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Nomenclature

Abbreviations

D Diameter

D min Minimum Diameter

Dmay Maximum Diameter

Drom Nominal Diameter

oD Outside Diameter

ID Inside Diameter

1D One Diameter

2D Two Diameters

SMYS Specified Minimum Yield Strength

VIC Visual image correlation,
Symbols

€ Strain

Organizations
PHMSA Pipeline and Hazardous Materials Safety Administration,

C-FER  C-FER Technologies Inc. (1999)
CRES Center for Reliable Energy Systems
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Appendix G Task 12 Full-Scale Test Results
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Task 12 Tension Test

Specimen |dentification: 12 Baseline (Tension)
C-FER Specimen Number: X70-ERW-3-12bl

C-FER Test Summary: _ Rev. 3,June 23, 2017
Test Date: 8-Jul-15

Pipe Characteristics
Nominal OD (mm) = 323.85
Average OD (mm) = 324.96
Nominal Wall Thickness (mm) = 7.14
Average Wall Thickness (mm) = 7.1
Specimen Length (mm) = 1778.8
Length/OD = 55
SMYS (MPa) = 483
Test Loading Procedure
1. Specimen was pressurized at at rate of ~2.8 MPa/min to 15.3 MPa
while the machine held the ends fixed.
2. Specimen was then subjected to axial tension at a rate of 1.6 mm/min
(with internal pressure maintained) until the specimen ruptured.

Test Parameters
Target Net Pressure (72% SMYS) (MPa)=__ 163
Actual Mean Net Pressure During Testing (MPa)=__ 2.6

Internal Pressure vs Time
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Test Results
Maximum Net Tensile Load (kN) = 4769
Maximum Net Axial Stress (MPa) = 671
Pressure at Failure (MPa) = 15.3

Displacement Transducers
Remote Top Strain at Failure (%) = 6.08
Remote Bottom Strain at Failure (%) = 7.18
2D Bridging Strain at Failure (%) = 7.56

VIC 3D
Remote Top Strain at Failure (%) = 6.68
Remote Bottom Strain at Failure (%) = 7.30
2D Bridging Strain at Failure (%) = 7.66

Strain Gauges
Top Strain at Failure (%)= 10.86
Bottom Strain at Failure (%)= 11.09
Hoop Strain at Failure (%)= 10.88

General Comments:

Pipe after Testing:

[Compiled By: Date: Title: C E R
SLS 12-May-16 Task 12 Tension Test echnologies
IReviewed: Date: rSpecirr‘en Identification: -
- - Page 1 of 9
CMJT 23-Jun-17 12 Baseline (Tension)
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Failure Location

Compiled By: Date: Title: C F E R
-

SLS 16-May-16 Failure Location Technologies

=}

¥

[Reviewed: Date: rSpecirr‘en Identification:

CMJT 19-May-17 12 Baseline (Tension) Page2:eha
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Load Plots

Load versus TTS Displacement
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Compiled By: Date: Title:
SLS 12-May-16 Task 12 Tension Test
Reviewed: Date: Specimen |dentification:
. . Page 3 of 9
CMJT 19-May-17 12 Baseline (Tension}) g
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Strain Plots

Load versus 1D Strain
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Compiled By: Date: Title: C F E R
-
2CNNOLO¢

SLS 12-May-16 Task 12 Tension Test

Reviewed: Date: Specimen |dentification:

CMJT 19-May-17 12 Baseline (Tension) Page 4 of 9
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Strain Plots

Pressure (MPa)
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Compiled By: Date: Title: C F E R
SLS 4-May-16 Task 12 Tension Test e( hi 0ol
Reviewed: Date: Specimen |dentification:
CMJT 19-May-17 12 Baseline (Tension) Page 5 of 9
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Pipe Measurements

