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APPENDIX 5A — 12-INCH DIAMETER PIPE TEST RESULTS



Test Summary Sheet

Spec. No. 1.1 Testtype 12" NPS
Specimen Details Load Peak End Point
Total Load| 7,338 7,196 |kN
Pipe Diameter, OD 324.4 mm Gross Stress 590.1 578.7 |MPa
Wall thickness, t 12.70 mm Strain LTU[ 0.81% 0.88%
Type High Y/T Strain LMU[  0.81% 0.87%
Grade X65 Strain LBU| 0.91% 0.98%
SMYS 448 MPa Strain LTMBU| 0.83% 0.90%
SMTS 531 MPa CMOD 2.81 6.16 mm
F yield (hoop | axial) 509 | 547 MPa
F tensile (hoop | axial) | 588 | 593 MPa _ _
Strain Notation:
Test temperature 21 °C Strain LTU: avg. strain in uniform strain zone of
Id i
Test pressure 30.20 MPa tSot‘r)avi\;]eLMCLjI:n z(:\%/-lg—us?fa::r??nLLYrﬁfT)?% strain zone of
Specimen |ength, L1 2’138 mm middle weld can (LMU series LVDTSs)
- Strain LBU: avg. strain in uniform strain zone of
Target flaw size 3 x50 mm bottom weld can (LBU series LVDTs)
Number of Flaws 4 (2 per cross-section) o al Weld cans (LU, LMIU and LBU series LVDT)
Target flaw location Pipe body
e (5r0SS Stress Gross stress - smoothed === CTF1-45
e CTF2-225 CBF3-135 e CBF4-315
600 — 9.0
—
500 / 75
< / =
o / €
=3 400 6.0 £
n @)
: / g
= 300 4.5 =
& / o
200 / - 3.0
100 / / 1.5
0 A= 0.0
0.0% 0.2% 0.4% 0.6% 0.8% 1.0%

Remote Strain (%)

*Average strain from LVDTSs in uniform strain zones of all weld cans (i.e. LTMBU strain)

C-FER

Pre-test Measurements Taken By:

JWP

25-Sep-07

PRCI/DOT

(Approval for Testing:

RTP

25-Sep-07

11
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Test Set-up

Photographs

T
2

45° Flaw After Testing

45° Flaw Fracture Surface
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E35 TEMPFERED
L}

C1Fechno logies

Pre-test Measurements Taken By: Date:

JWP

25-Sep-07

PRCI/DOT

‘Approval for Testing:

RTP

25-Sep-07

11
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Instrumentation Layout

. . I o*
PRCI/IDOT Tensile Strain Limits weld
45° 315*
. . . Back face
12 inch Pipe TestInstrumentation
ane 2r0F
Version 1.2 g< Front face
135¢ 225*
Weld seam 180 Weld seam
—— End B (top) -—
o0 4% G0*  135* 180%  225% 2¥0*  3148* [360°
Y &
g
(229) 12"
- (304
g A L TL-90 TT-180 LTU270
152 0 N .4 Station 3
2 4 STA-90 STA- 270
[:EBEII F
12"
(305)
*where guapicabis LTF1-45 LTF2-225
a0
Weld B* ¥ 762
1 CTF1-45 CTF2-225 e
12"
I Clip gauge (3058}
| wvor
¥
» Thermo- 30 - & | LD LA-90 LARI-180 LAAI-270
k4 .
couple 752) 152 g O 'y Station 2
[ ] straingauge ¥ SaH-90 SIH-270
{bi-axial or »* 3A-90 SMA-270
uni-axial)
- Circ.flaw 19"
(30%5) LBF3-135 LBF4-315
Weld A* T : - -
“Where applcabie CBF3-135 CBF4-315 (TE2)
Haming convention 12"
(309}
L—L%DT
C—clip gauge "
T —thermocouple 27 ¥ ry
S— strain gauge (5EE) B LBLU-90 TB-18( LBU-270 - .
(152) I::l I::l 3 Station 1
T—top v SBA-90 SBA-2T0
b —middle ry .
B —bottom 12
q" {3ana)
IJ —uniform strain zone (229)
F —flawhbridging
H —hoop gauge Yy ¥
A —axial gauge
End A (hottom)
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R JWP 25-Sep-07
| ~ I . - 4 Approval for Testing: Date:
=8 - . 1.1
RTP 25-Sep-07

5A3



Specimen Measurements Before Testing

Distance from Scan to Seam

N/A > 3

Weld Number 1 End B
N/A

Weld Letter Label End A
N/A Flaw Location B

Flaw Location A

Distance Between Stations (mm) Pipe Length (mm)
End Ato 1 305 0° 2,138.0
1to2 761 90° 2,138.0
2t03 764 180° 2,138.0
3to End B 308 270° 2,138.0
End A to Location A 688 Average: 2,138.0
Location A to Location B 768
Locatio B to End B 682 Diameter Measurement (mm)
Angle
Circumference (mm) Station 0°-180° | 45°-225° | 90°-270° | 135°-315°
End A 1,021 1 324.434 | 324.282 | 324.333 | 324.333
End B 1,021 2 324.637 | 324.256 | 324.231 | 324.536
3 324.764 | 324.155 | 324.256 | 324.637

Ultrasonic Probe Measurement

Probe Calibration

90° 0.200" gauge block reading: 0.197
0.500" gauge block reading: 0.485
135° Wall Thickness Measurement (mm)
Angle Station 1 | Station 2 | Station 3
00
450 315° 0° 13.00 13.13 13.20
: 45° 12.63 12.76 12.70
90° 12.66 12.65 12.66
90° 270° 135° 12.66 12.66 12.64
180° 12.62 12.60 12.64
225° 12.57 12.60 12.64
135 225° 270° 12.60 12.60 12.66
180° 315° 12.62 12.62 12.63
Average| 12.67 12.70 12.72
Overall average 12.70
C - F E R Jwp 25-Sep-07 PRCIDOT
. )= RTP 25-Sep-07 11
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Specimen Measurements Before Testing

Gauge Length (mm)

Location 0° 45° 90° 135° 180° 225° 270° 315°
LTU 154 150

LTF 610 608

LMU 153 149 153 152

LBF 608 610
LBU 151 155

CTF 8 8

CBF 8 8
Average OD (mm) 324.40

Average ID (mm) 299.01

ID Area (mm?®) 70,219

Gross Area (mm?°) 12,435

Pre-test Measurements Taken By: Date:

C - F E R JwWp 25-Sep-07 PRCIDOT

(Approval for Testing: Date:

RTP 25-Sep-07
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Specimen Measurements Before Testing

