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Modeling Approach

The below REopt analysis was performed based on direction and interest from the
community of Shelter Island:

* Eight sites (commercial and residential) in Shelter Island were considered for
distributed (behind-the-meter) solar and battery storage installations.

* The National Laboratory of the Rockies (NLR) software REopt was used to
optimally size distributed solar and battery storage equipment by minimizing life-
cycle costs.

* A preliminary analysis was conducted for all eight sites, providing solar and
storage sizes that minimize cost or satisfy other objectives including emissions
reductions.

* Three sites were subsequently chosen for a “deep dive” analysis: residential
home, school, and recycling center.
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https://reopt.nrel.gov/tool

Key Modeling Assumptions (Default Case)

Input Assumption

Discount Rate 4% (Shelter Island municipal bond)
Nominal Inflation Rate 3%

Electricity Annual Cost Escalation Rate 5%

Life-Cycle Analysis Period 25 years

U.S. Department of Energy (DOE) commercial/residential reference buildings, adjusted by monthly

Building Electric Loads kilowatt-hour (kWh) and kilowatt (kW) data

Solar Costs $2,265/kW (rooftop); $4,458/kW (carport)

Solar Roof Azimuth Angle Taken from satellite image; varies between 120° to 180° (180° being south-facing)
Solar Resource Data National Solar Radiation Database, based on site latitude and longitude

Solar Incentives 0%

Solar Net Metering Limit 110% of site annual load in kWh, 25 kW for residential, 750 kW for commercial
Battery Storage Chemistry Li-ion

Battery Storage Cost $455/kWh + $910/kW (Year 10 replacement: $318/kWh + $715/kW)

Battery Storage Incentives 0%
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Key Takeaways: Preliminary Analysis

* Solaris cost-effective for all analyzed buildings: payback periods between 7 and 10 years regardless of incentives
e Residential buildings (90% of island load): good case for solar deployment with a short payback period—approximately 7 years

* Battery storage (combined with solar) is also cost-effective, with some considerations:

- Demand charges ($/kW) from commercial rates make batteries more cost-effective

- Not recommended for residential buildings under classic rate 180 (no time-of-day component), but cost-effective under time-of-day (TOD) rates
* Time-of-day rates must be analyzed case-by-case:

- Residential super off-peak rates are beneficial (+20% value) when using battery storage, whereas off-peak rates are not

- In general, TOD rates are not cost-effective (solar or battery) for commercial buildings, except for the Police Station
*  School building is a good option for providing resiliency as an emergency shelter:

- Large electric load and space (compared to other analyzed buildings) yield a large solar and battery storage system

- System is also economically favorable for the resiliency scenario (up to 14 days)

- Good location for deploying large backup batteries, operating them for cost reduction during most of the year, and charging them before severe weather and/or
expected outage conditions

- Possible disadvantage: critical load may be large during long outages (assuming school would be operating).
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Key Takeaways: Deep Dive Analysis

 New TOD utility rates provide marginal gains over classic rates
for solar only.

* However, TOD utility rates present higher cost savings, when
coupled with battery storage, for residential buildings (with
additional resiliency benefits).

* Per community request to examine emissions impacts:

* If the main goal is to reduce emissions, switching from a furnace (oil or propane)
to an air-source heat pump should be the focus. The reduction in direct emissions
is significantly higher than the reduction in indirect (grid) emissions from solar and
batteries.
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Analysis Overview




Analysis Overview

* Six commercial sites: Sizing of Distributed (behind-the-meter) Solar and Storage

o Recycling Center
o Sylvester Manor Educational Farm Grid
o Fire Station
o Legion Hall
o Police Station

o School

® Two residential sites:
o Community Housing Building (12 South Ferry Rd.)

o Residential Home (illustrative).
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Site Overview
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Building Monthly Electrical Loads

Monthly Load Shelter Island Buildings (excluding school)
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* Data from actual bills for all buildings, except for residence. Because there is a high variability of residential loads, average monthly loads from PSEG were used.
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Electric Load (kWh)
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PSEG Utility Rates
285 285 -

School

Recycling Center
Sylvester Manor Pole Barn + Manor House

Syvester Manor Farm Stand + Remaining Meters

281 294 --
Fire Station
Legion Hall
Police Station
Community Housing/12 South Ferry Road
180 194 195

Residential

Details on utility rates are provided in the appendix.
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Solar Net Metering Summary

* Residential:
o PV rated capacity <25 kW (according to Long Island Power Authority [LIPA]) and 110% of site load (annual kWh).
o Excess generation paid monthly as a credit in the next bill (same rate as customers without generation).
* Commercial:
o PV rated capacity <750 kW (according to LIPA) and 110% of site load (annual kWh).
o Excess generation paid monthly as a credit in the next bill (same rate as customers without generation).

o Larger systems (>750 kW or 110% annual kWh) are allowed as “Large On-site/Off-site” customers but paid differently (value of distributed
energy resources [VDER] rate).

* Remote net metering (RNM):
o Allows generation from a “host” PV array (location/meter) to offset other “satellite” meters.
o Same customer/corporation must own/lease the property designated to the host and satellite accounts.
o RNM eliminates demand ratchet (75% of the highest demand over previous year) for host and satellite meters—very beneficial.
*  Community solar:
o Customer signs up for the community solar project with a certain subscription percentage and pays a fee to a generator facility.
o Community solar project feeds electricity directly to the grid.
o Production credits are distributed to the customers based on their subscriber percentage.
o The allocated kWh is included on the customer’s bill as a credits.
Note: According to LIPA tariff, a customer can participate in only one of the above. Details on net metering are provided in the appendix.
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Terminology

Business-as-Usual (BAU) Distributed Energy Resources
(DERs; solar PV and battery)

Utility
Util ity El ?ctric
Electric Grid
Grid
\ Building
€
Meter \
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Results




Preliminary Analysis: Scenarios

* Sizing objectives for solar + battery:
Solar only: cost-optimal
Solar only: maximize net metering
Solar + battery: cost-optimal
Solar + battery: net-zero energy*
Solar + battery: net-zero emissions?
Resiliency (3, 7, 14 days)?
* Sensitivity analyses:
o Utility rates: new PSEG Long Island (PSEGLI) time-of-day rates
o Annual expected energy cost increase/escalation rate: +5% (10%)

0 O O O O O

o Building energy efficiency measures: building electrical loads -20%
o Incentives: solar (30% investment tax credit [ITC] + 25% state); battery (30% ITC).

I Net-zero energy: Generates the same amount of electricity as the electricity consumed annually (exports included in the generation).
2 Net-zero emissions: Eliminates indirect grid emissions.
3 Resiliency assumptions slide: link.
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Preliminary Analysis Key Findings

* Solar only:
o Solar is cost-effective for all sites (payback periods from 7 to 10 years).
o Solar is sized to maximize either net metering limit (110% annual kWh) or rooftop space.
o Solar/load fraction between ~60% and 100% (electricity share offset by solar).
* Solar + battery: Batteries are also cost-effective for all sites, except for residential buildings under classic utility rate.
* Net-zero energy: Offsetting energy consumption is not always possible given net metering and rooftop space constraints.

* Net-zero emissions (indirect grid emissions): Completely offsetting indirect emissions is possible but expensive (requires
very large battery).

» Utility rates: TOD rates enable batteries and greater savings for residential buildings but are not cost-effective for most
commercial buildings (compared to classic rates).

* Energy efficiency: Reduces site load and solar sizes proportionally resulting in additional cost savings (reduces net metering
limit).
* Resiliency (assumed providing 50% load need for three outage scenarios):
o Cost-effective for all sites except Sylvester Manor (Farmstand meter).
o Similar results for 3—14 days of resiliency (self-sufficient system; solar recharges battery).
* Incentives:
o Reduces payback periods proportionally to 4—7 years.
o Residential buildings have higher cost savings because of the New York state solar incentive.
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Preliminary Analysis: Solar Only

Payback Period PV Size (kW) PV Generation Annual Site Load Total CAPEX Pre-
(years) (kwh) Annual (kWh) Incentives ($)

School 301,123 444,635 607,688
Recycling Center 9 54 68,000 68,000 121,808
:I\:,I:s:ter Manor Pole Barn + Manor 10 )8 35,521 49,984 63,420
:‘é'r‘;?i::;'g\";:‘t’;;armSta"d * 10 13 17,116 30,090 30,351
Fire Station 10 46 58,710 58,710 104,248
Legion Hall 10 16 19,238 19,914 36,541
Police Station 10 22 28,461 49,748 50,492
Community Housing/12 South Ferry 7 14 18,317 18,318 32,497
Residential 7 7 9,249 9,249 16,644
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Preliminary Analysis: Solar + Storage

PaybackPerlod Battery Duration | PV Generation
_ Fyoeld) | sanervrowerte) Annual (kWh)

School

Recycling Center

Sylvester Manor Pole Barn + Manor
House

Sylvester Manor Farmstand +
Remaining Meters

Fire Station

Legion Hall

Police Station

Community Housing/12 South Ferry

Residential

10

11

11

11

10

11

54

28

13

46

16

22

14

19

13

17

301,123
6 68,535
5 35,522
4 17,116
4 59,026
5 19,237
8 28,460
0 18,317
0 9,249

18
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Deep Dive: Scenarios

* Load profiles were revised more carefully

* Impact of air source heat pumps and energy efficiency
measures were considered for residential and school
buildings.

