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About EIT

We are dedicated to ensuring that you receive 
a world-class education and gain skills that you 
can immediately implement in the workforce.

Engineering Specialists
EIT is one of the only institutes in the world specializing 
in Engineering. We deliver professional certificates, 
diplomas, advanced diplomas, undergraduate and 
graduate certificates, bachelor’s and master’s degrees, 
and a Doctorate of Engineering. 

Industry Oriented Programs
Our programs are designed by industry experts, 
ensuring you graduate with cutting-edge skills that 
are valued by employers. Our program content 
remains current with rapidly changing technology 
and industry developments. 

World-Class Australia Accredited Education
Our vocational programs and higher education degrees are 
registered and accredited by the Australian Government. 
We have programs that are also recognized under three 
international engineering accords. 

Industry Experienced Lecturers
Our lecturers are highly experienced engineers and subject 
specialists with applied knowledge. The technologies 
employed by EIT, both online and on-campus, enable us to 
source our lecturers from a large, global pool of expertise.  

Unique Delivery Model
We deliver our programs via a unique delivery methodology 
that makes use of live and interactive webinars, an 
international pool of expert lecturers, dedicated learning 
support officers, and state-of-the-art such as hands-on 
workshops, remote laboratories, and simulation software. 
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EIT Lecturer and AECOM Principal Engineer

Chartered Professional Engineer (CPEng) with Engineers Australia 

Registered Professional Engineer (RPEQ) in QLD

National Engineering Register (NER)
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What is Maximum Demand 

• Maximum demand is the maximum current (Amps) which can be drawn 
by an electrical installation. 

Maximum Demand            Consumption     

• The maximum demand is the sum of all ‘downstream’ equipment

• The electrical installation is sized for the expected maximum demand 
including:

• You may size your infrastructure inclusive of future spare capacity / expansion 

Transformers 
Main 

Switchboard 
Distribution 

Boards 
Protective 

Devices 
Cables 
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What is Maximum Demand 

Let’s look at an example

• Maximum Demand / Diversified Demand / Sizing of infrastructure  
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What is Maximum Demand (AS/NZS 3000)

Reference to Maximum Demand un AS/NZS 3000 

• Section 1.6.3 – The Principal

• Section 2.2.2 – How to calculate maximum demand 

• Appendix C – Details and Examples 
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What is Maximum Demand  (AS/NZS 3000)

AS/NZS 3000  Section 2.2.2

Note:
In most cases, circuit breaker 
settings for downstream 
boards/equipment will be higher 
than a calculated max demand

Most Common method, especially 
for new projects / construction in 
early stages. 

Used for more specific / bespoke 
installations

Useful for existing installations / to 
validate your calculations 
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What is Maximum Demand  (AS/NZS 3000)

• Appendix C: Maximum Demand

• General Principal:

• Load current for each type of equipment is contributed to achieve a maximum 
demand current 

• Different method for ‘Domestic Installation’ than for ‘Commercial Installation’ 

• (More on this in later slides)
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Existing Building Maximum Demand Calculation Methods

• Metering Information / Billing information

• The longer metering is on the system, the more accurate the results will be

• Think about what is ‘typical’ for that installation and what is happening within the facility 
during the metering – if you see a very low number in one the recordings, see what the cause 
is

• Key Information to take away from the data:

• Peak / maximum drawn ( at any one time): Your infrastructure needs to be sized to handle this 
load 

• Ensure it is not an anomaly 

• Use the data to graph a load profile (daily / weekly / seasonally) as much as you can

• Discuss / understand what is contributing to this large load (is it repetitive)?

• The average load: This is your ‘diversified load’ and assists in understanding the average 
running load of the installation 
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Existing Building Maximum Demand Calculation Methods

• Metering Information / Billing information

• Not all metering info is useful! 

• Q: What about our electricity bill? 

Some meters only record 
the energy consumption 

not the kVA, or Amps. 

Even if some meters record 
the amps, the recorded 
information may be lost.

Ensure metering is done 
when the building is being 

used 

Most useful: Both average 
AND peak value in Amps / 

kVA 

Also helps identify existing 
issues: Power Factor, 

neutral / earth currents, 
harmonic issues, large 

fluctuations in load 
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Existing Building Maximum Demand Calculation Methods

• 2. Inspect the existing infrastructure

• This method is weaker and can ‘over-size’ your design / 
installation. E.G lots of DB’s off the shelf are 160 / 250 A as 
standard.

• Based on assuming ‘worst case’ which is an MD up to the 
maximum value that switchboard, or supply, can provide. 

