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Figure 5: Example of a Track Sectioning Cabin (TSC) 
 
The costs and chronology of the Bolingbroke Feeder Station project are included at Table 9. 
 
Table 9: Chronology and Costs – A02099 Bolingbroke Feeder Station 

Stage Date Project Cost 
or Estimate Comments 

CRIMP September 2006 $16,000,000  

Business Case November 2007 $29,900,000   

Project Plan July 2007 $29,900,000   

Completion Report Forecast - -   

Actual cost to date December 2009 $29,726,002  

RAB Submission 2008/2009 October 2008 $27,829,918 Excludes IDC 

RAB Submission IDC $555,892   

RAB Submission QR Services $498,370  

Forecast Final Cost (Excluding 
IDC and QR Services) 

 $66,985,330  

  $30,962,563  

Future Claim RAB 09/10 $3,132,645  

Total Forecast Final Cost  $32,016,825  
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9.7.3 Prudency of Scope 

The project: 

 is “below rail” infrastructure; 

 was completed in 2008/2009; 

 was approved by the relevant Customer Group and the Authority; 

 was identified in the Network Asset Management Plan and estimated at $11.75m; and 

 was funded by QR Network. 

 
The Bolingbroke Feeder Station was required to increase power supply capacity to allow throughput 
tonnages of 140 mt/a45 by accommodating a train separation of between 20 and 24 minutes.46  A 
throughput of 140 mt/a requires an average of 40 services over the belt per day47 and based on 
historical fluctuations in traffic flow this equates to a peak of up to 57 services over the belt per 
day48; at approximately 25 minutes separation.  The QR target is slightly lower than 25 minutes 
and would allow for a moderate increase beyond 140 mt/a or some contingency.   

 
The Connor’s Range section of the Goonyella System between Jilalan and Bolingbroke creates a 
system constraint because of the time required to negotiate the range for loaded and unloaded 
trains49.  QR Network has a speed restriction of 50 km/h and a policy of no more than two trains on 
the Connor’s Range section simultaneously due to braking considerations..  This constraint is 
reasonable as a major derailment occurred in 200150 and having more than two trains on the range 
increases the risk exposure.  Designing the power system to cope with a 20 minute separation 
aligns the power supply, the signalling and the system constraint.   

 
The modelling result presented in the “Goonyella System (Coppabella to the Ports) Power Systems 
Capacity Analysis” report indicates that a 21 minute separation would be possible, however, 
“overloading will occur occasionally due to random traffic patterns”51.  In this report, the extra 
feeder station at Bolingbroke is justified based on contingency events.  However, the report also 
states QR Network was already having problems with overloading in the Goonyella System at 
Coppabella and Wandoo and QR Network controlled these problems by enforcing the 30 minute 
separation.  This minimum separation solved the overloading problem but restricted the throughput 
to below 122 mt/a; therefore action was required as the capacity would be exceeded by the 
contract tonnages for 2011/2012 (125 mt/a). 
 
Evans & Peck has simulated the train traffic with a 22 +/-2 minute separation distributed by a 
random variable using a Railplan Model.  The result of this simulation indicates that, without a 
Bolingbroke Feeder Station, the Oonooie Feeder Station would be substantially overloaded on a 
frequent basis.  Evans & Peck also simulated the system with a 32 +/-2 minute separation; under 
this scenario the Oonooie Feeder Station was not overloaded.  The Evans & Peck power capacity 
analysis is included in Appendix K. 

                                               
45 Goonyella System (Coppabella to the Ports) Power Systems Capacity Analysis, QR, May 2007, Best Value Report Section 2.2 
46 Goonyella System (Coppabella to the Ports) Power Systems Capacity Analysis, QR, May 2007, Best Value Report Section 2.3 
47 40 services of 9,600 tonne (net) for 365 days = 140 mt/a.  
48 CRIMP Section 4.3.2.5 
49 CRIMP Section 4.3.2.2 
50 On 1 July 2001 at Black Mountain. 
51 Goonyella System (Coppabella to the Ports) Power Systems Capacity Analysis  



Assessment of QR Network’s 2008-2009 Capital Expenditure 
Queensland Competition Authority 

 
 

 
The two options QR Network had available to deal with the overloading at Oonooie were to:  

 build a new larger feeder station at Oonooie; or 

 construct a new feeder station at Bolingbroke. 
 