Seam Weld at 1857 lacation

Axial Line Locations
(End A view)

ry Axial lines A through H

A
1. B A H _——Hoop Stations 1 though 5
-~
3/4D
X ®
Pre test Pup Lengths:
End Ato 1 239 mm D
1to2 324 mm
2t0o3 325 mm —
3to4 326 mm = S,
4t05 323 mm
5toEndB 239 mm 1D
h—— ——Center Plane
Total Length 1775 mm B Al
Ly
1D
Pre Test Pipe Lengths: B
P
Position B 1775 mm —1 L)
Position D 1782 mm
Position F 1783 mm 10
Position H 1775 mm
B If;\,
Average 1779 mm ey
3/4D
Circumferences: —
End @
End A measured circumference 1023 mm B
End B measured circumference 1022 mm
Measurements Taken By: Date: Title: C E R
SEB 3-Mar-15 Task 12 Tension Test ‘f@ chnolo g ies
Measurements Approved By: Date: Specimen Identification:
. . Page 6 of 9
JHB 3-Mar-15 12 Baseline (Tension) 9
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Diameter Measurements

Micrometer:  Mitutoyo 12-18" No.1018

304.8 mm (12 in) Configuration (all spans) *

12 inch Verification rod reading No.167-152: 12.001 inch
13 inch Verification rod reading No.167-152: 13.001 inch
Station Spanned Positions (mm)
AE B-F CcCG D-H
1 325.1 324.9 3249 3251
2 325.0 324.8 3247 325.1
3 3249 324.7 324 .8 325.1
4 325.1 324.8 324.8 325.0
5 325.2 324.9 3249 325.0
Seam Weld at 185" location
Axial Line Locations
(End A view)
@ @ Ovality
Station Max. OD (mm) Position Min. OD (mm) Position Avg. OD (mm) Stdev. (mm) Ovality** (%) a,:;:::(o)
1 325.15 0 324.89 90 325.02 0.13 0.04 90
2 325.07 135 324.74 90 324.91 0.16 0.05 45
3 325.15 135 324.74 45 324.92 0.17 0.07 90
4 325.15 0 324.79 90 324.95 0.17 0.06 90
5 325.22 0 324.87 90 325.02 0.15 0.06 90

* Imperial micrometer was used and measurements were converted.

**Ovalig,v:(l)‘“(“‘i_Dmm) *100%%
Measurements Taken By: Date: Title: C F E R
SEB 3-Mar-15 Task 12 Tension Test [echnolo
Measurements Approved By: Date: Specimen |dentification:
JHB 3-Mar-15 12 Baseline (Tension) Rags.7efd
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Wall Thickness Measurements

Micrometer Measurements

Pipe Ring Verification

Ultrasonic probe

Micrometer (mm) (mm)
End A - Position B 7.18 7.19
End A - Position D 7.11 7.14
End A - Position F 7.15 7.14
End A - Position H 7.19 7.18
End B - Position B 719 7.18
End B - Position D 7.12 7.11
End B - Position F 712 7.10
End B - Position H 7.18 717

Micrometer ID:
Mitutoyo 0-1"
No. 293-180
Calibration (1"): 1.00010"

Ultrasonic Probe ID:
Model: Dakota Ultrasonics MVX #0.001"
Serial Number: 78000

Ultrasonic Measurements

Seam Weld af 185" localion

Axial Line Locations
(End A view)

Wall Thickness (mm)
. Circumferential Position
Station
0° 45° 90° 135° 180° 225° 270° 315°
1 717 713 7.08 7.07 7.20 7.06 711 713
2 716 713 7.07 7.07 717 7.08 713 713
3 716 713 7.08 7.08 7.21 7.05 710 712
4 716 712 7.08 7.07 7.15 7.04 744 713
5 713 7.16 7.08 7.03 7.12 7.06 7.09 7.11
Average Thickness 711 |mm
Standard Deviation| 0.04 |mm

Measurements Taken By: Date: Title:

SLS 3-Mar-15 Task 12 Tension Test C FE R 0 =
Measurements Approved By: Date: Specimen Identification:

JHB 3-Mar-15 12 Baseline (Tension) Page 8 ofd
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Drawing Done By: Date: Title:
SLS 11-May-16 Task 12 Tension Test C -1FEE]*I$n olo g] es
Drawing Approved By: Date: Specimen Identification:
cMJT 19-May-17 12 Baseline (Tension) Page 9 of 9
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Task 12 Tension Test

