
For the best experience, open this PDF portfolio in
Acrobat 9 or Adobe Reader 9, or later.

Get Adobe Reader Now!

http://www.adobe.com/go/reader




Energy Efficiency & Energy Efficiency & 
The EconomyThe Economy
Arthur ManiaciArthur Maniaci
Supervisor, Load Forecasting & Energy Efficiency 
New York Independent System Operator


NEEP Annual EM&V Forum
October 19, 2010
Baltimore, MD


© 2010 New York Independent System Operator, Inc. All Rights Reserved.


Baltimore, MD







The Roles of the NYISO
 Reliable operation of the bulk electricity grid


M i th fl f l 11 000 i it il f


The Roles of the NYISO


 Managing the flow of power nearly 11,000 circuit-miles of 
transmission lines from more than 300 generating units


 Administration of open and competitive 
h l l l t i it k twholesale electricity markets
 Bringing together buyers and sellers of energy and 


related products and services


 Planning for New York’s energy future
 Assessing needs over a 10-year horizon and evaluating 


the feasibility of projects proposed to meet those needs


 Advancing the technological infrastructure of the 
electric system
 Developing and deploying information technology and 
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e e op g a d dep oy g o at o tec o ogy a d
tools to make the grid smarter







The NYISO’s Role in EM&VThe NYISO’s Role in EM&V
 Observe & account for impacts on energy p gy


& peak demand due to all aspects of 
economic activity
 Labor productivity increases
 Replacement of older technologies with newer


Shift i j t Shifts in energy usage across major sectors
 Explicit accounting for energy efficiency 


programsprograms
 Produce accurate energy & peak demand 


forecasts (with & without EE program 
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New York Energy & Economic Data - 1990 to 2030


Year GWh Real GDP Employment Population
Millions


$


New York Energy & Economic Data  1990 to 2030


1990 140,919 $603,730 8,395,100 18,020,780
2000 156,636 $777,160 8,787,700 18,998,430
2010 161,334 $944,810 8,684,150 19,553,820
2020 187,015 $1,222,530 9,609,460 19,757,5202020 187,015 $1,222,530 9,609,460 19,757,520
2030 208,945 $1,530,260 9,869,940 19,844,390


G th i 1990


Change GWh Real GDP Employment Population
from '90


Growth since 1990


2000 11% 29% 5% 5.4%
2010 14% 56% 3% 8.5%
2020 33% 102% 14% 9.6%
2030 48% 153% 18% 10 1%
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Energy forecast is from the NYISO 2010 econometric forecast before reductions for statewide energy efficiency programs
Economic data from Moody's Analytics


2030 48% 153% 18% 10.1%







New York’s economy has 
b i l


New York Energy Intensity - Actual & Forecast
MWh per $GDP (Millions)
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Economic data from Moody’s Analytics / Intensity trend based on NYISO 2010 long term forecast


Actual Econometric Forecast With EE Programs







Key PointsKey Points
 Energy intensity per real dollar of GDP continues to decrease


 Economy is moving away from manufacturing & heavy industry, 
toward service & information sectors


 All aspects of the economy are moving toward electronic processes 
and away from fossil based processesand away from fossil-based processes


 Pervasive in all US states & sectors (and even globally)
 Information economy implicitly moves in direction of lower cost, 


higher economic value and lower energy usage compared tohigher economic value, and lower energy usage, compared to 
industrial economy
 Cell phones, laptops, and teleconferences are pervasive – society 


as a whole is more productive – business, home, school & industry as a o e s o e p oduct e bus ess, o e, sc oo & dust y
all benefit


 Econometric models implicitly account for these large-scale 
improvements in energy efficiency
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United States Electric Sector Energy Use - GWh (000)
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Res Com Ind Total
Electric energy data from US Energy Information Administration







N Y kEl t i S t E U GWh(000)New York Electric Sector Energy Use - GWh (000)
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Res Com Ind Total


Electric energy data from US Energy Information Administration







CaliforniaElectricSectorEnergyUse GWh(000)California Electric Sector Energy Use - GWh (000)
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Res Com Ind Total