 All possible utility rates were analyzed for all scenarios:
solar only, solar + battery, air source heat pumps, and
energy efficiency.
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Residential Deep Dive Findings

All scenarios provide significant cost and emissions savings with payback periods of 7 coiarang | Solarandair | Solarand
Source Heat Energy
yearS or |ESS. SEEER) Pump Efficiency

Rate Structure 195 (super off-peak) provided the most cost savings across all scenarios.

o Sizes and
Scenario 1: Solar 0n|y PV Size (kW) 7.4 7.5 8.6 5.9
o Reduces annual utility bills an average of $2,367 annually over the life of the project, .. ... o 5 o o
with a payback period of ~6 years. :
L. . Available Rooftop Area (sqft) 861 861 861 861
o Reduces CO, emissions from electricity use by 0.6 tonCO, per year (60%). _
. Used Area Ratio (%) 86 87 100 69
Scenario 2: Solar + Storage PV Net-Metering Unit (kW) 7.5 7.5 12.4 6.0
o Re::luces annual utility bill by $2,812 with a similar payback period as installing solar [ . o 100 102 71 100
on y . X Site Energy Demand (kWh) 9,249 9,249 15,296 7,399
o Provides backup power during power outages: up to 5.2 hours operating at ;
PV Annual Energy Generation (kWh) 9,249 9,431 10,839 7,400

maximum rated capacity of 1.5 kW (hours of resiliency will depend on site load,
battery charge, and solar generation at time of outage).

Investment and Emissions Metrics

. . Total CAPEX, no i tives (S) 16,684 21,886 19,504 13,347
Scenario 3: Solar + Air Source Heat Pump o noneenties
ars . . .. . Average Annual Bill Reduction ($/yr) 2,367 2,812 2,771 1,894
o Reduces annual utility bill by $2,771 with a similar payback period of ~6 years.
. . .. . . . . Payback Period (yrs) 6.0 7.0 6.0 6.0
o Reduction in CO, emissions from switching oil furnace to air source heat pump: ~3.8 " ,
. Avoi Emissit tonCO2, 0.6 0.6 3.8 0.5
tonCO,/year (~15,000 kilowatt-hours thermal [kWh,,]/year). voided Emissions (tonCO2/yr)
Most Cost-Effective Rate Structure 195 195 195 195

Scenario 4: Solar + Energy Efficiency
o Reduced solar size because of lower net metering limit.
o Reduces annual utility bill by $1,894 with a similar payback period of ~6 years.
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School Deep Dive Key Findings

All scenarios provide significant cost and emissions savings with payback periods of 11 years
or less.

Rate Structure 285 provided the most cost savings across all scenarios.
Scenario 1: Solar Only

o Reduces annual utility bills an average of $50,000 annually over the life of the project,
with a payback period of ~10 years.
o Reduces CO, emissions from electricity use by 17 tonCO,/year (40%).
Scenario 2: Solar + Storage
o Reduces annual utility bill by $68,000 with a similar payback period as installing solar
only.
o Provides backup power during power outages: up to 5 hours operating at maximum
rated capacity of 43 kW (hours of resiliency will depend on site load, battery charge, and
solar generation at time of outage).

Scenario 3: Solar + Air Source Heat Pump
o Same results as the solar-only case (constrained by rooftop space).
o Reduces annual utility bill by $50,000 with a similar payback period of ~10 years.

o Reduction in direct CO, emissions from switching oil furnace to air source heat pump:
~130 tonCO,/year (~520,000 kWh,,/year).

Scenario 4: Solar + Energy Efficiency
o Same results as the solar-only case (constrained by rooftop space).
o Reduces annual utility bill by $48,000 with a similar payback period of ~10 years.

Solar and
Battery

Sizes and

PV Size (kW)

Battery Power (kW)

Battery Duration (hrs)

Available Rooftop Area (sqft)

Used Area Ratio (%)

PV Net-Metering Unit (kW)

Onsite Energy Fraction (%)

Site Energy Demand (kWh)

PV Annua Energy Generation (kWh)
Investment and Emissions Metrics
Total CAPEX, no incentives (S)
Average Annual Bill Reduction (S/yr)
Payback Period (yrs)

Avoided Emissions (tonCO2/yr)

Most Cost-Effective Rate Structure

235.9
0
0
23,590
100
328.0
68
444,635

303,123

607,688
49,572
10
17.0

285

Solar and Air

Source Heat
Pump

235.9 235.9
43.1 0
4.9 0
23,590 23,590
100 100
328.0 489.9
68 47
444,635 644,405
295,276 301,123
742,905 607,688
68,391 49,251
10 10
17.4 17.0
285 285
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Solar and
Energy
Efficiency

2359

23,590
100
262.4
83
363,657

301,122

607,688
47,962
10
17.0

285
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Recycling Center Deep Dive Key Findings

All scenarios provide significant cost and emissions savings with payback periods of 10
years or less.

Rate Structure 281 provided the most cost savings across all scenarios.
Scenario 1: Solar Only
o Reduces annual utility bills an average of $12,000 annually over the life of the
project, with a payback period of ~9 years.
o Reduces indirect CO, emissions from electricity use by 4.3 tonCO,/year (70%).
Scenario 2: Solar + Storage
o Same solar size, constrained by net metering limit.
o Reduces annual utility bill by $19,000 with a payback period of 10 years.

o Provides backup power during power outages: up to 5.6 hours operating at
maximum rated capacity of 18.5 kW (hours of resiliency will depend on site load,
battery charge, and solar generation at time of outage).

New Scenario: Solar only, maximizing available rooftop space from highway
department building for remote net metering

o Rooftop Area: 9,387 ft?
o Approximate PV capacity: 94 kW

o Approximate annual generation: 132,000 kWh/year (need to verify how many
satellite meters this could offset).

Sizes and

PV Size (kW)

Battery Power (kW)

Battery Duration (hrs)

Available Rooftop Area (sqft)

Used Area Ratio (%)

PV Net-Metering Unit (kW)

Onsite Energy Fraction (%)

Site Energy Demand (kWh)

PV Annua Energy Generation (kWh)
Investment and Emissions Metrics
Total CAPEX, no incentives (S)
Average Annual Bill Reduction (S/yr)
Payback Period (yrs)

Avoided Emissions (tonCO2/yr)

Most Cost-Effective Rate Structure

Solar and
Battery

53.8 54.2
0 18.5
0 5.6
15,500 15,500
35 35
55.1 55.1
100 101
68,000 68,000
68,000 68,535
121,308 186,547
12,351 19.584
9 10
43 43
281 281
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Appendix




Net Energy Metering:
Solar Excess Exports




Overview

NET ENERGY METERING

DG System Bidirectional Meter’ Utility Grid

'ma's Netting Frequency
@ 1Billing Cycle

Self-

ﬁortlsumed Usage Metering Bitling
(<

DG exports
Load

B\l\

‘ ‘ *‘Net”

Net 4 Bidirectional
DG exports P

«€— Grid electricity

Gross DG production
'Measures net consumption

#—— Net DG exports over one billing cycle.

DG = distributed generation
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Net Metering Policy From LIPA Tariff

*  Residential net metering:
o PVrated capacity <25 kW (according to LIPA) and 110% of site load (annual kWh).

o Excess generation is paid monthly as a credit in the next bill (same rate as customers without generation).

*  Commercial net metering
o PVrated capacity <750 kW (according to LIPA) and 110% of site load (annual kwWh).

o Excess generation is paid monthly as a credit in the next bill (same rate as customers without generation).
o Larger systems (>750 kW or 110% annual kWh) are allowed as “Large On-site/Off-site” customers but paid differently (as VDER).

*  Remote net metering (RNM):
o Allows generation from a “host” PV array (location/meter) to offset other “satellite” meters.

o Same customer/corporation must own/lease the property designated to the host and satellite accounts.

o Customers are not required to own the generating equipment at the host site.

o RNM eliminates demand ratchet (75% of the highest demand over previous year) for host and satellite meters: very beneficial.
o Monthly rollover: “If the credit designated for an individual Satellite Account exceeds the charges on that bill, the remaining balance of the credit allocated to that individual Satellite

Account will be returned to the Host Account for distribution in the following month.”

o Annual excess purchase: “Once every 12 months, on the customer’s anniversary date, any credits still remaining with the Host Account will be converted back from monetary credits to

kWh credits, and purchased by us at the same rate for annual reconciliation specified for stand-alone net metering customers.”
o RNM participants (both host and satellites) are considered “Large Off-site” customers according to LIPA, which are rewarded via VDER.

¢ Other considerations:

o PSEGLI net metering policy lacks transparency (especially for commercial customers). Information was mainly derived from LIPA’s tariff sheet.
o There is a national trend of reducing benefits of solar net metering programs (e.g., VDER tariff in New York or Net Energy Metering 2.0/3.0in California). PSEGLI has not yet fully
incorporated the new VDER tariff (separate governing authority), so it might be beneficial to accelerate deployment to take advantage of original net metering program.

o Interconnection costs are paid by the customer.

Relevant documents and sources:

.

