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- the transition to a
~ clean, renewable
energy economy in

s New England.
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How electricity is produced, transported,
and delivered to consumers
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< High-voltage Power System I Local Distribution System b
(Wholesale Electricity) | (Retail Electricity)




NE Energy Consumption by Sector

In_du_s_trial, 14.5%

Transportation,

32.1%
Commercial, —
22.0%
-
Residential,
31.4%

Total Annual Energy Needs: 317 trillion Btu (US EIA)



Renewable vs. Non-Renewable Energy

Renewable Energy
19%

Non-Renewable Energy
81%

US Energy Information Agency, 2019



Comparing the world’s energy resources*: FINITE

Where should we invest

?
For the long haul? Natural Gas

Petroleum

2010 World energy use

2 Geothermal

iﬁ#" = , ‘ Uranium

2050 IEA
projection

Yearly potential is shown for the renewable resources. Total “use it lose " reserve is shovm for the finite fossil and nuclear resources.

World energy use is annual :




Cost of Solar Technology in US

PV System Costs Breakdown, 2009-2025
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International Renewable Energy Agency (IRENA)
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ROI

Return on Investment




Solar—Years to Payback




Dive into the Numbers

Cumulative Cash Flow over 25 Years

$25,000
Status Quo: $20,000
Average Monthly Utilty Bill S 147 Average Annual Rate Hike 3% 515,000
Current Utility Rate ($/kWh) S 0.164 Average Rate Over 25 Years (S5/kWh) S 0.240 tomer Ir ’
Cost to Power Your Home S 1,768 Utility Cost over 25 Years o 64,500 e
$10,
o 10,000
Your Selarized Home: ress
i 55,000
Number of Panels 28 Estimated Annual Production (kWh) 10411 L
Watts Per Panel 325 Year 1 Utility Load Covered By Solar 97% ne .
System Size (kW) 9.10 Total Savings Over 25 Years* S 59,900 i 11 12 13 14 15 16 17 18 18 30 21 32 23 24 I35
*including RECs tric Util
5(5,000)
Cash Discount Price: S 27,100 ty Name
7 Federal Income Tax Credit S 7,000 Your Solar Array's Payback (Years): 10
SOIar PV (s‘ State Rebate S - 25 Year Return on Investment 199% 5(10,000}
1 Net Cost of System S 20,100 Average Annual Return on Investment 7.9%
7 1773 ' i A i
| System Spetlflcatll 25 Year Electric Rate ($/kWh) S 0.076 Total Net Savings after 25 Years S 39,900 $15,000) [h)
|Project Type Environmental Benefits: e
_ Module Type Annual C0, Offset: 10,963 Ibs Equivalent Miles Not Driven: 1582 anualy  \B) T Feb 600 600
Module Wattage = e TR
1 M.
* Number of Modules 10 z =i .
| Array Size kW DC 5.2 Aor %00 =00
% Load Offset % 99% Target Load Offset (kWh) # of Panels Required May — —
 Year 1 Solar Generation KWh 5,949 6,000 16 Jun 200 o0
~ Annual Generation Derate % 0.5% ul B o
% of Generation Net Metered: % 21% Aug
| Year 1 Value of Solar $/kWh $0.1645 Sep e S
Weather Station for Estimate Concord, NH Oct o ML
] Nov 600 600
1 Array 1 Array 2 Array 3 Array 4 Dec 700 700
* Number of Modules 16 0 0 0 KWh 6,000
' Roof Orientation (True) degrees 210 210 210 210
Pitch degrees 35 35 35 35
 Solar Access % 95% 95% 95% 95%
 Specific Yield kWh/kw 1144 1144 1144 1144




Example: Solar PV

e Goals
» Offset electrical usage
* Save some money

e Understand the costs and
benefits of solar




Solar PV

* Design Inputs

e Utility — GMP
Rate — 16.4 cents/kWh
Monthly usage
Roof type — Asphalt Shingle
Height of building — 1 story
Tilt of roof — 35 degrees
Solar access — 95%
Interconnect — backfeed panel

