
 

 

 

Rapid Earth Fault Current Limiter 
(REFCL) Program 

 

Cost Estimating & Program Delivery 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Document Details 

Document Number: REF 70-22 

Version number: 3 

Status: Approved 

Approver: Hannah Williams 

Date of approval 30/05/2019 



AusNet Services REF 70-22 

Cost Estimating & Program Delivery 
 

ISSUE 1   2/ 14 

UNCONTROLLED WHEN PRINTED 

ISSUE/AMENDMENT STATUS 
 

Issue Number Date Description Author 

1 28/03/2017 Final version J Dyer 

2 20/04/2018 
Second issue for Contingent Project 
Application 2 

J. Bernardo 

3 30/05/2019 Third issue for Contingent Project 
Application 3 

Y.Ali 

    

    

    

    

Disclaimer  

This document belongs to AusNet Services and may or may not contain all available information on the 
subject matter this document purports to address.   

The information contained in this document is subject to review and AusNet Services may amend this 
document at any time.  Amendments will be indicated in the Amendment Table, but AusNet Services does 
not undertake to keep this document up to date.   

 

To the maximum extent permitted by law, AusNet Services makes no representation or warranty (express 
or implied) as to the accuracy, reliability, or completeness of the information contained in this document, or 
its suitability for any intended purpose.  AusNet Services (which, for the purposes of this disclaimer, 
includes all of its related bodies corporate, its officers, employees, contractors, agents and consultants, and 
those of its related bodies corporate) shall have no liability for any loss or damage (be it direct or indirect, 
including liability by reason of negligence or negligent misstatement) for any statements, opinions, 
information or matter (expressed or implied) arising out of, contained in, or derived from, or for any 
omissions from, the information in this document. 

Contact 

This document is the responsibility of AusNet Services. 

Please contact the indicated owner of the document with any inquiries. 

 
 
AusNet Services 

Level 31, 2 Southbank Boulevard 

Melbourne Victoria 3006 

Ph: (03) 9695 6000 
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1 Cost Estimating 

The purpose of this document is to describe the principles, methodologies and procedures AusNet Services 
followed to prepare cost estimates of REFCLs installations. These installations are required in order to comply 
with the Electricity Safety (Bushfire Mitigation) Amendment Regulations 2016. 

REFCL installation involves substantial work at each designated zone substation along with work on the feeders 
to ensure that equipment can operate at the elevated voltages resulting from REFCL operation. AusNet 
Services has divided the REFCL program into a number of work streams: 

 Zone substation – installing REFCLs at each of the Tranche 3 zone substations together with the 
associated works at the zone substation; 

 Compatible equipment – upgrading line assets, such as the replacement of Automatic Circuit 
Reclosers, that are not compatible with REFCL operation; 

 Network balancing – achieving line capacitive balancing, for example installation of balancing 
capacitors, to ensure that REFCLs operate as intended; 

 Line hardening – replacing line surge arrestors and cables that are not capable of sustaining REFCL 
operating voltages; and 

 HV customer – installation of Automatic Circuit Reclosers (ACRs) at HV customer connection points 
and proactive engagement to support HV customers implement solutions to ensure their HV electrical 
assets can withstand REFCL operations. 

In addition to these work streams, work to maintain the reliability of the network is planned involving the 
replacement of existing remote control switches (sectionalisers). 

This document presents the approach to estimating the costs of each of these work streams. The costs derived 
using the methodologies are inputs into the Total Cost Model provided with the Contingent Project Application.   

1.1 Zone substations 

The approach used to estimate zone substation costs is to apply the methodology used by AusNet Services to 
estimate costs for zone substation rebuild or zone substation augmentation projects. This is a well-established 
estimating process which relies on a library of activities associated with zone substation works. The challenge in 
estimating the costs of REFCL installations is the unique nature of the REFCL works, particularly: 

 There is currently only one supplier of REFCLs (with the ability to demonstrate compliance) and the unit 
rate is based on negotiations with the supplier. The supplier has provided a quote based on volume of 
the order. The risk that REFCLs may cost more than estimated remains with a sole supplier. 

 Not all zone substation equipment can be tested to determine whether the equipment can withstand 
the increased operating voltages or have the accuracy required associated with REFCL operation. It is 
possible that some zone substation equipment that will need to be replaced has not been included in 
the cost estimate. 