.

LIPA tariff: https://www.lipower.org/information-resources/electric-tariff/
PSEG net metering: https://www.psegliny.com/saveenergyandmoney/greenenergy/todnetmeter

PSEG remote net metering: https://www.psegliny.com/saveenergyandmoney/greenenergy/todnetmeter/netmeterin
VDER: https://www.nyserda.ny.gov/All-Programs/NY-Sun/Contractors/Value-of-Distributed-Energy-Resources, https://www.ener;
https://www.solarreviews.com/blog/new-york-net-metering

sage.com/solar/vder-ny-replacement-net-meterin

National Laboratory of the Rockies
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Community Solar

Referred to as “Community Distributed Generation” (CDG) on LIPA’s tariff.

CDG host: nonresidential customer.

Satellite customers may own or contract for a portion of the excess generation accumulated at the meter of the CDG host.
The CDG host will be assigned to an applicable nonresidential service classification.

Customers (satellites) can subscribe only to one community solar host.

CDG customers cannot participate in net metering or remote net metering programs.

Percentage of a satellite customer must be greater than 1,000 kWh annually (~2.7 kWh/day or 83 kWh/month).

No more than 40% of the excess generation of the CDG host may serve CDG satellites with a maximum annual demand of 25 kW or greater
(multi-unit buildings can be divided into individual unit meters).

What happens if the host cannot find enough satellite customers to distribute the entire load?

o “Any Excess Generation remaining after the allocation will remain with the CDG Host account as an energy credit to be allocated to the
Satellite accounts in future billing periods.”

Excess generation allocated to the satellite account will be applied to the CDG satellite account as if the customer were individually net
metered.

Decision making:
o Price: Contractors will have an overhead fee but enjoy economies of scale. Should compare cost savings and investments over the
lifetime of the project (e.g., 20 years).
o Other considerations: Amount that can be purchased (community solar may have limited availability whereas your rooftop can
accommodate more and vice versa); community solar cannot be used for resiliency (charge batteries).

National Laboratory of the Rockies
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LIPA Tariff: Relevant Sections

Long Island Power Authority Minth Revised Leaf Mo. 1

TABLE OF CONTENTS

I General Information. ...t e e e mnn e nann e e e annnen oe T
A. The Authority’s Service ArEa. . ...ttt ea e ca e e eeaem e e eaammanes ae T
B. Abbreviations and Definitions 10

C. General Terms and Conditions
1. Legal Authority...

2. Implementation and Admmlstrallon of lhls Tanﬁ
3. Availability of this Tariff

4. Altering, Changing, and El|m|natmg the Pr0w5|0ns of this Tariff...
5. Employee Identification ..
6

7

8

9

Access to Customers’ Premlses
Obligations of the Authority
Customer’'s Responsibility ..

. Ownership of Equipment on Custﬂmers Prem|ses
10. Cost of Special Services on Customer's Premises .
11. Requirements for Residential Service ...
12. Requirements for Nonresidential Service.
13. Combined Service ..

14 Customer-Owned Electric Generatmg Eqmpmenl
15, MNet Metering Generators .
16. Remote Net Metening ..
17. MNet Metering of Commumty Distributed Generatlon
18. Value of Distributed Energy Resources ...........
19. Resale, Redistribution, and Submeterning of Electricity

20 Resale, Redistribution, and Submetering of Electricity for Nonresidential Purposes
21. Low Income Program Dlscount
22, Customer Contact Consent......
23 Remote Crediting .
24 Host Community Benefit Program
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Utility Rates




Commercial

e Old:
o 280 (<7 kW)
o 281 (<145 kW)
o 285 (>145 kW)
* New TOD:
0 292 (<7 kW)
o 294 (<145 kW)

o 284 (>145 kW).

Utility Rates

Residential

* Old

o 180 (lights and water
heating)

o 580 (electrical space
heating)

* New TOD
o 194 (off-peak)
o 195 (super off-peak).
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Residential Utility Rate Summary

* In 2024, LIPA began automatically migrating certain residential and small business customers to standard TOD
rates.

* Customers can opt out of the automatic migration or choose to return to the previous rate plan.

mm Additional Info Energy Price (¢/kWh) Demand Price ($/kW)

Lights & Water Heating 20, 22 (tiered)
580 Electric Space Heating 15, 20, 22 (tiered) N/A
Residential
194 Time-of-Day, Off-Peak 18, 20, 36, 39 N/A
195 Time-of-Day, Super Off-Peak 12,19, 25, 34, 44 N/A

Relevant documents and sources:
PSEG rate booklets can be downloaded here: https://www.psegliny.com/aboutpseglongisland/ratesandtariffs/rateinformation.
Energy price includes an average “Power Supply Charge” of $0.1/kWh (multiplied by corresponding TOD and seasonal factors).
Residential standard: “As of January 1, 2024, Rate 194, TOD Off-Peak, is the standard residential electric rate. Rate 180 remains available as an
optional rate.”
LIPA tariff: https://www.lipower.org/information-resources/electric-tariff/.
PSEG net metering: https://www.psegliny.com/saveenergyandmoney/greenenergy/todnetmeter.
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https://www.lipower.org/information-resources/electric-tariff/
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Commercial Utility Rate Summary

““ Additional Info Energy Price (¢/kWh) Demand Price ($/kW)

<7 kW (<2 MWh) 20.83, 23.5
281 (145 kW (>2 MWh) 11.3,13.4 18.6, 20.3
285 >145 kW 10.6,12.8, 14.5 0.0, 8.8, 37.0
Commercial
292 Time-of-Day, <7 kW 13.1, 21.8, 29.6, 35.2, 39.7 N/A
294 Time-of-Day, <145 kW 6.8,8.1,11.3,13.4, 18.5, 21.5 0.0,6.8,7.4,15.6
284 Time-of-Day, >145 kW 10.0, 12.5, 13.8 0.0,7.3,72.9

® PSEGLI rate booklets can be downloaded here: https://www.psegliny.com/aboutpseglongisland/ratesandtariffs/rateinformation.

* Energy price includes an average “Power Supply Charge” of $0.1/kWh (multiplied by corresponding TOD and seasonal factors).

* Warning: Some rates (280, 281, 285, 284) do not disclose the “Power Supply Charge” in the PSEG rate booklets whereas others do. This charge has been
confirmed to exist for Rates 280 and 281 from previous bills, so it has been added to all rates in the table above.

* Commercial standard: “The majority of customers are billed on rates that vary by the seasons but not by time of day. However, PSEG Long Island does offer
optional ‘time-of-use’ rates” (opposite of residential, for which TOD rates are the default).

* Rate 281 (most common) includes a “demand ratchet” term: Monthly peak demand charges are calculated based on the current month’s peak demand or a
percentage (85% Jun—Sep, 70% Oct—May) of the peak demand during summer months over the previous 11 months.
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PSEG Utility Rates: Seasonality and TOD
Components

Sylvester )
Sylvest C t
ylvester Manor ommunity

Recycling Manor Pole . . q . . Housing/12
e Barn + Manor Farmstand + Fire Station Legion Hall Police Station South Ferry

Remaining
House Meters Road

Residential

PSEG Classic Rates

Rate 285 281 180

Is Energy Seasonal? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Is Energy TOD? Yes No No No No No No No No
Is Demand Seasonal? Yes Yes Yes Yes Yes Yes Yes No No
Is Demand TOD? Yes No No No No No No No No

PSEG New TOD Rates

Rate 284 294 294 294 294 294 294 194/195 194/195
Is Energy Seasonal? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Is Energy TOD? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Is Demand Seasonal? Yes Yes Yes Yes Yes Yes Yes Yes Yes
Is Demand TOD? Yes Yes Yes Yes Yes Yes Yes Yes Yes
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Commercial Old 281 (<145 kW)

Energy Weekday (¢/kWh)

Apr— 11 11 1 1l 1111

PSEG 281

Energy Weekend (¢/kWh)
F T T TR (R R T B V1]

monou
nm n u
monou
monou

Nov- 11 11 1l 11 11 1 1 1

Dec -

Jan - 37 37 37 37 37 37 37 37
Feb-37 37 37 37 37 37 37 37
Mar - 37 37 37 37 37 37 37 37
Apr-31 37 37 37 37 37 37 37

May -

37

37

18

a7

37

37

37

37

37

37

37

22 23

Demand Weekend ($/kW)
-37 37 3 3 3T 31 3 ¥
-37 37 3 3 3 N ¥ ¥
-3 3% ¥ ¥ N N W ¥

-37 37 37 37 37 37 37 3

37 37

-37 37 37

- 37 37 37 37 37 37 37 37

hours
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Commercial Old 285 (>145 k

Energy Weekday (¢/kWh)

u o
-uon n
- n
-uon n
-uon n
-uon n
-uon n
-uon n
- n
-uon n
-uon n
S o
[ g
Demand
-19 19 19 19 19 19 19 27 27 21 27 27
-19 19 19 19 19 19 19 27 7T 2 7 7
-19 19 19 19 19 19 19 27 27 27 7 2
-19 19 19 15 19 19 19 27 7 7 7 A
-19 19 19 19 19 19 19 27 27 27 7 2
-20 0220 20 20 20 0 N N9 M
-1 20 20 20 20 0 0 BH M
-0 20 20 20 20 0D 20 29 2
- 20 w0 0 W M W
-19 19 19 19 19 19 19 27 27
-19 19 19 15 19 19 19 27 7 7 7 A
-19 19 19 19 19 19 19 27 27 27 7 2
012 3 45 6 7 8 81011