Specimen Identification: 12.a (Tension 1) C-FER Test Summary: _ Rev. 3,June 23, 2017
C-FER Specimen Number: X70-ERW-3-12a Test Date: 29-Jun-15
Pipe Characteristics Test Results
Nominal OD (mm) = 323.85 Maximum Net Tensile Load (kN) = 4671
Average OD (mm) = 324.99 Maximum Net Axial Stress (MPa) = 658
Nominal Wall Thickness (mm) = 7.14 Pressure at Failure (MPa) = 15.3
Average Wall Thickness (mm) = 7.20
Specimen Length (mm) = 1786.9 Displacement Transducers
Length/OD = 55 Remote Top Strain at Failure (%) = 249
SMYS (MPa) = 483 Remote Bottom Strain at Failure (%) = 283
Test Loading Procedure 2D Bridging Strain at Failure (%)=  2.96
1. Specimen was pressurized at at rate of ~2.8 MPa/min to 15.3 MPa
while the machine held the ends fixed. ViIC 3D
2. Specimen was then subjected to axial tension at a rate of 1.6 mm/min Remote Top Strain at Failure (%) = 2.39
(with internal pressure maintained) until the specimen ruptured. Remote Bottom Strain at Failure (%) = 267

2D Bridging Strain at Failure (%) = 293
Test Parameters

Target Net Pressure (72% SMYS) (MPa)= 153 Strain Gauges
Actual Mean Net Pressure During Testing (MPa)= 15.3 Top Strain at Failure (%) = 2.60
Bottom Strain at Failure (%) = 283
Internal Pressure vs Time Hoop Strain at Failure (%)=  0.06
E‘ 16 / Anomaly - Shallow Corrosion Patch
s i Length Width  Depth
o 12 i Nominal Dimensions= 02D 02D  0.25t
3 10 / Nominal Dimensions (mm)= 6477  64.77 178
§ 8 / Measured Dimensions (mm) =  64.8 62.7 1.70
a
c 6
§ , 1L/
s [
S 9 General Comments:
g .U
0 10 20 30 40 50

Elapsed Time (min)

Pipe after Testing:

[Compiled By: Date: Title:

SLS 11-May-16 Task 12 Tension Test

IReviewed: Date: rSpecirr‘en Identification:

CMJT 23-Jun-17 12.a (Tension 1) Page1 a3




Page G-13

Failure Location
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Compiled By: Date: Title:
SLS 16-May-16 Failure Location
[Reviewed: Date: rSpecirr‘en Identification:
CMJT 19-May-17 12.a (Tension 1) Page2:eha
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Load Plots

Load versus TTS Displacement
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Compiled By: Date: Title: C F E R
SLS 4-May-16 Task 12 Tension Test lechnologi
Reviewed: Date: Specimen |dentification:
" Page 3 of 9
CMJT 19-May-17 12.a (Tension 1) g
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Strain Plots

Load versus 1D Strain
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Compiled By: Date: Title: C F E R
-

SLS 4-May-16 Task 12 Tension Test

Reviewed: Date: Specimen |dentification:

Page 4 of 9

CMJT 19-May-17 12.a (Tension 1)




Page G-16

Strain Plots

Internal Pressure vs. 1D Strain
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Compiled By: Date: Title: C FER
-
Iecnnolog

SLS 4-May-16 Task 12 Tension Test

Reviewed: Date: Specimen |dentification:

CMJT 19-May-17 12.a (Tension 1) Page 5 of 9
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Pipe Measurements

Seam Weld af 185° locafion]

Axial Line Locations
(End A view)

L Axial lines A through H
i

e

End | /
E A H Hoop Stations | though 5
t — :
3/4D
"
Pre test Pup Lengths: = Y
End Ato 1 243  mm
1t0o2 325 mm 1D
2t03 324 mm
3to4 324 mm | (z)
4t05 324 mm
5t EndB 247 mm D
Center Plane
Total Length 1785 mm _
_— 1 £ (3)
(3)
1D
Pre Test Pipe Lengths:
Position B 1786 mm A ()
Position D 1788 mm b
Position F 1787 mm
Position H 1787 mm 10
=
Average 1787 mm — I\S;'/
3/4D
Circumferences:
End A measured circumference 1023 mm End B
End B measured circumference 1023 mm
Measurements Taken By: Date: Title: C E R
SEB 3-Mar-15 Task 12 Tension Test echnologies
Measurements Approved By: Date: Specimen Identification:
. Page 6 of 9
JHB 3-Mar-15 12.a (Tension 1) 9
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Micrometer:

304.8 mm Verification rod reading No.167-152:

Diameter Measurements

Mitutoyo 12-18" No 167-152

304.8 mm (12 in) Configuration (all spans) *
304.80 mm

Station Spanned Positions (mm)
AE B-F CcCG D-H

1 32522 | 32499 | 324.76 | 32487

2 325.09 | 32502 | 324.97 | 32497

3 324.89 | 32487 | 324.76 | 32492

4 32527 | 32499 | 324.82 | 32512

5 325.09 | 32512 | 325.02 | 324.99

Seam Weld at 185" location]
Axial Line Locations
(End A view)
@ @ Ovality

Station Max. OD (mm) Position Min. OD (mm) Position Avg. OD (mm) Stdev. (mm) Ovality** (%) a,:;:::(o)

1 325.22 0 324.76 90 324 .96 0.20 0.08 90

2 325.09 0 324.97 90 325.01 0.06 0.02 90

3 324.92 135 324.76 90 324 .86 0.07 0.03 45

4 325.27 0 324.82 90 325.05 0.19 0.07 90

5 325.12 45 324.99 135 325.06 0.06 0.02 90

* Imperial micrometer was used and measurements were converted.

**Ovalig,v:(l)‘“(“‘i_Dmm) *100%%
Measurements Taken By: Date: Title: C F E R
SEB 3-Mar-15 Task 12 Tension Test lechnologi
Measurements Approved By: Date: Specimen |dentification:
JHB 3-Mar-15 12.a (Tension 1) Rags.7efd
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Wall Thickness Measurements

Micrometer Measurements

Pipe Ring Verification

Ultrasonic probe

Micrometer (mm) (mm)
End A - Position B 7.26 7.26
End A - Position D 7.19 197
End A - Position F 7.23 7.21
End A - Position H 7.26 7.25
End B - Position B 7.22 7.23
End B - Position D 7.16 7.16
End B - Position F 7.18 7.18
End B - Position H 7.22 722

Micrometer ID:

Mitutoyo 0-1"
No. 293-180

Calibration (1"): 1.00045"

Ultrasonic Probe ID:
Model: Dakota Ultrasonics MVX #0.001"
Serial Number: 78000

Ultrasonic Measurements

Seam Weld af 1857 location

Wall Thickness (mm)

Axial Line Locations
(End A view)

Staiion Circumferential Position
0° 45° 90° 135° 180° 225° 270° 315°
1 7.28 7.21 7.24 7.18 7.7 7.19 7.22 7.21
2 7.27 7.22 722 7.18 7.13 7.19 7.20 7.24
3 7.28 7.24 7.22 7.18 7.17 712 718 7.26
4 7.23 7.26 717 7.15 7.13 712 717 7.24
5 7.19 7.24 719 7.15 717 7.15 7.21 723
Average Thickness 7.20 [mm
Standard Deviation| 0.04 |mm
Measurements Taken By: Date: Title: C F E R
SLS 3-Mar-15 Task 12 Tension Test lechnolociec
Measurements Approved By: Date: Specimen Identification:
; Page 8 of 9
JHB 3-Mar-15 12.a (Tension 1) g
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Task 12 Tension Test

Specimen Identification: 12.b (Tension 2)
C-FER Specimen Number: X70-ERW-3-12b

C-FER Test Summary:
Test Date:

Rev. 3,June 23, 2017

1-Jul-15

Pipe Characteristics
Nominal OD (mm) = 323.85
Average OD (mm) = 325.05
Nominal Wall Thickness (mm) = 7.14
Average Wall Thickness (mm) = 7.16
Specimen Length (mm) = 1 780.8
Length/OD = 55
SMYS (MPa) = 483
Test Loading Procedure
1. Specimen was pressurized at at rate of ~2.8 MPa/min to 15.3 MPa
while the machine held the ends fixed.
2. Specimen was then subjected to axial tension at a rate of 1.6 mm/min
(with internal pressure maintained) until the specimen ruptured.