It was considered unlikely that QR Network would be permitted to avoid implementation of a new 
larger SVC at a proposed larger feeder station at Oonooie due to concerns over power quality 
issues52 for any future customers sharing the same transmission line.  Therefore it was considered 
likely that if a new larger feeder station was constructed at Oonooie, the cost would have been in 
the same range as Bolingbroke plus an additional requirement for an SVC at an additional cost of 
approximately $20m.  This solution would have solved the overloading problem in the Oonooie to 
Bolingbroke section however there would be no improvement in security of supply.  A failure of the 
Oonooie 132kv feeder would essentially cripple the system.  Power would need to feed from DBCT 
through to Bolingbroke TSC a distance of 55 km.  In Evans & Peck’s view, this would force an 
unacceptable 50 to 60 minute separation and therefore at least a 50% reduction in throughput.   
 
From the information assessed by Evans & Peck, the scope is considered prudent. 

9.7.4 Prudency of Standard 

The Bolingbroke Feeder Station in principle was the same design as Mindi and was in accordance 
with the Standard QR Network requirements. A departure from the Mindi design was the 
introduction of Gas Insulated Switchgear (GIS).  Previous feeder stations, including Mindi had used 
the Air Insulated Switchgear (AIS).  QR reviewed the benefits of GIS over AIS at the time of going 
to tender and determined that this would be the preferred option due to its compactness and 
superior protection from environmental stressors.  It was projected that there would be reliability 
gains and a reduction in whole of life costs.  Traditionally GIS had been a more expensive option 
and was only preferred where there were space limitations. However in recent times the costs have 
reduced to the point where GIS is now competitive with AIS.  Therefore in this application, where 
environmental factors are significant, the GIS option represents a good choice.  

 
Both the Mindi and Bolingbroke Feeder Stations utilised enhanced harmonic filters in comparison to 
what had previously been implemented.  The original feeder stations were designed and built in the 
early to middle 1980’s.  At this time, limitations on power quality in the supply network were not as 
stringent as current times.  During the last decade the National Electricity Rules have come into 
existence and the associated standards in terms of power quality are significantly more stringent. 
An important aspect of power quality is harmonic current emissions which are controlled by 
harmonic filters.  These filters have become larger, more complex and more expensive due to the 
more stringent regulations.  The filter supplier as part of the contract was required to conduct an 
extensive study to ensure that the most appropriate solution was delivered.  
 
From the information available and assessed by Evans & Peck, the project is of a reasonable 
standard to meet the scope, not overdesigned and in Evans & Peck’s opinion, the standard is 
considered prudent. 

                                               
52 Unbalanced loading causes negative phase sequence voltages dangerous to other electricity consumers.   
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9.7.5 Prudency of Cost 

In Evans & Peck’s opinion, the costs are reasonable for the scope and standard considering: 

 scale, nature and complexity; 

 market conditions; 

 procurement policies; and 

 project management aspects. 

 
The Bolingbroke Feeder Station project was significantly over the CRIMP estimate on completion.  
The original estimate for Bolingbroke which was put to the Coal Industry in 2006 was $16m.  Prior 
to project commencement the cost was revised to $29m53.  The current estimates have the project 
complete at approximately $32m (including IDC).   
 
In the Best Value Report this cost escalation has been attributed to: 

 an additional TSC; 

 increased Civil Construction Rates; 

 geographical factors; and 

 outsourcing of Engineering Design Services due to resource limitations within QR Network. 

 
QR Network advised that when the initial Bolingbroke and Mindi Feeder Station estimates were 
prepared for the CRIMP they had not constructed a similar facility for a considerable time and this 
inexperience contributed to an overly optimistic estimate.  The Mindi Feeder Station was 
constructed before the Bolingbroke Feeder Station; as QR Network became aware of cost over runs 
at the Mindi Feeder Station, they commissioned54 a review to quantify the impact on the 
Bolingbroke Feeder Station and Mindi Feeder Station estimates.  This review resulted in budgets for 
both projects being significantly revised upwards.  QR Network’s management of this issue was 
prompt and proactive and the final cost for both projects is close to the revised estimate resulting 
from the 2007 review. 

