Shipping and Release I J‘Ii“f-r- tB }: 5 7 ;A hﬁ\ __
32 Final Documentation Manufacturer's Data Book ¥ i EB L Fadth h\ .

The Antharierd [mpreser chsl br presemird wilh the T Sheet priar to cmtructen w Goul e (a0 deviguaty addMimmal lospectioq pokats medfer Uskd Poiote Any revisiens shall be merked with o deits vy mabe! 8 irh rve iisn sumber and described of the bottam of tsh page

* Denotes an A.l. Inspection Point *“* Denotes an A.IL. Hold Point
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CALHEX INDUSTRIES LTD.

9515-48'" STREET S.E., Calgary, Alberta, T2C 2R1

-08<. B

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

{CALHEX 5}

MATERIAL THICKNESS VERIFICATION AND IDENTIFICATION WELD 1.D. / WELDER SYMBOLS / FIT-UP
Description Thickness Mnter(l;l (S’pec & Hea't“ it F’l;tle _Il_de&tliﬁar V:lle)ld Welder EI;—Up V:I;ld Welder EI:-Up "
rade or ﬁumbe’: ng .D. Symbol am .D. Symbol am = yepriefy‘
Joint
Tubes 5/8” 14 BWG SA179 2385 e
Tubesheet A 1.375" (1 $78" ) | SA516-70N (\20 cacs |0 1G
Tubesheet B 1375 (1,285 ) | SA516-70N (120 cacs |G 1G
V)
' Shell Cylinder 8"sTD (-333") | sat106-B Q23S
Chan. Cylinder 8"sTD (425 ) | sai06B B¥b i g (A
Channel RFWN | 8" 150 CL SA105-N SHABAZ c1 A
Channel Cover 8° 150 CL SA105-N 236302 A )
Chan. Cylinder 8"sTD (-32%" ) | sa106-8 BHb P 'y
Channel RFWN | 8”150 CL SA105-N Siep2 c6é A Hﬁp V. &'l
Channel Cover | 8150 CL SA105-N 33b303 ) N O
Support Repads | 8" STD (-38% ") | SA106-B. C28%s 1 C235
SupportRepads | 8"STD (. 933" | sa106-B CZ238S | C23S s
Shell Lift Lugs 0.500° (<SPS ) | SA516-70N Ci5b ; ¢2Sb
A Qe SBAMS - K- (N Zev. ¢
ATTACHMENT AND / OR NOZZLE MATERIAL THICKNESS VERIFICATION AND IDENTIFICATION WPS/ WELDER SYMBOLS / FIT-UP
Repad
Mark Mat. 1.D. Neck Fitting Flange mﬂ?,m‘lﬁt Cat.B | Cat. C | Cat D | Pad OD
N1b Spéc.-Grd. | SA106-B SA105-N "A |"K
Thk/Rating | 3" XH(-30b™) 37150 CLRFWN -
Heatoro | (28) 1588/)) cx-N | ex-
N2b Spec.-Grd. SA106-B SA105-N ' SA105-N A .A A ’j NS
c1f - i ?
c2t Thk/Rating | 3" XH(-3] ) | 17 & %” 6000 CL CPLG | 3" 150 CL RFWN 8 % %y
] 1
HeatorD | QOHS 2BLo ‘2mBl | 12[3b222 cx-Jn | cx-24l
N3a Spec.-Grd. SA106-B SA105-N SA105-N A 19 2] '
c1 . -
B Thk/Rating | 2”160 (+S24 ) | 1” & %” 6000 CL CPLG | 2” 150 CL RFWN ';4 )
7 Heat# or ID 0057 53% / 36&? %ZL cx'ld £X- w
| N4a Spec-Grd. | SA106-B SA105-N 4 'k |7,
Thk/Rating | 2” 160 (<3G ") 27150 CL RFWN
neaworo |~ (057 4b25)2b ox-(N | ox-
Cac [ soeccra. | - SA105-N BB '
c3d = K ,
Thk./Rating 1” 6000 CL CPLG ~ K
Heatt or ID 2Bbo ! ZRLo CX- ZKN( '
Spec.-Grd. =
Thk./Rating
Heat# or ID
Spec.-G;d.
Thk./Rating
Heat# or ID |




8715 - 40 Street SE

\ ENTERPRISES LTD. -

SANDBLASTING & PROTECTIVE COATING SPECIALISTS Tel: 403 279 8171
Fax: 403 279 1852

DATE: /70 27 // ¥ CUSTOMER: _(A¢ f1& i
EM: /- VESSEe o L3 0RW0: gy 00 R PIO: Q) - I(764
SURFACE PREPARATION o EXTERNAL Testex PRESS-O-FILM™ HT
: X-Coarse .
Medium Used: S £ & 2 . 5 Jfloasmh
; < 5y ,\‘L ©4X912 o X MadeInlon. 4
Ambient Temperature at the time -/ <= :,:_,_‘*:-a..z e
Substrate Temperature: ~ P
Wet Bulb: iy R ) el
Relative Humidity: 56 /
Dew Point: — 2.7 ©
Moisture Traps used: )/ &5
Preparation meets SSPC: l...= ﬂ__:_g,‘
Peak to valley height: 2.3
Coating Temperature: Do <
COATING
Product Designation Temperature
Layer Batch Number AMB SUB W.B R.H D.P D.F.T Date
# szg %eizf,\ﬁwxr 962 282 | Tbe | S 24 |-J480| 3.6 MAR o4
I o 2 Z«’ e C (o~ ~ 4‘ E‘_ < ¢
CHT - PR YL 74t 200%

WNTEN 228 G—fl - " b MAR OS]
v |V REGeuy nisiy AScaselage |66l |-3a8| g5 |” (
4T PO 25 U | I ) el Y

#3
#4
#5
#6
Tests between layers: P Visual Check: o~ Total DFT: ¢, AVELA
Touch up Surface Prep: o Visual Check: o~ How Applied: 4/ /. (ESS

Comments: ¢(Ge/f> DEBRS e TRtcatougd. . 2 COATRA Aoy iTS -
............... P ..4.'&‘:‘.---Cl.d-‘..l,}.é;-_--_:;_ﬁq,’\..\.{,g'? S.. (B o

DATE: /44 Piidy 08 //5/ SIGNED: ,,;,1/9’\ _____
.

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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