Test Parameters
Target Net Pressure (72% SMYS) (MPa)=__ 163
Actual Mean Net Pressure During Testing (MPa) = 153

Internal Pressure vs Time

=16
<1 /
=48 7
310 /
"

<]

= /

c 6

g /

E 4

g, 1/
&, i

0 10 20 30
Elapsed Time (min)

Test Results

VIC 3D

Strain Gauges

Nominal Dimensions =
Nominal Dimensions (mm) =
Measured Dimensions (mm) =

Maximum Net Tensile Load (kN) = 4613
Maximum Net Axial Stress (MPa) = 649
Pressure at Failure (MPa) = 15.2

Displacement Transducers
Remote Top Strain at Failure (%) = 1.36
Remote Bottom Strain at Failure (%) = 1.05
2D Bridging Strain at Failure (%) = 137

Remote Top Strain at Failure (%) = 1.26
Remote Bottom Strain at Failure (%) = 1.04
2D Strain at Failure (%) = 1.40

Top Strain at Failure (%) = 1.47
Bottom Strain at Failure (%) = 1.10
Hoop Strain at Failure (%) = 0.09

Anomaly - Circumferential Groove
Length  Width Depth

0.05D
16.19
15.7

0.2D 0.25t
64.77 1.78
63.0 1.55

General Comments:

Pipe after

Testing:

[Compiled By: Date: Title: E R
SLS 11-May-16 Task 12 Tension Test ]Egghn@[ggieg
IReviewed: Date: rSpecirr‘en Identification: =
CMJT 23-Jun-17 12.b (Tension 2) Page 1 of 3
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Load Plots

Load versus TTS Displacement
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Compiled By: Date: Title: C F E R
-
ecnnol

SLS 12-May-16 Task 12 Tension Test

Reviewed: Date: Specimen |dentification:

CMJT 19-May-17 12.b (Tension 2) Page 3 of 9
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Strain Plots
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Compiled By: Date: Title: C F E R
SLS 12-May-16 Task 12 Tension Test echnologi
Reviewed: Date: Specimen |dentification:
CMJT 19-May-17 12.b (Tension 2) Page 4 of 9
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Strain Plots

Pressure (MPa)
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Compiled By: Date: Title: C F E R
SLS 12-May-16 Task 12 Tension Test lechnol
Reviewed: Date: Specimen |dentification:
CMJT 19-May-17 12.b (Tension 2) Page 5 of 9
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Pipe Measurements

Pre test Pup Lengths:

End Ato 1
1to2
2t03
3to4
4t05

510 End B

Total Length

Pre Test Pipe Lengths:

Position B
Position D

Position F
Position H

Average

Circumferences:

242

324

323

324

322

246

1781

1781

1780
1780
1782

1781

mm

mm
mm

Seam Weld af 185° locafion]

Axial Line Locations

e

Endd
r
3/4D
N
il I\»] J
1D
iy
] -
1D
_ A
Vi
1D
. ®
1D
o
i W2
3/4D
End B

{End A view)

Axial lines A through H

f,—Ho.op Stafions 1 though 5

Center Plane

End A measured circumference 1023 mm
End B measured circumference 1023 mm
Measurements Taken By: Date: Title: C 2 E R
SEB 3-Mar-15 Task 12 Tension Test ]FEECh holo giES
Measurements Approved By: Date: Specimen Identification:
JHB 3-Mar-15 12.b (Tension 2) Page 8 6F9
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Diameter Measurements

Micrometer:  Mitutoyo 12-18" No 1018

609.6 mm (12 in) Configuration (all spans) *

304.8 mm Verification rod reading No.167-152: 304.80 mm
Station Spanned Positions (mm)
A-E B-F CG D-H
1 325.04 325.20 325.20 | 32482 i
2 | 32512 32492 | 32494 | 32482 G
3 325.27 324.99 325.04 | 32492
4 325.17 325.04 325.07 | 324.79
5 32517 325.09 325.30 | 325.12
Seam Weld at 1857 location
Axial Line Locations
(End A view)
@ @ Ovality
Station [ Max. 0D (mm) |, % | Min.OD(mm) |, c© | Avg.OD (mm) Stdev. (mm) Ovality** (%) a“';::-(o)
1 325.20 45 324.82 135 325.06 0.18 0.06 90
2 325.12 0 324.82 135 324.95 0.13 0.05 135
3 325.27 0 324.92 135 325.06 0.15 0.06 135
4 32517 0 324.79 135 325.02 0.16 0.06 135
5 325.30 90 325.09 45 32517 0.09 0.03 45

* Imperial micrometer was used and measurements were converted.

