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1. Aim 
1.1. The aim of this document is to provide a consistent approach to the planning of electrical 

distribution systems on Defence establishments. 

2. Purpose 
2.1. This guideline sets out Defence’s requirements for reports that; 

a. Capture and document the existing electrical supply arrangements and distribution 
infrastructure and support systems for a Base, 

b. Assesses the performance of these systems in: 

1. Meeting statutory and safety obligations by protecting people, property and the 
environment in accordance with all applicable Statutory Requirements 

2. Ensuring there is adequate availability and reliability of the electricity supply to meet 
Defence’s capability requirements and  

c. Set out the future development proposals or requirements for the electrical supply and or 
distribution networks and support systems to and within a Base. 

3. Reference 
3.1. This guideline must be read in conjunction with the Manual Infrastructure Engineering – 

Electrical, MIEE. 

4. Overview 
4.1. Planning Reports generally consist of:  

a. Electrical Master Plan 

b. Electrical Development Plan 

c. Electrical Network System Report 

d. Ancillary reports that can be delivered as part of the above or as separate stand-alone 
reports: 

1. Electrical Load Projection Report 

2. Emergency / Standby Power Report 

3. Power Supply Options Analysis 

5. Power System Terminology 
5.1. The following concepts are used in the planning and development of Defence Electrical 

Distribution System and supporting infrastructure. 

5.2. The Defence Electrical Distribution System consists of distribution nodes 
interconnected by a cabling system. Distribution nodes are of two main 
types: 
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a. Substations – Nodes on the distribution system where the voltage is transformed from 
one voltage to another, with or without switching equipment 

b. Switching Stations – Nodes on the distribution system consisting of switching 
equipment, at which no voltage transformations occur 

5.3. For the purposes of convenience, the electrical distribution is divided into two major 
components, the primary distribution and secondary distribution.  

Primary Distribution 
5.4. The primary distribution is that portion of the electrical network that transfers bulk electricity 

around the establishment. It generally consists of one or more primary distribution nodes that 
are interconnected by primary cabling. 

5.5. The primary distribution nodes: 

a. Intake Switching Stations and Intake Substations (ISS): 

1. A primary distribution node that is the connection point between the incoming 
normal supply and the Defence power distribution system.  

2. Intake Switching Stations differ from Intake Substations in that voltage 
transformation occurs at Intake Substations, while Intake Switching Stations are 
switching nodes only. 

b. Primary Switching Stations and Primary Substations: 

1. A primary distribution node that has no incoming normal supply connected.  

2. Primary Switching Stations differ from Primary Substations in that voltage 
transformation occurs at Primary Substations, while Primary Switching Stations 
are switching nodes only. 

c. Network Intake Station (NIS): 

1. A primary distribution node that is the connection point network connection point 
prior to the ISS when required by the Network Service Provider due to 
considerations such as: 

a. Limitations regarding how far the NSP cables can run into a property) or  

b. Where the installation at the connection point is required to comply with the 
NSP standards.  

2. Except as required by the NSP NIS shall comply with Defence standards. 

5.6. The primary cabling: 

a. Incoming feeders – Primary cabling from the normal source of electrical supply (such 
as the NSP) 

b. Interconnector cables – Primary cabling that directly connect the primary nodes with 
no load connected along their length 

Secondary Distribution 
5.7. The secondary distribution is that portion of the electrical network associated with conversion of 

the electrical supply to the final utilisation voltage (such as 400V), and the connections back to 
the primary distribution. It consists of: 
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a. Distribution Substations – Substations where the electrical distribution voltage is 
transformed to the utilisation voltage,  

b. Distribution Switching Stations – Switching nodes on the secondary distribution, at 
which no voltage transformations occur 

c. Secondary cabling, typically ring mains, that connect the distribution substations to the 
primary distribution nodes. 

Power Generation 
5.8. Power generation station terminology is provided in the MIEE Chapter 8. 

System Capacity 
5.9. When considering capability of an electrical system, two different capacities are generally 

considered: 

a. Capacity – The capacity of the system when all the system components are in service. 

b. Firm Capacity – The capacity of the system with the largest system component out of 
service. 

Substation as a Generic Term 
5.10. For conciseness this document will utilise Substation as a generic term for both substations and 

switching stations, unless a distinction needs to be drawn. 

6. Planning Considerations 
6.1. The following is a list of key considerations and planning objectives that should be addressed 

as part of any Status or Planning Report process. 

System Configuration 
6.2. The HV system configuration shall consider the size of the establishment and the presence of 

important and critical Defence capability at the establishment. The configuration shall provide 
flexibility, reliability and redundancy that is commensurate with these factors.  

6.3. For larger establishments housing important and critical capability the following shall generally 
be features of the arrangement:  

a. Incoming feeders into the establishment providing firm capacity exceeding the maximum 
demand of the Base.  

b. Incoming feeders connected to separate primary nodes consisting of HV switchboards to 
which the secondary distribution is connected.  

c. Interconnector cables run between the primary nodes to enable power transfer between 
them.  

d. Distribution substations connected on ring mains that run from one primary node to 
another one.  

e. Centralised emergency power generation (if required) is co-located with one of the 
primary nodes, preferably with the standby feeder. 

6.4. A typical high voltage distribution network configuration that conforms with the above is given in 
Figure 1 below. 
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Figure 1: Typical High Voltage System Arrangement 

Load Centres or Zones 
6.5. Defence establishments generally have a wide variety of functions that are to an extent are 

concentrated in separate geographic areas of the establishment. These functions are termed 
load centres or zones and may include: 

a. Operations; 

b. Domestic; 

c. Airfield; 

d. Technical; and 

e. Base Support  

6.6. The various functions have different impacts on the capability delivered by the establishment 
and are affected in different ways when there is a power supply interruption. As a result, they 
have different priorities when it comes to the delivery of electrical power. 

6.7. The configuration of the power distribution network shall consider the geographic distribution of 
these functions and how this configuration can maximise the delivery of critical and essential 
Defence capability by means such as: 

a. Minimise the impact of the failure of a single power system component 

b. Facilitate the easy shedding of lower priority loads under conditions of constrained 
capacity in the power system, such as when operating centralised standby power in the 
event of a primary power supply failure. 

