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Meeting Agenda
» George Carter. President & CEO
* Welcome

 General Renewable
Philosophy

* Rate Design
* Peter Niagu
e Conservation Pyramid
e Solar Power potential
e Solar & Usage Patterns
* Cost Trends
* Net Meter vs. Net Billing
e Rate Changes

-

1 paulding put

ELECTRIC COOPERATIV

* Net Billing Examples
* Payback Examples

Your Touchstone Energy® Cooperative

* Step-By-Step

» Steve Kahle
* Engineering



* Thank you for taking the time to be
here.

* We hold these meetings as
informational sessions.

WELCOME

* Help you make the best decision for
YOU.

* Open and transparent.




Renewable
Energy

Philosophy

Paulding Putnam Electric Cooperative supports
renewable energy.

We have wind and solar demonstration units
available for members.

Remember — if you sell back to the grid —you are
now a “utility”.

* Risk

* Insurance

Mission Statement supports “sustainable energy
solutions”.

Coal based generation — need to maximize
investment, while transition to a renewable
future.



* Buckeye Power impacts:
* The Ohio Cooperatives own Buckeye Power.

Renewa b | e * Ohio cooperatives members own Buckeye
Power — control their generation.

* Brief history...

Ph ilOSOphy * Long-term, all-requirements power delivery
contracts — limits ownership by coops for

renewable (or other) generation.

e As members we own and control our
generation supply.

Energy




* Consideration for all members.
* On/Off/Working/Not Working ????
* Members expect 100% reliable electricity

* Energy Credits directly from Buckeye Power.

* Fair cost recovery?
* Power Supply as a “pass-through”

 Members pay for grid access and Distribution
Service

Rate Design

* Generation, Transmission and Distribution costs.

“Net Metering” — PPEC does not support the
concept of “net metering”.




CONSERVATION PYRAMID

WHERE DO | BEGIN?

WIN

£
HEATING & COOLING
WATER HEATING

LIGHTING
LOW COST/NO COST

UNDERSTANDING




How do solar
nanels work?




Comparison of
Solar Power
Potential by State

* The sun index is defined as an
index of the amount of direct
sunlight received in each state
and accounts for latitude and
cloud cover. The amount of
direct sunlight was derived from
numbers provided by the
National Renewable Energy
Laboratory (NREL), Renewable
Resource Data Center. The sun
index was calculated as the
average number of hours of peak
direct sunlight hours per year
from 1960 to 1990.

https://neo.ne.gov/programs/stats/inf/201.htm
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https://neo.ne.gov/programs/stats/inf/201.htm

How is solar viable
N our area?



Residential PV: Capital Cost Benchmark Historical Trends

2019 USD mAdditional Costs from Model Updates®

per Watt DC 7 Soft Costs - Others (P1l, Land Acquisition, Transmission Line, Sales Tax, Overhead, and Profit)
o Soft Costs - Install Labor

$8 D Hardware BOS - Structural and Electrical Components

7.53 B Inverter

OModule

3 662

$6

¥5 7 467

Z 409
" 360

3.36
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2010 2011 2012 2013 2014 2015 2018 2017 2018 2019 2020

From 2010 to 2020, there was a 84% reduction in the residential PV system cost benchmark. Approximately 57% of that reduction can be attributed to total
hardware costs (module, inverter, and hardware BOS), as module prices dropped 85% over that period. An additional 20% can be attributed to labor, which
dropped 84% over the period, and the final 22% is attributed to other soft costs, including Pll, sales tax, overhead, and net profit.

Looking at this past year, from 2019 to 2020, there was a 2% reduction in the residential PV system cost benchmark.