D -D
HOvaIiOFM *100%%

( nom

Measurements Taken By: Date: Title: C FE R
-
1€CNno

SEB 3-Mar-15 Task 12 Tension Test

Measurements Approved By: Date: Specimen |dentification:

JHB 3-Mar-15 12.b (Tension 2) Rags.7efd
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Wall Thickness Measurements

Micrometer Measurements

Pipe Ring Verification

Ultrasonic probe

Micrometer (mm) (mm)
End A - Position B 7.22 7.22
End A - Position D 7.15 113
End A - Position F 7.16 7.16
End A - Position H 7.14 7.15
End B - Position B 7.23 7.23
End B - Position D 7.18 7.18
End B - Position F 7.13 718
End B - Position H 719 7.18

Micrometer ID:
Mitutoyo 0-1"
No. 293-180
Calibration (1"): 1.00015"

Ultrasonic Probe ID:
Model: Dakota Ultrasonics MVX #0.001"
Serial Number: 78000

Ultrasonic Measurements

Seam Weld at 185" location|

Axial Line Locations
(End A view)

Wall Thickness (mm)
] Circumferential Position
Station
0° 45° 90° 135° 180° 225° 270° 315°
1 716 7.25 719 712 7.17 7.08 711 7.14
2 716 7.22 7.18 714 7.15 7.04 712 7.13
3 717 7.23 7.20 713 7.14 7.08 713 7.16
4 7.19 7.21 723 719 7.16 7.08 715 717
5 7.22 7.23 7.22 7.16 7.18 7.08 7.16 7.18
Average Thickness 716 |mm
Standard Deviation| 0.05 |mm
Measurements Taken By: Date: Title: C =
SLS 3-Mar-15 Task 12 Tension Test FER 0l0
Measurements Approved By: Date: Specimen Identification:

JHB 3-Mar-15 12.b (Tension 2)

Page 8 of 9
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0>  270° 180°

A

5 —- -

L | o
1D

) =)
Y
A

SG5andDT5
on back
5.5D 20 _ —_———— .

h 4
A

™ <r
1D

A =)
Y g __

mm  Strain Gauge (5G)
M~ Displacement Transducer (DT)
Y . VIC 3D
Drawing Done By: Date: Title: C- E R
sLS 11-May-16 Task 12 Tension Test 'IE_'Ch nologies
Drawing Approved By: Date: Specimen Identification:
cMJT 19-May-17 12.b (Tension 2) Page 9 of 9
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Task 12 Tension Test

Specimen Identification: 12.c (Tension 3) C-FER Test Summary: _ Rev. 3,June 23, 2017
C-FER Specimen Number: X70-ERW-3-12¢ Test Date: 2-Jul-15
Pipe Characteristics Test Results
Nominal OD (mm) = 323.85 Maximum Net Tensile Foce (kN) = 4 564
Average OD (mm) = 325.02 Maximum Net Axial Stress (MPa) = 642
Nominal Wall Thickness (mm) = 7.14 Pressure at Failure (MPa) = 15.3
Average Wall Thickness (mm) = 7.13
Specimen Length (mm) = 1 786.5 Displacement Transducers
Length/OD = 55 Remote Top Strain at Failure (%) = 1.02
SMYS (MPa) = 483 Remote Bottom Strain at Failure (%) = 1.05
Test Loading Procedure 2D Bridging Strain at Failure (%)=  1.68
1. Specimen was pressurized at at rate of ~2.8 MPa/min to 15.3 MPa
while the machine held the ends fixed. ViIC 3D
2. Specimen was then subjected to axial tension at a rate of 1.6 mm/min Remote Top Strain at Failure (%)=  0.86
(with internal pressure maintained) until the specimen ruptured. Remote Bottom Strain at Failure (%) = 0.85

2D Bridging Strain at Failure (%) = 1.62
Test Parameters

Target Net Pressure (72% SMYS) (MPa)= 153 Strain Gauges
Actual Mean Net Pressure During Testing (MPa)= 15.3 Top Strain at Failure (%) = 1.01
Bottom Strain at Failure (%) = 1.05