»... ,w
° ° ° ° °

System: 5.2kW array
$16,500, $11,900 after incentives




Before Solar

Utility
Year Use (kWh) Rate
0

1 6000 S0.164
2 6000 $0.169
3 6000 S0.174
4 6000 $0.180
5 6000 $0.185
6 6000 S0.191
7 6000 S0.196
8 6000 $0.202
9 6000 50.208
10 6000 S0.215
11 6000 $0.221
12 6000 $0.228
13 6000 50.234
14 6000 S0.242
15 6000 $0.249
16 6000 S0.256
17 6000 S0.264

Solar Output, details

Utility Bill

$987
$1,016
$1,047
$1,078
$1,111
$1,144
$1,178
$1,214
$1,250
$1,287
$1,326
$1,366
$1,407
$1,449
$1,493
$1,537
¢1 593

Savings with Solar

Solar Generation

Energy

REC/Incentive

Cash Purchase

Annual

kWh

5949
5919
5890
5860
5831
5802
5773
5744
5715
5687
5658
5630
5602
5574
5546
5518
5491

Savings

$978
$1,003
$1,028
$1,053
$1,079
$1,106
$1,134
$1,162
$1,191
$1,220
$1,251
$1,282
$1,314
$1,346
$1,380
$1,414
¢1 449

Income

$89
$89
$88
S88
$87
S87
$87
S86
$86
$85
S0
S0
{0
S0
S0
{0
S0

Cashflow

($16,455)
$5,346
$1,092
$1,116
$1,141
$1,167
$1,193
$1,220
$1,248
$1,276
$1,306
$1,251
$1,282
$1,314
$1,346
$1,380
$1,414
¢1 449

Cumulative

Cashflow
($16,455)
($11,109)
($10,017)
($8,901)
(57,760)
($6,593)
($5,400)
($4,180)
($2,932)
($1,656)
($350)
$901
$2,182
$3,496
$4,842
$6,222
$7,635
<0 0”4



Solar Output, details

Savings with Solar Cash Purchase

Before Solar

Utility Solar Generation Energy REC/Incentive Annual Cumulative

ear Use (kWh) Rate Utilit kWh Savings Income Cashflow Cashflow
(516,455) (516,455)
6000 S0.164 $987 5949 $978 S89 S5,346 ($11,109)
6000 $0.169 51,016 5919 51,003 589 51,092 (510,017)
6000 S0.174 $1,047 5890 $1,028 588 $1,116 ($8,901)
6000 $0.180 51,078 5860 $1,053 $88 51,141 ($7,760)
6000 $0.185 $1,111 5831 $1,079 S87 $1,167 ($6,593)
6000 S0.191 $1,144 5802 $1,106 S87 $1,193 (S$5,400)
6000 S0.196 51,178 5773 $1,134 S87 $1,220 (54,180)
6000 $0.202 $1,214 5744 $1,162 S86 51,248 ($2,932)
6000 50.208 $1,250 5715 51,191 586 51,276 (51,656)
6000 S0.215 $1,287 5687 $1,220 S85 $1,306 ($350)
6000 $0.221 5658 51,251 SO 51,251 5901
6000 $0.228 5630 $1,282 S0 $1,282 52,182
6000 50.234 5602 51,314 SO 51,314 $3,496
6000 S0.242 5574 $1,346 SO $1,346 54,842
6000 $0.249 5546 $1,380 SO $1,380 $6,222
6000 S0.256 5518 $1,414 SO $1,414 57,635

