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Why add batteries to commercial solar?

• maximum demand charges


• emergency backup power 

• self-use of surplus solar 

• power quality


• utility capacity limitations


• early adopter


• leaving the grid 
(more in my next presentation at 3:25pm today)
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Assess maximum demand
Max demand 
charges may 

apply

Will demand management and 
energy efficiency solve this 

problem?



When is backup needed?

Office hours

How much (kVA) and for how long (kWh)?



Get the load data



Analyse the tariff structures







Self-consumption of solar modelled

Stored Grid Battery

SolarLoads

Export

Unused







Use roof layout tools





SELECTING & 
SIZING BATTERY



SOLAR + BATTERY DESIGN

6. SELECTING & SIZING BATTERY

▸ Daily load energy required 

▸ Battery system voltage 

▸ Load sub-system efficiency 

▸ Amp-hour demand  
(typically daily except if blackout protection) 

▸ Days of Autonomy (≥2 days if off-grid) 

▸ Amp-hour capacity required @ Cx



SOLAR + BATTERY DESIGN

BATTERY SIZING EQUATIONS (SIMPLIFIED)

▸ A - daily load energy (Wh) 

▸ B - battery system voltage (V) 

▸ C - load sub-system efficiency (0.xx) 
(wiring, battery round-trip, and inverter efficiency) 

▸ D - Amp-hour demand = A ÷ B ÷ C 

▸ E - Amp-hour capacity = (D x DoA) ÷ DoD max.  
NB. to convert to kWh = (Ah x V) ÷ 1000

AS/NZS 4509.2



SOLAR + BATTERY DESIGN

BATTERY SIZING WORKED EXAMPLE

▸ A - daily load energy 10,000Wh 

▸ B - battery system 48V 

▸ C - load sub-system efficiency 0.74 

▸ D - Amp-hour demand = 10,000 ÷ 48 ÷ 0.74 
=  282Ah 

▸ E - Amp-hour capacity = (282 x 1) ÷ 0.9  
= 313Ah @C10 
= 313 x 48 = 15kWh (total capacity)



SIZING THE PV 
ARRAY
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SOLAR + BATTERY DESIGN

7. SIZING THE PV ARRAY

▸ Daily load energy requirement 

▸ Peak Sun Hours (PSH) of site 

▸ Derating for shade 

▸ PV sub-system efficiency 

▸ Load sub-system efficiency

Easy Way v’s Hard Way



CONTACT ME
Glen Morris 
Training & Consultancy 

glen@solarquip.com.au 
(61) 419 299 140

http://cleanenergy.org.au - blog 

http://solarquip.com/ - training courses 

http://smartenergylab.com.au - the “Lab”

http://cleanenergy.org.au
http://solarquip.com/
http://smartenergylab.com.au