Electric energy data from US Energy Information Administration







EnergyIntensityIndex MWhper $GDP(1990=100)Energy Intensity Index - MWh per $GDP (1990 = 1.00)
US, California & New York
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CA NY US


Real GDP data from US Bureau of Economic Analysis / Electric energy data from US Energy Information Administration







The New York Independent System 
Operator (NYISO) is a not for profitOperator (NYISO) is a not-for-profit 


corporation responsible for 
operating the state’s bulk electricity 


grid, administering New York’s 
competitive wholesale electricitycompetitive wholesale electricity 


markets, conducting comprehensive 
long-term planning for the state’s 


electric power system, and 
advancing the technological 


infrastructure of the electric system 
serving the Empire State.


www nyiso comwww.nyiso.com
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Addressing the Evolving Role of 


Energy Efficiency


NEEP EM&V Annual Meeting


Eric Wilkinson


ISO New England


October 19, 2010







Overview


• ISO-NE incorporates energy efficiency (EE) in its existing 


processes


• ISO-NE is working through its stakeholder process to 


explore ways to overcome existing challenges to greater 


inclusion of EE data


NEEP EM&V Meeting


October 19, 2010
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ISO-NE:  Taking EE Into Account


NEEP EM&V Meeting 


October 19, 2010 
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• Energy Efficiency is Currently Incorporated:


– Installed Capacity Requirement (ICR)


• ICR determines the amount of capacity the region will need to meet 


future demand


• The Forward Capacity Market (FCM) procures these resources


• EE resources in the FCM are treated as capacity resources when 


ICR is calculated


– Load forecast


• Reflects historical EE


• Federal appliance efficiency standards







Demand Resources = Supply Resources 


in the FCM


• DR in FCM: Installed measures (i.e., products, 


equipment, systems) that result in additional and 


verifiable reductions in end-use electricity demand


• These verifiable reductions serve to reduce the peak 


demand in the system and maintain operating reserves, 


avoiding the dispatch of additional generation


• DR can displace load permanently, over pre-defined 


hours or in real-time when dispatched by the ISO during 


emergency conditions
NEEP EM&V Meeting


October 19, 2010
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Demand Resource Categories


• Passive DR:  Energy Efficiency 
– On-Peak & Seasonal Peak 


– Defined at a Load Zone


– Reduce energy demand (MW) during peak hours


– Are non-dispatchable


• Active DR:  Real-Time Demand Response, Real-Time 


Emergency Generation, Distributed Generation
– Defined at a Dispatch Zone


– Reduce energy demand (MW) during reliability hours


– Operate based on real-time system conditions via dispatch by 


ISO (dispatchable)


NEEP EM&V Meeting


October 19, 2010
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Passive Demand Resources (EE) are 


Growing in the FCM (MW)


NEEP EM&V Meeting


October 19, 2010
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EE Shapes Existing Load Forecast


NEEP EM&V Meeting


October 19, 2010
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Recent Developments


• EE is a high priority for New England states
– According to a recent ACEEE analysis: 5 of the 6 New England 


states rank in the top ten nationally for EE programs


• ISO-NE stakeholders have been urging greater inclusion 


of EE information in ISO-NE load forecasting
– Currently, state EE program savings estimates are not used to 


reduce the ICR or load forecast 


• In response, last year the Regional Energy Efficiency 


Initiative (REEI) was created to inform ISO and 


stakeholders of the magnitude and implementation 


characteristics of state sponsored EE programs 


NEEP EM&V Meeting


October 19, 2010
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Recent Developments, cont.