6000 S0.264 5491 51 449 S0 51 449 50 ORA

W oo~ b WN = O

L e ol =
=2 W N = O




Solar Output, details

Savings with Solar

Before Solar Cash Purchase

Utility Solar Generation Energy REC/Incentive Annual Cumulative

Year Use (kWh) Rate Utility Bill kWh Savings Income Cashflow Cashflow
(516,455) (516,455)
6000 S0.164 $987 5949 $978 S89 S5,346 ($11,109)
6000 $0.169 51,016 5919 51,003 589 51,092 (510,017)
6000 S0.174 $1,047 5890 $1,028 588 $1,116 ($8,901)
6000 $0.180 51,078 5860 $1,053 $88 51,141 ($7,760)
6000 $0.185 $1,111 5831 $1,079 S87 $1,167 ($6,593)
6000 S0.191 $1,144 5802 $1,106 S87 $1,193 (S$5,400)
6000 S0.196 51,178 5773 $1,134 S87 $1,220 (54,180)
6000 $0.202 $1,214 5744 $1,162 S86 51,248 ($2,932)
6000 50.208 $1,250 51,191 586 51,276 (51,656)
6000 S0.215 $1,287 $1,220 S85 $1,306 ($350)
6000 $0.221 51,326 51,251 SO 51,251 5901
6000 $0.228 $1,366 $1,282 S0 $1,282 52,182
6000 50.234 51,407 51,314 SO 51,314 $3,496
6000 S0.242 $1,449 $1,346 SO $1,346 54,842
6000 $0.249 51,493 $1,380 S $1,380 $6,222
6000 S0.256 $1,537 $1,414 0 $1,414 57,635
6000 S0.264 51 GR3 51 449 S0 51 449 50 ORA

W oo~ b WN = O

e el el e o e =
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Solar Output, details

Before Solar Savings with Solar

Cash Purchase

Utility Solar Generation Energy REC/Incentive/ Annual Cumulative

Cashflow Cashflow
(516,455) (516,455)
6000 S0.164 $987 5949 $978 S89 S5,346 ($11,109)
6000 $0.169 51,016 5919 51,003 589 51,092 (510,017)
6000 S0.174 $1,047 5890 $1,028 S8 $1,116 ($8,901)
6000 $0.180 51,078 5860 $1,053 S8 51,141 ($7,760)
6000 $0.185 $1,111 5831 $1,079 S8 $1,167 ($6,593)
6000 S0.191 $1,144 5802 $1,106 S $1,193 (S$5,400)
6000 S0.196 51,178 5773 $1,134 S8 $1,220 (54,180)
6000 $0.202 $1,214 5744 $1,162 S8 51,248 ($2,932)
6000 50.208 $1,250 5715 51,191 S8 51,276 (51,656)
6000 S0.215 $1,287 5687 $1,220 $85 $1,306 ($350)
6000 $0.221 51,326 5658 51,251 SO 51,251 5901
6000 $0.228 $1,366 5630 $1,282 S0 $1,282 52,182
6000 50.234 51,407 5602 51,314 SO 51,314 $3,496
6000 S0.242 $1,449 5574 $1,346 SO $1,346 54,842
6000 $0.249 51,493 5546 $1,380 SO $6,222
6000 S0.256 $1,537 5518 $1,414 SO 57,635
6000 S0.264 51 GR3 0491 51 449 S0 S0 ORA

Year Use (kWh) Rate Utility Bill kWh Savings Income

W oo~ b WN = O

e el el e o e =
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Solar Output, details

Before Solar Savings with Solar

Cash Purchase

Utility Solar Generation Energy REC/Incentive/ Annual Cumulative

Cashflow Cashflow
(516,455) (516,455)
6000 S0.164 $987 5949 $978 S89 S5,346 ($11,109)
6000 $0.169 51,016 5919 51,003 589 51,092 (510,017)
6000 S0.174 $1,047 5890 $1,028 S8 $1,116 ($8,901)
6000 $0.180 51,078 5860 $1,053 S8 51,141 ($7,760)
6000 $0.185 $1,111 5831 $1,079 S8 $1,167 ($6,593)
6000 S0.191 $1,144 5802 $1,106 S $1,193 (S$5,400)
6000 S0.196 51,178 5773 $1,134 S8 $1,220 (54,180)
6000 $0.202 $1,214 5744 $1,162 S8 51,248 ($2,932)
6000 50.208 $1,250 5715 51,191 S8 51,276 (51,656)
6000 S0.215 $1,287 5687 $1,220 $85 $1,306 ($350)
6000 $0.221 51,326 5658 51,251 SO 51,251 5901
6000 $0.228 $1,366 5630 $1,282 S0 $1,282 52,182
6000 50.234 51,407 5602 51,314 SO 51,314 $3,496
6000 S0.242 $1,449 5574 $1,346 SO $1,346 54,842
6000 $0.249 51,493 5546 $1,380 SO $6,222
6000 S0.256 $1,537 5518 $1,414 SO 57,635
6000 S0.264 51 GR3 0491 51 449 S0 S0 ORA