PSEG 285

27

27

27

Energy Weekend (¢/kWh)

27 -19 19 19 19 19 19 19 27
27 -19 19 19 19 19 19 19 27
277 -19 19 19 19 19 19 19 27
277 -19 19 19 19 19 19 19 27
277 -19 19 19 19 19 19 19 27
2% -2 20 20 20 20 20 20 29
29 -2 20 20 20 20 20 20 2
2 -2 20 20 20 20 20 20 29
B 20 20 20 2
27 -19 19 19 19 19 19 19 27
277 -19 19 19 19 19 19 19 27
277 -19 19 19 19 19 19 19 27

27 27

27 27

27 27

HE

H
H

HEaa

27

27

27
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Commercial New Time of Day 294 (<145 kW)

PSEG 294
Energy Weekday (¢/kWh) Energy Weekend (¢/kWh)
Jan - 6§ 68 68 68 68 68 1 1 11 1 1 U 1 111 68 -68 68 68 68 68 68 11 U W 11 0 1 111 111 n 68
Feb-68 68 68 68 68 68 1l 11 1 ‘11 11 1 1 111 68 -68 68 68 68 68 68 11 U W 11 0 1 111 111 n 68
Mar-68 68 68 6§ 68 68 11 1 1 1 1 1 1 111 68 -68 68 65 68 68 68 11 U W 11 0 1 111 111068
Apr-6§ 68 68 68 68 68 1L 1L 1 11 1 1 11 11 68 -68 68 68 68 68 68 11 U 1 11 UM 1101 TN TRIRVRE S
May - 68 68 68 68 68 68 11 11 1 11 11 11 11 111 68 -68 68 68 68 68 68 11 U M 11 M 1 1 U1 IRIRTRINTRN VR xS
Jun-81 81 81 &1 81 81 [13(/13 |13 |13 (1B B 13 13 (13 81 -1 81 o810 &1 81 s (3 el R e e 8 EB 13 (13| B3| 81
Jul-g1 81 81 81 81 81 (13 |13 [ f3 i3 (BB 13 (13 81 -1 81 o810 &1 81 s (3 el R e e 8 EB 13 (13| B3| 81
Aug -81 81 81 81 81 81 (13 /13 |13 (3|13 (13|13 13 (13 81 -1 81 o810 &1 81 s (3 el R e e 8 EB 13 (13| B3| 81
Sep-&1 81 81 &1 81 81 [13(13 13 13 (1B |13 13 13 (13 =1 -1 =1 81 &1 81 s (30 B el R e s 8 EB 13 (13| B3| 81
Oct-68 68 68 68 68 68 1 1 11 11 11 1 1 111 68 -68 68 68 68 68 68 11 U W 11 0 1 111 111068
Nov - 68 68 68 68 68 68 1 1l 11 1 11 1 1 111 68 -68 68 68 68 68 68 11 U W 11 0 1 111 111068
Dec - 6§ 68 68 68 68 68 1 1 11 1 11 1 1l 11l 68 -68 68 68 68 68 68 1 nnonouuu n 111068
Demand Weekday ($/kW) Demand Weekend ($/kW)
Jan-0 0 0 0 0 o0 (68 68 68 68 68 68 68 68 68 0 -0 0 0 0 0 0 |68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 0
Feb-0 0 0 0 0 0 [68 68 68 |68 68 68 68 68 68 0 -0 0 0 0 0 0 |68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 0
Mar-0 0 ©0 0 0 0 68 68 68 68 68 68 68 68 68 0 -0 0 0 0 0 0 |68 68 68 68 68 08 68 68 68 68 68 68 68 68 68 68 68 o0
Apr-0 0 0 0 0 0 |68 68 68 68 68 08 68 68 68 0 -0 0 0 0 0 0 |68 68 68 68 68 08 68 68 68 68 68 68 68 68 68 68 68 o0
May-0 0 0 0 0 0 |68 68 68 68 68 68 68 6868 0 -0 0 0 0 0 o0 |68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 o0
Jun-o0 0 0 0 0 o [74(74 |74 |74 74 |74 74 74074 0 -0 0 o o o o |74(74 74 |74 [74 (74| 74 (74|74 74 |74 |74 |74 |74 74 74|74 o
jul-0 0 o o 0 o 74|74 74|74 74| 74 |74 74074 0 -0 0 o o o o |74(74 74 |74 [74 (74| 74 (74|74 74 |74 |74 |74 |74 74 74|74 o
Aug-0 0 0 0 0 o 74|74 74| 74 74 74 |74 7474 0 -0 0 o 0o o o |74(74 74 |74 [74 (74| 74 (74|74 74 |74 |24 (74 |74 74| 74|74 o
Sep-0 0 0 0 0 0 74|74 74 74 |74 74 74 7474 0 -0 0 o 0o o o |74(74 74 |74 [74 (74| 74 (74|74 74 |74 |24 (74 |74 74| 74|74 o

Oct-0 0 o0 0 0 o0 68 68 68 68 68 68 68 68 68 0 -0 0 0 0 0 0 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 68 O

Nov-0 0 0 0 0 0 68 68 68 68 68 68 68 68 68 0 -0 0 0 0 0 0 |68 68 68 68 68 68 68 68 68 68 68 68 68 |68 68 68 68 O

68 68 0 -0 0 0 0 0 0 |68 68 68 68 68 68 68 68 68 68 68 68 68|68 68 68 68 O
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Commercial New Time of Day 284 (>145 kW)

PSEG 284
Energy Weekday (¢/kWh) Energy Weekend (¢/kWh)

Jan-10 10 10 10 10 10 10 0 -10 10 10 10 10 10

Feb-10 10 10 10 10 10 10 0 -10 10 10 10 10 10
Mar- 10 10 10 10 10 10 10 0 -10 10 10 10 10 10
Apr-10 10 10 10 10 10 10 0 -10 10 10 10 10 10
May - 10 10 10 10 10 10 10 0 -10 10 10 10 10 10
Jun-10 10 10 10 10 10 10 0 -10 10 10 10 10 10
Jul-10 10 10 10 10 10 10 0 -10 10 10 10 10 10
Aug-10 10 10 10 10 10 10 0 -10 10 10 10 10 10
Sep-10 10 10 10 10 10 10 0 -10 10 10 10 10 10
Oct-10 10 10 10 10 10 10 0 -10 10 10 10 10 10

Nov-10 10 10 10 10 10 10 10 -10 10 10 10 10 10

Dec- 10 10 10 10 10 10 10 0 -10 10 10 10 10 10

Demand Weekday ($/kW)

Jon-o o o o o o0 o0 73 73 73 73 73 73 73 73 73 73 73 73 73 73 73 73 0 -0 0O O O O 0 O 73 73 73 73 73 73 73 73 73 73 73 13 73 73 73 73 0

Demand Weekend

Feb-0 0o © 0 0 o0 ©0 73 73 73 73 73 73 73 73 73 73 73 73 73 73 73 73 0 -0 0 © 0 O O O 73 73 73 73 73 73 73 73 73 73 73 73 713 73 713 73 0
Mar-¢ o0 o 0 0 O O 73 73 73 73 73 73 73 73 73 73 73 73 73 73 713 713 0 -0 O O O O O O 73 73 73 73 73 73 73 73 73 U3 13 13 13 U3 N3 13 0
Apr-0 0 0 O O 0 0 7373 73 73 73 73 73 73 73 73 73 73 73 73 73 73 o0 -0 O O O O O O 73 73 73 73 73 73 73 73 73 73 73 73 73 73 713 I3 O
May-¢ o ¢ o0 0 o0 o0 73 73 73 73 73 73 73 73 73 73 73 73 73 73 713713 0 -0 O O O O O O 73 73 73 73 73 73 73 73 73 73 73 73 13 13 13 13 0
Jun-o0 o0 o o0 0 0 0 73 73 73 73 73 nnnnnnnn 73 73713 0 -0 O O O O O O 73 73 73 73 73 73 73 73 73 73 73 73 13 73 73 13 0O
ul-0 0 0o 0 0 0 0 7373 73 73

Aug-0 0 0 0 0 0 0 7373 13 73

Oct-0 0 0 0 O 0 0 73 73 73 73 73 73 73 73 73 73 73 73 73 73 73 73 0 -0 0O O O O O O 73 73 73 73 73 73 73 73 73 73 73 73 73 73 73 73 0
Nov-0 ©0 ¢ ©0 O ©0 ©0 7373 73 73 73 73 73 73 73 73 73 73 713 73 7373 0 -0 O O O O O O 73 73 73 73 73 73 73 73 73 73 73 13 73 13 13 13 0

Dec-0¢ 0 ¢ ©0 O ©0 ©0 7373 73 73 73 73 73 73 73 73 73 73 713 73 713 73 0 -0 O O O O O O 73 73 73 73 73 73 73 73 73 73 73 13 73 73 13 13 0

