Electrical Standard Engineering Inclusions

Electrical Engineering

Electrical installations in Defence establishments and in Defence leased premises shall conform to the requirements of:

a. all applicable legislation, regulations, codes of practice and guidance publications (Regulations) relevant to the State or Territory where the installation or facility is located;

b. all relevant standards (Standards); and

c. the Defence Manual of Infrastructure Engineering Electrical (MIEE).

The MIEE can be found on the IM at www.defence.gov.au/im under engineering and maintenance. The MIEE has requirements for:

General Electrical Installation Requirements

Internal Electrical Services

· Switchboard locations, labelling and numbering

· RCD protection

· Power Factor Correction

· Artificial Lighting

· 400 Hertz Systems

· Hazardous Area and Explosive Area Installations

· Aircraft Earth Reference Points

· Wharf Services

Emergency Power Systems

· Uninterruptible Power Systems (UPS)

· Local Emergency Generators (LEG)

· Mobile Generator Link Boxes (MGLB)

Electrical Reticulation and Power Generation Systems

· High and Low Voltage Distribution Systems

· Central Emergency Power Stations (CEPS), Central Power Stations (CPS) and Central Energy Plant (CEP)

· Power Control and Monitoring Systems (PCMS)

Design Reporting

Provide Design Reports as required by, and in accordance with:

a. this FDB and the Contract;

b. the Infrastructure Management System (IM) Design Management process; and 

c. the MIEE (The MIEE details the content required for electrical systems design reports).

With every design report submission provide a MIEE Compliance Report, in accordance with the MIEE.

Certification and Verification

All Defence new construction and refurbishment projects are to be certified by the designer as meeting the requirements of the Regulations and Standards and the MIEE as detailed in the contact and the MIEE.

In addition to the certification above, the designer is also required to provide verification reports as required by the MIEE.

Classification of Defence Power Systems

The classification of Defence power systems is founded on the type of emergency power support provided as shown in the table below:

	Power System Classification
	Type of Support

	Critical
	UPS supported

	Essential
	LEG supported

	Normal or 

Non-essential
	No UPS or LEG support

May be supported by CEPS or mobile generator


Classification of Defence Power Supplies
External Electrical Services

Option A 

(check the IM for availability)

The Base HV Infrastructure Report, available from the IM, provides a description of the existing electrical reticulation system)

Option B

The Base Electrical reticulation system is described below (suggested content)

Existing 11kV System

· General information including owner, DNSP and electricity retailer contact details applicable to the site, etc

· NSP feeders to the Base (including system fault level and BIL), rating and current load

· Configuration of on base High Voltage Rings and equipment including the ratings and loads for each ring (e.g. Ring Main 1, Ring Main 2, Ring Main 3), ISS, CEPS, Substations, HV Cables, etc

· Any specific operating arrangements and system limitations

· Any specific standards currently adopted at the site

Power Supply

The designer shall provide each new, refurbished or leased facility with a suitable power supply in accordance with the requirements of the MIEE.

The designer must review the existing reticulation system and the feeders to the establishment to confirm there is adequate capacity and this must include assessing the impact to the current energy contracts and network agreements. The Director Energy Services and the Regional Manager can provide advice on existing retail contracts or network agreements respectively.

Where the required augmentation is only simple in nature such as the addition of a single substation and the existing reticulation system has adequate capacity, the design report is to reflect the outcome of these investigations and detail the proposed works for agreement. Alternatively where considerable high voltage system augmentations are required such as a number of substations, more than one hundred metres of high voltage cable or the ring does not have capacity, a project High Voltage Development Plan in accordance with the MIEE must be prepared to assist Defence consideration.

It is important to identify the required reticulation system augmentations as early as possible so that the Director of Estate Engineering Policy (DEEP) can agree to the proposed augmentation and also advise the need for a High Voltage Development Plan. Refer to the MIEE for the Development Plan requirements or liaise with DEEP for any clarification.

All electrical reticulation system modifications must be formally agreed by DEEP through the design report process.