• Three open REEI stakeholder meetings
– Compiled information on state EE programs


– Discussed the potential EE development


– Presented information on the ISO planning process


• ISO-NE is transitioning the work of the REEI to one or 


more formal stakeholder groups for a broader 


consideration of issues


– Planning Advisory Committee:  November 16 & Early 2011


NEEP EM&V Meeting


October 19, 2010
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Regional System Plans 


• The draft RSP2010 has a section dedicated to EE 


reflecting the information gathered through the REEI
– Includes specific details on the state’s EE programs


• Budgets


• Saving goals/targets


• As part of RSP2011 efforts, the ISO will work with 


stakeholders to assess the impacts that FCM demand 


resources and state EE programs have on the load 


forecast 


NEEP EM&V Meeting


October 19, 2010


© 2010 ISO New England Inc.
10







State EE Programs


• New England states are making large investments in EE 


through many programs


• Only a portion of these EE programs participate in the 


FCM


• States and stakeholders want to be sure that consumers 


receive the benefits of their EE investments 


• States also have various EE goals


NEEP EM&V Meeting 


October 19, 2010 
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Summary of New England State’s EE 


Programs


CT MA RI VT NH ME


Funding $ 132M 1.3B 22.8M 26M 27.8M 156M


Period 1 3 3/1 3 1 3


Goals
25% by 


2020


30% by 


2020


Annual 


MWh


Savings


237,000 


(2009)


2,625,083


(2010-12)


79,331 


(2009) 


360,000


(avg. 


2009-11) 


78,537 


(2007)


107,517 


(2008)


NEEP EM&V Meeting 


October 19, 2010 
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Challenges


• States
– Lack of uniformity of state’s program structure, funding and 


goals make it difficult to compare programs across states


– Potential for policy makers to divert funds from EE programs to 


shore up general state budget deficits


• Can we develop regionally acceptable Evaluation 


Measurement & Verification procedures for non-FCM 


EE?
• North American Energy Standards Board


• ISO 50001 


• National Institute for Standards Technology


• ISO-NE FCM


NEEP EM&V Meeting 


October 19, 2010 
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Challenges, cont.


• ISO-NE
– Current approach potentially understates the EE in the future 


system by not fully accounting for State EE programs


– On the other hand, overstating the EE could result in reliability 


and resource adequacy problems


NEEP EM&V Meeting 


October 19, 2010 
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Federal Activity to Address Transmission 


Planning and Funding 


• DOE/Eastern Interconnection Planning Collaborative


• ISO New England based our energy assumptions for the 2020 case 


on resources which cleared the FCM


15


NEEP EM&V Meeting 


October 19, 2010 
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ISO New England Position on FERC NOPR: 


Consideration of Public Policy in Planning


• New England largely complies with the NOPR’s proposed 


requirements for regional and inter-regional planning


• Changes are necessary to account for public policy in the 


formulation of transmission plans


• A common regional public policy requirement should be determined 


by the states working through their regional policy organizations, 


including NESCOE


• Planning criteria for public policy projects will need to be developed 


with the assistance of the states


NEEP EM&V Meeting 


October 19, 2010 
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Integrating Energy EfficiencyIntegrating Energy Efficiency 
into System Planning


Paul Peterson, Moderator 
NEEP Regional EM&V Forum Annual Public  Meeting


October 19, 2010







Overview


The electric “machine”


• Interconnected electric systems are a single, large 
“machine” 


• Generation, transmission lines, and loads are all 
components of the electric machine


• Control centers maintain the balance within the regional• Control centers maintain the balance within the regional 
machine and, as applicable, with other interconnected 
machines
E t I t ti d W t I t ti• Eastern Interconnection and Western Interconnection are 
the two largest machines ever engineered
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Key Issuesy


Modeling load forecasts 


• Econometric models
• Standards and codes
• State/Federal policies and goalsp g
• Forward capacity markets
• DSM program results• DSM program results


NEEP EM&V Forum: “Integrating EE into Transmission Planning” October 19, 2010 3







Key Issuesy


Federal Policies 


• Carbon legislation
• EPA air regulations
• EIPC planning processp g p
• FERC NOPR on transmission planning
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FERC NOPR


RM10-23 Transmission NOPR 


“[W]e propose to require each public utility 
transmission provider to coordinate with itstransmission provider to coordinate with its 
customers and other stakeholders to identify 
public policy requirements established bypublic policy requirements established by 
state or federal laws or regulations that are 
appropriate to include in its local and pp p
regional transmission policies.”


