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How Do Deregulated Markets Incent New Generation? 
(and keep existing generation) 
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Highly Abridged History of the FCM 

Standard Market Design 2003 

Delivery 
Periods 

Rest of Pool 
Prices $/kW/mo 

12/06 – 5/08 $3.05 

6/08 – 5/09 $3.75 

6/09 – 5/10 $4.10 

6/10 – 5/11 $4.50 

6/11 – 5/12 $3.60 

6/12 – 5/13 $2.95 

6/13 – 5/14 $2.95 

6/14 – 5/15 $3.209 
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LICAP Settlement Agreement 

Transitional Capacity Pricing 

First Forward Capacity Auction 

Capacity procured via self supply, 
bilaterals, and monthly auction 

Commencement of operations under 
FCM rules 

FCA 7 4 zones, NEMA price separation, & 
Footprint Power entry 
FCA 8 No floor price, Market tightens, Brayton 
retirement 
FCA 9 Sloped demand curve 

Market in oversupply, auctions clear 
at floor prices, pro-rated payments 

Historical Capacity Prices 



Installed Capacity Requirement 

2015 

FCA 8 No floor price, Market tightens, Brayton 
retirement 

Source: Graphic from ISO-NE FCM Training 

ICR = Installed Capacity Requirement 

CONE = Cost of New Entry 

NICR = Net Installed Capacity Requirement 

LOLE = Loss of Load Event 

Example Sloped Demand Curve 

Zonal sloped demand curves are likely  
for FCA 11 

Technology specific Offer Review 
Trigger Price (ORTP) prevents 
subsidized resources from depressing 
prices (200 MW/yr exemption for 
renewables) 



Historical ISO-NE Summer Peaks 



ISO-NE Peak Loads Summer 2015 



ICAP Tags Take Effect With a One Year Lag 

Summer ‘12 Summer ‘13 Summer ‘14 Summer ‘15 

June ’13 – May ‘14 June ’14 – May ‘15 June ’15 – May ‘16 June ’16 – May ‘17 

Customer ICAP Tag Set Per Interval Meter Data 

Customer Payment Period 
for Associated ICAP Tag  

• This lag can be material for some customers (e.g., a factory that is idled could still owe 
capacity payments) 

• Delayed payback for reducing ICAP tag 



Customer ICAP Tag Determination 
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Example Interval Data for Two Customers on ISO-NE System Peak Load Day 

Factory 

Office Building 

ISO-NE Peak Interval 

ICAP Tag =825 kW 

ICAP Tag =675 kW 

ISO-NE does not reconstitute loads for customers who reduce consumption 
during ISO-NE system peak hour so flexible customers have a cost reduction 
opportunity 



Going From ICAP Tag to Customer Cost 

• At any given time, there has to be 
more capacity than load 

• Capacity receives a fixed price pre-
determined by the FCM auctions 

• The total amount required to be paid 
to generators must be collected from 
load 

• The ratio between available 
generation and load is called the 
reserve margin 
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Reserve 
Margin 

100% 

77% 

23% 

ICAP Tag 

Customer Payment Calculation 

x Capacity 
Price 

x 1  

(1 – Reserve Margin)  
= Customer Capacity 

Payment Obligation 



Customer Capacity Charges Can Be Broken Out or Baked 
into Supply Price 

Deregulated Supplier Invoice Excerpt Showing Capacity Pass-Through Charges for a 
Commercial Customer 

• Many Commercial/Industrial customers elect to have capacity broken out in 
deregulated supplier pricing 

• For Basic/Default Service customers, capacity charges are there and 
calculated on a portfolio basis 



Current & Future ISO-NE Capacity Charges to Load 

Auction 
Acquired 

MW 
Needed 

MW 

Non Separating 
Zone Closing 
Prices  ($/kW-
mo) 

Non-Separating 
Zone ~ Unit Cost 
to Load $/kWh1 

FCA 5 
(2014/’15) 

36,918 33,200 $3.212 $0.00891 

FCA 6 
(2015/’16) 

36,309 33,456 $3.432 $0.00952 

FCA 7 
(2016/’17) 

36,220 32,968 $3.152 $0.00874 

FCA 8 
(2017/’18) 

33,702 33,855 $7.02 $0.01948 

FCA 9 
(2018/’19) 

