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Background
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• A 3-year “Solar Apartments” project funded by Energy 
Consumers Australia and CRC for Low Carbon Living, 
exploring opportunities and barriers for increasing PV 
deployment on Australian apartment buildings

• Developed a Python tool (morePVs) 
multi-occupancy residential energy PV and storage

• Report published April 2019 – available from 
www.ceem.unsw.edu.au

http://www.ceem.unsw.edu.au/


Why model Solar Apartments?
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• Big untapped PV opportunity
• Complexity of strata decision-making
• A need for clear, accurate information
• Multiple technical arrangements
• Multiple financial options
• High Variability and Building-Specificity:

• Rooftop PV Capacity
• Load profiles
• Existing electrical infrastructure





Potential Users
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• Strata bodies – apartments / community title

• Advocacy / Advice agencies 

• Local Councils

• Community Housing

• Energy Consultants

To inform customer decision making:

• ENO’s / ENM’s / ENSP’s

• Retailers

To assist planning:



Model Outline
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• Technical Arrangements

• Load data

• Solar data

• Battery Characteristics

• Tariffs

• Capex / Opex

Inputs

• Grid Import and Exports

• Internal Network Flows

• Battery SOC and health

• Self-Sufficiency / Self-Consumption

Energy Calculations

•Electricity Bills, Total Costs, Net Savings for:

•Individual Customers

•Whole Building

•ENO / Strata Body

•Retailer / Solar Retailer

•DNSP

Financial Calculations
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Input Data



Load data
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Technical Arrangements
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PV Installation Arrangements
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BAU
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• All Customers on-market with a 

retailer of their choice

• No PV

Not implemented in  Beta



Individual Behind The Meter
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Common Property Units (& Common Property)



Shared Behind the Meter
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• All Customers on-market with a retailer of 

their choice

• PV distributed BTM by ‘Solar retailer’ 

(e.g. Allume)

• Units or Units + CP

• Generation allocated proportional to 

instantaneous load

Solar PPA with 2 rates:

• Solar consumption at Solar tariff

• Export at rate = FiT

Or capex and opex paid by strata body



Embedded Network
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• All Customers off-market (buy from ENO)

• Shared PV owned by ENO or by Strata Body

• ENO purchases from retailer at ’Parent Tariff’

• (Individual PV not in this model)



PV Installation Arrangements
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Tariffs
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Tariffs
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• Customer Retail Tariffs
• Solar Tariff (for Solar PPA)

• Parent Tariff (for EN)
• Network Tariff

Not implemented in  Beta



Tariffs: user_interface
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• Flat rate
• TOU rates – multiple periods and rates
• Block tariffs
• Fixed charges
• Demand charges



Capex / Opex / Finance
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PV CAPEX:
• System $
• Inverter $
• Inverter Lifetime

EN Capex / Opex:
• Capex $ / unit
• Capex $ / building
• Opex $ / unit

Financial Settings:
• Discount % Rate
• Amortization Term

Battery Capex:
• Total System or $/kWh
• Inverter cost
• Battery Life (cycles / yrs)
• Inverter Life (years)

Not implemented in  Beta
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Batteries



Individual Battery - BTM
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Common Property

Individual batteries (AC coupled)

Units (& Common Property)



Central Battery - Embedded Network
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Central battery (AC coupled)



Batteries
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Not user-definable in  Beta



Batteries
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Control Strategies:
• PV charge / evening discharge
• Charge priority / evening 

discharge
• Single Cycle
• Double Cycle
• Peak  Demand Threshold

Not user-definable in  Beta



Review
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Results



Results
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Results
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Results – Summary Table
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Energy Metrics:
Total load (kWh)
CP Ratio (%)
Total Generation (kWh)
PV Ratio (%)
Self-Consumption (%)
Self-Sufficiency (%)
Total Import (kWh)
Total Export (kWh)

Battery Metrics:
Total Cycles
State of Health (%)
Total Losses (kWh)

Financial Metrics:
Total Energy Costs for whole building($)
Average Resident Bill ($)
Average Resident Total Cost ($)
CP Bill ($)

Embedded Network Financials:
Demand Charge ($)
Total Bill ($)
Capex Repayments ($)
Total EN Payments, Receipts, Net Profit ($)

External Financials:
? Retailer Receipts and Payments ($)
? DNSP Receipts ($) Not implemented in  Beta



Download results
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Not implemented in  Beta



Save configuration file
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Not fully implemented in  Beta
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Example Results



Case Study W
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72 apartments
3 floors

Lifts, carparks, etc
CP is 22% of load



Case Study W – Embedded Network
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Solar TOU Tariff (STC) Customer Benefit ENO Profit
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Further Development
?



Possible Extensions

Tariff Functionality:
? Tariff structures
? Tariff tool compatibility

Beyond Apartments:
? Individual PV & Battery in EN
? ‘Horizontal’ Strata / Townhouses
? Microgrids

Results:
? Timeseries data
? Battery Usage
? Other metrics

Interface:
? Presentation
? Functionality daily and annual SOC 
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Questions & Suggestions ? 
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