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This report presents an analysis of the potential for

electricity savings and peak demand reductions in the

current equipment and building stock in New York State& The

objective is to identi and characterize the electricity

conservation resource that currently exists in New York as

well as in the service areas of the seven major private

utilities (Central Hudson Gas & Electric Consolidated

Edison Coo, Long Island Lighting C00, New York State

Electric & Gas Carpet Niagara Mohawk Power Corp@, Orange and

Rockland Utilities, and Rochester Gas & Electric Corp0)0

Consequently, conservation and load management measures are

analyzed without considering utili program costs,

implementation rates, limits to full adoption, or

application in equipment or buildings installed after 1986$

The report should be of use to utilities, energy

policymakers, and energy analysts within New York and

The results concerning the most cost-effective

technologies for saving electrici and peak demand could

help to guide utili and/or state-sponsored demand-side

mana Also, the results could be of use to

those who are developing or reviewing utility resource

acquisition

The analysis s based on electricity consumption and

peak demand in the state (excluding New York Power Authority

eus orne s) as of 1986, the most recent year for which

comprehensive end-use data are available0 First,

el ctr ci use, summer peak demand, and winter peak demand

are disaggregated by sector, building type, and end use for

the entire state as well as for each of the major private

Second, end-use technologies are defined which
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are representative of the building and equipment stock as of
1986.

The conservation analysis then evaluates the savings of
electricity and peak demand that would result from the

implementation of 62 efficiency measures$ Most of the

measures are commercially available; a few are expected to

become available by the early For the most part,

the conservation measures affect electricity consumption

and/or peak demand without adversely affecting non-energy
performance or utility0

The conservation measures are directed at end uses
representing approximately 84% of residential electricity

use, 85% of industrial electricity use, and building types

representing 91% of commercial building electricity use0

Thus, a small fraction of electricity use is not analyzed in

each sectoro No savings potential is assumed for the end

uses that are not analyzed0

Each efficiency or load management measure is evaluated

with respect to: 1) the total electricity and peak demand

savings potential from the measure in the state or utility

service area, and 2) the "cost of saved energy" (CSE) and
Beast of reduced peal{ demand u (eRD) for each measure@ CSE

is the cost of reducing electrici consumption over the

lif t me of the efficiency eRD is the capital cost

for saving a kW 0 peak demand over a standard 20-year time

Both CSE and eRD are based only on the equipment

and installation costs of the measures$ Thus, they

represent estimates of end user costs and not the full costs

of ach eving these savings through utility-sponsored or
other s of

Cost effectiveness is evaluated from the perspective of

the utility, consumer, and society by varying the discount

ate used in the calculation of CSE and We assume a

real discount rate for the utility perspective, 6% for
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the consumer perspective, and 3% for the societal

perspectivee It is important to note that these values are

explicit, rather than implicit, discount rates$ Explicit

discount rates represent external conditions (e.g. interest

rates), while implicit discount rates represent actual

behavior in the marketplace (ee9o the implicit trade-off

between initial cost and energy costs)@ Implicit discount

rates are typically much higher than explicit discount rates

because of inadequate information, limited product choices,

third party purchases, and other imperfections in the

rnarketplace*

The conservation analyses for individual end uses and

building types are combined into "conservation supply

To produce the curves, all of the conservation

measures in a particular sector are ranked according to cost

effectiveness. The curves show savings potential as a

function of cost effectiveness, thereby indicating the

total amount of savings available up to any particular CSE

or

Separate conservation supply curves are developed for:

1) the residential, commercial, and industrial sectors, 2)
electricity use, summer and winter peak demand, and 3) the

state and each major utili Also, curves are

pr sented from each of the three perspectives (consumer,

u i and societal)0 Utili -specific curves are

presented only from the consumer perspective due to the

large number of tables and data already being

However, overall cost effectiveness results are compared for

ach of the three perspectives by utility0

In order to present estimates of the overall cost-

e fective potential for electricity savings and peak demand

reductions, cost-effectiveness thresholds are For

the consumer perspective, the thresholds are the average

lectricity rates in 1986. For the utili and societal

8-3



perspectives, the thresholds are based on long-range

marginal costs for each utility as developed by the New York

Public Service Commission* Because the cost-effectiveness

analysis is based only on the technical costs (equipment and

installation) of the conservation measures, the total

savings potential below the cost-effectiveness thresholds is

referred to as the Htechnology-cost potential savingsHs. In

order to estimate achievable savings potential, conservation

program costs and any limitations preventing full adoption

need to be taken into account0

Since the analysis applies to the building and

equipment stock as of 1986, no attempt is made to evaluate

new sources of electricity demand that have been added since

then or that roi t be added in the Also, the

analysis does not address the issues of fuel switching or

increasing electrification through technologies such as heat

pumps0 It is reasonable to ignore these issues because the

ective is to determine the technical and economic

potential for electricity and peak demand savings in the

current equipment and building stock, not to forecast future

electrici demand$

Tables S-1 p S- , and S-3 present the ranking of

cons rvation measure CSE along with the electricity

savings potential in each sector@ The tables apply to the

ent re state (exc uding the NYPA) and are based on analysis

from the consumer perspective assuming a 6% real

d count From these tables, it is seen that the

overall technical potential for electricity savings

gnoring cost- ffectiveness) is 37% in the residential

s ctor, 5 in the commercial sector, and 22% in the

ndustrial sector. Overall, full adoption of the measures

analyzed in this st would reduce state wide electrici

consumption 38%.
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Table 5-1
ELECTRICITY CONSERVATION ASSESSMENT

RESIDENTIAL SECTOR
New York State
Discount rate = 6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

FRE Current sales average (1986) 0.004 373 373 1.08%
REF Current sales average (1986) 0.010 1,876 2,249 6.50%
REF Best current (1988) 0.011 1,865 4,114 11.90%
REF Near-term advanced 0.013 781 4,895 14.16%
EWH Traps & blanket (EF=0.9) 0.013 265 5,160 14.92%
FRE Best current (1988) 0.014 259 5,419 15.67%
FRE Near-term advanced 0.015 129 5,548 16.05%

ESHI Infiltration reduction 0.017 593 6,141 17.76%
RAN Improved oven 0.022 212 6,353 18.37%

ESH2 Storm windows 0.022 112 6,465 18.70%
ESH2 Low-emissivity film 0.024 35 6,500 18.80%
RAN Improved cooktop 0.025 74 6,574 19.01%
LTG Tungsten halogen lamps-300 h/y 0.027 697 7,271 21.03%
LTG saving lamps-620 hr/yr 0.030 82 7,353 21.26%
LTG Energy saving lamps-l,240 h/y 0.030 98 7,451 21.55%
E'WH Front loading clothes washer 0.034 447 7,898 22.84%
LTG Compact fluorescents-1240 h/y 0.036 1,102 8,999 26.03%

ESHI Heat pump # 1 (HSPF=7)* 0.042 236 9,235 26.71 %
LTG IRF lamps - 300 hr/yr 0.044 813 10,048 29.06%
LTG Compact fluorescents-620 0.045 918 10,966 31.71%

ESHI Heat pump #2 0.055 23 10,989 31.78%
ECD Heat pump clothes dryer 0.065 858 11,847 34.26%

ESHI film 0.079 163 12,010 34.73%
RAe RAe: 8.5 EER 0.093 144 12,153 35.15%
CAe Window film 0.137 76 1 35.37%
RAe RAe: 10.0 EER 0.152 87 12,317 35.62%
CAe CAe: 10.0 SEER 0.161 79 12,396 35.85%
RAe RAe: 12 .0 EER 0.195 91 12,487 36.11%
CAe Variable drive 0.221 55 12,542 36.27%
CAe CAe: 12.0 SEER 0.316 47 12,589 36.41 %

ESHI Add 3" fiberglass in roof/ceiling 0.455 25 12,614 36.48%
CAe CAe: 14.0 SEER 0.463 37 12,651 36.59%

Notes:
1. 1986 residential electricity consumption: 577 GWh
2. REF: refrigerator; FRE: EWH: electric water LTG: lighting; RAe: room air

conditioner; CAe: central air conditioner; RAN: cooking range; ECD: electric clothes dryer;
ESHl: electric space heating in single-family and small units) multi-family homes;
ESH2: electric space in units) homes.
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Table S-2
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
New York State
Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr)

LTG Delamping 0.001 141 141 0.35%
REF Floating head press. control 0.001 172 312 0.78%
REF compressor eff. 0.003 214 526 1.31 %

HVAC Reset air temperature 0.005 1,182 1,708 4.26%
LTG Reflectors 0.010 4,142 5,850 14.59%

HVAC Fan motor efficiency 0.010 309 6,159 15.37%
LTG ballast 0.011 513 6,672 16.64%

HVAC V A V conversion 0.013 2,776 9,448 23.57 %

HVAC Economizer 0.017 301 9,749 24.32%
Ll-G fluorescents 0.017 593 10,342 25.80%

HVAC motor efficiency 0.018 23 10,365
HVAC VSD on fan motor 0.021 3,261 13,626 33.99%
LTG sensors 0.033 500 14,126 35.24%

HVAC Re-·size chillers 0.038 2,260 16,386 40.88%
REF case covers 0.044 54 16,440 41.01%

controls 0.047 1,660 18, lOa 45.15%
LTG VHE bulbs and ballasts 0.058 1,085 19, 185 47.86%

HVAC VSD on pump motor 0.063 212 19,397 48.39%
Shell Window films 0.134 196 19,593 48.88%

Low-E windovvs (N) 0.215 85 19,678 49.09%
Shell Low-E windows 0.236 319 19,997 49.89%
Shell Roof insulation 0.603 16 20,013 49.92%

Notes:
1. 1986 comn1ercial 40,087 GWh

HV ventilation and air conditioning; LTNG: lighting; Shell: building shell;
REF:
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Table 5-3
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAL SECTOR
New Yo:rk State
Discount rate = 6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

MOT 21 - 50 HP: retire 0.008 25.3 25.3 0.1%
MOT >125 HP: retire 0.008 7.5 32.8 0.2%
MOT 51-125 HP: retire 0.008 10.1 42.9 0.2%
LTG Energy saving lamp 0.009 184.0 226.9 1.1 %
MOT 5.1-20 HP: retire 0.012 63.7 290.6 1.4%
LTG Metal halide lamp 0.020 65.8 356.4 1.7%
LTG High-efficiency ballast 0.027 57.0 413.4 2.0%
MOT >125 HP: VSD 0.036 1,885.6 9.3%
MOT 1-5 HP: retire 0.037 7.0 1,892.6 9.3%
LTG High-pressure sodium 0.043 216.6 2,109.3 10.4%
M'OT 21-50 HP: rebuild 0.044 72.0 2,181.3 10.7%
MOT 51-125 HP: VSD 0.045 1,077.9 3,259.2 16.0%
MOT 5.1-20 HP: rebuild 0.051 34.3 3,293.5 16.2%
MOT 51-125 HP: rebuild 0.064 122.4 3,415.9 16.8%
MOT 21-50 HP: VSD 0.087 556.8 3,972.7 19.5%
MOT >125 HP: rebuild 0.090 111.1 4,083.8 20.1 %
MOT <1 HP: retire 0.103 0.8 4,084.6 20.1 %
MOT 5.1-20 HP: VSD 0.129 374.6 4,459.2 21.9%
MOT 1-5HP: VSD 0.373 25.4 4,484.6 22.0 %

Notes:
1. 1986 industrial sales: GWh
2. MOT: Motor measure; LTG: Lighting efficiency measure
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The overall technical potential for reducing summer

peak demand is 44% in the residential sector, 53% in the

commercial sector, 22% in the industrial sector, and 45%
statewide. The overall technical potential for reducing

winter peak demand is 35%0

Figures S-1 and 5-2 present the statewide conservation

supply curves evaluated at a 6% discount rate (i0e01 from

the consumer perspective) 0 Figure 5-1 shows that over 20,000

GWH/yr of electricity savings are potentially available at a

cost of up to three cents per kWh saved0 Figure 5-2 shows

that 5,000 MW of peak demand reduction are available at

costs of up to $1000 per kW saved.

Table S-4 presents the total electrici and peak

demand savings potential below the cost-effectiveness

thresholds0 From the consumer perspective, the technology-

cost potential electrici savings are 34,300 GWh/yr or 35%

of statewide consumption in 1986 (excluding sales by the

NYPA). The technology-cost potential reduction in summer

peak demand is 6,850 MW (3 of the 1986 summer peak), while

the same value with respect to the winter peak is 4,800 MW

(27% of the 1986 winter peak)0 The commercial sector offers

the largest amount of cost-effective electrici and peak

demand say ngs, followed the residential and industrial

secto

The technology-cost po ential for electricity savings

from the ut Ii perspective is considerably lower than from

the consumer perspective0 Technology-cost potential savings

decline to 2 of 1986 usage, and technology-cost potential

reduction in peak demand declines to 30% and 22% in the

summer and winter, respectively. This result is due to an

average CSE threshold of approximate 5 cents/kWh from the

ut lity perspective compared to 5-10 cents/kWh from the

consumer Also, the CSE values are hi r from
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Table S-4
TECHNOLOGY-COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
NEW YORK STATE

Savings and percent of total

CONSUMER PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (%)

Residential
Commercial

12,297
19,399

35.6%
48.4%

1,951
4,463

27.0%
44.3%

1,859
2,517

27.6%
31.8%

Total 34,342 34.7% 6,852 33.3% 4,787 26.9%

UTI LITY PERSPECTIV E

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (0/0)

Residential
Commercial

9,823
15,606

28.4%
38.9%

2,442
3,450

33.8%
34.3%

1,604
1,970

23.8%
24.9%

Total 27,288 27.6% 6,185 30.1 % 3,864 21.7%

SOCIETAL PERSPECTIVE

Sector consumption Summer peak demand Winter peak demand
(GWh/yr) (%) (MW) (0/0) (MW) (%)

Residential 11,856 34.3% 3,083 42.6% 2,998 44.5%
Commercial 18,901 47.1 % 5,062 50.3% 2,506 31.6%

Total 34,060 34.4% 8,674 42.2% 6,011 33.8%

*Discount rates for each perspective are: 6% consumer, 10% utility, 3% - societal
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the utili perspective because of the higher discount rate

The technology-cost potential for electricity savings
from the societal perspective is similar to that from the

consumer However, the technology-cost

potential reduction in demand is greater from the societal

perspective compared to the consumer This

result arises because from the societal perspective,

conservation and load manageme'nt measures are deemed cost-

effective if they exhibit a eRD of less than approximately
$1200/kW0 No CRD threshold is applied when evaluating cost-

effectiveness from the consumer
From the consumer perspective, the measures which offer

a particularly large potential for cost-effective

electrici savings include more-efficient residential

refrigerators and freezers (5,280 GWh/yr) f the installation

of reflectors in fluorescent light fixtures (4,140 GWh r),

and the installation of variable-speed drives on fan and

pump motors in commercial buildings (3,470 The

measures which offer the largest potential for cost-

effective reductions in summer peak demand include

flectors (1,130 MW), more-efficient refrigerators and
freezers (880 MW) f nd conversion to variable air volume

ystems n commercial buildings (550 MW). These same

measures offer the largest potential for cost-effective

reductions in winter peak demand. In addition, residential

oad controllers, more-efficient air conditioning, and

comme c a1 001 storage offer substantial cost-effective

pe k demand reductions from the societal

Part f the cos -effective savings potential will be

aliz d as a result of state or federal efficiency

standards. In particular, standards on residential
refrigerato s and freezers will have a significant impact on

future electricity use. If we exclude efficiency measures
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that will be adopted in response to these efficiency

standards, the technology-cost potential savings from the

consumer perspective drops to 28,050 GWh/yr, 5,650 MW of

summer peak demand, and 4,300 MW of winter peak

Thus, ex sting efficiency standards will induce about 15% of

the total technology-cost savings potential in the state

(based on the consumer

Table S 5 shows the disaggregation of technology-cost

savings potential from the consumer perspective by utiiityo

Considering the fraction of electricity use and peak demand

that can be saved in each utility area, only Consolidated

Edison shows higher savings potentials (37-45%) than the

te as a This is due to the prevalence of

commercial buildings and the high electricity rates in

Consolidated Edison's service area0 For the six other

utilities, the technology-cost savings potentials are in the

range of 20-3 of total electricity use or peak demand in

1986$

In terms of contribution to the statewide technology-

cost electrici savings potential from the consumer
perspective, Consolidated Edison provides 39% of the total,

Niagara Mohawk provides 26%, LILCO provides 13%, and the

other four utilities provide the remaining 21%0 Con Ed,

NMPC, and LILCO contribute 81% of the statewide technology-

cost potential for summer peak demand reduction, and 79% of

the statewide technology-cost potential for winter peak

demand reduction.

This stu shows that there is an enormous potential

for electric savings and peak demand reductions within

New existing stock of buildings and

Develop ng a significant portion of this resource could save

households and businesses in the state billions of dollars
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Table 5-5
TECHNOLOGY-COST POTENTIAL

. ELECTRICIT\' AND PEAK DEMAND SAVINGS
CONSUMER PERSPECTIVE

Utility

Central Hudson Gas & Electric
Consolidated Edison
Long Island Lighting Co.
New York State Electric & Gas
Niagara Mohawk Power Co.
Orange & Rockland
Rochester Gas & Electric

Total

Cost-effective
electricity

savings potential
GWh/ r

1,230
13,546
4,575
3,380
9,115

792
1,704

34,342

Fraction
of statewide

potential

3.6%
39.4%
13.3%

9.8%
26.5%

2.3%
5.0%

100.0%

Fraction
of utility

consumption

29.6%
44.9%
31.8%
28.6%
30.0%
33.7%
29.5%
34.7%

Utility

Cost-effective Fraction
summer peak demand of statewide

savings potential potential

Fraction of
utility summer

peak demand

Central Hudson Gas & Electric
Consolidated Edison

Island Lighting Co.
New York State Electric & Gas

Mohawk Power Co.
& Rockland

Rochester Gas & Electric
Total

Central l-Iudson Gas & Electric
Consolidated Edison

Island Lighting Co.
New York State Electric & Gas

Mohawk Power Co.
& Rockland

Rochester Gas & Electric
Total

220
2,963

982
568

1,636
172
312

6,853

Cost-effective
winter peak delnand

savings potential
M

165
1,898

620
491

1,264
112
237

4,787

8-14

3.2%
43.2%
14.3%

8.3%
23.9%

2.5%
4.6%

100.0%

Fraction
of statewide

potential

3.4%
39.6%
13.0%
10.3%
26.4%

2.3%
5.0%

100.0%

28.6%
38.8%
29.7%
30.2%
31.9%
22.1%
29.2%
33.3%

Fraction of
utility winter
peak demand

23.1%
36.8%
24.3%
21.9%
22.8%
19.7%
23.6%
26.9%



and eliminate the need to build a number of new power

plants0

To put the total technology-cost savings potential in

perspective, a recent forecast prepared the New York

State Energy Office predicts electrici demand growth of

1075%/yr during 1985-20020 This implies that electrici

demand in the service areas of the seven major private

utilities will increase by about 27,000 GWh/yr between 1986
and 20000 Based on our ana sis, all of this new demand

could be dis aced if approximate 80% of the technology-

cost electrici savings potential in existing buildings and

equipment (based on the consumer or societal perspective is

realized0 Very little of the savings potential in existing

buildings and equi is incorporated into the Energy

Office's forecast@

t is important to reiterate that the estimates of

savings potential in this st do not take into account any

of limitations on In reali I only a

portion of the full technical and economic savings potential

can be achieved$ Also, utilities will incur costs for the

promotion of conservation measures in addition to the

purchase and installation costs considered in this s

On the other hand, a ion of conservation measures

provides other benefits besides reducing electrici use and

peak demand (e0g , air pollution and greenhouse warming are

reduced)

As a suggestion for follow-up work, we recommend that

this st be combined with ana ses of implementation

expe ience in New York and elsewhere in order to develop

estimates of achievable savings Also, it would

be us ful to evaluate the environmental and social impacts

of electrici conservation measures as well a electrici

supp This information could be used to estimate

the broader costs and benefits of electrici conservation

in New York@





Chapter 1

END-USE BREAKDOWN OF
ELECTRICITY CONSUMPTION AND DEMAND

IN NEW YORK STATE

Ie3 INTRODUCTION

Methodology

This chapter presents a breakdown of how electricity is
divided among the various end uses in New York as of
This is the most recent year for which comprehensive end-use

data are "End uses" of electricity are the
appliances, machines and tasks which use electricity to
provide services. Examples of end uses of electricity are
industrial motors, residential water heaters and lighting in

commercial
The analysis covers electricity sold by the seven major

private utilities serving New York State, namely

Consolidated Edison Company of New York, Inc* (Con Ed),
Niagara Mohawk Power Corporation (NMPC), Long Island
Lighting Company (LILCO), New York State Electric & Gas
Corporation (NYSEG), Rochester Gas and Electric Corporation
(RG&E), Orange and Rockland Utilities, (O&R), and
Central Hudson Gas & Electric Corporation

Electricity sales by the New York Power Authority are
excluded from this

The data supporting this analysis drawn a

number of sources* We base our analysis primarily on New
York State sources, particularly on research reports and
regulatory filings from the seven major private electric
utilities and data and analysis provided by the New York
state Energy Office0 In some instances, in-state sources

are supplemented with regional or national data.

This chapter begins with an analysis of electricity use

statewide, presenting first, the fraction of electricity
going to each of the three major sectors (i.e@/

1



residential and commercial), and second, how electricity is
allocated among the various end uses within each sector

lighting, air conditioning, etc$)$ The following
chapter evaluates the technical potential for cost-effective
electricity conservation@ The characterization of current
electricity use presented in this chapter is critical to the
conservation analysis which

Following the statewide analysis are utility-specific
analyses, in which each of the seven major private electric
utilities is profiled and conservation potential is
evaluated0 Both the statewide and utility-specific analyses
contain energy use and peak demand (both winter and summer
peak) breakdowns0

STATEWIDE END-USE BREAKDOWN

Total electrici sales the seven major private
utilities in New York State in 1986 were 99,035 GWh 1

@ Figure
1-1 illustrates how this total was distributed among the
major end-use sectors$ The commercial sector accounts for
the largest fraction of electricity consumption at 40% of
the total@ The residential sector is the second largest
consumer of electrici at 35%0 The industrial sector
follows with 21% of total electricity Other
end use sectors primarily street lighting and
transportation account for the remaining 4% of total
statewide cons ion0

The state as a whole experiences its peak demand during
the summer, as do five of the seven The two

ions are NMPC and NYSEG which are winter-peaking0 The
annual load factor for the state defined as the ratio of
average annual load to peak load was 55%$

The 1986 statewide peak demand of 20,558 MW occurred at
approximately 3:00 P0M0 on July The commercial sector

2
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accounted for approximately 4 of peak summer dema 0

10,070 The residential sector followed with 2
MW)@ As can be seen in Figure 1-2, electri i dema on
the peak summer is at its low at around 6:00 From

that point, demand climbs sharply to its peak between 2 00
and 4 00 All seven of New York's major private

utilities have approximate the same load s with
downstate utilities tending toward sli ly later peaks and

upstate utilities toward slightly earlier peaks$
The 1986 winter peak was 15% lower than the summer a

at 17,786 MW on January 14 at 6:00 The load s on
the peak winter , as shown in Figure 1-3, is at ts low
around 4:00 A@M@ Demand rapidly climbs rom that po nt 0

its mi level from 9:00 to 5:00 At'that time
demand rises a further 10% to its peak between 6:00 a
8:00 P@M@ This oad s is quite similar for each 0 he
seven utilities exc for Con Ed, for which the early

evening peak is less pronounced@

The residential sector in New York in 1986 was composed
of approximately 509 million households, of which 5 we

8i e-fami dwellings The remainder of the housing toe
consists of small multi family build ngs (2-4 units) t

large multi-family bu Idings (5+ units) at 2 ,and mob 1

homes at A breakdown of residential hous ng s,
drawn from utili surveys, is presented in Table
than 4 of all hou eholds are in Con s rvice

territory, inclUding 7 of a1 mUlti-family un ts. S
family dwellings predominate n the servic t rritor es

the other six ut 1 ti The number of residential

customers statewide grew at an average rate of 1.1 ove
period 1983-870

The cal8i e-family house has about 1,500-2,00
sq ft. of floorspae iea levels of in ulat on

include 6 u of fiberglass insulation (R18) n the ei
double-pane windows or si e pane windows with attache

4
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Table 1-1
BREAKDOWN OF HOUSING TYPES

IN NEW YORK STATE
in 1986

NY State Central Rochester
Con Island Electric Hudson and Gas and Statewide

Edison & Gas G&E Rockland average

65 % 88% 74% 80 % 79% 71 % 50 %

23% 24% 5% i 10/0 6% 5% 8% 18%
61 0/0 6% 4% 3% 4 % 10% 15% 29 %

J\t1obile 5% 1% 9% 6% 4% 3%

C:ondonliniurns 2% 1% 2% 2 % I 0/0

2% 2% 2% 5% 1%

22% 15 % 11% 3% 3% 5%

5, "

July 1986"; Con Edison; 1986
• ........................ r.,.... to Economic Research

Dec. 1986
Island Novelnber 1986

Saturation New York State Electric & 1986
, Central Hudson Gas & Electric Feb. 1988

Saturation Sunlnler 1986"; and Rockland Inc.; August 1986
Customer Market , Rochester Gas and Electric Dec. 1987
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storm wi Homes with electric space heating

ically are substant ally bett r insulat d than homes

heated with either gas or oi1 10
0

Our estimate of electrici use for the average

residential customer is calculated as the average
electrici cons ion per appliance multiplied the

saturation for each appliance per customer The average
electricity cons ion per appliance is known as the Uunit

energy consumption" or nDEe u for hat The
saturation is the percentage of customers with a particular
appliance@ The saturation can be greate than 10 when
some households have more than one 0 a particular

We developed estimates of energy consumpt on per
appliance (UEC) in a number 0 diff rent ways, depending on
the appliance$ Many of our VEe estimates were devel
comparing estirna es from NY utility studies 11 ,12,1 , studies

from nei ring regions' ! 1 ,16 and a national survey of
residential energy use 17

0 b e 1-2 presents these estimates
alongside our UEC estimates for this stu

Our stimates of ele tr ci y consumption for space

heating and cooling were produced using a building
simulation mode developed Lawrence Berkeley Laboratory

for he U.S. Depa tment of En 8 The model, known as

simulates the operation of a specified proto
bu Id ng, taking nto ccoun cl mate nd usage patterns
We developed a ing e- amily and a multi family proto
building and alculated electr i y cons ion for both a

leal upstat limate racus) and a downstate climate
(New York Ci

Our single amily pro otype is a two story, brick house
with 1200 sq. t 0 floorspace and n unfinished basement
It is heated with electric sis ance ba eboards and cooled
with a cen ral ai con itione Ou mul i-family prototype

is an average apartment in a 80-uni 10-floor high-rise
The unit ha 675 to of floorspae ! electric

8



Table 1-2
ESTIMATES OF RESIDENTIAL ELECTRICAL APPLIANCE

AVERAGE ANNUAL ELECTRICITY CONSUMPTION
(kWh/yr)

ESTIMATES Current
1) NMPC(3) LILCO Midwest Ontario Michigan Study

A Hance

heating 11,513 13,232 13,367 10,500 16,352 5,348 9,961
- Single-family 12,100 19,907 6,587 12,899
- Multi-family 6,400 7,645 3,228 3,692
Water heater 2,938 3,086 4,412 3,800 5,300 3,674

1,448 1,938 1,573 1,147 1,400 1,200 1,311 1,340
Freezer 1,085 2,595 1,308 1,041 1,100 900 1 1,000
Central AIC 1,312 979 1,282 2,709 2,500 1,419 1,341
Room Ale 455 467 263 263 446 428

range 776 1,278 617 745 700 950 700
938 1,000 800 748 900

308 1,157 970 880 1,000 880
72 548 602 320

365 214 100

1987-2007"; Niagara Mohawk Power Corporation;
1987

"Demand Side Plan 1988"; Mohawk Power
1988

3. . lI.Residential Utilization Indexes for Niagara Mohawk: Mixed
Estimation Combining Niagara Mohawk and National Data"; Angel Economic

Lake Feb. 1988
4. LeO: Howard and . "Delnand-side lVla,naflenlen

Island April 1988
5. Midwest: Geller, H. Conservation"; American Council for

an Economy; Wash., . June 1987
6. Ontario: . "Electricity Conservation Supply Curves for Ontario'"

"'--"...."., ... ..., .... Jl"-''-''.L ...... Ottawa, Canada; 1987
7. F'. of Michigan's Demand-Side Electricity Resources in the

Residential Sector"; Lawrence Berkeley Laboratory; Berkeley, Feb. 1987

Sources:
1. 1): "Market
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resistance heating and room air conditioners for
The thermal characteristics of our prototypes are presented
in Table 1-3.

Our estimates of refrigerator and freezer unit energy
consumption were developed from manufacturers' data of
average electricity consumption and sales volume back to
1972 19

$

Our estimates of statewide appliance saturations are
based on appliance surveys conducted by the seven
utilities 20 ,21,22,23,24,25,26$ The results of these surveys are
presented in Table 1-4 alongside our estimates of average
statewide saturations0 Electric space heating saturations
are broken out for mUlti-family and single-family

The single-family space heating saturation is a
weighted average which includes small mUlti-family (2-4
units) and We have grouped housing types in
this way because both small multi-family buildings and
condominiums more closely resemble our single-family
prototype in terms of conservation measures, costs and
savings!!" Neither mobile homes nor the "other" category of
homes are included in the

A detailed breakdown of electricity use in the
residential sector is presented in Table 1-5$ The first
column presents our VEe estimates@ The second column lists
our estimates of the saturation of each of the appliance
types0 The third column is the average VEe per customer,
which is calculated as the product of the UEC per appliance
and the saturation for each appliance type0 The estimates
of statewide average space conditioning UECs are population-
and saturation-weighted averages of the results of the DOE-2
simulations for upstate and downstate climate zoneS0

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,611
kWh/yr, or 27% of total residential Their
large share is due to their moderately large VEe combined
with a very high Lighting is the second largest
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Table 1-3
RESIDENTIAL BUILDING PROTOTYPES

Single family

Description: Two-story w/basement I-ligh rise apt. bldg.

Floorspace: 2,240 ft.2 275 ft.2/unit

Fraction of wall

area w/glazing: 12% 12%

Roof R-value: 37 Uninsulated concrete

Wall R-value: 11 Uninsulated brick

Floor R-value: 18 No insulation

Glazings: 2 (R-l.9) I (R-O.7)

Basement: No insulation No insulation

temperature: 68 F 68 F
setback) 64 F 64 F

temperature: 78 F 78 F

Electric resistance Electric resistance

Heating efficiency: 100% 100%

Cooling Central Ale Room Ale
COP: 2.35 2.05
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RESIDENTIAL
Table 1-4

APPLIANCE SATURATIONS

Appliance

Weighted
statewide

Con Ed NMPC LILCO NYSEG CHG&E O&R RG&E average

Space heating 5.2% 10.8% 5.0°At 10.0% 10.5% 5.8% 6.2% 7.2%
Single-family* 3.8% 10.4% 4.8% 9.5% 9.7% 4.3°At 5.8% 7.3%
Multi-family 6.0% 16.0% 10.0% 12.8% 27.5% 18.6% 10.4% 7.1

Water heating 5.5% 32.4% 7.0% 33.0% 26.0% 12.0% 14.7% 15.9%
Refrigerator 107.6% 141.8% 125.0% 122.0% 121.6% 109.0% 119.3% 120.2%
Freezer 9.3% 39.0% 26.0% 51.0% 43.1% 36.0% 36.5°A> 25.9%
Central Ale 5.8% 6.7% 14.0% 4.0% 7.0% 15.0% 14.9% 7.7%
Room Ale 88.6% 22.0% 111.0% 27.5% 63.4% 88.5% 29.8% 67.1 %
Cooking range 18.3% 45.6% 50.0% 53.0% 59.0% 23.0°A> 58.0% 36.1%
Lighting 100.0°A> 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
Clothes dryer 11.4% 51.9% 55.0% 52.0% 64.0% 30.0% 46.9% 35.0%
Color TV 158.3% 131.0% 185.0% 123.5% 159.6% 179.3% 150.7% 152.7°tlo
B&WTV 65.3% 48.0% 53.0% 53.5% 63.1 % 48.70/0 51.1% 57.3%

* saturation includes 2-4 unit lTIulti-family buildings and condominiums.

Sources:
I. Mohawk 1988 Demand Side Plan"; NMPC; April 1988
2. "Appliance Saturations Long Island Lighting Company; November 1986
3. of Appliance Ownership: July 1986"; Con 1986
4. II 1986 Residential Customer Market , Rochester Gas and Electric Corporation; Dec. 1987
5. "1985 Residential Saturation , New York State Electric & Gas; July 1986
6. Saturation Summer 1986"; and Rockland Inc.; 1986
7. "] 987 Saturation , Central Hudson Gas & Electric Corporation; Feb. 1988
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Table 1-5
RESIDENTIAL ELECTRICITY CONSUMPTION

NEW YORK STATE ..... 1986

DEC per UEe per Fraction
appliance Saturation customer of total

End use (kWh/yr) (kWh/yr)

Refrigerator 1,340 120.2% 1,611 27.3%
Lighting 900 100.0% 900 15.3%
Space heating 9,961 7.2% 717 12.2%

Single- family 12,899 7.3%
Multi-family 3,692 7.1%

Water heating 3,200 15.9% 509 8.6%
Color television 320 152.5% 488 8.3%
Miscellaneous 403 100.0% 403 6.8%
Clothes dryer 880 35.0% 308 5.2%
Room air conditioner 428 67.0% 287 4.9%
Freezer 1,000 25.9% 259 4.4%

range 700 36.1 % 253 4.3%
Central air conditioner 1,341 7.7% 103 1.8%
B&W television 100 57.7% 58 1.0 %

Total 100.0%
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residential end use of electricity at 900 kWh/yr, or 15% of
residential Space heating, water heating and
television viewing (color and black & white combined) each
account for 488 - 717 kWh/yr, or 9 - 13% of total
residential The remaining end uses each account for 7%
or less of total residential use0 Miscellaneous end uses
account for 403 kWh/yr, or 7% of total residential use0 Air
conditioners (room and central combined) account for 390
kWh/yr (7%), electric clothes dryers account for an average
of 308 kWh/yr (5%), freezers account for 259 kWh/yr (4%) and
electric ranges add another 253 kWh/yr (4%)$

We have assumed that electricity use by the remaining
unanalyzed, or "miscellaneous u , end-uses -- which includes
VCRs, microwave ovens, stereo equipment, and small kitchen
appliances -- is based on the difference between the sum of
all other end uses and the actual 1986 statewide average
residential sales per customer of 5,895 kWh/y 7

Tables 1-6 and 1-7 present our breakdown of peak demand
for the residential sector in summer and winter,
respectively0 The first column in these tables contains our
estimates of average demand per This is

ically calculated as the annual consumption divided by
the the number of hours in a year0 For space conditioning
appliances, the peak demand is drawn from the DOE-2

For air conditioners the average demand is
calcul t d as the annual consumption (determined in the DOE
2 simulation) averaged over the three summer months only0

The second column in Tables 1-6 and 1-7 lists estimates
of the ratio of peak-to-average demand for each of the
app iance s during system These estimates were
derived from a statistical analysis of NMPC sales data 28

@ By
thei statistical nature, these estimates are necessarily
approximate0 Further, because these estimates are based on
homes within Niagara Mohawk's service territory, they may
not reflect perfectly conditions at other utilities in the

These considerations are counterbalanced by the fact
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Table 1-6
RESIDENTIAL PEAK SUMMER DEMAND

NEW YORK STATE -- 1986

Appliance

Coincident
Avg. demand Peak/average demand per

per appliance* demand ratio appliance Saturation
(W) (W)

Coincident
demand per Fraction
customer of total

(W)

Room A/C**
Refrigerator
Central A/C**
Cooking range
Clothes dryer

Water heating
Freezer
Color television
B&W television

Total

195 3.29 643 67.0% 430 36.6%
153 1.51 231 120.2% 278 23.6%
612 4.42 2,704 7.7% 208 17.7%

80 2.15 172 36.1 % 62 5.3%
100 1.46 147 35.0% 51 4.4%
103 0.42 43 100.0% 43 3.7%
365 0.69 252 15.9% 40 3.4%
114 1.28 146 25.9% 38 3.2%

37 0.42 15 152.5% 23 2.0%
11 0.42 5 57.7% 3 0.2%

I 0.42 0 100.0% 0 0.0%

1,177 100%

* The average demand is equal to the annual consumption divided by 8,760 hours per year.
** The demand for air conditioners is averaged over the three summer months only.
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Table 1-7
RESIDENTIAL PEAK WINTER DEMAND

NEW YORK STATE - 1986

End use

Coincident
AVg4 demand Peak/average demand per

per appliance* demand ratio appliance Saturation
(W) (W)

Coincident
demand per Fraction
customer of total

(W)

Space heating 1,125 3488 4,363 7.2% 314 30.1%
Lighting 103 1.93 199 100.0% 199 19.0%
Refrigerator 153 0.76 116 120.2% 140 13.4%
Color television 37 1.93 71 152.5% 108 10.3%
Water heating 365 1.78 651 1549% 104 9.9%
Clothes dryer 100 2.54 255 35.0% 89 8.5%
Cooking range 80 1.46 117 36.1 % 42 4.0%
Freezer 114 1.18 135 25.9% 35 3.4%
B&W television 11 1.93 22 57.7% 13 1.2%
Miscellaneous 1 1.93 2 100.G°A, 2 0.2°A,

Total 1,045 100GA,

* The average demand is equal to the annual consumption divided by 8,760 hours per year.

16



that NMPC accounts for the second-largest fraction of houses

of any utilityG Since the NMPC peak-to-average demand
analysis provides the best available New York-specific data,

it is relied

The third column in Tables 1-6 and 1-7 is the coincident
demand per appliance, which is calculated as the product of

the average demand per appliance and the peak-to-average
ratio ( for space conditioning equipment as explained

The fourth column contains our saturation
estimates, as presented in Table 4G The coincident demand

per customer, presented in the fifth column, is calculated
as the product of the coincident demand per appliance and

the saturation for each appliance The final column

presents the fraction of residential demand from each
appliance

Average peak summer demand per household is 1,177
The peak winter demand is somewhat lower at 1,045 WG As

shown in Table 1-6, air conditioning accounts for 638 W per
household, or almost half of residential peak summer demand.
Refrigerators and freezers together account for 318 W or 27%

of peak demand. The remaining 221 W is divided between

cooking, wat r heating, lighting, clothes drying and

television Table 1-7 presents the breakdown of

residential peak demand in the winter@ As expected, air

conditioning is replaced space heating, which accounts

£0 314 W per household, 0 30.1% 0 peak demand. Li ting

counts for 199 W (1 of peak demand, almost five times
hi r than in he summer due to the later hour at which
winte peak occurs and the shorter s during this season0

The remain ng 532 W is allocated among refrigerators and
reezers (175 W), televisions (121 W), water heating (104

W)t clothes drying (89 W), cooking (42 W), and
miscellaneous e11d uses (2 W) <I<

C

The commercial sector accounted for over 40,000 GWh of
electrici sales in 1986, over 4 of total st tewide
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sales 29
$ Nearly half of the total commercial sales occurred

in Con Ed's service territory@ Peak demand in 1986 for the
commercial sector was approximately 10,100 MW in the summer
and 7,900 MW in the Again, nearly half of the total
peak demand occurred in Con Ed's service territory@

Our analysis of commercial sector buildings is based
primarily on simulations of seven different building types
-- offices, retail stores, hotels, hospitals, supermarkets,
schools and small commercial The DOE-2 model is
used for the commercial sector simulations as it was for the

residential space conditioning analysis* The building
prototypes are drawn from a 1986 study of commercial
buildings in Con Ed's service This study

involved an extensive survey of commercial buildings and the
specification of seven prototype buildings for DOE-2

Our study uses these prototypes to evaluate
statewide conservation Table 1-8 contains

descri ions of the prototype The only
significant change made in the prototype buildings from the

Con Ed base case was to increase the minimum outside air

ventilation requirements to conform with the proposed new
ASHRAE standard of 20 cubic feet per minute (cfm) per
perso 1 The minimum outside air ventilation requirements
in the Con Ed base case prototypes ranged from 5 to 20 cfm0

It is important to note that the prototype buildings do
not esembl actual Their thetical
construction is an amalgam of various equipment types with
the fraction of floorspace served by each type equal to that
found n the building population at For example,

while real buildings are typically served by a single

cooling system type, our prototype retail store (with a
total of seven floors) has one floor with a single-zone
reheat system, one floor with a dual duct system, two floors
with a multi-zone system, and three floors with a package,

single-zone In effect, we have accounted for the
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Table 1-8
COMMERCIAL BUILDING

Office ..............
I A "",,t4cn"::lI r>a' 205,000

Floors: 27
Fraction of wall area w/glazing: 42%
Peak lighting demand: 1.71 W/ft.2
Peak equipment demand: 0.25 W/ft.2

Retail Store

Floorspace:
Floors: 1
Fraction of wall area w/glazing: 10%
Peak lighting demand: 1.87
Peak demand: 0.5

School
IAAlr'cn":ir>iCJ,' 149,000 100

F'loors: 7
Fraction of wall area
Peak demand: 1.59
Peak demand: 0.15

I-Iotel

Floors: 22
Fraction of wall area
Peak demand: 1.01
Peak demand: 0.54 W/ft.2

Floors: 11
F'raction of wall area 35%
Peak dernand: 1.08 W1ft.2
Peak demand: 0.6 W/ft.2
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Floors: 6
Fraction of wall area
Peak demand: 2.41
Peak demand: 1.15

Floors: 2
Fraction of wall area
Peak denland:
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varying saturation of different equipment types prior to the

conservation
Another noteworthy aspect to the prototypes is the very

low lighting power densities, ranging from 1&01 to
We attribute this to a number of factors@ First,

the New York State Lighting Standards require compliance

with a fairly strict energy budget for all buildings using

more than 5,000 kWh/month, which includes all of the
prototypes except for the small bUilding32

@ Second, high

commercial electricity prices in Con EdVs service territory

would increase the cost-effectiveness of conservation
retrofits and increase their penetration0 The prototypes
indicate that these two factors have already led to the
adoption of a number of lighting efficiency This
indication is born out a recent national survey of the
penetration of lighting efficiency measures 33

0 This survey

found that for the Northeast census region, 48% of
luorescent bulbs and 4 of fluorescent lamp ballasts were

energy efficient s Following this survey, we assume

that these fractions of high-efficiency lighting equipment

have been installed in all commercial buildings and that

substantial delamping has occurred in all but the small

building There is evidence that this assumption may
Qversta e the amount of hi -e ficiency Ii ting equipment

that has been nstalled in the A recent survey of
commerc a buildings n NMPC's service erritory found only
7% of fluorescent lamps and 1 of fluorescent lamp ballasts

to be of hi -efficiency types 34
@

Use of the Con Ed building prototypes may introduce some

biases into our First, the Con Ed survey focused

primar lyon large accounts, with usage above 450,000

kWh Electricity use in these buildings may not be
representative of all commercial buildings, the major ty of

which are much smaller Second, the survey covered only Can

Ed's service erritory; buildings in the rest of the State

may have somewhat different
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There are countervailing factors which tend to offset
the potential biases introduced by using the Con Ed
proto s F i is t, although very la rge bui ld'ings a re in the
minori numerically, they account for a disproportionately
large fraction of cons For example, NMPC found in a
recent survey of commercial buildings that the largest 10%

of commercial customers account for 69% of total sectoral
electricity consumption350 Als'o, the inclusion of a small
building prototype tends to the reliance on large
buildings0 Second, while the characteristics of commercial
buildings in the rest of the state may differ, the
commercial sector in Con Ed's service territory accounts for
near 50% of commercial sales statewide0

Finally, in order to provide a k on the validi of
using the Con Ed prototypes, 'we have compared the results of
our ana sis to other estimates of commercial building
electrici intens Table 1-9 presents a comparison of
the estimates of average electrici intensity in commercial
buildings from the DOE-2 simulations carried out for this
report and four other sets of estimates The other
estimates include: (1) The CEDMS model devel for NYSEO -
- a statistical model of commercial sector energy demand
used the New York State Energy Office (NYSEO) and many of
the utilities for forecasting and analysis 36 ; (2) Two
analyses done for Can Ed and NMPC Xenergy Inc. 37 , 8 (The
Con Ed st is the source for our own building proto
The di ference between our simulation and Xenergy's appears
to be caused a "calibration" procedure carried out
Xenergy See below ... ); (3) Estimates from Massachusetts
Elec r c based on a survey of commerc al bu ldings in
thei service territo 9

Our analysis is in reasonably close agreement with the
other estimates for five of the seven buildings analyzed,
the hotel, hospital, education building, small building and
the For the remaining two bu dings - offices
and retail stores -- our estimates of elect ici y ntensity
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Table 1-9
COMMERCIAL ELECTRICITY INTENSITIES

(saturation-weighted average kWh/sq. ft.)