1. Supplying Circuit Breaker Size 

2. Main Switch Size

• 3. High level assessment of connected equipment to validate 
other methods e.g VA rates 

• If there is not a lot of equipment, you can do a rough calculation 
of the large loads and validate this against a VA rate, or meter 
data 
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New Building Maximum Demand Calculation Methods

1. Volt-Ampere rates: This is a rate (in VA) applied to a area (m2) based on the type of fitout. Can be applied to a whole 
building, or 

1. This is a rate applied based on the area of a facility 

2. Useful for high level calculations 

3. Generally covers multiple electrical items e.g Power, Lighting or Power, Lighting and Mechanical 

4. Can be AS/NZS 3000 Rates / Rates from previous projects / Rates provided by specific industries 

2. AS/NZS 3000 Diversified Maximum Demand: This is detailed ‘bottom up’ calculation based on all equipment  

3. A combination of above 

It’s ok to use a variety of methods to validate your MD, such as: 
• Assessment of similar existing building
• Calculated from expected equipment and loads connected 
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Method: Volt-Ampere Rates

• VA Rate method: 

• Is a pre-defined VA/m2 figure for 
different types of areas. This figure 
can be obtained from:

• AS3000 - Table C3

• Technical Guidelines 

• Previous Jobs

• AS/NZS 3000 - Table C3

• This table provides MD only for 
Mechanical and Light and power. 

• HOWEVER! kVA for other services 
would need be added:

• Hydraulics

• ICT 

• Fire

• Lift 
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Method: Volt-Ampere Rates

• AS/NZS 3000 - Table C3

• Most useful for standard installations (e.g office, residential etc) 

• Table C3 provides MD only for Mechanical and Light and power. 

• HOWEVER! 

• Load for other services would need be added:

• Hydraulics

• ICT 

• Fire

• Lift 

• Specialist equipment 
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Method: Volt-Ampere Rates

Technical guidelines - based on area classification (known as defined rates)

• Often more accurate than AS/NZS 3000 as they are specifically for the application 

Example: 

• Queensland Health CIR (Capital Infrastructure Requirements)

• Energex Supply and Planning Manual document
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Method: VA Rates

• We can use values from previous projects OR use the VA rate table in AS3000 or a combination! 
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How to Calculate MD – Other Services

• MSB Level or DB Level

• Mechanical Services/ Hydraulic 
Services 

• Really understand what the 
mechanical team have allowed 
for – talk to them, don’t 
assume

• Speak to them about their in-
built diversity into the loads

• Do due diligence to check the 
calculations (Specifically kW vs 
Amps)

• Check if they have added their 
own ‘spare’ / ‘buffer’ / ‘fat’ to 
ensure we aren’t doubling up 

• Check the total of equipment 
across all three phases / 
balanced load 

• Check ‘running load’ against 
‘rated load’ often there is a 
large difference 

• Discuss Diversity 
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Methods – AS/NZS 3000 Diversified Load 

• AS/NZS3000 Appendix C

• Section C2.3 - Domestic Installation

• Section C2.4 - Non-Domestic Installation (this lecture)

• STEP 1 

• Using table C2, the MD is calculated by adding the load current for each 
equipment load group in the installation.

• Group a – Lighting 

• Group b – Socket Outlets

• Group c – Cooking appliances 

• Noting that this method will determine the total Amps on each phase of the 
system. The heaviest phase will determine the MD.

➔Undiversified load – meaning that not all load groups will be running at the 
same time. 

• STEP 2:

• Apply Diversity Factor: 

• Undiversified Load (From Table C2) X Diversity Factor = Diversified Load
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Methods – AS/NZS 3000 Diversified Load 

AS/NZS3000 Appendix C

• There are good examples in AS/NZS 
3000 on how to use the tables

• Make sure you read the NOES 
associated with the table
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How to Calculate MD – Diversity 

• What is Diversity: 

• Diversity is an expression of how different loads operate together. In other words, what portion of the total 
load will the switchboard see at any point in time.

Think of it as ‘equipment’ diversity, and ‘process’ diversity – Ask yourself:

• How likely is it that all equipment of the same type operates concurrently? E.g GPO’s

• How likely is it that categories of equipment operate as the same time as others? E.g

Examples of Diversity:
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How to Calculate MD – Diversity 

• Example

• If there are 2 x 50kW electrical pumps supplied from a board, we need to understand how the loads will operate together. If one 
of the pumps is duty stand by, it means it will only operate if the other one doesn’t. Therefore, at any point in time, the 
switchboard will only see 50% of the total load associated with the pumps (50kW). In this case, the diversity factor = 50%.

