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1 SUMMARY
This  report presents  the results  of a 5-year review of the safety management study for the 
Victorian transmission pipeline network.  The previous  study had been comprehensive and 
this  review mainly looked for changes  to land use that might have invalidated findings  from 
the earlier work.  Few such changes were found and none were substantial.

The opportunity was taken to review and revalidate assessment of generic  threats  to the 
pipelines, and to reassess  previous  risk evaluations.  No material changes  were necessary as 
a result of these reviews.

The review confirmed compliance of the Victorian transmission pipeline network with the 
safety requirements of AS 2885.

2 INTRODUCTION
The objective of this study was  to review and update the safety management study (SMS) 
for the Victorian transmission pipeline network operated by APA.  The previous SMS was 
done in mid 2007.  AS 2885.3-2001  requires that that each SMS be reviewed at intervals  of 
not more than 5  years, and the current review fulfils  that requirement.  The SMS was 
conducted in compliance with the process specified in AS 2885.1-2007.

Because this study is  a review, and there is  no evidence that the previous  SMS was  seriously 
deficient, the approach adopted was  that the findings of the previous  study would generally 
be accepted (without detailed re-examination or amendment) provided that there had been 
no change in the pipeline surroundings.  Hence the main focus  of the current study was to 
reassess  the land use around each pipeline.  More attention was  given to the few cases 
where there had been a change since 2007.

Items from the previous  SMS that had actions or were subject to risk evaluation were 
reviewed in more detail than others.  Generally those with actions  required no further 
attention since APA  have closed out all actions from the previous  SMS (except those relating 
to cased crossings  which recur in this  SMS anyway).  Those with risk evaluations  were 
reviewed in detail.

This report assumes that readers are familiar with the AS 2885 process.

3 SCOPE AND PROCESS
This  study covers  all transmission pipelines  operated by APA  in Victoria (including the line 
from Barnawartha that extends  into NSW as  far as  Culcairn).  Appendix 1 contains  a 
database report listing all pipelines (with some technical parameters), sorted by TP number.

Prior to reviewing the route of each pipeline a workshop examined all the generic threats 
from the previous  SMS, plus a few new items  that were identified in the course of discussion.  
Generic  threats  included both those that are repetitive (eg. typical road crossing) and those 
that are non-location-specific  (eg. most corrosion issues).  Generic threats  and their 
mitigation are documented in the database.

This  study has not included pipeline facilities  as they will be the topic  of a separate SMS and 
report.

The SMS review took place through a series of workshops  held in the APA  Dandenong offices 
between late May and early August 2011.  Workshop participants are listed in Appendix 2.

The previous  SMS was largely recorded in a GIS-linked database, at least for all  location-
specific items.  However APA  found that database difficult to use.  This  SMS has  used a 
simpler database that is  not GIS-linked but is  more usable.  Data was transferred from the 
old to the new database and retained all significant information (data on feature locations 
and descriptions, threat mitigation data, risk evaluation data).  

The old data contained various  minor errors  and inconsistencies  (eg. KPs, feature names, 
feature descriptions, spelling errors, etc), some of which have been removed but many may 
remain.  In particular the KPs  of pipeline features  are often only a general indication of 
location rather than a precise definition.  The legacy errors  and inconsistencies  are not 
material to the conclusions of this study.

Pipeline Safety Management Study Review ! ! Victorian Transmission Pipelines
! ! Revision A

Peter Tuft & Associates! 22 August 2011! Page 4



The database contains  over 3100  records  and this  report makes  no attempt to present all of 
that detail.  The database is  provided to APA  and should be interrogated directly if detailed 
data is required.

(A  portion of the T74 pipeline between Wollert and Euroa was not reviewed through the 
workshops for this  study because it had only recently been reviewed in detail as  part of the 
MAOP  upgrade study for that pipeline.  However the location classification and the few 
location-specific threats from that local study have been added to the database.)