6.8. As far as practical, the loads associated with a particular load centre/zone are normally 
connected to the same HV ring main. 

6.9. Appendix E shows the outline of a typical Base Load Centres or Zones. 
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Power Supply Reliability 
6.10. The overall power system shall provide electrical supply that is of adequate quality and 

reliability commensurate with the criticality of capabilities that are hosted at the establishment. 
This includes consideration of both the: 

a. Normal electrical supply, and 

b. The standby power arrangements 

6.11. In general, the normal supply arrangements shall be adequate so that standby power does not 
have to be frequently utilised. 

6.12. The report, where relevant, should consider the reliability of the existing and proposed normal 
electrical supply with particular emphasis on the frequency and duration of supply interruptions 
experienced. 

6.13. A key aspect in the proposed supply arrangement is the degree of redundancy offered in the 
NSP network or other normal supply. This should be examined in terms of the vulnerability of 
the supply to: 

a. Network events, or 

b. External attack. 

Connection and Other Commercial Agreements 
6.14. The report, where relevant, should highlight any issues that might have an impact on the 

connection or other commercial agreements for the establishment. This includes such issues 
as: 

a. Supply tariffs 

b. Required increases in authorised demand or embedded generation capacity 

c. Power purchase agreements with third parties. 

6.15. On contestable sites or sites that could become contestable the report, where relevant, should 
address any compliance issues with National Electricity Rules.  Of particular interest at most 
sites is power factor. 

System Capacity 
6.16. When considering the electrical supply to the Base and the capacity of the Defence Electrical 

Distribution System, both the capacity and firm capacity shall be considered. 

Primary and Secondary Distribution - System Configuration 
6.17. In determining the proposed system configuration, the key considerations should be the 

reliability and redundancy provided by the arrangement. 

6.18. For larger and important establishments, the following should be features of the arrangement: 

a. A normal supply and Incoming feeders with N-1 redundancy. 

b. Incoming feeders connected to separate distribution nodes consisting of HV 
switchboards to which the secondary distribution is connected; 

c. Interconnector cables run between the primary nodes to enable power transfer between 
them; 
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d. Distribution substations connected on ring mains that run from one primary node to 
another one. 

e. Centralised emergency power generation, or power conversion (if provided) is co-located 
with one of the primary distribution nodes, preferably with the standby feeder. 

6.19. All new works, extensions and augmentations to secondary distribution should be configured 
as ring mains unless;  

a. It is an overhead network with a mesh configuration 

b. The distribution substation is located in an isolated location at the establishment, 
making a ring uneconomic 

c. The distribution substation is in Hazardous Area or an Explosives Area as defined by 
the appropriate regulations / standards.  Attention is draw to the Defence Explosive 
Ordnance Publication 101 (eDEOP 101) for separation distances from explosives 
facilities 

6.20. Radial spurs are permissible in the above circumstances if: 

a. Extended loss of normal supply is tolerable to the sponsor and 

b. An adequate LEG or MGLB is provided (if required by the sponsor) 

6.21. For all configurations, particularly those involving multiple supplies running in parallel, a basic 
load flow study should be undertaken and provided to confirm viability. The load flow study 
must confirm a full alternate supply to distribution substations on the failure of any single 
element of the distribution system. 

Primary and Secondary Distribution -System Capacities 
6.22. Incoming Feeders and Primary Substation Transformers:  These should be sized for the 

Ultimate Design Load (see 8.14). 

6.23. The Standby feeder can be a lower capacity feeder; however, this is subject to an NPV 
analysis, and a strategy for managing the reduced capacity shall be provided. Such 
arrangements should be agreed by Electrical Engineering Section 

6.24. Where incoming supply is via transformers there shall be N-1 redundancy arranged to maintain 
full supply in the event of a power transformer failure. 

6.25. Interconnectors: These should be sized to accommodate the power transfer that can occur 
under the worst-case condition, including single contingency failure or worst-case 
configurations, such as when the ring main open points are all shifted to one end. 

6.26. Ring mains: Should be sized to accommodate the worst-case load and voltage drop that can 
occur when the open point is shifted to one end including for provisions of load being supplied 
via the interconnector. 

a. At establishments with a single interconnector this shall also include consideration of 
through load conditions that may exist if the interconnect has failed and ring-mains are 
used for interconnecting primary nodes.  

b. The ring main rating used in the design shall consider the installation conditions and 
method of the cable. For example, even with cables that are largely direct buried there 
could be significant lengths installed in conduit under paved surfaces.  

c. In general, the rating should be for installation in conduit.  

https://defence.gov.au/jcg/jlc/eDEOP_101.asp
https://defence.gov.au/jcg/jlc/eDEOP_101.asp
https://defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Electrical.asp
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d. To allow for uneven loading of the rings and for future loads to be connected, the 
planned loading on the new ring mains should generally not exceed 60% of cable 
capacity. Any development exceeding this limit requires Electrical Engineering Section 
approval. 

Primary and Secondary Distribution -Site Selection 
6.27. Primary substations/switching stations and power stations should generally be located within 

the higher security zones of the establishment. 

6.28. The detailed site of major plant shall be selected in accordance with the site selection criteria 
given in MIEE Guideline 701 — High and Low Voltage Distribution Systems. 

Emergency / Standby Power Generation – Requirement 
6.29. Certain loads are provided with standby power in the event that the normal supply fails. The 

requirements for standby power are indicated in MIEE Chapter 8.  

6.30. The planning reports should consider the operational requirements for emergency / standby 
power requirements for the existing and new loads. This should include: 

a. The types of operations conducted and the consequence of power supply interruptions; 

b. Current practice at the establishment; 

c. Normal Defence practice in providing emergency / standby power; 

d. The reliability of the electrical supply to and within the establishment. 

6.31. Depending upon the nature of the loads requiring emergency / standby power and their 
geographic distribution the planning report should consider all viable options as per MIEE 
Chapter 8. This could include: 

a. UPS systems 

b. Renewable energy  

c. Battery or other storage systems 

d. Local power generation using LEGs; 

e. Mobile Generator Link Boxes with mobile / portable generator options 

f. Centralised power generation using a CEPS, or 

g. Combinations of the above with systems providing localised loads and a CEPS providing 
site power. 

