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 on a fair price for solar electricity fed into the NSW grid
. 

We will show that a fair price to the retailer is at least 12.5c/kWh, while the State benefits a further 6c/kWh.

1. A Fair Price for the Retailer

To arrive at a fair price for the retailer, all costs and benefits need to be estimated.  Benefits to retailers of small- and medium-scale PV generation include:

· Reduced peak demand on conventional generation: 10c/kWh

Solar PV generation correlates strongly with peak demand, especially in summer.  Because of the dramatic range of spot prices, this can create significant savings for the retailer.  A 2010 South Australian study
 put the mean wholesale price potential of large scale unbuffered solar generation in that state at over 10c/kWh.  In view of the expected rise in demand for gas, both nationally and internationally, and the ever-increasing peak electricity demand, that should now be seen as quite conservative.

This premium can be expected to persist at least until such time as the total solar generation daily peak reaches the difference between daily minimum demand and the demand at the time of day when solar output peaks.  In NSW in 2005, those amplitudes were 4GW in  summer and 2.5GW in winter

Meanwhile, gas prices can be expected to rise significantly due to international demand.

· Reduced peak load on distribution network: 2c/kWh

Typically, electricity fed into the grid from small- and medium-scale generation can be expected to be consumed locally.  This may reduce the peak demand on distribution infrastructure.  Given that the single largest contribution to current retail price hikes has come from increasing peak distribution load, this could offer retailers significant savings.

The upgrade to the NSW distribution network will add 4.32c/kWh to residential retail prices in NSW by 2012/13
.  In 2008, the state's total demand was 79,000 GWh
, so the increase represents around $3bn a year in revenue.  Trimming 1kW from the peak demand of around 14GW
 should therefore be worth about $200/year.  Turning that into a value per kWh requires finding the ratio between the power output of a small scale PV system at times of peak demand and its average kWh output per year.  

For a 1kW system, the average daily output in Sydney is about 3.9kWh
, or 1400kWh/y.  

In predominantly residential areas, the peak demand is relatively late in the day.  A more westerly orientation for the panels helps, but with a peak summer demand there lasting up to 8pm9 (7pm AEST), reliable reduction in peak distribution demand could be meagre.  At 50W, say, the ratio is 28000 hours/year, giving an infrastructure saving of 0.7c/kWh.  

In commercial areas, the summer demand profile matches solar generation better
.  The worst mismatch is around 4pm-5pm.  At that time, a 1kW system would typically generate 400W
 at summer peak demand, yielding a ratio of 3500kWh/y and 5.6c/kWh in infrastructure savings.

With suitable incentives, installations could be biased towards commercial areas to produce an average saving of at least 2c/kWh.  Commercial roofspace is also generally more convenient for panel installation, less subject to aesthetic constraints, and may enjoy economies of scale.

· Reduced losses in transmission and distribution: 0.5c/kWh

Transmission (high voltage) losses in NSW are around 2.7%, while distribution losses (low voltage) are around 5.5%
.  Medium- and small-scale solar can avoid the bulk of these.  In this way, each kWh of electricity injected to the grid and consumed locally saves the retailer from purchasing about 1.08 kWh of conventional power.

Summing these benefits gives 12.5c/kWh.  There are potential costs if fed-in power exceeds demand, but that is a long way off.

2. A Fair State Contribution

Benefits also flow to the state's coffers.  To this extent, it would be appropriate for the state government to contribute to the FiT:

· Health costs: 2c/kWh (at least)

The health costs of mining and burning coal in the US have been put at up to three times the price of the coal itself
, 
.  Until such time as a credible study has been conducted in respect of NSW, it would be reasonable to assume that the health cost is at least 2c/kWh.

· Coal subsidy payments

As part of the deal struck by the outgoing Labor government, some coal-fired power stations are obtaining their coal at subsidised rates
.  Any reduction in demand for such power yields a saving to the state.

· Agricultural impact of pollution

A 1986 Cornell study estimated total U.S. crop losses due to air pollution at over 12% per year
. If that applies to NSW's $8.6bn
 of crop production, and is 20% attributable to combustion of fossil fuels for electricity, this comes to 0.25c/kWh.

· Agricultural impact of land degradation

Mining coal has long-term economic impact on agricultural land.

· Carbon Tax

The State government has complained of the economic impacts of the Federal Government's proposed Carbon Tax and subsequent trading scheme.  A figure of $3.7 billion from the annual output of the NSW economy by 2020 was quoted.  On a base of, say, 100,000GWh annual demand by then, each kWh from renewables saves 3.7c.

Summing these gives 6c/kWh or more.

3. Further Considerations

The above analysis supports a total tariff of 18c/kWh today.  Major further value could be obtained for the retailer by addressing the mismatch between summer demand profile and PV output profile.  There are several possibilities for bringing forward peak demand:

· Smart metering and smart devices

· Pre-cooling
 (perhaps predicated on smart metering)

· Double summertime.  While that would not greatly improve the alignment between air conditioning demand and PV output, it would bring other domestic demand forward.

· Correcting the market failure underlying peak demand

It has been estimated that for each $1 spent on domestic air conditioning the energy retailers have to spend $3 in infrastructure.  This constitutes a market failure.  With a more appropriate cost-benefit linkage, more would be spent on cooling homes and commercial premises more efficiently.

[Alternatively, local electrical storage could defer supply to match demand, but even $200/y/kW of saved infrastructure doesn't quite make it cost-effective yet.]

From the policy side, the role of the Regulator is in need of review.  The Regulator is obliged to approve actual costs in upgrading networks regardless of the possible existence of more effective ways of addressing demand.
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