Internal Pressure vs Time Hoop Strain at Failure (%)=  0.08

7 16 r Anomaly - Deep Corrosion Patch

s 14 / Length  Width  Depth

T 12 Nominal Dimensions =  0.2D 0.2D 0.4t

é 10 Nominal Dimensions (mm) = 64.77 64.77 285

g 8 Measured Dimensions (mm) = 63.5 64.5 267

e 1

g,/

E / General Comments:

a 2

& o o

0 5 15 20 25 30

10
Elapsed Time (min)

Pipe after Testing:

[Compiled By: Date: Title:

SLS 11-May-16 Task 12 Tension Test

IReviewed: Date: rSpecirr‘en Identification:

CMJT 23-Jun-17 12.c (Tension 3) Page1 a3
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Failure Location

®e!

i 2.0 ¢
o A

3 000006%ﬁ@@%é%0d.‘.’.
*0000000000000000§ 4 o
N 000000000 000008s § 0
0000000000000 O.0
0000000000000 §, o ¢
®s0scc000000000 0%,

- e A -

Compiled By: Date: Title:
SLS 16-May-16 Failure Location
[Reviewed: Date: rSpecirr‘en Identification:
CMJT 19-May-17 12.c (Tension 3) Page2:eha
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Load Plots

Load versus TTS Displacement

5000 T
-End Cap Force

4500 1 ——TTS Force |

/
Net Force
/
P il

4000 H
3500 v
3000 /

2500 / /

2 000 / /

N 7
L i
L7 P

0 5 10 15 20 25 30

Load (kN)

Displacement (mm)

Stroke and Internal Pressure History

30 18

25 a /’ 15

€ 20 / 12 8
£ / = TTS Stroke _E,
= g
- 3
o 15 Internal Pressure 9 o
@ Vd &
E / g
o
10 6 £
2
(%]

5 3

0 0

0 5 10 15 20 25 30
Time (min)

Compiled By: Date: Title: C F E R
-
ecnnol

SLS 12-May-16 Task 12 Tension Test

Reviewed: Date: Specimen |dentification:

CMJT 19-May-17 12.c (Tension 3) Page 3 of 9
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Strain Plots

Load versus 1D Strain

4000

3500

3000 - /— - /

/ / /
2 500
2000 //
// //
1500 7 //
/ R te DT Strain T
1000 / emote rain fop
// Remote VIC Strain Top //
500 Remote DT Strain Bottom {
{/ Remote VIC Strain Bottom //
0 S I I
0 0.25 0.5 0.75 1 1:25 1.5
1D Strain (%)

Load (kN)
N
Q

Load versus 2D Strain

4000

3500 B I
,.r""".-—':”""""""' S G T

3000 - /

2500

2 000 /

1500 / /

1000

500 / = 2D Bridging DT Strain /
/ 2D Bridging VIC Strain /
0 b T T T

0 0.25 0.5 0.75 1 1.25 1.5 1.75 2
2D Strain (%)

Load (kN)

Compiled By: Date: Title: C F E R
-
ECNNOLO¢

SLS 12-May-16 Task 12 Tension Test

Reviewed: Date: Specimen |dentification:

CMJT 19-May-17 12.c (Tension 3) Page 4 of 9
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Strain Plots

Internal Pressure vs. 1D Strain

18

16

14

[

12

10

Pressure (MPa)

Remote Lino Strain Top I

Remote Lino Strain Bottom l

o L I

0.00 0.25 0.50 0.75 1.00 1.25
1D Strain (%)

Internal Pressure vs. 2D Strain

18

16

14

12

10

Pressure (MPa)

2 = 2D Bridging DT Strain

0 I I
0 0.25 05 0.75 i 125 15 175

2D Strain (%)

Compiled By: Date: Title:

C-FER_

SLS 12-May-16 Task 12 Tension Test echno

Reviewed: Date: Specimen |dentification:

Page 5 of 9

CcMJT 19-May-17 12.c (Tension 3)




Page G-35

Pipe Measurements

Seam Weld at 1857 lacation

Axial Line Locations
(End A view)