CEPS – Capacity 
6.32. Should a CEPS be proposed the planning report should recommend a capacity taking into 

account the availability of load shedding or other load control measures and either: 

a. The magnitude of the loads requiring standby power identified in the Emergency/Standby 
Power Report, or 

b. A percentage of the total establishment load (e.g.: typically 70% for operational RAAF 
bases) based on operational experience. 

6.33. Where a CEPS is to be proposed for a non-operational RAAF base or for any other Base or 
Establishment full justification should be set out for its requirement. 

https://defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Electrical.asp
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6.34. As CEPS is standby plant, firm generating capacity is not generally required. 

CEPS – Site Selection 
6.35. Centralised power generation should generally be located within the higher security zones of 

the establishment. 

6.36. The detailed site of a CEPS major plant shall be selected in accordance with the site selection 
criteria for switching stations given in MIEE Guideline 801 — Centralised Power Generation 
and Conversion.  

CEP, CPS and CPCS – Capacity 
6.37. The design of any CEP, CPS or CPCS shall consider the Ultimate Base Load (see 8.13) for the 

establishment or the specialist power system. It should also consider how the facility can be 
expanded into the future to accommodate load growth beyond the Planning Horizon. 

6.38. As a CEP, CPS or CPCS is a primary power system, firm capacity of the generating plant is 
required. 

CEP, CPS and CPCS – Site Selection 
6.39. CEP, CPS or CPCS should generally be located within the higher security zones of the 

establishment. 

6.40. The detailed site of a CEP, CPS or CPCS major plant shall be selected in accordance with the 
site selection criteria for switching stations given in MIEE Guideline 801 — Centralised Power 
Generation and Conversion. 

Under Frequency Load Shedding (UFLS) 
6.41. A number of Defence establishments have peak demands in excess of 10 MW. If they are 

subject NER, such establishments require UFLS in accordance with the NER clause 4.3.5, in 
response to under frequency events. The implementation of such schemes shall be considered 
in consultation with the NSP, Electrical Engineering Section and the Defence Network Electrical 
Operating Authority. 

6.42. UFLS can be implemented in either of two ways: 

a. The NSP can implement it at their end and shed the establishment, or 

b. Defence can implement it within the Defence Electrical Distribution System 

6.43. Unless counter indicated for certain establishments, Under Frequency Load Shedding (UFLS) 
is generally an infrequent event and, for the purposes of assessing the need for standby power, 
can be treated as any other loss of primary supply. 

6.44. Where UFLS is required to be implemented within the Defence Electrical Distribution System, it 
is generally preferable to shed secondary feeders sequentially on a priority basis. Such an 
event should also automatically notify the Electrical Operating Authority so they may manage 
the prompt reconnection to the network once it stabilises.  

6.45. For establishments without an onsite presence, it may be preferrable for the NSP to shed the 
entire establishment on the basis restoration of supply may be simplified and prioritised as the 
Defence Network Operating Authority need not take action. 

https://defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Electrical.asp
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7. Electrical Master Plan 
7.1. An Electrical Master Plan (EMP) is a stand-alone document that provides a framework within 

which the future development of electrical supply infrastructure at a Defence establishment can 
take place. It is a broad outline addressing the future electrical needs of the establishment.  The 
Electrical Master Plan will generally consist of: 

a. Section 1 – Electrical Network System Report 

b. Section 2 – Electrical Loads Projection Report 

c. Section 3 – Emergency / Standby Power Report (where requested) 

d. Section 4 – Power Supply Options Analysis (where applicable)  

e. Section 5 – Electrical Master Plan proper, detailing the planned ultimate power system 
configuration. 

f. Section 6 – Staging Plan for the proposed delivery of the Electrical Master Plan (where 
requested) 

g. Section 7 – Cost Estimates (where requested) 

h. Section 8 – References 

Methodology 
7.2. The methodology utilised in the preparation of an Electrical Master Plan is as follows: 

a. Define the current status and configuration of the network utilising the methodology 
defined in Section 7; 

b. Project future loads over the planning horizon utilising the methodology defined in 
Section 8; 

c. Where appropriate, assess standby power needs of the establishment utilising the 
methodology defined in Section 9; 

d. Assess options to service the power needs of the establishment, and identify the 
preferred option, utilising the methodology defined in Section 10; 

e. In undertaking the above, the issues outlined in Section 4 should be considered; and  

f. Prepare a report as outlined above, including supporting figures and drawings in 
accordance with the requirements of section 11, for endorsement by Electrical 
Engineering Section. 

8. Electrical Development Plan 
8.1. An Electrical Development Plan (EDP) is a plan produced either as a precursor to, or as part of, 

the Concept Design Report for a particular project. It details the extent of work to be executed 
under that project and demonstrates how the works being delivered is consistent with the 
Electrical Master Plan. 

8.2. An Electrical Development Plan shall be produced for all Major Projects as defined in the MIEE 
(the Manual). 

8.3. The key considerations in the formulation of an EDP are that the proposed works are: 

https://defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Electrical.asp
https://defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Electrical.asp
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a. Consistent with the Electrical Master Plan 

b. Meet the immediate electrical supply needs of each project while minimising capital 
expenditure both for the project and long term 

c. Minimise redundant work at each stage of delivery of the EMP 

8.4. The Electrical Development Plan should be commensurate with level of works to be 
undertaken. For example:  

a. The installation of a substation or substations on a ring may need to address the impact 
on the ring in question, and could be concise;  

b. Whereas more extensive works to the electrical distribution networks will require a more 
extensive report. 

8.5. Where an Electrical Master Plan report does not exist the Electrical Development Plan shall 
indicate how the proposed works will fulfil the infrastructure needs of the current project and not 
limit future development of the electrical infrastructure needed for possible future 
developments. In doing this it needs to fulfil the basic master planning principles described 
herein. 

9. Electrical Network System Report 
9.1. The Electrical Network System Report (ENSR) may be a standalone report or integrated as part 

of a larger report, such as an EMP. It shall capture the status, configuration and condition of the 
electricity supply arrangements to and within the Defence establishment and to identify issues. 

Methodology 
9.2. An ENSR is to report on the existing status, configuration and condition of the electricity supply 

arrangement to and within the Defence establishment and to identify issues associated with 
these matters. The following outlines the recommended methodology to prepare this report. 