HVAC* Lighting Misc.* Total

ACEEE 16.5 6.6 1.0 24.1
CEDMS 6.8 8.9 0.3 16.2

Office bldg. NMPC 5.1 5.2 4.3 14.5
Can Ed 1.9 6,2 7.6 16.0

Mass. Elec. 4.2 3.3 3.2 10.7

ACEEE 12.8 6.2 0.5 19.4
CEDMS 4.8 6.1 0.2 11.1

Retail store NMPC 1.9 5.1 2.0 9.0
Can Ed 2.0 6.4 5.1 13.5

Mass. Elec. 1.3 4.4 1.5 7.2

ACEEE 7.7 3.3 1.9 12.9
CEDMS 8.5 4.7 2.3 16.8

Hotel NMPC 5.7 4.0 4.4 14.2
Con Ed 2.8 3.4 4.9 11.1

Mass. 5.2 3.9 4.6 13.7

ACEEE 8.3 6.0 3.9 18.2
CEDMS 5.9 7.3 2.3 16.2

Health NMPC 4.7 5.0 8.9 18.6
Con Ed 1.9 4.4 8.1 14.4

Mass. Elec. 6.4 6.8 10.8 24.0

ACEEE 6.1 12.4 34.5 52.9
CEDMS 5.7 12.7 32.5 51.1
NMPC 5.8 15.7 27.1 48.6
Con Ed 4.6 12.4 39.8 56.7

Mass. Elec. 5.6 8.0 13.3 26.9

ACEEE 6.6 5.0 2.5 14.1
CEDMS 1.7 5.5 1.2 8.9

Education NMPC
Con Ed 1.2 5.9 6.0 13.1

Mass. Elec. 1.7 2.2 2.2 6.2
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Table 1-9 (continued)
COMMERCIAL ELECTRICITY INTENSIT[ES

(saturation-weighted average kWh/sq.ft.)

HVAC* Lighting Misc.*

ACEEE 2.1 4.7 0.6
CEDMS 2.0 4.6 0.2

Small building* NMPC 1.9 5.8 4.0
Con Ed 0.2 0.9 0.7

Mass. Elec. 1.4 1.7 2.5

Total

7.3
7.0
11.8
1.7
5.6

* The definitions of end use categories may differ between sources.
** to "miscellaneous" building types for CEDMS, NMPC, and Mass. Elec.

Sources:
1. Jerry Jackson Assoc., 1986
2. "Characterization of Niagara Mohawk Power Corporation's Commercial Class", Inc.,

1988 (preapred for Niagara Mohawk Power Corp.)
3. of End Uses and Conservation Potential in Selected of the COlnmercial

Class", Inc., 1987 (prepared for Consolidated Edison Co.)
4. 3B to Long Range Forecast 3 for the Twin Year Period 1988-1997", Filing

Companies: Massachusetts Electric, New England Power Co., Yankee Atomic Electric Co., New
Hydro-Transmission Electric Co.; 1988
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are significantly higher than the other It can

be seen that the discrepancy is primarily due to differences

in estimates of HVAC energy use. There are a number of

possible reasons for this difference$

One possible reason is our change in the minimum outside

air ventilation rates to conform with the proposed new

ASHRAE standard@ A recent study estimated that an increase

in minimum outside air requirement from 5 cfm to 20 cfm
should typically lead to an increase in HVAC energy
consumption amounting to 7% of building cooling energy and

2% of energy used for ventilation for a typical office

building in New York Ci climate zon 0

A second possible reason is that in analyses of the

prototype buildings, we were careful to insure that building

loads were met nearly all the time (i.e., more than 99. of

operating hours). This requirement guided our sizing and

operation of HVAC systems and therefore determined to a

large extent HVAC electricity In contrast, in

many real buildings, loads are not met for many hours during

the hottest summer s and coldest winter days@ As a

result, these buildings will use less HVAC On the

other hand, there are also buildings that are over-

conditioned and are too ho in the winter and too cold in

the summer, the using more HVAC Unfortunately,

we have no evidence quanti ing this effect and therefore

are unabl to estimate wh ther it mi t explain the

It does appear that this is part of the reason

for the difference between our EUI estimates and those of
Xenergy using the same proto After constructing their

initial prototypes, Xenergy "calibrated" their buildings

This process "involved fine tuning some building

characteristics, such as temperature set points and

ventilation rates, until the annual end-use consumption per

square foot (EUI) of the ieal building was equal to the

corresponding estimate for the [building type] population as
a wholeo» ,,41
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A third possible reason for the differences in HVAC
electricity consumption is that our prototype buildings have
100% saturat'ions of air conditioning and ventilation, while

the saturations of these end uses in the building stock as a

whole are somewhat lowerG This is particularly relevant
when extending our estimates outside of Con Ed's service
territory to the rest of New York state where air
conditioning would appear to be less Xenergy
estimates cooling saturations of 100% for office buildings
and 98$1% for retail stores in Con EdVs service territory,
and 75% for office buildings and 42% for retail stores in
NMPC's service territory42. The inclusion of less than 100%

saturation of cooling and ventilation would significantly
reduce our estimates of HVAC electricity cons ion.

Incorporation of Xenergy estimates of cooling and
ventilation saturations in NMPCis service territory would
reduce our estimates of HVAC elelctricity use in offices and
etail buildings approximately 3 kWh/ft 2 and 6 kWh/ft 2 ,

respective
Finally, the fourth possible reason for the difference

in estimates of HVAC electricity consumption is at our
estimates are based on large buildings, while some of the
other estimates include all building sizes within a

particular building In particular, the CEDMS, NMPC
and Massachusetts estimates all include a full range of
building siz s in their stimates Because small buildings
tend to be less electricity intensive (see the EUIs for the
small building proto ), the inclusion of smaller
bu ldings would tend to lower the estimate of average EUI0

In conclusion, there are a number of factors hat, in
combination, might well account for the difference in EUI

However, given that the discrepancy exists, the
important question is how might our potentially overstated
EUI estimates bias our conservation analysis, if at all@

Generally, any overestimation of HVAC electrici use will
have a number of First, total savings from
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conservation measures directed at HVAC equipment will be
larger and total savings from measures directed at lighting
and miscellaneous end uses will be smaller than
This is because, as our estimate of consumption per building
increases, the corresponding estimate of floorspace
decreases, so that the product remains consistent with total

The result is that as floorspace decreases, a
lighting measure which saves a given amount per square foot
will save less statewidee Second, the cost-effectiveness of
lighting and refrigeration measures should be affected only
to a small degree or not at al16 This is because the
majori of savings -- and all of the costs -- from these
measures are independent of HVAC interactions0 Even large

s in HVAC electricity use will affect total savings
from Ii ting and refrigeration measures only marginallye
Third, to the extent that the potential overestimation of
HVAC electrici use is due to oversized equipment, the
cost-effectiveness of HVAC measures will be unaffected
because the measure costs (which are based on equipment
size) will increase along with savings6 Finally, to the
extent that the potential overestimation of HVAC electricity
use is due to increased operation of HVAC equipment, the
cost-effectiveness of HVAC measures will be improved as

f iciency improvements are applied over more hours0
Referring back to Table 1-9, our an.alysis finds that

supermarkets are far the most electrici intensive
building at approximately 53 kWh/ft 2/yr0 Office
buildings are the second most electricity intensive at 24

kWh/ft /yr Retail buildings, health facilities, hotels and
ducation buildings all consume between 12 and 1 kWh/f

The small building has the lowest electricity intensity
at 7 kWh/f /yr0 Energy use for lighting remains fairly
constant among buildings at 3-7 kWh/ft 2 /yr except for
supermarkets for which longer hours and higher lighting
levels lead to an electrici intensity of over 12

kWh/f

26



In order to develop estimates of the fraction of

electricity used by each building type, we have relied on

the CEDMS model for its breakdown of commercial

Because the electricity consumption of our prototype

buildings differ from the CEDMS estimates, we would
overestimate total statewide electricity consumption if we
were to use the CEDMS floorspace Instead, we use
the estimates of fraction of total commercial floorspace for

each building type and calculate the floorspace totals
necessary to make total consumption equal to statewide

cons

In assigning the CEDMS floorspace estimates to our
modeled building types we have assumed that the CEDMS

categories of: a) primary and secondary schools, and b)
universities and colleges, are all represented our
education Further, we have assigned the CEDMS

m scellaneous building type to our small building proto

Finally, the CEDMS restaurant and warehouse building s
were not assigned to any modeled building because their
characteristics and energy use patterns are substantially

different from any of the building s modeled& The

ons rvation potential of these building s was not

Our final estimates of commercial floorspace show a

otal f approximately 3,672 million t Office buildings

aunt or the largest fraction of th s total at 2 The
next largest fractions of total floorspace are from small
buildings (21%) educational buildings (1 ), retail stores
(12%), hospitals ), hotels (3%) and supermarkets (2%)@

The remaining, unana ed building types together account

or of total commercial floorspace.
Us ng the CEDMS floorspace fractions we have compiled a

breakdown of electricity consumption by building type and by

end use. This breakdown is presented in Table 1-10. Office

buildings account for 39. of electrici cons ion,

far the largest fraction. The next largest fraction 0
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Table I-10
COMMERCIAL ELECTRICITY CONSUMPTION

NEW YORK STATE - 1986
(GWh/year)

HVAC Lighting Miscellaneous Total Fraction

Office building 10,833 4,333 636 15,815 39.5%

Retail store 3,694 1,793 132 5,622 14.0%

Hotel 517 224 132 872 2.2%

Health facility 955 684 448 2,085 5.2%

Supermarket 379 772 2,147 3,297 8.2%

Education bldg. 2,268 1,725 853 4,846 12.1°;10

Small building 1,051 2,394 308 3,752 9.4%

Other 3,798 9.5%

Total 19,696 11,925 4,654 40,087
Fraction** 54.3% 32.9% 12.8%

* There is no end-use breakdown for "other buildings" because they were not modeled.
** End use fractions are based on modeled buildings.
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mota s according to SIC catego

el ctrici consumption is due to retail stores (1 ),

educational buildings (12%), small buildings (9%),
supermarkets (8%), health facilities (5%), and hotels
Unanalyzed building types account for the remaining 9% of
commercial electricity use@

HVAC accounts for over half of the electricity consumed

in the commercial building types Lighting
accounts for a third while the remainder is due to
miscellaneous end

The industrial sector is extremely diverse and therefore
difficult to characterize in detail in terms of energy
cons Our analysis consists of a breakdown of
electricity consumption by SIC code and by major end use@

The seven major private utilities sold almost 20,400 GWh

of electricity to the industrial sector in New York in

198 3. Table 1-11 presents a breakdown of electricity use
industry The data presented in this table are

drawn from reports submitted by the utilities to the Federal
Energy Regulatory Commission44

0 Chemicals and allied

products (SIC 28) and electric and electronic rna inery (SIC
36) each accounted for just over 3,000 GWh in 1986, or 1
of electric sales to the industrial Primary metals
(SIC 33), machinery electrical (SIC 35),
ransportation equipment (SIC 37), stone, clay, glass, and

concrete (S C 32), paper and allied products (SIC 26)! and

food and kindred products (SIC 20) all accounted for 6 to

of industrial sales0 Mining industries accounted for 1%
o total industrial sales@

Motors are estimated to account for about 7 of
ndustrial electricity use We estimate

that motors account for 78% of industrial electrici use in
New York state, as shown in Table This estimate is
based on a breakdown of the fraction of electrici used

8
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SIC

Table 1-11
INDUSTRIAL ELECTRICITY CONSUMPTION

NEW YORK STATE - 1986

Electricity
Electricity Fraction consumption Fraction

Consumption of total by motors by motors

28 Chemicals & Allied Products 3,029.9 14.9% 1,908.8 63%
36 Electric & Electronic Machinery 3,011.4 14.8% 2,499.5 83%
33 Primary Metal Industries 2,051.6 10.1 % 1,579.8 77%
35 Machinery except Electrical 1,740.7 8.5% 1,410.0 81 %
37 Transportation Equipment 1,451.6 7.1% 1,103.2 76%
32 Stone, Clay, Glass & Concrete Products 1,393.2 6.8% 1,281.8 92%
26 Paper & AIled Products 1,370.9 6.7% 1,110.4 81 0/0
20 Food and Kindred Products 1,206.7 5.9% 977.4 81 %

Other Industrial 855.6 4.2% N/A N/A
38 Measuring, Analyzing & Controlling Instruments 800.7 3.9% 560.5 70%
34 Fabricated Metal Products 740.4 3.6% 629.4 85%
30 Rubber & Misc. Plastics Products 731.2 3.6% 636.1 87 %

39 Miscellaneous Manufacturing 713.4 3.5% 499.4 70%
27 Publishing & Allied Products 503.0 2.5% 367.2 73%
14 Quarrying & Oil and Gas Extraction 207.7 1.0% N/A N/A
29 Petroleum Refining and Related Industries 128.5 0.6% 106.6 83%
22 Textile Mill Products 123.4 0.6% 97.4 79%
23 & Other Finished Products 111.9 0.5% 81.7 73%
24 Lumber & Wood Products Furniture 103.8 0.5% 76.8 74%

31 Leather & J-Ieather Products 45.2 0.2% 33.0 73%
25 Furniture & Fixtures 44.0 0.2% 32.6 74%

Total 20,364.9 100% 15,817.5 78%

Sources:
1. Schedule XV, Uniform Statistical Subtnitted to the NY State Energy Office
2. "Classi fication and Evaluation of Electric Motors and Pumps"; U.S. Dept. of Energy; Feb. 1980
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Table 1-12 lists our assumptions regarding the bas case

characteristics of the motors stock, where motors are

divided into six categories by size0 The characteristics

for the six categories are based on a major national st

of electrical consumption by motor 9 The ef iciency

assumptions are drawn from two recent reviews of motor
technologies 50 ,51 0 We assume that all motors are of standard

efficiency in the base Table 1-12 shows that while

small motors dominate in terms of numbers, large motors

account for the large majority of electrici consumption.

The final column in Table 1-12 contains estimates of the

raction of motors in each size category that are rebuilt

rather than replaced when wear Rebuilding of a

motor (essentially rewinding the iron core) costs
significant less than full replacement@ Consequent the

cost-effectiveness of motor efficiency measures de s on

whether a motor would be rebuilt or replaced
Estimates of how electricity is furthe divided among

the remaining end uses vary widely ng on industry

and re on, among other For exa Ie,

timates of the fraction of industrial lectrici use due

to i ting range from less than 5% to 11 2 We

conservatively estimate that lighting accounts for 7% of

total industrial consumption. Thus, industrial processes
(el trolysis, heat, etc@) account for most 0 he remaining

o industr al elect ic ty cons ion
Very little data are available regard ng ieal peak

demands of industrial The ratio of peak to
average demand will on a number of factors in luding

industry- number of shifts, and particular industrial

process s. Following a number of recent tudies, we make

the s mplifying ass ion that the peak- a-average ratio
for both industrial motors and lights is equal to the ratio

or th industrial sector as a whol 3 This ratio is

ca eu at d as the ratio of peak demand to th annual

consumpt on divided the number of hours in a year (8,760
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Table 1-12
BASE CASE INDUSTRIAL MOTOR ASSUMPTIONS

NEW YORK STATE -- 1986

Average Average Average Average Total Avg. Avg. Fraction
Size range size Number usage cost demand demand eff. life rebuilt

(HP) (HP) (xl000) (hrs/yr) (1986$) (Kwh/yr) (GWh/yr) (yrs)

< 1 0.28 105.46 400 40 120 13 70.0% 20 0%
1-5 1.34 104.28 921 165 1,150 120 80.5% 20 0%
5 20 8.61 113.19 2,050 655 15,574 1,763 85.0% 30 35%
21 - 50 25.86 37.60 3,139 1,500 68,406 2,572 89.0% 17 74%
51 - 125 80.55 19.78 3,656 4,500 242,712 4,801 91.0% 12 94%
> 125 195.00 10.68 3,913 10,500 613,372 6,549 93.3% 11 95%

Total 391 15,817

N"otes:
1. usage, cost and apply to the average size unit in any particular size range.
2. The total demand industrial motors is equal to 77.7% of the 1986 statewide industrial

demand of GWh.

Losses in Electric Power Systems"; IEEE Transactions
pp.803- 1985

"'-'''-'J.Jl.1J.'-.'.1'-.';;-'Il,,-,"v. Market Factors and Penetration Rates";
"-----'UIIUUU. Nov. 1987

on ... 11." ........................

3.

Sources:
1. "Classification and Evaluation of Electric Motors and Pumps"; U.S. Department of Energy;

lH.ohrllr:l't"'ir 1980
29 :McDonald. and HeN$ ........ ••/r... /
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The industrial peak-to-average demand ratios for
the state and for each of the seven utilities for both
summer and winter are presented in Table 1-130

111* UTILITY-SPECIFIC BREAKDOWNS

Total electricity sales for Central Hudson Gas &
Electric in 1986 were 4,159 The industrial sector

accounted for the largest fraction of electrici
consumption at 39% of the total@ The residential sector was
the second largest consumer of electrici at The
commercial sector followed with 22% of total electricity
consumption0

CHG&E experiences its peak demand during the summer0
The annual load factor for the utili defined as the
ratio of average annual load to peak load -- was The
1986 utility peak demand of 770 MW occurred at approximately
3:00 on July The industrial sector accounted for

approximately 37% of peak summer demand, or 285 6. The
commercial sector followed with 231 The 1986 winter
peak of 720 MW which occurred on January 15 at approximately
6:00 P$M was 7% lower than the summer pea 7

The residential sector in CHG&Eis service territory n
1986 was composed of approximately 202,000 households, 0

which 8 were si e-family The remainder of

the housing stock consists of small multi-family buildings
(2-4 units) at large multi-family buildings (5+ units)
at f mobile homes at and condominiums and other housing

s at 4%60 0

A detailed breakdown of electricity use in CHG&E's
residential sector is presented in Table The VEe
estimates in Table 1-14 are taken from a varie of sources,

as described in the statewide analysis@
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Table 1-13
INDUSTRIAL PEAK-TO-AVERAGE DEMAND RATIOS

NEW YORK STATE

Utility

Consolidated Edison
Niagara Mohawk Power Co.
Long Island Lighting Company
New York State Electric & Gas
Rochester Gas and Electric
Orange and Rockland
Central Hudson Gas & Electric

New York State

Annual :peak demand Peak to Average Ratio*
Consumption Summer Winter Summer Winter

(GWh) (MW) (MW)

1,436 305 207 1.86 1.26
10,676 1,536 1,551 1.26 1.27

1,482 199 255 1.18 1.51
2,899 489 516 1.48 1.56
1,781 321 272 1.58 1.34

461 125 108 2.38 2.05
1,631 285 215 1.53 1.15

20,366 3,336 3,071 1.43 1.32

Ratio is defined as the ratio of the peak demand to the average annual demand.

Sources:
1. Schedule Uniform Statistical Report; Submitted to the NY State Energy Office
2. Peak demand values are based on New York State Energy Office estimates.
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Table 1-14
RESIDENTIAL ELECTRICITY CONSUMPTION
CENTRAL HUDSON GAS & ELECTRIC ..... 1986

UEC per UEC per Fraction
appliance Saturation custonler of total

End use (kWh/yr) (%) (kWh/yr) (%)

Refrigerator 1,340 121.6% 1 24.0%
Space heating 10,150 10.5% 1,066

Single-family 11,354 9.7%
Multi-family 3,512 27.5 %

Lighting 900 100.0% 900 13.2%
Water heating 3,200 26.0% 832 12.2%
Clothes dryer 880 64.0% 563 8.3%
Color television 320 159.6% 511 7.5%
Freezer 1,000 43.1% 431 6.3%

range 700 59.0% 413 6.1 %
Room air conditioner 453 63.4% 287 4.2?iO
Central air conditioner 1,516 7.0% 106 1.6%
B&W television 100 63.1% 0.9%

Total 100.0%

Notes:
1. 1986 average i"r\Y'l,C"1I11"t"'1l"'li1t"1'·1r\14l per household was

Source: "Financial of the Owned Utilities Within
New York State"; NY State 1986
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space conditioning UECs are drawn from DOE-2 simulations

(also as described in the statewide analysis) and are based

on a downstate climate zone@ The saturation estimates are

from a 1987 CHG&E residential appliance saturation

Our analysis shows that refrigerators are the largest

residential end use of electricity, accounting fo 1,629

kWh/yr, or 2 of total residential The large

share is due to a moderately large VEe combined with a very

high Electric space heating is the second

largest residential end use of electricity at 1,066 kWh/yr,

or of residential consumption0 Lighting is the third

largest residential end use of electrici at 900 yr p or
13$2% of residential cons ion@ Water heating follows at

832 kWh!yr (1202%)0 The remaining end uses each account for

less than 1 of total residential use0

For the statewide analysis and utility-specific

analyses, we have ieal assumed that electrici use
the remaining unanalyzed, or umiscellaneous," end-uses --

which includes VCRs, microwave ovens, stereo equipment, and

small kitchen appliances -- is based on the difference

between the sum of all other end uses and the actual 1986

average residential sales per However, for CHG&E
our estimated cons ion of the analyzed end-uses is 309

over the reported average residential consumption of

6,492 kWh/y 2. Clearly, we have overestimated the

cons ion 0 one r more of the end-uses. Howeve, he

best available evidence indicates that each of the estimates

is reasonable and accurate. Absent compelling evidence to

the contrary, we have dec ded to Ie this minor discrepancy

stand.

Tabl s 1 15 and 16 present our breakdown of peak

demand fo CHG&E's sidential sector in summer and wint r,

Average peak summer demand per household is

1,334 Th peak winter demand is somewha hi er at 1,418

W Air conditioning accounts for 659 W per household, or

almost half of residential peak summe demand0
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Table 1 15
PEAK SU,MMER DEMAND

CENTRAL HUDSON GAS & ELECTRIC ..... 1986

Coincident
A vg. demand Peak/average demand per

per appliance* demand, ratio appliance Saturation
(W) (%) (W) (%)

Coincident
demand per Fraction
customer of total

(W) (0;0)

Room A/C** 207 3.38 699 63.4% 443 33.2%
Refrigerator 153 1.51 231 121.6% 281 21.1 %
Central A/C** 692 4.45 3,083 7.0% 216 16.2 %

Cooking range 80 2.15 172 59.0% 101 7.6%
Clothes dryer 100 1.46 147 64.0% 94 7.0%
Water heating 365 0.69 252 26.0% 66 4.9%
Freezer 114 1.28 146 43.1 % 63 4.7%
Lighting 103 0.42 43 100.0% 43 3.2%
Color television 37 0.42 15 159.6% 24 1.8%
B&W television 11 0.42 5 63.1 % 3 0.2%
M.iscellaneous 0 0.42 0 100.0% 0

Total 1,334 100%

* The average demand is equal to the annual consumption divided hours per year.
** The demand for air conditioners is averaged over the three summer months
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Table 1-16
RESIDENTIAL PEAK WINTER DEMAND

CENTRAL HUDSON GAS & ELECTRIC - 1986

End use

Coincident
Avg. demand Peak/average demand per

per appliance* demand ratio appliance Saturation
(W) (%) (W) (%)

Coincident
demand per Fraction
customer of total

(W) (%)

Space heating 1,187 3.95 4,684 10.5% 492 34.7%
Lighting 103 1.93 199 100.0% 199 14.0%
Water heating 365 1.78 651 26.0% 169 11.9%
Clothes dryer 100 2.54 255 64.0% 163 11.5%
Refrigerator 153 0.76 116 121.6% 142 10.0%
Color television 37 1.93 71 159.6% 113 8.0%
Cooking range 80 1.46 117 59.0% 69 4.8%
Freezer 114 1.18 135 43.1% 58 4.1%
B&W television 11 1.93 22 63.1% 14 1.0%

Total 1,418 100%

* The average demand is equal to the annual consumption divided by 8,760 hours per year.
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Refrigerators and freezers together account for 344 W or 26%

of peak The remaining 331 W is divi d between the

other end

Table 1-16 presents the breakdown of residential peak

demand in the As expected, air conditioning is

replaced by space heating, which accounts for 492 W per

household, or 3 of peak demand Li ting accounts for 199

W (14%) of peak demand, almost five times hi r than in the

summer due to the later hour and shorter s at which the

winter peak occurS0 The remaining 726 W is div ded between

the other end

3@
As described earlier, our analysis of commercial sector

bui d ngs is on a simulation of seven different

building s -- offices, retail stores, hotels, hospitals,

supermarkets, schools and small commerc al The

DOE-2 model is used fo he commercial sector simulations as

twas fo the residential space cond tion ng analysis. For

CHG& fis service territory, we have used the modeling results

bas d on the downstate climate zone0

Our estimate of he distribution of floorspace among the

var ous bui ding s is taken from the CEDMS model as

described earli r. We estimate total commercial floorspace

n CHG& is erv ce territory at approximately 100 million

Sma 1 bu dings account 0 th argest ract on of

th otal at 2 Th n a ge ct ons of total

oorspac a f om educat anal buildings (1 ), office

bu ldings (1 ), and retail tares (12%). Unanalyzed

building s account £0 0 total commercial

00 spac

Us ng our floorspa e estimates and the DOE-2 modeling

ults for the downstate climate zone, we have compiled a

breakdown of electrici consumption building and by
end use in CHG&E's serv ce territory0 This breakdown is

pres nted n Table 1-17 0 fice build ng account for 2

o e tr ci consumpt on The next la gest fractions of
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Table 1-17
Pl'flU't'.ll ..I..:..dl'\.'\.....JL.n.L ELECTRICITY CONSUMPTION

CENTRAL HUDSON GAS & ELECTRIC - 1986
(GWh/year)

HVAC Lighting Miscellaneous Total Fraction

Office building 157 63 9 229 24.6 %

Retail store 94 44 3 142 15.2%

Hotel 24 10 6 40 4.3%

I-Iealth 38 26 17 80 8.6%

Supermarket 12 22 61 95 10.2%

Education 73 54 26 153 16.4%

Small 36 78 10 124 13.3%

Other 68 7.3%

Total 434 296 133 931
Fraction** 50.3% 34.3% 15.4%

* '"[here is no end-use breakdown for "other buildings" because
** End use fractions based on modeled
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electrici cons ion are due to educational buildings
(16%), retail stores (15%), small buildings (13%), and
supermarkets The remaining building types account
for less than 10% Unanalyzed building s account
for 7% of commerc a1 cons In terms of

end use, HVAC accounts for 50% of the electricity consumed
in CHG&EGs commerc al sector while Ii ting accounts for a

Table presents a breakdown of electrici use by
industry The data presented in this table is drawn
from reports submitted the utilities to the New York
State Energy Offi Chemicals and allied products (SIC
28) and electric and electronic machinery (SIC 36) each
accounted for just over 3,000 GWh in 1986 or 1 of electric
sales to the indust ial Primary metals (SIC 33),

machinery electrical (SIC 35), transportation
equi (SIC 37), stone, clay, glass, and concrete (SIC
32), paper and allied products (SIC 26), and food and
kindred products (SIC 20) all accotinted for 6 to 10% of
industrial sales0

We estimate that motors account for 84% of industrial
electrici use in CHGIEts service territory, as shown in
Table 1-18@ This estimate is based on a breakdown of
fraction of el ctrici used motors SIC code
nationwi 4 We further es imate that 1 t ng accounts for

7% of total industrial cons ion and that process ng

(electrolysis, heat, accounts for most of the
remaining 1 of ndustrial electricity consumption@

B

1

Total electrici sales for Consolidated Edison in 1986
were 30,167 The commercial sector accounted for the

largest fraction 0 elec riei

4
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Table 1-18
INDUSTRIAL ELECTRICITY CONSUMPTION

CENTRAL HUDSON GAS & ELECTRIC - 1986

Electricity
Electricity Fraction consumption Fraction

SIC Industry Consumption of total by motors by motors
(GWh) (GWh)

36 Electric & Electronic Machinery 1,214.1 74.5% 1,007.7 83%
32 Stone, Clay, Glass & Concrete Products 190.5 11.7% 175.3 92%
34 Fabricated Metal Products 52.6 3.2% 44.7 85°Al
26 Paper & AIled Products 33.1 2.0% 26.8 81%
27 Printing, Publishing & Allied Products 25.2 1.5% 18.4 73%
39 Miscellaneous Manufacturing 21.0 1.3% 14.7 70%
35 Machinery except Electrical 18.6 1.1 % 15.0 81 %

Mining, Quarrying & Oil and Gas Extraction 16.6 1.0% N/A
30 Rubber & Misc. Plastics Products 14.1 0.9% 12.3 87%
28 Chemicals & Allied Products 13.8 0.8% 8.7 63 %

20 Food and Kindred Products 10.9 0.7% 8.8 81 0/0
22 Textile Mill Products 7.1 0.4% 5.6 79 %

33 Primary Metal Industries 5.2 0.3% 4.0 77%
25 Furniture & Fixtures 2.5 0.2% 1.8
29 Petroleum Refining and Related Industries 1.9 0.1 % 1.6 83%
23 Apparel & Other Finished Products 1.5 O.l°h 1.1 73 %

24 Lumber & Wood Products Furniture 1.1 O.I°h 0.8 74%
31 Leather & Leather Products 0.5 O.ooh 0.3 73%
38 Analyzing & Controlling Instruments 0.3 0.0 % 0.2 70 0Al
21 Tobacco Manufacturers 0.1 0.0% 0.0 73%
37 Transportation Equipment 0.0 0.0% 0.0 76%

Total 100.0% 1,361.8 84%

Sources:
1. Schedule XV, Uniform Statistical Report; Submitted to the NY State Energy Office
2. "Classification and Evaluation of Electric Motors andPumps"; U.S. Dept. of Energy; Feb. 1980
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tota10 The residential sector was the second largest

consumer of electricity at 27%0

Con Ed experiences its peak demand during the summer0

The annual load factor for the utility -- defined as the

ratio of average annual load to peak load -- was The
1986 utility peak demand of 7,641 MW occurred at
approximately 4 00 on July The commercial sector

accounted for approximately 61% of peak summer demand, or
4,653 MW67 • The residential sector followed with 2,670
The 1986 winter peak of 5,164 MW which occurred on January
14 at approximately 6:00 P@M was 32% lower than the summer
pea 8

2

The residential sector in Con Ed's service territory in

1986 was composed of approximately 2,475,000 households, of
which 8 were multi-family buildings69 ,70 0 The remainder of

the housing stock consists of si e-family dwellings at 1

and other housing s
A detailed breakdown of electrici use in Con Ed's

residential sector is presented in Table 1-19 The UEe

estimates in Table 1-19 are taken from a varie of sources j

as described in the statewide The estimates of
space conditioning UECs are drawn from DOE-2 simulations
(also as described in the statewide analysis) and are based

on a downstate climate zone The saturation stimates are

rom 1986 Con Ed sidential appliance satu tion su

Ou an ly is shows that refrigerators are the largest

res dential end use of electricity, accounting for 1,442
kWh!yr, or of tota residential The large

share due to a moderately large UEC combined with a very
hi saturation. Li ting is the second largest residential

end use of electrici at 900 kWh/yr, or 21. of
s dent al Television viewing (color and

back & white combined) is the third largest residential end

u of e ectrici at 572 kWh/yr j or 13.7% 0 residential
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Table 1-19
RESIDENTIAL ELECTRICITY CONSUMPTION

CONSOLIDATED EDISON - 1986

VEC per DEC per Fraction
appliance Saturation customer of total

End use (kWh/yr) (kWh/yr)

Refrigerator 1,340 107.6% 1,442 34.4%
Lighting 900 100.0% 900 21.5%
Color television 320 158.3% 507 12.1 %
Room air conditioner 450 88.6% 399 9.5%
Space heating 5,672 5.2% 292 7.0%

Sirigle- family 11,354 3.8%
Multi-family 3,512 6.0%

Water heating 3,200 5.5% 176 4.2%
Cooking range 700 18.3% 128 3.1 %
Clothes dryer 880 11.4% 100 2.4%
Freezer 1,000 9.3% 93 2.2%
Central air conditioner 1,516 5.8°h 88 2.loAJ
B&W television 100 65.3% 65 1.6%

Total 4,190 100.0%

Notes:
1. 1986 average consumption per household was 4,179 kWh/yr.

Source: "Financial Statistics of the Major Privately Owned Utilities Within
New York NY of Public Service; 1986
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cons The remaining end uses each account for 2-10%
of total residential

For the statewide analysis and utility-specific
analyses, we have assumed that typical electricity use by
the remaining unana ed, or "miscellaneous", end-uses
which incl VCRs, microwave ovens, stereo equipment, and
small kitchen appliances -- is based on the difference
between the sum of all other end uses and.the actual 1986
average residential sales per cllstomer@ However, for Con
Ed, our estimated consumption of the analyzed end-uses is 11
kWh/yr over the reported average residential consumption of
4,179 2 Clear, we have overestimated the

cons ion of one or more of the However, the
best available evidence indicates that each of the estimates
is reasonable and accurate@ Absent compelling evidence to
the contrary, we have decided to let this minor discrepancy

stand0

Tables 1-20 and 1-21 present our breakdown of peak
demand for Con Ed's residential sector in summer and winter,
respective Average peak summer demand per household is
1,193 W The peak winter demand lower at
695 W0 Air conditioning accounts for 798 W per household,
or two-thirds of residential peak summer
Refrigerators and freezers together account for 263 W or 22%
of peak The remaining 132 W is divided between the

other end lAses 0

Table 1-21 presents the breakdown of residential peak

demand in the winter@ Lighting accounts for 199 W, or 29%
of peak demand, almost five times higher than in the summer

due to the later hour and shorter days at which the winter
peak oecu Space heating accounts for 146 W per
household, or 21% of peak demand@

3 0

As dese ibed earlier, our analysis of commercial sector
buildings is based on a simulation of seven different
building s - offices, retail stores, hotels, hospitals,

45



Table 1-20
RESIDENTIAL PEAK SUMMER DEMAND

CONSOLIDATED EDISON - 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction

per appliance* demand ratio appliance Saturation customer of total
Appliance (W) (%) (W) (%) (W) (%)

Room A/C** 207 3.38 699 88.6% 619 51.9%
Refrigerator 153 1.51 231 107.6% 249 20.8%
Central A/C** 692 4.45 3,083 5.8% 179 15.0oAJ
Lighting 103 0.42 43 100.0% 43 3.6%
Cooking range 80 2.15 172 18.3% 31 2.6%
Color television 37 0.42 15 158.3% 24 2.0%
Clothes dryer 100 1.46 147 11.4% 17 1.4%
Water heating 365 0.69 252 5.5% 14 1.2%
Freezer 114 1.28 146 9.3% 14 1.1 %
B&W television 11 0.42 5 65.3% 3 0.3%
Miscellaneous 0 0.42 0 100.0% 0 0.0%

Total 1,193 100%

* The average demand is equal to the annual consumption divided by 8,760 hours per year.
** The demand for air conditioners is averaged over the three SUlnmer months only.
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Table 1-21
RESIDENTIAL PEAK \tVINTERDEMAND

CONSOLIDATED E"DISON - 1986

End use

Coincident
demand Peak/average demand per

per appliance* demand ratio appliance Saturation
(W) (%) (W) (%)

Coincident
demand per Fraction
customer of total

(W) (%)

Lighting
Space heating
Re f rigerator
Color television
Water heating
Clothes dryer
.........." ...., ................ _ range
B&W television
Freezer

Total

103 1.93 199 100.0%
750 3.74 2,806 5.2%
153 0.76 116 107.6%

37 1.93 71 158.3%
365 1.78 651 5.5%
100 2.54 255 11.4%

80 1.46 117 18.3%
11 1.93 22 65.3%

114 1.18 135 9.3%

199
146
125
112

36
29
21
14
13

695

28.6%
21.0%
18.0%
16.1 %

5.2%
4.2%
3.1 %
2.1%
1.8%

100%

'The average dernand is to the annual consumption divided
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supermarkets, schools and small commercial buildings0 The

DOE-2 model is used for the commercial sector simulations as

it was for the residential space conditioning analysis0 For

Con Ed's service territory, we have used the modeling
results based on the downstate climate

We estimate a total of approximately 1,752 million f

of commercial floorspace in Con Ed's service
Office buildings account for the largest fraction of this
total at 37%@ Small buildings and retail stores account for

17% and 10% of commercial floorspace, respectively@

Unanalyzed building types account for 18%@ The remaining

building s each account for less than 10% of total
commercial floorspace@

Our breakdown of electricity cons ion by building

and end use in Con service territory is
presented in Table 1-22@ Office buildings account for 52%
of electrici cons ion, by far the largest

The next largest fraction of electricity consumption is due
to retail stores (1 Unanalyzed building types account

for of commercial electricity consumption while the other

analyzed building s each account for less than 8% of

commercial electrici consumption0 In terms of end use,
HVAC accounts for almost 60% of the electrici consumed in

Con Ed 1 s commercial sec or0 Li ting accounts for almost a
third@

4
Table 23 presents a breakdown of electrici use by

industry The data presented in this table is drawn
rom reports submitted the utilities to the New York

State Energy 0 f c 3 Miscellaneous manufacturing (SIC 39)

account d for 230 GWh in 1986, or 16% of electric sales to
the industrial s ctor. Printing, publishing and allied
products (SIC 27) accounted for 12% of industrial sales$

Food and kindred products accounted for a further 11% of

total industrial sales$ The remaining industries each
accounted for less than of industrial consumption0
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Table 1-22
COMMERCIAL ELECTRICITY CONSUMPTION

CONSOLIDATED EDISON -- 1986
(GWh/year)

HVAC Lighting Miscellaneous Total Fraction

Office building 6,528 2,605 382 9,514 51.9%

Retail store 661 48 2,121 11.6%

Hotel 260 106 62 428 2.3%

I-Iealth facility 337 232 152 721 3.9%

Supermarket 139 264 734 1,137 6.2%

Education bldg. 656 481 237 1,373 7.5%

Small building 395 847 109 1,350 7.4%

Other 1,686 9.2%

Total 9,725 5,196 1 18,332
Fraction** 58.4% 31.2% 10.4%

* There is no end-use breakdown for "other buildings" because they vvere not modeled.
** End use are based on tnodeled buildings.
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Table 1-23
INDUSTRIAL ELECTRICITY CONSUMPTION

CONSOLIDATED EDISON -- 1986

SIC Industry

Electricity
Electricity Fraction consumption Fraction

consumption of total by motors by motors
(GWh) (GWh)

39 Miscellaneous Manufacturing 228.6 15.9% 160.0 70%
27 Printing, Publishing & Allied Products 175.3 12.2% 127.9 73%
20 Food and Kindred Products 153.1 10.7% 124.0 81 %
28 Chemicals & Allied Products 142.1 9.9% 89.5 63%
36 Electric & Electronic Machinery 137.5 9.6% 114.1 83%
35 Machinery except Electrical 114.9 8.0% 93.1 81 %
30 Rubber & Misc. Plastics Products 94.1 6.6% 81.8 87%
23 Apparel & Other Finished Products 83.9 5.8% 61.3 73%
34 Fabricated Metal Products 65.2 4.5% 55.4 85%
37 Transportation Equipment 52.9 3.7% 40.2 76%
26 Paper & AlledProducts 40.7 2.8% 33.0 81 %
38 Analyzing & Instruments 40.3 2.8% 28.2 70%
33 Metal Industries 39.9 2.8% 30.8 77%
22 Textile Mill Products 21.8 1.S% 17.2 79%
32 Glass & Concrete Products 21.1 I.soh 19.4 92%
29 Petroleum Refining and Related Industries 9.3 O.6°h 7.7 83%
31 Leather & Leather Products 6.4 0.4% 4.6 73%
24 Lunlber & Wood Products Furniture 4.3 0.3% 3.2 74%
25 Furniture & Fixtures 4.3 0.3 % 3.2 74%

& Oil and Gas Extraction 0.0 0.0% N/A
21 Tobacco Manufacturers 0.0 0.0% 0.0 73%

Total 100.0% 1,094.6 76%

Sources:
I. Schedule Uniform Statistical Submitted to the NY State Energy Office

"Classi fication and Evaluation of Electric Motors and Pumps"; U.S. Dept. of Feb. 1980
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We estimate that motors account for 76% of industrial
electricity use in Con Ed's service territory, as shown in
Table 1-23$ This estimate is based on a breakdown of

fraction of electricity used by motors by SIC code

nationwi We further estimate that lighting accounts for
7% of total industrial consumption and that processing
(electrolysis, heat, etc0) accounts for most of the
remaining 17% of industrial electricity

Total electricity sales for Long Island Li ing Company
in 1986 were 14,394 The residential sector accounted
or the largest fraction of electricity cons ion at 43%

of the total$ The commercial sector was the second largest
consumer of electricity at 36%. The industrial sector
followed with 1 of total electrici cons ion$

LILCO experiences its peak demand during the
The annual load factor for the utility defined as the
ratio of average annual load to peak load -- was The
1986 utili peak demand of 3,387 MW occurred at
approximat ly 6:00 P.M. on July 776 • The residential sector

accounted for approximately 56% of peak summer nd, or
1,853 The commercial sector followed with 1,257 MW.

The 1986 winter pe k of 2,577 MW which occurred on January

28 approximately 7:00 P M was 2 lower than the summer
pea

The residential sector in LILCO's service territory in

1 86 wa composed 0 approximately 861,000 households, of
which 8 were si e-family dwellings79 ,80. The remainder of

the housing stock consists of small multi-family buildings
(2-4 units) at large multi-family buildings (5+ units)

t I mobile homes at 1% and condominiums at
A detailed breakdown of electricity use in LILCO's

residential sector is presented in Table 1-24. The VEC
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Table 1-24
RESIDENTIAL ELECTRICITY CONSUMPTION
LONG ISLAND LIGHTING COMPANY -- 1986

UEe per UEC per Fraction
appliance Saturation customer of total

End use (kWh(yr) (%) (kWh/yr) (0;0 )

Refrigerator 1,340 125.0% 1,675 23.1 %
Miscellaneous 1,482 100.00iO 1,482 20.4%
Lighting 900 100.0% 900 12.4%
Color television 320 185.0% 592 8.2°h
Space heating 10,538 5.0% 529 7.3%

Single-family 11,354 4.8%
3,512 10.0%

Room air conditioner 450 111.0% 500 6.9%
Clothes dryer 880 55.0% 484 6.7%
Cooking range 700 50.0% 350 4.8 %

Freezer 1,000 26.0% 260 3.6 %

\tVater 7.0 % 224 3.1 %

Central air conditioner 1,516 14.0% 212 2.9 %

B&W television 100 53.0% 53 0.7%

Total 100.0%

per household was
L' .... Owned Utilities \tVithin

1986

1986 average '-'VI.l':'UJ.H.UIL.l\

Source: "Financial Statistics of the
New York State"; NY State of Public -''''''-'l,.r'L''·

Notes:
1.
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estimate n Table 1 24 a ken from a variety of sources,

as described n the statewide analysis$ The estimates of

space conditioning UECs are drawn from DOE-2 simulations
(also as desc bed in the statewide analysis) and are based
on a downstate clima e zone0 The saturation estimates are
from a 1986 LILCO residen i 1 appliance saturation Sil

Our na ys shows that re r gerators are the largest
residential en use of elect iei accounting for 1,675
kWh 1 02 of tots residential cons The large

share is due to a moderately large UEC combined with a very

hi Misce laneous uses are the second largest
residential end us 0 lect ic at 1 1482 kWh r, or 20%
of reside11t a1 L ting is the third largest
residential end use of e ct ici at 900 kWh!yr, or 1 of

account for less han 1
res dential C011S ion The rema ning end uses each

o t ta residential
Tabl s 1 25 nd 1 26 pres nt our breakdown of peak

demand fo LILCO's residential sector in summer and wint r,

respect ve Average peak summer demand per household is

1 864 The pe k wint demand is 2 lower at 1,336
or 1 / 208 W per household l or

peak summer

together account for 327 W or 17%ze sRe rigerato sand

Air condit on ng ccoun s

almos two thirds of re

The remain ng end us s each account for

o peak ummer demand@1 58 han

Tabl 1 2 6 1J n br akdown of residential peak
demand n the winter Ai conditioning is replaced
miscellaneous nd-uses wh h account d for 327 W (2 ),
spac heat ng a 243 W (1 nd Ii ting at 199 W (1 ).

au analysis of commercial sector

The remaining 567 Wid vided

3

A dese ibed

tween the other end us s.

s based on a imulation of seven differentbuilt1ings

build ng s -- 0 fi S, ret il stores, hotels, hospitals,

upermarkets, school and rna 1 commercial buildings. The
DOE-2 model i u ed or the comme ial s etor simulations s



Table 1-25
RESIDENTIAL PEAK SUMMER DEMAND

LONG ISLAND LIGHTING - 1986

Coincident
demand Peak/average demand per

per appliance* demand ratio appliance Saturation
(W) (%) (W) (%)

Coincident
demand per Fraction
customer of total

(%)

Room A/C** 207 3.38 699 111.0% 776 41.6%
Central A/C** 692 4.45 3,083 14.0% 432 23.2%

153 1.51 231 125.0oib 289 15.5%
80 2.15 172 50.0 % 86 4.6%

Clothes 100 1.46 147 55.0% 81 4.3%
Miscellaneous 169 0.42 71 100.0% 71 3.8%

103 0.42 43 100.0% 43 2.3°ib
Freezer 114 1.28 146 26.0% 38 2.0 %

Color television 37 0.42 15 185.0% 28 1.5%
Water 365 0.69 252 7.0% 18 0.9%
B&W television

Total 100%

*: The average demand is to the annual .... "'1t"}C'111Y'l>"'l>1"''l>T1r''1Y"ll divided hours per year.
'rhe demand for air conditioners is over the three summer months

54



Table 1-26
RESIDENTIAL PEAK WINTER DEMAND
LONG ISLAND LIGHTING co. - 1986

End use

Coincident
Avg.demand Peak/average demand per

per appliance* demand ratio appliance Saturation
(W) (%) (W) (%)

Coincident
demand per Fraction
customer of total

(W) (%)

Miscellaneous 169 1.93 327 100.0% 327 24.5%
heating 1,233 3.94 4,863 5.0% 243 18.2%

'103 1.93 199 100.0% 199 14.9%
153 0.76 116 125.0% 146 10.9%

Clothes dryer 100 2.54 255 55.0% 140 10.5%
Color television 37 1.93 71 185.0% 131 9.8%

range 80 1.46 117 50.0% 58 4.4%
365 1.78 651 7.0% 46 3.4%
114 1.18 135 26.0% 35 2.6%

11 1.93 22 53.0% 12 0.9%

Total 100%

demand is to the annual consumption divided hours per year.
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it was for the residential space conditioning For

LILCO§s service territory, we have used the modeling results

based on the downstate climate

We estimate that total commercial floorspace in LILCO's

service territory is approximately 554 million ft 2 & Small

buildings account for the largest fraction of this total at

16%@ Office buildings, educational buildings and retail

stores follow at 21%, 16%, and 14%, respectively@

Unana ed building types account for 16% of total

commercial floorspace@

Using our floorspace estimates and the DOE-2 modeling

results we have compiled a breakdown of electrici

cons ion building type and by end use in

service territorY$ This breakdown is presented in Table 1-

Office buildings account for 31% of electrici

cons ion, far the largest fraction& The next largest

fract ons of electrici cons ion are due to retail
stores (17%), educational buildings (11%), small buildings

(11%) and supermarkets (1 ). Unanalyzed building s

account for 1 of commercial electrici HVAC

accounts for over 5 of commercial electrici consumption

when broken down end use, while Ii ting accounts for

just over a third0

.4 @

Tabl 28 presents a breakdown of electricity use by
indu try Th data presented in this table is drawn

from reports submitted the utilities to the New York
State Energy Offic 2 Transportation equipment (SIC 37) and

1 ctric and el cronic machinery (SIC 36) each accounted

fo ju t over 300 GWh in 1986 or 21-22% of electric sales to

he ndustr al sector. The remaining SIC sectors each
ccounted for 1 58 than of industrial sales@

We estimate that motors account for 78% of industrial

elect ic use in LILCO's service territory, as shown in

Table 1-28. This estimate is based on a breakdown of

raction of electr ci used motors by SIC code
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Table 1-27
COMMERCIAL ELECTRICITY CONSUMPTION

LONG ISLAND LIGHTING ..... 1986

HVAC IViisce11aneous Total Fraction
......._-_..