A N I —

Defect Size (mm) F1-45
Length 2c 49.85
Depth a, 1.82
a, 2.55
as 3.03
a, 3.02
as 3.18 average depth =
As 2.95 3.06
a, 3.06
ag 3.11
ag 1.88
Q10 1.62
Defect Area (mm? 126.82
Scribe Offset [ N/A

Defect Size (mm) F2-135
Length 2c 50.02
Depth a, 1.54
a, 2.71
as 2.91
a, 2.98
as 2.98 average depth =
ag 3.13 3.02
a, 3.12
ag 2.98
ag 1.95
319 1.81
Defect Area (mm? 125.76
Scribe Offset [ NA

Pre-test Measurements Taken By: Date:

PRCI/DOT

(Approval for Testing: Date:

C"FER P JWP 25-Sep-07

RTP 25-Sep-07

11
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Specimen Measurements Before Testing

2c >

a 1 )

Defect Size (mm) F3-225

Length 2c 50.23

Depth a, 1.85
a, 2.32
as 3.10
a, 3.07
as 2.97 average depth =
3s 3.16 3.09
a, 3.12
ag 3.12
39 2.64
Q10 1.95

Defect Area (mm?) 129.19

Scribe Offset [ N/A

Defect Size (mm) F4-315

Length 2c 50.26

Depth a, 1.89
a, 2.21
as 2.95
a, 3.12
as 3.16 average depth =
3s 2.95 3.03
a7 2.94
ag 3.08
ag 2.85
aig 1.76

Defect Area (mm?) 127.12

Scribe Offset [ NA

C e F E R IWP 25.Sep-07 PRCI/DOT
' RTP 25-Sep-07 11
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Test Summary Sheet

Spec. No. 1.2 Testtype 12" NPS
Specimen Details Load Peak  End Point
Total Load 6,934 6,847 |kN
Pipe Diameter, OD 324.4 mm Gross Stress 554.6 547.6 |MPa
Wall thickness, t 12.77 mm Strain LTU[ 2.02% 2.17%
Type High Y/T Strain LMU| 1.77% 1.91%
Grade X65 Strain LBU| 1.97% 2.11%
SMYS 448 MPa Strain LTMBU| 1.88% 2.02%
SMTS 531 MPa CMOD 3.38 6.06 mm
F yield (hoop | axial) 509 | 547 MPa
F tensile (hoop | axial) | 588 | 593 MPa _ _
Strain Notation:
Test temperature 22 °C Strain LTU: avg. strain in uniform strain zone of
Id i
Test pressure 0.50 MPa tSot‘r)avi\;]eLMCLjI:n z(:\%/-lg—us?fa::r??nLLYrﬁfT)?% strain zone of
Specimen |ength, L1 2’140 mm middle weld can (LMU series LVDTSs)
- Strain LBU: avg. strain in uniform strain zone of
Target flaw size 3 x50 mm bottom weld can (LBU series LVDTs)
Number of Flaws 4 (2 per cross-section) ST 2l Wl o (P LMU and LB series LV Ts)
Target flaw location Pipe body
e— (GrOSS Stress Gross stress - smoothed === CTF1-45
e— CTF2-225 CBF3-135 e CBF4-315
600 9.0
~Y
500 // 7.5
400 6.0
© €
o
s / E
Tn’ 300 4.5 a
) O
< =
N 200 / 30 ©
100 { 15
0 =" 0.0
0.0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0%

Remote Strain (%)

*Average strain from LVDTSs in uniform strain zones of all weld cans (i.e. LTMBU strain)

C - F E R JWP 20-Sep-07 PRCI/DOT
. RTP 20-Sep-07 1.2

5A.8



Photographs

45° Flaw After Testing

45° Flaw Fracture Surface

Pre-test Measurements Taken By: Date:

JWP 20-Sep-07

PRCI/DOT

1@ chnologies [

RTP 20-Sep-07

12
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Instrumentation Layout

. . I o*
PRCIIDOT Tensile Strain Limits weld
45° 315*
. . . Back face
12 inch Pipe Testinstrumentation
=i 270*
Version 1.2 g< Front face
135¢ 225*
180"
Weld seam Weld seam
- End B (top) -—
e 45 90* 135 180°  226° 270 35° [360°
'y A
g
(229 12"
(309}
ot LTU-9D TT-180 LTU-270
152) oa 3 a1 3 Station 3
27" ¥ STA-910 STA-270
[686) F 3
12"
(308
where applicabie LTF1-45 LTF2-225 -
Weld B* r
i CTF1-45 CTF2-225 ven
12"
I Clip gauge (308
I LVDT
k4
w  Thermo- a0 5 4 LNS-(r LARI-90 Lia-a80 LNVRA-2T0
couple 762) | 152 o N T Station 2
[ strain gauge ¥ SH-90 SMH-270
{bi-axial or » S[A-90 SMA-270
uni-axial)
= irc.flaw 12"
(305 LBF3-135 LBF4-215
Weld A* 1 1 i o
swhere applic abie CBF3-135 CBF4-315 (TBZ)
Haming convention 12"
(309
L—L%DT
C—clip gauge "
T —thermocouple 27 L 'y =
S— strain gauge (55E) & LBU-90 TB-18( LBU-270 ¥ .
152) I::l 3 [:l Station 1
T—1op 153 5BA-90 $BIA-270
M —middle ry "
B — bottom 12
g (305)
I — unifarm strain o ne (229)
F —flawhkridging
H—hoop gauge Yy L 4
A —axial gauge
End A (bottom)
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R JWP 20-Sep-07
1 P . -~ T ‘Approval for Testing: Date:
RTP 20-Sep-07

5A.10



Specimen Measurements Before Testing

Distance from Scan to Seam

N/A 5 3

Weld Number 1 End B
N/A

Weld Letter Label End A
N/A Flaw Location B

Flaw Location A

Distance Between Stations (mm) Pipe Length (mm)
End Ato 1 307 0° 2,140.0
1to2 760 90° 2,140.0
2t03 763 180° 2,140.0
3to End B 310 270° 2,140.0
End A to Location A 688 Average: 2,140.0
Location A to Location B 762
Location B to End B 690 Diameter Measurement (mm)
Angle
Circumference (mm) Station 0°-180° | 45°-225° | 90°-270° | 135°-315°
End A 1,021 1 324.612 | 324.282 | 324.282 | 324.460
End B 1,021 2 324.739 | 324.231 | 324.333 | 324.485
3 324.561 | 324.231 | 324.333 | 324.510

Ultrasonic Probe Measurement

Probe Calibration

0.200" gauge block reading: 0.200

0.500" gauge block reading: 0.497

Wall Thickness Measurement (mm)