4 GENERIC THREATS
Generic  threats were reviewed in detail, unlike location-specific issues, because they are the 
foundation of the SMS.  The previous SMS had recorded the generic  threats in a spreadsheet 
but for this study they were entered into the database.  There are 44 repetitive threats  and 
26 that are non-location-specific.  

For eight of the generic  threats  the workshop was not confident that they are fully controlled 
by the mitigation measures  so these were carried forward to risk evaluation; most were for 
general metropolitan installation where the potential consequences  of a failure are higher 
than for rural pipelines.  Three of these threats  were found to have a risk rank of 
Intermediate (but ALARP) and the remainder were Low or Negligible.  (There is  further 
discussion of risk evaluation in Section 6 below.)

Of the risks  ranked Intermediate, two involved corrosion and the other related to auger 
damage to pipe in the metropolitan area (expected to be a growing threat as use of mini-
HDD rigs  increases  for utility installation and particularly for the forthcoming National 
Broadband Network).  In all three cases  the worst case failure is  a small-medium leak with 
limited consequences.  The workshop judged that none of the evaluated generic  threats 
would to lead to a full bore rupture.

No generic threats presented an intolerable risk.

Details of the workshop deliberations on generic threats are contained in appendices:

• Appendix 3  All generic threats

• Appendix 4  External interference protection (generic threats)

• Appendix 5  Design or procedural measures (generic threats)

• Appendix 6  Risk evaluation (generic threats)

5 LOCATION CLASSIFICATION REVIEW
Land use around each pipeline was reviewed in detail  with the aid of aerial imagery from the 
GIS and other sources (Google Earth, NearMap) and with the input of the pipeline operator 
responsible for the area.  The GIS showed not only the pipeline centreline but also the extent 
of the “measurement length” defined by AS 2885.1-2007 (the 4.7  kW/m2 radiation contour 
within which unprotected people are at risk of serious injury from an ignited full bore 
rupture).  The focus of the workshop was on land use within this measurement length.

In making the assessment of current location classification no reference was made to 
previous  assessments; this  was  a fresh and independent review.  Nevertheless  because a 
major objective of this SMS was to identify changes in location class some attention was 
subsequently given to the previous  location classification in places where land use had 
changed.

The pipeline operators  are intimately familiar with their areas and were able to advise where 
a change in land use had occurred in the last few years.  Evidence of change was  also 
available from aerial photography taken at different times.  Changes were rare and generally 
limited to areas  where urban growth is  occurring on the outskirts  of Melbourne and larger 
towns.  In a few places  additional isolated houses had been built but rarely if ever in 
sufficient number to alter the location classification.

Where changes  were identified the pipeline protection measures  in the area were briefly 
reviewed.  This  review lead to only a very small number of minor recommendations  such as 
increased patrol frequency in a couple of locations.  Recommended actions are discussed 
further in Section 7  below.  There was no suggestion from the workshops that any additional 
physical protection should be considered at any location.
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Location classes  were assigned solely on the basis  of existing land use, or in rare instances 
an imminent future land use such as  urban development that is currently in progress.  
However potential future uses, such as  may be permitted by an existing planning scheme, 
were ignored for the purpose of this  SMS.  If those future uses  occur they can be assessed at 
the time the development is  proposed and appropriate adjustments can made to the SMS on 
the basis of the information then available; to address them now would only be speculative.

The classification tended to be conservative.  Demarcations between classes R1-R2, R2-T1 
and T2-T1  are often not clear since house and building density is spread on a continuous 
spectrum.  There may be minor inconsistencies across this SMS because it took place over a 
period of many weeks  and involved different participants  in the workshops.  But because 
classes were always assigned quite conservatively any minor discrepancies are not material.

Each pipeline section of a single location class was  recorded in the Sections  part of the 
database.  The data recorded includes  the start and end KPs  (and length), the primary and 
secondary location classes and a brief description of the land use.  Appendix 7 presents  the 
same information.  (The data is  also provided as  an Excel spreadsheet for more convenient 
manipulation if required.)

