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• Consulting firm in Cambridge Massachusetts with 

a staff of 30 people

• Issues
– Electric industry restructuring & utility rate cases 

– Wholesale markets, ISOs, and RTOs

– System Planning and resource development 

– Environmental impacts of power industry

• Clients
– State Consumer Advocates and Utility Commissions

– Public Interest and Environmental groups

– EPA and DOE

– RTO stakeholders



Energy Intensity
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Trends
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Relative US Energy & GDP Growth since 1949
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Declining energy intensity
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US Historic Energy Intensity
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Electric machines
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Three elements to power system

– Supply (resources)

– Demand (loads)

– Wires (T&D systems)

Inter-connected electric systems are the 

largest machines ever engineered

– 24/7 balancing of supply and demand

– Cascading effect of disruptions

– Controls for local systems



North American electric machines
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New England grid
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New England Grid
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Planning issues
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Peak Load
– Summer: MW needed for summer peak day

– Winter: MW needed for winter peak day

– Daily: MW needed for each daily peak

Energy
– MWH needed to meet total annual demand

Reliability Needs
– Resource adequacy (thermal loads on wires)

– Security dispatch (voltage, stability and daily operation)



System operations
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Energy to meet forecast load in each hour
– Day Ahead, adjusted by a reliability review

– Real Time

Reserves to be available for contingencies
– 10 minute

– 30 minute

Dispatch instructions to fine tune/balance 
– Voltage 

– Regulation to fine tune the balance 

Capacity to meet annual peak load



New England grid

www.synapse-energy.com  |  ©2013 Synapse Energy Economics, Inc. All rights reserved. NESEA BuildingEnergy 14               12

Traditional operation of power grids
– Day-ahead forecast of hourly loads (weather)

– Day-ahead commitment of generation

– Real-time management of generation by operators

Evolving operation of power grids
– Day-ahead offers by Supply and Load

– Day-ahead dispatch schedule includes instructions to 

both Supply and Load

– Real-time balancing based on offers

Supply and load are variable/manageable 



Energy load 

(1980-2009)
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New England Weather Normal Net Energy for Load
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Declining slope to flat
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New England Weather Normal Net Energy for Load, 1981-2010, 

Excluding 1991-1993 and 2008-2009 Recession Years

80000

90000

100000

110000

120000

130000

140000

1
9
8
1

1
9
8
2

1
9
8
3

1
9
8
4

1
9
8
5

1
9
8
6

1
9
8
7

1
9
8
8

1
9
8
9

1
9
9
0

1
9
9
1

1
9
9
2

1
9
9
3

1
9
9
4

1
9
9
5

1
9
9
6

1
9
9
7

1
9
9
8

1
9
9
9

2
0
0
0

2
0
0
1

2
0
0
2

2
0
0
3

2
0
0
4

2
0
0
5

2
0
0
6

2
0
0
7

2
0
0
8

2
0
0
9

2
0
1
0

N
e
t 

E
n

e
rg

y
 f

o
r 

L
o

a
d

, 
G

W
h

3481 GWh

2344 GWh

561 GWh



ISO-NE RSP12 annual energy (GWh)
Weather Normal History 1991-2011 and Forecast 2012-2021
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Northeast Energy Efficiency Partnerships
2005 estimate of EE potential
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Existing and New EE Strategies Can Offset ISO 

Forecasted Energy Requirements (GWH) and Beyond 
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New England Grid
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New England Grid
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ISO New England DG forecast
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Interim forecast for 2014 System Plan

– DG forecast working group (DGFWG)

– Focus on solar PV

– Developing state inventories 

Complete forecast for 2015 System Plan

– Other DG, including CHP

– Refinement to solar PV

Operational issues are a concern



New England Grid
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2013 New England market changes
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• Change timing of Day Ahead Market (gas)

• Expand use of daily reoffer period

• Winter 2013-2014 fuel purchases (gas)

• Increase quantity of operating reserves

• Increase frequency of higher reserve prices

• Update shortage event trigger (30 min)

• Refer non-performing generators to FERC

• FCA-8 retirements and scarcity

• FCA-9 design changes (proposed)

FERC December 17, 2013              22



CAISO Duck Curve
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Traditional representation of loads
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Loads with more Variable Energy Resources
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Future structure
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Interconnected Grid with more DG

– Enhanced reliability

– Greater efficiency

– Lower cost

Completely distributed grid?

Role of storage?

Net-zero energy buildings?

Carbon policy?

EPRI, The Integrated Grid, February 2014, for background



Elements of persuasion
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• Reliability
– the grid will be unstable if  . . .

• Economics
– unnecessary costs will be imposed if  . . .

• Fairness
– these resources/customers will be harmed if . . .

• Policy
– the public interest will be ignored if  . . .

All four = success
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Contact Info
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Questions?
ppeterson@synapse-energy.com

802-387-5105

FERC, December 17, 2013              28
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