• What Diversity Factors Should we use 

• DB Level – AS3000 method has some diversity built in, therefore generally for sizing DB Circuit Breaker and cables, run with the 
AS3000 diversity (again, think about actual usage within the building)

• MSB Level – think about what the likelihood of all electrical equipment running at maximum demand at the same time is? It’s not 
practical to use summation of AS3000 MD’s as your MSB Distribution Boards.

• Substation Level – similarly, if assessing at substation level, it’s not likely that every MSB off the substation is running at maximum 
demand at the same time.

Duty / Standby 
equipment

Hot Water Units 
Emergency use 
equipment (fire 

pump) 

Car wash: was and 
dry? 



EIT CRICOS Provider Number: 03567C | EIT Institute of Higher Education: PRV14008 | EIT RTO Provider Number: 51971

How to Calculate MD – Diversity 

• Substation Level (inter-building diversity)

• What other loads are on the substation

• What is the inter-building diversity – notionally 0.8 is acceptable

• In example below the kVA for each building has been diversified at building MSB level, but then 
a Substation level diversity must also be applied

Other examples: 
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Lessons Learnt / Things to be mindful of

• If using AS/NZS 3000 Tables, allocate equipment to the right category 

• Don’t just rely on VA rates, validate the MD as the project progresses. 
Selections are made, most accurate is the full ‘bottom up’ calculation

• A stronger MD cross checks VA rates against similar installations

• Key Equipment Catches:
• Hot Water Units: Remember storage requires 100% of the load to be factored in! 

• What for electric hot water heaters and their diversity! 

• Duty / Standby means you only need to account for 1! E.g compressors, pumps etc 

• Ensure you size everything with spare capacity if you need to!
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Lessons Learnt / Things to be mindful of

• Major issue in Maximum Demand for the rooms/offices 
• AS/NZS 3000 is very conservative with regards to MDs on GPOs

• Instead, used typical connected loads for the rooms and extrapolated that to 
each DB

• Be mindful of the affect’s of an increase in maximum demand… flow on 
impact includes:

Affected sizing of 
cables

trip units of circuit 
breakers

conduit utilisation Impact to pit sizing 

Cable tray sizing Switchboard sizing 
checking if 

upstream MSB had 
enough capacity

Increase in heat rise 
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Thank you!
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Upcoming Courses

Find MORE courses here: www.eit.edu.au/study-areas/electrical-engineering/

We have a range of courses in Electrical Engineering.

Courses Start Date

Professional Certificate of Competency in Earthing and Lightning Protection 6 November 2023

Professional Certificate of Competency in Power Distribution 6 November 2023

Professional Certificate of Competency in Electrical Power System Fundamentals for Non-Electrical 
Engineers

13 November 2023

Graduate Diploma of Engineering (Electrical Systems) 2 January 2024

Online – Master of Engineering (Electrical Systems) 2 January 2024

Professional Certificate of Competency in Substation Design (Main Equipment) 16 January 2024

52882WA Advanced Diploma of Electrical and Instrumentation (E&I) Engineering for Oil and Gas Facilities 16 January 2024

Professional Certificate of Competency in Hydrogen Energy – Production, Delivery, Storage, and Use 23 January 2024

52883WA Advanced Diploma of Applied Electrical Engineering (Electrical Systems) 6 February 2024

Undergraduate Certificate in Engineering Foundations 12 February 2024
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Upcoming Webinars

All upcoming Events & Webinars:
www.eit.edu.au/news-events/events/

EIT Virtual Open Week 2023
23 Oct 2023

Study on Microstructure Characteristics of Steel in Two-Body Abrasive Wear
01 Nov 2023

Authentication for Remote Critical Infrastructure (IT/OT) Assets
08 Nov 2023

Power System Support From Photovoltaic Systems
15 Nov 2023

http://www.eit.edu.au/news-events/events/
https://www.eit.edu.au/event/eit-virtual-open-week-2023/
https://www.eit.edu.au/event/study-on-microstructure-characteristics-of-steel-in-two-body-abrasive-wear/
https://www.eit.edu.au/event/authentication-for-remote-critical-infrastructure-it-ot-assets/
https://www.eit.edu.au/event/power-system-support-from-photovoltaic-systems/
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Certificate of Attendance

To receive your digital certificate of attendance for participating in this 
webinar, please fill out the form and survey here (or scan the QR Code):

Kindly note that this form will close on Sunday, 22 October 2023 and no further requests 
for certificates will be accepted after the form has closed

https://qrco.de/beSQDz
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Q&A
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Website
www.eit.edu.au
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1031 Wellington Street West Perth
Perth, WA 6005

Phone
Inside Australia: 1300 138 522
Outside Australia: +61 8 9321 1702

Email
webinars@eit.edu.au

Courses
https://www.eit.edu.au/schedule/
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