Year Use (kWh) Rate Utility Bill kWh Savings Income

W oo~ b WN = O
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Solar Output, details

Before Solar Savings with Solar

Cash Purchase

Utility Solar Generation Energy REC/Incentive/ Annual Cumulative

Cashflow Cashflow
(516,455) (516,455)
6000 S0.164 $987 5949 $978 S89 S5,346 ($11,109)
6000 $0.169 51,016 5919 51,003 589 51,092 (510,017)
6000 S0.174 $1,047 5890 $1,028 S8 $1,116 ($8,901)
6000 $0.180 51,078 5860 $1,053 S8 51,141 ($7,760)
6000 $0.185 $1,111 5831 $1,079 S8 $1,167 ($6,593)
6000 S0.191 $1,144 5802 $1,106 S $1,193 (S$5,400)
6000 S0.196 51,178 5773 $1,134 S8 $1,220 (54,180)
6000 $0.202 $1,214 5744 $1,162 S8 51,248 ($2,932)
6000 50.208 $1,250 5715 51,191 S8 51,276 (51,656)
6000 S0.215 $1,287 5687 $1,220 $85 $1,306 ($350)
6000 $0.221 51,326 5658 51,251 SO 51,251 5901
6000 $0.228 $1,366 5630 $1,282 S0 $1,282 52,182
6000 50.234 51,407 5602 51,314 SO 51,314 $3,496
6000 S0.242 $1,449 5574 $1,346 SO $1,346 54,842
6000 $0.249 51,493 5546 $1,380 SO $6,222
6000 S0.256 $1,537 5518 $1,414 SO 57,635
6000 S0.264 51 GR3 0491 51 449 S0 S0 ORA

Year Use (kWh) Rate Utility Bill kWh Savings Income

W oo~ b WN = O

e el el e o e =
B W N E=E O

=
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Solar Cash Flow

Cumulative Cash Flow over 25 Years
525,000

$20,000
515,000
510,000

$5,000

0 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25

5(5,000)

5(10,000)
10 %2 years

%(15,000)

Ll TR Tt



Solar Savings

TOTAL COSTS OVER PROJECT TERM

$36,000

535,000

Total: $36,000

530,000

575,000

520,000

Total: $13,900

515,000

510,000

55,000

YOUR CURRENT ENERGY COSTS YOUR ENMERGY CO5TS AFTER A CLEAN ENERGY
TRAMSITION WITH REVISION



540,000

535,000

530,000

575,000

520,000

515,000

510,000

55,000

Solar Savings

TOTAL COSTS OVER PROJECT TERM

Total: $36,000

YOUR CURRENT ENERGY COSTS

Total: $13,900

YOUR ENMERGY CO5TS AFTER A CLEAN ENERGY
TRAMSITION WITH REVISION

$13,900



Air Source HeatPump

* Goals

e Convert some of oil usage
to electric for heating

* Save some money

e Get air conditioning as well
as heat



Air Source HeatPump

* Design Inputs
 Number of Occupants: 4
e Current fuel: Qil
Gallons used today: 700
Area of home: 2000 sf

Percentage of heat load to
convert to electric: 50%

(1000sf for heating)

System: 15kBTU minisplit
Cost: $6,200; $5,800 after rebate
Projected electrical: 3100 kWh/yr