9.3. In consultation with stakeholders determine the required level of power quality and reliability to 
support the Defence capability at the establishment. 

9.4. Assesses the performance of these systems in: 

a. Meeting statutory and safety obligations by protecting people, property and the 
environment in accordance with all applicable Statutory Requirements 

b. Ensuring there is adequate availability and reliability of the electricity supply to meet 
Defence’s capability requirements 

9.5. In preparing the ENSR, the author should review various information sources including: 

a. Consulting as appropriate with the Network Operating Authority, EMOS, NSP and other 
stakeholders; 

b. Information available on site;  

c. Asset data available on DEIS/GEMS; and 

d. Prior investigation reports. 

9.6. Detailed requirements for the content of Electrical Network System Reports are provided at 
Appendix A.  
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10. Electrical Load Projection Report 
10.1. The Electrical Load Projection Report may be a standalone report or integrated as part of a 

larger report, such as an EMP. It shall identify the current electrical load of the Defence 
Establishment and, using available data on proposed future projects, project this forward to the 
end of the designated Planning Horizon.  

10.2. The default Planning Horizon is 15 years unless otherwise specified. 

10.3. Detailed requirements for the content of an Electrical Load Projection Report are provided at 
Appendix B. 

Methodology 
10.4. The methodology utilised in the preparation of an Electrical Load Projection Report is as 

follows: 

a. Identify the planning horizon for the load projection 

b. Define the existing loads at the establishment 

c. Identify any proposed future or concurrent projects at the establishment and define their 
impact on the establishment load 

d. Utilise annualised load growth beyond the period where future projects are known 

e. Define the Ultimate Base Load and Ultimate Design Load (see 8.13 and 8.14) at the end 
on the planning horizon. 

10.5. In performing these projections, the following methodology should be adopted: 

Existing Loads 
10.6. The electrical demand applicable to an existing facility should be determined in the first 

instance from available metering data, where available. This can be obtained from: 

a. Defence metering systems, such as any PCMS 

b. Records of the Network Controller 

c. MDI’s within the Defence network (noting that these can be unreliable) 

d. Records of external parties, such as the NSP 

10.7. Should metering data not be available the existing load can be estimated by: 

a. Detailed evaluation of the facility loads utilising Appendix C of AS/NZS 3000; or 

b. Careful application of recognised W/m² rules. 

c. In both cases, diversity should be considered: 

1. Between buildings arising from different uses 

2. Between the various distribution substations on a ring, and 

3. Between rings.  

Proposed Future and Concurrent Projects 
10.8. The report shall examine the overall planning for the establishment and any supporting 

documents, such as the estate base plan, site master plan and precinct plans, in order to 
establish: 
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a. What new facilities are being constructed and the timeframe, and 

b. What existing facilities are being demolished and the timeframe; 

10.9. The impact of these works on the overall establishment load over time shall be assessed with 
respect to: 

a. The magnitude of the load over time; 

b. The changing distribution of the load, and in particular the location of the load zones, 
over time; 

10.10. Unless actual design data is available the maximum demand of new facilities can be estimated 
by the careful application of W/m² rules. 

Annualised Load Growth 
10.11. Beyond the period where planned projects are identified annualised load growth shall be 

utilised to project the electrical demand forward. 

10.12. The annual load growth that is applied shall be fully justified and agreed to by Electrical 
Engineering Section.    

a. In selecting the annual load growth, consideration should be given to the historical load 
growth for the Base and across the NSP’s network. 

b. Annualised load growth shall generally not exceed 3%. However, in most cases utilising 
the 3% maximum may not necessarily be justified. 

Load Projection 
10.13. The Ultimate Base Load (UBL) shall include allowance for the above existing load, new load 

and load growth categories. This is the basic load that shall be used for planning purposes. 

10.14. The Ultimate Design Load (UDL) shall include a 25% contingency above the UDL. This shall 
be utilised for the sizing of the primary network infrastructure i.e., major cables, power 
transformers and other long-lived assets with a lifetime far exceeding the Planning Horizon. 

11. Emergency / Standby Power Report 
11.1. The Emergency / Standby Power Report can be a standalone report or integrated as part of a 

larger report, such as an EMP. It shall identify the current Emergency / Standby Power 
requirements for the Defence Establishment and using available data on proposed future 
projects project this forward to the end of the designated Planning Horizon.  

11.2. The report covers both large and medium scale standby power requirements, which is generally 
those requiring standby systems above 50 kW in capacity. Small scale systems are not 
included. 

11.3. The default Planning Horizon is 15 years unless otherwise specified. 

11.4. Detailed requirements for the content of Emergency / Standby Power Reports are provided at 
Appendix C 

Methodology 
11.5. The methodology utilised in the preparation of an Emergency /Standby Power Report is as 

follows: 

https://defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Electrical.asp
https://defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Electrical.asp
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a. Identify the planning horizon for the analysis 

b. Identify existing standby power systems at the establishment, both large scale and 
medium scale systems. Small scale systems should not be included. 

1. Determine the nature and magnitude of the load on each existing standby power 
system using available data. Where load data is not available from site records 
(such as the existing PCMS), an assessment shall be made based upon 
discussions with the Estate Maintenance and Operation Support Contractor 
(EMOS) and Defence 

2. Assess the existing standby power systems at the establishment, in terms of their 
age, condition, capacity and compliance with the Defence Manual Infrastructure 
Engineering Electrical (MIEE) requirements. 

c. Define the existing loads requiring standby power at the establishment. This power 
requirement should be described both in terms of the magnitude of the load and the 
duration of power outage that can be experience before capability is degraded to 
unacceptable levels. 

d. Identify any proposed future or concurrent projects at the establishment that require 
standby power. This power requirement is described both in terms of the magnitude of 
the load and the duration of power outage that can be experienced before capability is 
degraded to unacceptable levels. 

e. Define the recommended standby power solution and required redundancy in each case. 

f. Identify any need for a Central Emergency Power Station (CEPS), and the capacity of 
CEPS required. 

g. Identify any standby power capability gap 

h. Provide cost estimates (where requested) 

Requirement for Standby Power 
11.6. The requirement for standby power shall be in accordance with criteria set out in Chapter 8 of 

the MIEE. 