Distribution Network Service Provider (DNSP)

The designer when considering if reticulation system augmentation works are required, needs to consider who owns the reticulation, Defence, DNSP or other agency. The designer must not make any undertaking with the NSP or third party without prior formal Defence agreement. It is important that all such works be agreed by Defence prior to any formal agreement with these agencies.

High Voltage System Documentation

The designer shall prepare revised High Voltage System Documentation whenever an alteration is preformed to the reticulation system in accordance with the MIEE. This documentation must be handed over to the electrical operating authority prior to completing any construction work to ensure safety.

Emergency Power

Justification

Emergency power installations shall only proceed if their respective sponsors have successfully argued for their justification. Guidance on the justification process and the associated risk assessment and analysis is included in the MIEE.
Option A

There is no emergency power requirement for these facilities. Where the Base has a Central Emergency Power Station (CEPS) load shedding must be provided in accordance with the MIEE and connected to the Base Power Control and Monitoring System (PCMS).

Option B

A Mobile Generator Link Box (MGLB), complying with the requirements of the MIEE, is needed for this facility. The MGLB is required to supply the following equipment/ areas: 

a. (insert applicable areas or equipment)

b. (insert applicable areas or equipment)

c. (insert applicable areas or equipment)

The MGLB arrangement shall be suitable for semi skilled operators. Ensure suitable operating instructions are provided on or adjacent the main switchboard or the MGLB. The procedures must detail connection and operation of the mobile generator link box particularly where the mobile generator only supports part of the facility.

Option C

A Local Emergency Generator (LEG), complying with the requirements of the MIEE, is required for this facility. The LEG is to be configured as further detailed at Annex B1. 

Option D

An Uninterruptible Power System (UPS), complying with the requirements of the MIEE, is required for this facility. The UPS is to be configured as further detailed at Annex B2.

Load Shedding

Load shedding connected to the Base Power Control and Monitoring System (PCMS) shall be provided for all facilities located at an establishment provided with a CEPS or where the LEG or mobile generator will not support the entire facility. Load shedding system requirements are provided in the MIEE Part 4 Chapter 26 Low Voltage and High Voltage Distribution Systems Design Standards.
Switchboards, Circuit Arrangements and Spare Capacity

Switchboards are to be located and labelled as required by the MIEE. Circuiting and spare capacity shall be in accordance with the MIEE.

Residual Current Devices

RCDs shall be provided as required by the MIEE. All socket outlets not provided with RCD protection are to be detailed in the design report for agreement in accordance with the MIEE.

Lighting

Lighting installations shall comply with the MIEE Artificial Lighting Requirements.

Include in the FDB:

a. Additional or specific lighting functionality requirements;

b. Suitable room data schedules identifying the tasks/activities for each area and any specific design considerations;

c. Where appropriate (e.g. not covered by AS), required levels of Illumination for each area or suitable performance requirements;

Power Factor Correction

The designer shall provide power factor correction as required by, and in accordance with the MIEE.

Hazardous Area & Explosive Area Electrical Installations

Electrical installations in hazardous areas or explosives areas shall comply with the relevant standards and the additional requirements of the MIEE.

The sponsor/users are responsible for classification of the area and for identifying what processes and hazards will exist and for providing detailed information on these. In circumstances where appropriate data is not available or cannot be sourced, the designer must assist in the proper classification and for carrying out all necessary surveys of existing installations to establish their characteristics.

Include in the FDB

a. Responsible person(s) for site classification, process identification and key stakeholders for hazard analysis and certification;

b. For Explosives areas, the nominated Defence Standard applicable (refer the MIEE for guidance);

c. Functionality requirements and equipment configuration;

d. Any specific requirements of the installation including the regional requirements; and

e. Any additional processes which must be followed as part of the design.
400 Hertz Systems

Aircraft servicing and other 400 Hertz installations shall comply with the relevant standards and the additional requirements of the MIEE.

Include in the FDB

a. The applicable 400Hz supply standard to be adopted in the design (the sponsor or System Project Office (SPO) will identify the applicable 400Hz standards);

b. The aircraft or systems to be supported (the sponsor or SPO must identify the applicable equipment);

c. The supply requirements applicable to any high reliability facility;

d. The interaction with other systems.