NOPR, ¶ 65
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DOE EIPC processp


Eastern Interconnection 


• Two-year process to develop three future
Planning Collaborative 


Two year process to develop three future 
scenarios (through 2030) and then model 
the bulk power system for each futurep y


• June 2012 delivery date
• Current work is develop a 2020 Rollup ofCurrent work is develop a 2020 Rollup of 


current regional plans
• How to include EE in this process?
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How to include EE in this process?







State policy goalsp y g


EE Savings, % of EE Savings, % of 
State


g ,
Energy State


g ,
Energy


Vermont 30 Indiana 14


New York 26 Rhode Island 14


Massachusetts 26 Hawaii 14


Maryland 25 California 13


Delaware 25 Ohio 12Delaware 25 Ohio 12


Illinois 18 Colorado 12


Connecticut 18 Utah 11


Minnesota 17 Michigan 11Minnesota 17 Michigan 11


Iowa 16 Pennsylvania 10


Arizona 15 Washington 10
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2020 Cumulative Electricity Savings Targets by State, ACEEE June 2010







MISO Estimates


Peak Load Forecast and Peak Load Net EE, MW
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GEP Scenario with Fixed Incremental Savings, Load - EE (MW) States  average EE potential, Load - EE (MW)
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Integrating Energy Efficiency intoIntegrating Energy Efficiency into
System Planning


NEEP Annual EM&V ForumNEEP Annual EM&V Forum
October 19, 2010


Baltimore MarylandBaltimore Maryland
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Scope – PJM Statistics


KEY STATISTICSKEY STATISTICS
PJM member companies 600
Millions of people served 51
Peak load in megawatts 144,644
MWs of generating capacity 164 8956,038 MWs of generating capacity 164,895 
Miles of transmission lines 56,500
GWh of annual energy 709,500
Generation sources                      1,325
Square miles of territory 168 500


,
substations


Square miles of  territory 168,500
Area served 13 states + DC


26% of generation in
Eastern InterconnectionEastern Interconnection


23% of load in
Eastern Interconnection


19% of transmission assets
in Eastern Interconnection


19% of U.S. GDP produced in PJM
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Treatment of EE in PJM Capacity Market 


• Energy Efficiency (EE) Programs may participate as a 
Resource in the PJM 3-Year Forward Capacity Market y


• Requirements to participate
– Submit Initial M&V Plan (capacity value is based on performance 


over defined peak summer hours)
– May participate for up to 4 consecutive years


R  th t l  i  th  ti  i   fi  it t d – Resources that clear in the auction incur a firm commitment and 
are subject to financial penalty  for non-compliance
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Current PJM Planning Practice 


• PJM produces an “unrestricted” load forecast and separate 
forecasts for Demand Resources (DR) and Energy 
Efficiency (EE)
– Existing energy efficiency is in the unrestricted load forecast to 


the extent it is captured in historical metered loadsthe extent it is captured in historical metered loads
• DR and EE “forecasts” are based on amount cleared in 


forward capacity auctionsforward capacity auctions
• DR and EE held constant beyond Year 3
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Current PJM Planning Practice 


• PJM planning studies set 
Load = Unrestricted load – MW of EE 


• Planning studies that examine summer capacity emergency 
conditions further reduce load by DR


• Procedures in place to ensure DR and EE are not counted 
as both a load reducer and a resource
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Growth of PJM Demand Side Products
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2010 Regional Planning Analysis 


• In addition to baseline study, PJM performed sensitivity 
analyses to assess potential impact of three public policy 
initiatives:
– Renewable Portfolio Standards


E i t l R l ti– Environmental Regulations
– State Goals for DR and EE 


• Results were for informational purposes only• Results were for informational purposes only
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Future Challenges 


• Current regional planning process is reliability-based with 
explicit definition of study assumptions and criteria


• PJM stakeholder process is working on expanding planning 
criteria to recognize public policy initiatives.  The criteria 


tmust:
– Recognize the degree of certainty associated with each initiative


Be monitored and modified as circumstances change– Be monitored and modified as circumstances change
• Investigate possible changes to PJM load forecast model to 


produce a true forecast of DR and EE produce a true forecast of DR and EE 
– Need to identify drivers of DR and EE
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