Why Utilities Can Now Rely on Solar PV
by Fran Cummings
Oct. 23, 2014 – Could a utility rely on solar PV to support the local distribution grid during times of peak electricity demand?  Until now, the answer has usually been no.  Solar has been growing in popularity among energy consumers.  There has been a lot of talk recently about the integration of local power sources like solar into micro-grids.  But for utilities, it has been too much of a gamble to rely on local solar to support electricity distribution.
It’s time for another look.  Based on a study that we recently completed in Rhode Island, solar could provide reliable relief for the grid during times of peak demand, if approached the right way.  It would be one piece of a strategy that would need to include other components, like efficiency, but its potential is real.
Figuring Out Solar’s Potential
Utilities are on the hook to make sure the power comes on, even if almost everyone asks for it at the same time.  To make sure they can deliver electricity all the time, utilities build their infrastructure around peak electricity demand.  Historically, that means investments to meet that peak, which might be used at capacity the few days of the year that demand peaks, and then deliver lower loads at other times in the year.
Utilities have not had much choice, as they are held to high levels of reliability by their customers and regulators.  Between concerns about cloudy days and uncertainty about whether solar production would even coincide with peak demand, utilities have not been able to count on solar as a 100%-reliable way to provide electricity locally when consumers need it most, helping to defer those demand-driven upgrades.  This is especially challenging for residential areas where peaks are late in the day.
The Rhode Island Office of Energy Resources (OER) and National Grid decided it was time for another look at solar.  Specifically, they wanted to understand the extent to which solar could provide 250 kW of relief to the grid at times of peak demand in 2 towns, to allow utilities to defer the corresponding amount of infrastructure investments.  We were asked to figure it out.
Here’s what we did:
We looked at what solar production would have been every hour over the past 3 years, if it had been in place, and compared it to actual electricity demand for those same hours.
We developed a method for calculating the amount of additional solar capacity that would be required to allow the local utility to defer 250 kW of investments in their distribution infrastructure.  (See the “table” below.)
We examined different solar panel orientations — and “trackers” — to understand their impact on solar production and the grid at the time of peak demand.
Here’s what we found:
Solar PV is correlated with peak loads well enough for the utility to depend on it.  For the location we examined, which included 2 coastal Rhode Island communities, peak demand times for the previous 3 years were mostly sunny, with cloud cover not a significant factor.  The peak demand hit late in the afternoon in these residential towns, when people returned home from work and turned on the AC, the TV, lights, and other home appliances, so the solar was not generating at its mid-day capacity.  But in the actual peak hours, the solar output was close to the predicted level for those hours, meaning that (a) the skies were mostly clear, and (b) utility planners could plan on the PV contribution to the grid.  This dynamic could play out across the whole state, or it could be a local geographic phenomenon attributable partly to the coastal location of this area.
Orienting solar PV panels toward the southwest can significantly increase their production when it is needed to support the grid.  Solar panels oriented to the west of south generate less total electricity than those oriented to the south, but they generate enough electricity to provide relief to the grid at times of summer peak demand, which is usually 5 – 6 PM in primarily residential areas like the one in this pilot.  Solar panels that are oriented south generate more electricity over time, but they generate most of it earlier in the day than peak demand.  The 5-6 PM table below shows how dramatic the difference is.
South, 180°	26%
Southwest, 225°	48%
West, 270°	56%
Single axis	58%
Dual Axis		61%
The above table shows how much the installed solar PV can contribute to peak reduction for the local grid.  The numbers compare varying orientations of fixed-mount solar installations and also single and dual axis trackers.  These numbers are based on hourly solar output and load for 2011 through 2013.  To ensure a conservative number for our report, these values are based on the 2 years when peak loads were highest.  We found that electricity produced by fixed PV solar panels at a traditional orientation of 180° south could have offset peak demand by only 26% of the PV capacity installed.  But move those panels to point 225° southwest, and almost twice as much of the solar capacity could offset peak demand (48%).  At this orientation, with nearly half of the PV generating at the peak, installation of about 500 kW of PV would be needed to meet a distribution need of 250 kW.  Move the panels to 270° (west), and the contribution to the grid’s need increases to 55% of the PV capacity.  Using a tracking system, where the solar panels can move as the sun’s angle changes, brings the numbers up even higher.
The benefit of deferring distribution upgrades is greater than the cost of lost solar output.  Changing the orientation of a solar panel from south to southwest (from 180 to 225°) yields a distribution benefit of approximately $700 for each solar kW-ac installed, under the assumptions used in the study.  This distribution deferral benefit is significantly greater than the present value of the lost output.  Utilities would need to establish an incentive program to encourage solar PV owners to orient their panels toward the west and compensate for the reduction in overall solar production.  But this would still be cheaper than building traditional infrastructure to meet peak demand.
Incorporating Solar into Utility Grid Planning
National Grid, which was in the 3rd year of a pilot project to study alternatives to a standard wires solution, commissioned the study in partnership with and funded by the OER, in order to advance the thinking on this issue among its peers.  This marks a significant moment in the evolution of solar as a viable energy source.  National Grid had made some investments in solar PV for grid support a few years ago in Everett, Massachusetts, but this Rhode Island study developed a new method for distribution planners to compute the contribution and the value of PV for the grid.  In a previous piece, entitled How We Know Energy Efficiency has Graduated, Paul Gromer observed that utilities are now taking the impact of efficiency programs into account when projecting future demand, because those programs have become so effective.  This study, and National Grid’s participation in and direction of it, signal the potential for solar to have a similar impact on utility planning.
Valuing When as Well as How Much
Examining solar in terms of whether it can help to support the distribution grid adds a nuance to the way we value solar.  Traditionally, the focus has been on the total amount of electricity produced, often with a focus on environmental benefits.  Those remain essential metrics.  But because we can now assign significant value to solar from an infrastructure perspective, the timing of that production becomes a valuable piece of information, too — information that can, and should, influence solar installations into the future.
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