 
QR Network has implemented a number of value engineering/value management initiatives at the 
Bolingbroke Feeder station to reduce the costs.  These initiatives include: 

 the use of GIS in terms of lower whole of life costs; 

 relocation of the facility to minimise earthworks and siteworks; and 

 negotiation with Powerlink for a connection agreement which avoided the installation of an 
SVC at the Bolingbroke site.  

 
This latter initiative provided a capital saving of approximately $20m. This initiative is not 
mentioned in the Best Value Report, however, it should be classified as a very significant cost 
saving initiative achieved early at the project option and scoping stage.. 
 
From the information assessed by Evans & Peck, the costs are considered prudent. 
 

                                               
53 Goonyella Power System Capacity Study Report 

54 Cost Comparison Mindi Feeder Station v Bolingbroke Feeder Station 11 September 2007 
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9.8 A01422 Mindi 132 kV/50 kV Substation 

The purpose of the project is to enhance the capacity of the power system installed in the 
Goonyella System to support the forecast traffic.  The QR Network document refers to an Evans & 
Peck Capacity Study 2007.  This study refers to the Hale Creek Capacitor bank which is not 
commissioned or considered relevant to this assessment.  The scope of the project includes the 
following: 

 construction of a new feeder station at Mindi; 

 relocation of the Track Sectioning Cabin (TSC) to Braeside; and 

 relocation of an auto transformer site.  

 
The costs and chronology of the Mindi Substation are included in Table 10. 

 
Table 10: Chronology and Costs – A10422 Mindi 132kV/50kV Substation 

Stage Date Project Cost or 
Estimate 

Comments 

CRIMP September 2006 $14,000,000  

Business Case September 2006 $13,500,000   

Project Plan April 2007 $17,100,000   

Further Funding 
Request 

April 2007 $3,600,000  

Actual cost to date December 2009 $11,425,240  

RAB Submission 
2008/2009 

October 2008 $14,683,607 Excludes IDC 

RAB Submission IDC $1,835,611   

RAB Submission QR 
Services 

$262,950  

Future Claim RAB 09/10 $3,316,533  

Forecast Final Cost 
(Excluding IDC and 
QR Services) 

 $18,000,140  

Total Forecast Final 
Cost 

 $20,098,701  

9.8.1 Prudency of Scope 

The project: 

 is “below rail” infrastructure; 

 was completed in 2008/2009; 

 was approved by the relevant Customer Group and the Authority; 

 was identified in the Network Asset Management Plan and estimated at $13.5m; and 

 was funded by QR Network. 

 
The project scope was preapproved by the Customer Group on the basis of the 2006 CRIMP and 
pre approved by the Authority in February 2007. 
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QR Network assessed that any increase above 83mt/a on this section of track would require 
increased electrical capacity55.  In particular, the Coppabella Feeder Station would become 
overloaded as the Coppabella to Mindi section is relatively long (nearly 37km) and has significant 
grades for both loaded and particularly unloaded trains. The Wandoo to Mindi section is shorter 
(20 km) and does not display the same problem.  Evans & Peck modelled a repositioning of the 
Mindi TSC however this option created further overloading problems at Wandoo.  The only solutions 
considered are to:  

 increase the size of the Coppabella Feeder Station including a new and larger SVC; or 

 construct a new feeder station at Mindi replacing the TSC, which would be relocated to 
Braeside. 

 
QR Network would not have avoided installing a larger SVC at Coppabella to accommodate the 
increased tonnages.  This is due to the high probability that other customers (e.g. mines) will want 
to connect to this 132kV Feeder.  Therefore if the Coppabella Feeder Station was replaced with a 
larger rated unit, including a new larger SVC, the capital cost would have essentially been the same 
as Mindi plus the addition of an SVC.  The SVC cost would have been an additional $20m.  Also, the 
robustness of the system in terms of contingency events would have been less than that provided 
by construction of a new feeder station at Mindi.  
 
The Mindi Feeder Station project option was considered superior due to the fact that Powerlink 
allowed QR Network to construct this without an SVC.  Load balancing is achieved by the central 
SVC located at Nebo which is a large unit and accommodates the Mindi, Wandoo and Bolingbroke 
Feeder Stations.  
 
