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reducing utility costs with solar

L
arge utility customers who install photo-
voltaic (PV) systems typically have two 
options for reducing their electricity 
bills. They may offset their energy usage 

by net metering with their utility company, or 
sell the generated power and renewable energy 
credits (RECs) to the utility or a third-party 
organization through a power purchase agree-
ment (PPA). Both options will reduce a cus-
tomer’s energy costs, but which will generate 
the most savings? 

Most non-residential utility bills have two 
parts: energy usage charges and demand charges. 
The best option for an individual customer will 
depend on the size of its PV system, its ener-
gy usage and the rate structure of its monthly 
demand charge, as well as the utility’s net-meter-
ing and PPA options. 

In most parts of the country, commercial 
customers can install solar and sell to the util-
ity at the utility’s avoided cost through a power 
purchase agreement. State and local regulators 
have a lot of leeway in setting the avoided cost 
that applies. Often that means only a couple  
of cents, which won’t support a solar project. 
The customer can also sell the RECs from the 
project in most states, but the going rate for 
RECs in most markets is a couple of cents, or 

less, per kilowatt-hour. On the other hand, fed-
eral regulators have given some guidance that 
state regulators can look to a state renewable 
portfolio standard, or a solar carve-out within 
an RPS, to set a renewable- or solar-specific 
avoided cost rate. In addition, regulators have 
leeway to set time-of-generation rates that are 
generally higher during daylight hours. So, it’s 
possible that a power purchase agreement can 
be better than net metering.

Under net metering, most mid-sized com-
mercial customers are demand metered, so 
their PV systems offset only the energy com-
ponent of their bills. The energy rates vary 
nationwide, but generally they are a couple of 
cents more per kilowatt-hour than the avoided 
cost rates set by regulators, and almost all net-
metering rules allow the customer to separately 
sell the RECs. However, North Carolina allows 
the utility to claim the RECs under net meter-
ing, making net metering less attractive in that 
state than in most other states. And, there are 
extra charges for net-metered systems in North 
Carolina that are not allowed elsewhere. So, 
net metering is usually a better deal for com-
mercial customers, but North Carolina’s net-
metering law is not as attractive. Determining 
which option will generate the most savings for 

a particular customer in a particular utility’s ter-
ritory requires careful analysis. 

We studied three commercial customer cat-
egories in Duke Energy Corp’s territory in the 
Charlotte, N.C., area to determine the best way 
for these customers to profit from their PV gen-
eration. Our study investigated different com-
binations of billing demand, system size and 
options for using or selling the electricity pro-
duced. We found that based on today’s options, 
the most cost-saving choice for Duke Energy’s 
commercial customers is to sell their generated 
power on a purchased power non-hydroelectric 
(PP-N) rate, Duke’s term for a PPA. Doing so 
will reduce the customer’s per-kilowatt-hour 
rate, as well as its annual energy bill. 

Evaluating Benefits  
for Annual Bill, Rate 

The Solar Market Insight report, published 
by the Solar Energy Industries Association, iden-
tifies trends in the U.S. solar market and predicts 
solar installations by state for the next five years. 
The report analyzes the differences in incentives, 
customer types and project development time-
lines. The 2012 report predicts 25 to 30 percent 
growth in PV projects and a drop in system cost 
from 2012 to 2016. North Carolina alone is pro-
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jected to install 137 commercial photovoltaic 
projects in the next three years. Most of these 
systems will be monitored and put on either a 
purchase power negotiation rate or net-metering 
rider for the energy generated.

Currently, North Carolina’s average PV 
installed price for non-residential is $4.67 per 
watt, compared to the national average of $4.51 
per watt. However, this average can be mislead-
ing because non-residential projects are often 
larger than 1 megawatt (MW), and smaller sys-
tems tend to have a higher unit cost. Whether 
the customer net meters or sells its system’s 
generated power affects the customer’s overall 
energy costs.

Investor-owned utilities operating in North 

Carolina are required to file annual reports with 
the N.C. Utilities Commission indicating the 
number of net-metering applicants. Among 
these, Duke Energy Carolinas filed a report of 
interconnection requests for the period of March 
25, 2011, to March 25, 2012. The report listed 
213 PV system-interconnection applications — 
both residential and non-residential — that were 
approved or in process. In the report, customers 
with systems larger than 50 kilowatts (kW) typi-
cally chose a PP-N schedule to sell their electric-
ity to the utility company. Of the 34 customers 
with PV systems larger than 50 kW, only four 
were not on a PP-N rate structure. 