11.7. Standby power shall be provided where electrical power is required to maintain critical and 
essential capabilities upon failure of the normal supply, and where there are no practical 
alternative ways of maintaining that capability without serious degradation of the capability. 

11.8. The assessment should be undertaken in consultation with relevant stakeholders and consider 
the real consequences of a loss of electrical supply on essential and critical capability. 

11.9. NOTE: The presence of a capability that requires standby power within a facility does not 
necessarily mean that the whole facility receives standby power. With suitable segregation of 
circuits, standby power might only be provided to the relevant parts of the facility. 

Standby Power Solution 
11.10. The recommended solution for standby power shall be in accordance with criteria set out in 

Chapter 8 of the MIEE. 

11.11. The type of standby power system that is provided is dependent upon the characteristics of the 
load, in particular the maximum permissible power supply interruption before capability is 
seriously degraded. 
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Redundancy 
11.12. The levels of redundancy within a standby power system shall be in accordance with criteria set 

out in Chapter 8 of the MIEE. 

11.13. The level of redundancy provided in the standby power system shall consider: 

a. The importance of the capability 

b. The reliability of the normal electrical supply 

Central Emergency Power Station (CEPS) 
11.14. The requirement for a CEPS shall be in accordance with criteria set out in Chapter 8 of the 

MIEE. 

11.15. Beyond the period where planned projects are identified annualised load growth shall be 
utilised to project the CEPS capacity forward to the end of the planning horizon. Annualised 
load growth shall be determined in the same manner as for the Electrical Load Projection 
Report. 

12. Power Supply Options Analysis 
12.1. For new sites or where the existing power supply arrangement is identified as being deficient 

going forward, a Power Systems Options Analysis should be undertaken. This can be a 
standalone report or integrated as part of a larger report, such as an EMP.  

12.2. The objective of the Power Supply Options Analysis Report is to help consider and explore 
viable options to upgrade, secure or improve the reliability of the power supply to the Site.  This 
Report can contribute to the Electrical Master Plan, as required, and will provide the justification 
and support for any major new or upgraded power supply to be pursued by the Electrical 
Master Plan.  

12.3. Detailed requirements for the content Power Supply Options Analysis are provided at 
Appendix D. 

Methodology 
12.4. Power Supply Options Analysis Report should consider the practical, feasible and viable 

options to upgrade, secure or improve the reliability of the power supply to the Site.  

12.5. The report should identify and address the whole of life issues for the options under 
consideration, including: 

a. Technical 

1. Capacity 

2. Expandability 

3. Reliability 

4. Redundancy 

5. Delivery timescale 

b. Regulatory  

c. Contractual 
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d. Operational 

e. Management 

f. Financial 

12.6. Options that may be of consideration could be; 

a. Additional or upgraded supplies from the Network Service Provider. This can include 
supply from other sources or at different voltages, 

b. On site generation including 

1. Central Power Station – CPS, 

2. Renewable energy sources, 

3. Energy storage 

4. A combination of the above i.e. supplementation with CEPS or other emergency / 
standby systems, 

c. Other. 

12.7. The report shall detail discussions with the NSP or other third parties for Defence’s 
consideration 

12.8. The proposed options shall be addressed detailing factors such as: 

a. Deficiencies in the existing arrangement. 

b. Proposed power requirements for the establishment, addressing the master plan 
requirements, and for a suitable period of load growth (normally targeted at 15 years).  

c. Detail of the options considered, how the recommended option was chosen and how 
this option represents the best option to Defence, in terms of: 

1. Key redundancies or possible failure points in the options 

2. Impact to existing electricity retail agreements/contracts and also network 
connection agreements or similar. 

3. Network fees and other charges for each option.  

4. Impact to any retail and or connection agreements and charges 

5. Augmentation costs identifying the Defence financial contribution and the basis 
of these costs.  

6. The designer should also identify if the works are contestable and whether 
Defence should go to the market to achieve value for money. 

7. Address any configuration changes required on the Defence Electrical 
Distribution System and the costs to implement these. 

12.9. Where there is more than one technically viable option, the analysis should be supported by an 
economic assessment, generally based on a Net Present Value (NPV) of the competing 
options. The NPV shall utilise the parameters provided in the Defence Smart Infrastructure 
Handbook. 
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12.10. No undertaking should be given to the NSP on behalf of Defence without prior formal Defence 
authorisation. This must include consultation with Electrical Engineering Section and Director, 
Land Management and Utilities. 

13. Documentation and Drawing Requirements 
13.1. An Electrical Master Plan or Electrical Development Plan should be produced as part of, in not 

prior to, the Concept Design Report for a Project. 

Drawing Requirements 
13.2. Drawings accompanying an Electrical Master Plan or Electrical Development Plan shall include; 

a. Load centres or zones. 

b. Single Line Diagram (SLD), existing and proposed. Where a staging plan has been 
requested this shall also include SLD for each stage; 

c. Geographic layout, existing and proposed. Where a staging plan has been requested this 
shall also include a geographic layout for each stage; 

Load Centres or Zones 
13.3. Zone diagrams are planning documents that detail the location of the various load types in the 

site. The load types are loads with different functions, such as operational loads, domestic load 
and support loads. For this purpose, it is preferred that the layout occupy a single sheet, using 
colour for increased clarity. Each load type shall be identified on the plan as a hatched area 
with a different colour. 

13.4. Sample zone plan diagram drawing is provided at Appendix E. 

High voltage Single Line Diagrams 
13.5. Single line diagrams are planning documents that show the broad configuration of the HV 

network. For this purpose, it is preferred that the SLD occupy a single drawing sheet able to be 
reproduced in black and white. The SLD shall detail the HV system down to the transformers at 
distribution substations, including the rating of the distribution transformer.  

13.6. Sample high voltage single line diagrams are provided at Appendix E. 

High Voltage Geographic Layouts 
13.7. Geographic layouts are planning documents that detail in broad terms the physical location of 

substations and HV cables at an establishment. For this purpose, it is preferred that the layout 
occupy a single sheet, using colour for increased clarity. For large networks it might be 
necessary to separately document the primary and secondary distribution networks. 