* The current version of our cost model makes a few significant changes from the version used in our Q1 2018 benchmark report (Fu, Feldman, and Margolis 2018), and it incorporates costs that
had previously not been benchmarked in as much detail. To better distinguish the historical cost trends from the changes to our cost models, we calculate Q1 2019 and Q1 2020 PV benchmarks
using the Q1 2018 version of the residential PV model. The “Additional Costs from Model Updates” category represents the difference between modeled results. Using the previous cost model, the
Q1 2019 and Q1 2020 benchmarks are calculated to be $2.56/Wpc and $2.47/ W respectively. NREL | 35

https://www.nrel.gov/



https://www.nrel.gov/

Net Metering vs. Net Billing

Under ‘Net Metering’ the solar energy which a Member generates for
themselves is metered, so that any access electricity which is generated
can be banked (think “rollover data”) to the Member's account for

future consumption.

‘Net Billing’, on the other hand, allows solar Member’s to generate
electricity for personal use, and sell any access energy to the utility
company at wholesale or “avoided cost” prices, while purchasing
power at the retail rate.

https://osceolaenergy.com/guide-net-metering-net-billing/



https://osceolaenergy.com/guide-net-metering-net-billing/

Residential Service- Indiana/Ohio

Service Charge per month: $32.95
Distribution Energy Charge per kWh: $0.01913
Generation & Transmission Energy Charge per kWh $0.08093
ReS | d e nt|a | Total Energy Charge per kWh $0.10006
R,at_e to Net Residential Net Billing Service- Indiana/Ohio
BI | | 19 g Rate Service Charge per month: §52.95
$0.08340

Total Energy Charge per kWh
Distribution Generation Credit (excess buy back) $0.05700




Solar &

Usage
patterns
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12 Month Net Billing Example

Total

Member Total
Solar Array usage Total Solar Member  Billing ($52.95 Service
Generation (house) (kWh) PPEC usage from Charge + $0.083/kWh or - Total

Month (kWh) (kwWh) received PPEC (kWh) $0.057 / kWh excess) Charges
January 510 1859 0 1349 $52.95+5111.97 $164.92
February 1028 2467 0 1439 $52.95 +$119.44 $172.39
i March 1526 1671 0 145 $52.95 + $138.69 $191.64
N et- B | | | N g April 1402 1262 140 -140 $52.95 +($7.98) $44.97
May 1568 1332 236 -236 $52.95 +($13.46) $9.49
Exa m p | e June 1432 1312 120 -120 $52.95 +($6.84) $46.10
July 1542 1252 290 -290 $52.95 +($16.53) $36.42
August 1452 1505 0 53 $52.95 + $4.40 $57.35
September 1378 1551 0 173 $52.95 +514.36 $67.31
October 1020 1075 0 55 $52.95 + $4.57 $57.52
November 982 1310 0 328 $52.95 +$27.22 $80.17
December 602 1504 0 902 $52.95 +574.87 $127.82
Total 14442 18100

Sizing

79.80%



e Assume a home that uses 15,000 kWh

* Install a 10 Kw-dc system
- will produce about 12,000 kWh/year, or about 80% of

Exam P le the home’s usage
- install cost of $2.50/ W-dc-equal to roughly $25,000.

After incentives, roughly $18,500

Payback

* Assume:
- Retail rate of $0.083/kWh
- Avoided cost rate of $S0.057/kWh




e If 7% of solar kWhs are sent back to the

Payback grid, then we should expect the following
solar values:

Exam P le- - 7% x 12,000 = 840 kWh credited at $0.057 =  $ 47.88

Net Billi ng - 93% x 12,000 = 11,160 kWh valued at $0.083 = $ 926.28
- Total annual solar value = $974.16

- Simple payback of 18.9 years at $2.50/W-dc install price




Before choosing a solar

system, be sure your home is
as energy efficient as possible.

e [nvesting in energy efficiency
D provides a faster return on your
rOCESS Investment.

e By improving your home’s energy
efficiency first, you will reduce your
overall energy use, and may reduce
the size of PV system needed.

Step-By-Step




Step-By-Step

Process

Make sure your roof is in tip-top shape.

d.