The contract tonnages for 2009/2010 is 86 mt/a and for 2011/2012 is 114 mt/a.  Therefore this 
upgrade had to be completed before 2009/2010.  This project satisfies the requirements for 
Reasonable Demand.   
 
From the information assessed by Evans & Peck, the scope is considered prudent. 

9.8.2 Prudency of Standard 

The Mindi Feeder Station Project was designed and constructed in accordance with the standard QR 
Network requirements.  It differs from Bolingbroke in that AIS switchgear was utilised because of 
the reuse of the pre-existing TSC at Mindi, which was fitted with AIS switchgear. 
 
From the information available and assessed by Evans & Peck the project is of a reasonable 
standard to meet the scope, not overdesigned and in Evans & Peck’s opinion the standard is 
considered prudent. 

                                               
55 QR QCA submission 
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9.8.3 Prudency of Cost 

In Evans & Peck’s opinion the costs are reasonable for the scope and standard considering: 

 scale, nature and complexity; 

 market conditions; 

 procurement policies; and 

 project management aspects.  

 
The Mindi Feeder Station project was delivered for a cost significantly higher than the initial CRIMP 
estimate.  This has been discussed in some detail in Section 9.7.  Evans & Peck have reviewed the 
procurement methodology and high level cost report. 
 
From the information assessed by Evans & Peck, the costs are considered prudent. 

9.9 A01907 Harrow Passing Loop 

The Harrow Passing Loop is situated between Peak Downs and Saraji on the Oaky Creek branch of 
the Goonyella System.  This branch provides a cross system capability between the Goonyella and 
Blackwater Systems.  As the Goonyella System operates under a cargo assembly mode the added 
flexibility provided by improving the cross system link will inevitably lead to greater flexibility and 
efficiencies in the rail operation.  The primary objective of this project is to deliver increased 
“system capability to adapt to demand variability and deliver increasing Goonyella tonnages.”56  
Furthermore, “The Harrow Passing Loop will work in conjunction with duplications and passing 
loops to the west of Coppabella Yard to facilitate the robustness required for cargo assembly and 
the sequencing of trains to port.”57 
 
The project scope includes the following: 

 land studies and procurement; 

 2.35 km of new track and formation; 

 two 1:16 turnout installations; 

 electrification works; and 

 signalling works. 

 
The costs and chronology of the Harrow Passing Loop are included at Table 11. 
 

                                               
56 QR Network Capital Expenditure Claim Harrow Passing Loop.  
57 QR Network Capital Expenditure Claim Harrow Passing Loop 
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Table 11: Costs and Chronology for Harrow Passing Loop 

Stage Date Project Cost or 
Estimate Comments 

CRIMP September 2006 $10,000,000  

Business Case November 2007 $15,900,000 Environment/Market 
Conditions 

Project Plan February 2008 $15,900,000   

Completion Report Forecast March 2009 $12,504,000   

Actual cost to date December 2009 $13,556,504  

RAB Submission 2008/2009 October 2008 $13,174,827 Excludes IDC 

RAB Submission IDC $625,198   

RAB Submission QR Services $235,931  

Future Claim RAB 09/10 $887,178 $120,000 in 
2010/11 

Forecast Final Cost (Excluding 
IDC and QR Services) 

 $14,062,005  

Total Forecast Final Cost  $14,923,134  

9.9.1 Prudency of Scope 

The project: 

 is “below rail” infrastructure; 

 was completed in 2008/2009; 

 was approved by the relevant Customer Group and the Authority; 

 was identified in the Network Asset Management Plan and estimated at $8m; and 

 was funded by QR Network. 

 
The scope was approved in the CRIMP in 2006, and the project plan is consistent with the User 
Requirements Brief.  In addition the scope is assessed as prudent because: 

 the contracted tonnages required it; and 

 it will add flexibility to the Goonyella System by allowing increased cross system traffic. 

 
From the information assessed by Evans & Peck, the scope is considered prudent.  

9.9.2 Prudency of Standard 

The standards used in this project are consistent with that of mainline track for the Goonyella 
System and include: 

 60 kg/m rail; 

 28 tonne axle load concrete sleepers; 

 300 mm depth of ballast; 

 formation construction designed as 250 mm CBR 50 on 300 mm of CBR 20 in bank cross 
sections of CBR 5 subgrade; and 
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 80 km/h train speed. 