13.8. Sample geographic layout drawing is provided at Appendix E. 

Standard Symbols 
13.9. Symbols shall comply with the requirements outlined in Guideline 501 – Design and Design 

Compliance Documentation. 

  

https://defence.gov.au/estatemanagement/Governance/Policy/EngineeringMaintenance/Electrical.asp
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Appendix A. - Electrical Network System Report 
A.1. An Electrical Network System Report shall include the following, as applicable for the 

installation. 

Overview 
A.2. A brief description covering: 

a. The location and principal capabilities hosted at the establishment. 

b. Configuration and capacity of the source of normal supply to the establishment, such as 
supply from: 

1. Network Service Provider (NSP), i.e. mains supply 

2. Large centralised power generation system – Defence owned 

3. Large centralised power generation system – Third party owned 

4. Other, or a combination of the above 

c. Configuration and capacity of the Primary Distribution Network: 

1. Primary distribution nodes 

2. Interconnectors 

d. Configuration of the Secondary Distribution Network 

e. Configuration and capacity of other large centralised power generation systems, such as: 

1. Central Emergency Power Station (CEPS) 

2. Central Power Conversion Station (CPCS) 

f. Extent of Control and monitoring systems, such a Power Control and Monitoring System 
(PCMS) 

g. Existing Loads.  
Set out and provide commentary as to; 

1. Magnitude: 

2. Maximum demands of the Defence Establishment: 

a. Total 

b. On each normal source of supply 

h. Existing Load Profile:  

1. Over the year, including any seasonal considerations 

2. For typical working and non-working days, including any seasonal considerations 

i. Existing Load Distribution 

1. Location of HV loads centres or zones 

2. Load distribution across the Defence’s, primary and secondary networks 

j. Power Factor 

1. Current operational power factor range during a typical day. 



Department of Defence 
Guideline 601: Electrical Distribution Networks - Planning Reports 

Guideline 601: Electrical Distribution Networks - Planning Reports 

2. High and low range pf for the Establishment 

3. Commentary as to any issues with the current power factor with NERs and or NSP 
requirements. 

4. Any issues with current power factor for Base operations, energy tariffs, etc. 

k. Any observations provided by any past reports for the Base that are still relevant or have 
not been addressed.  The BEAP reports could be one example. 

Normal Source/s of Supply 
A.3. Provide detailed commentary covering: 

a. Configuration of the overall normal supply arrangement 

b. For each of the normal supplies to the establishment: 

1. Their ownership 

2. The technology utilised 

3. Configuration 

4. How and where each source of supply is connected to the Defence network. 

c. For a NSP supply provide an outline of the NSP network configuration and where the 
Defence Establishment’s supply sits in this configuration, for example where it is known 
or it can be established with the NSP, their; 

1. Transmission and sub-transmission network 

a. Zone/Transmission Substation configuration and supply arrangements 

b. Feeder arrangements  

i. No. of feeders 

ii. Type of feeders 

iii. Routes the feeders take 

iv. What do the NSP consider the feeders to be, CBD, Urban, Rural or 
Remote Rural 

v. Whether the feeder is dedicated to Defence or are other loads or 
consumers also supplied. And if so what other loads are connected. 

2. Any National Electricity Rules, NER, issues impacting. 

d. Incoming Supply Capacity 

1. The capacity and firm capacity of: 

a. The overall normal supply arrangement 

b. Individual sources of supply 

2. Any upstream issues that affect the future availability of supply, or expansion of 
the supply 

3. The capacity that is reserved by Defence and any extra capacity that is available 
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4. Any contract conditions applicable to Defence i.e. connections agreements, supply 
tariffs, etc and their impact. 

5. Any constraints, conditions applying capacity 

e. Condition 

1. Age, condition and service life of source of supply and comments on supporting 
upstream infrastructure, such as sub-transmission and substations if warranted. 

2. The NSP’s assessments of their assets, if available  

3. Any works the NSP may be planning, if available 

f. Reliability 

1. The number and duration of power interruptions on each source of supply 
impacting the supply to the Defence establishment where available; 

a. Annual statistics 

b. Types of interruptions, planned, unplanned, momentary 

c. Causes of interruptions 

2. Any commentary as to the reliability against National guidelines or contract 
conditions 

3. Any other factors that negatively or positively impact reliability. 

4. Any advice / commentary as to pending or proposed actions that might negatively 
or positively affect reliability. 

g. Redundancy 

1. Commentary on the robustness and redundancy of the arrangement 

a. The overall normal supply arrangement 

b. Individual sources 

h. Network Diagrams 

1. Where available, provide single line diagrams, schematics and electrical 
geographical plans of the individual sources of supply.  

2. For a NSP supply this should include transmission, substation and feeders 
supplying the Defence Establishment. 

Primary Distribution Network 
A.4. Provide detailed commentary covering: 

a. Configuration 

1. Provide a description of the network arrangement 

2. Provide a detailed description for each of the main components of the network: 

a. Primary distribution nodes  

b. Interconnectors  

3. The types of switchgear used within the primary network and: 
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a. Where various switchgear is installed at the establishment, consult with the 
Network Controller and make a recommendation regarding which should be 
considered the site standard going forward.  

b. Assess the site standard switchgear to determine this is suits the 
requirements of the establishment and the Defence capabilities hosted there 
with regard to: 

i. Capabilities and flexibility 

ii. Ongoing supportability 

iii. Safety 

iv. The requirements of the MIEE 

b. Capacity 

1. Set out the capacity of the main components 

2. Maximum demands experienced by each main component 

3. Remaining capacity available from each main component 

c. Condition 

1. What is the assessed condition of the primary network 

2. Age 

3. Identify any issues that may be of immediate concern or that may need attention 

4. Identify any issues that may need to be addressed into the future. 

5. Any industry issues, raised by ENA, NSP’s or Regulators that Defence needs to be 
aware off 

6. Available remaining service life of the main components 

d. Reliability and Redundancy 

1. Operational reliability of each major component, 

2. Any concerns or issues  

3. The level of redundancy provided by the current primary network  

e. Capability for future expansion, such as physical space limitations 

f. Any observations provided by any past reports for the Base that are still relevant or have 
not been addressed.  The BEAP reports could be one example. 

g. Provide a SLD and geographic outline of the network 

Secondary Distribution Network 
A.5. Provide detailed commentary covering: 

a. Configuration 

1. Provide a description of the network arrangement 

2. Provide a detailed description for each of the main components of the network: 

a. Secondary distribution nodes, such as distribution substations  
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b. HV cabling and overhead lines, such as ringmains 

b. The types of switchgear used within the secondary network and: 

1. Where various switchgear is installed at the establishment, consult with the 
Network Controller and make a recommendation regarding which should be 
considered the site standard going forward.  

