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Dear Ms. Fowke and Mr. Ho:  
 

Enbridge Pipelines Inc.  
Line 9B Reversal and Line 9B Reversal and Line 9 Capacity Expansion Project  
Leave to Open Application No. 6 dated 6 February 2015  
Operation of Line 9B  

 
Background 

On 29 November 2012, Enbridge Pipelines Inc. (Enbridge) applied to the National Energy Board 
(Board) for approval to construct and modify facilities required to increase the capacity of its 
existing Line 9 from 240,000 to 300,000 barrels per day and reverse its flow between the 
Westover Station and the Montréal terminal (the Project).  

On 6 March 2014, the Board issued Order XO-E101-003-2014 (the Order) the effect of which 
authorized the construction and modification of the facilities required for the Project. The Board 
required Enbridge to apply for leave to open the facilities pursuant to section 47 of the National 
Energy Board Act (NEB Act), before the facilities could be placed into service. 

As described below, the Board has issued a Leave to Open Order and Miscellaneous Order. The 
Leave to Open Order allows Enbridge to operate the new piping and assemblies specified in its 
Leave to Open Application No. 6. The Miscellaneous Order requires Enbridge to conduct 
hydrostatic testing on selected segments of Line 9B before it is placed into operation and 
imposes certain other operating conditions. Enbridge cannot place Line 9B into service until the 
results of its hydrostatic testing have been approved by the Board. 
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Leave to Open Application No. 6 

On 6 February 2015, Enbridge filed Leave to Open Application No. 6 in respect of the Project 
facilities. The application was made in respect of the North Westover ‘B’, Hilton ‘A’ Cardinal 
‘A’ and Montréal ‘A’ facilities authorized by the Order and involves new piping and assemblies. 
Enbridge indicated that Leave to Open Application No. 6 will be its final leave to open 
application.  

The Board has reviewed Enbridge’s Leave to Open Application No. 6 and has concluded that the 
new piping and assemblies set out therein are safe to operate and has decided to approve the 
application. Attached is Order OPSO-E101-011-2015 which grants leave to Enbridge to open the 
new facilities subject to Leave to Open Application No. 6. 

The Board recognizes that the effect of approving Leave to Open Application No. 6 will be to 
allow Enbridge to operate Line 9 with increased capacity and Line 9B in reverse flow. The 
Board has considered whether the pipeline will be safe to operate under these conditions and the 
remainder of this letter decision explains the Board’s decision and analysis on this issue.   

Whether the expanded Line 9 and Line 9B are safe to operate in reverse flow 

The Board has decided to issue Order MO-045-2015 under subsections 13(a) and 48(1.1) of the 
NEB Act (the Operating Order) to require Enbridge to perform a hydrostatic test on selected 
segments of Line 9B to validate its in-line inspection results. In reaching its decision, the Board 
has carefully reviewed and considered the information filed by Enbridge pursuant to conditions 
imposed by the Board in its OH-002-2013 Decision and the Order.  

Condition 9 and 10 of the Order required Enbridge to provide information about the integrity of 
Line 9B and repair any critical features that create a threat to the safety of the pipeline: 

• Condition 9 required Enbridge to file an updated pipeline engineering assessment based on 
the in-line inspections and excavations performed on Line 9B. The updated engineering 
assessment had to include, among other things: (i) a remaining life analysis demonstrating 
that Line 9B is fit for service in reversed flow at maximum operating pressure, (ii) a pipeline 
predicted rupture pressure ratio analysis for integrity threats using 100% of the pipe 
material’s specified minimum yield strength as reference, and (iii) a description of in-line 
inspection tool performance; and 

• Condition 10 required Enbridge to repair all features in the pipeline that meet CSA Z662-11 
repair criteria, and all features with a safety factor of less than 125% of maximum operating 
pressure. Enbridge was also required to file with the Board a report that includes a list of the 
features repaired, the features’ sizes, safety factors and repair dates. 
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Enbridge’s in-line inspection on Line 9B is a valuable tool  

Under these conditions, the Board obtained information about the integrity of Line 9B through 
Enbridge’s integrity management program, which uses in-line inspections. The Board has 
observed the progressive development of in-line inspection tools and has significant confidence 
in their ability to detect and characterize defects of various types and sizes. In-line inspections, 
unlike hydrostatic testing, can provide information about the presence or absence of defects in 
the pipeline, their growth rate and confidence about their predictability.  

The Board has reviewed information obtained by Enbridge through its in-line inspection program 
and acknowledges the benefits of Enbridge’s integrity management program on Line 9B. 
Enbridge ran in-line inspection tools at conservative time intervals, made conservative 
assumptions when determining defect growth rates, and conducted a sizable number of integrity 
digs to validate the assumptions in its predictive modeling. The Board will continue to monitor 
Enbridge’s integrity management program as part of the Board’s ongoing compliance 
verification activities. The Board encourages and promotes the use of best available 
technologies, such as in-line inspection tools, to assist companies in managing pipeline integrity. 

Limitations of in-line inspection  

However, the information filed by Enbridge in response to these conditions revealed an 
unacceptable probability that false negatives for metal loss and cracking exist in the pipeline. 
False negatives are features within the published tool specifications that are not reported by in-
line inspection and that are subsequently found during field excavation. False negatives 
demonstrate the limitations of the in-line inspection tool used.  