© 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 o

National Laboratory of the Rockies | 37



Residential Old 180 (lights and water heatin

PSEG 180
Energy Weekend (¢/kWh)

21 -21 21 020 21 20 21 21 2 21 20 2 20 20 21 21 21 21 20 20 21 21 20 2 2

Energy Weekday (¢/kwWh)
Jan-21 20 210 20 2 2 2 2 2 2 A 2 22 220222220022
Feb-21 2 21 20 21 2 2 2 N 2 2 2 M A A A AN AN NN AN -2 A A NN A AN AN 2A A A 2A AN AN AN A A AN DN
Mar-21 20 21 20 21 20 2 2 2 2 2 2 W A A A AW A A AW A A A AW -2 A A2 A A A A A A A 2A A A A 2A A A 2A2A A A AN

Tiered energy

Apr-21 21 21 20 2 20 20 20 2 20 02 20 2 020 2 2 2 A A W 2A A 2 AW -2 2 A A 22 2A A A A A 2 2A 2 2 2 2A 2 2 2 2A 2A 2A 2

prices not shown

May -21 21 21 21 21 21 21 20 20 20 21 20 20 20 21 20 21 21 21 2 2 21 21 2 -2 21 21 2 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 2
2120 21 1 A 2N 21021 21 22 W 20020 2 2 2 2 A A 2 2A 2A 2A 2A A 2

Oct-21 21 21 21 21 20 2 2 2 2 A 2 A 2 -2

E

Ju

T

Au

&

Sey

<

Nov-21 2l 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 -2 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21 21

Dec-21 21 21 20 21 21 21 20 20 20 21 20 20 20 20 20 20 20 21 21 20 21 20 20 -21 21 2 2 20 20 2 20 21 20 20 21 20 20 20 2 21 21 21 21 21 21 21 21

,
Dem

Weekday ($/kW)

Demand Weekend ($/kW)

and

Jan-0 © 0 0 © © 0 O © 0 O O 0O 0 0 0O 0O 0 0 O 0 0 0 0 -0 0 0 0 0 0O 0O 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Fb-0 0 0 ¢ 0 0 0 0 0 0 0 ¢ 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mar-0 0 0 ¢ 0 0 ¢ 0 0 0 ¢ 0 0 0O 0 0 O 0 0 0 O 0 0 0 -0 0 0 O 0 0 0O 0 0 0 0O 0 0 0 0 0 0 0 0 0 0 0 0 0
Ar-0 0 0 0 0 0 0 0 0 0 O 0O 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
May-0 0 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0 0 O 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
jun-0 © 0 0 © © 0 0 © 0 0 O 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
jui-0 ¢ 0 0o 0 0 0 0 0 0 0 O 0 O O 0 0 0O O 0 0 O 0O 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Aug-0 0 0 0 0 0 0 0 0 0 0 0 0 0O 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0O 0 0 0 0 0O 0 0 0 0 0 0 0 0 0 0 0 0
Sep-0 0 0 0 0 0 0 O O 0 O O 0 O 0 0 0 O O 0 0 O O 0 -0 O 0 0 0O 0 0 0O 0O 0 0 0O 0 0 0 0 0 0 0 0 0 0 0 0
Oot-0 © 0 ¢ © ¢ 0 06 ¢ 0 06 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nov-0 0 0 06 © 0 06 0 0 0 06 0 0 0 0 0 0 0 0 0 06 0 0 06 -0 0 0 0 0 0 0 0 0 0 0 0 00 00 00 00 0 0 0 0
Dec-0 0 0 0 0 0 06 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 00 00 00 00 00 00 0000 00 00 0 0

o T E N R E R R T T N H T R A R R

6 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

hours

National Laboratory of the Rockies

38



Residential New Time of Day 194 (off-peak)

PSEG 194
Energy Weekday (¢/kWh) Energy Weekend (¢/kWh)
Jan- 18 IS 1S IS IS 18 IS 18 18 IS IS 18 18 IS 18 18 18 18 - 1S IS IS IS IS 18 18 18 18 1S 18 IS I8 IS
Feb-18 15 IS IS IS 18 18 18 18 18 18 18 I8 I8
Mar-18 18 18 I8 18 18 18 18 18 18 18 18 18 18
Apr-18 1S 1S I8 IS 18 I8 13 18 18 I8 I8 IS IS 18 18 18 18 -18 IS 1S IS I8 18 18 18 1 1S 18 IS 18 I8
May-18 1S IS IS IS 18 18 18 18 18 IS IS 18 IS 18 18 18 18 - 1S IS 1S IS IS 18 18 18 18 1S 18 IS 18 IS

Jun-20 20 20 20 20 20

&
e
]
8
B
8
8
8
8
=B
=2
B
B
B
]
=B
=2
B
B
"
B
8
8
s
=B
=2
B
B
]
]
B
B
8
B
]
B
B

Oct- 18 I8 18 I8 18 18 18 18 18 18 18 I8 18 I8 18 18 18 18 -18 18 18 18 18 18 18 18 18 18 I8 I8 18 I8 18 18 18 I8

Nov- 18 IS IS I8 IS 18 I8 18 18 I8 I8 I8 I8 I8 18 18 I8 18 - 18 I8 I8 18 I8 18 18 I8 18 I8 I8 I8 I8 IS

Dec- 18 IS IS I8 IS 18 I8 18 18 IS I8 I8 I8 I% 18 18 I8 18 - 18 I8 I8 18 I8 18 18 I8 18 I8 I8 I8 I8 IS

Co G
Demand Weekday ($/kW) Demand Weekend ($/kW)
Jan-e o o 0 0 0 0 0 0O O O O 0 O 0 0 0O 0 O O O O © O -0 0 0 0 0O 0 0O 0 O O O 0O 0 0 0 0 0 0 0 0 0 0 0 0

Ffb-0 0 o0 0 ¢ 0 ¢ 0 0 0 0 ©0 0 0 0 0 0 0 0 0 O 0 ©0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Mar-0 0 0o 0 0 0 0O 0O O 0O 0O © 0 0 0 0 0O 0 0O 0O O 0O O 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Apr-o o o 0 0 0 0 0 0 O 0O © 0 O O 0 0 0 0O 0O O O O 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
May-0 0o o 0 0 0 0 0O 0 O O ©O O O 0 O O 0 O O 0 0 © 0 -0 0 0 0 0 0 0 0 © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Jugn-0 0o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Jui-0 0o o 0 0 0 0 0O 0 O O ©O O O 0 O O 0 O O 0 0 © 0 -0 0 0 0 0 0 0 0 © 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sep-0 0 ¢ 0 0 0 0o 0 0 0 0 0 0 ¢ 0 0 0 0 0 O O O 0 ¢ -0 0 0 0 0 0 0 0 o 0 0 o 0 0 0 0 0 0 0 0 0 0 0 0

Nov-0 ©0 0 0 0 0 0 0 0 O O © 0 o 0 0 0 0 0 0 0 0 © 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Dec-0 0 0 0 0 0 0 0 0O O O © 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Residential New Time of Day 195 (super off-peak)

PSEG 195
Energy Weekday (¢/kWh) Energy Weekend (¢/kWh)

Jan- 12 12 12 12 12 12 19 19 19 19 19 19 19 19 9 019 12 12 -12 12 12 12 12 12 19 19 19 19 19 19 19 19

Feb-12 12 12 12 12 12 19 19 19 19 19 19 19 19 9 019 12 12 -12 12 12 12 12 12 19 19 19 19 19 19 19 19

Mar- 12 12 12 12 12 12 19 19 19 19 19 19 19 19 9019 12 12 -12 12 12 12 12 12 19 19 19 19 19 19 19 19

May - 12 12 12 12 12 12 19 19 19 19 19 19 19 19 Mm% oz -1z o121z o2 121’ oe e’’’ 919 9 19 12 12
Jun-12 12 12 12 12 12 |25 (25 |25 |25 (25 |25 |25 25 25 25 12 12 -12 12 12 12 12 12 [25 |25 |25 (25 25 |25 |25 |25 25 25 12 12
Juli-12 12 12 12 12 12 (25 (25 (25 |25 |25 |25 |25 |25 25 25 12 12 -12 12 12 12 12 12 [25 |25 |25 (25 25 |25 |25 |25 25 25 12 12

Aug - 12 12 12 12 12 12 (25 |25 |25 25 |25 (25 25 |25 25 25 12 12 -12 12 12 12 12 12 [25 |25 |25 (25 25 |25 |25 |25 2 '35 12 12

25 (25 12 12 -12 12 12 12 12 12 |25 |25 [25|/25 |25 [25 |25 25

Oct-12 12 12 12 12 12 19 19 19 19 19 19 19 19 9 019 12 12 -12 12 12 12 12 12 19 19 19 19 19 19 19 19

Dec-12 12 12 12 12 12 19 19 19 19 19 19 19 19 9 019 12 12 -12 12 12 12 12 12 19 19 19 19 19 19 19 19
' '

Demand Weekday ($/kW)

Demand Weekend ($/kW)