2. Assess the site standard switchgear to determine this is suits the requirements of 
the establishment and the Defence capabilities hosted there with regard to: 

c. Capabilities and flexibility 

d. Ongoing supportability 

e. Safety 

f. The requirements of the MIEE 

c. Capacity and Utilisation 

1. Set out the capacity of the main components 

2. Maximum demands experienced by each main component 

3. Remaining capacity available of each main component 

d. Condition 

1. The assessed condition of the secondary network 

2. Identify any issues that may be of immediate concern or that may need attention 

3. Identify any issues that may need to be addressed into the future. 

4. Any industry issues, raised by ENA, NSP’s or Regulators that Defence needs to be 
aware off 

5. Available remaining service life of the main components 

e. Reliability and Redundancy 

1. Operational reliability of each major component, 

2. Any concerns or issues  

3. The level of redundancy provided by the current secondary network,  

f. Any observations provided by any past reports for the Base that are still relevant or have 
not been addressed.  The BEAP reports could be one example. 

g. Provide a SLD and geographic outline of the network 

Other Large Scale Centralised Power Generation 
A.6. Where installed, this includes: 

a. Central Emergency Power Station (CEPS), or  

b. Central Power Conversion Station (CPCS); 

A.7. Provide detailed commentary covering: 

a. Configuration 

1. Provide an overview of the outline of the installation including the building 
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2. Provide a detailed outline for each of the major components of the installation, i.e. 

a. Generating sets or frequency converters, including prime movers and its 
support and ancillary systems (fuel, starters, exhaust, etc.)  

b. Control Systems (GCS or CCS) 

c.  HV switchgear and switchboards, transformers, fuel system, starters 

d. PCMS and loading shedding groups – listing of the loading shedding groups 
and the loads within each group. Including, details of what the unshedable 
load is for the site. 

b. Capacity 

1. Set out the size / capacity of the major components 

2. Load that the installation is expected to support 

3. Loads that the installation is able to support / supply for the Defence 
Establishment 

4. Limitations as to what this installation can currently support 

c. Condition 

1. The assessed condition of this installation 

2. Identify any issues that may be of immediate concern or that may need attention 

3. Identify any issues that may need to be addressed into the future. 

4. Any comments as to the available remaining service life 

d. Reliability and Redundancy 

1. The operational reliability of this installation 

2. Ongoing supportability of the equipment 

3. Any concerns or issues  

4. Levels of redundancy provided by the current installation, including physical 
segregation 

e. Any observations provided by any past reports for the Base that are still relevant or have 
not been addressed.  The BEAP reports could be one example. 

f. Provide a SLD and geographic outline of the installation 

Small Distributed Standby Power Generation Systems 
A.8. Where installed, this includes: 

a. Local Emergency Generators (LEGS), including 

b. Hybrid solutions, such as DRUPS 

A.9. Provide detailed commentary covering: 

a. Summary Table, listing all known LEGS on site, setting out; 

1. Substation supported 

2. Building No. / Facility No. supported 
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3. What is the facility / user that this supports 

4. Capacity (kW) 

5. Prime Mover details 

6. Alternator details 

7. Is the unit automatic or manual operation on power loss? 

8. Any CEPS run-on functionality and is this operational? 

9. Type of unit, i.e. indoor, containerised or other – provide details 

10. Fuel storage 

11. Load banks 

b. Configuration and Control 

1. Provide any additional details as to the configuration and control functionalities of 
each LEG, expanding where required on the details provided in the summary table 
above. 

c. Condition 

1. The assessed condition of each unit 

2. Identify any issues that may be of immediate concern or that may need attention. 

3. Identify any issues that may need to be addressed into the future. 

4. Any comments as to the available remaining service life. 

Assessment 
A.10. Summary assessment of the performance of the power system: 

a. Meeting statutory and safety obligations by protecting people, property and the 
environment in accordance with all applicable Statutory Requirements 

b. Ensuring there is adequate availability and reliability of the electricity supply to meet 
Defence’s capability requirements 

Supporting information 
A.11. , For example: 

a. Load Distribution Table 

b. Ring Cable Utilisation Table 

c. Substation Detailed Loads Table 

d. RMU Age Histogram 

e. Distribution Substation Transformer Age Histogram 

f. High Voltage Single Line Diagrams, - NSP, Primary, Secondary and CEPS networks 

g. Geographic Layout, - NSP, Primary and Secondary networks.  For secondary networks 
also show load zoning. 

h. Protection Single Line Diagrams, where available – Primary and CEPS, CEP, CPS, 
CPCS networks 
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Appendix B.  - Electrical Load Projection Report 
B.1. An Electrical Load Projection Report shall include the following, as applicable for the 

installation. 

Overview 
B.2. A brief description covering (unless provided elsewhere in the document): 

a. The location and principal capabilities hosted at the establishment. 

b. Configuration and capacity of the source of normal supply to the establishment, such as 
supply from: 

1. Network Service Provider (NSP), ie mains supply 

2. Large centralised power generation system – Defence owned 

3. Large centralised power generation system – Third party owned 

4. Other, or a combination of the above 

c. Configuration and capacity of the Primary Distribution Network: 

1. Primary distribution nodes 

2. Interconnectors 

d. Configuration of the Secondary Distribution Network 

e. Configuration and capacity of other large centralised power generation systems, such as 

1. Central Emergency Power Station (CEPS) 

2. Central Power Conversion Station (CPCS) 

f. Extent of Control and monitoring systems, such a Power Control and Monitoring System 
(PCMS) 

Existing Loads 
B.3. Existing Load and maximum demands for and across the Defence Establishment, including on; 

a. The source/s of normal supply 

b. Network and supply agreements 

c. Primary network major components, i.e. transformers, switchboards, CEPS, CPS, CEP 
etc. 

d. Secondary networks major components, i.e. rings, substations 

e. Other proposed HV System Remediation Projects.  Consider any known major works 
planned for the Establishment’s high voltage network or to the source/s of normal supply 
arrangements, and how these will affect the above. 

