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1 Introduction

Direct Current Voltage Gradient (DCVG) surveys have been conducted at each scraper station along
the Amadeus Gas Pipeline (AGP) to give an indication of the condition of the coating at each site.
However, the accuracy of these DCVG surveys at the scraper stations is uncertain due to the
possibilities of Cathodic Protection (CP) shielding and interactions between different pipe sections.

To correlate the DCVG results to actual defects, 5 scraper stations, 4 Main Line Valves (MLVs) and 9
anchor blocks have been selected to be excavated and to undergo coating assessment. The results of
these excavations and coating assessments will help determine the expected condition of the
remaining stations and MLV’s, and provide key information into the decision to excavate them or
not.

Aileron is the fourth of the MLV sites to be excavated and assessed. This report compares the DCVG
results for Aileron to the results of the coating assessment following excavation including Long
Range Ultrasonic Testing (LRUT).

After coating assessments had been conducted, the station pipework was cleaned by abrasive
blasting and recoated with Luxepoxy, a high build 2 part epoxy coating.

2 Method

In April 2012 a DCVG survey was conducted on the Aileron MLV. These results have been included in
this report for comparison to determine if there is a correlation between the DCVG survey data and
actual coating defects around the MLV.

The Aileron MLV has been excavated and assessed, see Appendix 1. For major defects a coating
defect assessment has been conducted, completed coating defect assessment forms are in Appendix
2. Appendix 3 contains any referenced photos and the photo log.

The results of the DCVG survey and the coating defects assessments have been compared to
determine if there is a correlation between the DCVG survey and actual coating defects in Section 4
Discussion.

Finally, the LRUT survey results from GL Noble are examined to determine whether there is any
metal loss on the pipe within concrete anchor blocks or support blocks.

3 Results

3.1 DCVG
There was one recorded DCVG result at Aileron MLV. The defect is summarised in Table 1 below. As
there is only the single result a plan and elevation drawing is shown in Appendix 1.

Table 1: DCVG Detected Defects

DCVG Defect Number Section IR

1 Aileron MLV 6.7%
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Dig up of the Aileron MLV reported the following coating defects of Table 2.

Table 2: Coating Defects Within Vicinity of DCVG Detected Defects

DCVG Defect ID# Section Photo Log / Notes
Defect
Number
MLV 6.7% IR 1 MLV coating Appendix 3, Photos 4825, 4827, 5085,
5086
MLV 6.7% IR 2 Tee north of MLV Appendix 3, Photos 4819, 4829, 4830,
5078, 5083, 5084

3.2 Coating Inspection

There were coating defects found to the MLV CTE coating of the MLV, termite damage was found to
the north (photos 0608, 0611) and south (photos 0667, 4823, 5076) of the MLV, and canusa sleeves
north (photos 4818) and south (photos 4822, 4824) of the MLV were disbanded from the pipe.
Coating Damage Assessment reports were prepared to document the coating defects which were
attributed to metal loss only however, refer to Appendix 2.

3.3 Metal loss

Metal loss was reported underneath CTE coating on the MLV, and a small amount of corrosion was
found at the tee north of the MLV. The metal loss defect ID #1 is attributed to a mill defect however
as the coating did not jeep (refer photo 4827) and the shape of the defect is consistent with mill
scale defects than corrosion. Minor pitting corrosion was detected in metal loss ID #2, with a
maximum penetration depth of 0.28mm underneath the tape wrap. The area of corrosion was
probably not detected by DCVG survey as the coating did not jeep out. Coating Damage Assessment
reports were prepared for each are of metal loss found, refer to Appendix 2.

3.4 LRUT

LRUT was conducted at Aileron MLV from March 21, 2013. Extracts from the LRUT report are
presented in Appendix 4. The diagram in Appendix 4 shows the setup and location of the LRUT probe
when undertaking the test. Two LRUT ‘shots’ were conducted from the south (Test Point 1, TP1) and
north (Test Point 2, TP2) in order to examine the condition of the pipe wall underneath the MLV
support blocks.

Test Point 1

Test Point 1 is the forward LRUT shot at Aileron MLV looking north. The concrete support block
begins 1.21m from the sensor head as shown in the scan results. As shown in the results of Appendix
4, a minor coating anomaly due to a pipe clamp is detected at 1.7m (refer photo 0667), tee-piece
welds are detected at 1.96m and 2.49m and the valve body detected at 3.31m. Refer to photos
0667, and the schematic drawing of TP1 in Appendix 4 for cross references of these LRUT results. No
corrosion was detected within the concrete support block.

BGS-RP-A-0013 Rev OA Page 2




Aileron MLV
APA GVOUP /‘\ Coating Assessment Report

L Below Ground Station Piping Repair Project

Test Point 2

Test Point 2 is a forward shot at Aileron MLV, looking south, at the MLV north support block, refer to
photo 0669. The LRUT detected three coating anomalies related to defects found in the coating due
to termite damage at 0.44m, 0.65m and 0.93m. The pipe clamp was detected at a range of 1.39m,
the two girth welds of the tee were detected at 1.75m and 2.36m, and the valve body detected at
3.17m. Refer to Appendix 4 for the LRUT result. No corrosion was detected within the concrete
support block.

4 Discussion

Comparing the results of DCVG to the areas of dig up, it is possible to compare the results and
correlate the DCVG data to areas of coating defects and corrosion. Due to the limited area of pipe
which was dug up there are only few results to report.

DCVG and Coating Defects

There were several significant coating defect found at Aileron MLV associated with termite damage
and canusa sleeve failure. Little or no trace of CP product build-up around any of the coating defects
indicate that the DCVG result could be due to another nearby coating defect which was not
uncovered, or due to a defect within the concrete support block which was not found. The DCVG did
successfully identify the area as having coating defects however the accuracy is not conclusive in this
case.

DCVG and Metal Loss Defects

Detected DCVG in the area of the Aileron MLV is likely to have resulted from coating defects. Metal
loss due to shielding corrosion was found underneath the tape wrap of a tee next to the MLV which
did not jeep out with several thousand volts. The DCVG measurement is not attributed to the
corrosion at Aileron MLV as the corrosion is identified as due to CP shielding from the coating, and
other defects in the area are the probable cause of DCVG reading.

Coating Condition

As can be seen in photos the tape wrap, CTE coating and canusa sleeves appeared to be in poor
condition. The CTE coating on the MLV has reported to have several small defects and a significant
amount of termite damage had completely removed areas of tapewrap coating.

LRUT

No corrosion was detected at the Aileron MLV by the LRUT survey.

5 Recommendation

LRUT survey reported that corrosion was not detected within the support blocks at Aileron MLV, and
removal of coating of the north tee revealed only a minor amount of pit corrosion due to shielding.
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The condition of the coating was generally poor due to termite damage to the tape wrap in many
locations, CTE coating blisters on the MLV, and canusa sleeve disbondment.

The coating was removed, the exposed area of the pipe was blasted and recoated with Luxepoxy, a
high build 2 part epoxy coating. No further recommendation is therefore made.

6 Conclusion
Due to the limited area of excavation at the site, conclusions on the effectiveness of the DCVG

survey cannot be drawn on the basis of this survey alone. The DCVG result however successfully
identified several coating defects around the MLV.

No anomalies were detected using LRUT and no metal loss was detected within the concrete support
blocks. The general condition of the coating surrounding the MLV and piping was poor with a
number defects discovered.
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Appendix 1 MLV Layout.
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KP: Work Order No:
nomoves syt et COATING DAMAGE ASSESSMENT Page 1
Location
Pipeline: Excavation Date: /’f/ ’?/ 20(%
Section: Sovrit Swi of Mq(_u,-g Digup Reason: , @é{,‘%/ SR T on
Kilometre Point: /&/uizeomw LY, DCVG Measurement: &7
Zone: ' Defect Length from survey (m): ’

Easting: CMMS Work Order No: [’;ggg 3 o;
Northing:

Surrounding Description:
(Buildings, drains, etc)

Phofos Description Time(s) photo taken or viewfinder number
|24as the Surrounding landscape
camera date Site facing increasing chainage

and fime been - = - ;
gset Gorrect[y? Site faC|ng decreaslng Chafnage

Pipe with coating $w%25 4%y
Please remember

. . . 7
to take both close Pipe with coating removed J"-f-e—{j P

up (no closer than | Pipe cleaned 50¢ é 6’4’% .
500mm) and wide Pi . !
photos. ipe repaire

Soil and CP
Soil Description (tick one or more from each column):

l;}and Fine ‘ Dusty
Loam | Coarse D
Clay Gravel | E/D:ymp

Black | Rocky j Wet
Red Dirt |

Pipeline Soil Cover Depth (m): /- <2 Soil pH: é

Pipe To Soil Potential (V): —{- &2 Soil Resistivity (Ohms): Pin Spacing 1.5m

Coating Is there a coating defect (Y/N)?
Coating Description: Any white buildup from cathodic protection (Y/N)?
Yellow Jacket Any evidence of termite damage (Y/N)?

%I Sleeve Any moisture inside the coating (Y/N)?
Any stress corrosion cracking (Y/N)? [¥ecnpeer®h - NiA
Has the coating lifted away from the pipe (Y/N)?

If yes, how far around the pipe has it lifted (mm)?
Sketch of coating / corrosion damage completed (Y/N)?
Coating Defect Length (mm): 3o Coating Defect Width (mm): Ze

Coating Defect Comments: _ e
CTE_famT Hao BLSTIERS ThpguCuor’ T (Comime .

T[T

i

C) oAl ow Vews Tizafizo T i Sposade [Pk




KP:

Metal Loss

Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)?

Is there any metal loss (Y/N)?

N

Work Order No:
Page 2

If Yes, Engineering must be contacted IMMEDIATELY.

If there is any metal loss, complete the remaining
section of this form and contact Engineering

IMMEDIATELY.

The following measurements should indicate whether defects INTERACT

Interaction Rules:

1. Consider each defect as a rectangular box.

2. Draw a larger box around each defect,
extending length and width as per Figure 1.

3. IF BOTH larger boxes intersect with the
originai defect boxes, the defects interact.

4. The dimensions reported on this form are
the dimensions of the defect after

interaction - dimensions A and B as shown in
Figure 1.

Maximum Depth (mm):

Wall thickness (mm):

Longitudinal dimension (A) (mm):
Gircumferential dimension (B) (mm):

Clock Position (ooing in direction of flow):

Distance from longitudinal weld (mm):

Distance from nearest girth weld (mm):
{if no girth weld has been found, do not excavate further)

f

W
4-L$>!-+L+§+L+

—
i
RN

@ Defect 1

/A Defect 2

%’MVW
AV

Defect size
after

interaction

— S —pia—
N
5
4..—_._

Figure 1

<R

2190
_eN VviE [Fpg flaex .
499

Repair
Length of Pipe Wrapped (mm):

Other Repair Information:

(o IR M;u/_@ At _AssrcirnTizns _ Fgz Idons el 45 Aomzaswis

Blasiza  Avn  iPamiito bfirtt_ Dpe vg Lumﬂws-/ “HB,

Dig Up Comments:

qﬂ Lt Lelas Szi=T 4{\//) M :

Operator: @% Signature: i <— Date: ;g[gfzazy
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KP: Work Order No:
sty tem o COATING DAMAGE ASSESSMENT Page 1
Location
Pipeline: Excavation Date: r‘7/ ’7'/20 /3
Section: Nogruzen  TE¢ Digup Reason: gr,,,{e Lot SPHET o
Kilometre Point: ,42,_,5,@” My DCVG Measurement:
Zone: Defect Length from survey (m):
Easting: CMMS Work Order No: plly Ho7]
Northing:

Surrounding Description:
(Buildings, drains,

efc)

Photos

Has the
camera date
and time been
set correctly?

Description

Time(s) photo taken or viewfinder number

Surrounding landscape

Site facing increasing chajnage

Site facing decreasing chainage

b " Pipe with coating ¢€29 €19 2% 8
ease remember : - : - 77

to take both close LT Pe with coating removed S07¢

up {no closer than | Pipe cleaned Yoy §o¢3

500mm) and wide Pi red 7

photos. ipe repaire E
Soil and CP

Soil Description (tick one or more from each column):

(] Sand
am |
Clay |
# Black

" @ Red Dirt |

0 Fine El Dusty
Coarse 5 D
Gravel | B/Dzlymp
Rocky =

Pipeline Soil Cover Depth (m): /- 2 Soil pH: é

Pipe To Soil Potential (V): —~/-%G2  Soil Resistivity (Ohms): Pin Spacing 1.5m
Coating Is there a coating defect (Y/N)? '
Coating Description: Any white buildup from cathodic protection (Y/N)? A/
Yellow Jacket Any evidence of termite damage (Y/N)? A
Sleeve Any moisture inside the coating (Y/N)? Af
= Wrapping Any stress corrosion cracking (Y/N)? gggﬁhﬁ,’:ﬂ:&gﬁm N/A
FBE

= Paint

Has the coating lifted away from the pipe (Y/N)? N
If yes, how far around the pipe has it lifted (mm)?
Sketch of coating / corrosion damage completed (Y/N)?

Coating Defect Length (mm):

Coating Defect

=T

Comments:

J2E S len i vl

Coating Defect Width (mm):

7o Rzt Lfanr bps Gvag e7iz.
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KP: Work Order No:
Page 2
Metal Loss
Is there any deformation of the pipe
(dent, gouge or not round) (Y/N)? A If Yes, Engineering must be contacted IMMEDIATELY.
Is there any mefal loss (WN)? If there Is any metal loss, complete the remaining
section of this form and contact Engineering
IMMEDIATELY.
The following measurements should indicate whether defects INTERACT
Interaction Rules: w
. i . Ll L
1. Consider each defect as a rectangular box &’ il N Dafect |
2, Draw a larger box around each defect, T A
extending length and width as per Figure 1. 2 ?Z/ Defect 2
g D
3. IF BOTH larger boxes intersect with the . Defect size
original defect boxes, the defects interact. 7 VI ofter
4. The dimensions reported on this form are T A wisraghion
the dimensions of the defect after i e e
interaction - dimensions A and B as shown in A
Figure 1. l
Figure 1
Maximum Depth {(mm): o 2¢ *
Wall thickness (mm): | |
Longitudinal dimension (A) (mm): 3 B S
Circumferential dimension (B) (mm): .
. Figure 2
Clock Position (looking in direction of flow): 2

Distance from longitudinal weld (mm): Onr T AEE

Distance from nearest girth weld (mm): g-o
(if no gitth weld has been found, do not excavate further)

Repair
Length of Pipe:Wrapped (mm):

Other Repair Information:

L 212 | /Acvis /4;40 ﬁﬂ’f% //./gﬂ/: fon ‘3 M LZacH S
D Az %oo;/ A AprAaswe Blasitio  Awn  Fm7iin Wiy
L /%A f%x/y' /B

Dig Up Comments:

Sowu  llss  Sori  Loam  rp  PesrP
T TR piTIE Maunwiss el —THIZ l/fdmn}‘;)’.

Operator: ,W_ﬁ“‘/“‘- A %g Signature: _%_ Date: 012
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Appendix 3 Photo Log

Photos:
0667
0669
4818
4819
4822
4823
4824
4825
4827
4829
4830
5076
5078
5083
5084
5085

5086
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Appendix 4 LRUT

INSPECTION REPORTS — Cont’d

Date of
Inzp.

Thickness LEUT Coveraze
mearured at Diistance
Head Lacation

{mm] (m)
AMin | Alx AC [ UC [ RC

Inzpection Finding: / Comments | Bemarks

Line IT): 14" Wa

nchope scrapper station (Forw

ard only)

TP 12

20.3.2013

8.8 2.0

- 174

Mo sipmificant finding= noted along test length
dwng testing.

Line ID: 10" Wauchope Blow down line (Forwar

d only)

TF1

20.3.2013

T8 8.0

- 273

A Vertical flevpnral mode recorded above the 9%
threshold. Moted at 0. 56m from sensor head

Line ID: 10" Wauchope Blow down line (Forwar

d only)

TPZ

20.3.2013

78 8.0

Mo sipmficant finding= noted along test length
dwng testing.

Line ID: 10" Wauchope Blow down line (Forwar

d only)

TP 3

20.3.2013

78 8.0

- 154

Mo sipmficant finding= noted along test length
dwng testing.

Line ID: 10" Wauchope Blow down line (Forwar

d only)

TP 4

2032013

18 80

- 3.0

Mo sipmficant finding= noted along test length
dwng testing.

Line ID: 10" Wauchope Blow down line (Forwar

d only)

TP 5

20.3.2013

78 8.0

- 154

Mo sipmficant finding= noted along test length
dwng testing.

Line ID: 14" Aileron gas line (Forward only)

TF1

2132013

3.3 9.0

- | 3351

A Honzontal and Vertical flesnural mode
recorded above the 9% threshold Moted at 0.48
to 0.76m from sensor head.

Line ID: 14" Aileron gas line (Forward only)

TPZ

2133013

3.3 9.0

- 317

A Vertical Sexoural mode recorded above the 9%
threshold. MNoted at 0.44 to 0.93m from sensor
head.

Legend: Underground (UG}, Abovesround (AG), Road Crossmg (FC), NEWT — Net Remaimme Wall Thickness
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Line Identification: 14" Aileron gas line
. .

I — Head Lecoiion (7

I[<11 — Vot FRing
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Test Point1  : 147 Aileron MLV gas line {(Forward Shot only)
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N Below Ground Station Piping Repair Project

Test Point 2 : 14" Aileron MLV gas line (Forward Shot only)
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