Jan-0o o 0 0 ©0 © 0O 0 0 O O O 0O O O O 0O 0 O O 0O O O O -0 0O O 0 O 0 0 O O 0 O 0O O 0 0O O 0 0 0 0 0 0 0 0
Ffb-0 © 0o 0 o © 0 0 0 0 0 0 0 0 © 0 0O © 0 0 0 0 O O -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mar-o o 0 o0 o o 0 0 0 o 0 0 0 0 o0 0 0 0 0 0 0 0 0 ¢ -0 0 0 ¢ o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

May-0 o 0 0 0 o0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Jon-o o 0 0 ©o 0 0 0 0 O O O O O O O 0O 0O O O O O O ©O -0 O O 0O O 0 0 O O 0 O O O O O O 0 0 0 0 0 0 0 0
-0 © 0 0 0 © 0 0 0 0 0 0 O O ©0O 0 0O ©0 0 0 0 0 O 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Aig-0 0 0 0 O O 0O 0 0 O O O 0 0 O 0 0 0 0 0O 0 0 0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sep-0 © 0 0 O © 0 0O O O 0O 0O O O O 0 O 0 O 0O 0 0 O O -0 0 O O 0 0 0 0 0 0 0 0 O 0 0 0 0 0 0 0 0 0 0 0
Ot-o0 © 0 0 o © 0 0 0 O 0 0 0 0 0 0O 0 0 0 0O 0 0O 0 0 -0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Nov-0 o 0 0 ¢ o ¢ 0 0 o 0 0 0 o ¢ ¢ 0 0 0 0 0 0 o 0 -0 0 O 0 o0 0 0 ¢ o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
bec-0 o 0 0 0 o 0 0 0 OO 0 0 0 0 ¢ 0 0 0 0 0 0 0 0 0 -0 0 O 0 0 0 0 0 0o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
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Detailed Results Tables




Example Worksheet Comparing Scenarios

SoBrOnk Cost-  SolarOnly Mex  Solar + Battary Cost Solar +Battery Net- Solar + Battery Net- $olar + Battery 3-  Solar + Battery 7-  Sobr+ Battery 14- Solar + Bartery TOD Solar + Battery Esz Solar + Bartery Solar + Battary
Optimal MEM Optiral Zero Ereray Zero Ermiz Day Fesil Day Fesil DCay Fesil Fates Fate Erveray EFf Ircarthes

Iruestment Metrics
M=t Present Vahe ($) 524817 524817 893,935 -2,185, 737 -110,099,623 743,056 743,056 F17,372 88,508 2,692,787 218,962 1,082,215
EALILife Oycle Cost ($) 2,932,567 2,932,567 2932567 2932567 2,922 567 2,922 567 2,922 567 2,922,567 2,627,839 5802557 2,359,526 2,332,567
DER Life Cvcle Cost () 2,307,750 2307750 2028 632 5,118 364 112,032,150 2,189,511 2,189,511 2,215,194 1,729,141 2,159,770 1,591,073 1833751
Fay back Feriod fy r=) 10.05 10.05 1018 i i 1279 1279 12.23 1167 5.24 1032 599
Equipment Sizex
Battery Power (M) o o 43.1 204.7 11922 65.2 65.2 745 7L 6 274 50.5
Battery Duation (hrs) [} [u} 4.9 11.8 1325 10.2 10.2 10.2 EF =4 a5 54
P Size (107} 2359 2359 2359 a0ss 2359 2359 2359 2359 L] 2369 2353 2353
Used Rooftop Ares (sgit) 23,580 23,590 23,530 80,550 23,580 23,580 23,580 23,580 23,590 23,580 23,590 23,590
Availabls Rocftop Ares (saft) 23,530 23,590 23,590 23,590 23,590 23,590 23,590 23,590 23,540 23,540 22,590 22,590
Uksed Area Ratic %) 100% 106 100% =L 10 10 100 100 1006 1006 100% 100%
PV Capacity Factar (3) 1% 1% 16% 16% 1% 1% 18% 1% 16 16 16% 16%
PV Met- Metering Limit {17) 2280 2280 3280 2280 z2m0 270 270 3280 3280 2280 2380 2380
Solarf Load Energy Fraction (%) =] = ==L 1053 =0 =0 =0 =N = . 229 =
Equipmert Capital Costs
PV CAPEX Pre-ireeritie (51 507,653 507,653 507,638 2051562 507,508 507,508 507,508 507,638 507,638 G076 607,685 607,655
Battery CAPEX Fre-Irczrith 2 i) o o 135,217 1265869 73,496,313 263,509 263,509 415,343 303,444 312,340 111,935 181,143
Total CAPEX pre-incertives (§1 507,665 507,665 74,905 3,817,431 74,104,006 471,157 471,157 1,024,031 411,132 421,05 719,623 755,537
Energy Gerermtion
PV ta load, annwal (An7h] 201,182 201,182 188,331 253,998 24,162 180,571 180,571 175,708 153,912 126,278 175,505 195,845
PV to =rid, annal (Krh) 99,921 93,931 96,995 o 169,105 25,411 25,411 24,598 126,917 28,020 118,880 95,9549
PV 1o battery, annual (KAh) o o 5247 212,157 47556 35,141 35,141 40,866 293 23,304 5838 8,322
PV curtailed, arnal (HAh) o o o 590,235 0 0 0 0 0 0 a a
Grid 1o bad (Kfh) 243,443 243,443 245,752 1,453 247501 236511 236511 236,612 296,256 242,556 185,475 265,673
Site erergy coreumed annua | (KWh) 444,635 444,635 444,635 444,635 444,635 444,535 444,535 444,535 444,635 444,635 263,657 444,535
Ircerthies
P TG 6] . P % % "4 "4 [ i1 i i 0% 0%
PV TG 1) il il i i i i i i i i il 182,205
PV state-1E] (3] ®6 ® it it LY LY LY i i i 0% 0%
PV state-IB| [$) a a 0 0 o o o o o o a a
Batt ITC (%) ™ ™ 0% 0% L L L [ [ [ 0% 0%
Batt ITC () o o 0 0 0 0 0 0 0 0 a 54,345
Total CAPEX post-ircerthies (5] 541,415 51,415 575,620 3551,153 74,037,735 409,835 409,835 457,757 244,808 254,75 653,347 514,234
Gird Ere gy, Derma nd
EALIErergy Purchas=d fromGrid (IANFhfyr) 07,278 a07,278 407278 407,278 407,278 407,278 407,278 07,27 07,27 07,714 226,300 an7,278
DER Erergy Purchased framGrid (KWhfyr) 243,442 243,942 183,211 1,275 45,561 192,215 192,215 191,02 129,020 190,322 149,827 192,972
BAL Peak Dermard (KW r) 137.8 137.8 1279 1273 1378 1378 1379 137.8 137.8 137.8 1104 1279
DER Feak Darmard (MiF/yr) 1228 1228 6.7 a0 59.4 54.3 54.3 5.0 965 522 562 7.6
Litility Costs
Annal BAL Energy Cost (5 r) 5887 588V 58,876 58,876 5B E76 5B E76 5B E76 58,876 55,835 116,678 47,172 52,876
Annial DER Erergy Cost [$fyr] 34212 24,212 23,116 200 43,567 21,915 21,915 21,981 25,144 64,627 24581 32,9549
Annal BAL Dermand Cost (S/yr) 56,561 56,561 56,561 55,561 55,561 55,561 55,561 55,561 47,412 112,237 5,343 56,561
Arral DER Derre rd Cost (Sfyr) 46,768 45,753 2,644 356 146,410 20273 20273 18,663 5,572 42,186 21,643 26,322
Annal BAU Esport Revanue ($/yr) o o 0 0 0 0 0 0 0 0 a a
Annial DER Export Revenue (§iyr) 15,115 15,116 14,714 i 25,591 12,197 12,197 13,132 19,678 26,280 18,002 14,511
Annal Bill Red ustion Sy 1) 48,572 49,572 53,391 114581 -a3,9499 756 756 77,950 75,160 148,883 53,990 0,772
Emnission Metrics
BAL Emnizsiore (torCO2fyr) a1z a1z 413 413 4.2 4.2 41.2 412 412 412 220 41z
DER Emnisicrs (torCOZA 1) 4.2 .2 228 0.2 0.0 220 220 228 277 2.4 155 235
Aucided Erisic rs (torK Oz r) 17.0 17.0 17.4 a10 4.2 152 152 154 124 175 175 17.7
Erem kewen Carbon Cost [§/tonCOZ) 00 i} 0.0 2,076.0 104,062.0 oo oo il il il oo 0.0
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Example Worksheet Comparing Buildings

