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Background |
South Coast p-grid Resilience SOV
Feasibility Project (SURF) v o
- A transdisciplinary
microgrid project exploring
ways to bolster the energy N
resilience of residents in .
the New South Wales —
south coast shire of
Eurobodalla.
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Problem

1. What changes could communities make to increase
the viability of microgrid systems (and reduce costs)?

2. What is the impact on the technical system of
socially-led resilience measures?

3. How does one model social responses and
consumption patterns in microgrid?
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Approach: Hot Water Load shifting

* Modelled a community of 150 households, each with solar panels and some
increased solar injection.

« Evaluate the system for each day to observe response to different
conditions.

« Select timer for timer to start and rate of consumption.

« 3 Criteria: Battery Capacity Requirement, Daily Import Peak, Daily Export
Peak.
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Method: Timer based decisions

- Remove hot water from demand profile.

- Reintroduce hot water load at time in day (X), consumed at rate (Y)
until equal to total hot water.

« Record the differences between solar and new load (max = export
peak, min = import peak).

« Where new load = solar, the sum is the estimated battery capacity
requirement.
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Average Daily Profile per household
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Results




2 g
Shifting hot water heating with a simple timer could
reduce total battery storage needs

SO
Distribution of Battery Requirements under load shift conditions

Use all excess solar
generation for hot water No Load Shifting 1 — bo o
heating

S1 |
Shift hot water heating to el ! e e
9am at 75kW
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S3 $3: 11am, 1.5KW Ii I o ) oo o
Shift hot water heating to
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Optimised Timers reduced battery requirements by 36%

No shifting [ Net Optimal
shifting

Timer Start NA 9:25am
Rate of NA 150
Heating (kW)
Battery (ave, 1,121 717
kWh)
Import (ave, 204 136
kW)
Export (ave, 510 448
kW)

Time of day
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Takeaways of Case Study

- All 3 criteria can be satisfied.
36% reduction in required battery capacity.
. At scale this could save $720,000 (from $2m).
. A timer represents a low barrier to participation.

Social resilience actions should be encouraged at
community consultations.
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Conclusion

Modelling interaction between community
and energy system Is important.

There are simple changes that can have
outsized impact to achieve 100% renewable
systems.

Social Resilience changes should be further
supported.
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Questions
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Supplementary
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Performance Evaluation

For Scenario I (time, rate),

- fi, X) =Ba™ + Ba}*™ + Ba; (Required Battery
Capacity )

f(i,Ba) n f(i,im) n f(i,Ex)

Objective(i) = min{f(i,Ba)} min{f(i,lm)} = min{f(i,Ex)}
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Optimisation by:
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19/08/2023: New Average Profile

New Demand

kW energy consumption

Time of dav
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Assumed Battery Behaviour: Solar Soaking

Standard Battery Response
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Consumption Patterns suggest timers are
already used

Hot Water Energy Consumption (Household Average)

kWh

Hour of day

Oct 28 Dec 26 Feb 24 Apr 25 Jun 24
2022 2023

Date




	Presentation
	Slide 1: Including social resilience in feasibility modelling of micro-grids
	Slide 2: Background
	Slide 3: Problem
	Slide 4: Approach: Hot Water Load shifting
	Slide 5: Method: Timer based decisions
	Slide 6: Case Study
	Slide 7: Results
	Slide 8: Shifting hot water heating with a simple timer could reduce total battery storage needs
	Slide 9: Optimised Timers reduced battery requirements by 36%
	Slide 10: Takeaways of Case Study
	Slide 11: Conclusion
	Slide 12: Questions

	Appendix
	Slide 13: Supplementary
	Slide 15: References
	Slide 16: Performance Evaluation
	Slide 17: Optimization by average required battery capacity 
	Slide 18: Optimisation by:
	Slide 19: 19/08/2023: New Average Profile
	Slide 20: Assumed Battery Behaviour: Solar Soaking
	Slide 21: Consumption Patterns suggest timers are already used