34,695 34,189 $9.55 $0.02650 

1 Presumes 23% reserve margin & customer load factor of 65% 
2 Generator payment rates pro-rated due to oversupply 



Impact of Behind the Meter Solar for an Interval 
Metered Customer 

BTM PV reduces the ICAP tag of a customer by changing the load 
shape……for now 

Example Load Profile of a Customer w/ Rooftop Solar 

If high PV adoption shifts the peak load hour back, then BTM PV’s 
effectiveness in lowering ICAP tag will be reduced 



Wind & Solar Monthly Output Profiles 

Source: ISO-NE Net Energy & Peak Load Report, Oct 2015 

* Only includes the Solar PV that ISO-NE can “see” 



ISO-NE is Actively Planning for More Renewables 

1 Source: ISO-NE Distributed Generation Forecast Working Group, “Classification of PV 
Forecast into Four Types”, April 14th, 2015 

ISO-NE Forecast for Solar PV Additions1 

• In Spring 2015, ISO-NE completed a study of PV to classify types (e.g., FCM, 
SOR, BTM) to allow for rigorous analysis & inclusion in the CELT 

• There is currently ~ 800 MW of wind in the system & 4,000 MW in the 
interconnection queue 



ISO-NE CELT Forecast 
CELT = Capacity, Energy, Loads, and Transmission 

Source: 2015 CELT Report, page 1.6.1 



Assignment of Capacity Ratings to Intermittent Renewables 

Sources: Market Rule 1, Section III.13.1.2.2.2.1 

SCC Report, Oct 2015 

Seasonal Claimed Capability (SCC) Based on 

• Actual historical or modeled performance during “Reliability” hours 

• Performance during any system wide or zonal Shortage Event 

Source: ISO-NE Seasonal Claimed Capability 
Report as of 10/6/2015 

Total SCCs of intermittent resources 578 (Winter) and 365 (Summer) as of Oct 
2015. Wind & solar is about 50% of this, rest is ROR hydro 



Capacity Values for Selected Intermittent Assets 

Source: 2015 CELT Report, page 2.1.24 



What is the Missing Money? 

- Capacity Market Revenues 

Base Load Units 

Market Revenue 
Bucket 

Peakers 

High Fixed Costs 

Low Variable Costs 

Lower Fixed Costs 

Higher Variable Costs 

- Energy Market Revenues 

Required $ for Financial Adequacy 

A Proper Market Construct Must Ensure 

• Generation adequacy 

• Financial adequacy for generation units……at least up to the ICR 

Market Revenue 
Bucket 

If the energy market doesn’t supply 
enough revenue to provide financial 
adequacy to a unit, the delta is 
referred to as the “missing money”  

$ 

$ 

$ 
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Impact of Increase in Renewables on ISO-NE Market 

Wholesale 
Energy Prices 

• No fuel costs 

• Displacement of higher cost units 

• PTC provides incentive to ignore 
negative prices 

Capacity 
Prices 

• Lower Wholesale prices create 
financial adequacy issues for 
some baseload units 
– Amount of “missing money” increases 

– Along w/ increased PFP risk 

• Capacity prices must increase to 
ensure units stay in market & 
generation adequacy maintained 

Good discussion of this issue in ISO-NE Discussion Paper from June 2015 
“The Importance of a Performance-Based Capacity Market to Ensure Reliability as the Grid 
Adapts to a Renewable Energy Future” 



Getting the Renewables to Market is a Challenge 

Source: “Strategic Transmission Analysis: Wind Integration Study: Maine and Northern Vermont 
Updates”, Planning Advisory Committee, 12/18/2014 

ISO-NE Identified Challenges w/ Wind Integration in Maine, by Region 



ISO-NE is a Dynamic System & Constraints Can Shift 

Graphic Source: Alan McBride Testimony, Appendix 1 ER15-1462-000, 
April 6th, 2015 

FERC Ruled in June 2015 That FCA 10 May Have Two Capacity Zones 

Constrained zones have local sourcing 
requirements so location of renewable 
resources matter 



Summary 

Rapid Scale up of Renewables in ISO-NE 

• Helps New England States achieve public policy goals 

• Decarbonizes the grid 

• Advances new technologies and spurs innovation 

But…. 

• There is no free lunch. Resource and financial adequacy must be 
maintained for existing baseload & economic dispatchable units. 

• Suppression of wholesale prices will put upward pressure on capacity 
prices 

• Consumer education required to facilitate understanding of the market 
and price signals 

• A changing system may warrant further changes to capacity cost 
allocation formulas 

• Regional political leadership’s apparent loss of faith in market 
mechanisms is worrisome 



Thank You 
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