SMPole Barn +  $M Farm Stand +

Schaol Recycling Center o no r House Rerm Fire Station Legion Hall Police Station
Investment Metrics
Net Present Value (5} 288,608 235,270 106,115 53,548 155,050 8,073 95,7285
BAU Life cycle cost ($) 2,627,339 57,837 208,774 200,584 356,480 178,%24 208,012
DER Life Cvcle Gost (5) 1,739,141 242,577 197.662 147,057 200,429 109,745 200,287
Payback Period {yrs) 117 10.8 113 116 112 113 114
Equipment Skes
Battery Power (kW) 771 219 125 2z 153 105 11.7
Battery Duration (hrs) B.7 =5 EX 27 7 27 4.2
PVSize (kW) 2359 55.1 28 134 a7.2 161 22.3
Used Rooftop Area (sqft) 23,590 5,510 2,800 1,340 4,720 1,610 2,230
Available Rooftop Area fsqft) 23,580 15,500 2,800 1,340 6,068 5,985 2,228
Used Area Ratio (%) 100% 8% 100% 100% 7E% 40% 100
PV Gapacity Factor (%) 16% 15% 19% 16% 16% 15% 16%
PV Net-Metering Limit (kW) 3280 55.1 ans 244 a7.6 161 a0.3
Solar/Load Energy Fraction (%) 55% 102% 71% 57% 103% 97% s7%
Equipment capital Costs
PV CAPEX Pre-Incentive (§) 507,688 124,777 53,420 20,551 107,014 26,591 50,492
Battery GAPEX Pre-Incentive ($) 303,444 55,187 30,121 18,883 35,863 22,536 32,865
Total CAPEX pre-incentives (3) 511,152 173,564 935,541 43,234 142,877 58,077 83,357
Energy Generation
PY 1o load,annuval (kwh) 165,915 29,689 13,405 9,681 25,099 5522 16,759
PVto grid, annual (kWh) 136,917 39,750 16,098 7.430 35,065 10,600 11,701
PV 1o battery, annual (kWh) 293 218 18 2 108 15 21
PVcuriailed, annual (kWwh) o o o o o o o
Grid to load (kwh) 296,256 40,258 51,522 21,116 35,065 11,974 34,984
Site enery consumed ann ual (kWh) 444,635 68000 49,984 30,090 58,710 19,914 49,748
Incentives
PV ITC (%) 0% % % 0% 0% 0% %
PVITC ($) o o o o o o o
PVstate- 1Bl (%) 0% =3 =6 0% 0% 0% =3
PVstate IBI {$) o i o o i o i
Batt ITC (%) 0% [ % 0% 0% 0% %
Batt ITC (3) o o o o o o o
Total CAPEX post-incentives §) 244,858 179,959 93,542 43,230 142,876 59,080 85,350
Grid Energv/Demand
BAU Energy Purchased from Grid (kWh fyr) 407,278 66000 49,084 30,090 58,710 19,914 45,748
DER Energy Purchased from Grid (kWh/yr) 139,080 15915 13,297 14,027 18,573 5130 18,801
BAU Peak Denind (kW /yr) 157.9 35.8 2BE 203 5.8 125 1s5.5
DER Peak Demand (KW/yr) 96.8 2238 149 130 179 8.9 12.7
Utility Costs
Annual BAU Energy Gost ($/yr) 55,855 5,902 7,068 4,568 8402 5,024 7,084
Annual DER Energy Cost (8/y7) 35,144 5,892 5,238 2,365 EPES 1,208 5472
Annual BAU Denand Cost ($/yr) 47,415 7,705 5,976 2,548 4,750 5,022 3,840
Annual DER Demand Cost {$/yr) 9,572 1,498 1,175 935 1,391 572 923
Annual BAU Export Revenue (S/yr) o i o o i o i
Annual DER Export Revenue ($/yr) 18,628 5,851 2,35 1,058 5,054 1,536 1,787
Annual Bill Reduction ($/yr) 78,160 18077 8978 4,676 13,332 5,505 5124
Emission Metrics
BAU Emisio ns {ton 002/yr) a1z 5.3 a7 27 5.6 17 as
DER Emisio ns {tonCO2/yr) 277 25 28 18 21 0.8 3.3
Avoided Emisions (ton 002/yr) 134 EX] 20 ns EX) 0.8 15
Breakeven Carbon Cost (S/tonCO2) 00 0.0 00 0o 0.0 0.0 0.0
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Residential Deep Dive

Investment Metrics

Net Present Value ($)

BAU Life Cycle Cost ($)

DER Life Cycle Cost ($)

Payback Period (yrs)

Equipment Sizes

Battery Power (kW)

Battery Duration (hrs)

PV Size (kW)

sed Rooftop Area (sqft)
Available Rooftop Area fsqft)
Used Area Ratio (%)

PV Capacity Factor (%)

PV Net-Metering Limit (kW)
Renewable Energy Fraction (%)
Equipment Gapital Costs

PV CAPEX Pre-Incentive {§)
Battery CAPEX Pre-Incentive ()
Total CAPEX pre- incent ives ($)
Energy Generation

PV to load, annual {k\Wh)

PV to grid, annual (kWh}

PV curtailed, annual (kwh)

Grid to load {kWh}

Site energy consumed annual (kwh)
Incentives

PV ITC )

PV ITC(S)

PV state-1BI (%)

PV state-1BI )

Batt ITC {%)

Batt ITC ()

Total CAPEX post-incentives ($)
Grid Energy/Demand

BAU Energy Purchased from Grid (kWh/yr)
DER Energy Purchased from Grid (kwh fyr)
BAU Peak Demand (kW /yr)

DER Peak Dermand (kW yr)

Utility Costs

Annual BAU Energy Cost ($/yr)
Annual DER Energy Cost ($fyr)
Annual BAU Demand Cost ($fyr}
Annual DER Demand Cost ($/yr)
Annual BAU Export Revenue (S fyr)
Annual DER Export Revenue {$/yr)
Annual Bill Reductio n ($/yr)
Emission Metrics

BAU Emissions (tonCO2/yr)

DER Emissions (to nCO2fyr)
Avoided Emissions (tonCO2fyr)
Breakeven Carbon Gst ($/tonC0O2)

py_onky_180

56,154
51,703
25,555

7.3
730
6L

5%

7.5
100%

16,644

16,544

3,623
5,566

5,567
9,249

16,644

9,249
5,566
7.3
71

2,257
1,341
[
4
4
1,300
2,216

10
04
05

py_only_193
58,767
53,096

28,270
7

100%

16,644

16,644

3,653
5,566

5,567
39,249

0%

0%

0%
16,644
9,249
5,566
7.3

71

2,310
1,428

1,238
2,120

10
04
05

py_only_195

89,895
65,631
25,736

100

16,684

18,684

3,662
5,587

22
5,587
9,249

9,249
5,587
7.3
71

2414
1,422

1,375
2,567

10
04
06

pv_batt_180
36,154
651,709

25,555
7

16,544

16, 64

3,683
5,586

5,567
9,249

0%

0%

0%
16,644
9,249
5,566
7.3

71

2,257
1,341

1,300
2,216

10
04
06

py_batt_194

33,986
63,085
29,050

8

s
56
74
740
61
869
19%
7.5
loms

16,774
2,003
18,867

3,462
5,228

5,228
3,243

18,868

9,249
5,140
7.3
£5

2,310
1,267
o
4
4
1,217
2,260

10
0.4
0.5

py_batt_195

43,350
65,631
22,281

7

15
5.2
7.5
750
261
874
159%
7.5
102%

16,572
4,914
21,586

3,300
6,131

4
6,188
9,249

21,888

9,249
3,807
7.3
5.7

2,414
1,190
[
4
4
1,587
2,812

1.0
0.4
0.5
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Investment Metrics

Net Present Value ($)

BAU Life Cycle Gost ()

DER Life Cvcle Cost )

Payback Period (vrs)
Equipment S kes

Battery Power (kW)

Battery Duration (hrs}

PV Size (k)

Used Rooftop Area (sqft)
Available Roo flop Area {sqft)

Used Area Ratio (%)

PV Capacity Factor {%)

PY Net-Metering Limit (ki)
Renewable Energy Fractio n (%)
Equipment Capital Costs

PV CAPEX Pre-Incentive ()
Batlery CAPEX Pre-Incentive (§)
Total CAPEX pre-incentives (S)
Energy Generation

PV to kad, annwal (kW h)

PV to grid, annual (kWh)

PV curtailed, annual (KWh)

Grid to load (kWh)

Site energy consumed annual (kWh)
Incentives

PV ITC (%)

PV ITC ($)

PV state-1B1 (%)

PV state-1BI {$)

Ball ITC {%)

Batl ITCi$)

Total CAPER post-incentives ($)
Grid Energy/Demand

BAU Energy Purchased from Grid {kWh/yr}
DER Energy Purchased fro m Grid (kwh fyr)
BAU Pea k Demand (kW fyr)

DER Peak Demand (kW /yr)

Utility Costs

Annual BAU Energy Cost (§/yr)
Annual DER Energy st ($/vr)
Annual BAU Demand Gost ($fyr}
Annual DER Demand Cost ($/yr}
Annual BAU Export Reven ue (5/vT)
Annual DER Export Revenue ($/vr)
Annual Bill Red uction (Sfyr)

Emission Metrics

BAU Emissions {tonCO2/yr)

DER Emisions (fon COZ/yr)
Avoided Emisions (ton CO2/yT)
Percent Reduction

Breakeven Garbon (st (5/tonCO2)