In the Duke Energy territory, net metering 
requires the customer to add a net-metering 
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rider and standby charge to its current 
rate schedule. That’s unusual; most 
states don’t allow extra charges for 
net-metered customers, which is part 
of the reason why net metering is the 
less attractive option in North Caro-
lina. Duke’s PP-N option allows the 
customer to continue on its current 
rate structure without adding a rider 
or standby charge. The customer sells 
the system’s generated energy to the 
utility company at a variable rate or a 
fixed long-term rate. 

Utility customers generally are not 
given detailed information about what 
option benefits them most based on 
their utility profile and PV system size. 
To compare the two, the customer has 
to look at its projected utility bill with 
net metering versus its projected bill 
without net metering minus payments 
received from the utility under a PP-N.  
Complicating matters further, it’s hard 
to project what the utility will pay for 
energy when the term of the PP-N 
is over (Duke has 5, 10 and 15 year 
PP-Ns available, as well as a variable 
rate PP-N). 

We studied Duke Energy’s com-
mercial customers of three sizes, from 
25 kW to 300 kW, to estimate how 
different PV system sizes and options 
benefit the customer. Additionally, 
we used PV Watts to estimate net-
metering and PP-N options for each 
PV system size.

Not surprisingly, our study found 
that the overall utility bill for each cus-
tomer decreased with increased system 
size. For each system size category, we 
estimated the annual utility bill on 
a net-metering arrangement, PP-N 
variable rate, PP-N five-year, PP-N 
10-year, and PP-N 15-year rates (see 
tables 1, 2 and 3). We accounted for 
demand reduction with the net-meter-
ing option. The PP-N rate had a larger 
effect on the utility bill than net meter-
ing in all cases. The PP-N rate appeared 
to be the best option for commercial 
customer PV systems, based on their effect in 
decreasing annual utility bills.

In addition to the annual utility bill being 
lower under a PP-N rate, the per-kilowatt-hour 
rate for each customer was also lower under the 
PP-N rate (see tables 4, 5 and 6). The customer’s 

average billing demand and PV system size affect 
the range the customer pays per kilowatt-hour, 
but a PP-N rate was always less than net meter-
ing in our study. In general, a customer on large 
general service rate schedule pays less per kilo-
watt-hour on a PP-N rate.

Improving the  
Net-Metering Option

Our study had several limitations. 
The first limitation was a lack of data 
on the annual fluctuation in the energy 
prices for customer rate schedules and 
PP-N rates. Therefore, this study esti-
mated only year one for the options 
described in the methodology. Also, 
under the PP-N the variable rate is said 
to fluctuate over time, but those fluc-
tuations cannot be predicted. There-
fore, this study looked at the variable 
in year one.

Customers have additional options, 
such as NC GreenPower, for profiting 
from their systems’ generated energy. 
However, NC GreenPower does not 
disclose how much it pays for solar 
RECs for systems larger than 10 kW. 
Information about past projects is 
not public knowledge, because it goes 
through a bidding process.

Despite these limitations, our find-
ings may help customers choose the 
best option for generated power based 
on their billing demand and PV sys-
tem size. Currently, the best option 
for Duke’s commercial customers in 
North Carolina is to sell their gener-
ated power on a PP-N rate. A PP-N 
rate will reduce their annual utility bills. 
Unless the net-metering rider improves 
and reduces charges (e.g., standby)  
to be more favorable for customers,  
the PP-N rate is very likely to continue 
to be more attractive for commercial 
customer PV systems.

One suggestion to improve net 
metering is to remove system size limi-
tations, allowing customers to meet all 
on-site energy needs. The current sys-
tem size limit is 1 MW, and any system 
larger than 1 MW has to be put on a 
PP-N rate or another negotiated rate. 
Another way for utilities to improve net 
metering is to adopt safe harbor lan-
guage to protect customer-sited gener-
ators from extra and/or unanticipated 
fees. Right now customers are charged 

standby fees based on system size and extra facil-
ity charges per month. Also, limitations on REC 
ownership should be removed for customers 
that choose to net meter. Until then, PP-N rates 
benefit a customer more on both the energy rate 
and the annual utility bill. ST
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THE NEW 20kW AND 27.6kW TRIO STRING INVERTERS: 
Rethinking commercial applications.
The first 1000V DC string inverter certified to UL1741 lets you take a modular approach 
to commercial systems for a level of flexibility impossible with large central inverters. 
Its 1000V DC output also helps reduce balance of system costs as much as 40%. 
Additionally, they are small and light enough to be wall-mounted—avoiding the expense 
of cranes or concrete pads. All without sacrificing energy harvest which our dual MPPT 
and 97.5% CEC efficiency make among the industry’s best.
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