 
From the information available and assessed by Evans & Peck the project is of a reasonable 
standard to meet the scope, not overdesigned and in Evans & Peck’s opinion the standard is 
considered prudent. 

9.9.3 Prudency of Cost 

In Evans & Peck’s opinion the costs are reasonable for the scope and standard considering: 

 scale, nature and complexity; 

 market conditions; 

 procurement policies; and 

 project management aspects  

 
The Harrow Passing Loop project was included in the Coal Rail Infrastructure Master Plan in 2006 at 
a value of $10,000,000.  This estimate was optimistic and did not consider the potential of 
encountering difficult conditions, including reactive clays (black soil).  The Project Plan and 
Business Case had an estimate value of $15,900,000.  
 
A derailment of a southbound empty coal train occurred at the site during construction.  The 
incident was attributed to the project works; in particular an incorrect turnout installation.  The 
cost was incurred on QR maintenance as an insurance excess and is not part of the RAB 
Submission.  
 
The value included for the RAB Submission is $14,035,956.  The project was commissioned in 
October 2008, documentation has been provided to support this date. QR Network has indicated 
that they intend to claim further post commissioning expenses in their 2009/10 CAPEX claim.  It is 
worth noting that there is $ 120,000 of forecast expenditure in FY 2010/2011; this appears to be 
greater than eighteen months post commissioning which seems excessive and should be explained 
in the relevant RAB Submission. 
 
From the information assessed by Evans & Peck, the costs are considered prudent. 

9.10 A02243 Stephens Passing Loop 

“The primary business objective of this project is to provide additional capacity within the 
Goonyella System in order to meet forecast traffic demand.”   In particular “It will enable QR 
Network to sustain the 13% increase in tonnage on the Oaky Creek...”58 
 
The project was required to prevent the Dysart to Norwich Park track section becoming a constraint 
on the Goonyella and Blackwater Systems.  The project is, like the Harrow Passing Loop, on the 
Oaky Creek Branch and has many similar characteristics. 
 
The costs and chronology for the Stephens Passing Loop are included in Table 12 below. 
 

                                               
58 QR Network Capital Expenditure Claim Stephens Passing Loop 
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Table 12: Costs and Chronology for Stephens Passing Loop 

Stage Date Project Cost 
or Estimate Comments 

CRIMP September 2006 $10,000,000  

Business Case March 2008 $16,160,000   

Project Plan July 2008 $16,160,000   

Completion Report Forecast June 2009 $12,377,768   

Actual cost to date December 2009 $12,989,217  

RAB Submission 2008/2009 October 2008 $12,822,893 Excludes IDC 

RAB Submission IDC $84,252   

RAB Submission QR Services $229,629  

Future Claim RAB 09/10 $1,106,869 $497,000 in 
2010/11 

Forecast Final Cost (Excluding IDC 
and QR Services) 

 $13,929,762  

Total Forecast Final Cost  $14,243,643  

9.10.1 Prudency of Scope 

The project: 

 is “below rail” infrastructure; 

 was completed in 2008/2009; 

 was approved by the relevant Customer Group and the Authority; 

 was identified in the Network Asset Management Plan and estimated at $8m; and 

 was funded by QR Network. 

The project scope was approved in the CRIMP in 2006, and the Project Plan is consistent with the 
User Requirements Brief.  In addition, the scope is assessed as prudent because it will add 
flexibility to the Goonyella System by allowing increased cross system traffic. 
 
From the information assessed by Evans & Peck, the scope is considered as prudent.  

9.10.2 Prudency of Standard 

The standards used in this project are consistent with that of mainline track for the Goonyella 
System and includes: 

 60 kg/m rail; 

 28 tonne axle load concrete sleepers; 

 300 mm depth of ballast; 

 formation construction designed as 300 mm CBR 50 on 150 mm of CBR 20 in bank cross 
sections of CBR 3 subgrade; and 

 80 km/h train speed. 
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The User Requirements Brief, the Project Plan, the Completion Report and all commissioning 
documents provided appear in order. 
 
From the information available and assessed by Evans & Peck, the project is of a reasonable 
standard to meet the scope, not overdesigned and in Evans & Peck’s opinion the standard is 
considered prudent. 