Office 436 64 30.9%

store 583 273 20 876 17.0%

Hotel 26 10 6 42 0.8%

Health 149 103 67 319 6.2%

62 117 325 503 9.8%

Education 344 252 124 720 14.0%

Small 164 353 45 563 10.9%

Other 536 10.4%

Total 1 1 652 5,154
Fraction *-k 52.4% 33.4% 14.1 %

There
**

no end-use breakdown for "other
fractions based on modeled

57

were not modeled.



Table 1-28
INDUSTRIAL ELECTRICITY CONSUMPTION

LONG ISLAND LIGHTING CO. - 1986

Electricity Fraction consumption Fraction
SIC Industry Consumption of total motors by motors

(GWh) (GWh)

37 Equipment 328.2 22.2% 249.5 76%
36 Electric & Electronic Machinery 316.3 21.3% 262.5 83%
35 except Electrical 139.7 9.4% 113.2 81 %
38 Analyzing & Controlling Instruments 132.6 9.0% 92.8 70 %

Other Industrial 102.6 6.9% N/A
27 & Allied Products 98.5 6.6% 71.9 73%
34 Fabricated Metal Products 84.6 5.7% 71.9 85 %

28 Chemicals & Allied Products 68.3 4.6 % 43.0 63%
20 Food and Kindred Products 68.2 4.6% 55.3 81 %
30 Rubber & Misc. Plastics Products 61.6 4.2% 51.2 83%
26 & AIled Produets 48.7 3.30/0 39.5 81 0/0
33 Metal Industries 32.1 2.2% 24.7 77 %

& Oil and Gas Extraction N/A
21 Tobacco Manufacturers 0.0 0.0% 0.0 73%
22 Textile I\1ill Products 0.0 0.0% 0.0 79%
23 & Other Finished Products 0.0 0.0% 0.0 73%
24 LUInber & Wood Products Furniture 0.0 0.0% 0.0 74%
25 Furniture & Fixtures 0.0 0.0% 0.0 740/0
29 Petroleum and Related Industries 0.0 a.GoAl 0.0 87%
31 Leather & Leather Products 0.0 O.OOAl 0.0 73%
32 , Glass & Concrete Products 0.0 0.0% 0.0 92%

'T'otal 1.5 100.0 % 1,155.4 78%

Sources:
, Schedule Uniforn1 Statistical Submitted to the NY State Energy Office

2, "Classi fication andE.valuation of Electric Motors and , U.S. Dept. of Feb. 1980
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nationwi 3$ We further estimate that t ng accounts for

7% of total industrial cons ion nd that processing

(electrolysis, heat, etc@) accounts or most of the

remaining 1 of indu trial electrici con ion.

Total electrici sales fo New York St te Electric &
Gas in 1986 were 11,807 4@ The res dential sector

accounted for the largest fraction 0 1 trici

cons ion at 41% of the tot 1 ndus ia1 sector was

the second largest consumer of el ct ty t 2 The
commercial sector followed with 23% of tot 1 lectrici
COIlS ion0

NYSEG experiences its pea demand dur ng the winter.
The annual load actor for the ut 1 de ined as the

t 0 of average nnual load 0 peak 10 was 72%& The

1986 ut 1 peak demand 0 2;268 MW 0 urre at

approx mately January 14 at 7:00 p* sidential

eto accounted or approximat ly 4 peak winter

demand, or 942 The commerc a1 followed with 785

MW. The 1986 summer peak 0 1,894 MW wh ch occurred at

approximately 1:00 P.M. on JUly 7 was lower than the
\f>J'int r pe

Th res 1'1 NY EG 9 s S x·v· te itory in

1986 was composed 0 approximat y 635,000 households, of
vlhic11 7 we single am ly ng , 89 The remainder of

the hallS ng tack consist of small mul amily buildings

(2-4 un ts) a 11%, large multi f m bu Idings (5+ units)

t %, mobile homes at and condominium and other housing

s at 3%
A detailed breakdown of lectrici

s denti 1 sector is presen ed n Tabl

tima in Table 1 29 a aken rom
a de bed in he st ewide anal i

9

II n NYSEG's

1-290 The UEC

va i of sou es,

The stimates of



Table 1-29
RESIDENTIAL ELECTRICITY
NEW YORK STATE ELECTRIC & GAS - 1986

UEC per UEC per Fraction
appliance Saturation customer of total

End use (kWh/yr) (%) (kWh/yr) (%)

Refrigerator 1,340 122.0% 1 21.7%
Space heating 12,641 10.0% 1,260 16.7%

Single- family 14,569 9.5%
Multi-family 4,770 12.8%

Water heating 3,200 33.0% 1,056 14.0%
900 100.0% 900 11.9%

Miscellaneous 784 100.0% 784 10.4%
Freezer 1,000 51.0% 510 6.8%
Clothes dryer 880 52.0% 458 6. lOA>
Color television 320 123.5% 395 5.2%

range 700 53.0% 371 4.9°A>
Room air conditioner 278 27.5% 76 I.O°A>
B&W television 100 53.S°A> 54 0.7%

989 4.0% 40 0.5%

Total 100.0%

Notes:
1. 1986 average per household was

Source: "Financial Statistics of the Owned Utilities Within
New York State"; NY State of Public Service; 1986
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space conditioning UECs are drawn from DOE-2 simulations
(also as described in the statewide analysis) and are based
on an upstate climate The saturation estimates are
from a 1985 NYSEG residential appliance saturation survey90@

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,635
kWh , or 2 of total residential consumption@ The large
share is due to a moderately large UEC combined with a very
high saturation@ Electric space heating is the second
largest residential end use of electricity at 1,260 kWh/yr,
or 17% of residential Water heating is the
third largest residential end use of electricity at 1,056

kWh ,or 1 of residential consumption$
Tables 1-30 and 1-31 present our breakdown of peak

demand for residential sector in summer and winter,
respectively@ Average peak summer demand per household is
868 W. The peak winte demand is almost twice as high at
1 / 686 W. Refrigerators and freezers together account for
357 W or 41% of peak demand@ Air conditioning accounts for
164 W per household, or 20% of residential peak summer
demand$ 'rhe remaining end uses each account for less than

of residential peak summer demand$
Table 31 presents the breakdown of residential peak

demand in he wint Space heating accounts for 595 W per
household, or 3 0 peak dernand$ Water heating, lighting,
re rige tors and ire ers and miscellaneous end-uses each
account or 10 13% 0 peak demand$ The remaining 293 W is
div ded between the other end uses.

As described earlier, our analysis of commercial sector
bui dings is based on simulation of seven different
bu lding s offices l retail stores, hotels, hospitals,
supermarkets, schools and small commercial buildings@ The
DOE-2 model is used for the commercial sector simUlations as
it was for the residential space conditioning analysis0 For
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Table 1-30
RESIDENTIAL PEAK SUMMER DEMAND

NEW YORK STATE ELECTRIC & GAS ..... 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction

per appliance* demand ratio appliance Saturation customer of total
(W) (%) (W) (%) (W) (%)

Refrigerator 153 1.51 231 122.0% 282 32.5%
Cooking range 80 2.15 172 53.0% 91 10.5%
Water heating 365 0.69 252 33.0% 83 9.6 %

Room A/C** 127 2.33 296 27.5% 81 9.4%
Central A/C** 452 4.31 1,945 4.00/0 78 9.0%
Clothes 100 1.46 147 52.0% 76 8.8%
Freezer 1.14 1.28 146 51.0% 75 8.6%

103 0.42 43 100.0% 43 5.0%
Miscellaneous 89 0.42 38 100.0% 38 4.3%
Color television 37 0.42 15 123.5% 19 2.2°iO

II 0.42 5 53.5°AJ 3

Total 868 1000/0

* 'The average demand is to the annual divided hours per year .
.. The demand for air conditioners is over the three summer months only.
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Table 1-31
RESIDENTIAL PEAK WINTER DEMAND

NEW YORK STATE ELECTRIC & GAS - 1986

End use

Coincident
Avg. demand Peak/average demand per

per appliance* demand ratio appliance Saturation
(\N) (Oh) (\N) (%)

Coincident
demand per Fraction
customer of total

(\N) (%)

100%

35.3%
12.7%
11.8%
10.3%

8.4%
7.9%
5.2%
4.1%
3.7%
0.7%

595
215
199
173
142
132

87
69
62
12

1,686

heating 1,515 3.93 5,947 10.Goh
Water heating 365 1.78 651 33.0%

103 1.93 199 100.0%
Miscellaneous 89 1.93 173 100.0%

153 0.76 116 122.0%
Clothes dryer 100 2.54 255 52.0%
C:olor television 37 1.93 71 123.5%
f"reezer 114 1.18 135 51.0%

range 80 1.46 117 53.0%
television 11 1.93 22 53.5%

l-'he average demand is equal to the annual consumption divided hours per year.
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NYSEG's service territory, we have used the modeling results
based on the upstate climate zoneo

Our estimates of floorspace are derived from
the CEDMS model as described earliero We estimate total
commercial floorspace in NYSEG's service territory at
approximately 281 million ft 2

@ Small buildings account for
the largest fraction of this total at 26%@ Educational
buildings follow at 22%@ Unanalyzed building types account
for 11% of total commercial

Using our floorspace estimates and the DOE-2 modeling
results we have compiled a breakdown of electricity
consumption by building type and by end use in NYSEG's
service territory0 This breakdown is presented in Table
1 Electrici use is fairly evenly distributed between
office buildings, which account for 23% of electricity
consumption, educational building types (20%), retail stores
(17%)@ Small buildings and supermarkets account for 12% and
10% of commercial electricity consumption,
Unana ed building types account for 9% of commercial
electrici In terms of end use, HVAC accounts
for just under half of the electrici consumed in NYSEG's
commercial Li ting accounts for 36% while
miscellaneous end uses account for the remaining 16% of
commercial electrici cons

4 @

Table 33 presents a breakdown of electricity use
industry The data presented in this table is drawn
from reports submitted the utilities to the New York
State Energy Offie Machinery (exc electrical) (SIC
35) accounted for 1 of of electric sales to the industrial
sector@ Other industrial and stone, clay, glass, and
concrete (SIC 32) each accounted for 11% of industrial
electric sales0 The remaining industrial sectors each
ccounted for less than 10% of industrial

We estimate that motors account for 80% of industrial
electrici use in NYSEG's service territory, as shown in
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Table 1-32
COMMERCIAL ELECTRICITY CONSUMPTION

NEW YORK ELECTRIC & GAS ..... 1986
(GWh/year)

HVAC Lighting Miscellaneous Total Fraction

Office building 443 179 26 648 23.4%

Retail store 302 157 12 471 17.0%

Hotel 49 24 14 87 3.1 %

Health 64 49 32 145 5.2%

29 67 187 284 10.2%

Education 249 200 98 547 19.7%

Small 87 220 28 335 12.1 %

Other 255 9.2 %

Total 1 896 398
Fraction** 48.6% 35.6 % 15.8 %

T'here is no end-use breakdown for "other ................. _&A .. _"-'

End use fractions are based on modeled
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Table 1-33
INDUSTRIAL ELECTRICITY CONSUMPTION

NEW YORK STATE ELECTRIC & GAS - 1986

SIC Industry

Electricity
Electricity Fraction consumption Fraction

Consumption of total by motors by motors

35 except Electrical 529.3 18.3% 428.7 81 %
Other Industrial 330.4 11.4% N/A

32 Stone, Clay, Glass & Concrete Products 306.7 10.6% 282.1 92%
37 Transportation Equipment 266.9 9.2% 202.8 76°ib
20 Food and Kindred Products 236.3 8.1 % 191.4 81 %
36 Electric & Electronic Machinery 230.6 8.00h 191.4 83%
28 Chemicals & Allied Products 177.3 6.1 % 111.7 63 %

34 Fabricated Metal Products 165.5 5.7% 140.7 85%
30 Rubber & Misc. Plastics Products 143.4 4.9% 124.8 87 %

38 Analyzing & Controlling Instruments 75.5 2.6% 52.9 70%
26 & Ailed Products 72.0 2.5% 58.3 81 %

& Oil and Gas Extraction 67.4 2.3 % N/A
27 & Allied Products 65.2 2.2% 47.6 73%
33 Metal Ind ustries 61.2 2.1% 47.1 77%
29 Petroleum and Related Industries 41.5 1.4% 34.4 83%
24 Lumber & Wood Products Furniture 32.9 .1% 24.3 74%
25 Furniture & Fixtures 26.6 0.9% 19.7 74%
39 Miscellaneous 25.2 0.9% 17.6 70 %

31 Leather & Leather Products 22.0 0.8% 16.1 73%
22 Textile Mill Products 16.2 0.6% 12.8 79%
23 & Other Finished Products 7.3 0.3% 5.3 73%

1'otal 2,899.4 100.0% 2,329.4 80%

Sources:
1. Schedule XV', Uniform Statistical Submitted to the New York State Energy Office
2. "Classification and Evaluation of Electric Motors and Pumps"; U.S. Dept. of Energy; Feb. 1980
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Table This estimate is based on a breakdown of
fraction of electricity used by motors by SIC code
nationwide92

0 We further estimate that lighting accounts for

7% of total industrial consumption and that processing
(electrolysis, heat, account for most of the remaining

of industrial electricity

1$ Sectoral Breakdown
Total electricity sales for the Niagara Mohawk Power

Corporation in 1986 were 30,374 GWh93
@ The industrial sector

accounted for the largest fraction of electricity
ons ion at 35% of the The commercial sector was

the second largest consumer of electricity at 34%0 The
sident a1 sector followed with 30% of total electricity

consumption@
NMPC experiences its peak demand during the winter@ The

annual load factor for the utility -- defined as the ratio
o average annual load to peak load -- was 68%0 The 1986

utili peak demand of 5,563 MW occurred on January 14 at
pproximately 7 00 P@ The residential sector accounted
or approximately 40% of peak summer demand, or 2,216

The commercial sector followed with 1,772 MW@ The 1986
summe peak of 5,171 MW which occurred at approximately 2:00

M on July 7 was 7% lower than the winter pea
2

The residential sector in NMPC's service territory in
1986 was composed of approximately 1,276,000 households, of
which were si e-family The remainder of

the housing stock consists of small multi-family buildings
(2 4 uni s) at 2 large mUlti-family buildings (5+ units)

t ,and mobile homes at 5%@
A detailed breakdown of electricity use in NMPC's

idential sector is presented in Table 1 34@ The UEC

timates in Table 1-34 are taken from a varie of sources,
described in the statewide
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Table 1-34
RESIDENTIAL ELECTRICITY

NIAGARA MOHAWK POWER CORPORATION- 1986

UEC per UEC per Fraction
appliance Saturation customer of total

End use (kWh/yr) (%) (k'Wh/yr) (%)

Refrigerator 1,340 141.8% 1,900 26.3%
Space heating 13,322 10.8% 1,438 19.9%

Single- family 14,569 10.4%
Multi-family 4,770 16.0%

Water heating 3,200 32.4% 1,037 14.4%
Lighting 900 100.0% 900 12.5%
Clothes dryer 880 55.0% 484 6.7%
Color television 320 130.0% 416 5.8%
Freezer 1,000 39.0% 390 5.4%
Cooking range 700 45.6% 319 4.4%
Miscellaneous 153 100.0% i53 2.1 %
Central air conditioner 989 6.7% 66 0.9%
Room air conditioner 278 22.0% 61 0.8%
B&W television 100 50.0% 50 0.7%

Total 15 100.0%

Notes:
1. 1986 average consumption per household was 7,215 kWh/yr.

Source: "Financial Statistics of the Owned Utilities Within
New York State"; NY State of Public 1986
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space conditioning UECs are drawn from DOE-2 simulations
(also as described in the statewide analysis) and are based
on an upstate climate zone0 The saturation estimates are
from a 1986 NMPC residential appliance saturation survey99@

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,900
kWh!yr, or 26% of total residential The large
share is due to a moderate large UEC combined with a very
high saturation@ Electric space heating is the second
largest residential end use of electrici at 1,438

or 20% of residential consumption@ Water heating is the
third largest residential end use of electrici at 1,037

kWh/yr, or of residential
Tables 1-35 and 1-36 present our breakdown of peak

demand for NMPC's residential sector in summer and winter,
respectively@ Average peak summer demand per household is
889 The peak winter demand is almost twice as high at
1,604 W0 Refrigerators and freezers together account for
385 W or 43% of peak summer dernand@ Air conditioning
accounts for a further 195 W per household, or 2 of
residential peak summer demand0 The remaining end uses each
account for less than 10% of peak residential summer

Table 1-36 presents the breakdown of residential peak
demand in the winter$ Space heating accounts for 654 W per
household, or 41% of peak demand@ Water heating, Ii ting
and refrigerators and z rs ach a count for 10-13% of
peak demand0

3 0

As described earlier, our analysis of commercial sector

buildings is based on a simulation of seven different
building s - offices, retail stores, hotels, hospitals,
supermarkets, schools and small commercial ildings0 The
DOE 2 model is used for the commercial sector simulations as
it was for the residential space conditioning For

NMPC 1 s service territory, we have used the modeling results
based on the upstate clirnat zone@
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Table 1-35
RESIDENTIAL PEAK SUMMER DEMAND

NIAGARA MOHAWK POWER - 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction

per appliance* demand ratio appliance Saturation customer of total
Appliance (W) (%) (W) (%) (W) (%)

Refrigerator 153 1.51 231 141.8% 328 36.8%
Central A/C** 452 4.31 1,945 6.7% 130 14.7 %

Water heating 365 0.69 252 32.4% 82 9.2%
Cooking range 80 2.15 172 45.6% 78 8.8%
Clothes dryer 100 1.46 147 51.9% 76 8.6%
Room A/C** 127 2.33 296 22.0% 65 7.3%
Freezer 114 1.28 146 39.0% 57 6.4%
Lighting 103 0.42 43 100.0% 43 4.9%
Color television 37 0.42 15 131.0% 20 2.3%
Miscellaneous 17 0.42 7 100.0% 7 0.8%
B&W television 11 0.42 5 48.0% 2 0.3%

Total 889 100%

* The average demand is equal to the annual consumption divided by 8,760 hours per year.
** The demand for air conditioners is averaged over the three summer months only.
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Table 1-36
RESIDENTIAL PEAK WINTER DEMAND

NIAGARA MOHAWK PQWER CORPo -- 1986

End use

Coincident
Avg. demand Peak/average demand per

per appliance* demand ratio appliance Saturation
(W) (%) (W) (%)

Coincident
demand per Fraction
customer of total

(W) (%)

Space heating 1,540 3.93 10.8% 654 40.8%
Water heating 365 1.78 651 32.4% 211 13.2%
Lighting 103 1.93 199 100.0% 199 12.4%
Refrigerator 153 0.76 116 141.8% 165 10.3%
Clothes dryer 100 2.54 255 51.9% 132 8.2%
Color television 37 1.93 71 131.0% 93 5.8%
Cooking range 80 1.46 117 45.6% 53 3.3%
Freezer 114 1.18 135 39.0% 53 3.3%
Miscellaneous 17 1.93 34 100.0% 34 2.1%
B&W television 11 1.93 22 48.0% 11 0.7%

Total 1,604 100%

'* The average demand is equal to the annual consumption divided by 8,760 hours per year.
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We estimate total commercial floorspace in NMPCts

service territory at 'approximately, 700 million ft 2 • Small
buildings account for the largest fraction of this total at
24%. The next largest fractions of total floorspace are
from offices (20%) and educational buildings (19%)@
Unanalyzed building types and retail stores account for 14%
and 13% of total commercial fLoorspace, respectively@

Using our floorspace estimates and the DOE-2 modeling
results we have 'compiled a breakdown of electricity
consumption by building type and py end use in NMPC's
service territory$ This breakdown is presented in Table
1-37. Office buildings account for 30% of electricity
consumption, by far the largest fraction. The next largest
fractions of electricity consumption are due to educational
buLldings (16%), retail stores (15%), and small buildings

Each of the remaining building types, including
unanalyzed building types, each accounts for less than 10%
of commercial electricity consumption@ When broken down by
end use, HVAC accounts for 50% of the electricity consumed
in NMPC's commercial

Industrial Sector
Table 1-38 presents a breakdown of electricity use by

industry typee The data presented in this table is drawn
from reports submitted the utilities to the New York
State Energy Chemicals and allied products (SIC
28) accounted for 2;500 GWh in 1986 or 23% of electric sales
to the industrial Primary metals (SIC 33) and paper
and allied products (SIC 26) accounted for 18% and 11% of
industrial sales, respectivelye The remaining industries
each for less than 10% of total industrial sales$

We estimate that motors for 76% of industrial
electrici use in NMPC's service territory, as shown in
Table 1-38@ This estimate is based on a breakdown of
fraction of electricity used by motors by SIC code
nationwide 101

$ We further estimate that lighting accounts
for 7% of total industrial consumption and that processing
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Table 1-37
COMMERCIAL E.LECTRICITY CONSUMPTION
NIAGARA MOHAWK POWER CORP3 - 1986

(GWh/year)

HVAC Lighting Miscellaneous Total Fraction

Office building 2,099 850 124 30.0%

Retail store 998 519 38 15.1 %

Hotel 131 64 38 232 2.3%

Health facility 272 210 138 618 6.0%

Supermarket 105 239 665 1,008 9.8%

Education bldg. 765 612 302 16.4%

Small building 284 723 93 10.7%

Other buildings* 996 9.7%

Total 4,653 16 1,397
Fraction** 50.2% 34.7% 15.1 %

* There is no end-use breakdown for "other buildings" because
** End use fractions are based on modeled buildings.
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Table 1-38
INDUSTRIAL ELECTRICITY CONSUMPTION
NIAGARA MOHAWK PO'VER CORP. - 1986

SIC Industry

Electricity
Electricity Fraction consumption Fraction

Consumption of total by motors by motors
(GWh) (GWh)

28 Chemicals & Allied Products 2,488.5 23.3% 1,567.8 63°h
33 Primary Metal Industries 1,896.0 17.8°h 1,459.9 77%
26 Paper & AIled Products 1,146.7 10.7% 928.8 81%
36 Electric & Electronic Machinery 956.1 9.0% 793.6 83%
32 Stone, Clay, Glass & Concrete Products 816.5 7.6% 751.2 92%
37 Equipment 778.8 7.3% 591.9 76%
20 Food and Kindred Products 651.9 6.1 % 528.0 81°h
39 Miscellaneous 436.4 4.1% 305.5 70%

35 Electrical 413.2 3.9% 334.7 81 %
30 Rubber & Mise. Plastics Products 345.1 3.2°h 300.2 87%
34 F'abricated Metal Products 273.2 2.6% 232.2 85%

& Oil and Gas 110.8 1.0%
27 & Allied Products 103.7 1.0% 75.7 73%
38 & Instruments 78.8 0.7% 55.2 700/0
24 Lumber & Wood Products Furniture 65.0 0.6% 48.1 74%
22 Textile Mill Products 61.3 0.6°h 48.4 79%
31 Leather & Leather Products 16.4 0.2% 12.0 73%
23 & Other Finished Products 15.6 0.1 % 11.4 73%
29 Petroleum and Related Industries 12.6 0.1 % 10.5 830/0
25 Furniture & Fixtures 9.0 0.10/0 6.7 74 %

21 T'obacco Manufacturers 0.0 0.0% 0.0 73 %

Total 100% 8,146.2 76%

Sources:
1. Schedule XV, Uniform Statistical Sublnitted to the NY State Energy Office
2. "Classi fication and Evaluation of Electric Motors and Pumps"; U.S. Dept. of Energy; Feb. 1980
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(electrolysis, heat, etc.) accounts for most of the
remaining 17% of industrial electricity

F. Orange and Rockland Utilities, Inc.
1e Sectoral Breakdown

Total electricity sales for Orange and Rockland's New
York service territory in 1986 were 2,352 GWh 102

0 The
commercial sector accounted for the largest fraction of
electricity consumption at 42% of the The
residential sector was the second largest consumer of
electricity at 35%@ The industrial sector followed with 20%
of total electricity consumption@

O&R experiences its peak demand during the summer0 The
annual load factor for the utility -- defined as the ratio
of average annual load to peak load -- was 34%@ The 1986
utility peak demand of 813 MW occurred at approximately 5:00
P$M@ on JUly 1'03@ The residential sector accounted for
approximately 54% of peak summer demand, or 421 MW104

0 The
commercial sector followed with 234 MWo The 1986 winter
peak of 569 MW which occurred on January 14 at 6:00 P@M was
30% lower than the summer pea 05 0

20
The residential sector in O&R's service territory in

1986 was composed of approximately 148,000 households, of
which 79% were single-family dwellings'?6,107 0 The remainder
of the housing stock consists of small multi-family
buildings (2-4 units) at 5%, large multi-family buildings
(S+ units) at 10%, mobile homes at 4% and other housing

s at 2%$

A detailed breakdown of electricity use in O&R's
residential sector is presented in Table 1-390 The UEC
estimates in Table 1-39 are taken from a variety of sources,
as described in the statewide analysis@ The estimates of
space conditioning UECs are drawn from DOE-2 simulations
(also as described in the statewide analysis) and are based
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Table 1-39
RESIDENTIAL ELECTRICITY CONSUMPTION

ORANGE AND ROCKLAND -- 1986

UEC per VEC per Fraction
appliance Saturation customer of total

End use (kWh/yr) (%) (kWh/yr) (%)

Re f rigerator 1,340 109.0% 1,461 26.7%
Lighting 900 100.0% 900 16.5°,./0
Color television 320 179.3% 574 10.5°,./0
Space heating 9,000 5.8% 482 8.8%

Single-family 11,354 4.3%
Multi-family 3,512 18.6%

Room air conditioner 450 88.5% 398 7.3%
Water heating 3,200 12.0% 384· 7.0%
Freezer 1,000 36.0% 360 6.6%
Clothes dryer 880 30.0°,./0 264 4.8%
Central air conditioner 1,516 15.0% 227 4.2%
Miscellaneous 208 100.0% 208 3.8%
Cooking range 700 23.0% 161 2.9%
B&W television 100 48.7% 49 0.9%

Total 5,468 100.0%

Notes:
1. Reported 1986 average consumption per household was 5,468 kWh/yr.

Source: "Financial Statistics of the Major Privately Owned Utilities Within
New York State"; NY State of Public Service; 1986
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The saturation estimates are
08

on a downstate climate zone@
from a 1986 O&R residential appliance saturation su

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,461
kWh/yr, or 27% of total residential consumption0 The large
share is due to a moderately large UEC combined with a very
high Lighting is the second largest residential
end use of electricity at 900 kWh/yr, or 16% of residential
consumption$ Television viewing (color and black & white
combined) is the third largest end use, accounting for 623
kWh/yr, or 11% of total residential use$ The remaining end
uses each account for less than 10% of total residential

Tables 1-40 and 1-41 present our breakdown of peak
demand for O&RUs residential sector in summer and winter,
respectively$ Average peak summer demand per household is
1,582 W@ The peak winter demand is one-third lower at 1,005

Air conditioning accounts for ',081 W per household, or
almost 60%'0£ residentia peak summer demand0 Refrigerators
and freezers together account for 305 W or 19% of peak
demand@ The remaining end uses each account for less than
4% of summer residential peak

Table 1-41 presents the breakdown of residential peak
demand in the winter0 Space heating is the largest
c of peak demand at 266 W per household, or 27% of
peak demand. Li ting accounts for 199 W (20%) 0 peak
demand, almost five times hi r than in the summer due to
the later hour and shorter days at which the winter peak
occurs. Refrigerators and freezers and television viewing
account for 17% and 1 of peak winter demand,

As described earlier, our analysis of commercial sector
buildings is based on a simulation of seven different
building types -- offices, retail stores, hotels, hospitals,
supermarkets, schools and small commercial buildings. The
DOE-2 model is used for the commercial sector simulations s
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Table 1-40
RESIDENTIAL PEAK SUMMER DEMAND

ORANGE AND ROCKI.JAND - 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction

per appliance* demand ratio appliance Saturation customer of total
Appliance (W) (%) (W) (%) (W) (Oh)

Room A/C** 207 3.38 699 88.5% 619 39.1%
Central A/C** 692 4.45 3,083 15.0% 462 29.2%
Refrigerator 153 1.51 231 109.0% 252 15.9%
Freezer 114 1.28 146 36.0% 53 3.3%
Clothes 100 1.46 147 30.0% 44 2.8%

103 0.42 43 100.0% 43 2.7%
range 80 2.15 172 23.0% 40 2.5%

Water heating 365 0.69 252 12.0% 30 1.9%
Color television 37 0.42 15 179.3% 28 1.7%
Miscellaneous 24 0.42 10 100.ooh 10 O.6°h
B&W television Ii 0.42 5 48.7% 2 0.1%

Total 1,582 1000h

* The average demand is to the annual consumption divided by 8,760 hours per year.
The demand for air conditioners is averaged over the three summer months only.
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Table 1-41
RESIDENTIAL PEAK WINTER DEMAND

ORANGE AND ROCKLAND - 1986

End use

Coincident
Avg. demand Peak/average demand per

per appliance* demand ratio appliance Saturation
(\N) (%) (\N) (%)

Coincident
demand per Fraction
customer of total

(%)

1,168 3.93 4,586 5.8%
103 1.93 199 100.0%
153 0.76 116 109.0%

Color television 37 1.93 71 179.3%
Water 365 1.78 651 12.0%
C:lothes 100 2.54 255 30.0%
l.";'reezer 114 1.18 135 36.0%
Miscellaneous 24 1.93 46 100.0%

range 80 1.46 117 23.0oh
Ii 1.93 22 48.7%

266 26.5%
199 19.8%
127 12.6%
127 12.6%

78 7.8%
76 7.6%
49 4.8%
46 4.6%
27 2.7%
11 1.1%

100%

average demand is equal to the annual consumption divided
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it was for the residential space conditioning For
O&Ris service territory, we have used the modeling results

based on the downstate climate zone*
We estimate a total of approximately 113 million f of

commercial floorspace in OIR's service territory@
Unanalyzed building s account for the largest fraction
of this total at 22%0 Floorspace fractions for analyzed
building s include small buildings (21%), offices (16%),
educational buildings (15%), retail stores (11%), and health
facilities (9%)0 Supermarkets and hotels each account for
3% or less of total commercial floorspace0

Our breakdown of electrici cons ion building
and end use in O&R§s service territory is presented

in Table 1-420 Office buildings account for 26% of
electrici cons ionm Health facilities, small
buildings, retail stores, supermarkets, educational
buildings, and unanalyzed building s each account for
10-1 of commercial electrici In terms of
end use, HVAC accounts for 51% of the electrici consumed
in O&RWs commercial sector while lighting accounts for one
third@

4*
Table 43 presents a breakdown of electrici use

industry The dat presented in this table is drawn
rom reports submitted the utilities to the New York

St te Energy 0 i e 10 Chern cals and allied products (SIC

28) accounted for 111 GWh in 1986 or 2 of electric sales
to the industrial Other industrial sectors and
fabricated meta products (SIC 34) accounted for a further
21% and 1 of industrial sales, The
remaining ndustrial sectors each accounted for less than

of to a1 industrial sales@
We est mate that motors account for 78% of industrial

electrici use in O&R's service territory, as shown in

Table 1-430 This es imate is based on a breakdown of
fraction of electrici used by motors SIC code
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Table 1-42
COMMERCIAL ELECTRICITY CONSUMPTION

ORANGE AND ROCKLAND - 1986
(GWh/year)

HVAC Lighting Miscellaneous Total Fraction

Office building 171 68 10 250 25.5%

Retail store 94 44 3 142 14.4%

Hotel Ii 4 3 17 1.8%

Health facility 46 32 21 99 10.1 %

Supermarket 13 24 67 104 10.6%

Education bldg. 66 49 24 139 14.2%

Small building 30 64 8 101 10.3 %

Other buildings* 129 13.2%

Total 431 . 285 136 980
Fraction** 50.6% 33.5% 15.9%

* There is no end-use breakdown for "other buildings" because they were not modeled.
** End use fra·.'tions are based on modeled buildings.
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Table 1-43
INDUSTRIAL ELECTRICITY CONSUMPTION

ORANGE AND ROCKLAND ..... 1986

Electricity
Electricity Fraction consumption Fraction

SIC Industry Consumption of total by motors by motors
(GWh) (GWh)

28 Chemicals & Allied Products 111.2 24.1% 70.1 63%
Other Industrial 95.5 20.7% N/A

34 Fabricated Metal Products 59.7 12.9% 50.7 85%
32 Stone, Clay, Glass & Concrete Products 43.7 9.5% 40.2 92 %

30 Rubber & Misc. Plastics Products 39.5 8.6% 34.4 87%
37 Transportation Equipment 24.8 5.4% 18.9 76%

36 Electric & Electronic 23.2 5.0 0h 19.2 83%
26 & ABed Products 18.7 4.0% 15.1 81 %

& Oil and Gas Extraction 12.9 2.8% N/A
35 Electrical 12.5 2.7% 10.1 81 %

22 Textile Mill Products 9.2 2.0% 7.3 79%
33 Metal Industries 4.1 0.9% 3.1 77%
20 Food and Kindred Products 1.8 0.4% 1.4 81 %
25 Furniture & Fixtures 1.6 0.4% 1.2 74%
29 Petroleum and Related Industries 1.5 0.3% 1.2 83 %

27 & Allied Products 1.0 0.2% 0.7 73 %

24 Lumber & Wood Products Furniture 0.5 0.1 % 0.4 74%
38 & Instruments 0.2 0.0% 0.1 70%
21 Tobacco Manufacturers 0.0 O.ooiO 0.0 730/0
23 & Other Finished Products 0.0 0.0% 0.0 73 %

31 Leather & Leather Products 0.0 0.0% 0.0 73%

Total 100% 358.3 78 %

Sources:
1. Schedule XV, Uniform Statistical Submitted to the New York State Energy Office
2. "Classification and Evaluation of Electric Motors and Pumps"; U.S. Dept. of Energy; Feb. 1980
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t onwi We further estimate that lighting accounts
% of total industrial cons ion and that processing

lectro is, heat, etc0) accounts for most of the
remaining 15% of industrial electricity consumption0

Total electrici sales for Rochester Gas and Electric
in 1986 were 5,782 GWh111 0 The residential sector accounted
for the largest fraction of electricity cons ion at 3
of the total@ The industrial sector was the second largest
consumer of electricity at The commercial sector
followed with 29% of total electrici consumption0

RG&E experiences its peak demand during the The
annual load factor for the utility -- defined as the ratio
of average annual load to peak load -- was 62%0 The 1986
utili peak demand of 1 1 100 MW occurred at approximate
2 00 P@M on Ju The commercial sector accounted for

3 of peak summer demand, or 385 MW113
0 The

residential sector fo lowed with 363 MW$ The 1986 winter
peak of 1 9 026 MW which occurred on January 17 at 6:00
was 1% lower than the summer pea 14

20
The residential sector in RG&E's service territory in

1986 was composed of tely 280,000 households, of
which 11% were si e-fami dwellings 115 ,116 0 The remainder

o the housing stock consists of sma 1 multi-fami
bu Idings (2-4 units) at , large multi-family buil
(5+ units) at 1 i condominiums at 2%, and other housing

s at
A detailed breakdown of electricity use in RG&E's

s dential sector is presented in Table 1-44@ The UEC
e imates in Table 1-44 are taken from a vari of sources g

a described in the statewide ana The estimates of
space condit oning UECs are drawn from DOE-2 simulations
(also as described in the statewide analysis) and are based
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Table 1-44
RESIDENTIAL ELECTRICITY CONSUMPTION

ROCHESTER GAS AND ELECTRIC - 1986

VEC per UEC per Fraction
appliance Saturation customer of total

End use (kWh/yr) (%) (kWh/yr) (%)

Re f rigerator 1,340 119.3% 1,599 23.7%
Miscellaneous 1,074 100.0% 1,074 15.9%
Lighting 900 100.0% 900 13.3%
Space heating 12,359 6.2% 769 11.4%

Single-family 14,569 5.8%
ulti-family 4,770 10.4%

Color television 320 150.7% 482 7.1 %
Water heating 3,200 14.7% 470 7.0%
Clothes dryer 880 46.9% 413 6.1%
Cooking range 700 58.0% 406 6.0%
Freezer 1,000 36.5% 365 5.4%
Central air conditioner 989 14.9% 147 2.2%
Room air conditioner 278 29.8% 83 1.2%
B&W television 100 51.1 % 51 0.8%

6,759 100.0%

Notes:
1. 1986 average consumption per household was 6,759 kWh/yr.

Source: "Financial Statistics of the Major Privately Owned Utilities Within
New York State"; NY State of Public Service; 1986
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on an upstate climate zoneo The saturation estimates are
from a 1986 RG&E residential appliance saturation survey1170

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,599
kWh!yr, or 24% of total residential The large
share is due to a moderately large UEC combined with a very
high saturationo Miscellaneous end uses are the second
largest residential end use of electricity at 1,074
or 16% of residential consumption. Lighting is the third
largest residential end use of electricity at 900 , or
13% of residential consumption@ Space heating follows at
769 kWh/yr (11%)0 The remaining end uses each account for
less than 10% of total residential useo

Tables 1-45 and 1-46 present our breakdown of peak
demand for RG&EWs residential sector in summer and winter,
respectively@ Average peak summer demand per household is
1,033 The peak winter demand is 30% hi r at 1,380
Air conditioning accounts for 378 W per household, or 37% of
residential peak summer Refrigerators and freezers
t r account for 329 W or 32% of peak The
remaining end uses each account for less. than 10% of peak
residential summer demando

Table 1-46 presents the breakdown of residential peak
demand in the winter Space heating accounts for 356 W per
household, or 26% of peak demand0 Miscellaneous end uses,
refrigerat rs and freezers, and Ii ting account for 17%,

and 1 of peak demand, respectivelyo The remaining end
uses each account for less than 7% of peak residential
winter

As described earlier, our analysis of commercial sector
buildings is based on a simulation of seven different
building s -- offices, retail stores, hotels, hospitals,
supermarkets, schools and small commercial buildings* The

model is used for the commercial sector simulations as
it was for the residential space conditioning analys Fa
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Table 1-45
RESIDENTIAL PEAK SUMMER DEMAND

ROCHESTER GAS AND ELECTRIC - 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction

per appliance* demand ratio appliance Saturation customer of total
Appliance (W) (%) (W) (%) (W) (%)

Central A/C** 452 4.31 1,945 14.9% 290 28.1%
Refrigerator 153 1.51 231 119.3% 276 26.7%
Cooking range 80 2.15 172 58.0% 100 9.7%
Room A/C** 127 2.33 296 29.8% 88 8.5%
Clothes dryer 100 1.46 147 46.9% 69 6.7%
Freezer 114 1.28 146 36.5% 53 5.2%
Miscellaneous 123 0.42 51 100.0% 51 5.0%
Lighting 103 0.42 43 100.0% 43 4.2%
Water 365 0.69 252 14.7% 37 3.6%
Color television 37 0.42 15 150.7% 23 2.2%
B&W 11 0.42 5 51.1 % 2 0.2%

Total 1,033 100%

* The average demand is to the annual consumption divided by 8,760 hours per year.
** The demand for air conditioners is averaged over the three summer months only.
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Table 1-46
RESIDENTIAL PEAK WINTER DEMAND

ROCHESTER GAS AND ELECTRIC - 1986

use

Coincident
Avg. demand Peak/average demand per

per appliance* demand ratio appliance Saturation,
(W) (%) (W) (%)

Coincident
demand per Fraction
customer of total

(W) (%)

1,465 3.91 5,735 6.2% 356 25.8%
IVHsceHaneous 123 1.93 237 100.0% 237 17.2%

103 1.93 199 100.0% 199 14.4%
153 0.76 116 119.3% 139 10.1 %
100 2.54 255 46.9% 119 8.7%

37 1.93 71 150.7% 106 7.7%
365 1.78 651 14.7% 96 6.9%

80 1.46 117 58.0% 68 4.9%
114 1.18 135 36.5% 49 3.6%

11 1.93 22 51.1 % 11 0.8%

1,380 100%

average demand is to the annual r'>",",141C'111i'-v\'t",-t"1i"'-''t'''Ii divided by 8,760 hours per year.
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RG&E's service territory, we have used the modeling results
based on the upstate climate

We estimate that total commercial floorspace in RG&E's
service territory is approximately 170 million Small

buildings account for the largest fraction of this total at

24%@ The next largest fractions of total floorspace are
from office buildings (20%), retail stores (16%), and
educational buildings (16%)@ Unanalyzed building s

account for 14% or less of total commercial floorspace0
Our breakdown of electricity consumption by building
and by end use in RG&E's service territory is presented

in Table The largest fraction of commercial
electrici consumption is due to office buildings, which
account for 31% of electricity consumptiono The next
largest fraction of electricity consumption is due to retail
stores Unanalyzed building types account for 8% of
commercial electrici consumption& HVAC end uses account
for 51% of the electrici consumed in RG&E's commercial
secto when broken down by end use, while lighting accounts
for a further 35%@

Table 1-48 presents a breakdown of electrici use
industry The data presented in this table is drawn
from reports submitted the utilities to the New York
State Energy Office 118

@ Machinery except electrical (SIC 35)

and measuring, arla ng and controlling instruments (SIC

38) dominated industrial electric sales with 29% and 27% of

total sales, respectively0 "Other" industrial sectors
accounted for a further 1 while the remaining sectors each
accounted for 7 of sales or lesse

We estimate that motors account for 78% of industrial
electrici use in RG&E's service territory, as shown in
Table 480 This estimate is based on a breakdown of fraction
of electrici used motors SIC code nationwide 119

@ We

further estimate that Ii ting accounts for 7% of total
industrial cons ion and that processing (electrolysis,
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Table 1-47
COMMERCIAL ELECTRICITY CONSUMPTION

ROCHESTER GAS AND ELECTRIC ..... 1986
(GWh/year)

HVAC Miscellaneous Total Fraction

Office building 346 140 21 507 30.6%

Retail store 202 105 8 315 19.0%

Hotel 14 7 4 26 1.5%

Health 45 35 23 102 6.1%

17 39 110 166 10.0%

Education 106 85 42 233 14. lOA.>

Small 47 119 15 181 10.9%

Other 128 7.7%

Total 778 531 222 1,658
Fraction** 50.9% 34.7% 14.5%

.. There is no end-use breakdown for "other
** use fractions are based on modeled

89

were not modeled.