Aircraft Earth Reference Points

Aircraft earth reference points shall comply with the requirements of Australian Air Publications (AAP) 7045.002-01 Chapter 14. Where associated with a facility or future facility they shall be equipotentially bonded in accordance with AS/NZS 3000, AS1020 and AS1768. Note the FDB needs to specify the required location of the aircraft earth reference points.

Include in the FDB

a. The required location for the earth reference points.
Wharf Services

Shore electrical power for Royal Australian Navy (RAN) ships and submarines shall meet the requirements of Navy Standard DEF AUST 5000 Vol 05 Pt 11.

Include in the FDB

a. The required location for the cope points;

b. Functional requirements and systems/ships to be connected.

Liquid Dry Breathing Oxygen (LDBO)/Cryogenic Facilities

Liquid Dry Breathing Oxygen and Cryogenic facility electrical installations shall comply with DI AF AAP 7002.023 and the relevant standards.

Battery Rooms and Installations

Battery installations shall comply with the MIEE and the relevant standards.

Central Emergency Power Stations (CEPS), Central Power Station (CPS), Central Energy Plant (CEP)

CEPS/CPS/CEP installations or upgrades will require a separate FDB brief developed on a case by case basis to suit the specific installation requirements. Normally a suitable scoping study will be required to form the basis of the requirement. When required, seek DEEP guidance for developing the FDB for CEPS/CPS/CEP. Aspects that will need to be addressed include:

e. Determination of required capacity, configuration, location, connection arrangement or the need to investigate and determine these;

a. Post disaster and passive defence functionality requirements;

b. Fuel types, use emergency fuels, such as Avtur. As a general requirement the designer must undertake suitable analysis/cost benefit study of all fuel types available and make recommendations to Defence on the most appropriate fuel for the power station.

Annex C. – 1

Local Emergency Generator (LEG)

The sponsor/user shall detail the loads or portions of the building to be supported by LEG, as well as the equipment requirements and/or other particular functional requirements. These should be incorporated into the FDB or will need to be provided to the designer as part of the design process.

Include in the FDB

a. equipment or areas supported by the LEG;

b. equipment load performance requirements including;

· Nominal voltage and allowable voltage limits under steady state and transient state conditions.

· Full load true power rating (kW) and power factor.

· The type of load and its characteristics, particular emphasis should be given to identifying the loads with high inrush currents or high harmonic content.

· Indication of the inrush characteristic or harmonic content of the load and the combined affect of these. (An indication of the inrush characteristic harmonic content of a load can be obtained from measurements carried out on existing or similar loads or through consultation with relevant equipment manufacturers and suppliers); and

· Any special characteristic of the load such the power regeneration on 
de-energisation, restoration time on power up, restoration process and susceptibility to power outages.

c. required generator restoration time; 

d. required redundancy or availability;

e. required equipment connection interface;

f. required output characteristics of the LEG;

g. load shedding system if required; and 

h. any specific to project or other special requirements to be met by the LEG.

LEG Proforma

The Designer shall ensure that the LEG is suitably configured to meet the performance requirements in accordance the MIEE.

LEG Requirements

	Required Location:
	

	Passive Defence Requirements:
	

	Site and Service Conditions:
	

	
	

	Nominal Rating:
	To be determined by designer

	Configuration & System Requirements:
	Required output characteristics

Required load shedding arrangement for systems providing only partial support

	Generator Restoration Time/ 
Support period required:
	

	Redundancy requirements:
	

	Essential Power Distribution:
	Dedicated outlet/connection

Distribution (description of requirement also need to be provided e.g. redundancy required in the distribution if any)

Under voltage releases required

	LEG Control and Monitoring

Additional equipment interfaces:
	Defence Engineering Service Network (DESN)

Interface to Building Management System (BMS)

Local Control and Monitoring

	Local Environment/Considerations/ interfacing requirements:


	Central Emergency Power Station (CEPS) support

Tempest/Filters

Power factor correction

	Investigations required:
	

	Regional Requirements:
	

