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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. 

Tindal is the first of the MLV sites to be excavated and assessed. This report compares the DCVG 

results for Tindal 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 Tindal 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 Tindal 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. 

3 Results 

3.1 DCVG 

There was one recorded DCVG result at Tindal MLV. The defect are 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 Tindal MLV 10.0 % 
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Dig up of the Tindal MLV reported the following coating defects of Table 2.  

Table 2: Coating Defects Within Vicinity of DCVG Detected Defects 

DCVG Defect 
Number 

Section Photo Log / Notes 

1 MLV Appendix 3, Photo 0783, 0807, 0808 and 0818. 
Several coating defects on MLV. No corrosion evident. 

- North Canusa Sleeve Appendix 3, Photo 0800, 0802, 0815 and 0867. 
No coating defect reported. Pitting corrosion 
underneath canusa sleeve. 

- South Canusa Sleeve  Appendix 3, Photo 0796, 0797, 0798, 0799, 0816, 
0818, 0819. 
1400mm crack downstream of south canusa sleeve. 
Pitting corrosion underneath canusa sleeve. 

 

3.2 Coating Inspection 

Several coating defects were found in the Coal Tar Epoxy (CTE) coating at Tindal MLV, which jeeped 

out under holiday testing; refer photo 0783. In spite of this the CTE coating at Tindal MLV did not 

suffer from blistering corrosion to the same extent as other sites. The canusa sleeves which join 

sections of yellow jacket did not appear damaged, though a 1400mm crack in the yellowjacket to the 

south canusa sleeve had developed partially into the sleeve. 

3.3 Metal loss 

Metal loss was reported underneath two areas of canusa sleeve to the north and south of the MLV. 

In both cases pitting corrosion was found, with a maximum penetration depth of 1.0mm into the 

pipe wall beneath the north canusa sleeve. The area of corrosion was limited to the pipe surface 

directly exposed to the canusa sleeves, this defect was not detected by DCVG survey which suggests 

that the corrosion is due to the shielding effect of the canusa sleeves. A Coating Damage Assessment 

report was used to document the metal losses, refer to Appendix 2. 

3.4 Pigging Data 

Pigging data is available for these line segments around the area of corrosion. Results of the 

magnetic field profile in the area around the south canusa sleeve weld are attached, refer to 

Appendix 4 . Due to the small corrosion pit size the pig was unable to detect a significant disruption 

to the induced magnetic field strength in the area and metal loss does not appear apparent, note 

however that the pigging data is dated to 2003. 

3.5 RSTRENG Analysis 

RSTRENG analysis was completed over the more severe area of corrosion to the north anchor block. 

The pipe wall thickness in the area is 7.90mm (refer to Appendix 1) and the Coating Damage 

Assessment metal loss form issued from site (Appendix 2) indicates the maximum pit depth of 

1.0mm. The results of the RSTRENG analysis indicate that the pipeline passes for the current 

Maximum Operating Pressure (MAOP) of 9,650kPag (refer to Appendix 5). The AGP design factor is 

0.72 which translates to a required safety factor of 1.39 and the RSTRENG results satisfy this case. 
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3.6 LRUT 

LRUT was conducted at Tindal MLV from September 17-18, 2012. Extracts from the LRUT report are 

presented in Appendix 6. The diagram in Appendix 6 shows the setup and location of the LRUT probe 

when undertaking the test. Two LRUT ‘shots’ were conducted from the north (Test Point 1, TP1) and 

south (Test Point 2, TP2) in order to examine the condition of the pipe wall underneath the  support 

blocks. 

Test Point 1 

Test Point 1 is the forward LRUT shot at Tindal. The concrete support block begins 1.4m from the 

sensor head and as shown in the results of Appendix 6 there are no anomalies detected from this 

point onwards for this shot. The T-piece welds were detected at 2.2m and 2.7m, and the MLV was 

detected at a range of 3.53m. 

Test Point 2 

Test Point 2 is the backward shot at Tindal. The concrete support block begins 1.4m from the sensor 

head and as shown in the results of Appendix 6 there is a single anomaly detected at 1.76m in the 

horizontal plane of the pipe for this shot. There was no reported coating defect or corrosion evident 

during blasting and the LRUT report suspects that the anomaly is due to the clamp at that location. 

The T-piece welds were detected at 2.2m and 2.7m, and the MLV was detected at a range of 3.54m. 