Table 1-48
INDUSTRIAL ELECTRICITY CONSUMPTION
ROCHESTER GAS AND ELECTRIC -- 1986

SIC Industry

Electrici ty
Electricity Fraction consumption Fraction

Consumption of total by motors by motors
(GWh) (GWh)

35 Machinery except Electrical 512.5 28.8% 415.2 81%
38 Measuring, Analyzing & Controlling Instruments 472.9 26.6% 331.0 70 %

Other Industrial 327.1 18.4% N/A
36 Electric & Electronic Machinery 133.8 7.5% 111.0 83%
30 Rubber & Misc. Plastics Products 95.0 5.3% 82.7 87 %

20 Food and Kindred Products 84.5 4.7% 68.5 81 %

34 Fabricated Metal Products 39.6 2.2% 33.7 85%
27 Publishing & Allied Products 34.1 1.90/0 24.9 73%
28 Chemicals & Allied Products 28.6 1.6% 18.0 63%
32 Glass & Concrete Products 14.8 0.8% 13.6 92%

33 Metal Industries 13.2 0.7% 10.2 77%
26 & AlledProducts 11.1 0.6°Jlo 9.0 81°Jlo
22 Mill Products 7.8 0.4% 6.2 79 %
23 & Other Finished Products 3.7 0.2% 2.7 73 %

39 Miscellaneous 2.3 0.1% 1.6 70%
0.0 0.0 % N/A

21 0.0 0.0% 0.0 73 %

24 Lumber & Wood Products Furniture 0.0 0.0% 0.0 74°;/0
25 Furniture & Fixtures 0.0 O.O°A> 0.0 74%
29 Petroleum and Related Industries 0.0 0.0% 0.0 83°;0
31 Leather & Leather Products 0.0 0.0 % 0.0 73 %

Total 1.0 100% 1,381.9 78 %

Sources:
1. Schedule Uniform Statistical Submitted to the New York State Energy Office

"Classification and Evaluation of Electric Motors and U.S. Dept. of Energy; Feb. 1980
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heat, etc0) account for most of the remaining 15% of
industrial electricity consumption@
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10 Total sales by seven major private utilities excluding
sales for resale@ Source: uFinancial Statistics of the
Major Privately Owned Utilities Within New York State --
Preliminary Survey _ .... Twelve Largest Companies ........ 1987 01

,

New York State Department of Public Service, Spring 1988
20 1986 New York Power Pool System Load Data: supplied by

the New York State Energy Office
30 The estimates of fraction of peak demand due to the

various sectors are approximate and are somewhat modified
from a set of estimates supplied by the New York State
Energy Office0
1986 New York Power Pool System Load Data
uFinancial Statistics of the Major Privately Owned
Utilities Within New York State -- Preliminary Survey
Twelve Largest Companies -- 1987"

60 n1985 Residential liance Saturation SurveyU, New York
State Electric & Gas, Binghamton, NY, July 1986

70 Hinkle, B0 et0al01 "Determination of Maximum Potential
for Demand-Side Management Reductions in Electrici
Requirements for Central Hudson Gas and Electric
Corporation", TechPlan ASSOC0, Inc"" Bala PA,

ril 1988
80 uResidential Energy Consumption Survey: Housing

Characteristics 1984 u , Energy Information Administration,
Washington, 1986

9@ u1985 Residential Appliance Saturation SurveyU, New York
State Electric & Gas, July 1986

100 For the Northeast census region, electric-space heated
homes are estimated to consume approximately 46% less
heating energy pe square foot than a gas-heated home@
See: uResidential Energy Consumption Survey: Consumption
and itures ril 1984 Through March 1985, Part 2:

ional Data U , Energy Information Administration,
Washi on, May 1987

11 0 HDeluand-Side Management Plan 1988 u , Niagara Mohawk Powe
Corporation, ril 13, 1988

1 2 HMarket Analysis:
Corporation, S

1987-2007", Niagara Mohawk Power
1987

Lawrence, A,." Residential Energy Utilization Indexes for
Niagara Mohawk: Mixed Estimation Combining Niagara Mohawk
and National Data U , Angel Economic Reports, Lake Placid,
NY, Feb" 1988
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1401> Brooks, DolO and Torrie, UElectricity Conservation
Supply Curves for Ontario U , Marbek Resource Consultants,
Ottawa,Canada, August 1987

1S@ Geller, H0 etlCOa10, HAcid Rain and Energy Conservation",
ACEEE, Washington, D0ColO,

160 Krause, F0 et@a10, "Analysis of Michiganis Demand-Side
Electricity Resources in the Residential Sector",
Lawrence Berkeley Laboratory, Berkeley, CA, Feb 010 1987

17010 "Residential Energy Consumption Survey: Consumption and
Expenditures April 1984 through March 1985 (Part 2:
Regional Data)", Energy Information Administration,
Washington, D@C@, 1987

180 "Overview of the DOE-2 Building Energy Analysis
Program", Building Energy Simulation Group, Lawrence
Berkeley Laboratory, Berkeley, CA, June 1985 (LBL-1973S)

190 Data supplied the Association of Home Appliance
Manufacturers, Chicago, Illinois
H1986 Residential Customer Market Survey", Rochester Gas
and Electric Corporation, December 1987

21 Ii liance Saturations Survey' Long Island
Lighting Company, November 1986

220 u1985 Residential liance Saturation Survey", New York
State Electric & Gas, July 1986

230 n1987 liance Saturation SurveyU, Central Hudson Gas &
Electric Corporation, February 1988

240 uAppliance Saturation Survey: Summer 1986", Orange and
Rockland Utilities, Inc0f st 1986

250 "Evening Survey of liance Ownership", Cambridge
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Chapter 2

ASSESSMENT OP ELECTRICITY CONSERVATION POTENTIAL
IN NEW YORK STATE

1$ INTRODUCTION

This chapter contains an assessment of the technical
and economic potential for reducing electricity
consumption and peak demand in New York State through the
implementation of a wide range of end-use efficiency
measureS0 The objectives of this chapter are to identify
and characterize the electricity conservation resource
that is available in New York State as well as in the
service area of the seven major private utilities in the
stat Consequently, conservation measures are analyzed
without considering administrative program costs,
i ementation rates, or limits to full

It is worth emphasizing the latter point0 The results

of this analysis -- in particular, estimates of the
potential savings in electricity and reductions in peak
demand -- are not necessarily achievable In order
to assess the amount of conservation that could
realistical be saved in the future, one must also take
into account the phased adoption of conservation measures
and program costs, among other The evaluation of
these factors and estimates of achievable conservation
rates and savings will require further stUdy0

II@ METHODOLOGY

Our ana sis of electricity conservation potential
ins with the base case level of technology and

associated electrici consumption that was defined in the
previous chapter0 The base case technology is
representative of the equipment and building stock as of
19860
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The conservation analysis then evaluates the savings

in electricity cons ion and peak demand that would
result from the implementation of 62 efficiency

The efficiency measures are all either commercially
available at present or are expected to be available by

early Further, the measures do not decrease
performance or utility to consumers (in some cases
performance is

The efficiency measures are presented in order of
cost-effectiveness, with the most economically promising

measures presented This enables us to construct
uconservation supply curves" -- charts or tables showing
the savings ential and cost-effectiveness of different
efficiency measures, ranked in order of decreasing
economic Conservation supply curves are
presented for the state and for each utility in the
concluding section of this er@ The conservation
supp curves can be used to estimate the total savings
potential below a particular cost threshold0

Our evaluation of the cost-effectiveness of efficiency

measures is based on two economic parameters, the
Umargina cost of saved energyH (CSE) and the Hmarginal

cost of reduced demand u The CSE is a measure of
the cost of reducing electrici consumption through the
implementation of a particular measure@ The CSE is
calculated roul ipl ng the cos for the efficiency
measure the appropriate capital recovery factor and
dividing the incremental annual electricity savings
The term rna rg nal If indica te s tha t the CS E isba s ed on the

cost and savings from each conservation measure as it is
applied, rather on the cumulative total of all

measures applied to that point.
The CRn is a measure of the cost of reducing demand

during peak periods through the implementation of an

efficiency measure The CRn is calculated as the net
present value of the cost of reducing peak demand through
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a particular conservation measure over a 20-year time

period@ Our calculation of eRD is standardized over a 20-

year horizon in order to permit comparison of measures

with different lifetimes and with electricity supply

We calculate reduced peak demand as the

average reduction in demand over the peak two-hour period

for the system0 The peak period is 2-4 P M$ on weekdays

during July and August for the summer and 6-8 on

wee s during January and February for the wintere The

season with the largest reduction in peak demand for each

measure is used for the calculation of CRD0 As with the

eSE, the eRD is based on the cost and savings from each
cons rvation measure as it is applied, rather than on the

cumulative total of all measures applied to t point0

The of measure being ana ed determines whether

the full or incremental cost of each measure is used in

calcul ting cost-e fectiveness For conservation measures

that entail an improvement in efficiency over a less

e ficient model, the incremental cost for the efficiency

measure is used les of this type of measure include

h -eff ciency air conditioners, lamps and For

stand-alone conservation measures such as variable-speed

dr ves, home wea herization, and commercial cool storage

ystems, the full cost of the conservation measure is
u d

Our estimates of CSE and eRD for each of the

cons rvat on measures are in units of dollars per

k lowat -hour saved and dollars per peak kilowatt

Thes ndi es ca be u ed to evaluate cost-effectiveness

hrou comparison with the marginal cost of electricity

upp y and new c paci The marginal costs of

1 iei supply ions represent an estimate of the

1 mit on the economic feasibili of the conservation

mea ures '"

We evaluate cost effe tiveness from three different

viewpoints - the utili consumer, and societal -- by
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icit

licit
In the

va ng the assumed discount rate and the cost-
effectiveness threshold@ For the utility viewpoint we
assume a real discount rate of 10%, as suggested by NMPC
as an example of the cost of money to NY utilities in
recent years0 The CSE and eRD will be compared with the
marginal cost of energy and capacity s , also as
determined in the NYPSC proceeding30 The consumer
viewpoint will be based on a discount rate of 6% and the
CSE and eRD will be compared to current electricity

This rate was chosen because it is a reasonable
estimate of the opportunity cost for consumers based on
average real interest rates for savings and investment
vehicles, as well as loan Further, a dis rate at
or close to 6% is used other organizations including
the California Energy Commission for evaluating
conservation measures 5

@ The societal viewpoint will
incorporate a real discount rate of 3% and the
effectiveness threshold will be based on the rna nal cost
0'£ e ectrici and capaci s The societal discount
rate is based on the real interest rate on low-risk, long-
term 1 c funds i$e@i federal or municipal bonds0

t is rtant to point out that the discount rates
selected for our ana is -- i 6% and 10% -- are
explicit, rather than licit, discount rates$

discount rates are intended to be representative of
external economic conditions {e0g@1 interest rates)0
represent an estimate of the actual relative time value of

In contrast, icit discount rates are

determined calculating the discount rate that would
explain measured For e, a range of
appliance efficiencies, the purchase of an iance with
a particular e ficiency would be interpreted to
existence of a discount rate that directed the
trade-off between initial cost and energy
marke 1ace, various factors often lead to lower
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efficiencies than would result from an explicit
calculation of costs and benefits using icit discount

These factors include inadequate information,
limited choices and conflicting decision criteria0 As a
result, implicit discount rates, calculated in this
manner, are typically much higher than explicit discount
rates, particularly for residential consumers@

The cost-effectiveness thresholds, presented n Table
2-1§ include marginal costs of energy, capaci supp
and total cost in addition to 1987 electricity rates@ The
long-run total cost figure is the sum of the ma nal
energy cost and a capitalized capaci coSt0 It can be
seen that long-run avoided costs are relative low,
particula from the utili perspective0 This is
because rna nal costs over the next few years are quite
low primari due to surpluses among the upstate
utilities0 While rna nal costs do rise significant in
later these costs are discounted and so have
relative less on the net present value of the
cost stream@ In comparison, current electrici rates are
relative hi , both in comparison to long-run costs and
to electrici rates nationwide@ This dispari between

nal costs and electrici rates in most cases results
n a greater number of conservation measures appearing

from the consumer than from
ether the utili or societal

The conservation ana is on applies to the building
and equi stock as of 1986@ No att is made to
evaluate new sources of electricity demand that have been
added since then or that are anticipated in the future@
Also, the conservation ana sis does not address the issue
of increasing electrification -- through technologies such
as heat pumps or industrial induction heating -- or of

It is reasonable to ignore these issues
because the objective is not to forecast future demand for
electrici Rather, the goal is to determine the
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1
§ RATES

NVSEG NMPC O&R RG&E State
Utility VieVlQoi nt

Discount rate: 1
Long run avoided capacity ( *. $415 $609 $872 $650 $578 $537 $624 $634
Long run avoided energy (¢:/kWh) *: 3.76¢ 3.90¢ 4.67¢ 3.70¢ 3.70¢ 3.82¢ 3.70¢ 3.91¢
Long run total cost (¢/kWh) 4.31¢ 1¢ 5.82¢ 4.56¢ 4.47¢ 4.53¢ 4.53¢ 4.75¢

0
U1 e Commercial 8.1S¢ 10.73¢ 11.33¢ 7.28¢ 8.79¢ 7.80¢ 9.S8¢

§Ii Residential 9.96¢ 1 19¢ 11 l¢ 9.72¢ 7.68¢ 10.48¢ 9.15¢ 10.60¢
• Industrial 6 10.41¢ 7.74¢ 6.20¢ 3.76¢ 5.49¢ 6.03¢ 5.33¢

Societa1Vi ew Roi nt
Discount rate: 3%

run avoided capacity ($/kW) *: $1 J 1 $1 $1 }249 $1;121 $1 }O47 $1 ;202 $1 }206
run avoided energy (¢/kWh) *: 4.08¢: 4.2511= 4.87¢ 4.03¢ 4.03¢ 4.17¢ 4.03¢ 4.23¢
run total cost (tt:/kY.lh) **: 4.691i: 5.12¢ 6.02¢ 4.96¢ 4.86¢ 4.941: 4.93¢ 5.12¢

*' Net 1"\1 V"i:>.oi:> 1"\11'

**
ue year ( 1988- 2008) stream of avoided costs.

is the sum of the capitalized avoided capacity cost and the avoided energy cost.

1988

88- 13) If; State of

J NeVI York;

mates (Opi

Office;State

Run Avoi ded Costcosts are rrom: "Upl nl0n
Service Commission; Al

rates are from: tltvlonthl y Ene



potential for cost-effective reductions in electricity
consumption and peak demand within the current building
and equipment stock$

1110 DESCRIPTION AND EVALUATION OF CONSERVATION MEASURES

A$ Residential Sector

The analysis of the residential sector includes
conservation measures directed at nine different end uses
representing 84% of residential electricity
The electricity and peak demand savings resulting from the
installation of the various conservation measures directed
at space conditioning are based on a computer simulation
of two different housing types -- single-family and multi-
family -- representing 95% of residential homes in the

No estimate of the conservation potential in
space conditioning is made for the housing type which was
not modeled -- mobile

All conservation measures directed at end uses other
than space conditioning are based on the usage and savings

ential for an average of single- and mUlti-family
homes@ Therefore costs and savings for these measures are
not differentiated between the two housing

The conservation analyses by end use for the
residential sector are presented in Tables 2-2 to 2-130

The statewide residential summary tables for energy and
peak demand for each of the three discount rates analyzed
are presented in Tables 2-33, 2-34, 2-39, 2-40, 2-45, and

The statewide summaries are also presented
gra ically as supply curves in Figures 2-3, 2-4, 2-5,
2-'10, 2-11, 2-12, 2-16, 2-17, and 2-180

a$
This

losses th
measure involves the reduction of infiltration

caulking and weatherstripping of cracks in
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the walls and ceiling and the remedy of thermal bypasses
in the walls, attic, and Together, these
measures reduce overall infiltration losses by This

measure is applied to single-family homes with electric
resistance space The residential electric space

heating conservation assessment is presented in Tables 2-2
and 2 3 for each of the two climate zones

We estimate a cost for this measure of $350 for the
single-family residence based on a utility-sponsored pilot
program involving house doctoring of 138 homes in New
Jersey? Electricity savings from this measure are taken

from the DOE-2 simulation. Estimated savings per house
are 2,218 kWh/yr of electricity consumption and 600 W of
winter peak for the upstate climate zone and 1,948 kWh/yr
of electricity consumption and 533 W of winter peak for
the downstate climate zone. This measure is quite cost-

effective with a maximum CSE of 2¢/kWh at a discount rate
of The total statewide electricity savings potential

is estimated to be 593 GWh/yr, with a reduction in winter
peak demand of 162

b$

The New York State Energy Conservation Construction
Code requires substantial levels of insulation in new
homes and for the addition, alteration or substantial
renovation of existing home However, -many older homes

have s gni icantly lower levels of insulati 10

This measure entails the addition of three inches of
fiberglass batt insulation to existing single-family homes
with electric resistance space heating0 The cost for this

measure of $470 is drawn from a library of retrofit
measure costs compiled by the Michigan Public Service
Commission 11 • Savings from this measure are taken from the

DOE-2 simulation of the single-family Estimated
savings per house are 80 kWh/yr of electrici consumption

and 11 W of winter peak for the upstate climate zone and
88 kWh/yr of electrici consumption and 11 W of winter

107



RIC SPACE
Table 2-2

NG CONSERVATION ASSESSMENT
- Upstate ell zone

Discount rate = 6%

Sa"li nlj::; pote nti a1
EnerlJIJ Peak dernand

Surnrner V'li nter
(GV'/ h/ IJ r ) ( t"'l \"",' ) (

t"'larq; nal
20)

) {$ ,'1 •• ','./ "1
'. I r·. / I .'

0.015 711 240 - -- .- r:t,.J
0.035 1)020 104 - -- 45

1.,004 0 - -- 296
0.047 1.111 4 10 - -- I:"'-'
0.078 3.,221 61 - -- 18
0.482 40.,775 9

t"'la rqi na1
CSE

15
15
20
15
20

(IJears) (
fi rst
{ 1Q':'6 $)
t. '-' •

I]

0 5.,9
0 3.,224
0 0
0 .-, 300L

0 i 538I

0 2.,717 470

)
UEC

14.,569
12.; 1
6
6 ..
5., 5

67

(

purn p .# 1 (HS PF=7) '*
c the r rna1 ::;to ralje fn

Heat purnp #2 (HSPF=B) *'
erni S::;; 'Ali t Yfi 1rn

Add 3 11 fi berlJlass in

19a6 stoc: k ij\,'e rage
I

SI NGLE fAf"11 LI'II'

o
00

t"1ULTI- FA t'''ll L"I"

1986 stock 8\,'e r;jge
\;li

en-Ii ::;si \"i tY111 rn

4.,770 0 1)81 I)

3.,7 (I 1,1420 252 20 0.020 646 47
'7 (I 1.280 84 10 0.020 600 15'-'

18
6

*' ETS and heat [) urn 0 are rn utusl11J exc1u::;i ve rneas ures. ues ;j re cal c1Jl ated i nde pe nde ntllJ.

1. Ho usi nlJ stock fraction::; are: single farn; llJ - 68'% ; rnul ti - farnillJ - 2
2. 3aturati 0n of elect ri c space heati ng ::;i ntJl e- fa rni llJ 1"10 rnes 7.
3. 3aturation of electric space heati is rnulti -farnil y hornes is 7.1 '%
4. Inf;1t rati 0 n: i n::;t r urne nted aud; t and rneas ures to red uce ; nf; 1t rati 0 nand e1; n-Il nate the r rna1 bIJ passes.
5. Electric the r rnal Replace baseboard heaters cerarnic bri ck storalJe roorn
6. Lo',,'/ - erni $$i \" it IJ fi 1m: Apply 10''1.'1 E fi 1rn to \'li ndO\'l::; to red uce heat 1033.



e 2-3
El [NG ASSESS

Mey Yo r k: State - Doy nstate c1j mate zo ne
Di sco unt r:3te ==

)

Salili

Life CSE
I' 'I' 1-years} (, :.p

Extra
fi cost
( 1

(I 5.,130
I] 15 0.017 a02 71:'7 - -- Cl'7._I.J._I .' I

I] 2 14 15 0.047 1.,349 132 - -- 57
0 0 20 - -- 1.,305 I) - -- 6
0 .:,;, i 300 15 0.062 1.,429 13 - -- i'- 1 I

0 2.,157 1:''2'':' 20 0.079 5.,364 102 - -- 1a._1._11_'

0 2.,' 470 20 0.439 ,21 (I 16 - -- 2

r)
.1

.'

'Z
'-'.1

11.,3
9 406

(

1;

ti tl stoc 8',/e ralJe
Infiltration reduction
Heat purnp #' 1 ==

ther
Heat purnp #2 (HS
LO\'l- erni s::il "/1 t IJ fi 1rn

3 11 fi berl]lass in

I)

f-l
o
\.0

- FAt"'ll L"!"
19Ci 6 stoc k f:l"le rage

r rn \'/1 ndO\'lS
LO\I/ - erni ssi 'ali tu fi 1fn

3 12
46

3i31

o 1.1 320
o 960
o 0 i34

20
10

024
764

65
20

--,-,
L "

l:a'_I

* ETS and purn p 8 re rn IJt IJa11 y exc1usi \lerneasures. CSEij nd '1/031ues are Cij1cu1ated i n(le De nlje nt liJ .

on::i are: S1 ngle farnillJ - 68% .; rnulti -farnillJ and rnobile -
I) n of elect ri c space heati ng i ::i 3i fI'Jl e- fij rni llJ ho rnes i ::i 7.3'%

::i pace heati n1j i 3 rn ul ti - fa rni llJ ho rnes is 7. 11?&
4. Inf; 1t rati (I n: i n8t r urne nted aulji t and rneaslJ res to red uce i nfi1t rati (I nand eli rni nate the r rna1 bid passes.
5. E1 ect ri c the r rnal sto ralJe: Re place base boa rd heate rs ce ra rni c: bri ck sto ralJe roo rn uni ts.
6. LI) \'/ - en5 1i S::i i "l i t IJ f i 1rn: ApPllJ 10 ''0'' - Efi1rn t (I 'w'i ndo',....'s t (I red uce heat



peak for the downstate climate zone0 The total statewide
electricity savings potential is estimated to be 25
GWh/yr, with a reduction in winter peak demand of 3

The estimated electricity and peak demand savings from
this measure are low, primarily because of the high level
of insulation that is assumed to exist in the base case
electrically space-heated single-family home, as discussed
in the preceding chapter0 This measure would be
significantly more cost-effective in homes with lower
levels of

c@ Storm windows
This measure involves the installation of storm

windows to multi-family housing units0 Storm windows
increase the insulating value of the window and thereby
reduce heat 108S0 This measure is applied only to multi-
family buildings because single-family homes are assumed
to have either double pane windows or storm windows in the
base case0

The estimated installed cost of this measure is

based on a broad survey of conservation

retrofit experiences in mUlti-family buildings across the
U0S Savings from this measure are taken from the DOE-2

simulation Estimated savings for a multi-family housing
unit are 1,047 kWh/yr and 390 watts and 866 kWh/yr and 360

wat s for he upstat and downstate climate zones,
respectively0 The estimated total statewide electricity
savings potential is 112 GWh/yr, with a reduction in
winter peak demand of 45

d0

This measure involves the application of low-
emissivi shaded window film to north-facing windows.
The f 1m is applied to the interior of the glass in order
to reduce heat loss during the heating The low-

emissivi coating cuts heat transfer through the glass by

about 25-45% in comparison to a standard single-pane
window and by 8-22% in comparison to a double pane or
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single pane and storm window13 0 For this measure, we
assume that low-emissivity film is rated R-1$2 and has
a shading coefficient of 007 14 * This measure is applied

to both single-family and mUlti-family buildings with

electric space heating$

The estimated installed cost of this measure is
Savings from this measure are taken from

the DOE-2 simulation* For a single-family home, estimated
savings are 568 kWh/yr and 167 watts and 560 and
100 watts for the upstate and downstate climate zones,

For a multi-family housing unit, estimated
savings are 338 kWh/yr and 140 watts and 265 and 90
watts for the upstate and downstate climate zones,

The estimated total statewide electricity

savings potential is 198 GWh/yr, with a reduction in

winter peak demand of 50 MW*

e>1l'

Electric thermal storage heating units (ETS) consist

o electric resistance heating coils interwoyen in a stack
o ceramic bricks or rock inside an insulated cabinet&

Ou ing off-peak hours -- 11 :00 to 7:00 AGM -- the
bricks (or rock) are charged by the heating During

he f the heating coil is turned off and the bricks

di charge their heat to the hOlne ETS i·s used to shift

1 t iei used for space heating into the off peak

hours. ETS systems have been installed in homes in New

York State since 1985$ are currently being promoted

NYSEG as part of a full-scale program with the goal of

nstal ng ETS in 25% of the new homes that would

otherwise have installed electric resistance heating by
1992 16

@

This measure entails the replacement of the standard
el ctric resistance heating system with ETS room units*
It is applied to single-family homes with electric

resistance space heating and without central air

Single-family homes with air conditioning
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are assumed to install a heat pump rather than an ETS
system (the heat pump measures are described below)$ To
our knowledge, ETS has not been installed in mUlti-family
homes0 For this reason we do not assume that ETS systems
are applied in multi-family homeso

We estimate an installed cost of $6,000 for the ETS
system170 Assuming full displacement of the peak space

heating load, estimated savings are 5,979 watts per home

and 4,597 watts per home in the upstate and downstate

climate zonesrespectively0 These values are based on our
DOE-2 building simulations$ Experience with previous
installations provides no clear evidence of impacts on net
electricity use and therefore it is assumed there is no
net impact on annual energy useo The total statewide
potential reduction in winter peak demand is estimated to
be 682 MW@

£0
This measure involves the replacement of the

resistance electric heating system with a moderately
efficient heat pump (HSPF=7, SEER=10)@ The New York State
Energy Conservation Construction Code requires a minimum
efficiency of SEER=80S 18 ; the National Appliance Energy

Conservation Act requires a minimum efficiency of 1000

SEER for all split system heat pumps manufactured after
Jantlary 1, 1992 19

0

This measure is applied to single-family homes with
electric resistance space heating and central air
conditioningo Because heat pumps are assumed to be
installed on in homes that previously had central air

conditioning, it is reasonable to assume that the
installation of the heat pump will not lead to additional

electricity consumption for air conditioning@
We estimate an installed cost for this measure of

Savings from all heat pump measures are taken

from the DOE-2 simulation of the single-family homeo
Estimated savings per horne from this measure are 6,300
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kWh/yr and kW and 4,800 kWh/yr and 2008 kW for the
upstate and downstate climate zones, The
total statewide electricity savings potential is estimated
to be 236 GWh/yr, with a reduction in winter peak demand
of 103 MWo

This measure involves upgrading a standard heat pump
to a high-efficiency heat pump (HSPF=8, SEER=12)o We
estimate an incremental cost (over the previous heat pump
measure) of Estimated savings per home from this
measure are 617 kWh/yr and 329 watts and 470 kWh/yr and
257 watts for the upstate and downstate climate zones,
respectively0 The total statewide electricity savings
potential is estimated to be 23 GWh!yr, with a reduction
in winter peak demand of 12 MW0

This measure involves the installation of heat traps
and an insulation blanket on electric water heaters0 Heat
traps reduce convective losses from the hot water inlet
and outlet during st periods while the blanket
reduces conductive losses from the The residential
water heater conservation assessment is presented in Table
2-40

We e timate savings 0 of the electricity used for
water heating from this measure at an installed cost of
$36 22 0 The annual electrici savings from the

application of this measure to a ical electric water
heater is 284 This measure is quite cost-
effective with a maximum CSE of The total
statewide electrici savings potential is estimated to be
265 GWh/yr, with peak demand reductions of 21 MW and 54 MW
in the summer and winter, respectively.
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This measure involves the replacement of the standard

top-loading clothes washer with a front-loading model The

front-loading clothes washer saves energy by using less
hot water to wash the same amount of We estimate
an incremental cost of $150 and electric! savings 0 480

3 The total statewide electrici savings

ential is estimated to be 447 GWh/yr, with peak demand
reductions of 22 MW and 57 MW in the summer and winter,

This measure involves the installation of a radio-
activated, utility-controlled, shut-off device to reduce
water heater operation during peak load periods@ When
activated, the load controller cuts off electricity to the
water heater for a pre-determined amount of time. The
fraction of time during which operation is permitted is
known as the cycling schedule$ For example, under a

ical 3 cycling schedule, the load controll r will

permit operation for five minutes out of every quarter

hour. The water heaters being controlled are divided into

three The first group operates during the irst

five minutes out of each quarter hour; the second and the
third group each follow in sequence. In this manner the
total load is reduced by two-thirds. Common cycling
schedul range rom to 67% of operation.

We assume 3 cycling schedule dur n9 the peak
umme and winter hours$ The estimated cost for this

measure is $15 based on the economies of a large scale

prog The cost of this measure would be reduced
nstalled on a number of appliances in the home due to th

mUltiple use of the utility-based control equipment. The
stimated reduction in peak demand from this measure is 86

wa ts and 222 watts during the summer and winter peak

riods, respectively. Electricity savings are somewhat

dependent on the cycling schedule and a likely to
re atively small0 Therefore, we have assumed no
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electricity savings from this measure0 The total
potential reduction in statewide peak demand is estimated
to be 80 MW and 207 MW in the summer and winter,
respectively.

a0 Current sales average
This measure involves replacing the 1986 stock average

refrigerator or freezer with a model whose efficiency is
equal to the sales-weighted average of models sold in
198625

0 The new refrigerator model includes an increase in
compressor efficiency to 405 EER and replacement of the
fiberglass door insulation with polyurethane foam@ The
new freezer model includes an increase in compressor
efficiency to 3@65 EER and replacement of the fiberglass
door insulation with polyurethane foam. Obviously,
refrigerators and freezers are being upgraded to these
efficiency levels through routine replacement of the
current stOCk0 Therefore, this measure requires no
further policies for implementation unless there is an
interest in increasing the rate at which it is

lemented@
The refrigerator and freezer conservation assessments

are presented in Tables 2-5 and 2-6, respectively. We
estimate an incremental cost of the more efficient
refrigerator due to the efficiency measures at $31 and an
incremental cost for the freezer of $13 26 0 Estimated
savings are 266 kWh/yr for the refrigerator and 246 kWh/yr
for the The costs and savings estimated for
these measures -- and the following two refrigerator and
freezer measures -- are consistent with the recent
analysis completed for the DOE rulemaking on revisions to
the federal minimum efficiency standards for refrigerators
and freezers 27

0 All of the refrigerator and freezer
measures are quite cost-effective with a maximum CSE of
less than 2¢!kWh@
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The total statewide electricity savings potential for

the refrigerator is estimated to be 1,876 GWh/yr, with
peak demand reductions of 321 MW and 163 MW in the summer
and winter, respectivelye The total statewide electricity
savings potential for the freezer is estimated to be 373
GWh , with peak demand reductions of 54 MW and 50 MW in

the summer and winter,
b$

This measure involves replacing the 1986 stock of
refrigerators or freezers with models whose efficiency is
equal to that of the best models currently available in
their class 28

$ This level of efficiency complies with the

national minimum efficiency standard that becomes
effective in 1 99 9

The new refrigerator model includes an increase in
compressor efficiency to 5$0 EER and an increase in the
thickness of wall and door insulationw The incremental

cost for these measures is $360 The new freezer model
includes an increase in compressor efficiency to 4$5 EER
and an increase in the thickness of wall and door
insulation0 The incremental cost for these measures is
$3 0

We estimate savings of 264 for the refrigerator
and 171 for the freezer0 The total statewide
electrici savings potential for the refrigerator is
estimated to be 1,865 GWh ; with peak demand reductions
of 319 MW and 162 MW in the summer and winter,
respective The total statewide electricity savings
potential for the freezer is estimated to be 259 GWh/yr,

with peak demand reductions of 38 MW and 35 MW in the
summer and winter, respective

C$

This measure involves replacing the 1986 s average
refrigerator or freezer with a model that substantially

exceeds the national minimum efficiency standard that
becomes effective in 1990w While not current
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commercial available, such models are j

feasible and like to become available
1990 i S0

technical y

the early

The new refrigerator model includes an increase n
compressor efficiency to 503 EER and the use of more
efficient fans and fan motors$ We estimate savings of 111

r at an incremental cost of $1 1 The new freezer

model includes an increase in compressor efficiency to 500
EER and a further increase in the thickness of wall and
door insulation@ We estimate of 85 r at an
incremental cost of $1S32

@

The total statewide electrici savings ential for
the refrigerator is estimated to be 781 r, with peak
demand reductions of 134 MW and 68 MW in the summer and

winter, respective The total statewide electrici
savings ial for the freezer is estimated to be 129
GWh r, with peak demand reductions of 19 MW a 17 MW in

the summer and winter g respectively@

This measure consists of the replacement of the base
se central air conditioner (SEER=8@O) with models of

three successive hi r efficiencies - SEERs of 10, 12,
and The New York State Energy Conservation
Construction Code requires a minimum efficiency of SEER
9 3 The National iance Energy Conservation Act

requires a minimum efficiency of SEER for all s it
system central air conditioners manufactured after January

1? 1992 and 9$1 SEER for all package units manufactured
after January 1 B 199 4 Central air conditioners of

SEER=14 are not current available in all size classes
but are to be general available within a few
years$

We estimate incremental costs of $250, $290, and $340
for the three measures g res ive 5 Savings from this
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measure are taken from the DOE-2 simulation of the single-
family For the 1000 SEER upgrade, savings are
estimated to be 109 kWh!yr and 179 watts and 214 kWh/yr
and 293 watts for the upstate and downstate climate zones,
respective @ For the 1200 SEER upgrade, savings are
estimated to be 64 and 122 watts and 127 kWh/yr and
205 watts for the upstate and downstate climate zones,

For the 1400 SEER upgrade, savings are
estimated to be 63 and 104 watts and 93 kWh/yr and
158 watts for the upstate and downstate climate zones,

These results are presented in the central
air conditioning conservation assessments in Tables 2-7
and 2-8, for each of the two climate zones analyzed0 The
statewide average eRD for this measure at a 6% discount
rate ranges from $1,416!kW for the 10@0 SEER upgrade to
$3,SOO/kW for the 1400 SEER upgrade*

The total statewide electricity savings potential for
the 10@0 SEER upgrade is estimated to be 79 GWh/yr, with a

reduction in summer peak demand of 113 The total
statewide electrici savings potential for the 1200 SEER
upgrade is estimated to be 47 GWh/yr, with a reduction in

summer peak demand of 79 MW@ The total statewide
electrici savings potential for the 1400 SEER upgrade is
estimated to be 38 GWh!yr, with a reduction in summer peak
demand of 62 MW.

b

This measure
case room air cond tioners with models of three
successively hi r efficiencies -- EER of 10, and
12. The New York State liance Standards require a
minimum EER of 8.5 for room air conditioners with a
capaci of 6,000 Bt hr or greater36

@ The National
iance Energy Conservation Act requires a minimum

efficiency of 800 to 9@0 EER (the minimum efficiency
varies ng on product class and capaci ) for all
room air conditioners manufactured after January 1, 199037 •
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We estimate incremental costs of $30, $30, and $40 for
the three measures, respectively38. Savings from this

measure are taken from the DOE-2 simulation of the multi-

family homee For the 8$5 EER upgrade, savings are

estimated to be 19 kWh/yr and 52 watts and 47 kWh/yr and

123 watts for the upstate and downstate climate zones,
For the EER upgrade, savings are

estimated to be 10 kWh/yr and 37 watts and 29 kWh/yr and

87 watts for the upstate and downstate climate zones,
respectively@ For the EER upgrade, savings are
estimated to be 11 kWh/yr and 34 watts and 31 kWh!yr and

81 watts for the upstate and downstate climate zones,

respectively@ These results are presented in the room air

conditioning conservation assessments in Tables 2-9 and

2-10, for each of the two climate zones ana ed0 The

statewide average eRD for this measure at a 6% discount

rate ranges from $439/kW for the 8$5 EER upgrade to
$886/kW for the 12 SEER

The total statewide electrici savings potential for

the SEER upgrade is estimated to be 144 GWh/yr, with a
reduction in summer peak demand of 381 MW0 The total

statewide electricity savings potential for the SEER

upgrade is estimated to be 87 GWh!yr, with a reduction in

summer peak demand of 267 The total statewide

electrici savings potential for the SEER upgrade is

estimated to be 91 GWh/yr, with a reduction in summer peak

demand of 252

This measure involves the application of low-

emissivi shaded window film to south-facing windows to
reduce heat gain during the cooling We assume
that the film is rated R-1@2 and has a shading coefficient

of The estimated installed cost of this measure is
Estimated savings from this measure are 150

kWh/yr and 225 watts and 150 kWh/yr and 300 watts for the

upstate and downstate climate zones, respectively@ The
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total statewide electricity savings potential is estimated
to be 76 GWh!yr, with a reduction in summer peak demand of
123

d0 Load controller/cycler
This measure involves the installation of a radio-

activated, utility-controlled, shut-off device to reduce
central air conditioner operation during peak periods0

When activated, the load controller cuts off electricity
to the air conditioner for a pre-determined fraction of
the time@ The fraction of time during which operation is
permitted is known as the cycling schedule@ (The
residential water heater section contains a more detailed
description of load controls0)

We assume a 33% cycling schedule during the peak
summer hours0 The estimated cost for this measure is
$150, based on the economies of a large-scale prog 0

The cost of this measure would be reduced if a number of

iances in the home are The estimated
reduction in the summer peak demand per house is 729 watts
and 1,156 watts for the upstate and downstate climate
zones, respectively. The statewide average eRD for this
measure at a 6% discount rate is $184!kWe The potential
reduction in statewide summer peak demand is estimated to
be 450 MW@

This measure involves the replacement of the standard

centra air conditioner with a model incorporating a
va iable-speed drive (VSD) on the fan and compressor
motors The use of a VSD reduces losses from cycling and

part 10 d operation$ A residential heat pump
incorporating variable-speed drives on both fan and
compressor motors was recently introduced by Carrier
Corporati 1. This heat pump was developed th a
cooperative effort between Carrier and the Electric Powe
Research Institute and is being marketed for the hi -end
of the residential In general, variable-speed
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heat pumps and air conditioners are expected to become

more widely available in the U@S@ in the near future 42
$

Based on computer modeling of air conditioner

efficiency improvements, we estimate electricity savings

of 12.5% and an incremental cost of $24043 $ Because of
inadequate analysis of the impact on peak demand we assume
there is no peak demand savings$ Total estimated savings
per house are 90 kWh/yr and 144 kWh/yr for the upstate and

downstate climate zones, respectively@ The total
statewide electricity potential is estimated to be

55 GWh/yrw

This measure involves the replacement of standard

incandescent lamps with energy-saYing-type incandescent
lamps@ Electricity use is reduced by 5-10% depending on
lamp wattage with little or no reduction in light output.
The estimated incremental cost for the energy-saving lamps
is 10¢/lamp$ Total electricity savings from replacement
of the 8 most used lamps in a typical house is 30

The CSE for this measure is 3¢/kWh at a 6%
discount Total statewide electrici savings are

estimated to be 180 GWh r, with peak demand reductions of

9 MW and 40 MW in the summe and winter, respectively@

The residential Ii ting conservation assessment is

presented in Table 2-110

This measure involves the replacement of standard

incandescent lamps with halogen-filled incandescent
sten halogen lamps contain an inner bulb filled with

halogen and a tungsten filament that together increase
both efficacy and filament life0 The outer bulb is

approximately the same size as a standard incandescent

lamp, although somewhat heavier$ The rated lamp life of
tungsten halogen bulbs is approximately 2,750 hour 4
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Light quality is quite close to that of a standard
incandescent lampo Tungsten halogen lamps are marketed by
a number of the major manufacturers. A recent survey of
electrical equipment retailers in the D*C$ area found an
average price of $2050 for 42-watt tungsten halogen
l amps 45$

We assume that only the least frequently used lamps in
each house are replaced with tungsten halogen lamps@ All
other lamps are upgraded to compact fluorescent lamps (see
below) 0 A total of 22, 60-watt, standard incandescent
lamps are replaced with 42-watt tungsten halogen lamps for
an electricity savings of 119 kWh/yr per The
incremental cost for this measure is The total
statewide electricity savings potential is estimated to be
697 GWh/yr, with peak demand reductions of 33 MW and 154
MW in the summer and winter, respectively*

This measure involves the replacement of energy-saving
incandescents with compact fluorescent lamps0

lacements are as follows: 20-watt compact fluorescent
for 70-watt energy-saving incandescent l 18-watt compact
luorescent for 55-watt energy saving incandescent@ The

estimated cost for compact fluorescent lamps is $18 for
the 20-watt lamp and $15 for the 18-watt l amp46@

We assume that only the ei t most 'common used lamps
in each horne are replaced with compact fluorescents due to
the relatively high first All other lamps are
upgraded to tungsten halogen lamps (see above)@ The
replacement of the eight lamps with compact fluorescents
wou d result in an estimated electricity savings per
household of 344 The CSE for this measure ranges
from to depending on annual hours of use and
discount rate@ The total statewide electricity savings
potential is estimated to be 2,020 GWh/yr, with peak
demand reductions of 97 MW and 445 MW in the summer and
winter, respectively@
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C0

This measure corresponds to an improvement in
incandescent lighting recently developed by General
Elelctric The improvement involves placing a

quartz tube around the filament in incandescent lamps.
The tube has mUltiple layers of infrared reflecting film
(IRF) on its outer surfaceo The film reflects heat back
onto the filament but passes visible Ii The IRF is
used in conjunction with halogen lamps, resulting in a
doubling of efficacy (i.e., 50% less power comnsumption)
compared to ordinary halogen l amps48.