False negatives, including leak dependant features, with a safety factor close to the minimum 
requirement for repair were randomly found during Enbridge’s field excavations. The potential 
for false negatives that could affect the integrity of the pipeline requires the Board to obtain 
further information so that it can have greater confidence in Enbridge’s in-line inspection results. 
Line 9B is located in a heavily urbanized area. Because of its urbanized location, any liquid 
released from the pipeline will travel rapidly to a water body and affect a large number of people.  

The Board requires Enbridge to conduct validation hydrostatic tests  

It is the Board’s opinion that successful hydrostatic tests of the selected segments of Line 9B will 
demonstrate the pipeline can be operated safely. The in-line inspection work already conducted 
by Enbridge will be further validated by successful hydrostatic tests of the selected segments of 
Line 9B, giving the Board a higher degree of confidence in its integrity. This will also provide 
greater confidence in the effectiveness of Enbridge’s integrity management program related to 
Line 9B.
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The Board has identified three specific test sections on Line 9B.1 These comprise sections of the 
pipeline with the highest probability of failure due to the number of unrepaired integrity features 
remaining after the in-line inspection and repair programs. Successful hydrostatic testing will 
provide the Board with sufficient confidence in the results of Enbridge’s in-line inspection and 
the analysis set out in Enbridge’s updated engineering assessment. Because segments of the 
pipeline which have the highest probability of failure are being tested, the Operating Order 
requires Enbridge to inform the Board of any additional investigative or repair work performed 
prior to the hydrostatic test. 

Potential negative consequence with hydrostatic testing  

The Board recognizes that hydrostatic testing all of Line 9B will provide confidence in the line’s 
integrity; however, hydrostatic testing an existing line is different than hydrostatic testing a new 
pipeline. Hydrostatic testing an existing pipeline may negatively affect the quality of information 
obtained by the pipeline operator through its in-line inspection program. Hydrostatic testing may 
affect defect growth rates and the pipeline operator’s ability to predict defect growth rates in the 
future based on information obtained through prior in-line inspections. If a hydrostatic test of the 
entire line were performed, it will be more difficult for Enbridge to demonstrate Line 9B’s level 
of integrity to the Board until a new series of in-line inspections were completed over several 
years.  

The Board also recognizes possible negative consequences that can be attributed to hydrostatic 
testing, including the potential for defect generation. This was noted by the Board in the           
OH-002-2013 Decision. Some older vintage pipelines with no material toughness may be 
susceptible to subcritical crack growth that may lead to a pressure reversal (i.e. the pipe fails 
during a hydrostatic test and on subsequent re-hydrostatic testing it fails again at a lower 
pressure).  

The potential for negative consequences as a result of hydrostatic testing is low on Line 9B. 
Enbridge has conducted hydrostatic tests on Line 9B in the past. This demonstrates that the 
pipeline is not likely susceptible to pressure reversal.  

The type of hydrostatic test set out in the Operating Order mitigates negative consequences 
associated with hydrostatic testing even though the potential of those consequences is low. The 
Operating Order requires Enbridge to test selected sections of Line 9B to a stress level of 100% 
of the pipe material’s specified minimum yield strength at the highest point in the section, with 
the test pressure held for one hour after pressure stabilization. This test will be followed by a four 
hour leak test at the section maximum operating pressure as specified in CSA Z662-11.
                                                           
1 The segments are: (i) valve segments number 26 and 28 (KP 3167.65 to KP 3185.25); (ii) valve segments number 

41 and 42 (KP 3354.97 to KP 3375.65); and (iii) valve segment number 55 (KP 3580.71 to KP 3601.64). 
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These test parameters increase the benefits received from hydrostatic testing, while reducing the 
potential for crack growth. 

Enbridge must conduct ongoing condition monitoring  

The Operating Order provides for ongoing condition monitoring of Line 9B if the pipeline 
successfully passes the hydrostatic testing. In particular, the Operating Order sets maximum 
intervals for Enbridge to conduct certain aspects of its leak detection strategy on Line 9B. 
Ongoing condition monitoring was imposed because the updated engineering assessment 
indicated that some leak dependent features were observed in the field.  

It is the Board’s view that the ongoing condition monitoring provisions of the Operating Order 
enable Enbridge to proactively detect leaks and minimize their effect. The Operating Order 
requires Enbridge to conduct ground-based leak surveys every two weeks in high consequence 
areas (as identified by Enbridge) and quarterly acoustic in-line inspection tool runs of Line 9. 
Monitoring must continue within these intervals until Enbridge demonstrates that it has 
implemented a leak detection method that provides, at a minimum, similar effectiveness. 
Enbridge must also continuously update its list of high consequence areas to integrate future 
changes in the environmental components of the landscape. 

The Operating Order also incorporates commitments that Enbridge made in its updated 
engineering assessment and builds upon them. In particular, the Operating Order requires 
Enbridge: 

• to conduct a crack in-line inspection tool run within the first year of pipeline’s operation; and 
• to commence operating the expanded Line 9 in reverse flow at 72% of the pipe material’s 

specified minimum yield strength across the length of the pipeline.  

Finally, the Operating Order requires Enbridge to file an updated Engineering Assessment which 
includes the results of the crack in-line inspection tool run, including a run-to-run comparison 
with the information obtained through Enbridge’s previous in-line inspection. Enbridge must 
also file any relevant information from observations made related to the pipeline’s actual 
operating conditions in reverse flow. 

These conditions give the Board confidence that the pipeline will commence operating safely 
and assist the Board in monitoring the pipeline’s integrity as it operates over time. If you have 
any questions, please contact the Board at 403-292-4800 or toll-free at 1-800-899-1265. 

Yours truly, 

Original signed by 

Sheri Young 
Secretary of the Board 