Angle Station 1 | Station 2 | Station 3
00
0° 13.04 13.04 13.05
45° ) 315° 45° 12.76 12.80 12.83
90° 12.73 12.78 12.72
. R 135° 12.67 12.69 12.68
90 210 180° 12.70 12.78 12.69
225° 12.67 12.73 12.70
135° 2050 270° 12.70 12.76 12.80
180° 315° 12.70 12.78 12.67
Average| 12.75 12.80 12.77
Overall average 12.77
C - F E R Jwp 20-Sep-07 PRCIDOT
. )= RTP 20-Sep-07 1.2

5A.11



Specimen Measurements Before Testing

Gauge length (mm)
Location 0° 45° 90° 135° 180° 225° 270° 315°
LTU 153 153
LTF 610 608
LMU 152 152 151 152
LBF 608 609
LBU 152 151
CTF 8 8
CBF 8 8
Average OD (mm) 324.42
Average ID (mm) 298.88
ID Area (mm?®) 70,160
Gross Area (mm?°) 12,502
C - F E R JWP 20-Sep-07 PRCI/DOT
.. : Yoies . . 1o

RTP 20-Sep-07

5A.12



Specimen Measurements Before Testing

N ) [ S——

Defect Size (mm) F1-45
Length 2c 50.51
Depth a, 1.68
ay 1.94
as 2.92
ay 2.96
as 3.18 average depth =
as 2.97 3.03
a, 3.12
ag 3.04
ag 2.53
Ao 1.44
Defect Area (mm?) 127.82
Scribe Offset [ N/A

Defect Size (mm) F2-135
Length 2c 49.89
Depth a, 1.43
a, 2.88
as 3.06
a, 2.91
as 3.09 average depth =
As 3.04 3.03
a, 3.08
ag 3.00
ag 2.01
a0 1.47
Defect Area (mm? 125.87
Scribe Offset [ NA

Pre-test Measurements Taken By: Date:

PRCI/DOT

(Approval for Testing: Date:

C"' FE R Aataa JWP 20-Sep-07

RTP 20-Sep-07

12
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Specimen Measurements Before Testing

N ) [ S——

Defect Size (mm) F3-225
Length 2c 49.74
Depth a, 1.41
a, 2.82
as 3.02
a, 3.04
as 3.07 average depth =
As 2.95 3.00
a, 2.99
ag 2.91
ag 2.03
I 1.45
Defect Area (mm? 124.16
Scribe Offset [ N/A

Defect Size (mm) F4-315
Length 2c 49.58
Depth a, 1.40
a 1.77
as 2.99
a, 3.11
as 3.08 average depth =
ag 3.01 3.03
a7 3.04
ag 2.95
ag 1.98
10 1.52
Defect Area (mm?) 124.93
Scribe Offset [ N/A

Pre-test Measurements Taken By: Date:

PRCI/DOT

(Approval for Testing: Date:

C"' FE R Aataa JWP 20-Sep-07

RTP 20-Sep-07

12
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Spec. No. 1.3

Test Summary Sheet

Testtype 12" NPS

Specimen Details

Pipe Diameter, OD 324.0 mm
Wall thickness, t 12.70 mm
Type Low Y/T

Grade X65

SMYS 448 MPa
SMTS 531 MPa
F yield (hoop | axial) 437|421 MPa
F tensile (hoop | axial) | 491 | 479 MPa
Test temperature 22 °C

Test pressure 24.20 MPa
Specimen length, L1 2,139 mm
Target flaw size 3 x50 mm

Number of Flaws

4 (2 per cross-section)

Target flaw location

Pipe body

e (5r0SS Stress

Load Peak End Point

Total Load| 6,050 5,971
Gross Stress| 487.0 480.6
Strain LTU| 1.43% 1.47%
Strain LMU| 1.61% 1.66%
Strain LBU| 1.40% 1.44%
Strain LTMBU| 1.51% 1.56%
CMOD 3.85 5.98

Strain Notation:

Strain LTU: avg. strain in uniform strain zone of
top weld can (LTU series LVDTS)

Strain LMU: avg. strain in uniform strain zone of

middle weld can (LMU series LVDTSs)

Strain LBU: avg. strain in uniform strain zone of
bottom weld can (LBU series LVDTSs)

Strain LTMBU: avg. strain in uniform strain zones
of all weld cans (LTU, LMU and LBU series LVDTSs)

Gross stress - smoothed
— CTF2-225
e CBF4-315

kN
MPa

mm

9.0

7.5

— CTF1-45
CBF3-135
600
500
400 /

6.0

/

Stress (MPa)

300 /
200

/

4.5

3.0

100

/

15

2

0.0

.0%

0.0%

0.5%

1.0%

Remote Strain (%)

1.5%

*Average strain from LVDTs in uniform strain zones of all weld cans (i.e. LTMBU strain)

CMOD (mm)

Pre-test Measurements Taken By:

JWP

26-S

ep-07

PRCI/DOT

(Approval for Testing:

RTP

26-S

ep-07

1.3
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Photographs

Test Set-up

315° Flaw After Testing

315° Flaw Fracture Surface

Pre-test Measurements Taken By: Date:

26-Sep-07

PRCI/DOT

C-1I; ER owe

chnologies [

RTP

26-Sep-07

1.3

5A.16



Instrumentation Layout

. . L o=
PRCIDOT Tensile Strain Limits weld
45 315*
12 inch Pipe Test Instrumentation Back face
an® Erin
Version 1.2 g< Front face
135° 2257
Weld seam 180 Weld seam
- End B {top) -—
o 45 90+ 135 180°  225° 270°  315° |360°
F Y A
o
(229) 12"
(309}
W L TU-90 TT-180 LTU-270
150 N ¢ i ¥ Station3
27" v STA-90 STA-270
(685:] F 3
12"
(309}
mwehere dpplca bl LTFT-45 LTF2-225 -
Weld B* L
4 CTF1-45 CTF2-225 e
12"
I Clip gauge (305
I LVDT
¥
w Thermo- a0 B + LmS-0 LIR30 LT8O LIVRS-2T0
couple 762 |0152) N m ¥ Station 2
[] strain gauge ¥ SH-90 SIH-270
{bi-axial or - S[A-90 SMA-2T0
uni-axial)
= Circ.flaw 1
305) LBF3-135 LBF4-315
Weld A* I - - 2
Ywhere anpicable CBF3-135 CRF4-315 (TEZ)
Haming convention 12"
(309}
L—LwDT
C—clip gauge 27 -
T —thermocouple
S — strain gauge (556) B 4 LBU-90 TB-18( LBL-ZT0 ¥ .
I::l v [:l Station 1
_ &2
—iap L SBA-90 SBIA-270
i —middle ry "
B — bottom 12
o (308)
U —uniform strain zone (229)
F — flawhbridging
H —hoop gauge Yy Y
A — axial gauge
End A (bottom)
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R JWP 26-Sep-07
T ~ I . - 4 Approval for Testing: Date:
cCl - - 1.3
RTP 26-Sep-07
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Specimen Measurements Before Testing

