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Maximizing ROI & Resiliency with
PV and Energy Storage

Green Mountain Power- Rutland PV & ESS



“ Energy storage is such a big deal that in

the electric utility business we called it

the holy grail. We knew that if we tried

to get higher amounts of wind and solar

on the grid, eventually it would break

unless we had energy storage.” 

Jim Kelly, Senior Vice President

Southern California Edison

Speaking at the 2015 VerdeXchange conference



Sources of Revenue & Savings

1. Solar PV Clipping Recapture

2. Solar PV Low Voltage Harvesting

3. Demand Reduction

4. Energy Time Shifting

5. Energy Arbitrage

6. Capacity Firming

7. Frequency Support 

8. Blackstart 

9. Spinning Reserve



Also called “Community Solar”

1. Crediting system when solar is not used on-site 

2. Solar facility installed elsewhere in the utility 

service territory.  

3. Subscribers share in the monthly  credits on 

electric bills.



1. In Vermont (thru 2016)- Virtual Net metering is 

available to systems up to 500 kW in Capacity.

2. On solar projects Capacity is defined as 

nameplate maximum AC KW of inverter.

3. Credit value is full residential value ($0.14/kWh). 

for all members of virtual net metered system

4. Green Mountain Power also credits $0.06 solar 

adder for 10 years.

5. Customer retains REC value- can also sell.



Effective when 

DC to AC ratio > 

1.30+
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750 kW DC

500 kW AC

kWh/month

Total Recapture per year at 52,000 kWh  
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Based on the highest capacity you required during the given billing 

period, typically a 15-minute interval during that billing cycle.
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400 kW of ESS

Green Mountain 

Power Rates thru 

March 2017

Before ESS After ESS

Demand Rates at $ 11.210/ kW per month

Demand savings of 400 kW 

Reduction as much as $ 54,000 per year
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Purchase/produce electricity when Locational Marginal Price (LMP) is 

low, and sale when LMP is high.
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Project Case Study



Project Case Study

1. Small Tech Corporate Campus; 150,000 sq. ft.

2. Southern Vermont; GMP Service Territory

3. Power outages/year; 4 to 8.  

4. Outages up to 2 hours.

5. Load ranges from 1,200 kW to 1,950 kW.

6. Land available for solar; 6 acres.
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Corporate Campus w/ PV & ESS

750 kWDC  500 kWAC  Solar PV System  

(1.5 ratio) 

$ 1,500,000 Gross CapEx

1 MW ESS Capacity with 400 kWh Hourly Discharge Rate

$   800,000 Gross CapEx

Federal Incentives @ 30% - $ 690,000
Net CapEx @ $ 1,610,000



Corporate Campus w/ PV & ESS

Contracted solar direct Net Meter Energy: 

860,000 kWh @ $ 0.20/kWh $  172,000

Solar clipping recapture:  

52,000 kWh  minus 40%  reserve $      6,240

Low voltage harvesting: 

5,000 kWh @ 0.20/kWh    $      1,000

Demand Reduction: $    54,000

Energy Arbitrage:  $    15,000

Total $  248,240   

Simple Payback  of 6.5 years



The most important issue:  

The developer 

and the 

design 

engineer have 

to be on the 

same page!  

There can be no disconnect on 

design intent!



Dan Ingold
Daniel.Ingold@jacobs.com