Axial lines A through H
B g

-~

End A /
1. B A W ~—Hoop Stations 1 though 5
P
3/4D
—t I‘ji\/‘
Pre test Pup Lengths: e
End Ato 1 244 mm
1to2 321 mm o
2t0o3 325 mm
e s
3to4 328 mm -1 2
4t05 317 mm
5t EndB 253 mm 1D
- ~—Center Plane
Total Length 1788 mm R A / 6}
1D
Pre Test Pipe Lengths:
PosionB 1788 mm - ©)
Position D 1786 mm
Position F 1785 mm 1D
Position H 1787 mm
- (s)
Average 1787 mm N
3/4D
Circumferences: 4 Edl
End A measured circumference 1023 mm
End B measured circumference 1023 mm
Measurements Taken By: Date: Title: C E R
SEB 3-Mar-15 Task 12 Tension Test ‘]FEC hnologies
Measurements Approved By: Date: Specimen Identification:
. Page 6 of 9
JHB 3-Mar-15 12.c (Tension 3) 9
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Diameter Measurements

Micrometer:  Mitutoyo 12-18" No 167-152

304.8 mm (12 in) Configuration (all spans) *

304.8 mm Verification rod reading No.167-152: 304.80 mm
Station Spanned Positions (mm)
A-E B-F CG D-H
1 325.20 324.92 32492 | 32482 i
2 | 32520 32512 | 325.02 | 32474 G
3 32517 325.07 32494 | 32492
4 325.12 325.04 325.07 | 325.04
5 325.15 325.07 325.07 | 324.82
Seam Weld at 1857 location
Axial Line Locations
(End A view)
@ @ Ovality
Station [ Max. 0D (mm) |, % | Min.OD(mm) |, c© | Avg.OD (mm) Stdev. (mm) Ovality** (%) a“';::-(o)
1 325.20 0 324.82 135 324 .96 0.16 0.06 135
2 325.20 0 324.74 135 325.02 0.20 0.08 135
3 32517 0 324.92 135 325.02 0.12 0.04 135
4 32512 0 325.04 45 325.07 0.04 0.01 45
5 325.15 0 324.82 135 325.02 0.14 0.05 135

* Imperial micrometer was used and measurements were converted.

D -D
HOvaIiOFM *100%%

( nom

Measurements Taken By: Date: Title: C FE R
-
1€CNno

SEB 3-Mar-15 Task 12 Tension Test

Measurements Approved By: Date: Specimen |dentification:

JHB 3-Mar-15 12.c (Tension 3) Rags.7efd
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Wall Thickness Measurements

Micrometer Measurements

Pipe Ring Verification
Ultrasonic probe
Micrometer (mm) (mm) &
End A - Position B 7.22 722
End A - Position D 717 7.18
End A - Position F 712 7.11
End A - Position H 7.16 7.17
End B - Position B 7.21 7.21
End B - Position D 745 7.15 a
End B - Position F 7.16 7.14
End B - Position H 715 7.15
Micrometer ID:
Mitutoyo 0-1"
No. 293-180
Calibration (1"): 1.00045" Seam Weld at 185° location ) o
Axial Line Locations
(End A, view)
Ultrasonic Probe ID:
Model: Dakota Ultrasonics MVX +0.001"
Serial Number: 78000

Ultrasonic Measurements

Wall Thickness (mm)
. Circumferential Position
Station
0° 45° 90° 135° 180° 225° 270° 315°
1 717 7.19 717 7.18 717 7.08 712 714
2 716 717 7.14 712 7.14 7.05 7.04 7.09
3 716 715 7.13 713 7.15 7.02 7.05 7.07
4 717 7.20 717 7.16 717 7.06 7.07 7.10
5 719 7.18 7.19 715 7.22 7.10 713 7.10
Average Thickness 7.13 |mm
Standard Deviation| 0.05 |mm

SLS 3-Mar-15 Task 12 Tension Test

Measurements Taken By: Date: Title: C F E R

Measurements Approved By: Date: Specimen Identification:

JHB 3-Mar-15 12.¢ (Tension 3) Page 8 ofd
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270° 180°

A
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— o
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Y

A

SG5and DT5
on back
5.5D 2D _— _——— .
Y
A
o =T
Y e
== Strain Gauge (SG)
~ Displacement Transducer (DT)
Y . VIC 3D
Drawing Done By: Date: Title: C- E R
sLS 11-May-16 Task 12 Tension Test 'Ilz_'chnolo gies
Drawing Approved By: Date: Specimen Identification:
cMJT 19-May-17 12.¢ (Tension 3) Page 9 of 9
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