The location classification in the SMS database should be regarded as the definitive record of 
the pipeline location classes  as at the time of this  SMS.  The current classification is  likely to 
differ from that shown on the route plans  or other pipeline records  for various reasons, 
including the fact that location classification for pipeline design purposes  must include 
potential future land uses while the classification arising from these workshops reflects only 
the current land use as noted previously.

6 RISK EVALUATIONS
A  total of 28  threats were judged to require risk evaluation.  Eight of these were generic 
threats as  discussed earlier in Section 4.  Of the remainder, fifteen were “All Controls  Fail” 
scenarios  at specific  locations, three concerned corrosion in cased crossings  at specific 
locations and two addressed aircraft impact adjacent to a landing ground (in fact only a 
single threat but it spanned two pipeline sections so needed two entries).

Details of all risk evaluations are in Appendix 8.

Some evaluations  were done for the first time as  part of this  SMS, others  were originally 
from the 2007  SMS but were reviewed in the recent workshops.  As  noted elsewhere, there 
may be some minor inconsistencies between evaluations  done by different groups at 
different times but that is  inherent in the AS 2885 SMS process; all assessments  appear 
conservative and the overall outcomes remain valid.

Of the twenty location-specific  risk evaluations, three resulted in risk ranks  of Intermediate 
(but ALARP), thirteen Low and four Negligible.

The Intermediate risks comprised two “All Controls Fail” cases  involving pipe puncture by 
large excavators  in highly populated areas  and one case of corrosion in a cased crossing 
supplying Newport power station (hence substantial supply consequences).  All three were 
shown to be ALARP and hence tolerable.

Given the extent of the Victorian transmission pipeline network, including large sections of 
high population density, the low number of risk evaluations  and the resulting generally low 
risk ranks demonstrate a level of pipeline safety that is well within the required standard.

7 ALARP
Risks  that are ranked Intermediate must be shown to be As  Low As  Reasonably Practicable 
(ALARP) in order to be accepted at tolerable.  ALARP  should be demonstrated through a cost 
benefit analysis, but inverting that process  to calculate a maximum justifiable spend (MJS) is 
an equally valid but simpler approach.  Mitigation measures  that cost more than the MJS do 
not need to be considered, and if there are no mitigation measures less  than MJS then 
ALARP  has  been demonstrated.  MJS is  given by (cost of failure) x (probability of failure) x 
(proportionality factor), the latter representing the “grossly disproportionate” term in the AS 
2885 definition of ALARP.

For the six Intermediate risks in this  study an MJS was  calculated for three; for the other 
three it was unnecessary because there is simply no further mitigation available with current 
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technology, short of abandoning or rebuilding the affected pipelines (clearly unjustifiably 
costly).

ALARP details from the database (including MJS) are presented in Appendix 9.

8 ACTIONS
Most safety management studies  generate moderately long lists  of actions.  Because this 
SMS is a review of an existing SMS the number of actions  generated was  very small -  only 
five.  They are presented in Appendix 10.

The 2007  SMS had a much longer list of actions.  APA  advised that all previous  actions  had 
been closed and they were not reviewed further in this SMS.

9 CONCLUSIONS
Review of the safety management study for the Victorian transmission pipeline network has 
confirmed that it meets the safety requirements of AS 2885.
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WORKSHOP DETAILS
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APPENDIX 3

ALL GENERIC THREATS
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APPENDIX 4

EXTERNAL INTERFERENCE PROTECTION 

(Generic Threats)
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APPENDIX 5

DESIGN OR PROCEDURAL PROTECTION

(Generic Threats)
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APPENDIX 6

RISK EVALUATION

(Generic Threats)
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APPENDIX 7

LOCATION CLASSIFICATION

(Pipeline Sections)
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APPENDIX 8

RISK EVALUATION

(Location-Specific Threats)
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APPENDIX 9

ALARP ANALYSIS
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APPENDIX 10

RECOMMENDED ACTIONS
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