9.10.3 Prudency of Cost 

In Evans & Peck’s opinion, the costs are reasonable for the scope and standard considering: 

 scale, nature and complexity; 

 market conditions; 

 procurement policies; and 

 project management aspects. 

 
The Stephens Passing Loop project was in the Coal Rail Infrastructure Master Plan at an estimated 
value of $10,000,000 in 2006.  This estimate was optimistic and did not consider the potential of 
encountering difficult conditions, including reactive clays (black soil).  The Business Case and 
Project Plan have estimated values of $16,160,000.  The value included for the RAB Submission is 
$13,136,774.   
The project was commissioned in February 2009 and documentation has been provided supporting 
this date.  QR Network has indicated that they intend to make a further claim in 2009/10 for 
further post commissioning works.  It is worth noting that there is $ 497,000 of forecast 
expenditure in FY 2010/2011; this appears to be greater than eighteen months after 
commissioning which seems excessive and should be explained in the relevant RAB Submission. 
 
From the information assessed by Evans & Peck, the costs are considered prudent.  

9.11 Goonyella to Abbott Point Expansion (GAPE) Early Works 

QR Network initially included in their RAB Submission $40,858,220 (not including (IDC) in capital 
expenditure) for the GAPE Early Works project.  The GAPE Early Works project does not feature in 
the 2006 CRIMP but is included in the September 2007 Addendum to the CRIMP to the value of 
$27m (not including pre-feasibility study and land acquisition costs of $19m).  The Addendum does 
note that the early works package could increase from the $27m to $33-38m depending on 
“changes in the expected origin of the demand for export capacity through this corridor” resulting 
in “the bringing forward of the works required”59. 
 
This initial submission was problematic because: 

 the early period of the project was impacted by acceleration and changes of scope; 

 the costs should be matched to the costs referred to in the pre-approval letter from the coal 
producers of 10 July 2007; 

 the costs needed to be measured against deliverables via an earned value analysis; and 

 the costs may relate to other costs for the GAPE project (costs for land acquisition and the 
remaining work on the GAPE project approved by the Queensland Government on 23 October 
2009).  

                                               
59 Addendum to the CRIMP p3. 
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The actual work and costs claimed in the initial and revised submissions are summarised in Table 
13 below. 

 
Table 13: Cost Components of GAPE Early Works RAB Submission  

Element Sub Element Initial 
Submission 

Cost ($ ,000) 

Revised 
Submission 

Cost ($ ,000) 

Civil Engineering Geotechnical $2,847 $2,847 

Detail Design CoalConnect $18,077 $18,077 

Detail Design Coal Stream $2,900 $2,900 

Civil Survey  $1,493 $1,493 

Civil standards/design/track $1,017 $1,017 

SUB TOTAL $26,334 $26,334 

Signalling and 
Telecommunications 

Signalling $ 400 $ 400 

Telecommunications $ 650 $ 650 

SUB TOTAL $1,050 $1,050 

Pre Construction 
Works 

NML Clear/Grub $ 800 $ 0 

Fencing $1,100 $ 0 

Formation Strengthening $1,413 $ 0 

LSPI $ 567 $ 0 

X25 Earthworks at Abbot Point $2,300 $ 0 

Track Replacement $2,823 $ 0 

SUB TOTAL $9,003 $ 0 

Management Project Management $2,555 $2,555 

Civil Verification $1,499 $1,499 

Area Manager $ 417 $ 417 

SUB TOTAL $4,471 $4,471 

GAPE Early Works TOTAL $40,858 $31,855 

IDC  $3,511 $3,057 

Total  $44,369 $34,912 

9.11.1 Prudency of Scope 

On 10 July 2007, a letter representing the majority of coal producers in the Goonyella Coal Chain 
was sent to the Authority.  This letter describes the coal producer’s support for GAPE Early Works 
totalling $27,120,000 to be included in the RAB at “the earliest opportunity”60.  This letter is 
exceptional in that the coal users explicitly document their support for a project and for inclusion in 
the RAB additional to the CRIMP review process. 
 
Evans & Peck consider that the aim of the GAPE Early Works in design terms was to produce a 
reference design that would allow the project to proceed to the stage where Expressions of Interest 
                                               
60 Letter from Macarthur Coal dated 10 July 2007.  