4 Discussion 
Comparing the results of DCVG to the areas of excavation, 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 was one significant coating defect found at Tindal MLV, a 1400mm crack found in the 

yellowjacket which extended partially into the southern canusa sleeve. Traces of CP product build-up 

within the coating defect suggest that this is the likely cause of the DCVG reading. The pipe was 

recoated up to 5700mm from the MLV indicating that the yellowjacket defect was between 5700mm 

to 4300mm from the MLV, yet the 10.0% DCVG result was recorded at the MLV itself. Typically the 

DCVG is reported to be accurate to within 2 metres, therefore the DCVG result was either actually 

detecting the several coating defects on the MLV or the DCVG report generalised the ‘MLV’ result. 

DCVG and Metal Loss Defects 

Metal loss due to corrosion was detected in the areas identified by the DCVG survey underneath the 

canusa sleeves, however, the lack of coating damage and CP product in the area rules out the 

connection between the DCVG readings and corrosion.  
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Coating Condition 

As can be seen in photo 0783 the pipe coating appeared to be in satisfactory condition with the 

exception of the yellowjacket crack in photo 0796. The areas of corrosion found were directly 

underneath the canusa sleeve to the point where the factory applied yellow jacket ended, therefore 

corrosion has resulted from the canusa sleeve being ineffective against water ingress, and 

simultaneously acting as the CP shield. Photo 0802 and 0803 clearly show the disbondment between 

the north canusa sleeve and the pipe, and subsequent corrosion resulting. 

LRUT 

One anomaly was reported in the area of the south concrete anchor block. The anomaly was 

detected in the horizontal flexural mode and was a grade 2 anomaly lying in the -32db to -26db 

range, and classified as a minor anomaly. The anomaly coincides with the point that the steel clamp 

is bolted over the pipe to secure the pipe to the concrete block, therefore given the location the 

coating has probably been locally affected and resulted in a localised change to the coating profile 

and detectable by LRUT. 

5 Recommendation 
LRUT reported that corrosion was not detected within the support blocks at Tindal MLV, however 

removal of the canusa sleeves uncovered areas of significant pitting corrosion both north and south 

of the MLV concrete support blocks. The condition of the yellowjacket coating to the south was poor 

due to a 1400mm long crack, and the canusa sleeves appeared satisfactory prior to removal, 

however incorrect application of the canusa sleeves at this site is the suspected cause of the 

corrosion as this is the second instance of this issue being recorded.  

The canusa sleeve coating was removed, the exposed pipe area was sand blasted and recoated with 

a high build 2 part epoxy. 

6 Conclusion 
Due to the limited area of excavation at the site (MLV only), conclusions on the effectiveness of the 

DCVG survey completed at this site cannot be drawn on the basis of this survey alone. The DCVG did 

however successfully detect the appearance of a large crack defect in the yellowjacket coating 

directly to the south of the MLV. A minor anomaly detected using LRUT was determined to be 

coating related due to a pipe clamp over that point on the pipe, and not attributed to metal loss in 

the pipe. No metal loss was indicated by LRUT within the concrete anchor blocks. 

The condition of the CTE coating inspected was satisfactory, however, the canusa sleeves to both 

north and south of the MLV have failed to protect the pipe from moisture ingress and led to 

shielding corrosion underneath. It is uncertain how widespread the problem with the canusa sleeves 

are along the AGP, however the issue is known to APA and a program of investigation and 

replacement is in progress. 
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Appendix 1 MLV Layout. 
 





 

Tindal MLV 
Coating Assessment Report 
Below Ground Station Piping Repair Project 

 

BGS-RP-A-0005 Rev 0B  Page 6 

Appendix 2 Coating Damage Assessment Forms 
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Appendix 3 Photo Log 
Photos: 
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Appendix 4 Pigging Data 
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Appendix 5 RSTRENG Analysis 
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Site:

P = 2StFT/D [kPa] - Calculated Pressure 9,639.644

Established MAOP [kPa] 9,650

Pipe Outside Diameter [mm] 323.90

Pipe Wall Thickness [mm] 5.250

SMYS [MPa] 413

Total Length [mm] 116

Effective Length: Start 1.00 End [mm] 115.00

Effective Length [mm] 114.00

Effective Area [mm]² 114.01

Max. Pit Depth [mm] 1.000

Max.Depth/Wall Thickness 0.19

RESULTS OF ANALYSIS:

CORROSION PROFILE:

METHOD Max. Safe Pressure [kPa] Burst Pressure [kPa] Safety Factor

RSTRENG - Effective Area 9650 13755 1.43

RSTRENG - 0.85dL 9650 14042 1.46

ASME B31 G 9650 13490 1.4

Tindal MLV

Tindal MLV 16/04/2013

Ben Parkin

Tindal MLV

Design Factor 0.72
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Appendix 6 LRUT 
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