General Electric already uses IRF in some of its very-
hi -wattage incandescent lamps@ Lower wattage reflector

amps with IRF will be introduced in late 1989, and the
technology could be applied to ordinary incandescent lamps
within a few years. The extra first cost at the retail
evel for the lower wattage IRF lamps is approximately $2

(relative to ordinary halogen lamps)49® acing all
ungsten halogen lamps with the IRF halogen lamps would
suIt in statewide electricity savings of 813 GWh/yr,

with peak demand reductions of 39 MW and 179 MW in the
umme and winter, respectively@

Th s measure involves the replacement of the standard
clothes dryer with a heat pump clothes dryer0 The heat
pump clothes dryer functions as a dehumidifier, removing
rno sture from the dryer in a closed cycle0 A proto
HPCD has been built which shows savings of 50 60% over a
conventional dryer0 An additional advantage of the HPCD

the replacement of the exhaust vent with a drain pipe,
onvenient for apartment buildings where exhaust vents are

dif cult to install. This advanced technology is not
commercially available as of 1988, but is expected in the
marketplace in the near futur a
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The estimated incremental cost for this measure is
Estimated electricity savings per household are

418 kWh/yr 51 • The total statewide electricity savings

potential is estimated to be 858 GWh/yr@ The heat pump
clothes dryer follows the load controller (described

below) in our cost Because the load controller
reduces peak demand from the clothes dryer to zero, there

are no peak savings from this measure@ The residential
electric clothes dryer conservation assessment is

presented in Table 2-13@
bo

This measure involves the installation of a radio-
activated, utility-controlled, shut-off device to reduce

clothes dryer operation during peak When
activated, the load controller cuts off electrici to the

clothes dryer for a pre-determined period of time0 (The

residential water heater section contains a more detailed

descri ion of load
We assume a full shut off during the peak summer and

winter hours -- i@e@, no operation during peak The

operation of any dryer turned on during this period would
be del until after the peak period@ Naturally,

consumers would need to be compensated for this

inconvenience* The estimated cost for this measure is
$150, based on the economies of a large-scale prog 2@

The cost for compensation is not included in this

The cost of this measure per appliance would be

reduced if a number of appliances in the home were
controlled0 This measure reduces demand during peak

periods 127 watts during the summer and 220 watts
during the The potential reduction in statewide

peak demand is estimated to be 260 MW and 452 MW in the
summer and winter, respectively0
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This measure involves the replacement of the standard

electric oven with a model modified with the following
measures: (1) increased insulation; (2) improved door

seals; (3) reduced thermal mass; (4) an improved heating

element@ These measures cut oven electricity use by about
30% at an estimated cost of $25 53

0 The estimated savings

per household are 100 kWh/yr0 The total statewide
electricity savings potential is estimated to be 212

GWh/yr, with peak demand reductions of 52 MW and 35 MW in
the summer and winter, respectively0 The residential
electric cooking ranges conservation assessment is

presented in Table 2-120
b0 Improved cooktop

This measure involves the replacement of the standard

electric cooktop with a model modified with the following

measures: (1) heating coil with reduced contact
resistance; (2) drip pans with increased reflectanceo
These measures cut cooktop electricity use by about 10% at
an estimated cost of $10 54

0 The estimated savings per

cooktop are 35 kWh/yr0 The total statewide electricity
savings potential is estimated to be 74 GWh/yr, with peak

demand reductions of 18 MW and 12 MW in the summer and

winter, respectively@

The analysis of the commercial sector includes seven

different building types representing 84% of total
commercial floorspace and 91% of total electricity
consumption in the stat The base case buildings were

devel through an extensive survey of commercial
buildings in Con Ed's service territory as described in
the previous The electricity and peak demand
savings reSUlting from the installation of the various
conservation measures are based on a computer simulation

of the seven building types using the DOE-2 No
estimate of conservation potential is made for the
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buil s which were not modeled -- e$I warehouses

and

The efficiency measures described below are appl ed to

each of the appropriate building Cost estimates

are presented along with the descri ion of each measure@

Summary results of the analysis building are

presented at the end of this. section0

The conservation analyses for the commercial secto

climate zone for each of the building s are presented

in Tables 2-17 to The statewide commercial summary

tables for energy and peak demand for each of the three

discount rates ana ed are presented in Tables 2-35;

2-36, 2-41, 2-42, 2-47, and 2-48. The statewide summaries

are also presented gra ieal as s y curves in Figures

26, 2--7 1 213, 2-14, 2-20, and

1

Nationwide l many commercial buildings were constructed

with excessive Ii ing levels0 The removal 0 a portion

of the lamps in fluorescent fixtures,? or udelamp ng H
, is a

wide empl conservation practice in these

The majori of the buildings in our

analys s n with relatively low Ii ting levels,

indicating that substantial delamping may have alre

been emented® In particular, all of the buildings

exhibit peak Ii iog levels below 2 5 f This may be

due to the New York State Li ing Standards which require

compliance with 1 ting power t for all build ngs

using more than 5,000 kWh per mon 6 All of ou ba e

cas proto buildings exc the small bu Iding use

more than 5 000 kWh per month0 Because it appears likely

that substantial del og has alrea been implemented,

this measure is ied on to the small building

proto
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Our delamping measure entails the removal of on
of lamps from fluorescent fixtures@ We estimate a cost
for this measure of 7 under the ass ion
that it is carried out as an i task0 However i
this measure is carried out as a part of normal
maintenance procedures, the cost would be much lower0
Del ng is an extremely cost-effective measure with a
CSE of 001¢!kWh at a. discount rate of 6%@

Electrici savings from this measure are determined
th the DOE-2 building simulation for the small
building proto The total statewide electrici
savings ial is estimated to be 141 , with peak
demand reductions of 44 MW and 22 MW in the summer and
winter, respective

This measure entails the replacement of all standard
40-watt fluorescent lamps with 34-watt, energy-saving

fluorescent lamps@ As described in the ous
r$ the base case buildings are assumed to have 4

saturation of energy-saving This measure brings
the saturat on up to 10 This measure reduces average
Ii ing watts per square foot in all commercial building

7% relative to the base cas
We estimate the incremental cost of the energy-saving

lamp at $1014 for each 1 9 @ Elect ici savings rom
this measure are determined the DOE-2 model for each 0

the building 0 s@ The total statewide electrici
savings potential is estimated to be 593 r f with peak
demand reductions of 158 MW and 94 MW in the summer and
winter; respective

c@
This measure entails the replacement of all rema ning

standard electroma ic fluorescent lamp ballasts with
hi -e ficiency electromagnetic (core/coil) ballasts
described earlier i the base case building are assumed to
have 4 aturation of hi -efficiency electromagnetic
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This measure reduces average lighting watts per

square foot by 6% over the previous measure6 0 0

The sale of standard electromagnetic ballasts has been
prohibited in New York State since January 1, 1987 due to

Statewide minimum efficiency standards 61 0 As ballasts wear

out, they will be replaced by high-efficiency
electromagnetic ballasts (or electronic ballasts)0
Therefore, no further policies are required to encourage

adoption of this unless there is an interest in
accelerating the rate at which implementation occurs@

We estimate the incremental cost of the high-
efficiency ballasts at $4 per ballast62

0 Electrici

savi s from this measure are determined by the DOE-2
model for each of the building prototypes0 The total
statewide electrici savings potential is estimated to be

513 GWh/yr, with peak demand reductions of 132 MW and 85
MW in the summer and winter, respectively0

is measures entails the replacement of high-
efficiency electromagnetic ballasts with electronic
ballasts and the replacement of energy-saYing-type
fluorescent lamps with 32-watt very high-efficiency
luorescent lamps (known as T-8 These lamps have

a smaller diameter than ordinary lamps and employ more

efficient s Both the electronic ballasts and the

very hi -efficiency lamps are readily available and are

often installed in Penetration of this

measure in existing buildings is still very limited

(probably less than 1% of potential applications63 ), so no

saturation was assumed in the base This combined
measure reduces average lighting watts per square foot by
2 over the previous

We estimate the incremental cost of the electronic

ballasts at $16 per ballast and the incremental cost of
each of the 32-watt lamps at Therefore, the total
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installed cost for this measure is $36012 per
Electricity savings from this measure are determined by

the DOE-2 model for each of the building This
measurelis cost-effective in most situations with a
statewide average CSE of 6¢/kWh at a discount rate of 6%.
The total statewide electricity savings potential from
this measure is estimated to be 1,085 GWh/yr, with peak
demand reductions of 299 MW and 166 MW in the summer and
winter, respectivelyc

eo Fluorescent lighting fixture reflectors
This measure involves the installation of reflectors

in fluorescent fixtures and the removal of some
fluorescent lamps in all building typesc Reflectors are
readily available in anodized aluminum, aluminum film or
silver film laminated to an aluminum substrate and are
desi to be easi retrofit into existing
Reflectors are being installed in a growing number of
commercial buildings across the country, but their overall
use is still very limited67

@

We estimate that installation of a reflector increases
useful lumens per watt by 50%, allowing removal of 50% of
the lamps while reducing lighting levels by one-fourth68

0

We assume the installation of reflectors (and removal of
half the bulbs) in two-thirds of the fixtures in each of
the proto buildings for a net in illuminance
of 1 This measure reduces average lighting watts per
square foot by 33% over the previous measure$

Prices for reflectors vary SUbstantially -- from $10-
55 per fixtu 9 ing on manufacturer, quantity and
quali We assume the use of a high-quality, silver-film
reflector, purchased in Our estimate of the
installed cost of reflectors is $45 per The net
capital cost associated with each reflector is $12 lower
to account for the reduction in lamps used over the life
of the reflecto Electricity savings from this measure
are determined by the DOE-2 model for each of the building
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proto So This measure is one of the more cost-

effective commercial lighting measures with a statewide

average CSE of 1¢/kWh at a discount rate of 6%$ The

estimated statewide electricity savings potential is 4,142

jyr, with peak demand reductions of 1,134 MW and 651 MW

in the summer and winter,

£0 Daylighting sensors and controls
This measure involves the installation of a control

system which dims the lighting in the building perimeter
in response to daylight entering through the windows720

The assumed daylighting system provides for as-step
control, down to a minimum of 70 footcandles of task

Ii ti The equipment required for the system includes
dimmer controls, photosensors and associated wiring0 This

measure is applied to the prototype hospital, retail

tore, school, hotel, office and small building.
Electrici savings from daylighting systems will

vary among buildings depending on the ratio of window area

to wall area and degree of window shading, among other
ctors. The effective aperture calculated as the

ratio of glazing area mUltiplied by the shading
coefficient to the total wall area -- provides an overall

indicator of the amount of daylight The
e f ctive aperture in our prototype buildings ranges from

0.1 0 0 3. We e imat Ii ting energi sav ngs of 40 5

n the perimeter area, for effective apertures in this
range74 Considering that daylighting can be used in only

a portion of the total floor area of a building, the
overall reduction in i ting electrici use from this

me sure ranges from 13% to 40% depending on building
Our estimate of the installed cost of this measure is

$60 per fixture with a daylighting This cost is
based on a price estimate from a large manufacturer and is
omparabl to other recent price estimate The total

tatewide electricity savings potential from this measure

s estimated to be 1,660 GWh/yr, with peak demand
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reductions of 475 MW and 285 MW in the summer and winter,
respectively@

9
This measure involves the installation of an occupancy

sensor system in roo,ms with intermittent use, such as
conference rooms, bathrooms, etc@ The occupancy system

automatically turns off lights in these rooms when they

are unoccupied for an extended The system
consists controls, sensors and associated wiring@ It

is general sible to install sensors in 15% of the

total floor space of a typical commercial building77
@

Estimates of lighting energy savings from the installation
of an occupancy sensor range from 50 to 60% for the room
in which it installed78 ,79@ This measure is applied to

all of the prot buildings for the supermarket@
Based on manufacturers' literature, we estimate the

installed cost of an occupancy sensor to be $65 for a

small room (100-150 sq@ftw) and $115 for a large room
(300-400 sq0ft$)80,81@ We assume that the sensors are
install in 15% of total floor space of each building

and that the floor space is lly split between small

and large Electrici savings from this measure
are estimated to be 50% of the lighting energy in the
rooms in which sensors are installed0 The total statewide
electrici savings potential from this measure is
estimated to be 500 GWh/yr, with peak demand reductions of

136 MW and 80 MW in the summer and winter, respectively@
2 @

a

In many buildings, chillers are unnecessarily

oversized for bUilding demand@ Also, after conservation
measures have been installed, the need for chiller

capaci is reduced@ This measure involves a whole

building audit when the existing chillers are to be
aced in order to recalculate cooling The audit
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indicates by how much the new chillers can be downsized to
match the reduced loado

The estimated cost of this measure is $0050/sq0ft&
Electricity savings from this measure are determined by

the DOE-2 model for each of the building
Electricity savings from this measure in buildings to
which it is applied ranges from to 1107% as a percent
of total building electricity useo The total statewide
electricity savings potential is estimated to be 2,260
GWh/yr, with peak demand reductions of 499 MW and 250 MW
in the summer and winter, respectivelyo

b0

This measure involves shifting supply air temperature
from a constant temperature to a variable temperature
ba sed on the needs of the tv wors t U room 0 It requi res the
installation of temperature sensors in a number of rooms
and a central processor to monitor temperatures and adjust
supply air temperature0 This measure is required in the
NY State Building Code for new construction and for the
addition, alteration or substantial renovation of existing
buildings, but is still not employed in many older
bui lding 2

The estimated cost of this measure is $1,750 for each
constant volume air handling units based on an analysis of
11 proto commercial buildings for BPA83 0 It is
install on all central HVAC systems with a constant
supply air temperature in our prototype buildingso

lications include portions of the floorspace of the
prototype hospital, retail store, hotel, office and
educational building& Electricity savings from this
measure is determined by the DOE-2 model for each of the
building Electricity savings from this
measure in buildings to which it is applied range from

to 8&8% as a percent of total building electricity
use On a statewide basis, this measure is the most cost-
effective commercial HVAC measure with respect to
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electricity savings with a CSE of O$S¢/kWh at a discount
rate of The total statewide electricity savings
potential is estimated to be 1,182 GWh/yr, with peak
demand reductions of 467 MW and 47 MW in the summer and
winter,

C0

This measure involves the installation of an

"economizer u control to the HVAC system4> An economizer

brings in outside air when it is cool and dry enough,
the reducing use of An economizer consists

of indoor and outdoor temperature and humidity sensors,
__ rs, motors, and motor controls0 This measure is

required in the NY State Building Code for new
construction and for the addition, alteration or
substantial renovation of existing buildings, but is still
not empl in many older building

The cost 0 an economizer control per peak ton of

cooling capaci decreases with cooling system size and
can vary considerably ng on the cooling system and

ease of installation0 The estimated installed cost of an
economizer control per peak ton of cooling capacity is
$65/ton for 15-25 tons, $40/ton for 25 100 tons, and
$35/ton for 100+ ton 5 Electricity savings from this

measure are determined the DOE-2 model for each of the
building proto s to which it could be' applied, which
ncludes all of the proto s except for the small

bu The total statewide electricity savings

paten ial is estimated to be 301 GWh/yr, with a summer
peak demand reduction 0 10

Th s measure involves the replacement of fan and pump
motors in HVAC systems with high-efficiency models0 High-
ef iciency motors in the 20-50 HP range are available that
are about 2 5% more efficient than standard motor 6 This

measure s applied to all boiler and chiller pumps and
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supp and return fans in central HVAC systems in our
prototype buildings@

Table 2-14 presents our estimates of the cost and
efficiency improvement available by motor
Electricity savings from this ,measure is determined by the
DOE-2 model for each of the building prototypes0 The
total statewide electricity savings potential from
increasing fan motor efficiency js estimated to be 309

GWh/yr, with peak demand reductions of 55 MW and 54 MW in
the summer and winter, The total statewide
electrici savings potential from increasing pump motor
efficiency is estimated to be 23 GWh/yr, with peak demand
reductions of 5 MW and 3 MW in the summer and winter,
respective

In a central, forced-air HVAC system, the supply air
volume can be varied continuously to meet minimum space
conditioning load and air quali requirements@ This
saves electrici reducing air flow rates during most
of the year@ In our proto buildings the supply air

volume is varied th the installation of inlet vanes

in supp air terminals and temperature sensors. Multi-
zone systems are converted to VAV th the installation
of a variable-s drive on the fan motor and are
therefore not included in this measure. The potential
savings in electrici used for air handling multi-zone
systems appears in the variable-speed drive measure which
is described below

The cost of VAV conversion will vary ng on the
pre-existing of air handling Dual-duct HVAC
systems are easier to retrof and costs typically run

$O.25-60/cfm (cfm: cubic feet per minute of air flow
capaci Retrofit costs for other air handling systems
are ieally We estimate the cost of

VAV conversion at $O.45/cfm for dual-duct systems and
$1@OO/cfm for other systems. Dual-duct systems are
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Table 2-14
HIGH-EFFICIENCY MOTOR OPTIONS

Size Avg. Assumed Annual
range size usage Efficiency Cost Efficiency Cost savings
(HP) (HP) (hrs/yr) ( 1986$) ( 1986$) (kWh/yr)

<1 0.28 400 70.0% $40 74.5% $50 10
1-5 1.34 921 80.5% $165 85.5% $195 84
5.1 - 20 8.61 2,050 85.0% $655 90.0% $795 1,018
21 - 50 25.9 3,139 89.0% $1,500 92.5% $1 2,908
51 - 125 80.6 3,656 91.0% $4,500 94.3% 100 9,334
>125 195 3,913 93.3% $10,500 95.5% $11,400 15,145

Sources:
1. "Classification and Evaluation Electric Motors and Pumps"; U.S. of

Feb. 1980 147)
2. "V.l. McDonald andH.N. Losses in Electric Power , IEEE

Transactions on Applications, Vol. IA-21, pp.803-19; May/June 1985
3. "Adjustable Speed Drives Directory'!; Electric Power Research lnst.; Palo Alto, CA; 1985
4. Efficient Motors in Canada: Technologies, Market Factors and Penetration Rates";

Marbek Resource Ottawa, Canada; Nov. 1987
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employed for between 0% and 17% of the floorspace in our
prototype buildingso Other systems converted to VAV
through this measure are employed for between 0% and 27%
of the floorspace@ The prototype with the largest
fraction of floorspace to which this measure is applied is
the hotel for which systems converted to VAV through this
measure account for 27% of total

Electricity savings from this measure is determined by
the DOE-2 model for each of the building prototypeso
Savings from this measure range from 208% to 1105% as a
percentage of total building electricity The total
statewide electricity savings potential is estimated to be
2,776 GWh/yr, with peak demand reductions of 550 MW and
312 MW in the summer and winter, respectively@

£0
This measure entails the installation of variable-

speed drives (VSDs) on pump and fan motorso VSDs are
electronic devices that enable a motor to vary its speed
in order to better match loads and to reduce part-load and
cycling losses$ The current generation of VSDs function

converting AC current into DC current and then back
into AC at va ng VSDs can replace the
clutches, valves or vanes which are ically used to
regulate air or water Additional benefits include
the abili to s art and stop the motor gradually, which
extends the life of the motor and associated machinery,
and precise speed This measure is used to
provide variable air volume capability in multi-zone air
handling systems and for additional savings in systems
alrea converted to VAV (see

This measure is applied to all boiler and chiller
pumps and to central system supply air fans0 Pumps and
central system supply air fans susceptible to this measure
service between 0 and 57% of the floorspace in our
proto buildings@ Estimates of the cost of VSDs are
presented in Table Electricity savings from this
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Table 2-15
VARIABLE-SPEED DRIVE

COSTS AND SAVINGS

Motor Average Assumed Annual
size range size usage Equipment Installation Total cost savings

(HP) (hrs/yr) ( 1986$/HP) (kWh/yr)

<1 0.28 400
1-5 1.34 921 $515 $310 $825 259
5.1 - 20 8.61 2,050 $415 $255 $670 3,504
21 - 50 25.9 3,139 $310 $205 $515 15,391
51 125 80.6 3,656 $155 $155 10 54,610
>125 195 3,913 $130 $130 138,009

Losses in Electric Power "';'uctpn1C

Vol. IA-21, pp.803-19;

I1r.o,,....TA"t
4

1.T , Electric Power Research Institute; PaloDrives

Sources:
I.W.J. McDonald and H.N. "-" .. r' ................. •

Transactions on 1i..R..I. ...... \A-,.;J\".1

1985
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measure is determined the DOE-2 model for each of the

building prototypes@ Savings from this measure range from

503% to 1301% as a percentage of total building

electricity use for the fan measure and from O@2% to 2$1%
as a percentage of total building electricity use for the
pump measure@ The total statewide electrici savings
potential from the installation of VSDs on fan motors is
estimated to be 3,261 GWh/yr, with peak demand reductions

of 407 MW and 424 MW in the summer and winter,
respectively@ The total statewide electricity savings

ial from the installation of VSDs on pump motors is
estimated to be 212 GWh/yr, with peak demand reductions of
36 MW and 17 MW in the summer and winter, respectively0

g0
The use of thermal storage in commercial buildings has

grown steadi over the past decade to the point where
there are now an estimated 1,000 cool storage systems
operating in the U0S$88@ Cool storage systems can be based

on ice, chilled water, or ase change materials, with

water and ice being far the most common of storage

media. stems can be desi for full storage in

which 10 of the cooling load s moved off-peak or
partial storage -- in which on a portion of the cooling

load is moved
Most cool storage systems are installed in buildings

du ing construe ion. Cool storage systems can be retrofit
into existing build ngs although the cost is higher than

for new bu Iding and the installation may be
Further, chilled water systems, in

particular, take up substantial amounts of floorspace@

Because of .space limitations and possible incompatibili

with existing systems, we assume that only 4 of
buildings are eligible for installation of a cool storage

system. Packaged cool storage systems, wh ch are now

being marketed a number of manufacturers, facilitate
installation of cool storage systems in medium-sized and
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existing buildings (a usually at a reduced
efficiency)89 This development should serve to expand the

potential market for cool storage systems0
Cool storage systems will be most in

those buildings with an intermittent cooling load that
coincides with the system peak, such as offices and retail
stores@ We apply the cool storage measure to the
prototype hospital, retail store, school, hotel and office

A cool storage system small to fit the
small building pro would be difficult to find and
install and would suffer from significant dis economies of
scale@ The supermarket proto has particular long
dai operating hours, which provides insufficient off-
load hours for cha ng of the cool storage medium@

This measure enta Is the installation f a chilled
water j partial s orage system as the system of choice0
Cool storage capaci is chosen to offset 5 0 peak

cooling The cost of cool storage will vary
sUbstantially - from $25-125 per ton-hr of capaci
according to a recent su 0 Installation cost
on size, the of HVAC system, and other site-specific

in Con commercial sector, we estimate an

cost of $75/ton hr of storage capaci
ct of cool s orage systems on electrici use

factorsw
potential
installed

The

On the basis of an ana sis of conservation

for cool ng wi 1 vary from a net increase to a net
decrease nding on a number of actors including cool
storage system and fficiency, HVAC system
efficiency, and diurnal temperature varia ion The
available evidence indicates that in general the net

ct is unlikely to be large relative to total HVAC
electrici use0 Therefore, we assume that there is no
net ct on building electrici use0

Peak demand savings from this measure ranges from 104

kW for the office building to 66 kW for the ho el in the
downstate clima zone Savings £0 bu Idings in the
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upstate climate zone are approximately 10-20% The
potential reduction in statewide summer peak demand is
estimated to total 660 MW. The statewide average CRD for
this measure is $1,120/kW at a discount rate of 6%.

Window films
This measure involves the application of solar control

film to south- and west-facing windows in order to reduce

solar heat gain and thereby reduce the cooling
Solar control films are available with a wide range of

characteristics, with shading coefficients from 0.2 to
0.8, and optional tints including bronze, silver, smoke
and gold The shading coefficient is a measure of the
total solar heat gain through the film normalized to the
heat gain through clear, unshaded, vertically placed 1/8
inch glass under the same conditions. A shading
coefficient of lies no additional shading compared

to the reference glass; a coefficient of 0.5 implies 50%

less heat gain, This measure is applied to all of

the seven proto

nstalled costs range from $1025/sq@ft0 to

ing on film type, quality, and quantity
of purchas 2 For this conservation analysis, window film

is assumed to reduce the shading coeffic'ient to 004 at an
nstalled cost of Electricity savings from

this measure are determined by the DOE-2 model for each of
the building proto 80 The total statewide electricity
savings potential is estimated to be 196 GWh!yr, with a

reduction in the summer peak demand of 137 MW but an

increase in winter peak demand of 14 MW0

This measure consists of installing four inches of

fiberglass batt insulation to the air space below the roof

n building prototypes where this is technically feasible.

The insulation acts to reduce external heat gains during
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the cooling season and heat losses during heating
This measure is applied to the prototype hospital, retail
store, school, hotel and small building0

The estimated installed cost of this measure is
$O$35/sq0ft0 based on a study of retrofit insulation costs
in a range of commercial building types in the Pacific
Northwest93 $ The cost of this measure would be much lower
if it were installed during the construction of a new
building$ Electricity savings from this measure is
determined by the DOE-2 model for each of the building
proto S0 The total statewide electricity savings
potential is estimated to be 16 GWh/yr, with peak demand
reductions of 14 MW and 1 MW in the summer and winter,
respectively0

C$

This measure consists of replacing existing windows
with new double-pane windows with a low-emissivi
coating0 The low-emissivity windows cut heat transfer
th the window about 60% in comparison to a
s andard, single-pane window and by about 30% in
comparison to a standard, double-pane For this
measure, we assume that the low-emissivi window has a
thermal resistance of R-2.5 and a shading coefficient of

95

The estimated installed cost of this measure is
$12 The cost of this measure would be much

ower f it were installed during construction of the
bu Iding. Electrici savings from this measure is
determ ned the DOE-2 model for each of the building
proto s. The total statewide electricity savings
potent 1 from the installation of low-emissivity windows
on the north side of commercial buildings is estimated to
be 85 GWh r, with a reduction of winter peak demand
reductions of 22 The total statewide electricity
savings potential from the installation of low-emissivi
windows on the south, east and west sides of commercial
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buildings is estimated to be 319 GWh/yr, with peak demand
reductions of 36 MW and 82 MW in the summer and winter,
respective

Commercial refrigeration system measures are applied

only to the supermarket All of the other
building prototypes we analyzed use only small amounts of
electricity for refrigeration (restaurants use significant
amounts of electricity for refrigeration, but were not
ana The refrigeration system in the prototype
supermarket accounts for approximately 67,000 kWh/yr, or
4 of total building electricity use in the base case@
The supermarket refr geration system includes
refrigeration equipment (compressors, condensers, piping,
etc.), display cases and walk-in storage space.

This measure involves the replacement of the existing
standard motor and compressor with high-efficiency models.

Standard compressors and motors typically rate at
approximately 6 overall effici High-efficiency
models are available that can improve the efficiency by
10-1 1

99
0 Other measures that are available to increase

the efficiency of refrigeration compressors include
install tion of a variable-speed drive100 or replacement of
the single compressor with a number of smaller compressors
of unequal capaci operated in paralle11010 Each of these

measures would provide a level of savings similar to the
hi -efficiency motor and compressor.

This measure is applied to our prototype supermarket
at an est ted incremental cost of $2,000 for each high-
efficiency compressor and motor102

@ The estimated savings
are 1 of refrigeration system electricity consumption,
or 67 MWh per building@ Peak refrigeration system

demand is also cut 10% or 12 kW and 7 kW per building
for the winter and summer peak loads, respectively. The
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total statewide electricity savings potential is estimated

to be 214 GWh!yr, with peak demand reductions of 37 MW and

21 MW in the summer and winter, respectively0
h@

This measure involves the replacement of the minimurn-
pressure regulator with a floating head pressure control
(FHPC) system in the supermarket's refrigeration systeme
FHPC enables the refrigeration system to take advantage of
lower ambient temperatures in order to increase overall

system efficiency@ A FHPC system consists of a variable

pressure control valve, pressure sensors, and associated
The installation of a FHPC system is estimated to

cost $800 while reducing refrigeration electricity use by
8% or 53 MWh/yr per building1030 No peak savings are

assumed because of the limited savings produced during the
hot summer afternoons when the summer peak The
total statewide electrici savings potential is estimated
to be 172

C0

This measure consists of the installation of retrofit

measures designed to reduce heat gain in refrigerated

dis ay Possible measures include glass doors,

ni covers, strip curtains, and dew point sensors for

anti-condensation The installation of a full set

o these measures has been estimated to reduce electricity
use for re rigeration 15-4 OLt (10 However, in many

stores, some of these measures will be rejected for
aesthetic reasons

For this conservation analysis, we assume the

installation of ni ttime covers on refrigeration cases at

a cost 0 $J30 per lineal foot of display case installed
on 50 lineal feet 106

@ We estimate savings at 5% of

electrici use for dis ay cases or 17 MWh/yr per
building@ Peak demand is also cut by 5% or 3 kW and 2 kW

per building for the winter and summer peak periods,

respective The total statewide electricity savings
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potential is estimated to be 54 GWh/yr, with peak demand
reductions of 9 MW and 5 MW in the summer and winter,

c@ Commercial building analyses
Education Building

The prototype education building is a 237,000 ft 2 ,
six-floor, private, secondary Peak lighting
demand is W/ft 2 0 As described earlier, the prototype
buildings are divided into a number of distinct areas with
regard to HVAC Each area is served by a
different HVAC system0 The fraction of floorspace served
by each system is equal to the saturation of that system

in the general population of that building type0 The
education building is heated by a steam boiler and cooled
in part a hermetic centrifugal chiller and in part by
package single-zone air conditioning units Air handling
system s include multi-zone central systems, package
single-zone systems and dual-duct central systemse

The statewide conservation assessment for the
education building is presented in Tables 2-16 and 2-17
for each of the climate zones A total of 19
different conservation measures are applied to the
education building proto nine HVAC measures, six
Ii t ng measures l and four shell measureS0 Twelve of the

measures are cost-effective in the downstate climate zone

based on a discount rate of six percent and average
commercial electrici rates0 Only ten of the measures
are cost-effective in the upstate climate
Installation of all cost-effective measures would reduce
electric cons ion by over one-third in both the
upstat and downstate climate Summer and winter
peak demand would both be reduced by approximately

The statewide potential for savings from

lementation of all cost-effective measures is 1,875
GWh r in electricity consumption and 571 MW and 179 MW in
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summer and winter peak demand,
Approximately, one third of the cost-effective savings are
from the installation of reflectors in fluorescent
fixtures0

20 Hospital
The hospital prototype is a 320,000 ft 2 , 11-floor

building0 Peak lighting demand in the base case is 101 W
ft 2

0 The prototype is cooled in part by a hermetic

centrifugal chiller and in part by package systems@ The
building is heated by a stearn Air handling system

types include package single-zone and multi-zone, dual-
duct and variable air volurne0

The hospital building conservation assessment,
presented in Tables 2-18 and 2-19, includes a total of 17
different conservation measures -- nine HVAC measures,
six lighting measures, and two shell measures@ Fifteen of
the measures are cost-effective in the downstate 9lirnate
zone based on a discount rate of six percent and average
commercial electricity rates, 14 of the measures are cost-
effective in the upstate climate Installation of

all cost-effective measures would reduce electricity
cons ion mately 45% in both the upstate and
downstate climate zoneS0 Summer and winter peak demand
would be reduced approximately 35% and 49%,
respecti've

The statewide potential for savings from the
i ementation of all cost-effective measures is 954
GWh/yr and 160 MW and 125 MW in summer and winter peak
demand, respective imately, one-fourth of the

cost-effective savings are from the installation of
reflectors in the fluorescent fixtures0 A further 20% of
the total s ngs are from the installation of variable-
s drives on pump and fan motors0

3

The proto hotel is 250,000 ft 2 with 22
Base case peak lighting demand is just over 1 watt/ft 2 .
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The proto hotel is cooled in part by a centrifugal
chiller and in part by package air conditioning
Air handling systems include single-zone reheat, multi-
zone systems, and package terminal The statewide
conservation assessment for the hotel is presented in
Tables 2-20 and 2-210

Nineteen different conservation measures are analyzed
with respect to the hotel building -- nine HVAC measures,
six lighting measures, and four shell Sixteen
of the measures are cost-effective in both climate zones,
assuming a discount rate of six percent and average
commercial electrici rates Installation of all cost-
effective measures would reduce electrici consumption by
approximate 55% in both the upstate and downstate
climate Summer and winter peak demand would be
reduced approximate 40% and 5 respectively$

The statewide potential for savings from
lementation of all measures is 475

GWh r in electrici consumption and 74 MW and 60 MW in
summer and winter peak demand, The
installation of variable-speed drives on fan and pump
motors account for 2 of the cost-effective electrici
savings

The office building proto is a 205,000 f 27-
floor Peak Ii ting demand in the base case is
1*7 W f The proto is cooled by a number of

different system Sf ncluding an open reciprocating
chiller$ a hermetic centrifugal chiller and package system

The building is heated a hot water boiler0 Air
handl ng s include package single-zone and
fiU ti-zone, dual-duct and variable air

Seventeen conservation measures are applied to the
office building proto nine HVAC measures, six

Ii ing measures, and two shell measures* The
conservation assessment for the office building is
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presented in Tables 2-22 and 2-23 for each of the climate
zones analyzed@ All but four of the measures are cost-
effective in both climate zones, based on a discount rate
of six percent and average commercial electricity rates*
Installation of all 13 cost-effective measures would
reduce electricity consumption by a mately 60% in

both the upstate and downstate climate zones* Summer and

winter peak demand would be reduced by approximately 52%
and 60%, respective

The statewide potential for savings from the

i ementation of all cost-effective measures is 9,417
and 1,737 MW and 1,428 MW in summer and winter peak

demand, Each of three measures account for
approximate 20% of the total cost-effective savings: (1)

nstallation of variable speed drives on fan motors --
2,017 r; (2) re-sizing of chillers - 1,846 GWh/yr;

( ) conversion to variable air volume -- 1,802

The prototype retail store is a 149,000 ft 2 building

with seven Base case peak lighting demand is 106

watt/f 2, The proto retail store is cooled in part

h rmetic, centrif chiller and in part by package air
conditioning systems. Air handling systems include
sin e-zone reheat, multi-zone systems, dual-duct systems,
and package t rminal units$

The retail store conservation assessment, presented in
Tables 2- and 2- includes 19 different conservation

measures - nine HVAC measures, six lighting measures, and
our shell measures Fourteen of the measures are cost-

ef ctive n both climate zones, assuming a discount rate

of s x percent and average commercial electricity rates

nstalla ion of all cost-effective measures would reduce
electrici consumption by approximately 61% in both the
up ta and downstate climate zones. Summer and winter

peak demand would be reduced by approximately 5 and 4
spectively0
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The statewide potential for savings from the

implementation of all cost-effective measures is 3,416

GWh/yr in electricity consumption and 972 MW and 279 MW in

summer and winter peak demand, respectivelye The
installation of variable-speed drives on fan and pump
motors accounts for 843 GWh/yr, or 25% of the cost-
effective electricity savings$ The installation of
reflectors in the fluorescent fixtures accounts for an

additional 644 GWh/yr, or 19% of the cost-effective
savingse

6@
The small building proto is a 3,500 f 2-floor

building0 Peak lighting demand in the base case is 1@3 W
f Cooling is provided package terminal air

conditioners@ The conservation assessment for the small

building prot is presented in Tables 2-26 and 2-
A total of 10 conservation measures are evaluated

with respect to the smal ilding prototype -- seven

Ii ting measures, one HVAC measure, and one shell
measure@ The small building prototype is the only

proto to which the delamping measure is
Seven of the measures are cost-effective in both climate

zones? based on a discount rate 0 six percent and average

commercial electrici All seven of the cost-

effec ive measures are Ii ting measureS0 Installation of

these seven measures would reduce electricity consumption

approximately 5 in both the upstate and downstate
climate Summer and winter peak demand would be
reduced approximate and 66%, respectively0

The statewide potential for savings from the
lementation of all cost-effective measures is 2,090

r in electricity consumption and 671 MW and 331 MW in
summer and winter peak demand, The

installation of reflectors accounts for 851 GWh r, or 41%

of the total cost-effective
7 0
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The prototype supermarket is a 19,500 f single-
floor, building0 Base case peak lighting demand is 106
watt/f The prototype supermarket is cooled by package

air conditioning systems0 Refrigeration equipment

accounts for over 40% of electrici use in the base case0

The conservation assessment for the proto

supermarket in the upstate climate zone, presented in

Table 2-28, contains a total of 11 different conservation

measures -- three HVAC measures, four lighting measures,

three refrigeration measures and one shell measure@ An
additional two shell measures -- low-emissivity windows on

the north face and on the east, west and south faces --
are ana ed for the supermarket in the downstate climate
zone {Table 2-29)0 These measures are not included in the
upstate analysis because t result in a net increase in

electrici use in this climate zone0
Nine measures are cost-effective in both climate

zones l assuming a discount rate of six percent and average

commercial electric! rates$ Installation of all cost-
e fective measures would reduce electrici consumption

pproximately 27% in both the upstate and downstate
climate Summe and winter peak demand would be

reduced approximately 2 and 23%, respectively0 Total
cost ef ective savings, as a percent of base case
lect c use, are lowest for the supermarket of all of

he proto

The statewide potential for savings from the

implementation of all cost effective measures is 898
GWh!y and 110 MW and 90 MW in summer and winter peak

demand, respectively0 The installation of reflectors in

he luorescent fixtures accounts for 272 GWh/yr l or

o the cost-effective electrici savings0 The
nstallation of the three refrigeration measures (all of

which are cost effective) together account for 440 GWh/yr,

or 4 of the cost-effective
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2-28
IIf"lI>ft I!I"" nu.&Tin III
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163 1
163 1 15 0.001 - -- 77 0 0
151 11 6 15 0.003 213 16 9

815 140 1 15 0.005 512 120 16 17
f--J F8 fI n10to r effi ci efie: IJ I al0 1 104 10 0.006 793 8 1 1.....j
0 Hi 11 Ii - II 11ft11 Rnn 1 1 $616 15 0.006 7 14 2 2

1 101 0.016 1.. 16 2 2
133 1 15 0.023 157 6 7
1 $6 .. 500 12 0.044 208 24 4 2
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7 1 $5 0.726 - -- 1 0 0



2-29
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The analysis of the industrial sector includes
conservation measures directed at two different end uses
representing 85% of industrial electricity consumptiono
No estimate of conservation potential is made for the end

uses which were not analyzed0
The conservation analyses for the industrial sector by

end use are presented in Tables 2-30 and 2-310 The
statewide industrial summary tables for energy and peak
demand for each of the three discount rates analyzed are

presented in Tables 2-37, 2-38, 2-43, 2-44, 2-49, and

2-500 The statewide summaries are also presented
ically as supply curves in Figures 2-8, 2-9, 2-15,

2-16, 2-22, and 2-230

We estimate that motors account for 78% of the
electrici consumed in the industrial sector (see Chapter
1)0 It is assumed that the entire current stock of
industrial motors is of standard This measure

entails the replacement of the current stock of standard

motors with hi -efficiency The replacement is
assumed to occur on when the motor either needs to be

replaced or rebuilt0 Rebuilding a motor '(essentially

rewinding the iron core) is assumed to cost 30% as much as

a new motor0 Because the cost-effectiveness differs
substantial ing on whether a motor is replaced or

rebuilt, the analysis includes separate measures
wei ed the appropriate fraction -- for each
possibili

Table 2 14 presents our estimates of the cost and

efficiency improvement available for motors by size range0

The electricity savings potential for this measure is
calculated using the base case motor assumptions described
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in the previous chapter0 The statewide conservation

assessment for industrial motors is presented in Table

The CSE for this measure at a 6% discount rate

ranges from O@8¢/kWh to 10.3¢/kWh depending on the size of
the motor and whether would have been replaced or rebuilt0

The measure is most cost-effective for large and medium
motors that would have been retired. The total statewide
electricity savings potential from replacement of standard
motors with high-efficiency motors is 454
Potential reductions in statewide peak demand are 73 MW

and 70 MW for the summer and winter, respectively0
b0

This measure involves the installation of variable

speed drives (VSDs) on motors to reduce losses from part-
load operation VSDs are electronic devices that enable a
motor to vary its speed in order to better match loads and

to reduce part-load and cycling losses. The current
generation of VSDs function converting AC current into

DC current and then back into AC at varying frequency@

VSDs can replace the clutches, valves, or vanes which are

ically used to regulate air or fluid Additional

benefits include the abili to start and stop the motor

gradually, which extends the life of the motor and

assoc ated machinery, and precise speed control.

t is assumed that the installation of an VSD on a
pump or an motor will reduc electricity cons ion

n average of 22 , based on a detailed study which
concluded that VSDs will save 20-30% of electricity use in
a wide range of applications such as industrial pumps and

compressors, blowers and refrigeration equipment 107 • In
practice, savings from the installation of an VSD will
vary cons derably, ng on the amount of variation in

he load, fraction of part-load operation, and relative
sizing of the motor to the load.

Costs and annual electrici savings from the
ns allat on of a VSD from each of our motor size

173



Table 2- 3 0
Al MOTORS ION WO<!"O....!i' ...

Ne\i Yor-k
Di8count rate::: 6

Sa'...'i nq8 pote nti a1
Ene rg IJ Pea k de rnij nd

3urnrner
(

nal
rne

I' 'w l $\'/

Extra
fi r8t

19a6 $)

397 225 17 O. 602 'J C' 4 4a::.. ._1

167 900 11 o.ooe 4 I-I 1 10
"Z 6 1-::' 10 2 .-,
,-I L... L

133 140 30 0.012 912 64 10 10
10 20 0.037 ,.-,-, 7 1 110,'

21 .,1 ,1700 15 0.036 2.,752 1.,472 236 226
397 1 .",:' 17 0.044 3.,410 ,'-I 1.-, 11.,.::.. Il.- L

I:' ., 2 986 15 0.045 3 .. 430 1.,0 1"77: 165I_I" I' I ._1

133 599 30 0, 1 898 34 5 5
7: 1 '-I 0.064 879 1 20 19._1., L

71 13.,318 15 0.087 6,,728 557 B9 ,:at:IJ._,

1,1679 8,.250 11 0.090 111 11
' 170

1I) 20 0.1 1 0 0
30 0.1 60

7'7 1,,1 20 4 4,_I I

414

11

414

530

370
1,I

:::.723496
865

67

a
244

1365

2.,588

.,-_- __-0
.,.) C':II:'.::...,._11_11_'

3.1 309

130
13,1 4

6..
14.,809
10. 1

21 - 5 I) HP: ret; re
125 HP:

5 1- 125 H1-1 : retl re
5.1 - 20 HP: ret; re
1-5 HP:
125

21 - 50 HP: rebuild
51-125
5.1-
51 - 1 HP: rebuild
2 1- 50 HP: VS D
>1 HP:
-:: 1 HP: retl re
5. 1- 20 HP: VS D
1-5 HP:

j---J
.......]

1, "reti re H refe r:j to re place rne nt ".vi t h hi h- effi ei enc IJ rnoto r upo n reti re
2. "rebuild" refers to replaeernent ".a/ith hiah-effic:ieneu rnotor rather

cur re nt sta nds rd effi (:i ene IJ rnoto r
3. V::iD: installation of '\"ariable speed arl\a'e
4, CRD cal (: ul ati 0 ns ba:jed I) n peak 38"l1 i n :31J ITI rne r.

sta naa ra rnoto r



categories are presented in Table The CSE for this
measure climbs from to at a discount
rate of 6% with decreasing motor size. The total
statewide electricity savings potential from the
installation of variable-speed drives is estimated to be
3,936 GWh/yr, with peak demand reductions of 561 MW and
538 MW in the summer and winter,

This measure involves the replacement of standard
75-watt, 96-inch fluorescent lamps with 60-watt l

saving-type fluorescent The use of these energy-
saving lamps leads to a 15% decrease in Ii t output 108

The statewide conservation assessment for industrial
Ii ing is presented in Table 2-31@

We estimate the incremental cost of the energy-saving
lamps at $2@50 per l amp 109 0 This measure reduces fixture

electric consumption by 22%, or 148 kWh r for our
assumed 4,000 hrs/yr of operation1100 The total statewide
electrici savings potential is estimated to be 184
GWh/yr, with peak demand reductions of 29 MW and 28 MW in
the summer and winter,

b",

This measure involves the replacement of standard
electromagnetic fluorescent lamp ballasts with hi
efficiency electromagnetic The sale of standard
magnetic ballasts has been prohibited in New York State
since January 1, As currently installed ballasts
wear out, t will be replaced by high-efficiency
electromagnetic ballasts (or electronic ballasts)@
Therefore, no further policies are required to encourage
a tion of this measure, unless there is an interest in
accelerating the rate at which implernentat on oc urS0
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We estimate the incremental cost of the hi
efficiency ballasts at $10 per This measure

reduces fixture electricity consumption by 7%, or 36

kWh/yr, over the previous measure while increasing Ii t

output by 14%113& The total statewide electrici savings

potential is estimated to be 57 GWh/yr, with peak demand

reductions of 9 MW in both the summer and winter$

C'll>

This measure involves the replacement of 400-watt

mercury vapor lamps with 325-watt metal halide lamps

designed for use with mercury vapor ballasts@
It is assumed that lamps are replaced as they wear out as
part of a normal service program0 Both s of lamps

ically last five years with annual usage of 4,000

hours. The metal halide lamp requires no change in
ixture or ballast from the mercury vapor fixture and

provides approximately 60% more light output with a 15%
decrease in electrici us 14

The estimated incremental cost for the metal halide
lamps is $25 115 Electrici use per fixture is reduced

280 kWh/yr, over the mercury vapor The total

statewide electricity savings potential is 66 i with
peak demand reductions of 11 MW and 10 MW in the summer

nd winter,
d@

This measure involves the acement of the 325-watt
metal halide lamp and fixture with 150-watt high-pressure

odium lamps and fixture. High pressure sodium lamps
ypica ly ast seven years with annual usage of 4,000

hours. Li t output is reduced by 28% relative to the

metal halide lamps but is still approximately 15% hi r

han the mercury vapor base case. Electricity use
decreases by 51% relative to the metal halide lamps and

relative to the mercury vapor base case@

The stimated incremental cost for the high-pressure
sodium lamp and fixture is $200 116 • Electrici use per
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fixture is reduced by approximately 780 The
total statewide electricity savings potential is 211

GWh/yr, with peak demand reductions of 35 MW and 33 MW in
the summer and winter, respectively@

IV@ TOTAL STATEWIDE SAVINGS AND COST-EFFECTIVENESS

In this section we present our conclusions regarding
the total electricity and peak demand savings available
from the conservation measures The measures
have been grouped into summary tables by sector --
residential, commercial and industrial -- at each of the
three discount rates ana ed& These summaries are
presented in Tables 2-32 to 2-490

These results are also icted 9 ically, as
electrici conservation and demand reduction supply
curves, in Figures 2 1 to 2-23. Figures 2-1 and 2-2 are
statewide curves which include measures from all three
sectors evaluated at a discount rate. The other supply
curves are for CSE and eRD for each of the three sectors
at each of the three discount The residential
sector includes supply curves for both summer and winter
peak demand0 The commercial and industrial sectors
contain on summer peak demand curves@ This is because
the winter curve di fers significantly on for the
residential sector (primari because of space heating

The summary tables for all three sectors
present both winter and summer peak demand

The 33 measures in the electrici conservation
assessment or the residential sector, presented in Tables
2-32 f 2- 8, and 2-44, together account for potential
savings equa to over one-third of residential sector
electrici consumption. The six refrigerator and freezer
measures stand out n this sector's electricity
conservation assessment* These measures constitute six of
the top seven measures ranked cost-effectiveness and
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Table 2-32
C'ONSERV,\TION ASSESSMENT

RESIDEN1'1;\L SECTOR
Ne\\' York State
Discou n t rate 6%

Marginal
CSE

Potential
Savings

CUITIulative Net Percent
Savings Savings

373

26.71%
29.06%
31.71%
31.78%
34.26%
34.73%
35.15%
35.37%
35.62 %

35.85 %

36.11%
36.27%
36.41%
36.48 %

36.59 %

] .08 %

6.50%
11.90%
14.16%
14.92%
15.67%
16.05%
17.76%
18.37%
18.70%
18.80%
19.01%

1.03 %

1.26%
21.550/0
22.84%

5,160
19

5
6,141

4,114

1
I
I
11,847
12,010
12,153
1 30
12,317
1
I
I
I
12,614
I 1

373
1,876
1,865

781
265
259
129
593
212
112

35
74

697
82
98

447
1,102

236
813
918

23
858
163
144

76
87
79
91
55
47
25
37

0.004
0.010
0.011
0.013
0.013
0.014
0.015
0.017
0.022
0.022
0.024
0.025
0.027
0.030
0.030
0.034
0.036
0.042
0.044
0.045
0.055
0.065
0.079
0.093
0.137
0.152
0.161
0.195
0.221
0.316
0.455
0.463

lalnps-300
hr/yr

saving 1,240 h/y
Front loading clothes washer
"'-"'-'Jilll../(..(......,·\- fluorescents-1240 h/y
Heat pump # 1 (1-ISPF=7)*
IRF 300 hr/yr

fl uorescents-620
pump #2 (HSPF=8)*

I-ieat pUlnp clothes dryer
Low-elnissivi fihn
RAe: 8.5 EER
WindoVv: filln
H.AC: 10.0 ER
CAe: 10.0 SEER
RAe: 12 .0 EER
Variable drive
CAC:12.0 SEER
Add 3" fi in rooflceiling
CAe: 14.0 SEER

Current sales average (1986)
Current sales average (1986)
Best current (1988)
Near-terITI advanced
Traps & blanket (EF=0.9)
Best curren t (1988)
Near-term advanced
Infiltration reduction
Improved oven
Storm windows
Low-emissivi

FRE
REF
REF
REF
EWH
FRE
FRE

ESHI
RAN

ESH2
ESH2
RAN
LTG
LTG
LTG
EWH

ESHI
LTG
LTG

ESHI
EeD

ESHI
RAC
CAe
RAC
CAe
RAe
CAe
CAe

ESHI
CAe

Notes:
L 1986 residential electrici ty consulllption: 34,577 G\Vh
2. REF: , FRE: freezec EWH: electric \vater l TG: RAC:: roorn air

conditioner; CAe: central air RAN: cooking ECO: electric clothes
ESH 1: electric space heating in single-fanlily and snlall uni tTIulti fanlily
ESH2: electric space heating in uni Inulti-falTIily hOInes.
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2-33
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o n

Load controller /clJcler
Cur rent ::;;j1e::i a··.·'e ( 19::: 6)

AC: e. 5 EE
PAC: 10.0

r rn ndo\",·::;
Cur rent ::i;:l1e::i a\"e r ( 19e6)
LO"I'I" - ern; ::;::;; \,'; t IJ fi 1rn
Infiltration reljuction
Be::; t cur r ent ( 19ee)
Load control1er/c

controller ._
TraP::i 8:. b1anket (E F=0.9)

AC: 12 .0 EE
Nea r - te r rn ;jd'II·'ij need
",.11/; ndo\./ fi 1rn
I rn prO'llllelj ollille n
E1 ect r; c the r rna1 ::ito ralJe ::i 11·:·fCl r".-. *
Eie::i t CIj r re nt ( 19aa)
Heat purnp .# 1 (H5PF=7) '*
Nea r - te r rn atj"la need
Tungsten ha1°98 n 1;:1 rn p::; - 3I] I] h
I rn pro\,'ed coo kto p
Heat purnp #2 (H5PF=:=:) *

nal
20)

( $/ k\'\")

lB4
3se
439
627
6
6el
693...,.- .-I't,tl
795
;:;25
e
077U·_' ,
a::: 6
949

1.,054
1.,09:::
1.1 174
1.,1 :::3
1.,204
1.,224
1 q.. -
1.. 254
1.,293

Potential
.-. .
(

451
54

3:::1
267

o
321

I]
I]

319
eo

260
21

252
134
1

c·-:,._'t::..
o

o
19
33
1,:1

'-'o

451

Be6
153

1.,153
1.,474
1.,474
1.. 474
1.,793
1.. :::73
2.,133
2.,154
2.406

540
2.1 663

714
2.,714
2 .. 752

"'1:"'-'" ._Ii-

2 .. 771.-,
L

2.,B23
2.,:::23

6.2'%

12.3 1%

20.4 126
20.4'%

24.::: 1%
25.9'%
29.5'%

7: 7: "7 ':r;:"._'._1. '_' ,.',:,
35.1 1%
36.:::':.=6
37.5':.=6
37.5'%
3B.l':.t:
3:::.1'%
3:::.3'%
3B.::;'%
39.0·%
39.0':.t:

o
50
o
o

4· t:''-'
163

15
162
162
207
452

o
6:::
o

7:t:'
._1._1

6:::2
"It:'._,._1

103
17

154
1--::'s:..