Expand Solar PV

Base load: 6000 kWh
ASHP added load: 3100 kWh

New Total: 9100 kWh/year
Number of modules: 24

Array size: 7.8 kW
Est production output: 8924 kWh

PV Cost: $23,500, $16,100 after
incentives




Solar + ASHP Savings

TOTAL COSTS OVER PROJECT TERM

$90,000

$81,300

Total: $81,300

$70,000

$60,000

$50,000

Total: $46,100 S4 6, 1 O O

$40,000

$30,000

$20,000

$10,000

YOUR CURRENT ENERGY COSTS YOUR ENERGY COSTS AFTER A CLEAN ENERGY



Solar+ ASHP

Cumulative Cash Flow over 25 Years

$40,000

$30,000

$20,000

$10,000

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

$(10,000)

$(20,000)

9 7% years

$(30,000)



Heat Pump Hot Water ROI

iy

e Goals

* Replace fossil fuel for hot
water heating

* Save money

e Turn off central boiler in the
summer

(VAR
2 Dttt
i LI



Heat Pump Hot Water ROI

* Design Inputs
e Current fuel: Propane
* Number of Occupants: 4
* Gallons used today: 440

e Estimated life of system: 15
years

(IEAPTEAAY

g |l
il

Ity

System: 80 Gal, Heatpump HW
Cost: $4,800; S4,300 after rebate
Projected electrical: 1650 kWh/yr



Expand Solar PV

Base load: 6000 kWh
ASHP added load: 3100 kWh
HPHW added load: 1650 kWh 3

New Total: 10,750 kWh/year
Number of modules: 28

Array size: 9.1 kW
Est production output: 10,411 kWh

PV Cost: $27,100, $18,500 after
incentives




Solar + ASHP + HPHW Savings

TOTAL COSTS OVER PROJECT TERM

$140,000

Total: $114,500

$114,500

$100,000

- $36,000°

________ 936,000 .

$80,000

o000 <Tota|: ssa,sD S 5 3 ’ 5 OO

$40,000
.- .Grid-Electricity,. 52,200, .
$20,000
.- Heatirig Bil, | $22,700- -
S_

YOUR CURRENT ENERGY COSTS YOUR ENERGY COSTS AFTER A CLEAN ENERGY



Solar + ASHP + HPHW

Cumulative Cash Flow over 25 Years

$80,000

$60,000

$40,000

$20,000

7 3 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 325

$(20,000)

/ 72 years

$(40,000)



Electric Vehicle ROI

* Goals
* Eliminate gasoline

Charge with LIl (level 2) charger at
home — 98% of the time

Significantly reduce maintenance
Eliminate emissions




Electric Vehicle ROI

- Design Inputs

r— * Miles per year: 15,000

* Yearly Maintenance: $300

* Equivalent gas car: $30,000
 MGP for gas car: 22

* Yearly maintenance gas: $900

* Lifespan for either vehicle: 10 yrs

System: Chevy Bolt + LIl Charger
Cost: $38,500; $32,000 after rebate
Projected electrical: 4200 kWh/yr



Expand Solar PV

Base load: 6000 kWh/yr

ASHP added load: 3100 kWh/yr

HPHW added load: 1650 kWh/yr .
EV added load: 4200 kWh/yr b

New Total: 14,950 kWh/yr

Number of modules: 40
Array size: 13 kW
Est production output: 14,873 kWh

PV Cost: $28,500, $26,100 after
incentives




Solar + ASHP + HPHW + EV Savings

$160,000
$143,400

$120,000

$100,000

$80,000

$60,000

$40,000

$20,000

TOTAL COSTS OVER PROJECT TERM

Total: $143,400

C  Total: $66,500 ) $143,4OO

ohe

YOUR CURRENT ENERGY COSTS YOUR ENERGY COSTS AFTER A CLEAN ENERGY



Solar + ASHP + HPHW + EV

Cumulative Cash Flow over 25 Years

$100,000

580,000

$60,000

$40,000

$20,000

7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 125

$(20,000)
$(40,000)

6 72 years

$(60,000)



Electrifying Everything




Electrifying Everything Makes Sense




Questions and Answers:

Kim Quirk- UV Branch Manager
603) 632-1263 kim@revisionenergy.com




