6t International Conference on Smart Energy Systems
6-7 October 2020
#SESAAU2020

D!
THE UNIVERSITY OF

MELBOURNE

Towards net-zero emission and energy resilient
communities: a multi-dimensional approach to
energy master planning

Saeid Charani Shandiz, Dr Behzad Rismanchi, Prof Greg Foliente

Saeid.charani@unimelb.edu.au

Powered by
((( X energyCLUSTER Q

SENMARK sEEnergies 00 /nnovation Fund Denmark
L

AALBORG UNIVERSITY
DENMARK

EURCP/EISKE UNION

DEN
I Den Europzeiske Fond
re I N V E S for Regionaludvikling
regionmidtjylland

Viinvesterer i din fremtid

Ze Aalbor
& cronenerel kamstrup LOGsTOR Orsted II-‘ Forsy;gﬂng




6™ International Conference on Smart Energy Systems
6-7 October 2020
#SESAAU2020

THE UNIVERSITY OF
MELBOURNE

We are developing a computer tool which offers a
multi-dimensional approach to the planning, design and assessment
of resilient net-zero emission communities
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A multi-dimensional approach to energy master planning of
net-zero emission communities is required, especially focusing
on the energy resilience of community level energy systems
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What is Energy Master Planning?
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Ref: Charani Shandiz S, Rismanchi B, Foliente G. Energy master planning for net-zero emission communities: state of the art and research challenges. Renew Sust Energ Rev. 2020. (Under review)
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L Community level system and technologies
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Methodology

Conceptual design stage
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Client requirements/objectives
Site data and constraints
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Technology alternatives
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High level sizing
and operation
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Energy Master Plan

(Outputs:

System sizing (capacity)
Operational lifecycle performance
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Multi-dimensional analysis

Ranking/filtering )
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sk Case study description
The University of Melbourne new campus

Net zero emission by 2050
Sustainable and resilient design

Highest Green Star rating

Stage 1 of the campus development

Total land area ~7 ha

Gross Floor area 54 987 m?

Peak electricity demand 956 kW
| = Peak cooling demand 1327 kW

Fishermans ed, Melbourne, Australia | Peak heating demand 665 kW 14

Source: https://ourcampus.unimelb.edu.au/fishermans-bend
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Multiple alternatives TOPSIS ranking and scores

Design alternatives

Alternatives
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Concluding remarks and research implications

The multi-dimensional approach to energy master planning can facilitate the transition to resilient net-
zero emission communities.

Can be of benefit to various stakeholders such as utility providers, energy planners, researchers, facility
managers, designers, investors and owners.

Can provide a multi-dimensional evaluation of design alternatives in a timely manner and in the early
stages of energy master planning process.

Can help uncover investment opportunities and contribute towards more effective sustainable policies.

Can help assess economic and technical implications of design options for the urban energy grids and
wider community, especially in terms of evaluation of primary energy saving, CO, emission reduction,
flexibility, energy demand management and decreased (power) system vulnerability. 20
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ed  Future work direction

Developing the preliminary design stage modelling feature

Construction and
operation

Conceptual Design Preliminary Design Detailed Design

Performance Uncertainty

in the tool.
Assessment of energy resilience with a higher resolution. B
Exploring the tool in global case studies. o Bl

Energy Master Plan Eﬁﬁa e @ ; \HHHE e @ A )
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