1.-,
a:.:.:.

o
50
50
50
95

25B
,)'"";1'::'
t:..., .:..-

434
596
a03

1.,255
1.1 309
1.1 309
1.1 376
1.,376
1.. 412
2.1 094
2.1 129
2 .. 232
2 .. 249
2 .. 402
2.1 415
2 .. 427

0.0 1%

0.7'%
0.7'%
1.41%
3.B'?6
4.0'?6
6.4'?6
e.e':.=6

11.9'%
1a.6'%

19.4'%
20.4 176
20.4'76
20.9 1%

31.6 1%

33.3 1%
35.6'?6
35.::;1%
36.0 1%



CAe CAC: 1 .0 SE 1 16 113 2.,936 0 2.,427 36.0'%
LTG Ene rlJ iJ ::;;j'v'i nlJ l;j rn P::i 62 hr /Idr 1.. 603 4 2.,940 1B .. 445
LTG Ene r 9IJ ij\.' i nq 1 rn p::i - 1.. 4 [I h/ IJ 1.. 659 c 2 .. 9 40.7·?6 .-..-, 2.,467'-' L':::'

LTG IPF1arn P::i - 3 [I 0 hr / IJ r 2 004 39 2.,9:::3 41.3'?6 l"7q 2.,646 39.2'?6I D'

LTG Corn il uo re::;ce nt::; - 1240 rl'/ IJ 2.,044 c""z 3 .. 036 42.[I'?6 243 2 .. Be9'-"-'
CAe CAe: 12. 0 EEP .,354 79 3.,115 43.1'76 0 2.,BB9 42.B'%
LTG Co rn pact rl uo re::;ce nt::; - 6 / IJ 2.,561 44 3 .. 159 43.7'% 202 3.,091 45.B'%
E\"'lH Fro nt 1oa,ji nq clot rle::; ",Ila::; he r 3.,41 B "-a ·.oQt 3.,1 Ci 1 44.0% 57 3.,14::: 46.7'%LL

CAC: 14. [I EE 3.,500 62 3.,243 44.9'?6 0 3.,14::: 46.7'?6
H1 Lo',,,,,' - erni ::i::;; '',''i t IJ fi 1rn 296 0 3.,243 44.9'?6 36 3.,1 B4 47.2'?6

E3H1 Add 3" fi be riJl a::;::i i n roof/cei 1i nlJ 41 62 0 3.,243 44.9'?6 '2' 3.,1 B7 47.3'%'-'

*T rle elect ri (: the r rna1 ::;to ralJe ::; ( and heat purn P::i are rn ut utal11J e::<(:l usi Isle rneas fj re::;. CS Eand C Dare cal cul atelj i rllje pe nlje ntllJ.

Notes:
1. 19e6 re::;; de nti al ::; lJ rn rne r pea k: 7 .. 230 t···l\"'l.; \",,; nte r pea k: 6.,744 t"'l"l,t
2. FPE: freezer.; E'v"lH: electric \'/ater heater.; LTG: li9hti rIlJ.; roorn ai r conditioner.; : central ai r cOTlljitioner;

I-J AN: coo ki nlJ range .; D: e1ect ric c1(I the::; dr IJe r .: H1: elect r; C::i pace heati nlJ i n ::d rllJ1e- fiJ rni llJ ho rnes .: H2: e1ect ric ::; pace
i n rn u1t i-fa rni llJ ho rne::i .

3. C D( 2 i ::i t he net pre::;e nt '",';:' lue of the co::;t of relj uei n'J pea k de rn;j nd (t"le r a t\'le nt IJ IJea r pe ri od



Table 2- 34
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
New York State
Discount rate = 6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (0/0 )

LTG Delamping 0.001 141 141 0.35%
REF Floating head press. control 0.001 172 312 0.78%
REF Refrig. compressor eff. 0.003 214 527 1.31 %

Reset supply air temperature 0.005 1,182 1,709 4.26%
LTG Reflectors 0.010 4,142 5,851 14.60%

HVAC Fan motor efficiency 0.010 309 6,160 15.37%
LTG High-efficiency ballast 0.011 513 6,673 16.65%

HVAC VAV conversion 0.013 2,776 9,449 23.57%
HVAC Economizer 0.017 301 9,749 24.32%
LTG saving fluorescents 0.017 593 10,343 25.80 %

HVAC Pump motor efficiency 0.018 23 10,366 25.86%
HVAC VSD on fan motor 0.021 3,261 13,628 33.99 %

LTG Occupancy sensors 0.033 500 14,128 35.24%
HVAC Re-size chillers 0.038. 2,260 16,388 40.88%
REF Refrigerated case covers 0.044 54 16,441 41.01%
LTG controls 0.047 1,660 18,102 45.16%
LTG VHE bulbs and ballasts 0.058 1,085 19,186 47.86%

HVAC VSD on pump motor 0.063 212 19,398 48.39%
SHELL Window films 0.134 196 19,594 48.88%
SHELL Low-E windows (N) 0.215 85 19,679 49.09%
SHELL Low-E windows 0.236 319 19,998 49.89%
SHELL Roof insulation 0.603 16 20,013 49.92%

Notes:
I. 1986 commercial consumption: 40,087 GWh
2.HV AC: ventilation and air conditioning; LTG: lighting; SHELL: building shell;

RE,F:
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2-35

seo unt rate =

SUt-1fvlER V-li NTER
Potential
Savi
(

Curn ul ati ve Net Pe ree nt
Savings Savings
(M\'V) (%)

Potenti a1 Cum ul ati ve Net Pe ree nt
Sav; ngs Savi ngs Savi ngs
( t1¥l ) ( fvl\N ) (

44 0.4% 0.3%
511 1% 47 69 0.9%

5.4% 21 90 1.1 %
16.7% 651 741 9.4%
18.0% 85 827 10.4%
19.6% 94 1 11.6%
20.1 % 54 975 12.3%

6% 312 1.. 288 16.3%
3 1J290 1

32.2% 0 1.. 290 16.3%
33.5% 80 1.. 370 17.3%
38.3% 285 1.. 655 20.9%

4 .. 353 43.2% 1.. 905 24.1%
7 47.3% 2 .. 329 29.4%

48.6% -14 2 .. 315 2
195 51.6% 166 2 .. 481 31.3%

5 51.7% 5 2 .. 486 31
1 17 2 .. 503 31
1 0 2 31J

1 504 31
2 32.

- 1

137

9

10

)
Roof insulation

E
E

REF

HVAC

53 44
1 467

REf Refrig. compressor eff. 213
LTG Reflectors 473 1J 134

1
1

HVAC Fan n-Iotor effiei ene y 733 55
f-J HVAC VAV conversion 811 55000
w D II 1"1"11". n-. .... t .... t- .... ;;:'.t 1"1 .... 11 071 5

co rn me rel ai :3 Urn me r 1
and r .....

Ft.1-

Notes:
. 1

2. HVAC: heati
2 is the



Table 2-36
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAL SECTOR
New York State
Discount rate = 6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

MOT 21 - 50 HP: retire 0.008 25.3 25.3 0.1%
MOT >125 HP: retire 0.008 7.5 32.8 0.2%
MOT 51-125 HP: retire 0.008 10.1 42.9 0.2%
LTG Energy saving lamp 0.009 184.0 226.9 1.1 %
MOT 5.1-20 HP: retire 0.012 63.7 290.6 1.4%
LTG Metal halide lamp 0.020 65.8 356.4 1.7%
LTG High-efficiency ballast 0.027 57.0 413.4 2.0%
MOT >125 HP: VSD 0.036 1,472.2 1,885.6 9.3 %

MOT 1-5 HP: retire 0.037 7.0 1,892.6 9.3 %

LTG High-pressure sodium 0.043 216.6 2,109.3 10.4%
M01- 21-50 HP: rebuild 0.044 72.0 2,181.3 10.7%
MOT 51-125 HP: VSD 0.045 1,077.9 3,259.2 16.0%
MOT 5.1-20 HP: rebuild 0.051 34.3 3,293.5 16.2%

MOT 51 125 HP: rebuild 0.064 122.4 3,415.9 16.8 %

MOT 21-50HP: VSD 0.087 556.8 3,972.7 19.5%
MOT >125 HP: rebuild 0.090 1II .1 4,083.8 20.1 %

MOT < 1 HP: retire 0.103 0.8 4,084.6 20.1°;/0
MOT 5.1-20 HP: VSD 0.129 374.6 4,459.2 21.9%
MOT 1-5 HP: VSD 0.373 25.4 4,484.6 22.0%

Notes:
1. 1986 industrial sales: 20,365 GWh
2. MOT: Motor LTG: Lighting efficiency measure
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ble 2-37
P K DEMAND CONSERVAT;ON ASSESSM

; NDUSTRIAl SECTOR
Nev Yor-k State
Di::icount = 6'%

5ur"'lt"'lER \,I'll NT E
Potential

ngs
( t"'l\'\")

Curn ul ati a,le Net Pe rce nt
Savings Savings
() (1%)

Potentialeurn ul ati 'Ile Net Pe rce nt
Savings Savings Savings
(MW) (MW) (%)

,72a

1 .-, 1 '7-' 0.0% 1 '/ 1.2 0.0'%.L .11.... .-
4.1 C''Z 3.9 5.0 0.2'%._1 ••_1

1.6 6.9 1 6.6 0.2'%
29.5 36.3 1.1'% 2ti.2 34.8 1.1 '1-6
10.2 46.5 1.4'% 9.8 44.6 1.4'%
10.5 57.0 1 '7'=!Z 10.1 7 1.7'%• 1,"0'

9.1 66.2 2.0'?6 ,-, , 63.4o. I'

2 7 301.8 225.i:; 2a9.2 9.3
1.1 '7 0 1.1 290.2 9.3'-'4"7 337.6 10.41% 33,2 323.5. I

11.5 349.2 1O. 7'?6 11.0 334.5
172. 5 1.7 16,0 165.3 ,:eu

5. "1 .) 1 . 505.1! .'"

9.6 546. 1 1':' C"'-"7IjU. ._'s::..._I.U

a9.1 635.9 19. ;::5.4
17.8 C' 7 1 '« 17.0 626.3.J Q S·I_5

0.1 653.8 20.1 I%: 0.1 626.4
0 713.8 21.9% 57.4 .-.

0

4.1 717.9 22.0'% '7 q 6 .7....1.

7

912

574
602
605
665

.'

1,15
.121

2.,752

6,.794
7.,a09
9

t"'lOT

tvl0T
t"'lOT
t"'lOT

LTG
t'''10T

f-J
00
VI

Notes:
1. 1 industrial surnrner dernand :
2. 1986 industrial \'ll nter demand:
3, t"'lOT: rneasure ; LTG:
4. 20) is the net ue the

3 0 t"'lV',"
3) 123 f"l\"'l

nlJ effi C1 efie: y rneas ure
of red uci ng pea k de rna nd (BIlle r a t\l/e fit y yea r pe ri od



Table 2-38
ELECTRICITY CONSERVATION ASSESSMENT

RESIDENTIAL SECTOR
New York State
Discount rate = 10%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

FRE Current sales average (1986) 0.006 373 373 1.08%
REF Current sales average (1986) 0.012 1,876 2,249 6.50%
REF Best current (1988) 0.015 1,865 4,114 11.90%

EWH Traps & blanket (EF=O.9) 0.016 265 4,378 12.66%
REF Near-term advanced 0.017 781 5,160 14.92%
FRE Best current (1988) 0.018 259 5,419 15.67%
FRE Near-term advanced 0.019 129 5,548 16.050/0

ESHI Infiltration reduction 0.020 593 6,141 17.76%
RAN Improved oven 0.028 212 6,353 18.37%

ESH2 Storm wi ndows 0.029 112 6,465 18.70%
LTG Energy lamps-620 hr/yr 0.030 82 6,547 18.93%
LTG saving lalnps-l h/y 0.030 98 6,645 19.220/0

ESH2 Low-emissiv film 0.031 35 6,680 19.32%
LTG Tungsten halogen h/y 0.031 697 7,377 21.33%
RAN hnproved caoktop 0.032 74 7,451 21.55%
LTG nuorescents-1240 0.039 1,102 8,553 24.74%
EWH Front loading clothes washer 0.041 447 8,999 26.03%
LTG IRF 300 hr/yr 0.050 813 9,812 28.38 %

ESHI Heat punlp # I 0.051 236 10,048 29.06%
LTG fl uorescents-620 h/y 0.053 918 10,966 31.71%

ESHI Heat pump #2 (HSPF=8)* 0.068 23 10,989 31.78°;0
EeD Heat pUlnp clothes 0.082 858 Ii 34.260/0

ESHI film 0.102 163 I 10 34.73°h
RAe RAe: 8.5 EER 0.110 144 12,153 35.150/0
CAC Window film 0.158 76 1 35.370/0
RAC RAe: 10.0 EER 0.180 87 12,317 35.62%
CAe CAe: 10.0 SEER 0.191 79 12,396 35.85%
RAC RAe: 12 .0 EER 0.231 91 12,487 36.1 I 0/0
CAe Variable drive 0.263 55 1 36.270/0
CAe CAe: 12.0 SEER 0.375 47 12,589 36.41 0/0
CAC CAe: 14.0 SEER 0.549 37 12,626 36.52%

ESHI Add 3" in roof/ceiling 0.590 25 I I 36.59 %

Notes:
1. 1986 consunlption: GWh
2. REF: , FRE: EWH: electric \vater LTG: RAe: room air

CAe: central air conditioner: RAN: cooking range; ECO: electric clothes
ESHI: elee t ric space heatingin singIe- fain ily and Sill a11 un i muIt i - fanl i1y
ESH2: electric space heati ng in uni nlulti- fanli Iy honles.
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Table 2 39
ASSESSMENT

() SECTOR
Mey York State

Di ::;;::0 unt rate = 10%

\,llll NT E

Option
(

( $/ k\"'l)

Potential
n9::;

( t"'rV'l)

Curn ul ijti \,'8 Net Pe rce nt
Stj'ali

( t'''rv'l) ( )

Pote nti a1 Curn ul ati \,Ie Net Pe rce nt
Savings Savings Savings
(MW) (MW) (%)

451 451 0 0 O.O'?6
54 505 7.0'% 50 50 0.7%

3a1 aa6 0 50 0.7'%
7 1.,153 0 50
0 1.,153 15.9 95 1.41%
1 1.,474 163 25:::
0 1.,474 15 '-1""-'L I'L
0 1.1 4 20.41% 162 434

21 1.,495 20.7'% 54 41-"-1 7.2'%'00

ao 1.,575 21.i3'?6 207 695 10.3'?b
260 1.,:::35 452 1.,147
319 2.,154 162 1.. 309
252 2.,406 7' 7' "'Z ''':17 0 1.,309.J._I"",!,I,··,:,

123 2.1 529 0 1.1309 19.41%
134 2.1 663 36.i3'% 1.,376 20.4'%
77 .-, 96 37.3'% 154 1.. 530 22.7'%._1._1 L
t:' .-.. 2.,74i3 3a.O'% 1.,565 23 .•_I&:::.

I] 2.. 74i3 3:::.0 103 1.,668 24.
0 .;, 38.0'% 6°'-1 2.,350 34.::: 1%.......' '-'L

38 .",:, ;'::' (:. '''':1 '7:'-1 C'"'-.' I 1_1,_1 &:::'.1._10 ._,

0 2 .. 786 1'-' 2.139i3 35L

19 2,1a05 17 2,1415
1'-' .--:' '7 12 2 .. 4270 "'-,I ._1

63

774

t:'
._1

174

6

358

"Z
._1

402
.B ..., _

tll,l:;I

6al
693

779

795
810
943
949

1.,072
1.,138
1) 174
1.,183
1)221
1,.224
1 -;-;t:"

.&:::.&:::.--'

L(Iad co nt roll er / (: Ide Ier
Cur r ent sal e::; ;jllle r ( 1986

AC: a. 5 EE
: 10.0

r rn \'li ndo\I/::;
Current sales a\I'eraIJe ( 19 )
LO\ll- erni ::;::;1 \"1 t Id f11 rn
Infi 1t rati I) n red ucti 0 n
Tra ps $:. b1anket (E F=(I ,9)
Load controller/c
Load co nt rol B-

Be::;t cur r ent ( 19 i3 a)
12 .0

fil rn
Nea r - te r rn ad"l8 need
Tun1js te n ha1 n 1arn ps - 300 h/ Id
I rn pro\,led ol·/e n
Heat purn p #' 1 (HS PF=7) *

ri c the r rna1sto rage s 1-;-. *
Be::;t cur re nt ( 1
Heat purnp #2 (HSPF=i3-11

Nea r - te r rn adva need
InB

, proved coo



LTG E IJ S8"/1 1 - 620 hr /yr 1.,240 4 2.,B27 1I=' 445 36.3 1:.¥:IJ

LTG Ene r qIJ ::;8\li fl9 l;j rn ps - 1.' 240 h/ IJ 1.,290 t: 2.,i::31 39.2 1% 22 2.1467 36.61%'-'
CAe CAe: 10.0 1.,296 113 2.1945 40.7 1?6 0 2.,467 36.6'%

I F 1arn - 3 0 hr 1 719 39 2.19:::3 1"7q 2}646 39.2 1%Ie'

LTG Co rn pact 1'1 uo re::;ce nt::; 1240 h/ IJ 1 .. 739 t:"Z 3.1036 243 2 .. :::e9 42.:::'%'_' ._1

CAe CAe: 12. 0 EE 154 79 3,1115 43.1'% 0 2.,e:::9 42.::: 1%
tluo nt::i - 621] h/ IJ .346 44 3.1159 43.7 1% 202 3.,091 45.::: 1%

H Fro nt 1o;jdi rllj \'lasher 3.,161 22 3.11:::1 44.0 1% 1:'''' 3.114::: 46.71%__I,'

CAC CAe: 14.0 '7 2 62 7: 44.9'% I] 3.,14::: 46.7'%'-' ._1.,

Hl LO\'l- erni ::i8i \1'1 t IJ fi 1rn 96 (I 3 .. 243 44.9'% 36 3.1' :::4 47.2'%
1 Add 3" fi be rlJl a::;::; in 1i 41 .,662 0 3.1243 44.9 1% 3.,1 :::7 47.3 1%

*T he elect r; c the r rna1 ::ito rn (E and tIeat purn ps are rn ut utalllJ exc1usi Ille rneas ures. C5 Eand C Dare cf:ll c lJ1ated i nde pe nde ntllJ .

odIJeer

: 6., 744 t"'l'I/li
n1j.; roo rn ai r co ndi t i 0 ne r .; CAC: c:e nt ra1 ai r co nlJl t lone r ;

nlJ i n ::d nlJl e- fa rni llJ ho rnes.; E3 H2: elect ri c ::; pace heati ng

peak de rn;jnd o\,ler 8

\'li nter .
r.; LTG: 1

1: e1e(:t r1C ::i

Notes:
1. 11;Ii:i 6 re::ii de nti a1 ::i urn rne r
2. EF: refr i Ijerat(I r.; F E: f reezer .;

N: coo ki ra nge.; EC D: elect ri 'M'Pe' '.II'_"e'

i n rn ul ti - fa rni llJ ho rne::;.
3. C D( 20) i ::; the ne t Dre ::ient ',/;j1ue the CO::i t 0f

I--J
00
00



Table 2-40
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
New York State
Discount rate = 10%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

LTG Delamping 0.002 141 141 0.35%
REF Floating head press. control 0.002 172 312 0.78%
REF Refrig. compressor eff. 0.004 214 527 1.31 011>

HVAC Reset supply air temperature 0.007 1,182 1,709 4.26%
HVAC Fan motor efficiency 0.012 309 2,018 5.03%
LTG Reflectors 0.013 4,142 6,160 15.37%
LTG High-efficiency ballast 0.014 513 6,673 16.65%

HVAC V A V conversion 0.017 2,776 9,449 23.57%
LTG Energy saving fluorescents 0.018 593 10,042 25.05%

HVAC motor efficiency 0.021 23 10,065 25.11 %
HVAC Economizer 0.021 301 10,366 25.86%
HVAC VSD on fan motor 0.026 3,261 13,628 33.99%
LTG Occupancy sensors 0.038 500 14,128 35.24%

HVAC Re-size chillers 0.049 2,260 16,388 40.88%
REF Refrigerated case covers 0.052 54 16,441 41.01 %
LTG Daylighting controls 0.055 1,660 18,102 45.16%
LTG VHE bulbs and ballasts 0.071 1,085 19,186 47.86%

HVAC VSD on pump motor 0.078 212 19,398 48.39%
SHELL Window films (S&W) 0.174 196 19,594 48.88%
SHELL Low-E windows (N) 0.279 85 19,679 49.09%
SHELL Low-E windows (all) 0.307 319 19,998 49.89%
SH lil Roof insulation 0.783 16 13 49.92%

Notes:
i. 1986 cOffilnercial consumption: 40,087 GWh
2. HV AC: ventilation and air conditioning; LTG: lighting; Sf-JELL: building shell;

REF:
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2-41

10%

Area

Potential Cumulative Net Percent
Savings Savings Savings
(MW) (MW) (%)

Potential Cumulative Net Percent
Sav; ngs Sa\,'i ngs Savi ngs
(MW) (MW) (%)

44 0.4% 22 0.3%
511 5.1 % 69 0.9%
548 5.4% 21 90 1.1 %

1 16.7% 1 741 9.4%
1 14 18.0% as 8 10.4%
1.,9 19.6% 921 11.6'%

... 20.1 % 975 12.3%
25.6% 312 1}288 16.3%
25.6% 3 1;290 16.3'%

0 1,r290 16.3'%
33.5% 80 1.,370 17.3%
38.3% 285 1}655 20.9'?t;

4)260 42.3% 424 079 26.3%
4,1 47.3% 250 2.,329 29.4%

48.6% -14 2}315 2%
1 51 . 166 2 .. 481 31.3%

5 .. 204 51.7% 5 486 31.4%
52.0'% 17 2)503 31.6%

1 1'% 0 2}503 31.6%
1 2)504 31.6%

586 32.
2)608 9%- 1

5

9

10
14

1

407

1,r 1
1
1

811

.-,
L

1)1
1)
1.,840
1

2}
2
..,
L...

8)
37,r 1

"1
) ,

(all)
(

bs
Refri ge rated case cove rs

(I n purn P fflCtto r

REf

H"lAC

HVAC

H"lAC
L

SHELL

\..0
o

1. 1 commercial surnmer peak 10.,
2. HVAC: rleati ng) ventilation and ai r
3. CRD{ ) is the net Dresent val ue



Table 2-42
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAL SECTOR
New York State
Discount rate = 10%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

MOT >125 HP: retire 0.009 7.5 7.5 0.0%
MOT 51-125 HP: retire 0.009 10.1 17.6 0.1%
LTG Energy saving lamp 0.010 184.0 201.6 1.0%
MOT 21 - 50 HP: retire 0.010 25.3 226.9 1.1 %
MOT 5.1-20 HP: retire 0.016 63.7 290.6 1.4%
LTG Metal halide lamp 0.021 65.8 356.4 1.7%
LTG High-efficiency ballast 0.033 57.0 413.4 2.0%

MOT >125 HP: VSD 0.044 1,472.2 1,885.6 9.30/0
MOT 1-5 HP: retire 0.048 7.0 1,892.7 9.3%
LTG High-pressure sodium 0.048 216.6 2,109.3 10.4%
MOT 51-125 HP: VSD 0.055 1,077.9 3,187.2 15.6%
MOT 21-50 HP: rebuild 0.056 72.0 3,259.2 16.0%

MOT 5.1-20 HP: rebuild 0.069 34.3 3,293.5 16.2%
MOT 51 125 HP: rebuild 0.076 122.4 3,415.9 16.8%
MOT >125 HP: rebuild 0.105 111.1 3,527.0 17.3%
MOT 21-50HP: VSD 0.107 556.8 4,083.8 20.1%
MOT <1 HP: retire 0.133 0.8 4,084.7 20.1 %
MOT 5.1-20 HP: VSD 0.175 374.6 4,459.3 21.9%
Morr 1-5 HP: VSD 0.485 25.4 4,484.7 22.0 %

Notes:
1. 1986 industrial sales: 20,366 GWh
2. MOT: Motor measure; lJTG: Lighting Ineasure
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e 2 43
PEAK DEMAND CONSERVATION NT

INDUSTRIAL
He'" Yor-t
Di ::iI::O Unt rate = 10%

SUt"'lt"'1ER \1'1/1 NT E
Curn ulati ...,'e Net Pe rce nt

Savinas Savings
CIJ rn ul at; "le Net Pe rce nt

Savings Savings
n

Potential
ngs

( ( "1
,} (';':;; )

Potential
ng:?

( ( (

1 .? 1 .-, 0.0'% 1 .-, 1 .-..L .L .L
1.6 &lW) ,=. 0.1'% 1.5 2.7 0.1 %

29.5 7 '7 1.0'?6 2i3.2 30.9 1.0'%'-' '-'
4.1 36.3 1.1 3.9 34.a

10.2 46.5 1. 9.a 44.6 1.4%
10.5 57.0 1 ., ,'1':'" 10.1 54.7. "

9.1 66 2.0'% 1:1 {- 63.4 2.0'%'J. ,..., 1.8 9.3'% 225.a 2i39.2 9.3%"
1.1 303.0 q '7 1.1 290.2 9.3'%....._1

7 337.6 1O. 33.2 3.5 10.4%
172.5 510.2 15.6'% 165.3 4i3S.a 15.6'%

11.5 521.7 16.0'?l 11.0 499.i3 16.0%
5.5 c'-" .-; 16.2'% 5.3 505.1 16.2%._,t:., I.s:::.

c' 16.i3 1% 1B.a 523.i3 l6.a%.U

17.a 564.6 17.3'% 17.0 540.9 17.3%
a9.1 653.7 20."% BS.4 626.3 20.1'%

0.1 "'c ':' 20.1 0.1 626.4 20.1'%t ....J I_I

60.0 713.e 57.4 6e3.i3 21.9%
4.1 717.9 22.0'% "It:! 6i37.7.J. _.

335

591

515
549
cc,:,
__a '_"_'

1.,322

sao
965

-"::' '7 ':'"7'- , I '_I I

'"Z ',";1':'0
'_' ) s::..1_1 '_'

127

6;090

."::'
a:...,

.,933
3.230

7.a09
399

'111LO

IJ n-,

::- 1 HP: reti re
5 1- 125 HP: reti re
.... ..

5 1- 125 HP: "lS D
21 - 50 HP: rebuild
5.1 - HP: rebuild
51- 1 HP: rebuild
>125 HP:
2 1- 5[I HP: VS D
-:: 1 HP: reti re
5.1 - 20

t··10T 1- 5

t"'lOT
t"'10TF..J

\.0 LTG
N LTG

t"'lOT
t··10T
LTG
t"'lOT
t"'lOT
lOT
lOT

r··10T

Notes:
1. 19 i3 6 i ndust ri a1surn rne r pea!< de rna nd: 3.,260 t"'1"I"I,"
2. 19i3 6 i nd ust ri a1 \'/1 nte r pea k de rna nd : 3., 123 t"'lV,l
3. t"'10T: t"'loto r eff; ci enc IJ rneas ure; LTG: Li 'j ht; nlj eff; ci enc IJ rneas ure

is t he net prese nt val ue of t he cost of red uci ng pea k o\,'er 8 year



Table 2-44
ELECTRI(:rrv ASSESSMENT

RESIDENTIAL SECTOR
Ne\\' York State
Discount rate =3%

Cumulative Net Percent

1.08 %

6.50%
11.90%
14.16%
14.91 %

15.67%
16.05%
17.76%
18.37%
18.70%
18.80%

19.01%
21.03%
22.32 0/0
22.56%
22.84%
26.03%
26.71%
29.36 %

31.71 % '

31.78%
34.26%
34.73%
35.15%
35.37%
35.62%
35.85 %

36.11 %

36.27%
36.41 °tlo
36.48%
36.59%

373
2,249
4,114
4,895
5,155

19
5,548
6,141
6,353
6,465
6,500
6,574
7,271
7,7 J8
7
7,898
8
9,235

10,153
10,966
10,989
11,847
I 10
12,153
I
12,317
12,396

1
12,589
12,614
12,651

373
1,876
] ,865

781
259
265
129
593
212
112

35
74

697
447

82
98

1,102
236
918
813

23
858
163
144

76
87
79
91
55
47
25
37

0.003
0.008
0.009
0.011
0.011
0.012
0.012
0.014
0.018
0.018
0.019
0.020
0.024
0.029
0.030
0.030
0.033
0.035
0.039
0.040
0.046
0.052
0.062
0.080
0.121
0.132
0.140
0.169
0.192
0.274
0.361
0.402

Current sales average (1986)
Current sales average (1986)
Best current (1988)
Near-term advanced
Best current (1988)

& blanket (EF=O.9)
Near-term advanced
Infiltration reduction

oven
Starin windo\vs
Lovv-emissivi

.. ............ lain h/y
Front loading clothes \vasher

saving
saving 1 h/y

fIuorescents-I240 h/y
Heat pUlnp # I

fl uarescen ts-620 h/y
IRF - 300
Heat pUlnp #2 (
[-leal pump clothes
Low-elllissivi fihn
RAe: 8.5 ER
Windovv' filnl
RAC=: 10.0 EER
CAC: 10.0 SEEf{

1 .0 EER
Variable drive

12.0 R
Add 3" fi in roof/ceiling
CAe: 14.0 SEER

ESHI
R,/\C

FRE
REF
REF
REF
FRE
EWH

R
ESHI
RAN

ESH2
ESl-i2
R.AN
L
EWH
LT(j
LTG
LTG

ESt-il
LTG
LTG

ESHI

RAe
CAe
CAC='

ESHI

Notes:
I. 1986 residential consulnption: 34,577 GWh

R , FRE: EvVH: electric water LTG: RAe: rOOITI air
CAe: central air RAN: cooking ECD: electric clothes

l: electric space heating in si fanlily and Sillall uni lTIulti-falnily
ESI-12: electric space heating in uni multi-family hOlnes.
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Di ::;(:0 Unt rate = 3

sut"'l t···, E \,V INT E
Potential Curn ul ati 'tie Net Pe rce nt Pote nt;ale urn ul at; \I'e Net Pe rce nt

nqs Sa'll; nqs Sa".I'i Sallll'; n1js Sa"l; rll;18 nl;1s

193 451 451 0 I)
71::":' 54 505 7.0 1% 50 50'-' '-' '-'
4'7t: 3el ae6 12.3'% 0 50, '-'
679 267 1.. 153 15.9'% 0 50 0.7'%
679 0 1.. 153 15.9'% 41:' 95 1.4'%._1

6el 1 1.. 474 20.4'% 163 2Se 3.B'%
693 I] 1 20.4'26 15 ,-" .-, 4.0'%LiL

795 319 1}793 24.B'% 162 434 6.4'%
e02 0 1.,793 162 596 ':' I:' ':;r7IJ.I_' ,..,:)

B65 ao 1.la73 25.9 1% 207 B03 11.9'%
.:' '"7 .",:. 260 2.1 133 29.5 1% 4 C '-::' 1.,255 1B.6'%u,o::. '_' a:...

:396 21 154 29.B'% 54 1.,309 19.4'%
949 134 2}2a8 31.6'% 6i3 1.,376 20.4'%
95i3 252 2.,540 0 1.,376 20.4'%
119 52 2.,591 35,B'% 7C' 1.,412 20.9'%'-"-'

1.. 169 1''':'7 714 37.5 1% 0 1.,412 20.9'%0::. ,_,

1.,174 0 2,,714 7' -; C ':;r7 6e2 2}O94 31.0'%._1 I • ,_, ,",:,

1.,1 i33 2,1752 3i3.1 '% 7C 2,,129 31,6 1%._1._1

,,224 19 2 .. 771 3ti,3'% 17 146 31.:::'%
1 62 I] 2 .. 771 3i3,3'% 103 2.,2491 .-, I ,-, 1a 2.1 7a9 38.6% 1.-, 2.,261 77: I:' '':17L 1'0 a:::. ._1,_'. ,_1,"1:)
1.,355 0 2 .. 789 3:::.6 1% 1.-, 2,.274 33.7'%L

1.. -491 77 2,1::: 23 154 2.,427 36.0%

Load co nt r (I11 er / (: IJC Ier
Cur r ent ::; ij1e::: a\,'e r aqe ( 19e6
PAC: a.5

AC: 10 0 EE
3to rrn \Ili ndoc'd::;
Cur rent ::;;j1eS ;j'c,oce rage ( 19::: 6)
LO'lu'- erni ::;:si '",'i t IJ fi 1rn
Be::;t current ( 1ge:::)
Infi 1t r ij t i (I n r e,j IJ Cti (I n
Load controller

controller/c .'
Tra p::; 8:, ttl ij nket (E F=0,9)
Nea r - te r rn ad\I'ij need

AC: 12 .0 EE
I rn prO\I'ed ol",'e n
\,C'li ndo',t'/ fi 1rn
El ect ri c t tie r rna1sto ra';1e ::; u::ite rn *
Eie::;t current ( 1ge:::)
Nea r - te r rn adva need
Heijt PIJ rn p #: 1 (H3 PF=7) *'
I rn pro\,'ed coo
Heat purn p :# 2 (rt:; PFe) *
TUflo::ite n ha1(lIJe n 1ij rn D - 300 h/ 1:.1

CAe
F

I-l H'":'\.0

PEF
E3H2

F
1

E\'\I'H
ECD
E'll'/H

F
PAC

CAC
E3H 1

E3Hl

E5H 1
LTG



rn (ET5) and heat PIJrn ps are rn

I) 2 427 36.
18 2.,445
22 2 .. 467 6%

243 2.,71 I) 40.2 1?t:
179 2.,ea9 42 .

I) .' 42.B'%
3.. 091

57 3.,14B
0 3.,148

36 3.,184 47.
'7 3.,187 47.3'%,_I

C D ij re Cij1cul ;:Jted i nde De fide ntllJ.

7';:tz
• , ll,.l

II"'". ,I ic,

44.9'?6

44.9'?6

41.5 1%

.1'%

3"
3.,243

3,,2

2 .. 940
'/'-.1
2.997
3 36
3.e 115
3.e 159
3.,181

2.936

llJ e)::(:l usi '",'8 rneas ures,

t:''-'

o
o

13
4

62
22

53
'7q•_1

"7q
I

296
3 ..

2.,765
3.,657

2.547

1.,
2 .. 010
2.,074
2.1 364

.412

41,,662

rna1 sto rage ::;

: 10.0
Ene rlJ y sa'lli rllJ 18 rn ps - 620 hr / Ij r

LTG sa\/l rllJ 1 2 h/y
t1 uo r esee nts- 1240 h

LTG f RF larnps - 300 hr /IJr
CAe CAe: 12.

t1 uo re ::;1::8 nts - 620 h/ Y
EV'l H F 1oadi nlJ hes "u'as he r

: 14.0 S
H1 LO\ll- erni ::;31 \"1 tid fi 1rn

ES H1 Add 3" fi be ra1aS::i 1n roof / (:ei 1i nlJ

*The electric

of red uci pea k Ije rna nd O"le r a t\lle nt IJ yea r pe ri od

j--J
\.0
U1

Note::;:
1. 19a6 reside nt1 a1surn rne r peij k: 7 .' 230 t·'1'll lt.: \'/ i nte r pea k: 6., 744
2. EF: refr i r;jto r.: F E: r' E\"'l H: elect ric ''.)I'ate r heate r.: LTG: 1ighti roo rn ai r

N: (:00 ki ri'J ra ECD: elect r i (: (:1(It hes dr ue r: ES H1: elect ri (: sDace heati no i n ::;1 no1e- fa
i n rn u1ti-fa rni llJ hI) rne::i .

3. C D( 21]) is t he net pr ese nt \,'a I ue

ti 0 ne r.: CAC: ce nt
llJ h(I rnes.; E Hi: e1

;j1 r conditioner.:
ri C ::; pace heati fllJ



Table 2-46
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
New York State
Discount rate =3%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

LTG Delamping 0.001 141 141 0.35°Al
REF Floating head press. control 0.001 172 312 0.78°Al
REF Refrig. compressor eff. 0.002 214 527 1.31 0Al

HVAC Reset supply air temperature 0.004 1,182 1,709 4.26%
LTG Reflectors 0.009 4,142 5,851 14.60%

<HVAC Fan motor efficiency 0.009 309 6,160 15.37%
LTG High-efficiency ballast 0.010 513 6,673 16.65°Al

HVAC VAV conversion 0.010 2,776 9,449 23.57%
HVAC Economizer 0.013 301 9,749 24.32%
HVAC Pump motor efficiency 0.016 23 9,773 24.38%
LTG saving fluorescents 0.017 593 10,366 25.86%

HVAC VSD on fan motor 0.018 3,261 13,628 33.99°;'0
LTG Occupancy sensors 0.029 500 14,128 35.24°Al

HVAC Re-size chillers 0.030 2,260 16,388 40.88 %

REF Refrigerated case covers 0.038 54 16,441 41.01%
LTG Dayiighting controls 0.042 1,660 18,102 45.16%
LTG VHE bulbs and ballasts 0.049 1,085 19,186 47.86%

HVAC VSD on pump motor 0.053 212 19,398 48.39%
Sl-IE LL Window films (S&W) 0.106 196 19,594 48.88%
SHELL Low-E windows (N) 0.171 85 19,679 49.090/0
SHELL Low-E windows (all) 0.187 319 19,998 49.89°h
SHE Roof insulation 0.478 16 20,013 49.92 %

Notes:
1. 1986 commercial consumption: 40,087 GWh
2. HV AC: ventilation and air conditioning; LTG: lighting; SHELL: building shell;

REF':
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sut"'l t-'1 E Vall NTER
Potential Cum ul at; ve Net Pe rce nt Pote ntialeurn ul ati ve Net Pe ree nt
58\"1 ngs 38"ll ngs Sa\,'i ngs Savings ngs Savings

Area 0 ( "i ( t'1\a\I') ( (%) ( ( ('
•1 '.

--
44 44 0.4'16 22 0.3%

.11 ..- ure 163 467 51 1 5.1 % 69 0
Refri a. cornDressor eff. I:" 21 90 1.1 %'-'.

496 1.1 1 16.7% 1 741
1 1a.O% :327 10.4%

i3 11 312 1.. 139 1
i313 2 .. 419 54 1J 193 15.1

/--i rglJ S8"/1 ng t1 94 1.,2 i3:3 16.3\.D
"-J !-I'llAr' [) II r.-. p rnoto r 5 3 1 90 16.3%

storage 0 1 90 16.3%
nc:y sensors 1 aD 1.. 370 17.3%

Re - si ze (: hi 11 ers .-.. 499 .-a 1.,620 20.5%'- L
HVAC 'llSD on fan n10tor 199 407 424 2.,044 25.8%

2 .. 282 2 .. 329 29.4%
SHELL ndo'w' f; 1rils .:' S8... Val ') 2.333 137 -14 2 .. 315 2

299 1 481 31.
RefrilJerated C8se covers 3.470 9 5 2.,4:36 31

17 2.,503 31.6
10 0 2 .. 503 31.6
14 1 2 504 31.6%

) lqq 82 2., 6 7"::'
-- .J.:....

- 1 22 2.608

co rn rne rei a1 surn rne r 10 MV'l.: vll nte r
heati ng J \le nti 1ati 0nand 81 r ti 0ni ng; LTG:

) is net prese nt ''1'81 ue of t he cost of red uci



Table 2-48
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAL SECTOR
New York State
Discount rate = 3%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (Oh)

MOT 21 - 50HP: retire 0.006 25.3 25.3 0.1
MOT >125 HP: retire 0.007 7.5 32.8 0.2 %

MOT 51-125 HP: retire 0.007 10.1 42.9 O.2°h
LTG Energy saving lamp 0.009 184.0 226.9 1.1 %
MOT 5.1-20 HP: retire 0.009 63.7 290.6 1.4%
LTG Metal halide lamp 0.019 65.8 356.4
LTG High-efficiency ballast 0.023 57.0 413.4 2.0%
MOT 1-5 HP: retire 0.029 7.0 420.4 2.1°h
MOT >125 HP: VSD 0.030 1,472.2 1,892.7 9.3 %

MOT 21-50HP: rebuild 0.036 72.0 1,964.7 9.6%
MOT 51-125 HP: VSD 0.037 1,077.9 3,042.6 14.9%
MOT 5.1-20 HP: rebuild 0.039 34.3 3,076.9 15.1%
LTG High-pressure sodi urn 0.040 216.6 3,293.5 16.2%
MOT 51-125 HP: rebuild 0.056 122.4 3,415.9 16.8%
MOT 21-50 HP: VSD 0.073 556.8 3,972.7 19.5%
MOT > 125 HP: rebuild 0.079 I 11 . I 4,083.8 20.1%
MOT < 1 HP: retire 0.082 0.8 4,084.7 20.1 0/0
MOT 5.1-20 HP: VSD 0.097 374.6 4,459.3 21.9%
MOT 1-5 HP: VSD 0.296 25.4 4,484.7 22.0 %

Notes:
1. 1986 industrial sales: 366 GWh
2. M'OT: Motor LTG: Lighting efficiency Ineasure
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ngs Sa--ll ngs

( t"'lV-/) (%)

4.1 4.1 3.9 9 0.1 Ito
1 '-1 L:' '2' 1 ? 5.0 O.2'to.0::: ._1, .J .-
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Figure 2-1
ELECTRICITY CONSERVATION SUPPLY CURVE

New York State ..... 6 % Discount Rate
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Figure 2-2

SUMMER PEAK DEMAND REDUCTION
New York State -- 6% Discount Rate

CURVE
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Cumulat.ive demand reduction (M\V)
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Figure 2-3

ELECTRIC]TY CONSERVATI()N SlJPPl\1 C'URVE - RESIDENTiAL SECTOR
Ne\\r York St ate - 6 %, Discount Rate
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Figure 2-4

SUMMER PEl\K DEMAND REDllCTION SUPPL\/ ("lJRVE ..... RESID. SECTOR
\'ork State - 6(% Discount Rate
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CUll1tJldtivc peak. dClnaIld reduction (1'\11\\/)
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Figure 2-5

WINTER PEJ\K DEI\'1AND SUPPLY CURVE - RESID4 SECTOR
Nen' York State - 6 (X) Discount Rate
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Figure 2-7

SUMMER PEAK DEMAND REDUCTION SUPPLY CURVE -- SECTOR
New York State - 6% Discount Rate
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Cumulative peak den1and reduction (M\V)
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2-8

ELECTRICITY CONSERVATION SUPPLY CURVE - INDUSTRIAl; SECTOR
New York ...... 6 % Discount Rate
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Figure 2-9

SUMMER PEAK DEMAND REDUCTION SUPPLY CURVE - INDUS. SECTOR
New York State - 6 % Discount
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Figure 2-10

ELECTRICITY CONSER.VATION SUPPLY CURVE - RESIDENTIAL
New York State - 10% Discount Rate
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Figure 2-11

SUMMER PEAK DEMAND REDUCTION SUPPLY CURVE - RESID. SECTOR
New York State -- 10% Discount Rate
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Figure 2-12

WINTER PEAI( SUPPLY
, New York State ..... 10% Discount Rate'
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Figure 2-13

ELECTRICITY CONSERVATION SUPPLY CURVE - COMMERCIAL SECTOR
New York State ..... 10% Discount Rate
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Figure 2-14

SUMMER PEAK DEMAND REDUCTION SUPPLY CURVE ..... SECTOR
New York State ..... 10% Discount Rate
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Figure 2-15

ELECTRICITY CONSERVATION SUPPLY CURVE-..
New York State ..... 10% Discount Rate
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Figure 2-17

ELECTRICITY CONSERVATION SLIPPLY CURVE ..... RESIDEN1'IAL SECTOR
Ne\v York State ..... 3% Discount Rate
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Figure 2-18

SUMMER PEAK DEMAND REDUCTION SUPPLY CURVE - RESID. SECTOR
New York State - 3% Discount. Rate
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Figure 2-19

WINTER PEAK DEMAND REDUCTION SL1PPLY CURVE - SECTOR
Ne'\v York State - 3%. Discount. Rate
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Figure 2-20

SUPPLY CURVE -- COMMERCIAL SECTOR
New York State - 3 % Discount Rate
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Figure 2-21

SUMMER PEAK DEMAND REDUCTION SUPPLY CURVE - COMM. SECTOR
New York State .... 3 % Discount Rate
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Figure 2-22

ELECTRICITY CONSERVATION SUPPLY CURVE-
Nevf York State ..... 3 %Discount Rate
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account for 44% of the total savings availableo Lighting
and space heating measures each contribute 29% and 9% of
total savings, eight air conditioning
measures dominate the bottom of the list in terms of cost-
effectivenesso

In contrast, many of the ai condition ng measures
rank high in terms of with regard to

demand reductions, as shown in the peak demand
conservation assessment for the residential sector in
Tables 2-33, 2-39 and also account for over
half of the total al reduction in summer peak
demand savings in the residential sector@ Electric space
heat measures account for the largest share of

ia1 winter peak demand reductions
The electrici conservation assessment for the

commercial sector shows a mix of Ii ting, HVAC and
refrigeration measures n order of decreasing cost-

The fou shell measures are far the
least cost-effective under all three discount rates. The
22 measures analyzed with respect to electrici savings

r reduce commercial sector electricity cons ion
5 HVAC measures account for 5 of the total

electrici savings potentia. Li ting measures account
for a further 4 Almost hal of the lighting savings is
provided reflectors

The peak demand cons rva on assessment for the
commercial sector shows the same mix of lighting, HVAC and
re rigeration measure with shell measures again among the
least cost effective me u s. The 22 measures analyzed
with respect to potential peak demand reductions in the
commercial sector ogether reduce summer peak demand by

5 and winter peak demand
The electrici cons rvation ass ssmen for the

industrial sector is composed 0 19 measures which
together reduce industr al electr ci consumption 22%
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The variable-speed drive measures provide 78% of total
electricity savings.