Projected Load 
B.4. Proposed and Concurrent Major Projects, setting out an outline of the; 

a. Scope 

b. Expected delivery dates 
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c. Impact it will have upon the overall electrical load, both load added and removed. 

B.5. Commentary on Annualised Load Growth and the value utilised in the load projection.  

B.6. Other Generation Sources - where installed other generation sources connected to the Base 
electrical distribution network. I.e., renewable energy sources, etc. and their expected impact 
on the Base Load and Ultimate Base load. 

B.7. Commentary on the determined Ultimate Base Load and Ultimate Design Load and the 
implications and impact this may have to the network, including; 

a. The source/s of normal supply 

b. Connection and supply agreements 

c. Primary networks major components, i.e. power transformers, switchboards, CEPS, 
CEP, CPS, CPCS etc. 

d. Secondary networks major components, i.e. rings, distribution substations, etc. 

B.8. Supporting information, i.e. data, tables, diagrams, etc.  For example; 

a. Base Load Estimation Table out to the Planning Horizon, showing 

1. Major Projects and their annual load increases / decreases 

2. Annualised Load growth, where applicable 

3. Estimated Total load for each year 

b. Electrical Maximum Demand Graph. A graphical presentation of the relevant data 
showing; 

1. The expected maximum demand out to the Planning Horizon; 

2. Any NSP or HV Primary infrastructure limitations that may be exceeded. 

c. Summary Table of existing key Primary Infrastructure components that may exceed their 
capacity when and where appropriate. 

d. Summary Table of existing key Secondary Infrastructure components that may exceed 
their capacity when and where appropriate. 
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Appendix C.  - Emergency / Standby Power Report 
C.1. An Electrical Load Projection Report shall include the following, as applicable for the 

installation. 

Overview 
C.2. A brief description covering (unless provided elsewhere in the document): 

a. The location and principal capabilities hosted at the establishment. 

b. Configuration and capacity of the source of normal supply to the establishment, such as 
supply from: 

1. Network Service Provider (NSP), i.e. mains supply 

2. Large centralised power generation system – Defence owned 

3. Large centralised power generation system – Third party owned 

4. Other, or a combination of the above 

c. Reliability of the source of normal supply 

d. Configuration and capacity of the Primary Distribution Network: 

1. Primary distribution nodes 

2. Interconnectors 

e. Configuration of the Secondary Distribution Network 

f. Configuration and capacity of other large centralised power generation systems, such as 

1. Central Emergency Power Station (CEPS) 

2. Central Power Conversion Station (CPCS) 

g. Extent of Control and monitoring systems, such a Power Control and Monitoring System 
(PCMS) 

Existing Distributed Standby Power Systems 
C.3. Existing distributed small scale standby plant and ancillary systems: 

a. Location 

b. Capability served 

c. Description, e.g.: 

1. Capacity 

2. Type of standby plant 

3. Automatic or manual operation on power loss 

4. Any CEPS run-on functionality 

5. Type of housing, e.g. indoor, containerised 

6. Fuel storage 

7. Load banks 

8. MGLB 
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d. Assessment 

1. Age 

2. Condition 

3. Deficiencies 

4. Non-conformances with MIEE 

e. Connected electrical load magnitude 

f. Connected electrical load characteristic 

Existing CEPS 
C.4. Existing CEPS and ancillary systems: 

a. Capacity 

b. Configuration 

c. Controls 

d. Fuel Storage 

e. Age 

f. Condition 

Standby Power Requirements 
C.5. In consultation with the relevant stakeholders, and with the requirements of the MIEE Chapter 8 

as a basis, determine the standby power requirements for existing facilities: 

a. Magnitude of the load and  

b. The duration of power outage that can be experience before capability is degraded to 
unacceptable levels. 

C.6. In consultation with the relevant stakeholders, and with the requirements of the MIEE Chapter 8 
as a basis, determine the standby power requirements for future and concurrent projects: 

a. Magnitude of the load and  

b. The duration of power outage that can be experience before capability is degraded to 
unacceptable levels. 

C.7. Recommend the standby power solution and required redundancy in each case 

C.8. Recommend if a CEPS is required and the capacity 

Standby Power Capability Gap 
C.9. Compare existing distributed and centralised standby power systems with existing systems and 

those recommended, and identify any capability gap 

Cost Estimates (if requested) 
C.10. Provide cost estimates for closing any capability gap 

  



Department of Defence 
Guideline 601: Electrical Distribution Networks - Planning Reports 

Guideline 601: Electrical Distribution Networks - Planning Reports 

 

Appendix D. - Power Supply Options Analysis 
Report  

D.1. A Power Supply Options Analysis Report shall include the following, as applicable for the 
installation. 

Overview 
D.2. A brief description covering (unless provided elsewhere in the document): 

a. The location and principal capabilities hosted at the establishment. 

b. Configuration and capacity of the source of normal supply to the establishment. 

c. Reliability of the source of normal supply 

d. The projected electrical load of the establishment, generally from an Electrical Loads 
Projection Report. 

Supply Options 
D.3. The identified options for normal electrical supply, such as supply from: 

a. Network Service Provider (NSP), i.e. mains supply. This can include various options 
including from different sources and at different voltages. 

b. Large centralised power generation system – Defence owned 

c. Large centralised power generation system – Third party owned 

d. Energy Storage 

e. Other, or a combination of the above 

D.4. Evaluation of the options from a whole of life perspective, such as: 

a. Technical 

1. Capacity 

2. Expandability 

3. Reliability 

4. Redundancy 

5. Delivery timescale 

b. Regulatory  

c. Contractual 

d. Operational 

e. Management 

f. Financial 

Recommendation 
D.5. The report shall include a recommendation based upon the evaluation of the options. 
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Appendix E.  – Sample Drawings 
 

Figure 1: Example of High Voltage Master Plan Zone Plan 

Figure 2: High Voltage Single Line Diagram 
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