	Other Requirements
	


Equipment to be Supported

	Equipment Description
	Location
	Characteristics

	
	
	VA:

Voltage:

kW & Power Factor:

Inrush Current:

Harmonic Content:

Power Quality Standard:

	
	
	VA:

Voltage:

kW & Power Factor:

Inrush Current:

Harmonic Content:

Power Quality Standard:

	
	
	VA:

Voltage:

kW & Power Factor:

Inrush Current:

Harmonic Content:

Power Quality Standard:

	
	
	VA:

Voltage:

kW & Power Factor:

Inrush Current:

Harmonic Content:

Power Quality Standard:


Annex C - 2

Uninterruptible Power Systems (UPS)

The sponsor/user shall detail the loads or portions of the building to be supported by UPS, as well as the equipment requirements and/or other particular functional requirements. These should be incorporated into the FDB or will need to be provided to the designer as part of the design process.

Include in the FDB

a. equipment or areas supported by the UPS;

b. equipment characteristics of the load or equipment;

c. required UPS configuration and redundancy provisions;

d. required UPS support time

e. required supply characteristics applicable including voltage and frequency performance;

f. required availability and reliability criterion including Mean Time Between Failures (MTBF), Mean Time to Repair (MTTR) and Maximum Time to Repair (MAXTTR);

g. additional control and monitoring requirements;

h. requirements to incorporate other elements such as LEGs; and 

i. complete the proforma attached.

UPS FDB Proforma

UNINTERRUPTIBLE POWER SYSTEMS (UPS)

Communications Network UPS

Individual small UPS are required in this facility to support the nominated servers and communications equipment as detailed below:

a. (insert applicable equipment)

b. (insert applicable equipment)

c. (insert applicable equipment)

d. (insert applicable equipment)

These UPS shall meet the Chief Information Office Group (CIOG) standard UPS equipment specifications/contracts for communications systems including DRN and DSN requirements and also standardised UPS monitoring through the communications network.

Other UPS systems

In addition to any communications systems UPS requirement, provide a UPS for the following equipment specified below.

Provide a UPS complying with the MIEE, AS 62040.2 Uninterruptible Power Systems (UPS) - Electromagnetic Compatibility and AS 62040.3 Uninterruptible Power Systems (UPS) - Method of specifying performance and testing requirements. The equipment characteristics and requirements are specified at Annex XXXXX to this FDB.

The designer in meeting the UPS system requirement shall consider centralised and decentralised UPS systems and also rotary and static systems. Selection of the most suitable system shall be based on achieving the equipment requirements on the lowest through life basis. Provide in the design report a suitable cost benefit analysis confirming the recommended system.

UPS Requirements

	Required Location:
	

	Additional Space Requirements:
	

	Site and Service Conditions:
	

	Passive Defence Requirements:
	

	Nominal Rating:
	

	Configuration:
	single, parallel, parallel redundant

	Scalability and concurrent operation
	

	Support period required:
	

	Redundant battery strings required:
	

	Manual Maintenance Bypass Location:
	

	Critical Power Distribution:
	Dedicated outlet/connection

Distribution (description of requirement also need to be provided e.g. redundancy required in the distribution if any)

Under voltage releases required

	System Requirements
	Redundancy:

Availability:

MTBF:

MTTR:

MaxTTR

	UPS Control and Monitoring


	Defence Engineering Service Network (DESN)

Interface to Building Management System (BMS)

Local Control and Monitoring

	Local Environment/Considerations/ UPS interfacing requirements:


	Local Emergency Generator (LEG) connection

Central Emergency Power Station (CEPS) support

Tempest/Filters

Power factor correction

	Investigations required:
	

	Regional Requirements:
	

	Other Requirements
	


Equipment to be Supported

	Equipment Description
	Location
	Characteristics

	
	
	VA:

Voltage:

Power Factor:

Harmonic Content:

Power Quality Standard:

	
	
	VA:

Voltage:

Power Factor:

Harmonic Content:

Power Quality Standard:

	
	
	VA:

Voltage:

Power Factor:

Harmonic Content:

Power Quality Standard:


