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Palmerston North 
receives around 1730 
sunshine hours per year.

Dunedin and Invercargill 
receive around 1680 
hours. 

Most other New Zealand 
cities receive more than 
2000 hours.
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Monthly range of solar radiation in 
Palmerston North

(NIWA data)



6 PV panels
Canadian Solar CS6P-265P
60 cell poly-crystalline; 265 Wpeak
Total capacity  1.59 kWpeak
Panel area 9.6 m2

North facing 17 degree roof slope
6 Enphase micro-inverters
Cost:    NZ$ 6738 installed

$4.2 / W

My home PV system



Enphase AC battery
Lithium ferrous phosphate 
Claimed to have long cycle life of >10 years = >3500 cycles
Capacity 1.2 kWh
100% depth of discharge 
Maximum charge and discharge rates 0.27 kW  (0.27kWh /h)
Installed cost: NZ$ 3100



Data is provided every 15 minutes 
on solar generation, load demand 
and how met (solar/grid/storage). 
Daily production, consumption and 
kWh exported also provided.



Note that solar water heating 
was installed 15 years ago, so 
only a small amount of back-
up electricity for water 
heating is needed during 
cloudy days.
Space heating by wood 
burner and heat pump.



Trust Power is the Gentailer.

Power purchase price = 26.60 c /kWh
But prompt payment and “Friends” discounts 
brings tariff down to 23.53 c/kWh.

(Powerco line charge for “low user”  
= 33.33 c/day)

Selling price for surplus power   = 7.0 c/kWh

However, Trust Power now offers peer-to-peer 
sales of surplus solar power for whatever price 
can be negotiated with other Trust Power 
customers. 



Monthly analysis over 1 year

Away in 
May and for 
most of 
September

Around 52% of power 
generated in 1 year was 
sold off-site.



1 year data       2969 kWh         2212 kWh    1582 kWh    825 kWh
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Solar panel array efficiency

Annual solar radiation on solar 
array (NIWA data) = 13,176 kWh

Total annual generation = 1582 kWh Solar panel conversion efficiency 

= Electricity output
Solar radiation input

= 12%



Annual demand (kWh) = Imported  + (Generated – Exported)

2212 kWh + (1582 kWh - 825 kWh)

= 2969 kWh
Annual cost savings ($) 

= Imported cost avoided ((kWh generated – kWh exported) * tariff) 
+ Revenue from export sales (kWh exported * sale tariff)

= ((1582 - 825)  * 23.35 cents) + (825 * 7 cents)
= $178.12  +  $57.75

= $ 235.87
Simple payback period 

= Capital cost / Annual savings
= $6738 / $ 235.87

= 28.6 years
However, investing $6738 in a term deposit account earning 

around 3% (after tax) would generate only $202 a year.



52 % of power generated is not used on-site 
and hence less profitable

If all the power generated could be used on-site and offset 
purchased imports (with no power exported):

= Imported cost avoided (kWh generated * tariff) – (lost revenue)

= (1582  * 23.35 cents) – (825 * 7 cents)

Potential annual savings = $ 372.24

Payback period would then be reduced to 
18.1 years. 



Battery investment

On a sunny day, the battery 
is fully charged and 1.2kWh 
is stored for evening use.

November 10th, 2018

November 9th, 2018

On a cloudy day, the battery 
does not reach full charge.

So assume battery stores 
on average 1 kWh /day.
This saves 23.53 cents 
from avoided purchase of  
1 kWh of imported power.
Annual savings = $85.88
Battery cost = $ 3,100
Simple payback period:

36 years



So how to make a solar PV system 
more economically viable

• Use appliances during day time whenever possible so 
most of the power generated is used on-site and hence 
export of surplus power to the grid is minimised.

• Seek a peer-to-peer partner willing to pay more than 
the 7 c/kWh (current price offered by most gentailers).

• Reduce any shading from trees and keep panels clean 
– output increased by 9% after pollen wiped off.

• Wait for power prices to rise over time (Trust Power 
recently increased by 3%).

• Battery costs are currently too high to be a viable 
option for a grid-connected system.

• Move to Blenheim!! – 2500 sunshine hours a year
Invest in an electric vehicle to maximise solar 
use on-site and purchase 3 more 300W panels 

($3,335 = $ 3.7/W)