Distance from Scan to Seam

N/A 5 3

Weld Number 1 End B
N/A

Weld Letter Label End A
N/A Flaw Location B

Flaw Location A

Distance Between Stations (mm) Pipe Length (mm)
End Ato 1 307 0° 2,138.0
1to2 761 90° 2,139.0
2t03 764 180° 2,140.0
3to End B 305 270° 2,139.0
End A to Location A 687 Average: 2,139.0
Location A to Location B 762
Location B to End B 688 Diameter Measurement (mm)
Angle
Circumference (mm) Station 0°-180° | 45°-225° | 90°-270° | 135°-315°
End A 1,020 1 324.002 | 324.129 | 323.926 | 323.850
End B 1,020 2 324.206 | 324.053 [ 323.952 | 324.053
3 324.231 | 323.977 | 323.748 | 323.952

Ultrasonic Probe Measurement

Probe Calibration

0.200" gauge block reading: 0.196

0.500" gauge block reading: 0.489

Wall Thickness Measurement (mm)

Angle Station 1 | Station 2 | Station 3
00
0° 12.54 12.45 12.55
45° ) 315° 45° 12.88 12.53 12.68
90° 12.59 12.66 12.75
. R 135° 12.89 12.76 12.92
90 210 180° 12.70 12.73 12.74
225° 12.90 12.86 12.84
135° 2050 270° 12.63 12.71 12.91
180° 315° 12.53 12.54 12.60
Average| 12.71 12.66 12.75
Overall average 12.70
C - F E R Jwp 26-Sep-07 PRCIDOT
. )= RTP 26-Sep-07 1.3
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Specimen Measurements Before Testing

Gauge Length (mm)

Location 0° 45° 90° 135° 180° 225° 270° 315°
LTU 155 153

LTF 607 610

LMU 156 156 155 152

LBF 608 610
LBU 151 148

CTF 8 8

CBF 8 12

Average OD (mm) 324.01

Average ID (mm) 298.60

ID Area (mm?®) 70,027

Gross Area (mm?°) 12,424

Pre-test Measurements Taken By: Date:

C - F E R JwWp 26-Sep-07 PRCIDOT

(Approval for Testing: Date:

RTP 26-Sep-07

5A.19



Specimen Measurements Before Testing

a I ~—

Defect Size (mm) F1-45
Length 2c 50.32
Depth a, 1.82
a, 2.91
a3 3.04
a, 3.08
as 2.94 average depth =
As 3.00 3.02
a, 2.96
ag 3.12
ag 1.76
319 1.46
Defect Area (mm? 126.92
Scribe Offset [ N/A

Defect Size (mm) F2-135
Length 2c 51.03
Depth a, 1.43
a, 2.79
as 2.91
a, 2.98
as 3.11 average depth =
As 3.04 3.01
a, 3.07
ag 2.96
ag 2.76
10 2.06
Defect Area (mm? 128.61
Scribe Offset [ NA

Pre-test Measurements Taken By: Date:

PRCI/DOT

(Approval for Testing: Date:

C"FER | P JWP 26-Sep-07

RTP 26-Sep-07

1.3
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Specimen Measurements Before Testing

a I ~—

Defect Size (mm) F3-225
Length 2c 49.94
Depth a, 1.58
a, 2.94
as 3.01
a, 3.02
as 2.92 average depth =
As 3.01 3.00
a, 2.96
ag 3.08
ag 2.11
Q10 1.51
Defect Area (mm? 124.89
Scribe Offset [ N/A

Defect Size (mm) F4-315
Length 2c 49.81
Depth a, 1.85
ay 2.77
as 3.11
ay 3.06
as 3.01 average depth =
ag 3.11 3.06
a, 2.97
ag 3.07
ag 2.78
Ao 1.68
Defect Area (mm?) 126.57
Scribe Offset [ NA

Pre-test Measurements Taken By: Date:

PRCI/DOT

(Approval for Testing: Date:

C"FER P JWP 26-Sep-07

RTP 26-Sep-07

1.3
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Test Summary Sheet

Spec. No. 1.4 Testtype 12" NPS
Specimen Details Load Peak End Point
Total Load| 5,694 5,658 |kN
Pipe Diameter, OD 323.8 mm Gross Stress| 459.5 456.6 |MPa
Wall thickness, t 12.68 mm Strain LTU[ 2.67% 2.74%
Type Low Y/T Strain LMU| 2.78% 2.85%
Grade X65 Strain LBU| 2.84% 2.91%
SMYS 448 MPa Strain LTMBU| 2.77% 2.84%
SMTS 531 MPa CMOD 4.61 6.17 mm
F yield (hoop | axial) 437|421 MPa
F tensile (hoop | axial) | 491 | 479 MPa _ _
Strain Notation:
Test temperature 22 °C Strain LTU: avg. strain in uniform strain zone of
Id LTU series LVDT:
Test pressure 0.38 MPa tSot‘r)avi\;]eLMCLjI:n g\vg. s?l"aa:ilr??n unifo?r)n strain zone of
Specimen |ength, L1 2’134 mm middle weld can (LMU series LVDTSs)
- Strain LBU: avg. strain in uniform strain zone of
Target flaw size 3 x50 mm bottom weld can (LBU series LVDTs)
Number of Flaws 4 (2 per cross-section) o al Weld cans (LU, LMIU and LBU series LVDT)
Target flaw location Pipe body
e (GrOSS Stress Gross stress - smoothed CTF1-45
e CTF2-225 CBF3-135 e CBF4-315
600 9.0
500 7.5
E v
Il
s 400 6.0
3
o 300 45
200 / ///7/" 3.0
100 / // 15
0 L= 0.0
0.0% 0.5% 1.0% 1.5% 2.0% 2.5% 3.0%

Remote Strain (%)

*Average strain from LVDTs in uniform strain zones of all weld cans (i.e. LTMBU strain)

CMOD (mm)

Pre-test Measurements Taken By:

JWP

21-Sep-07

PRCI/DOT

(Approval for Testing:

RTP

21-Sep-07

14
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Photographs

Test Set-up

45° Flaw Fracture Surface

Pre-test Measurements Taken By: Date:

C'_,F ER Jwp 21-Sep-07 PRCI/DOT

(Approval for Testing: Date:

- —“I -ID 3
I@Ein‘lf_‘}lt,ghﬁ e 21-Sep-07 1.4
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Instrumentation Layout

. . I o°
PRCIDOT Tensile Strain Limits weld
45 31A®
. . . Back face
12 inch Pipe TestInstrumentation
=il 270®
Version 1.2 g< Front face
135° 2257
180+
Weld seam Weld seam
J— End B {top) -—
o° 45+ 90® 135° 1800 225° 2F0° 356° [360*
'y I
g
(229) 12"
(305
- » LTU-90 TT-180 LTU-270
152 oa L 4 Station 3
27" v STA-90 STA-2[F0
I:EBE) F 9
12"
(2309}
where applicable LTF1-45 LTF23.225 o
Weld B* ¥
4 CTF1-45 CTF2.225 7en
12"
I Clip gauge (305}
I LVDT
¥
w Thermo- a0 B + LNRI-0 LARS-90 L1180 LIVRI-2T0
L4 -
couple 762 |0152) N N ¥— Station 2
[ strain gauge ¥ SH-90 SWH-270
{bi-axial or » S[A-90 SMA-270
uni-axial)
= Circ.flaw 1
(3035} LBF3-135 LBF4-315
Weld A* ¥ - - -
*where appicabie CBF3-133 CAF4-315 (762)
Haming convention 12"
(309}
L—LvDT
C—clipgauye "
T —thermocouple 27 ¥ i
S— strain gauge (58E) " LBL-90 TE-18( LBL-3T0 - .
& I::l I::l Station 1
(152} 3
T—top \ $BA-00 SBIA-270
W —middle ry .
B — bottom 12
9" (305
IJ —uniform strain zone (229)
F —flawhridging
H —hoop gauge ¥y ¥ L4
A — axial gauge
End A (bottom)
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R JWP 21-Sep-07
T ~ I . - 4 Approval for Testing: Date:
=T . . 1.4
RTP 21-Sep-07

5A.24



Specimen Measurements Before Testing

Distance from Scan to Seam

N/A 2 3

Weld Number 1 End B
N/A

Weld Letter Label End A
N/A Flaw Location B

Flaw Location A

Distance Between Stations (mm) Pipe Length (mm)
End Ato 1 303 0° 2,135.0
1to2 762 90° 2,134.0
2t03 760 180° 2,134.0
3to End B 310 270° 2,134.0
End A to Location A 685 Average: 2,134.3
Location A to Location B 761
Locartion B to End B 689 Diameter Measurement (mm)
Angle
Circumferences (mm) Station 0°-180° | 45°-225° | 90°-270° | 135°-315°
End A 1,020 1 324.028 | 324.002 | 323.088 | 323.494
End B 1,020 2 324.002 | 324.028 | 323.774 | 323.698
3 323.901 | 323.723 | 323.850 | 323.875

Ultrasonic Probe Measurement

Probe Calibration
0.200" gauge block reading: 0.197
0.500" gauge block reading: 0.494

Wall Thickness Measurement (mm)

Angle Station 1 | Station 2 | Station 3
00
o o 0° 12.74 12.55 12.49
45 ; 315 45° 12.74 12.58 12.54
90° 12.74 12.58 12.70
90° 270° 135° 12.85 12.85 12.66
180° 12.65 12.65 12.63
. 225° 12.81 12.86 12.83
135 225 270° 12.76 12.66 12.61
180° 315° 12.64 12.58 12.55
Average| 12.74 12.66 12.63
Overall average 12.68
C - F E R JWP 21-Sep-07 PRCI/DOT
" pa— RTP 21-Sep-07 14
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Specimen Measurements Before Testing

Gauge Length (mm)
Location 0° 45° 90° 135° 180° 225° 270° 315°
LTU 153 152
LTF 609 612
LMU 152 153 152 154
LBF 609 610
LBU 154 152
CTF 8 8
CBF 8 8
Average OD (mm) 323.79
Average ID (mm) 298.43
ID Area (mm?®) 69,950
Gross Area (mm?°) 12,390
C - F E R Jwp 21-Sep-07 PRCI/DOT
.. : Yoies . . »

RTP 21-Sep-07

5A.26



Specimen Measurements Before Testing

S O I —

Defect Size (mm) F1-45
Length 2c 51.46
Depth a; 1.68
a; 1.86
ag 3.10
ay 3.14
as 3.11 average depth =
as 3.13 3.08
a7 2.99
ag 2.99
39 1.88
a0 1.85
Defect Area (mm? 132.47
Scribe Offset [ N/A

Defect Size (mm) F2-135
Length 2c 49.62
Depth a; 1.79
A 2.82
asg 3.16
Ay 3.10
as 3.03 average depth =
g 2.96 3.05
a7 3.03
ag 2.99
39 2.82
a0 1.51
Defect Area (mm? 125.62
Scribe Offset [ NA

Pre-test Measurements Taken By: Date:

PRCI/DOT

(Approval for Testing: Date:

C"FER P JWP 21-Sep-07

RTP 21-Sep-07

14
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Specimen Measurements Before Testing

S O I —

Defect Size (mm) F3-225
Length 2c 50.60
Depth a; 1.80
) 2.82
as 3.00
y 3.09
as 3.03 average depth =
ag 3.13 3.03
az 3.01
ag 2.92
89 2.18
a0 1.52
Defect Area (mm? 128.03
Scribe Offset [ NA

Defect Size (mm) F4-315
Length 2c 49.91
Depth a; 1.48
a; 2.67
az 3.11
Ay 3.15
as 2.95 average depth =
ag 3.13 3.08
a7 3.14
ag 2.97
3y 2.43
a0 1.91
Defect Area (mm? 127.64
Scribe Offset [ NA

Pre-test Measurements Taken By: Date:

PRCI/DOT

(Approval for Testing: Date:

C"FER P JWP 21-Sep-07

RTP 21-Sep-07

14

5A.28



Test Summary Sheet

Spec. No. 1.5 Testtype 12" NPS
Specimen Details

Pipe Diameter, OD 324.4 mm
Wall thickness, t 12.81 mm
Type High Y/T

Grade X65

SMYS 448 MPa
SMTS 531 MPa

F yield (hoop | axial) 509 | 547 MPa

F tensile (hoop | axial) | 588 | 593 MPa
Test temperature 21 °C
Test pressure 30.25 MPa
Specimen length, L1 2,184 mm
Target flaw size 3 x35 mm
Number of Flaws 4 (2 per cross-section)
Target flaw location Weld Centreline

e (5rOSS Stress

= CTF2-225

CBF3-135

Gross stress - smoothed

End Point

7,355

kN

586.7

MPa

1.78%

1.54%

1.77%

1.66%

Load Peak

Total Load| 7,422
Gross Stress 592.1
Strain LTU| 1.70%
Strain LMU| 1.47%
Strain LBU| 1.69%
Strain LTMBU| 1.58%
CMOD 3.49

5.57

mm

Strain Notation:

top weld can (LTU series LVDTS)

middle weld can (LMU series LVDTSs)

Strain LBU: avg. strain in uniform strain zone of
bottom weld can (LBU series LVDTSs)

Strain LTMBU: avg. strain in uniform strain zones
of all weld cans (LTU, LMU and LBU series LVDTSs)