If yours is older, you may want to repair
or replace before installing a roof-top
solar PV system.

Remember, a PV system may last up to
30 years; be sure your roof will last, too.



Step-By-Step
Process

*Research solar and solar contractors
thoroughly before investing in a system.

A. Get at least 3 quotes before choosing a
contractor.

B. Work closely with the cooperative for advice
and assistance with interconnecting to the grid.

C. The cooperative can provide history of your
energy use.




Call the cooperative before you go
Step-By-Step forward with the project, so you have

Process a complete understanding of the
billing changes.




When you have decided on a
Step-By-Step contractor, send in the proper

Process application filled out completely, with
the application processing fee.




Step-By-Step

Process

After PPEC receives the

application and processing fee:

e The cooperative will review your last 3 years of
energy use and confirm it falls within our policy
of sizing UP TO 80% of your previous 3-year 12-
month average.

e Engineering will review the specifications of the
proposed system and do a study to be sure our
equipment can handle the power. If the system
falls within our parameters, you will then get an
approval to start construction.



Step-By-Step
Process

The interconnect agreements must be
completed and signed before construction is
completed (typically the interconnect
agreements are handled by the contractor).

After completion, PPEC will make a site visit
to test the disconnect unit and exchange the

meter to a bi-directional meter.

Project complete.




Solar Array
Installation &
Requirements
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MODULE TYPE, DIMENSIONS & WEIGHT

HUMBER OF MODULES = 9 MODULES
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gh Power PERC Rooftop Module

Class Leading Qutput:
J00W power

Advanced Technalogy:
PERC and 4 busbars drive
*18% madule efficlency
Superior Aesthetic:
All-black design coupled with
outstanding pewer output

Certified Reliability:
3X IEC, salt mist, ammenia

5600 Pa snow load pjgyy!
175 mph wind rating

Buy American Act

oudly assembled in the USA
esion Solar Energy |s headguartered outst:
Ith medule including

Is Tixas home and is devoted to
oducing high quality sclar products
vd servicas. Our supply chain
cludes local and domestic vendors
reasing our impact to the LS.
sramy.

Assembled
in the USA
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61215/ 1EC 61730/ IEG 61701 UL 1703
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SolarEdge Single Phase Inverters
for North America

SE3000H-US / SE3800H-US / SE5000H-US / SEB000H-US
SE7600H-US

Optimized installation with HD-Wave technology
Specifically designed to work with power optimizers
Record-breaking efficiency
Intagrated arc fault protection for NEC 2011 630,11 and integrated rapld shutdown fi
Extremely small
High reliability withaut any electrobytic ¢
Bulit-in module-level monitoring
Outdoor and indoor ation
Optignal: Revenue grade data, ANSI C12.20 C 5% accuracy)
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Single Phase Inverters for North America
SE3000H-US § / SEGODOR-US/ SETE00H-US
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PHOTOVOLTAIC SYSTEM
: AC DISCONNECT

i AWARNING A

| AWARNING A
! DUAL POWER SUPPLY
‘]  SOURCES: UTILITY GRID AND

3 PV-.-EELJ.“R ELEC:r_Fr._iE‘: SYSTEM '
+1 CAUTION: SOLAR ELECTRIC
1 __ SYSTEM CONNECTED

Interconnection Installation & Inspection



SNV ™

Tha Brillance of Solar Made Sensible®
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Inspection Process



:..1. ' h.. -. . I e . -,.‘ .:__. . - i : -._,____ __:_.__.‘m..:mjg J_‘.li T

'n*l-

) L

‘E:

Il I k L .' | Y ) v Sﬂfa[‘?" TE' .-_!-I'D

PHOTOVOLTAIC SYSTEM
EQUIPPED WITH
RAPID SHUTDOWN

nunvnmu -»n
0 BOLAA FLECTRE BRI

wmmma. rﬁ, 3 ' r m

Inspection Process



Net-Billing

Meter
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