School Deep Dive

pv_only_285

624,817
2,952,567
2,307,750

10

o
o
2s5.9
23,590
25,580
100%
16%
azE0
658%

607,688
o
607,668

201,192
99,951
o
243,443
424,635

541415

407,278
248,443
137.9
1338

58,376
34,213
56,561
48,789

o

15116
49,572
54,688

a1.2
24.2
17.0
041

0.0

pv_only_284

569.643
2,627,539
2,058198

10

0

o
285.9
23,590
23,590
1008
16%,
328.0
6586

607,688
o
607,688

201,192
989,931
o
243,443
444,635

541,415

407,278
243,448
137.9
1259

55,335
32,358
47,413
37,736

o
14,210
47,365
51,575

412
24.2
17.0
041

0.0

pr_batt_285

£93,935
2,932,567
2088652

10

431
a3
255.9
23,590
23,580
1008
16%
aza0
B2%

ED7.588
135,217
742,905

198,351
96,945
o
245,752
444,635

E7E,628

407,278
198,811
157.9
857

53,876
33,116
56,561
28,844

0
14,714
52,391
23,104

a1z
258
17.4
04z

0.0

pv_batt_284

=83,698
2,627,839
1,739,141

11

771
67
285.9
23,590
23,520
100%
16%
328.0
659

607,653
303,434
911,132

168,915
136,917

o
296,256
244,635

44,858

407,278
1s0,080
157.9
96.8

55,835
35,144
47,413
9,572
o
19,628
78,160
97,758

a1z
7.7
154
0.35

0.0

pv_heatpump_285

616,510
4,969,524
4,852,714

10

o
o
2359
23,590
23,590
100%
16%
as9.9
a7%

607,688
o
607,688

229,518
71,804
o
415,087
544,405

0%
o

0%

o

0%

o
541,915

607,048
415,088
5141
51165

22,057
59,208
108,559
29,391
o
10,934
49,251
50,126

62.0
as.0
17.0
027

0o

pu_heatpump_283

5ag 139
3,801,799
3,265,660

]

o
o
215.4
21,540
23,590
912
162
89,9
EE

516,513
o
516,513

217,958
57,054
o
426,448
524,405

607,048
426,347
6141
B11.E

24,005
58135
66,202
57,995

o

5001
42,168
50,358

52.0
8.7
15.3
0.25
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Rooftop Areas for Solar




Sylvester Manor Available PV Roof Area

Farmstand
* Roof area: 969 ft?
* Approximate PV capacity: 9.7 kW

Pole Barn
e Roof area: 2,611 ft?
* Approximate PV capacity: 26 kW

After conversations with Green Logic, it was determined remote net metering was the best option,
using these two buildings as the “hosts” and remaining meters as “satellites.”
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Recycling Center

Recycling Center Roof (capped landfill
rooftop area)
*  6,061.65 ft?

Highway Department Offices e  Approximate PV capacity: 61 kW
and Shop

e Area: 9,387 ft?

* Approximate PV capacity: 94 kW “Capped landfill” and “sand/salt shed” were not considered.
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School Building Available PV Area

Building Rooftop Area

+ 17,310ft2

| * Approximate PV capacity:
; 173 kW

Carport Area

e 3,351 ft?
Mo, * Approximate PV capacity: 34
= NS \elter I};Ianq School kW

B
§
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Police Station Available PV Area

Total rooftop area: 2,229 ft?
Approximate PV capacity: 22 kW

™ Shelter Island
A& G erks Office
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Fire Station Available PV Area

Total rooftop area: 6,068 ft?
* Approximate PV capacity: 61 kW
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Legion Hall Available PV Area

- ,.S'"H' J#E’RISLA% Dg * Total rooftop area: 3,985 ft?
Ny * Approximate PV capacity: 173 kW

National Laboratory of the Rockies | 52



REopt Assumptions
(for default scenarios)




Economic Assumptions

Analysis period 25 years
Ownership model Direct purchase
Discount rate (nominal) 4%

Inflation rate 3%

Electricity cost escalation rate (nominal) 5%

Tax rate 0%

Grid emissions factors AVERT hourly marginal emission factors?

Net metering 110% of the building load, credited at retail rate, rolled over each month,
(electricity only) credits forfeited end-of-billing cycle (annual true-up)

1https://pages.nist.gov/eerc/
2 https://www.epa.gov/avert
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System types

Solar PV Assumptions

Fixed tilt PV: rooftop, ground-mounted, carport

Existing PV

Only school building has ~30 kW PV installed

Technology resource

TMY weather file from National Solar Radiation Database (NSRDB)'

Area available for PV

Site-dependent (ex: house roof: ~800 sqft, commercialroof: ~4,000 to 6,000 sqft)

Installed capacity density

10 W-DC/sq.ft. Rooftop, 4 W-DC/sqft ground-mounted

DC-to-AC ratio 1.2
Tilt 20 degrees
Azimuth Site-dependent (varies from 160 to 180°) (180° = south-facing)

Capital costs

Rooftop: $2,265/kW-DC, Carport: $4,458/kW-DC

O&M costs $18/kWiyr.
0% ITC per Inflation Reduction Act (IRA)
- 0% NY state credit for home solar (residential home and community housing)
Incentives

0% MACRS
No bonus depreciation

Lhttps://pvwatts.nrel.gov/pvwatts.php
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Battery Storage Assumptions

System type Lithium-ion battery

Rectifier & inverter efficiencies 96%

DC-DC roundtrip efficiency 97.5%

AC-AC roundtrip efficiency 89.9%
Minimum state of charge 20%
Capital costs $455/kWh + $910/kW

Replacement costs (year 10) | $318/kWh+ $715/kW

0% ITC per Inflation Reduction Act (IRA)
Incentives 0% MACRS
No bonus depreciation
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Resilience Assumptions

Critical load 50% of typical load
Outage duration 72 hours (3 days), 168 hours (7 days), and 336 hours (14 days)
Outage timing Hurricane season: Aug-Oct

* Four outages are applied at the four daily peaks
during the hurricane season.
* For each analyzed scenario, an outage duration

is chosen (e.g., 3, 7, 14 days). ]
* Solar and batteries are sized to satisfy the 7
building’s critical load (50% of normal load) 27
during the outage. 1
* Itis assumed solar can charge the battery o , i , i , , ,
storage during the outage. oo

Orange area: Hurricane season in New York (August—October), the period
considered for outages
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PV Cost Estimates

Several methods can be used to predict the S/kW PV cost input

for REopt, including: Pg:::::fi Predicted Predicted
Mounted Canopy Rooftop
1. Using (such as NLR’s PV Cost PV Cost , PV C°SE v
Annual Technology Baseline, or Lawrence Berkeley ($/kWdc)" ($/kWdc) ($/kwdc)"*
Laboratory’s Tracking the Sun database)
25 $3,446 $4,917 $2,498
2. performed by local 50 $3,352 $4,802 $2,440
developers or installers. Note: using local costs can be more 100 $3.164 84573 $2.323
accurate.
150 $2,975 $4,343 $2,207
The table shown to the right summarizes data for different sizes 200 $2,787 $4.114 $2,090
and solar PV types.
225 $2,693 $3,999 $2,032
Average
Sources: value $3,070 $4,458 $2,265

[1] LBL “Tracking the Sun”: https://emp.Ibl.gov/tracking-the-sun

[2] Wood Mackenzie: Interactive U.S. Solar PV System Cost Model: 2023 (NLR Internal Use Only). 2023rd ed., Wood Mackenzie, 2023.
[3] NLR. Annual Technology Baseline. https://atb.nrel.gov/electricity/2023/commercial _pv

Note: The canopy costs use a percent increase from fixed tilt to carport from Wood Mackenzie data.
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REopt Overview




REopt Energy Planning Platform

Energy Goals

7 Clean Energy Resilience Result: Integrated,.OptimaI
Renewable Energy, Technology Reliability, Energy Solution

Economics
Costs and Incentives,

Technology Options S

Er Onsite Generation
Solar PV
Wind

Utility Rate Structures,
Financial Parameters

Climate and Health, Outage Survivability
Emissions and Costs Goals

Energy Storage
Batteries
Thermal Storage (hot, cold)
Long-Duration Energy Storage

Heat Electrification @ REOp-I-

Geothermal Heat Pumps Operations
i imal Di h
Air Source Heat Pumps Energy Planning Platform Optimal Dispatc|

Electric Resistance Heat Techno-Economic Optimization
Electric Boiler

Technologies
Technology Mix
Technology Size

Project Economics
Capital Costs
Operating Costs
Net Present Value

H2 Hydrogen
Electrolyzer
Fuel Cells
Storage (high, low pressure) Energy Consumption

Compressor Progress Toward

Goals
Emissions Reduction
Outage Survivability

Thermal H2

ﬁ Conventional Supply Space Heating B
Electric Grid and Fuel Supply Hot Water uildings

Hydrogen
Process Loads
Fuel Cell EVs

Electric

Conventional Generators Process Heat Electric Vehicles
Combined Heat and Power
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REopt Minimizes the Life-Cycle Cost of Energy

* Life-cycle cost (LCC) of energy: The present value of all costs of energy at the site throughout the analysis

period.
LCC Capital Available O&M Elé:;célc Fuel
Costs Incentives Costs Purchases
Purchases

* Net present value (NPV) of the DER system: The life-cycle cost savings (difference in LCC) between the
business-as- (BAU) case.3 he investment case (OPT).

REopt identifies the life-cycle cost-optimal
DER system that achieves the site’s energy
goals (cost savings, decarbonization, and/or
resilience).

If NPV > 0, the project provides cost savings relative to the BAU case.
If NPV < 0, the project is more expensive than the BAU case.
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Thank you
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