Strain LTU: avg. strain in uniform strain zone of

Strain LMU: avg. strain in uniform strain zone of

CTF1-45

= CBF4-315

600

—_—" 9.0

7.5

500

6.0

400

4.5

300

Stress (MPa)

3.0

200

//

|
=

100

15

0.0

0.0%

1.0%

1.5%

Remote Strain (%)

2.0%

*Average strain from LVDTs in uniform strain zones of all weld cans (i.e. LTMBU strain)

CMOD (mm)

Pre-test Measurements Taken By:

JWP

23-Nov-07

PRCI/DOT

(Approval for Testing:

RTP

23-Nov-07

15
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Photographs

45° Flaw Macro Images

45° Flaw Fracture Surface

Pre-test Measurements Taken By: Date:

C'1F E R JWP 23-Nov-07 PRCI/DOT

echnolo gi es [ 15

RTP 23-Nov-07

5A.30



Instrumentation Layout

. . .. o=
PRCIDOT Tensile Strain Limits weld
45° 315°
12 inch Pipe TestInstrumentation Back face
gge 270*
Version 1.3 Front face
135° 225*
180+
Weld seam Weld seam
[— End B {top) -—
0* 48%  90*  135% 180°  225° Z70°  315* [360*
ry
Float
A LTU-90 Tr-180 LTU-270 & 3"(7E)
& Y Station 3
{152) A ation
Float ¥ 3" (76}
A
12"
(308
*where applcabie LTFT-45 LTFA-225
Weld B* X
CTF1-45 CTF2-225
12"
I Clip gauge (308
I LVDT Equal
¥
x Thermo- LRI TLAM90 LA Ter  TLARI-2T0 & Equal
couple Float B = = - ¥ .
I (157) £ i 3 Station 2
|:| Strain gauge " SMH-90 ] | SAH-2T0 ) ¥ Equal
{bi-axial or 4 t SA-30 SMA-270
uni-axial) Equal
— Circ.flaw 1"
(305) LBF3-135 LBF4-315
Weld A* i F
where aopic e CBfF3-135 CBF4-315
Haming convention 12"
(3048}
L—LvDT
?‘tﬂipga“ge | Float +
i dieg 5 LBU-90 LBU-370 £ (76)
S—strain gauge y sg; 75180 i Y Station 1
T—tap "
M —middls " h 4 ¥ 376
B —bottom
Float
U —uniform strain zone
F —flavwhbridging
H—hoop gauge Yy
A—axial gauge
End A {bottom)
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R JWP 23-Nov-07
1 P . -~ T ‘Approval for Testing: Date:
RTP 23-Nov-07

5A.31



Specimen Measurements Before Testing
Distance from Scan to Seam
-129 mm (towards 315°) 5 3
Weld Number 1 End B
Weld A 776-L
Weld B 776-M
Weld Letter Label End A
Weld A B . Weld B*
Weld B C Weld A *where applicable
Distance Between Stations (mm) Pipe Length (mm)
EndAto 1l 309 0° 2,184.0
1to2 781 90° 2,184.0
2t03 782 180° 2,184.0
3to End B 311 270° 2,184.0
End A to Weld A 689 Average: 2,184.0
Weld A to Weld B 804
Weld B to End B 691 Diameter Measurement (mm)
Angle
Circumference (mm) Station 0°-180° | 45°-225° | 90°-270° | 135°-315°
End A 1,025 1 324.536 | 324.206 | 324.307 | 324.485
End B 1,025 2 324.663 | 324.256 | 324.206 | 324.485
3 324.434 | 324.409 | 324.333 | 324.358
Ultrasonic Probe Measurement
Probe Calibration
0.200" gauge block reading: 0.199
0.500" gauge block reading: 0.499
Wall Thickness Measurement (mm)
Angle Station 1 | Station 2 | Station 3
00
45° 315° 0° 13.081 13.183 13.157
45° 12.802 12.751 12.776
90° 12.751 12.776 12.751
90° 270° 135° 12.725 12.776 12.751
180° 12.751 12.751 12.751
. 225° 12.725 12.751 12.725
135 225 270° 12.776 | 12.751 | 12.751
180° 315° 12.802 | 12.776 | 12.751
Average| 12.80 12.81 12.80
Overall average 12.81
C - F E R JWP 23-Nov-07 PRCI/DOT
" RTP 23-Nov-07 1.5

5A.32



Specimen Measurements Before Testing

Gauge Length (mm)

Location 0° 45° 90° 135° 180° 225° 270° 315°
LTU 152 153
LTF 612 610
LMU 148 153 151 154
LBF 607 609
LBU 153 153
CTF 8 8
CBF 8 8
CBW 28 28
Average OD (mm) 324.39
Average ID (mm) 298.78
ID Area (mm?®) 70,111
Gross Area (mm?®) 12,535
C - F E R JWP 23-Nov-07 PRCIDOT
" RTP 23-Nov-07 1.5
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Specimen Measurements Before Testing

S O I —

Defect Size (mm) F1-45
Length 2c 35.16
Depth a; 1.47
a, 1.86
as 2.97
a, 2.94 average depth =
as 3.04 2.98
ag 1.81
a, 1.16
ag
39
10
Defect Area (mm? 80.16
Scribe Offset [ N/A

Defect Size (mm) F2-135
Length 2c 34.57
Depth a; 1.44
a, 1.79
as 3.02
a, 3.15 average depth =
as 3.05 3.07
ag 1.81
a, 1.34
ag
9
210
Defect Area (mm? 80.42
Scribe Offset [ NA

Pre-test Measurements Taken By: Date:

PRCI/DOT

(Approval for Testing: Date:

C"FER P JWP 23-Nov-07

RTP 23-Nov-07

15
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Specimen Measurements Before Testing

S O I —

Defect Size (mm) F3-225
Length 2c 35.25
Depth a, 1.39
a, 1.78
as 2.99
a, 2.97 average depth =
as 3.04 3.00
ag 1.96
ay 1.41
ag
9
210
Defect Area (mm? 80.82
Scribe Offset [ N/A

Defect Size (mm) F4-315
Length 2c 34.84
Depth a, 1.32
a, 1.83
a3 3.14
a, 3.13 average depth =
as 3.03 3.10
ag 2.07
a, 1.56
ag
9
210
Defect Area (mm? 81.86
Scribe Offset [ NA

Pre-test Measurements Taken By: Date:

PRCI/DOT

(Approval for Testing: Date:

C"FER P JWP 23-Nov-07

RTP 23-Nov-07

15
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Test Summary Sheet

Spec. No. 1.6 Testtype 12" NPS
Specimen Details

Pipe Diameter, OD 324.5 mm
Wall thickness, t 12.82 mm
Type High Y/T

Grade X65

SMYS 448 MPa
SMTS 531 MPa

F yield (hoop | axial) 509 | 547 MPa

F tensile (hoop | axial) | 588 | 593 MPa
Test temperature 22 °C
Test pressure 0.33 MPa
Specimen length, L1 2,176 mm
Target flaw size 3x35 mm
Number of Flaws 4 (2 per cross section)
Target flaw location Weld Centreline

e (5r0SS Stress

Load Peak End Point
Total Load| 7,032 7,008 |kN
Gross Stress 560.3 558.3 [MPa
Strain LTU| 4.63% 4.76%
Strain LMU|  4.70% 4.84%
Strain LBU| 4.54% 4.68%
Strain LTMBU| 4.64% 4.78%
CMOD 3.73 >5.11* |mm

* clip gauge unseated

Strain Notation:

top weld can (LTU series LVDTS)
Strain LMU: avg. strain in uniform str
middle weld can (LMU series LVDTSs)

bottom weld can (LBU series LVDTSs)

Strain LTU: avg. strain in uniform strain zone of

ain zone of

Strain LBU: avg. strain in uniform strain zone of

Strain LTMBU: avg. strain in uniform strain zones
of all weld cans (LTU, LMU and LBU series LVDTSs)

Gross stress - smoothed

e CTF1-45 e CTF2-225
CBF3-135 e CBF4-315
600 9.0
500 /ﬁ 75
g £
S 400 60 E
- o
? / o)
o 300 4.5 =
3 l O
200 l - 3.0
//
100 , e 1.5
0 % 0.0
0.0% 1.0% 2.0% 3.0% 4.0% 5.0%
Remote Strain (%)
*Average strain from LVDTSs in uniform strain zones of all weld cans (i.e. LTMBU strain)
C- F E R MDM 21-Nov-07 PRCI/DOT
' RTP 21-Nov-07 1.6
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Photographs

135° Flaw After Testing

Test Set-up

W

., 135° Flaw Clip Gauge

135° Flaw Macros

Pre-test Measurements Taken By: Date:

C-_lF E R MDM 21-Nov-07 PRCIDOT
e

chnologies [ 16

RTP 21-Nov-07
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Instrumentation Layout
. . .. o®
PRCIDOT Tensile Strain Limits weld
45° 315*
12 inch Pipe TestInstrumentation Back face
gge 270*
Version 1.3 Front face
138° 2257
180
Weld seam Weld seam
[— End B {top) -—
o0* 45°  O0*  135° 180°  225° 2700 3157 [3R0°
A
Float
ot LTU-9p T7-180 LTU-270 £ 376
157 T Station 3
Float L 3"TE)
F Y
12"
(308
fwhere applicable LTFT-45 LTF2-225
Weld B* ¥
CTF1-45 CTF2-225
12"
| Clip gauge (305)
I LVDT Equal
¥ *
x Thermo- Float . LRI TLAM90 LA Ter  TLARI-2T0 A Equal
couple e “ Sg) I 3 5 1— Station 2
[ strain gauge " SH-90 | L ShH-270 | ¥ Equal
{hi-axial or 4+ I S[UA-30 SMA-270
uni-axial) Equal
- Circ.flaw 12"
(305) LBF3-135 LBF4-315
Weld A* i F
fwhere applica i CBF3-135 CBF4-315
Haming convention 12"
(305
L—LvDT
?‘tﬁ”pga“ge | Float -
—thermocouple f Y LBL-90 LBU-370 )]
S—strain gauge B TB-180 4 v Station 1
(152 3
T—tap "
M—middle " h 4 ¥ 3" (TE)
B — bottom
Float
U —uniform strain zone
F —flavwhbridging
H—hoop gauge Yy
A—axial gauge
End A {bottom)
Pre-test Measurements Taken By: Date:
PRCI/DOT
C- F E R MDM 21-Nov-07
j Approval for Testing: Date:
1.6
RTP 21-Nov-07

5A.38



Specimen Measurements Before Testing
Distance from Scan to Seam
132 mm 5 3
Weld Number 1 End B
Weld A 776-N
Weld B 776-O
Weld Letter Label End A
Weld A E . Weld B*
Weld B F Weld A *where applicable
Distance Between Stations (mm) Pipe Length (mm)
EndAto 1l 308 0° 2,176.0
1to2 778 90° 2,176.0
2t03 778 180° 2,176.0
3to End B 312 270° 2,176.0
End A to Weld A 691 Average: 2,176.0
Weld A to Weld B 790
Weld B to End B 695 Diameter Measurement (mm)
Angle
Circumference (mm) Station 0°-180° | 45°-225° | 90°-270° | 135°-315°
End A 1,024 1 324.485 | 324.587 | 324.663 | 324.612
End B 1,025 2 324.358 | 324.256 | 324.206 | 324.536
3 324.561 | 324.688 | 324.612 | 324.714
Ultrasonic Probe Measurement
Probe Calibration
0.200" gauge block reading: 0.199
0.500" gauge block reading: 0.499
Wall Thickness Measurement (mm)
Angle Station 1 | Station 2 | Station 3
00
45° 315° 0° 13.208 13.310 13.259
45° 12.776 12.700 12.751
90° 12.802 12.776 12.802
90° 270° 135° 12.776 12.776 12.675
180° 12.725 12.751 12.700
. 225° 12.751 12.776 12.776
135 225 270° 12.827 | 12.751 | 12.776
180° 315° 12.700 | 12.776 | 12.700
Average| 12.82 12.83 12.80
Overall average 12.82
C = F E R MDM 21-Nov-07 PRCI/DOT
RTP 21-Nov-07 1.6
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Specimen Measurements Before Testing

Gauge Length (mm)

Location 0° 45° 90° 135° 180° 225° 270° 315°
LTU 153 152
LTF 610 609
LMU 148 151 150 152
LBF 608 624
LBU 150 152
CTF 8 8
CBF 8 8
CBW 28 28
Average OD (mm) 324.52
Average ID (mm) 298.89
ID Area (mm?) 70,163
Gross Area (mm?°) 12,552
C- FER MDM 21-Nov-07 PRCI/DOT
RTP 21-Nov-07 1.6
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Specimen Measurements Before Testing

a I ~__ @@

Defect Size (mm) F1-45
Length 2c 34.88
Depth a, 1.55
a, 1.95
as 2.91
a, 3.02 average depth =
as 3.02 2.98
ag 1.79
a, 1.52
ag
39
10
Defect Area (mm? 79.33
Scribe Offset [ N/A

Defect Size (mm) F2-135
Length 2c 35.13
Depth a; 1.42
a, 2.07
as 3.02
a, 2.91 average depth =
as 3.06 3.00
ag 1.88
a, 1.52
ag
9
210
Defect Area (mm? 80.38
Scribe Offset [ NA

Pre-test Measurements Taken By: Date:

C' FER : MDM 21-Nov-07

PRCI/DOT

(Approval for Testing: Date:

RTP 21-Nov-07

1.6
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Specimen Measurements Before Testing

2c >

a I ~__ @@

Defect Size (mm) F3-225

Length 2c 35.29

Depth a; 1.34
a, 1.75
as 3.06
a, 3.11 average depth =
as 2.93 3.03
ag 2.08
a, 1.50
ag
9
210

Defect Area (mm? 81.71

Scribe Offset N/A

Defect Size (mm) F4-315

Length 2c 35.06

Depth a; 1.45
a, 2.03
as 3.08
a, 3.12 average depth =
as 2.96 3.05
ag 1.82
a, 1.58
ag
9
210

Defect Area (mm? 81.47

Scribe Offset N/A

C- FER MDM 21-Nov-07 PRCI/DOT
RTP 21-Nov-07 1.6
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Test Summary Sheet

Spec. No. 1.7 Testtype 12" NPS
Specimen Details Load Peak End Point
Total Load| 7,563 7,499 |kN
Pipe Diameter, OD 324.4 mm Gross Stress 606.2 601.0 |[MPa
Wall thickness, t 12.74 mm Strain LTU[ 5.20% 5.44%
Type High Y/T Strain LMU[  4.60% 4.79%
Grade X65 Strain LBU| 4.56% 4.73%
SMYS 448 MPa Strain LTMBU| 4.74% 4.94%
SMTS 531 MPa CMOD 3.75 6.06 mm
F yield (hoop | axial) 509 | 547 MPa
F tensile (hoop | axial) | 588 | 593 MPa _ _
Strain Notation:
Test temperature 22 °C Strain LTU: avg. strain in uniform strain zone of
Id i
Test pressure 30.20 MPa tSot‘r)avi\;]eLMCLjI:n ébg?;f;ﬁ ?nLL\J/I’::I)fT)?% strain zone of
Specimen |ength, L1 2’176 mm middle weld can (LMU series LVDTSs)
- Strain LBU: avg. strain in uniform strain zone of
Target flaw size 3x35 mm bottom weld can (LBU series LVDTs)
Number of Flaws |4 (2 per cross section) SRR R S e
Target flaw location HAZ
e (5rOSS Stress Gross stress - smoothed
e CTF1-45 e CTF2-225
CBF3-135 e CBF4-315
700 10.5
600 f 9.0
E 500 / 7.5 ’g
S
2 400 / l 60 o
@ O
(%]
2 300 45 3
" |
200 3.0
/ / |
100 — 1.5
/
0 - 0.0
0.0% 1.0% 2.0% 3.0% 4.0% 5.0%

Remote Strain (%)

*Average strain from LVDTs in uniform strain zones of all weld cans (i.e. LTMBU strain)

Pre-test Measurements Taken By:

MDM

26-Nov-07

PRCI/DOT

(Approval for Testing:

RTP

26-Nov-07

1.7
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Photographs

225° Flaw Macro Images

Pre-test Measurements Taken By: Date:

CtIF E R MDM 26-Nov-07 PRCI/DOT
e

chnolo g ies [ 1.7

RTP 26-Nov-07

5A.44



Instrumentation Layout

. . I o*
PRCIDOT Tensile Strain Limits weld
45 31A®
. . . Back face
12 inch Pipe TestInstrumentation
=il 270*
Version 1.3 Front face
135¢ 225"
180
Weld seam Weld seam
JE— End B {top) -—
o0® 45+ Q0® 135° 180° 225° 270°  35° |3B0°
'
Flaat
ot LTU-9) TT-180 LTU-270 £ = (76)
¥ .
1529 . Station 3
Float L 4 3" (7E)
ry
12"
(309}
e here applica bl LTF1-45 LTF2-225
Weld B* ¥
CTFT-45 CTF2-225
12"
I Clip gauge (3058}
I VDT Eqqual
k4 *
w Thermo- T LA TLM-G0 T LVIL-TB0  TLAMU-2T0 & Eqgual
couple Float B =3 == ¥ Station 2
(152 [ ) | 1 ation
[ strain gauge 1 smH-90] | SMH-270 ] ¥ Equal
{bi-axial or * t S[VIA-30 SMA-270
uni-axial} Equal
w— Circ.flaw 12"
305) LBF3-135 LBF4-315
Weld A* i F
*where applcabie CBF3-133 CBR4-315
Haming convention 12"
(309}
L—LwDT
?‘tﬂip gaude | Float v
—thermocouple ry LEU-90 LBLU-2T0 T
S— strain gauge ’ 5% T6-184 i ¥ Station 1
T—top "
M —middle T ¥ 3" (76)
B — bottom
Float
U — uniform strain zone
F —flawhridging
H —hoop gauge Yy
A — gxial gauge
End A (hottom)
Pre-test Measurements Taken By: Date:
PRCI/DOT
C - F E R MDM 26-Nov-07
1 P . -~ T ‘Approval for Testing: Date:
RTP 26-Nov-07

5A.45



Specimen Measurements Before Testing

Distance from Scan to Seam

156 mm 3

Weld Number 1 End B
Weld A 776-V
Weld B 776-W

Weld Letter Label End A
Weld A B Weld B*
Weld B c WeldA* .+ here applicable
Distance Between Stations (mm) Pipe Length (mm)
End Ato 1 305 0° 2,176.0
1to2 781 90° 2,176.0
2t03 781 180° 2,176.0
3to End B 308 270° 2,176.0
End A to Weld A 686 Average: 2,176.0
Weld A to Weld B 801
Weld B to End B 689 Diameter Measurement (mm)
Angle
Circumference (mm) Station 0°-180° | 45°-225° | 90°-270° | 135°-315°
End A 1,024 1 324.256 | 324.383 | 324.307 | 324.612
End B 1,023 2 324.333 | 324.434 | 324.536 | 324.485
3 324.358 | 324.561 | 324.383 | 324.409

Ultrasonic Probe Measurement

Probe Calibration

90° 0.200" gauge block reading: 0.199
0.500" gauge block reading: 0.499
135° Wall Thickness Measurement (mm)
Angle Station 1 | Station 2 | Station 3
OO
0° 12.929 12.979 12.979
45 4 315 45° 12.700 | 12.751 | 12.725
90° 12.725 12.725 12.776
90° 270° 135° 12.725 12.700 12.700
180° 12.725 12.700 12.675
225° 12.675 12.675 12.725
135° 225° 270° 12.675 12.700 12.700
180° 315° 12.675 12.675 12.776
Average| 12.73 12.74 12.76
Overall average 12.74
C - F E R MDM 26-Nov-07 PRCIDOT
' i RTP 26-Nov-07 L7

5A.46