 The timeframe to install REFCLs is challenging and substantial work is required at several of AusNet 
Services zone substations to enable REFCL operation. AusNet Services has made maximum use of 
standard designs and standard modular equipment to minimise the time taken to carry out REFCL 
works however, many of the standard designs are impacted by the use of a REFCL and the revision of 
standard designs may lead to different cost outcomes. 

1.1.1 Standard estimating approach 

Cost estimating forms part of AusNet Services Portfolio Framework which follows a standardised approach to 
developing, managing & reporting projects and programs of works. The Portfolio Framework is shown for 
reference in Figure 1.   
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Figure 1 - Overview of portfolio framework 

For a normal zone substation rebuild or augmentation project, project estimates, cost analysis and review are 
conducted at different stages of the project. The approach used to estimate the costs associated with REFCL 
installations at zone substations has followed the approach usually applied to projects in the Plan stage. (The 
Idea phase is not relevant to REFCL installation as the requirement is driven by a specific regulatory obligation). 

1.1.2 Estimating Outcome 

The project cost estimates used to develop the REFCL capital expenditure forecast are on the basis of P(50) 
estimate outcomes. A P(50) estimate is an estimate which has a 50% confidence that the outturn cost will not 
exceed the estimate. i.e. for a portfolio of projects, 50% of the projects will exceed the P(50) estimated cost and 
50% of projects will be delivered for less than the P(50) estimated cost. 

The P(50) estimate does not include the Management Reserve that is derived for a project and included in the 
business case. A project’s Management Reserve allowance is used to cover uncertainty, including unscoped 
cost items, and is released to the project manager through a change management process.  

1.1.3 Estimating Rationale 

AusNet Services recognises that cost management, including cost estimating, must be exercised in the broader 
context of project management. Estimating is an integral part of a system of interdependent core inputs of 
scope, time, cost, quality and uncertainty.  

The projects developed for and information provided in the REFCL Contingent Project submission are based on 
AusNet Services’ need to address safety and regulatory obligations in its distribution network. Identification and 
funding of the necessary works to meet these needs, and delivering them through an efficient program, is 
underpinned by sound project cost estimation. 

Estimating in the current market environment requires a conservative but realistic view of the project scope 
together with the associated project components and uncertainties, particularly in the early project stages when 
detailed design is yet to be produced. Estimators must make provision for items that are considered likely to be 
required, having regard to such inputs as environmental determinants and community input on the final project 
scope.  
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1.1.4 Estimating Process 

The process used to estimate zone substation REFCL costs comprised the following steps: 

 Developed high level functional scope  

 Option development  

 Preparation of estimate 

Functional scope 

A functional scope is prepared for each zone substation. This outlines, at a high level, the requirement that must 
be met, the background to the project and the key project drivers and constraints. This document is used as the 
basis for option development. 

Option development 

Several options were identified and developed for each zone substation. These options are described in the 
Functional Scope developed for each zone substation. The intent of the options development process is to 
identify credible options that will deliver the required services.  

Where a credible option is identified, the cost of the option is estimated using the estimating process described 
below. The results of the estimated costs are detailed in the Business Case. 

Preparation of estimate 

The estimate is prepared using a database tool called Expert Estimator. Expert Estimator is a database 
consisting of resources such as labour, materials, mobile plant and group resources. The database is built up 
from first principles in accordance with the current standards and drawings. In addition, the estimate build up 
consists of resources with appropriate cost codes/Work Breakdown Structure (WBS).   

Numerous Output reports can be created ranging from a project summary to individual components; these 
reports can be imported into Excel formats to produce outputs such as those required for business cases. 

Expert Estimator resources (Materials and Services) are updated periodically in conjunction with period order 
contracts.   

The group work tasks are built up from period order contracts with suppliers and plant and labour cost are 
based on services contracts.   

Project indirect labour costs for the lifecycle of the project, including Project Management, design management, 
site management and Health, safety and environment management, are determined project by project. Project 
indirect labour costs incorporate: 

 Project development costs up to approval of Business Case. 

 Cost of project management, supervision and procurement services through the Plan, Build and Close 
Phase of the project. 

 Cost of engineering support during delivery. 

 Cost of project close-out. 

 Design costs are determined based on the complexity of the project based on historical quotations or 
outturn costs of typical zone substation rebuild and augmentation projects. 

The Contractor Indirect Costs are built up from the activities undertaken by contractors. These costs include the 
non-direct labour and materials cost of the Installation Service Provider (ISP) such as: 

 Inductions 

 Site and shift allowances 

 Travel time or allowances 

 Living Away from Home Costs (accommodation, meals, etc.) 

 Contractor project management and supervision costs 

 Contractor Occupation Health & Safety and quality control costs 

 Contractor procurement and administration costs 

 Contractor support equipment including computers, faxes, phones, refrigerators, potable water, etc. for 
the contractor to perform their work on site 

 Contractor vehicles (plant is allowed in item costs) 

 Contractor site establishment and maintenance costs including huts, site clean-up, etc. 

 Contractor provision of huts and amenities for AusNet Services personnel 

 Contractor overheads and off-site support costs 
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The P(50) value is determined by a qualitative and quantitative assessment of project uncertainties derived 
through Monte Carlo simulation using @Risk® Simulation. This is the same process used to determine P(50) 
values for zone substation rebuild and augmentation projects. Further information on the process to determine 
P(50) values is available in the Project Cost Estimating Methodology document submitted to the AER as 
Appendix 7D of AusNet Services’ Electricity Distribution Price Review 2016-20 proposal. 

1.1.5 WBS Structure 

An output from the cost estimating process is a Work Breakdown Structure (WBS) for each project. The WBS is 
used to define the separate areas or groups within the project. The structure is required to allow the allocation of 
funds, materials, labour and to facilitate the accurate reporting of project costs. As defined in the Business Case 
split spreadsheet, the groups include but are not limited to: 

 Design 

 Labour 

 Materials 

 Plant & equipment 

 Contracts 

 Meter costs 

1.1.6 Unit rates – zone substation works 

The zone substation works include the costs associated with zone substation feeder exits.  

A number of cost items are not estimated using unit costs but are included in the zone substation works 
estimates. These cost items are: 

 Design 

 Project management 

 Decommissioning and removal of existing equipment 

 Operational outage costs i.e. planning preparation of outages & network switching 

 AusNet Services internal labour costs  i.e. Project Management, Quality Assurance, Site Supervision 
and Engineering support 

 Contractor indirect costs. 

 Planning and building permit applications 

 Land acquisitions and easement creation 

 Site surveys, geotechnical investigations and reports 

 Primary fault injection testing  

 Stress testing  

 Additional cable ducts or cable trenches - assume existing is suitable and sufficient capacity 

 Removal of contaminants such as asbestos, PCBs and contaminated soil 

 Communication systems and schemes  

 Community consultation 

The unit rates are compiled based on the project cost estimating database Expert Estimator. This database is 
built up using a bottom up approach, with labour and materials itemised individually. The following have been 
adopted in the preparation of the unit rates for works within the substation: 

 The REFCL (GFN) cost is based on pricing quoted by the supplier as of March 2019 

 Material costs are based on period contract pricing from suppliers as of August 2018 

 Installation Service Provider (ISP) services agreement rates for labour and plant rates have been used 
to estimate construction costs  

 The labour rate resources in Expert Estimator were last revised in 2018. An adjustment to bring these 
rates to current values has been made in the contingent project application cost model. 

 All rates are the direct cost of undertaking the activity and do not include overheads or finance charges. 

The following items have been allowed for within the stations unit rates: 

 Supply, installation, testing and commissioning of primary plant equipment 

 Earthworks, foundations and structures (where applicable) 

 Secondary and power cabling (where applicable) 
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 Protection and control associated with the equipment including interfacing works (where applicable) 

 Earthing modifications 

The following items have been excluded from the stations unit rates and are not included in the zone substation 
capex works estimates: 

 Management reserve (contingency) – excluded as P(50) estimates do not include this item 

 Cost escalations 

 Financing cost and corporate overheads 

 Written-down values 

 Spares 

 Operations and maintenance costs 

1.2 Compatible equipment 

Compatible equipment involves upgrading and replacing line assets, Automatic Circuit Reclosers (ACRs), Line 
Voltage Regulators, that are not compatible with REFCL operation. Four categories of compatible equipment 
are included in the cost estimate; replacement of ACRs, upgrade of ACRs, replacement of voltage regulators 
and upgrade of voltage regulator controllers. 

1.2.1 Estimating basis 

ACR and voltage regulator replacements are based on a material cost from AusNet Services current preferred 
suppliers plus an estimate of design, installation and commissioning hours based on the time taken to 
undertaken each of these activities for a typical replacement. 

Similarly, ACR and voltage regulator upgrade costs are based on a control box material cost from AusNet 
Services current preferred suppliers plus an estimate of design, installation and commissioning hours based on 
the time taken to undertake each of these activities for a typical upgrade.  

1.2.2 Assumptions 

The following assumptions have been made in estimating compatible equipment costs. 

 Existing poles are suitable for installing replacement ACRs i.e. no pole replacements are necessary 

 No feeder line works are required when ACRs are replaced 

 Installing new voltage regulators will have no impact on existing installations such as existing 
distribution transformer settings 

1.3 Network balancing 

Network balancing involves balancing capacitance across each phase of the network within defined limits. This 
is achieved primarily by rotating phases along the feeder, by installing low voltage capacitor banks at various 
points on the feeder, and by the addition of a third phase on two wire network segments. 

1.3.1 Estimating basis 

To achieve capacitive balance a series of design activities are required followed by a series of field activities. 
These are supported by a number of other incidental items. The activities required are: 

Design 

 Patrol each feeder to record the phasing and to take photos 

 An electrical operator identifies phases in the field using a phase detection instrument 

 The capacitive balance of each feeder section is modelled and scenarios are developed to balance the 
network 

 Models are validated after field activities are completed by installing measuring instruments and 
measuring results 
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 Asset management systems are updated to store the phasing information 

Field 

 Installation of single phase capacitors 

 Installation of 3 phase capacitors 

 Phase rotations 

 Installing a third phase 

 Unbonding third phase 

 SWER phase rotations 

Other 

 Updating SAP & SDME systems to store capacitive balance information 

 Replacing fuses with solid links or fuse savers. 

 Acquisition of phase identification detection instruments 

 Correcting phase plates (labels) 

 Design costs are based on estimated time taken for each activity for each feeder. The total cost for 
each substation is proportional to the number of feeders emanating from the substation. 

 Field costs have been developed using a bottom-up build based on the following: 

 Low Voltage Capacitor bank prices are based on orders from the current preferred supplier 

 Capacitor installation rates are based on the current contract with AusNet Services primary delivery 
partner 

 Phase rotations are based on current contract rates with AusNet Services primary delivery partner 

 Installation of 3
rd
 phase is based on an estimate of effort hours and materials 

 Pole installations are based on current material costs and contract rates with AusNet Services primary 
delivery partner 

Other costs described above, which represent approximately 10% of the total balancing costs have been 
apportioned to each zone substation based on the sum of the design and field costs for each zone substation. 

1.3.2 Assumptions 

The following assumptions have been made in estimating network balancing costs. 

 The forecast is a desktop forecast and has not been based on an inspection of the assets at each 
location. 

 A number of activities require new (non-standard) designs. It is assumed that these new designs are 
viable. 

 New poles to support capacitor banks can be installed in appropriate locations 

1.4 Line hardening  

Line hardening involves replacing existing surge arrestors with a new arrestor capable of sustaining REFCL 
operating voltages. Additionally, AusNet Services has identified that a material volume of cable replacements 
and repairs are required.  

1.4.1 Estimating basis 

Surge arrestors 

Surge arrestor replacement costs are based on the material cost from the current preferred supplier of surge 
arrestors and an estimate of installation costs. 

Cables 

Cable replacement and repair costs are based on the material cost from the current preferred supplier of cables 
and an estimate of installation costs. 
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1.4.2 Assumptions 

Surge arrestors 

 Surge arrestors will be replaced on the same structure without modifications to the structure 

 Like for like replacement – no additional surge arrestors required 

 Average calculated number of surge arrestors units per site is 2.62.  

Cables 

 Cables will be terminated on the same structure without modification of the structure 

 Like for like replacement – no additional cables required 

 Backbone cables with installation date prior to 1986 will be replaced 

 Of the ‘critical’ cables identified, 50% will be replaced 

 Zone substation feeder exit cables will be replaced due to the following factors: 
o High failure rate for Zone Substation feeder exit cables experienced in Tranche 2 
o Replacement of 22KV outdoor switchgear with 22KV indoor switchboards 
o A REFCL requirement means zero sequence CTs are required to be installed on all 

feeder exit cables. Zero sequence CTs can not be installed on overhead feeder exit 
cables and therefore, the overhead cable has to be undergrounded 

o Capacitive balancing requirements which result in the relocation of feeder exit cables to 
alternate buses 

 

1.5 Reliability maintenance 

Reliability will be maintained by modifying the existing DFA scheme and replacing existing remote 
controlled switches (sectionalisers) to operate with REFCLs. 

1.5.1 Estimating basis 

Remote controlled switch replacement costs are based on the material cost from the current preferred supplier 
of gas switches and an estimate of installation costs. The unit rate does not include the cost of design or project 
related costs such as business case development, project management and asset data systems. 

1.5.2 Assumptions 

The following assumptions have been made in estimating remote controlled switch replacement costs. 

 Switches will be replaced on same structure without modification of the structure 

 Like for like replacement – no additional switches to be installed 

 Existing communications systems are capable of operating with new switches  

 Material cost of new switches are comparable to existing switches supplied by the preferred 
manufacturer 

2 Program Delivery 

2.1 Overview 

The REFCL program presents a unique set of delivery challenges due to: 

 Regulated timeframe requires simultaneous REFCL works at multiple zone substations and its feeders. 
Simultaneous design and construction works must be undertaken at various locations to meet the 
required timeframe. 

 The impact of REFCLs on existing network equipment is uncertain. For example, testing of the network 
under REFCL voltages may expose weaknesses in cables or switchgear requiring multiple repairs in a 
short timeframe. 
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 There is little industry experience in operating REFCLs in a mode to reduce the risk of bushfire. For 
example, the operation and maintenance of network protection equipment is impacted by the REFCL 
considering earthing fundamentals will now change and few personnel (internal and external) have 
relevant experience. As such a learn by doing approach must be adopted in some areas. 

 The first tranches of REFCL installations relies on a single supplier. Any delay in delivery of REFCL 
hardware or software can lead to project delays. 

 The vast amount of works to be completed poses resourcing risks. 

To manage these delivery challenges, AusNet Services has taken a number of steps, in addition to standard 
governance and delivery procedures, to ensure the program can be delivered. These steps include: 

 Establishing a formal program to oversee the REFCL program with a governance structure involving a 
steering committee and dedicated Program Director 

 Maximising the use of standard designs and standard components such as 22 kV switchboards and 
Neutral Bus switchboards 

 Sharing REFCL experience and learning with Powercor 

 Heightened engagement with Swedish Neutral (sole supplier of the GFN) to ensure products are of the 
standard required to meet the regulations and can be integrated effectively with our network 

 Maximising the use of existing contracts and relationships to deliver the program 

2.1.1 Structure 

A simplified version of AusNet Services’ structure showing responsibilities for key components of the Capital 
and Operating program is shown in 2.   

The Network Engineering division is the group responsible for developing the overall program of Capital and 
Operating works.  The Service Delivery division together with Planning, Performance and Operations division 
are responsible for delivering the program. Service Delivery is most affected by the size of the works program 
as the physical resources to deliver the program are retained or engaged by this division. 

 

Figure 2: Simplified Organisational Structure 

2.1.2 Operating Model 

Service Delivery utilises a regional based structure with a hybrid operating model to deliver the works program 
as shown in Figure 3. 
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Figure 3: Service Delivery Regional Operating Model 

Each of the regions is accountable for delivery of customer connections, maintenance and capital works 
programs.  

The regions will deliver the works program for the REFCL Program as part of their business as usual model and 
will be supported by: 

 Planning, Performance and Operations including CEOT; 

 Major Projects; 

 Corporate functions including ICT, Legal and HR. 

CEOT (control room) is within the Planning, Performance and Operations division which not only handles 
outage planning and network operations but also plans the delivery of the complete program and ensures a 
balance between work volumes and available resources. Major Projects undertakes design and manages the 
delivery of projects such as the REFCL zone substation projects, and provides project management support to 
the regions. 

A hybrid operating model is utilised to deliver the program of works.  This hybrid involves a mix of internal and 
external resources.  The main elements of the model are: 

 Internal teams dedicated to faults, minor capital and customer works; 

 A mix of internal and fully outsourced teams by geographic location delivering comparable works 
programs; 

 Capital Panels established to provide top-up resources for minor capital and capital surplus works in 
each region; 

 Major Capital Panels established to facilitate efficient and safe delivery of major works. 
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The hybrid operating model is shown diagrammatically in Figure 4. 

 

Figure 4: Service Delivery Hybrid Operating Model 

2.1.3 REFCL delivery challenges 

A number of initiatives have been taken to improve the delivery of the REFCL program. 

Governance 

A REFCL steering committee has been established with members including key General Managers, Program 
Director and Delivery Projects Director. The steering committee is accountable for the successful delivery of a 
functioning REFCL system across the 22kV electricity distribution network, in accordance with the regulated 
schedule and performance criteria. The committee: 

 provides strategic and operational direction and support; 

 acts as an escalation point for decision-making; and 

 actively monitors the Program’s critical risks and their mitigations, issues, budget and schedule. 

The committee has been meeting monthly since March 2016. 

Standard Designs 

AusNet Services utilises a number of standard designs and modular construction to aid in the delivery of zone 
substation projects. For example, a standard modular 22 kV switchboard has been utilised in zone substation 
construction and rebuild projects. This switchboard has a number of advantages over the installation of stand-
alone switchgear including the ability to fabricate and fit the building off-site in a factory and to readily relocate 
the switchboard should it no longer be required in its current location. 

To deliver the REFCL program, the standard switchboard has been modified to ensure the circuit breakers are 
rated for REFCL operation and to include measuring transformers with minimum error to enable detection of low 
fault currents. The use of a pre-assembled switchboard speeds delivery of the program because the 
switchboard utilises a standard design and is assembled off-site by a supplier and delivered complete to site 
(already fitted with all the components and accessories such as air-conditioning). This reduces the design effort 
and on-site construction effort leading to more efficient and faster project delivery. 
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Other standard designs have also been developed where installations are required at high volumes. For 
example, Low Voltage Capacitor Banks, HV customer isolation transformers, REFCL buildings, Neutral bus 
kiosks, primary earth fault test locations and various protection, control, automation and monitoring schemes. 

Shared experience 

As of May 2019, AusNet Services has fully commissioned REFCL at eight (8) sites and Powercor has 
commissioned seven (7) REFCL sites to meet the Tranche 1 compliance deadline.  

The operation of REFCLs to mitigate bushfire risk has not been undertaken elsewhere in the World other than 
in Victoria and so there is no external knowledge or experience relating to the installation or operation of 
REFCLs for fire mitigation purposes.  

AusNet Services and Powercor have been sharing information on the installation and operation of their 
respective units to increase expertise and reduce risks, including the probability of unplanned customer 
interruptions. 

In addition, Powercor and AusNet Services have shared the results of tests such as surge arrestor testing to 
reduce the time and cost of testing a statistically significant sample. 

Furthermore, ongoing consultation and communication with European suppliers have assisted in the step 
change of moving from low impedance or solidly earthed networks to resonant earthed networks, which is quite 
common in Europe. 

Relationship with key supplier 

Swedish Neutral are currently the sole supplier of equipment that can meet the objectives of the Bushfire 
Mitigation Regulations as highlighted by the Kilmore South REFCL Trials. The Swedish Neutral product has 
been predominantly installed throughout Europe however its application as a Bushfire mitigation tool is a world 
first. Pushing the boundaries of this product has resulted in AusNet Services actively managing the relationship 
with a heightened consultative approach as efforts continue in installing a commercially ready product that can 
be integrated into our network to meet the onerous performance criteria prescribed in the Regulations. 

Maximising use of existing contracts and relationships 

Delivery of the program in the required timeframe would not be possible without using existing contracts and 
relationships. The procurement of equipment relies on established contracts with suppliers and enables the use 
of standard equipment such as the 22 kV switchboards. Additionally, the pre-qualified service providers 
(described below) will be used to deliver on-site work. 

Establishment of REFCL program building blocks 

Similarly, with standard designs, AusNet Services has embarked on a journey to develop key building blocks 
such as strategies, policies, specifications, procedures and period order contracts to ensure the delivery 
challenges are minimised. 

Due to the paradigm shift in earthing philosophy these building blocks are either newly created or require 
modifications to existing documents and contracts. 

The priority issues to be resolved relating to the integration of REFCL technology include functionality of new 
ACRs and sectionalisers, active network balancing, HV customer engineering solutions , REFCL protection 
functionality and coordination and the compliance testing regime.   

2.1.3.1. Efficient Delivery 

The combination of insourcing and outsourcing provides a sufficient pool of resources to complete the program.  
Additional external resources will be engaged to meet the peak workload.  These additional resources are not 
retained when the volume of work reduces, after REFCL program completion, ensuring that internal resources 
are always fully occupied.  

The establishment of pre-qualified panels of service providers using a competitive process ensures efficient 
costs and appropriate quality of services provided.  Further, the cost and time taken to engage resources on a 
project is reduced. 

The combination of regions with insourced and outsourced work provide opportunities for comparison and 
benchmarking of activities including costs, response and quality.  This provides a sound basis for improvement 
of work processes to maximise efficiency. 