The fraction of savings for summer and winter peak
demand in the industrial sector is the same as for
electricity consumption0 This is a logical result of our
assumption -- discussed in the previous chapter -- that
the ratio of summer and winter peak demand to electricity.
cons ion is the same for all measures and end uses and
is equal to the ratios for the industrial sector as a
whole@

In total, this study evaluates conservation measures
directed at end uses which account for 82,672 GWh/yr or
83% of electricity consumption in the service territories
of the seven major private The measures
ana ed in this s together would reduce electricity
consumption these end uses by 37,149 GWh r, or 45%0

The potential savings from the 62 conservation
measures evaluated in this study equal 37% of total
electrici consumption in the service territories of the
seven major private utilities@ Implementation of these
measures would reduce summer peak demand 9,260 MW, or
4 Winter peak demand would be reduced by 6,483 MW, or
3 It can be seen in the overall statewide supply
curves, Figures 2-1 and 2-2, that over 20,000 GWh/yr in
potential electrici savings are available at a cost of
less than 3¢/kWh and that 5,000 kW in summer peak demand
reductions are available at a cost of less than

B@
The savings of electricity consumption

and peak demand from the application of the conservation
measures that re below the cost-effectiveness thresholds
for each of the individual utilities is presented in Table
2-50@ Both total savings and the percent of total
consumption and demand are presented from the consumer,
utili and societal These savings
represent the conservation potential for which the
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Table 2-50
TECHNOLOGY-COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
NEW YORK STATE

Savings and of total

CONSUMER PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (%)

Residential
Commercial

12,297
19,399

35.6%
48.4%

1,951
4,463

27.0%
44.3%

1,859
2,517

27.6%
31.8%

Total 34,342 34.7% 6,852 33.3% 26.9%

Sector

Residential
Commercial

Total

UTILITYPERSPECTIVE

consumption Summer peak demand Winter peak demand
(GWh/yr) (%) (%) (MW) (%)

9,823 28.4% 2,442 33.8% 1,604 23.8%
15,606 38.9% 3,450 34.3% 1,970 24.9%

27.6% 6,185 30.1 % 3,864 21.7%

SOCIETAL PERSPECTIVE.

Sector consumption
(0/0 )

Summer peak demand Winter peak demand
(MW) (%) (M\¥) (%)

Residential
Commercial

11
18,901

34.3%
47.1%

3,083
5,062

42.6%
50.3%

2,998
2,506

44.5%
31.6%

Total 34.4% 8,674 42.2% 6,011 33.8%

*Discount rates for each 1l...... 01"C'1l""t.O ...... Tll"lTL:'J. are: 6% conSUlner, 10% -
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technology cost is less than the appropriate cost-

effectiveness threshold0 Because the cost-effectiveness

ana sis is based only on the technology costs of the
conservation measures, total potential savings under the

cost-effectiveness thresholds are referred to as
"technology-cost" potential savings U

@ Estimates of full
cost-effectiveness will need to take into account
administrative program costs and limits to full

Technology-cost potential savings for each of the

individual utilities is presented in the following
section0

It should be made clear that Table 2-50 presents the

sum of the potential savings in electricity and reductions
in peak demand from all seven utilities using utility-
specific cost-effectiveness thresholds and conservation
analyses0 It would be possible to instead calculate
potential savings using statewide average cost-
effectiveness thresholds and conservation analyses0 The

latter approach produces results that differ by no more

than from the former approach and that are not biased

toward ither larger or smaller estimates of potential

savings We have adopted the former approach in our

presentation of statewide savings potential for the sake
of overall consistency with the utility-specific

is also importan to point out that the summary
tables presented in this section include the total energy

and peak demand savings from all measures that are judged
on the basis of either energy (CSE) or peak

demand (eRD). That is, include the peak demand

reductions from conservation measures that are cost-

effective on the basis of their energy savings, and vice
ve sa

The conservation analysis from the consumer

perspective incorporates a discount rate of 6%0 The cost-

eff ctiveness threshold used is current electricity rates0
From this perspective, total technology-cost potential
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electrici savings are 34,342 GWh/yr or 35% of annual
consumption in 1986@ The commercial sector offers the
largest potential for technology-cost electricity savings,
19,400 r0

The technology-cost potential reduction in peak demand

from the consumer perspective is 6,850 MW, or 33% of 1986
peak demand, for the summer and 4,800 MW, or of 1986
peak demand, for the Because there is no cost-
effectiveness threshold for peak demand savings from the
consumer perspective, analysis of CSE is the sole criteria
for determining cost-effective reductions in peak demand0

The utility perspective utilizes a discount rate of
and thresholds based on the

rna nal cost of capacity and electricity supply0 The
total technology-cost potential electrici savings from
this perspective are 27,300 GWh/yr or 28% of annual

cons ion in 1986@ The technology-cost potential
reduction in peak demand is 6,200 MW, or 30% of 1986 peak
demand, for the summer and 3,900 MW or 22% of 1986 peak
demand, for the winter. As with the consumer

perspective, the commercial sector offers the largest
potential for technology-cost electricity as well as
summer and winter peak demand savings.

Total technology-cost potential savings from the
ut Ii perspective are the of the three
perspectives. This is due to use of a relatively high
di count rate, which results both in increased CSEs for
the measures and lower cost-effectiveness thresholds.

The societal perspective analysis is based on a

d scount rate of The cost-effectiveness thresholds
are the marginal cos of electricity and demand,
d scounted to net present value at 3% (which increases the
marginal costs above those assumed from the utili
perspective) 0 Total technology-cost potential electrici
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savings are 34,060 GWh/yr or 34% of annual consumption in
The technology-cost potential reduction in peak

demand is 8,700 MW, or 42% of 1986 peak demand, for the
summer and 6,000 MW or 34% of 1986 peak demand, for the

As with both the consumer and utility
perspectives, the commercial sector offers the largest
potential for technology-cost electricity and summer peak
demand The largest potential for technology-cost
reductions in winter peak demand, from this perspective,
is in the residential

Technology-cost potential electricity savings from the
societal perspective are higher than from the utili

The potential is higher than from the
utili perspective because the lower societal discount
rate leads to a hi r cost-effectiveness threshold and
lower CSEs for the With regard to the consumer
perspective, current electricity rates are still higher
than the marginal costs of energy and peak demand even
when evaluated at the societal discount rate of 3%$ But,
electrici savings potential from measures that are cost-
effective on the basis of reduced peak demand raises the
total technology-cost electricity savings potential from
th soci tal perspective to s1i tly less than the total
pot ntial from the consumer

Total technology cost paten al reductions in peak
demand from the societal perspective are higher than from
the utili perspective due to the lower cost-
ffect veness They are also higher than total

t chnology-cost potential reductions in peak demand from
th consumer perspective because the lack of a cost-

f ct veness threshold from the consumer perspective
excludes measures that are not cost-effective with respect

o reductions in peak demand@ Much of the additional
technology-cost peak demand reduction potential comes from
mea ures in the residential sector, including load
controllers and cyclers, and space conditioning
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The industrial sector accounts for the smallest

fraction of potential electricity savings and peak demand

from all three perspectives@ This is due to a combination

of First, the industrial sector accounts for the

smallest fraction of electricity consumption and peak
demand among the three sectorse Second, the analysis for

the industrial sector includes the fewest number of

measures, for reasons discussed Third, the

cost-effectiveness threshold for the industrial sector is

lower than for the other two sectors, as industrial

electricity rates are lowest of the three Total

technology-cost potential savings from the industrial

sector is particularly low from the utility perspective,

where the cost-effectiveness threshold is so low that it
fails to include any of the variable-speed drive
VSDs account for the majority of savings potential in this

sector, as discussed

A number of the conservation measures analyzed will be

required under various state or federal efficiency
In particular, some of the savings from

replacement of appliances and fluorescent lamp ballasts

with more efficient models will occur without further
intervention120 • Savings from these measures total 5,030

GWh/yr, or of the total technology-cost-effective

electrici savings from the consumer perspective. The
associat d pe k demand savings from these measures is

1,245 MW and 495 MW in the summer and winter,

respectively. far the largest fraction of these

savings 4,373 GWh r -- comes from federal standards

for residential refrigerators and freezerse Total

technology-cost potential savings from the consumer

perspective, excluding the savings due to existing
efficiency standards, is 28,054 GWh/yr or 28% of statewide

electricity use as of

In conclusion, we find that there is an enormous
potential for electrici savings and peak demand
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reductions within New York's existing stock of buildings
and equipment@ Developing a significant portion of this
resource could save households and businesses in the state
billions of dollars and eliminate the need to build a
number of new power

To put the total technology-cost savings potential
into perspective, a recent forecast prepared by the New
York State Energy Office predicts annual demand growth of

during 1985-2002 121 * This implies that electricity
demand in the service areas of the seven major private
utilities will increase by about 27,000 GWh/yr between
1986 and Based on our analysis, all of this demand
could be displaced if approximately 80% of the technology-
cost electricity savings potential in existing buildings
and equipment (based on the consumer or societal
perspectives) is realized. Very little of the savings
potential in existing buildings and equi is currently
incorporated into the Energy Office's forecast0

It is important to reiterate that the estimates of
savings potential in this study do not take into account
any of the limitations on implementation0 In reality,
only a portion of the full technical and economic savings
potential can be achieved0 Also, utilities will incur
costs for the promotion of conservation measures in
addition to the purchase and installation costs considered
in this s On the other hand, the adoption of
conservation measures provides other benefits besides
reducing electrici use and peak demand air
pollution and greenhouse warming are reduced). As a
suggestion for follow-up work, we recommend that this
st be combined with analyses of implementation
experience in New York and elsewhere as well as
environmental and social impacts in order to develop
estimates of achievable savings and broader costs and
benefits0
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v@ TILITY-SPECIFIC RESULTS

A0 Summary
In this section we report on the potential for

technology-cost potential electricity savings and
reductions in peak demand from the perspectives of each of
the seven utilities included in our analysis@ The cost-
effectiveness analyses for each of the individual
utilities differ from each other for a number of reasons$
First, the cost-effectiveness thresholds, presented in
Table 2-1, vary sUbstantially from utility to utility0
Second, the conservation analyses vary among utilities
because of differences in climate zones, appliance and
building saturations, and sectoral distributions of energy
and peak demand, among other factorse

The total technology-cost potential savings from each
of the seven utilities is broken down by utility in Tables
2-51 to 2-53, for each of the three perspectives0
Generally, the fraction of statewide potential savings is
proportional to each utility's share of statewide sales

or peak Thus, Con Ed -- which has the highest
level of consumption and peak demand -- offers the largest
potential for electrici savings and peak demand

The other utilities follow roughly in order of
creasing size@

Superimposed on this general trend is a bias for
additional savings potential from those utilities with
large commercial and residential sectors relative to their
industrial As described earlier, the industrial
sector generally offers the smallest potential savings
while the commercial sector offers the largest@ Thus,
CHG&E, NMPC and RG&E o£fer less potential savings than
their relative size would indicate because of the
relatively large industrial sectors in their service

In contrast, Con Ed's commercial sector
comprises a relatively large share of consumption and peak
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Table 2-51
TECHNOLOGY.....COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
CONSUMER PERSPECTIVE

Utility

Central Hudson Gas & Electric
Consolidated Edison
Long Island Lighting Co.
New York State Electric & Gas
Niagara Mohawk Power Co.
Orange & Rockland
Rochester Gas & Electric

Total

Utility

Central Hudson Gas & Electric
Consolidated Edison

Island Lighting Co.
New York Electric & Gas
Niagara Mohawk Power Co.
Orange & Rockland
Rochester Gas & Electric

Total

Central Hudson Gas & Electric
Consolidated Edison

Island ng Co.
New York State Electric & Gas

Mohawk Power Co.
& R,ockland

Rochester Gas Electric
Total

Cost-effective
electricity

savings potential
GWhl r

1,230
13,546
4,575
3,380
9,115

792
1 704

34,342

Cost-effective
summer peak demand

savings potential
M

220
2,963

982
568

1,636
172
312

6,853

Cost-effective
winter peak demand

savings potential

165
1,898

620
491

1,264
112
237

4,787

232

Fraction
of statewide

potential

3.6%
39.4%
13.3%

9.8%
26.5%

2.3%
5.0%

100.0%

Fraction
of statewide

potential

3.2%
43.2%
14.3%

8.3%
23.9%

2.5%
4.6%

100.0%

Fraction
of statewide

potential

3.4%
39.6%
13.0%
10.3%
26.4%

2.3%
5.0%

100.0%

Fraction
of utility

consumption

29.6%
44.9%
31.8%
28.6%
30.0%
33.7%
29.5%
34.7%

Fraction of
utility summer

peak demand

28.6 %

38.8%
29.7%
30.2%
31.9%
22.1%
29.2%
33.3%

Fraction of
utility winter
peak demand

23.1 0;0
36.8%
24.3%
21.9%
22.8%
19.7%
23.6%



Table
TECHNOLOGY-COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
UTILITY

17.5%
36.9%
27.6%
21.0%
23.6%
24.9 %

2.7%
40.7%
14.6%

9.1%
26.3%

Fraction
of statewide

7,177

Cost-effective

Central Hudson Gas & Electric
(:onsol idated Edison

Island Lighting Co.
New York State Electric & Gas

Mohawk Power Co.

Cost-effective Fraction
demand of statewide

Fraction of

Central Hudson Gas & Electric 155 2.5% 20.1%
C:onsoHdated Edison 42.4% 34.4%

Island 1,199 19.4% 36.2%
New '{ork State & Gas 446 7.2% 23.7%

Mohawk Power Co. 21.7°;10 26.3%
& Rockland 160 2.6% 20.5%

Total 6,187 100.0% 30.1°,4

Cost-effective
winter demand

Fraction
of statewide

Central Hudson Gas & Electric
C=onsoUdated Edison

Island Co.
T\.leVv' York State Electric & Gas

Mohawk Power Co.
& Rockland

Total

98

682
358

82

3

2.5%
38.1%
17.7%

9.3%
25.9%

2.1%

13.7%
28.5%
26.8%
16.0%
18.1 %
14.4%
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Table 2-53
TECHNOLOGY-C T

ELECTRICITY PEAK DEMAND
SOCIETAL

Central Gas & Electric
Consolidated Edison

Island Co.
New York State Electric & Gas

Mohawk Power Co.
& Rockland

................'"" .. Gas & Electric
Total

Central Hudson G·as & Electric
Consolidated Edison

Island Co.
New York State Electric & G"as

Mohawk Power Co.
& Rockland

&
Total

Fraction Fraction
of statewide of

3.3% 27.2%
39.0% 44.1 0/0
13.6% 32.2%

9.9% 28.6%
13 27.0% 30.3%

773 2.3% 32.9%

100.0% 34.4%

Fraction Fraction of
of statewide SU.mnler

dernand

246 2.8% 31.9 %

41.8% 47.6%

I 42.9%
688 7.9°h

24.0% . 40.7°A;
216 2.5%

100.0% 42.2%

Central Hudson Gas & Electric
Consolidated Edison

Island Co.
Ne"v York State Electric & Gas

rv.lohawk Power
& Rockland

Gas & Electric

Cost-effective
winter demand

i57

792
748

1,913
126
308
11

234

Fraction
of statewide

potential

2.6%

32.7°10
13.2%

12.4%
31

2.1 0/0
%

100.0%

22.0%
38.1 %
31.1 %

34.5%
22.1 %

33.8%



demand and so offers even more potential savings than its

relative size would
Finally, there is a tendancy for additional savings

potential from those utilities with higher cost-
effectiveness thresholds@ From the consumer perspective,
both Con Ed and LILCO have particularly hi electrici
rates while NMPC's are below From the utili

and societal perspectives, LILCO has particular hi

marginal costs while CHG&E's are quite

The result of these different effects is that Con Ed

accounts for a disproportionate share of potential
savings@ Alternatively, NMPC, CHG&E and RG&E each ccount
for a disproportionate small share of potentia savings

Overall, on Con Ed shows higher savings potentials
from the consume perspective than the state as a
For the other six utilities, the technology-cost savings
potentials are in the range of 3 of total e ectric
use or peak demand in In terms of contribution to

the statewide technology-cost savings potential, Con Ed

provides 40% of the total, NMPC provides 27%, LILCO
provides 13%, and the other four utilities provi the
remaining 2 Con Ed, NMPC, and LILCO contribute 81% 0

the statewide technology-cost potential for summer peak
demand reduction, and 79% of the statewide technology-cost

potential for winte peak demand reduction@
B

The total potential technology-cost savings of
electrici cons ion and peak demand in the service
territory of CHG&E is presented in Table 2-54@ Both

total savings and the percent of total consumption and
demand are presented from e of the three perspectives0
The sectoral conservation assessments for CHG&E from the
consumer perspective are presented in Tables 2-55 to 2-600

From the consumer perspective, potential technology-

cost electrici savings are 1,230 GWh/yr or 30% 0 annual

cons ion in 1986. The technology-cost potential
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Table 2-54
TECHNOLOGY-COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
CENTRAL HUDSON GAS & ELECTRIC

Savings and percent of total

CONSUMER PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (0;10)

Residential
Comlnercial

498
441

38.0%
47.4%

63
106

27.3%
41.7%

72
55

25.2%
25.6%

1,230 29.6% 220 28.5% 165 23.1%

UTILITY PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (0;0)

Residential
Commercial

368
326

28.1 0;0
35.0%

75
74

32.5%
29.1 %

54
40

18.9%
18.6%

Total 728 155 20.1 % 98 13.8%

SOCIETAL

Sector consumption Summer peak demand Winter peak demand
(GWh/yr) (%) (MW) (%) (MW) (0/0)

Residential 442 33.7°h 100 43.3% 70 24.5°A>
Commercial 408 43.8% 97 38.2% 50 23.3%

T'otal 1,130 27.2 % 246 31.9% 157 22.0°;10

*Discount rates for each are: 6% - consumer, 10% - 3% - societal
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Cumulative Net Percent

Table 2-55
CONSERVATION ASSESSMENT

RESIDENrrlAL SECTOR
Central Hudson Gas and Electric

Discount rate 60/0

FRE Current sales average (1986) 0.004 21 21 1.63 %

REF Current sales average (1986) 0.010 65 87 6.62%
REF Best curren t (1988) 0.01 J 65 152 11.57%
REF Near-term advanced 0.013 27 179 13.65%
EWI-I Traps & blanket (EF=0.9) 0.013 15 194 14.79%

RE Best current (1988) 0.014 15 209 15.93%
FRE Near-terlTI advanced 0.015 7 216 16.49°Al

ESHI In filtration red uction 0.017 34 250 19.05%
RAN Improved oven 0.022 12 262 19.96%

ESH2 Storm windows 0.024 2 264 20.11 %
RAN 0.025 4 268 20.43%

0.026 I 268 20.47 %

L'fG 0.027 24 292 22.30%
LT'G saving 0.030 3 295 22.52%
LTG saving I 0.030 3 299 22.77%
EWH Fron t loading c lot heS\\Tasher 0.034 25 324 24.70%

fluorescents-1240 h/y 0.036 38 362 27.59%
L'TG IRF Ialnps - 300 hr/yr 0.044 28 390 29.73%
LTG Compact fluorescents-620 0.045 32 421 32.14%

ESHI Heat pUIllp # I 0.047 7 428
I Heat punlp #2 I 429 32.69%

ECD I-Ieat pUlnp clothes 0.065 54 483 36.82°h
RAC RAC: 8.5 EER 0.072 6 489 37.27%

1 Low-emissivity film 0.079 10 498 38.01%
RAe RAe: 10.0 ER 0.115 4 502 38.30 0Al
CAe Window filln 0.128 3 505 38.49 %

C.J\C CAe: 10.0 SEER 0.132 3 508 38.72 %

R.AC RAe: 12 .0 E R 0.146 4 512 39.02%
Variable drive 0.192 2 514 39.17%
CAe: 12.0 SEER 0.258 2 515 39.31 %
CAe: 14.0 SEER 0.407 I 517 39.41%

ESl-{ I A.dd 3" fi in roof/cei Ii ng 0.439 2 518 39.53%

Notes:
L 1986 resi den tial consunlption: 1,311 GWh

R , FRE: EV/H: electric water LTG: RAe: rOOlTI air
condi CAe: central air condi : cooking ECO: electric clothes
ESlil: electric space heating in si ily and small u In ulti- fall1i Iy
ESI-t2: electric space in ITIulti-farnily hOines.
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CAC
F,I'"·.r
F E

tv
w F00

H2
E5H2

EF
H1

E"/'lH
ECD
E\',tH

F
CAC
PAN
F E
CAC
F
LTG

Hi
E3H1

Option

LO;jd controller lCUCler
: a.5 EEP

Current sales ( 19B6)
AC: 1O. 0 EE

Cur re nt sa1e::i ave raqe ( 19 i3 6)
12 .0 EER

- t . j::i .0 r rn ".'1"1 fli. O".'.I'::i
LOI,.",' - erni ::;::;1 'vii t IJ fi 1rn
E:e::it (: ur rent ( 19:::e)
Infiltrat10n reduction

C(I nt roll er lc IJcl er
co nt roll er /c IJel er

Trap::; blanket (EF =0. 9
Nea r - te r rn ijljV8 need
'v\,li ndo\...' fi 1rn
I rn pro\"ed Ij',;,'e n
Be::i t cur r ent ( 19::: e)
CAe: 10.0 3E
Nea r - te r rn ad"l8 need
Tun hal olJe n 1arn p::; - 30[I rl / IJ

rn pr08'led coo
E1 ect ri (: the r rn;j1 :3tO ra98 S rn *
Heat purnp #1 (H5PF=7",*

e 2-56
DEMAND ASSESSMENT

I Al SECTOR
__oI-lP_l Hudson c

::;1::0 Unt rate = 6%

sU tv1E """,,'1
Potential Curn ulat; \,'8 Net Pe rce nt Pote nt;ale IJ rn ul ati "le Net Pe rce nt
5a"/1 nq::; Sa'·,,'; Sa··,··i flIJ::: nlJs nIJ::; S;j'·.,·i

( t"'1'I,"'I") ( t""'I,""") ( '%)

159 16 16 0 0
345 16 7'-:' 0 0 0.0'%,-''::''

3Si3 7: 15.3·?b 7 ...... 0.7'%'-' ._1

11 46 20.1 '% 0 "Z 0.7'%.. .:..- ._1

6el 11 24.9'% 6 9 .",:, ,,,,:,,;:17
.::.,.i,..,..•:'

69 10 6a 29.4'% 0 9 2.2'?6
700 0 6a 29.4'% 1 9 2.4'?6
764 0 6::: 0 10 2.41%
795 11 79 34.2% 6 15 3.9 1%
a02 0 79 9 24 6.2'%
e25. c a4 36.2'% 12 36 9.2 1%'-'
;:-7"-:' 16 100 43.3'% ·-:1&:, .- c 16.51?6IJ ;;:"1_' t,._1

;:;37 1 101 43.i3'% 7 6::; 17.3'%'-'
949 c 106 4C' ':' ''':J7 2 70 17.9'%'-' ._1,1_1,"':'

955 4 110 0 70 17.9'%
1,09::: '7 11 3 4a.9'?6 2 "'7'';' 1a.4'%._1 1 ;;...

1.,1;::3 "::8 115 49.::: 1% 2 74 1:::.9'7;;a:...

1.209 4 119 51.6'% 0 74 1:::.9'%
24 1 120 52.1'% 1 "c 19.1 '?6I' ._1

1.,239 1 1'-, 52.6'?-6 C' ao 20.5 1%L '-'
1.,254 1 1 3 53.cr% 1 i31
1.,305 [I 1"';i"I 53.0'% 40 121 30.a'%s:...J

349 0 1'''':'7 53.0'% 7 124 31.6'%;;:"'-' '-'



E5H 1 Heat purnp #2 (H5PF=
LTG Ener'JiJ sav; lanDlps- 6 [I hr yr

38\"; fig 1an-I pS - 1.,240 h/ Y
CAe : 12,0

IJ:;:F - 300 hrllJr
LTG Co rn pact t1 uo re:3ce - 1240 h

Corn tl IJorescent::;- 620 h
CAC· 14,0
F lO;jdi rtlJ (:1 \,/8::; he r
Lo\",'- erni ::;S1 vi t Id fi 1rn
Add 3 fi in roof/ceili

I)
o
o
3

.-,
L

2
L.

1
o
I)

123 .0 0 124 31
1 .-. 'Z 53.1 1 1--::1 C" 31.ti%1':::',_, .:... ,_I

123 1 125 32.0'?6
126 4,:q 0 1.::' t:","-' .:...._,
1 6 1 '7-":',_I a::..

129 55.8'% a 140 'Z'I:" ('::ez
'-"-', 1 ",_,

130 .5'?6 7 147 37.5'?6
133 4'''' [I 1.. . 1·-':'

134 .0% 3 150
134 58.0% 11:"''').:... ._1 L.

134 0 1

'" 0 1 3B.8%_ ,''0

he electric therrnal ::; ( ) and heat purnps are nlututal11J U::;; "/e rneas ures. CS Eand Ck: Dare c81 cul 8telj i nde pe nde ntllJ.

N
W
'..D

Note::;:
1, 1 6 re::;i Ije nti a1 ::; un-, rner ,
2, EF: refri IJe rato r ,: f J:;: E: freeze r ,; E\'\I' H:

: coo ki rllj ra n1je ,: elect ri (: ,_, P_"', U"_"_"

i n rn u1t i-fa rn i llJ
3, Cf:;: D( 2(I) is t he net pr e::;e nt 'Iia1ue (I f the cost of red uci

. roorn 8i r conditioner.; CAC: ce
e- fa rni llJ ho rne::;.; ES H2: e1ect

pea k de rna nd O\r'e r ij t\lle nt IJ Idea r pe ri od

ai r co ndi t 1I) ne r .;
space heati nlJ



Table 2-fJ7
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
Central Hudson Gas and Electric - Downstate climate zone

Discount rate = 6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

LTG Delamping 0.001 5 5 0.50%
REF Floating head press. control 0.001 5 10 1.02%
REF Refrig. compressor eff. 0.003 6 16 1.68%

HVAC Reset supply air temperature 0.004 30 45 4.87%
LTG Reflectors 0.010 104 149 16.02%

HVAC Fan motor efficiency 0.011 6 155 16.70%

LTG High-efficiency ballast 0.011 12 168 18.04%
I-IV AC VAV conversion 0.013 55 223 23.98 %

LTG fluorescents 0.016 15 239 25.63%
HVAC motor efficiency 0.018 1 239 25.69%
HVAC Economizer 0.019 8 247 26.57%
HVAC VSD on fan motor 0.022 66 314 33.71 %
L,TG Occupancy sensors 0.035 12 326 35.0 I 0/0
REF Refrigerated case covers 0.044 2 327 35.18%
LTG Daylighting controls 0.049 40 368 39.52%

HVAC Re-size chi llers 0.054 40 408 43.87%
LTG VHE bulbs and ballasts 0.058 27 436 46.80%

HVAC VSD on pump motor 0.062 5 441 47.35%
SHELL Window films 0.112 6 447 47.96%
SHELL Low-E windows (all) 0.372 4 450 48.35 %

SHELL Roof insulation 0.780 0 451 48.40%
SH LL Low-E \vindo\\/s 0.883 0 451 48.43%

Notes:
]. 1986 commercial sales: 931 GWh
2. HVAC: ventilation and air LTG: lighting; SHELL: building shell;

REF:
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bl

ell mate zone

''i\''INTER
Pote ntia1 Cun1 ul at; "Ie Net Pe rce nt Potentialeumulati ve Net Pe reent

Savings Sa\/1 ngs Savings Savings Savi
(MW) ('%) (M"tV) ) ( ';!b)

--
1 1 0.6% 1 1 0.3%

1.-; 13 5.2% 2 3 1.2%;::..

1 14 1 3 1
29 43 16.8% 15 18 8.4

'7 18.0'76 2 20 9.3%._1

4 51 20.1 % --I 10.9%L

1 1 1 21 9.9%
11 24.6% 6 13.7%

0 0 13
15 0 13.7%
3 81 2 31.-. 6 38L

8 101 9 46
"'0/ 115 I) 50

10 11 2 4 51
"7 122 4 25.2%f

0 123 0 54 25.3%
1 1 0
0 124 0
0 1 0
1 1 49. 0 55
1 125 49.3% 1 56

53
1
213
477
558
701

1.1 107
1

2; 154

2

997
6;0

1

ODll0n

E 'w'i ndoVls (N)
Roof insulation
LO\II- E \ll1 ndo'Y/s ( all

LTG

LTG
LTG

Area

HVAC

N

f-I

: 1

Notes:
1. 1986 cornrnercial surnnler
2. na. ventilation shell.; F: n



Table .2-59
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAL SECTOR
Central Hudson Gas and Electric

Discount rate = 6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (Oh)

MOT > 125 HP: retire 0.008 0.6 0.6 O.OOh
MOT 21 - 50 HP: retire 0.008 2.2 2.8 0.2%
MOT 51-125 HP: retire 0.008 0.9 3.7 0.2°h
LTG Energy saving lamp 0.009 14.7 18.4 1.1 %
MOT 5.1-20 HP: retire 0.012 5.5 23.9 I.S0h
LTG Metal halide lamp 0.020 5.3 29.2 1.8%
LTG High-efficiency ballast 0.027 4.6 33.8 2.1°Al
MOT >125 HP: VSD 0.036 126.8 160.6 9.8°h
MOT 1-5 HP: retire 0.037 0.6 161.2 9.9%
L'TG High-pressure sodium 0.043 17.3 178.5 10.9°h
MOT 21-50 HP: rebuild 0.044 6.2 184.7 11.3°h
MOT 51-125 HP: VSD 0.045 92.6 277.4 17.0%

MOT 5.1-20 HP: rebuild 0.051 3.0 280.3 17.2°h
MOT 51-125 HP: rebuild 0.064 10.5 290.8 17.8°h
MOT 21-50 HP: VSD 0.087 48.0 338.8 20.8%
MOT >125 HP: rebuild 0.090 9.6 348.4 21.4%

MOT < 1 HP: retire 0.103 0.1 348.5 21.4%
MOT 5.1-20 HP: VSD 0.129 32.3 380.7 23.3%
MOT 1-5 HP: VSD 0.373 2.2 382.9 23.5 %

Notes:
1. 1986 industrial sales: 1
2. MOT: Motor LTG: measure
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Table 2-60

SUt'-lt"'lER \,\1'1 NTER
Potential CUfl. ulati I'le Net Pe rce nt Potential Curn ul ati 'ale Net Pe rc:e nt

Sa","i ngs Sa","i ngs Savings Savings
( (M'W') ( )

0.1 0.1 0.0% 0.1 0.1
0.4 0.5 0.3 0.4 0.2';>,)

0.6 0.1 0.5 0.2%
2.6 3.2 1.1 % 1.9 2.4 1
1.0 0.7 3.2 1.5'%
0.9 5.1 1 ,:..';]7 0"" 1 Cd»".'_1"'0 • I' .1_1,'-,)
0.8 5.9 1 0.6 4.4

.-) .1 9.8% 16.7 21.2. .::..
0.1 9.9'76 0.1 21.2

31.2 t:" 1.J

1.1 0.8 24.4 11.3%
16.2 12.2 36.6 17.0%

0.5 0.4 37.0 17.21,%
1.a 1.4

? .- '7 44.7 20.8%.'- b ..-I
1.7 .9 1.3 9

.9 0.0 9 21.4%
66.5 50.2 3%

0 9 0.3 5 ...·7L.J

1

609

5

7

1
1.,
2 1

3
3,1 121

124

t"'lOT

t·.-10T ::- 125
21 - 50
51-1
- y
5.1 - 20 HJ-J: retl re

halide larnp
LTG High-efficiency

::- 1 HP:
1-5 HP:

Area

N

LV

. 1 6 industrial sumrner den-land: 2
1986 industrial nter dernand : 21 5 t·ft/v

3. MOT: t-1otor rneasure .; LTG: efficienciJ rneasure
4. CRD( is the net val ue the cost of ng dernand o\/er t\a/enty year



reduction in peak demand is 220 MW, or 29% of 1986 peak

summer demand and 165 MW, or 23% of 1986 peak winter
demand@ Potential electricity savings from the utility
perspective are sUbstantially lower -- 728 GWh/yr -- while

savings from the societal perspective are slightly lower

- 1,130 It is interesting to note that potential
technology-cost savings from the industrial sector are
nearly equal from both the consumer and societal

This is because the long-run marginal cost
for CHG&E is quite close to current industrial electricity
rates0

Of the seven utilities analyzed, Con Ed offers by far
the largest potential for technology-cost savings of

electricity and peak Table 2-61 presents the
results of the cost-effectiveness analysis for Con Ed from
each of the three The sectoral conservation
assessments for Con Ed from the consumer perspective are

presented in Tables 2-62 to
Total technology-cost potential electricity savings

are 13,546 GWh r or 45% of annual consumption in 1986

from the consumer perspective@ The technology-cost-
effective reduction in summer peak demand is 2,963 MW, or

3 of the 1986 peak0 The technology-cost potential
reduction in winte peak demand is 1,898' MW, 37% of the

1986 Potential savings as a percentage of 1986 use
are hi r for Con Ed than for any of the other six
ut lities. This is due to the relatively large commercial
secto , relatively small industrial sector, and high

lectrici rates in Con Ed's service territory.
The technology-cost electricity savings potential is

ubstantially lower from the utility perspective (though
still relatively high as a percentage of 1986 use)
decreasing to 11,118 GWh/yr in electricity savings and

2,622 MW and 1,474 MW in summer and winter peak demand,

The savings potential from the societal
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Table 2-61
TECHNOLOGY-COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
CONSOLIDATED EDISON

Savings and percent of total

CONSUMER PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (%)

Residential
Commercial

4,076
9,186

39.6%
50.1%

938
1,965

35.1°Al
42.2%

612
1,245

43.9%
34.9%

Total 13,546 44.9% 2,963 38.8% 1,898 36.8%

UTILITY PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (%)

Residential
Commercial

3,145
7,842

30.6%
42.8%

991
1,603

37.1%
34.5%

434
1,021

31.1 %
28.7%

Total 11,118 36.9% 2,622 34.4% 1,474 28.5%

SOCIETAL

consumption Summer peak demand Winter peak demand
(GWh/yr) (%) (MW) (%) (MW) (%)

38.6% 1,293 48.4% 689 49.4%
9,093 49.6°Al 2,286 49.1% 1,245 34.9%

13,297 44.1% 3,628 47.6% 1,967 38.1 %Total

Sector

Residential
Commercial

*Discount rates for each perspective are: 6% - consumer, 10% - utility, 3% societal
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Table 2-62
ELECTRICrr\/ CONSERVATION ASSESSf\tlENT

RESIDENTlf\L
Consolidated Edison

Discount rate = 6 %

Marginal
CSE

Potential
Savings

Cumulative Net Percent
Savings Savings

0.54 %

7.39%
14.20%

17.05%
17.43%
17.81 %

18.00 %

18.67%
19.11%
19.86%

20.02 0/0
20.25%
23.09 %

23.43%
23.83%
24.46%
28.950/0
32.27 %

36.01%
36.1 I %

36.12%
37.26 %

38.25%
38.45 %

39.07 0/ 0

39.320/0
39.62 %

40.27 %

40.46%
40.64 %

40.77 %

56
761

1
1
1,793
1
1
1 1
1,966

3,716
3,717
3,834
3

4.144
4,164
4,182

195
4.198

56
705
701
294

39
39
19
69
45
78
16
24

292
34
41
65

463
341
385

10
I

117
102

20
64
26
31
67
20
18
13

3

0.004
0.010
0.011
0.013
0.013
0.014
0.015
0.017
0.022
0.024
0.025
0.026
0.027
0.030
0.030
0.034
0.036
0.044
0.045
0.047
0.062
0.065
0.072
0.079
0.115
0.128
0.132
0.146
0.192
0.258
0.407
0.439

Current sales average (1986)
Current sales average (1986)
Best current (1988)
Near-terln advanced
Traps & blanket (EF=0.9)
Best current (1988)
Near-term advanced
In filtration reduction
Improved oven
Storm windoVv's
Itnproved cooktop
LO\V-enlissivi film

halogen lanlps-300
saving lalnps-620
saving lainps-l

Front loading clothes washer
Compact fluorescents-1240 h/y
IRF lalnps 300 hr/yr
Compact fluorescents-620
Heat punlp .# 1 (liSPF=7)*

pUlnp #2 (HSPF=8)*
Heat pUinp clothes
RAe: 8.5 EER
Lo\v-etnissi vi t)/ fi Inl
R/\C: 10.0 EE R
Windo\v fiinl
CAe: 10.0 SEER
RAe: 12 .0 EER
Variable drive
CAe: 12.0 SEER
CAe: 14.0 SEER
Add 3" fi in roof/ceiling

FRE
REF
REF
REF
EWH
FRE
FRE

ESJ-Il
RAN

ESH2
RAN
ESH2
LTG

LTG
EWH
LTG
LTG
LTG

ESHI
ESHI
ECD
RAC

ESl-I I
R.AC
CAe
Ci\C
RAe
CAe
CAC
CAe

ESHI

Notes:
1. I 986 res ident ialeIect ric i ty conSUIII 10.290 Ci \\1h
2. REF: re , FRE: freezer: EV\I'lL electric \xater heater: I ng: RAe: r00l11 air

C,t\C:: central air conditioner: R/\N: cooki range: electric clothes
ESHI: e1ect ric spaCe heat i ngin s i fa In i1 3nd Sill a 11 un i rn u1t i fa ill i1Y A I '--' I j: ! .... ,J.

ESH 2: e lee t ric spacc heatingin un i nl uIt i - fa n1 i1y h0 111es.
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Table 2-63
ASSESSME

SECTOR
Co nso1i dated [(Ii so n

rate =

sut"'l t'''l E \",,"1 NT EP
r···lar91 nal Potential Curn ul at; ·'.··e Net Pe rce nt Pote nt;aleurn ul at; 'ele Net Pe rce nt

20) ngs Sa··.··; nIJ::i Sa'·.··i nlJs Sa..,·'; rllJs Sfj··,"; nlJs
Area (.t; ) ( t"1V'l) ( t···1·',···,'·) (

CAC Load C(I nt roll er /c IJcl er 159 165 165 6.2·;:¥: 0 0
PAC Ac: a. 5 EE 345 269 434 16.3·;:¥: 0 0
F Cur re nt ::;;:,1 es a\"e riJIJe ( 1 ) 3Sa e 442 16.6'% i3 .:'1_'

t\J PAC AC: 1O. 0 EE 492 '1:'1:' 631 23.6 1% 0 '-1 0.5 I;:¥:'_1'_1 0

Cur re nt ::ia1e::i ijille rage ( 19 ) 6Bl 12·1 751 61 69 4.9 1%'-J
PAC: 12 .0 695 1 9 0 69

ESH2 Sto r rn 1111/1 ndO\'/::i 700 0 929 32 101
E5HZ LOI'IIIII - erni ::i::il \.'i t IJ fi 1rn 764 I] 929 10 111 a.o'%

Best current':: 19aa) 795 120 1.. 049 39.3'% 61 1..,.-, 12.3'%lL

ESH1 Infiltration reduction a02 0 1.. 049 39.3'% 19 191 17:'_'. , e·'.1
E\I"lH Load controller /clJcler ':;"-:'1:" 1'-:' 1.. 061 39.7't; 30 221 1C' ':":17'-'';;'" '-' ,;;,., ._'.'_1 I"':'

Load controllerlclJcler ':'7'-:1 36 1.. 096 41.1 1% 62 2a3 20.3 1?6'-"-'';;'"
E\I\IIH Traps $:. blanket (EF=0.9) i337 7 1.,099 a 291'-'

Neij r - te r rn ijljVij need 949 50 1.1150 1·;:17 ",,:.1::" 316. 1·-':' .::... '-'
CAe \111," i nd(I1..1111 f i 1rn 47 1.,193 0 316 22.w' '_"_' ._'

I rn prO'I,"ed oll/e n 1 nqj:: 11 1.. 204 a 324.1 - • -

F E Be::; t cur re nt ( 19ee) 1.. 1i33 6 1.. 209 C" 329'-'
CAC CAe: 10.0 1.. 209 1.. 251 [I 329
F E Nea r - te r rn ad'l... ij need 1.. 224 3 1.. 254 331 .-:. "'Z I:' ':17l':'
LTG Tu ste n ha10ge n 1arn p::; - 300 h/ IJ 1.. 239 14 1.. i:e 64 396'-'

I rn prO'lled coo kto p 1.1254 4 1 .-. -, .-, 47.6% 7 39a 2i3.6'%"L ,'L '-'
1 E1e(:t ric t he r rn f21 rn* 1,.305 I] 1 7':;' 4i33, L-

ESH 1 Heat purnp #" 1 (HSPF=7) '* 1 349 0 1 '-I 47.6'% 4 4i37..'..-



1
LTG
LTG
CAe
LTG
LTG

CAe
E\"'/H
E3H 1
E3Hl

purnp #2 (H3P =e) *
Ene r9 1J ::;;j\,,; niJ 1arn p::; - 62 rl / IJ r
Ene rq IJ ::;;j\,,; niJ 1ij rn p::; - 1.' h/ IJ
CAe: 1 .0 EP
IPF l;j rn p::i 3 [I [I rl r / iJ r
Co rn t1 uo re::ice nt::; 1240 rl / iJ

rn Dact i1 uo re::ice nt::; 620 h/ IJ
14.05EEP

Fro nt 1(I;jdi nq clot hes \,/;j::; he r
Lo·.../ - erni ::i::;i '.... ; t IJ fi 1rn
Adij 3" fi be ; n /ce;li nq

1 429
1 .. 603
1

.. 000
2 04
2.044
2,,561
7:,_I

,141 a
5,,364

42.,21 [I

o
2

''';Iqe:... _.

1b
22
1a
23

'7'-'
[I
I]

1 ,-,,,, ,-,
• .:... I e:...

1.273
1 '"";'"7 i:'

,I':':" 1 ._1

1.,3
1 321
1.1 343
1.. 362
1.3:=:4
1.,3ea
1.,3:::e
1.3:::a

47.6'%
4· "7- "7 '=!Z1.1."_'

47.a'%

49.5'%
50.3'%
51,0 1%
51
52.0'%
52,0'%
52.0'%

e
9
o

75
102
as
o
e
4
o

4· ':'"7-1_, I

495
504
504
C'"7q
'_' 1 _.

6al
766
766
774
"7"" I:'
, I' '_'

...,..., I-I
" ,'CI

35.0'%
35.5'%

36.2'%

4a.9'%
55.0'%

C' C' C' ':r::"'_"_', ._1,"':'
C' C' ':' ':r::"._,,_'.'_1,""
55.B'%

*T he elect ri c the r rna1::;to rage ::i rn arllj heat purn p::; are rn ut utalllJ e::<(:l u::;i \,'e rnea::; ure::i. C3 Eanlj C Dare (:i:i1cul ated i rllje pe nde ntllJ,

Note::;:
1. 19:::6 residential ::iurnrner peak: 2 .. 670 t'··l\·'sl,; .,..... ; nter peak: 1.,394 t"'l\"'/

tv 2. EF: refr; IJe rat I) r; F E: freeze r; E\,\1' H: e1ect ric \,/ij ter heate r; LTG: 1i IJ htin iJ; AC: roo rn ai r co ndi t i(I ne r ; CAC: cent ra1 ai r co nIji ti (I ne r ;
N: C(lO ki- ra : elect ri (: c1 (It hes dr IJe r.; H1: e1ect'r; (: ::; pace heat;' i n ::d e- fa rni llJ hI) rne::i .;' H2: elect ri C::i pace heati

in rflulti -farnillJ horne::;.
3. C D( 20) i ::i t rle net pre::;e nt \";j1ue of the C(I:::t of red uci nlJ pea k de rna nd oll"le r ;J t\'le nt IJ IJea r pe ri od



Table 2-64
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
Consolidated Edison -Downstate climate zone

Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

LTG Delamping 0.001 50 50 0.28%
REF Floating head press. control 0.001 59 109 0.59%
REF Refrig. compressor eff. 0.003 73 182 0.99%

HVAC Reset supply air temperature 0.006 485 668 3.64%
LTG Reflectors 0.010 1,825 2,492 13.60%

HVAC Fan motor efficiency 0.010 160 2,652 14.47%
LTG High-efficiency ballast 0.0 II 220 2,872 15.67%

ffVAC VA V conversion 0.013 1,441 4,314 23.53%
HVAC Economizer 0.017 102 4,416 24.09%
LTG Energy saving fluorescents 0.017 256 4,672 25.49%

HVAC Pump motor efficiency 0.018 I 1 4,683 25.54%
HVAC VSD on fan motor 0.021 1,676 6,359 34.69%
HVAC Re-size chillers 0.028 1,261 7,620 41.57%
LTG Occupancy sensors 0.031 222 7,842 42.78%
REF Refrigerated case covers 0.044 18 7,860 42.88%
LTG Daylighting controls 0.044 778 8,639 47.12%
LTG YHE bulbs and ballasts 0.058 455 9,093 49.60%

HVAC VSD on pump motor 0.065 93 9,186 50.11 %
SFIELL Window films (S&W) 0.143 85 9,271 50.57%
SHELL Low-E windows (all) 0.245 123 9,394 51.25%
SHELL Roof insulation 0.666 7 9,402 51.29%
SHELL windows (N) 0.837 4 9,406 51.31 %

Notes:
1. 1986 commercial electricity sales: 18,332 GWh

HVAC: ventilation and air conditioning; LTG: lighting; SHELL: building shell;
REF:
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2-65
ASSESSMENT

SECTOR
o OS'teo .. ft1l ,on n - Doynstate eli zone

Discount rate =

SUMMER ........·INTER
Potential Cumulative Net Percent

Savings Savings
(MY-I) (%)

Potentialeumul ati ve Net Pe rcent
Savi ngs Sa...,,; ngs Savi ngs
(MW) (MW) (%)

16 8 8 0.2%
0.6% 7 15 0.4%

1 4.2% 35 1.0%
685 14.7% 305 340 %
740 39 379 10.6%
768 16.5% 405 11.4%

17.9% 44 449 12.
1 1 450 12.6%

1 23. 171 1 17
1.' 30.1 % 0 1 17
1) 31. 1
1)716 36.9% 143 802 22.5%
1 41 140 943

219 1)1
1.. 237

48. 7 I"R) 2 1) 34.8%
49. -8 1 1 34.5%

.0% 7 1)237 34.7 1%
50.1 % 0 1

1% ,") 1)"-

0 1.,
43 1 J

'Z
._1

3

16
4
o
8

15

16
13

1

217
255

213

911
715
710

," 1
42.,462

ure

LO\'l- E\y1i
insulation

Lo'w'- E'wi ndO\ll::; (all)

H\,IAC

H\"AC \aIAV con\,'ersion

HVAC

LTG OccupanclJ sensors
H\"AC - si ze chi l1e rs

." s" s" controls
\1'3 D(I n fa n rnoto r

and
EF IJe rated case cove rs

5HELL \,\I'i ndo'w' fi 1rn::i Vel )
'at:;D on purnp rnotor

N
U1
o

Notes:
1, 1 cornrnerclal sunQlrner
2, : heat; \lle ati (I n sne II.; REF: rat.ion



"> Table 2-66
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAL SECTOR
Consolidated Edison

Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

MOT >125 HP: retire 0.008 0.5 0.5 0.00/0
MOT 21 - 50 lIP: retire 0.008 1.7 2.3 0.2%
MOT 51-125 HP: retire 0.008 0.7 3.0 0.2%
LTG Energy saving lamp 0.009 13.0 15.9 1.1%
MOT 5.1-20 HP: retire 0.012 4.4 20.3 1.4%
LTG Metal halide lamp 0.020 4.6 25.0 1.70/0
LTG High-efficiency ballast 0.027 4.0 29.0 2.0%
MOT >125 HP: VSD 0.036 102.0 131.0 9.1 %
MOT 1-5 HP: retire 0.037 0.5 131.5 9.2%
LTG High-pressure sodium 0.043 15.3 146.8 10.2%
IVIOT 21-50 HP: rebuild 0.044 5.0 151.8 10.6%
MOT 51-125 HP: VSD 0.045 74.7 226.4 15.8%
MOT 5.1-20 HP: rebuild 0.051 2.4 228.8 15.9%
MOT 51-125 HP: rebuild 0.064 8.5 237.3 16.5%
M01' 21-50 HP: VSD 0.087 38.5 275.8 19.2%
MOT > 125 HP: rebuild 0.090 7.7 283.5 19.7%
MOT < 1 HP: retire 0.103 0.1 283.5 19.7%
MOT 5.1-20 HP: VSD 0.129 25.9 309.4 21.5%
MOT 1-5 HP: VSD 0.373 1.8 311.2 21.7%

Notes:
1. 1986 industrial sales: 1,436 GWh
2. MOT: Motor LTG: measure
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Table 2-67
P DE MAN[) CO NSERV TION L-w<'Y'

,rt.r-,rt.-r

Co fiSO1'i dated Edl so n
Discount rate::: 6 1%

\I\" INT E
Potential Curn ul ati Ille Net rcent

ng::; Sa"'lli ngs Sallll'i
I' 'I ( t'''l\'V) ( ( r"'l l'lll) ( t"'l\II",') ( '?6)II. }

0.1 0,1 0.1 0.1 0
0.4 0.5 0.2% 0.3 0.3
0.1 0.6 0.1 0.4 0.2 1:.t
2.a 3.4 1.9 2.3 1.1 1%
0.9 4?) 1.41% 0.6 2.9 1.4';J6
1.0 c "Z 1.7 0.7 3.6 1.7'76.J .._I
0.9 6.2 2.0'% 0.6 4 ':J

21.7 '-,i '-I 9.1% 14.7 1e.9 9.1L ,1.0

0.1 27.9 9.2 1% 0.1 19.0 9.2%
7: ."') 31.2 10.21% 2.2 21.2 10.2';'¥:
1.1 3202 10.6'% 0.7 21.9 10.6'%

15.9 4a.1 15, 10.a 32.6 15.a l%
0.5 4a.6 15.9';:¥: 0.3 33.0 15.9'%
1.e 50.4 1 ,,.,. 1 '/' 34.2 16.5'%;:-0

a.2 6 19.21% c ,. '71:=' l::a 19.21;.¥:._I.tl ._1 ft' .1_1

1.6 60,2 19.71'%., 1.1 40.9
0.0 60.2 19.71% 0.0 40.9 19.71%
5.5 65.7 21 "Z ..., 44.6 21.5'?6'_'. ,I
0.4 66.1 21.7% 0.3 44.9 21.7 17/:,

454
456
501
6i37

1,1 1
1,1 59B

.. 074
2.e 100
2 .. 567
2,1 570
''')

2,,937
3 77

071
5,! 120
5.,aas
.., ,'j

i L

1"

ODtl0

;. 1
1- 5 HP: reti re

l TG High- pres::iure sodi urn
21 - HP: rebuild
51-1
5.1 - HP: rebuild

t"'10T 51 -- 125 HP: reb
21 50 HP: V3D
::- 125 HP: rebuild

t"'lOT -:: 1 HP: reti re
t"'lOT 5,1- HP:
t"10T 1- 5 HP:

::- 125 : reti re
t"'lOT 21 - 50 HP: reti re
t"'lOT 51 -- 125 HP: reti re
LTG Energy :38\11

; ng larnp
5.1- 20 HP: reti re

ide larnp
enc iJ ball

Area

t'V
U1
N

Notes:
1. 1 i nd ust ria1 SUfn n·,er pea k I]ena

, ano
2, 19a6 i nd ust ri a1 \Ili nte r de rna nd :
3. t'''10T: r"'loto r effi (:i enc IJ n1e8S ure.: LTG:
4, CRD{2(I) is t he net prese nt \I'a1ue of the

IJ rneasure
red uci pea k de rna nd ove r a year pe



perspective is close to the potential as calculated from
h otisumer perspective.

D@
Table 2-68 presents the potential technology-cost

savings of electrici consumption and peak demand in

LILCO's service territory from each of the three

The sectoral conservation assessments from

the consumer perspective for LILCO are presented in Tables

2-69 to 2-740

Total technology-cost potential electricity savings
rom the consumer perspective are 4,575 GWh/yr or 32% of

1986 cons ion0 The associated technology-cost
potential reduction in summer and winter peak demand is

982 MW and 620 MW 1 respectively0 When viewed from the
utili perspective, potential technology-cost electricity
savings decrease to 3,973 GWh/yr, with technology-cost

potential reductions in peak demand of 1,199 MW and 682 MW

o the summer and winter, respectively0 The relatively

1 rge savings potential (particularly in peak demand) is

due to LILCO's hi rna nal costs (particularly for

capaci The increase in technology-cost peak demand
duction potential comes from residential measures such

s air conditioners, load cyclers and controllers, and
Ie tric thermal storage0

Th soc etal pe spective produces the largest
pot ti technology-cos savings both in electricity and

peak demand; 4,630 GWh/yr in electricity savings and 1,421

MW and 792 MW in ummer and winter peak demand,
spect vely@

The potential technology-cost savings of electricity

onsump ion and peak demand in the service territory of
NYSEG are presented in Table 2-750 The sectoral

ons rvation assessments for NYSEG from the cosnumer

perspective are presented in Tables 2-76 to 2-81@ From
the consumer perspective, the potential technology-cost
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Table 2-68
TECHNOLOGY-COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
LONG ISLAND LIGHTING CO..

Savings and of total

CONSUMER PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak deI11and
(MW) (%) (%)

Residential
Commercial

1,911
2,414

30.6%
46.8%

379
569

21.6%
41.9%

276
301

21.6%
29.5%

Total 4,575 31.8% 982 29.7% 620 24.3%

UTILITY PERSPECTIVE

Sector Electricity consumption Summer peak demand Winter demand
(GWh/yr) (0;'(,) (%) (%)

---
Residential 1,735 27.8% 698 39.8% 388 30.4%

Commercial 2,000 38.8% 469 34.6% 253 24.8 %

Total 3,973 27.6% 1,199 36.2% 682 26.8%

SOCIETAL PERSPECTIVE

Summer peak demand Winter demand
(GWh/yr) (%) (%) (MW) (%)

Total 32.2% 42.9% 792 31.1 %

*Discount rates for each n01"C'n.c. ...... T1'1TO are: 6% consumer, 10% 3% societal
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Table 2-69
ELE(:TRICIT'i TION

RESIDENTIAL SECTOR
Long Island lightingConlpan)'

Discount rate = 6%

Marginal Potential CUITI u tati ve Net Percent
CSE Savings Savings Savings

FRE Current sales average (] 986) 0.004 55 55 0.88%
REF Current sales average (1986) 0.010 286 341 5.46 %

REF Best curren t (1988) 0.011 285 626 10.010;0
REF Near-terlTI advanced 0.013 119 745 11.92%
EWH Traps & blanket (EF=0.9) 0.013 17 762 12.20oAl
FRE Best current (1988) 0.014 38 801 12.81%
FRE Near·-terITI advanced 0.015 19 820 13.11 oAl

ESHI Infiltration reduction 0.017 76 896 14.34%
RAN Improved oven 0.022 43 939 15.03%

ESH2 StarIn wi ndo\vs 0.024 3 942 15.07%
RAN caoktop 0.025 )5 957 15.31%
ESH2 Low-etnissi fi 1111 0.026 I 958 15.33%
L,TG Tu h/y 0.027 102 1,060 16.97%
LTG saving larTIps-620 hr/yr 0.030 12 I 17.16%

saving lamps-I Illy 0.030 14 ) 17
EWH Front Ioadi ng clothes \vasher 0.034 29 I. 116 17
LTG C0I11pact fluorescents-1240 h/y 0.036 162 1 20.44°Al
LT'G IRF 300 hr/yr 0.044 J 19 I 22.35%
LTG fI uoresce nts-620 h/y 0.045 135 1,532 24.50%

ESHI purrlp # I ( 0.047 79 1,611 25.77%
ESHI Heat pUlnp #2 0.062 8 1.619 25.89%
ECD Heat punlp clothes 0.065 198 L817 29.06%
RAe RAe: 8.5 EER 0,072 J ,861 29.78%

ESHI Lov/-enl issi vi ty fil n1 0.079 22 I
RAe 10.0 EER O. i J 5 28 J. 91 I .30.58%
CAe 'Ni ndo\v fi 1111 0.128 22 I 30.92%
CAC Ci\C: 10.0 ER 0.] 32 26 1.959 31.34%
RAe RAe: I .0 ER 0.146 29 I 31.81 0/ 0

CAe Variable drive 0.192 17 2.005 32 .08
CAe CAe: 12.0 SE R 0.258 15 32.32 %

CAe: 14.0 ER 0.407 II 32.50%
ESHI 3" fi in rooflceiling 0.439 3 32.56 %

Notes:
]. 1986 residential consurnption: 6.251 GWh
2. R . re , FRE: E\;VI-I: electric \\'3ter I ting: RAe: rOOI11 air

conditioner: C,AC':: central air conditioner: RAN: cooking range: Ee[): electric clothes dryer:
ESI-Il: electric space heating in si falnily and sI11all uni nlulti fanlily
ESf-I2: electric space heat! ng in large uni III uIti- fanl i ly hOllIes.
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Table 2-70
PEAK DEMAND ASSESS

R I DENTIA S R
long Island llght"i ng Compang

Di ::;(:0 unt rate := 6 I?;

5Ut"'1 r···, E II/,ll NTEP
Curn u1;jt i "le Net Per(:ent

Savintj3 Savings
( r"'l'v\") (

Pote ntialeurflul ati \,'e Net Pe rce fit
nq::; 5;j\·'; flIJ::; 5;J"li fllJS

( t·,·, \"'/ ) ( t···,\"'l ) ( '%)Area

CAe
PAC

N EFU1
m

E5H2
E5H2

H1
E\c"lH
ECD
E\",tH

EF
CAe

CAe
F
LTG
PAt·J

E3H 1
H1

[I on

L(I;jIj C(I nt r I)11 er ,/c IdcIer
PAC: :::.5 EEP
Cur re nt ::;a1e::i ;j'",'e r;jge ( 19e6)
PAC: 1O. [I EE
CIj r r ent ::iale::; a'v'era ( 19::: 6 )
PAC: 12 .0 EEP

r rn ,...... i nljo\,/::;
Lo\...' - ern; ::i::ii ',/; t IJ fi 1rn
Be::;t (: ur re nt ( 19ee)
Infi 1t ratio n red uet; (I n
Loalj CI) nt roll er /c IJcl er
LO;jlj co nt roll er /c IJcl er
Trap ::i $:. b1anket (E F=I] .9)
Nea r - te r rn ad"/ij need
\,\,'; ndo''o'/ fi 1rn
I rn pro\,'elj I)"/e n
E:e::i t (: ur rent ( 19aa)
CAe: 10.0
Nea r - te rrn adelia need
TIJ ha1 n l;j rn p::; - 00 h.... IJ
I rn pro\,'ed coo kto P
E1 ect ri c the r rna1 ::ito ::; IJ3te rn ':.:-
Heat purn p #' 1 PF== "7 ) -:.;.

" nal
CPD(20)
( $ / k\I"l)

159
345
7C':',_1._1'_'
4':)'7-'

6:::1
695
700
764
795
e02
':""':'C''-' a::... "_I

:::32
:::37
949
955

I:''-'
1.,1 :::3
1.. 209
1.. 224
1,239

.,254
1.,305
1.349

Potential
3a\"; ntjs
( r"'l\"'l",

139
11 e

e
:::3
49
..., .-,
" (I

o
o

49
[I
5

60
1

20
36
11

b
7C"'-"-'

3
c-'-'
4
I]
o

139
--::1
.:...

265
"2"'-'
397
4· '"7C', ._1

4· -;tC', '-'
4· -;tc, '-'
524
524
529
C" ,:'q._'1_' .'
590
610
647
657

.• ...,.1_'
69:::
701
706
709
709
709

15.'1%

22.6'%

30.1'%
33.6'?6
33.6'%

37.5'%

40.0'%
40.2'%

40.4 1%
c::lO.4'%

o
(I
"7,
o

'"':'C'a::... ._1

o
1
o

25
21
13

104
7:'-'

10
o
"7
c'-'o
7:'-'
7:

a:... '_'
:t'-'c-,

'-' "
3,4

o
o
"7
'"7,

7·-'

...,. .-,
7:7:'-"-'
34
C"'-' .'
BO

7:
.' '-'
q,.' ,
01

211
211
21B
223
223
226
249
251
30:::
343

0.0'%
0.0 1%
0.6'%
0.6'%
2.5'%
2,5'%
2.6'%
2.7'%

6.2 '%
7.3 1%

15.5'%
15.7'26

16.6 1%
17.1

1"7.5'?6

'

" -','T."",'.,' ;";:0

1q.' ._' ,".'

24.2'?i)
?6.9'%



Hi P rnp:# (H5PF 1 9 I] 9 4 347 .-,..., .-, ,.,.,.
L li.L

ne Id 1arn p::;- o h ltd 1,.603 1 710 3 349 27.4'%
E r qIJ ::;a"/ i nq 1arn ps- 1.. h 1.,659 1 711 '2' 71:'7--' ._1._1._1

CAe CAC: 12.0 E ,000 c 735 0 71:'7 27,7 .?;;'-' ,_1._1._1

LTG IPF larnps 300 hr,/IJr .. 004 6 741 26 379
LTG Corn t1 uo re::;ce nf::; 1240 h/ td 2,,044 ,-, 749 42.7'% 36 415 32.5'?60

LTG Co rn pact tl uo re::;ce nt:3 - 6 0 h 2.,561 6 755 30 444 34.e l%
CAe CAC: 14,0 3EEP 3,,0 19 774 0 444
E\I'I/H Fro nt 1O;jiji (:1 ot hes \I/as rle r 3,,41 e 1 ..,.., ,- 44.2'% 4 44::: 35.1'%II I'tl

1 LO\I/ - erni ::::::i '",'1 t IJ fi 1rn C" ......- 4 0 ..,., .- 44.2'% 4 4 c ').J " ,I,' tl ._1..:-

E5H 1 Aljd 3" fi be i n roof/eei 1i no 42 .. 210 [I ..,..,.- 44.2'% (I 4c ,-, 7C I:"l-::J::.""" II tl ' ._1.::'. ._1,_1, ._1 I"':'

*T he elect ri (: the r rna1:::to rage rn (ET5) and heat purn p::; are rn ut ut;jllld e::< (:1u:::i "/ernea::: ur e::;, C E ;J nd C Dare C;j1(: u1atelj i rlljepende nt llJ '

N
U1
.....,J

Note::;:
1, 19e6 re::;i de nti;j1 urn rne r pea k: 1.,754 t','l\I\" ,: \I/i nte r pea k: 1.1 t'''l\,I'l
2. EF: refr i IJer;j t(I r.; F E: ,; E\"'/ H: e1ect ric r heate r,; LTG: 1i ht i rIlJ.: AC: r I) (I rn air (: I) nditioner.; CAe: cent r;j1 iji r co rllj iti (I ner .;

PA N: coo kl 119 ra rIlJe.: EC D: elect ri (: (:1 ot he::; dr r.; H1, elect ri (: ::: pace heat; rllJ ; n ::d n9l e- fa rni llJ ho rne::i .; H2: elect ri c ::; pace heat; nlJ
i n rn ul ti - f;j rni llJ ho rile::;,

3. C D( 20) i t he net pre::ie nt '",Ia1ue of the C(I::;t of relj uci nIJ pea k de rna nd o\,'e r ij t\lle nt IJ IJea r De ri od



Table 2-71
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
Island Lighting Company - Downstate climate zone

Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

LTG Delamping 0.001 21 21 0.41 0/0
REF Floating head press. control 0.001 26 47 0.91%
REF Refrig. compressor eff. 0.003 32 79 1.54%

Reset supply air temperature 0.005 161 240 4.660/0
LTG Reflectors 0.010 541 781 15.15%

I-IVAC Fan motor efficiency 0.010 38 819 15.88%
LTG High-efficiency ballast 0.011 65 884 17.14%

HVAC VA V conversion 0.013 324 1,208 23.44%

LTG Energy saving fluorescents 0.017 79 1,329 25.79%
HVAC Economizer 0.017 42 1,250 24.26%
HVAC Pump motor efficiency 0.018 3 1 25.85%
HVAC VSD on fan motor 0.021 387 1,719 33.35%
LTG Occupancy sensors 0.033 64 2,026 39.31%
REF case covers 0.044 8 2,034 39.47%

HVAC Re-size chillers 0.045 243 1,962 38.07%
LTG Daylighting controls 0.048 209 43.53%
LTG VHE bulbs and ballasts 0.058 142 46.29%

HVAC VSD on pump motor 0.062 28 2,414 46.83%
SHELL Window films 0.128 2S 47.32 %

SHELL Low-E windows (all) 0.303 22 2,461 47.76%
SHELL Roof insulation 0.697 3 2,464 47.81 %

SHEL1J Low-E windows (N) 0.788 1 47.830/0

Notes:
1. 1986 commercial sales: 5,154 GWh
2. HVAC: ventilation and air conditioning; LTG: lighting; SHELL: building shell;

REF:
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Table 2-72

lo island ng - eli zone
Discount rate = 6%

SUMMER ....,1'1 NTER
Potential Cumulative Net Percent Potential Cumulative Net Percent

Savings Savings S8\l1 SaVings Savings
(MV1) (%) ( t'1V'l) ( MVI/) (%)

-; 7 0.5% 3 3 0.3%I

HVAC Reset U 8i r 1 67 5.8% 9 15 1.5%
213 6 12 0.9% 3 6 0.6%

149 16.8% 80 96 9.4%
LTG High-efficienclJ ballast 554 16 244 18.0% 10 106 10.4%

f.'..) LTG Ene rg y Sa"l] ng tl uet resce nts 710 21 20.1 % 12 124 12.2%
U1 H\iAC Fan· motor efficienclJ 714 7 18.5% 7 11 2 11.0%
\.0

748 25.1 % 35 159 15.6%
1 20.1 % I) 124 12.2%

425 31.3% 0 159 15.6
17 32.6% 10 169 16.6%

LTG Da IJl i tit; n.J co nt ro1s 2 .. 064 61 1 41.4% 34 230 22.5%
11 8 609 44.9% 49 278 27.3%

2;305 1 36.9% 195 19.2%
7% 20 299 29.3%

SHELL Vlli ndo\e/ fi 1rns (S&.\IV) .J 14 3 - 1 298 29.2%t-,

1 649 1 300 29.4%
2 670 0 300 29.5%

HVAC VSD on pump motor 5 668 2 300
SHEll LO'y/- E vli ndO\ll3 (N) 6.1 072 - 1 670 1 301

L i ns ul ati 0 n 7.,192 '7 673 0 302,_1

3 L Lo\v - E \Ili ndoVls (all) 42.240 4 677 7 309

Notes:
1, 1986 comrnercial surnneler peak 1 t1V1.; \'/i nte r
'-1 ng .. and ai r conditioni na: : liL.



Table 2-73
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAL SECTOR
Long Island· Lig.hting Company

Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (0/0 )

MOT >125 HP: retire 0.008 0.6 0.6 0.0%
MOT 21 - 50 HP: retire 0.008 1.9 2.4 0.2 %

MOT 51-125 HP: retire 0.008 0.7 3.1 0.2°Al
LTG Energy saving lamp 0.009 13.4 16.5 1.1°Al
MOT 5.1-20 HP: retire 0.012 4.7 21.2 1.4%
LTG Metal halide lamp 0.020 4.8 26.0 1.8%
LTG High-efficiency ballast 0.027 4.1 30.1 2.0%
MOT >125 HP: VSD 0.036 107.5 137.6 9.3%
MOT 1-5 HP: reti re 0.037 0.5 138.2 9.3°Al
LTG sodium 0.043 15.8 153.9 10.4%
MOT 21-50 HP: rebuild 0.044 5.3 159.2 10.7%
MOT 51-125 HP: VSD 0.045 79.0 238.2 j 6.1 °Al
MOT 5.1-20 HP: rebuild 0.051 2.5 240.7 16.2%
MOT 51 125 HP: rebuild 0.064 9.0 249.7 16.8%
MOT 21-50 HP: VSD 0.087 40.7 290.4 19.6°Al
MOT > 125 HP: rebui Id 0.090 8.1 298.5 20.10/0
MOT < I HP: retire 0.103 0.1 298.6 20.1 0/0
MOT 5.1-20 HP: VSD 0.129 27.4 325.9 22.0%
MOT 1-5 HP: VSD 0.373 1.9 327.8 22.1%

Notes:
L 1986 industrial sales: I

MOl": Motor measure; LTG: Lighting efficiency measure
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p D
2..-7

D N ASSESS
NDUSTRIAl SECTOR

Island ng Compaog
Discount rate =

sut"'l t·..,E allall NT E

(%)
Savi

(
Savi

Pote ntialeurn ul at; \I'e Net Pe rce nt

( r"'lV'l)

Pote ntialeurn ul i:tti 'ale Net Pe rce nt

nArea

1 0.1 0.0% 0.1 0.1 0.0'%
0.2 0.3 0.2% 0.3 0.4
0.1 0.4 0.1 0.5
1.;3 .-a .-. 1.1 % 2.aL.L

0.6 2.8 1.4% o.a 3.6
0.6 '7 I:" l.an D.a 4 c 1 ,-,a"'"._B .._1 ..J • () (';j

0.6 4.0 2.0% 0.7 t:' .-,__B.L

14.4 18.5 18.5 23.7 9.3'%
0.1 1B.6 9.3% 0.1 23.8
2.1 20.7 10.4% .) "7 26.5.:.... I

0.7 21.4 10.7% 0.9 27.4 10.7'%
10.6 .0 16.1 % 13.6 16.1

0.3 32.3 16.2% 0.4
1 ''':1 33.5 16.8% 1.5. .:.:..

L:' t: 39.0 19. 7.0 19.6'%"_l ••_'

1.1 40.1 20.1 % 1. .1 a%
0.0 40.1 20.1% 0.0 20.1 1%
'Z 4 7 r! .-. 7 22.01?l__I. ._i.O L.o ") 44.0 .1% 0.3 .4 22.1'%jII .. '-'

717

.099

6;35

.41- .'

'Z._1

9
11,170
3. 4

"'10T 1 HP: reti re
2 1 - HP: reti re
51- 1 HP: re
EnerqlJ S8'all ng lanvlp

t"'lOT 5.1 -- 20 HP: reti re
r"'letal
Hi h- effi ci enc y ball ast
::- 1 HP: 'll:3 D
1- 5 HP: reti re

pressure sodi urn
21 - 50 HP: rebuild
51-1
5.1-
51-1
21 -- 50 . 'tlSD

25 HP: rebuild
t'''10T -:: 1 HP:

5.1 21) HP: D
1-5 HP:

[\J
Q)
j---l

Notes:
1. 1986 industrial surnrner peak dernand: 199
2. 1986 industrial \1/1 nter den1find : 255
3. t'''loto r effi ci enc: IJ rneas ure.; LTG : effl (:1 ene: y rneas ure
4. C is t he net \/81 ue of t he cost of red uci rllJ pea k de rna nd o\,'e r 8 tvle



Table 2-75
TECHNOLOGY-COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
NEW YORK STATE ELECTRIC & GAS

Savings and percent of total

CONSUMER PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (%)

Residential
Commercial

1,602
1,296

33.4%
46.8%

158
329

25.4%
42.6%

247
158

26.2%
20.1 %

Total 3,380 568 30.2% 491 21.9%

UTILITY PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (Oh)

Residential
Commercial

1,242
964

25.9 %

34.8%
160
239

25.8°A>
31.0%

196
113

20.8%
14.4%

Total 2,482 21.0% 446 358 16.0%

SOCIETAL PERSPECTIVE

consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (0;0)

Residential
Commercial

Total

1
1,281

238
369

688

38.3%
47.8%

36.60/0

505
157

748

53.6%
20.0 %

*Discount rates for each perspective are: 6% - con"sumer, 10% - utility, 3% societal
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Table 2-76
ELECTRICITY CONSER VATION ASSESSMENT

RESIDENTIAL SECTOR
Nevv York State Electric and Gas

Discount rate 6°h

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

FRE Current sales average (1986) 0.004 80 80 1.67%
REF Current sales average (1986) 0.010 206 286 5.97%
REF Best current (1988) 0.011 205 491 10.260/0
REF Near-term advanced 0.013 86 577 12.05%
EWH Traps & blanket (EF=0.9) 0.013 60 637 13.30%
FRE Best current (1988) 0.014 55 693 14.46%
FRE Near-terln advanced 0.015 28 720 15.03%

ESHI Infiltration reduction 0.015 115 835 17.44%
ESH2 Storm windows 0.020 3 838 17.49%
ESH2 Low-emissivity film 0.020 I 839 17.51%
RAN hnproved oven 0.022 34 872 18.21%
RAN 1Jnpraved caoktop 0.025 12 884 18.46 %

LTG Ianl 0.027 76 960 20.03 %

LTG saving laillps-620 hr/yr 0.030 9 969 20.22%
LTG saving lalnps-l h/y 0.030 I I 979 20.44%
EWH Front loadi ng clothes \\/asher 0.034 101 1,080 22.54%
ESHI Heat pUlllp # I (l-ISPF=7)* 0.035 43 1,123 23.43%
LTG Compact fluorescents-1240 h/y 0.036 119 I 25.930/0
LTG IRF lanlps - 300 hr/yr 0.044 88 1,330 27.770/0
LTG COlnpact fluorescents-620 h/y 0.045 100 1,430 29.84%

ESHI Heat punlp #2 (HSPF=8)* 0.047 4 1,434 29.93%
ECD Heat pUlnp clothes dryer 0.065 138 1,572 32.82%

ESHI Low-enlissivity fihn 0.078 30 1,602 33.43%
CAC Wi ndovv' fi lin 0.154 4 1,606 33.51 0;0

RAe RAC: 8.5 E R 0.177 3 I 33.58%
CAC CAC: 10.0 SEER 0.258 3 1.61 33.64%
CAC Variable drive 0.296 2 1,6J4 33.69%
RAe RAe: 10.0 EER 0.329 2 1.616 33.72 %

RAe RAC: 12 .0 EER 0.439 2 1,618 33.76%
ESHI Add 3" fi in roof/ceiling 0.482 4 I
CAe CAe: 12.0 SEER II 2 I
CAe CAe: 14.0 SEER 0.605 ") 1,625 33.92%L

Notes:
I. 1986 residential electrici ty consunlption: 4,791 G\rVh

REF: , FR . electric Vvater heater: LTG: I ting: RAe: roon1 air
CAe: central air conditioner: Rl\N: cooking range: EeL): electric clothes

ESHI: e Iec t ric space heatingin si 11gIe- fa 111 i 1) and SIII a II (2-4 un i m uIt i - fa 111 i Iy I I 'J" 1 ., 1'-J.

ESH2: electric space heati ng in un i In u1ti- faIn i I.y hOllles.
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Tatlle 2- 77
PEAK DEMAND ASSESS

RES; IA 5 R
"ev Yor-k State Electr c Gas

Di sco unt rate =

Ut···' t···, E \"all NT E
_" nal

CPD(20)
Potenti;jl Curn ul at; \,'e Net Pe ree nt

Savings Savings
Pote nti ale Ij rn ul ;jti \I'e Net Pe rce nt
Savings Savings Savings
( t···' \1"/ ) ( t···1 \"'/ ) ( '% )

CAe
FPE

ESH2
N ESH2
0)

H1
PEF

E\"'/H
ECD
E\,"lH

EF
1

ESH 1
PAN

1

FPE
LTG

CAe
LTG

LI)ad C(I nt r (I 11 er / (: IJ(: Ier
CIj r re nt ::;;j1e::; 8 '",'e raqe ( 19B6)
Lo·",... - erni ::;::;; t IJ fi 1rn
-t . j.0 r rn \'/1 nl 0',1'."::;
Cur r ent ::;;j1e::; a·...'era ( 19e6)
rtf; 1t r;jti (I rt red ueti (I n

E:e::; t (: ur rent ( 19ea)
AC: e. 5 EE

L(I;jd CI) nt r (I 11 er / c IJCIer
Load C(I nt r (I11 er ....cIJC1er
Trap::; 8:. b1;j nket ( := 0 .9 ";I

Nea r - te r rn ad"l8 need
E1 ect ri (: t rle r rna1 ::;to ra1je ::; IJ::;te rn *
Heat purn p # 1 (H::; PF:= 7) *
I rn pro',,·'ed o·,,·'e n
He;j t purn p :# 2 PF:= :::) *

AC: 11]. 0 EE
Be::; t cur r ent ( 19::::::)
Nea r - te r rn ;j,j"l8 need
Tun9ste n hij10ge n 1arn p::i - 3 [I 0 h/ 'd
I rnp ro\·'ed C(lO kto p
\,\,' i nIj (I "11,.1 f i 1rn
Ene rq IJ ::;;j",I'; f1 IJ l;j rn p::; - 6 I] hr / 1:1 r

251
7CC'._'._IU

600
b
6e1
711
795
e14
B25
B32
:::37
949

1.. 004
1.,020
1.,09:::
1.,114
1.,162
1.,1 e3
1.,224
1.,239
1.,25.::1
1., 74
1 03

19
1.-

.:...

I]
I]

7C'-'._'
I]

'Ie._"-'
9

'

1-'(I

4 ·-,
-a=.::

c'-'
15
o
I]
I:''-'
[I
6
i:i
4
4
3
6
o

19
30
30
30
66
66

101
110
12:::
170
174
1:::9
1:::9
1:::9
197
197
204
212
216
220

22:::
229

3.0'%
4.9'%
4.9'%
4.9'%

10.6'%
10.6'%
16.2'?;;
17.7'%
20.6'%
27.3'%
2:::.1'%
30.5'%
30.5'%
30.5'%
31.:::'%
31.:::'%
7·"":' .:••",.._It::.. .'_' •..•:'

34.L'%
3.::l.B'%
35.4'%
35.:::'%
36.BI?6
36.:::'%

I]
11

[I
1

1:::
.31
1B

[I
4· "7,
73
12

7
146

19
6
2
o
"'7
I

4
1

".-.L
I]
2

o
11
11
12
30
61
79
"'7q, _.

126
199
211
21:::
364
3:::2
3BB
390
390
39:::
401
41B
420
420
422

0.0'%
1.1'%
1.2'%
1.3'%
3.2'%
6.5'%
:::.4'%
:::.41%

13.3·;r;;
21.1'%
22.4'%
23.2'%
3:::.6'%

6'%

41.4'%

42. 2 ';.t:
42.6'%
44.4'%

-44.6'%
44.B'?;;



E P 1., 41 6 3 "2" ,:,,";]7 I] 422 44.13%'_' .'_I,··C'

LTG E 'd ::;ij'v'i 1ij rn 1,.240 h/ IJ 1.,659 1 'ZL:' r/,8 424 45.1'%,_1._' "-

CAe CAC: 10. EEP 1.,9:::6 5 240 0 424 45.1'%
LTG IPF 1ij rn p::; - 3 (I [I hr / IJ r .,004 4 244 19 444 47.1'%
LTG Corn rl uo re::;ce nt:;..- 1 rl/IJ ,,044 6 250 40,2'% 26 470 49.9'%
LTG Corn tl uo re::ice nt::; - 620 h 2.,561 C' 254 22 492 52.2'%._1

E3Hl Lo\'." erni ::;::;; \,,; t IJ fi 1rn 3.,221 0 254 41.0'% 9 501 53.2'%
CAe: 12. [I EEP 3.,349 7 2513 41.5'% 0 501._1

H Fro nt loij,ji (:1 ot he::; '",la::; he r 3 41 B C' 263 42.3'% 13 514 54.5 1%._1

CAe CAC: 14. 0 EE 4,1 656 265 42,7'% [I 514 54.5 1?i:.
E3Hl Add 3" fi be rol a::i::i in roof/eei 1i niJ 40 .. 775 0 265 ,7 1% 1 514 54,6 1%

*T he elect ri c the r rna1::;to ::i rn (ET3) ;j n,j heat purn ps are rn ut uta111J e)::c1u::;i I'le rnea::i ure::i . C3Eand C Dare cal (: IJ1ated i rlljepenIjentlid,

cost of red 1J(:1 nlJ pea k de rna nlj o'III'e r a t\lle nt IJ IJea r pe ri 1)lj

t\.)
0"\
U1

1. 19e6 res ide nt i a1 ::i Urn rner pea k:
2. EF: refri rato r.; F E: freeze r.: E\,\I' H:

N: coo ki ran ECD: e1ectr i (: c1(I t
i n rn u1ti-fa rn i llJ h(I rne::i .

3. CPD( 20) i ::; t he net pr ese nt \.1alue (I f t

621 t···l"/'l.; \,/1 nte r
""late r heate r.; LTG: 1

druBr.; Hl:el

: 942 t'''l l',II'l
: r (I I) rn air co nd i til) ner .;

nlJ i n si e- fa rni llJ ho rnes.;
: ce nt ra I ijire (I nd i t i 0 ne r .:
2: elect ri C ::i pace heati



Table 2-78
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
New York State Electric and Gas - Upstate climate zone

Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

LTG Delamping 0.001 13 13 0.46%
REF Floating head press. control 0.001 15 28 1.00%
REF Refrig. compressor eff. 0.003 19 46 1.67%

HVAC Reset supply air temperature 0.004 95 141 5.09%
LTG Reflectors 0.011 304 445 16.05%

HVAC Fan motor efficiency 0.012 17 462 16.67%
LTG High-efficiency ballast 0.012 40 502 18.10°A>

l-IVAC VAV conversion 0.013 158 660 23.80%
HVAC Economizer 0.016 30 689 24.87%
LTG Energy saving fluorescents 0.017 45 734 26.48%

HVAC Pump motor efficiency 0.019 2 736 26.53%
HVAC VSD on fan motor 0.022 192 927 33.45%
LTG Occupancy sensors 0.034 37 964 34.78%
REF Refrigerated case covers 0.044 5 969 34.95%
LTG Daylighting controls 0.053 113 1,081 39.01%

HVAC Re-size chiHers 0.058 114 1,195 43.11 %
LTG VHE bulbs and ballasts 0.059 85 1,280 46.18%

HVAC VSD on pump motor 0.063 16 1,296 46.74%
SHELL Window films (S&W) 0.124 15 1,310 47.27%
SHELL Low-E windows (N) 0.188 12 1,323 47.72%
SHELL Low-E windows (aU) 0.240 26 1,349 48.66%
SHEL,L Roof insulat.ion 0.448 1 1,350 48.70%

Notes:
1. 1986 commercial electricity sales: 2,772 GWh
2. HV AC: heating, ventilation and air conditioning; LTG: lighting; SHELL: building shell;

REF: .... """y·..... .nr/'....... ni-· ........ """
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Table 2,-79
ASSESSMENT

Hey eli mate zone

SUf'1MER WINTER
Potential Cumulative Net Percent Pote ntialeun1 ul at; va Net Pe rce nt
Savings Savings Savings Savings Savings Savings
( t-"lV·l) (MW) (%) (MV1) (MW) (16)

4 4 0.5% 2 2 0.3%
11 5 47 6.0% 3 5 0.7%
213 3 6.4% 2 7 0.9%

7 86 1 17.6% 44 51 6.5%
11 146 18.9% 6 57 7.3%
41 1 24.2% 16 73 9.4%

1 12 1 25.8% 6 80 10.2%
816 3 202 26.2% 4 84 10.6%

1;084 0 203 26.3%' 0 84 10.7%
1;094 42 245 31.8% 0 84 10.7%
1 10 33.1 % 5 89 11.4%
1 14 34.8% - 1 89 11.3%
2;045 38.1 % 113 14.4%

1 42.4% 18 131 16.7%
45.5% 12 143 18.3%

2; 712 381 49.4% 12 155 19.7%
49.5% 0 155 19.8%

3 49.8% 1 157 20.0%
1 49.9% 0 157 20.0%
0 50.0% 0 157 20.0%
'Z 50. S 161.J

0 .3% 3 165 21

o

Re-size chillers
ge rated case cove rs

on purno motor
Economizer

i 1"'Io61.1 .... T"iI .... ,..

LOlll'l- E \y11 (all)
LO\'l- E \Ill ndo'w's (N)

uccupancy sensors
\tVi ndOlyl fi 1ms
..-- -- on --

LTG

HVAC

tv
O'i
-....J

Notes:
1. 1986 comniercial surnmer
2. HlyIAC: no. on : bui IfJl ng ::;nell;

derl18nd over a tv/enty-



Table 2-80
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAL SECTOR
New York State Electric and Gas

Discount rate 6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

MOT >125 HP: retire 0.008 1.1 1.1 0.0%
MOT 21 - 50 HP: retire 0.008 3.7 4.8 0.2°h
MOT 51-125 HP: retire 0.008 1.5 6.3 0.2%
LTG Energy saving lamp 0.009 26.2 32.5 1.1 %
MOT 5.1-20 HP: retire 0.012 9.4 41.9 1.4%
LTG Metal halide lamp 0.020 9.4 51.3 1.8%
LTG High-efficiency ballast 0.027 8.1 59.4 2.00/0
MOT >125 HP: VSD 0.036 216.4 275.8 9.5%
MOT 1-5 HP: retire 0.037 1.0 276.8 9.5%
LTG sodium 0.043 30.8 307.7 10.6%

MOT 21-50 HP: rebuild 0.044 10.6 318.3 11.0%
MOT 51-125 HP: VSD 0.045 158.6 476.9 16.4%
MOT 5.1-20 HP: rebuild 0.051 5.0 481.9 16.6%
MOT 51-125 HP: rebuild 0.064 18.0 499.9 17.2%
MOT 21-50 HP: VSD 0.087 82.0 582.0 20.1 %
MOT > 125 HP: rebuild 0.090 16.3 598.3 20.6%

< 1 HP: retire 0.103 0.1 598.4 20.6 %

MOT 5.1-20 HP: VSD 0.129 55.2 653.6 22.5%
MOT 1-5 HP: VSD 0.373 3.7 657.3 22.7%

Notes:
1. 1986 industrial sales: GWlr
2. rv10T: Motor measure; LTG: Lighting efficiency measure
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Table 2-81
ASSESS

RND
Ney state C 8 nd Gas

unt rate =

'ilill NT E
CIJ rn ul ati \,Ie Net Pe ret? nt

Savinos Savings
Area n

Potential
-- .ngs
( )

Cun-; ul ati '",'e Net Pe rce nt
- 'ngs

,'j"'ff'"t
I,. it,}

Potential
Sa\,'i
( t"'l'liV) ( (

0.2 0.2
0.7 0.9 0.2%
0.3 1.1 0.2%
4.7 5.8
1.7 7.4
1.7 9.1
1.4 10.6

38.5 49.0
0.2 49.2

54.7 1
1.9 56.6 11.0%

28.2 84.8 16.4%
0.9 85.7 16.6%

88.9 17.2%
14.6 103.5 20.1 %

2.9 106.4 20.6%
106.4 20.6%

9.8 11 6.2 5%
0.7 116.9 '=9"1,'0

0.2 0.2
0.8

0.3 1.1 0.2%
4.4 t=&:' 1.1 %._I ••J

1.6 7.1
1.6 a.6 1.8'%
1 10.0 2.0'%

36.-5 46.5 9.5%
46.7 9.5%

5.2 51.9 10.6'%
11.0%

7 80.4 16.4%
0.9 i31 16.6%
3.0 84.3 17.2%

13.8 98.2 20.1'%
2.8 100.9
0.0 100.9

'7 110.2._1 .oJ ,'0

0.6 11 0.9

1--,
L

i365

545
571

631

1.,496
13

7)412

2;645

3)699
4}630
6.,386

::- 125 HP: reti re
2 1 - 50 HP: reti re
5 1- 1 HP: reti re

LTG Ener'JIJ sa"...i rllJ larnp
5.1 - 20 HP: ret; re
r"'letal
Hi 'Jh .. effi C1 e fie IJ bell sst
::-125 HP:
1- 5 HP: reti re
High- resslJ re sodi IJ rn
21-50HP:
51 - 1 HP:
5.1 - 20 HP: rebuild
51 - 125 HP: rebuild

r··10T 2 1- 5I) HP: "IS D
1 HP: rebuild

<1 HP: reti re
5.1- HP: VSD
1- 5 HP: '1/3D

rv
(j)

\.0

Notes:
1. 1986 industrial summer peak dernand : t··rel's"
2. 1986 industrial \'li nter peak demand: 51 6 f"'lV'l
3. MOT: t-'loto r effi ci efie y rneas ure LTG: Li IJ hti ng effi C1 efie: y rneas ure
4. CRD( 20) is the net oresent val ue of the cost of reduc:i rllJ demana o\·'er a t\t/entu year



electrici savi s are .3., O' GWh/yr or 29% of annual
consumption in 1986@ The technology-cost potential

reduction in peak demand is 568 MW, or 30% of 1986 peak

summer demand and 491 MW I" crr 22% of 1 986 peak winter

Potential electrici savings from the utility

perspective are substantially lower -- 2,482 GWh!yr

while savings from the societal pe,rspective are

approximately equal -- 3,372
Niagara Mohawk Power Corporation

NMPC offers the second-largest potential for
technology-cost savings of electricity and peak demand
(following Con A of the results of the

analysis for NMPC is presented in Table

The sectoral conservation assessments for NMPC are

presented in Tables to 2-88

Total potential technology-cost electrici savings
are 9;115 GWh/yr or 30% of annual consumption in 1986 from

the consumer perspective0 The technology-cost potential

reduction in summer peak demand is 1,63·6 MW, or 32% of the
1986 peak. The technology-cost potential reduction in
winter peak demand is 1,264 MW, 23% of the 1986

The electrici savings potential is

substantially lower from utili perspective,
decreasing to 7,117 in savings and

1,345 MW and 02 MW in summer and winter peak demand,

The technology-cost savings potential from

the utili and consumer perspectives for the industrial

sector s only of annual consumption because of the low
marginal costs The savings potential from the societal

perspective is highest the three perspectives; 9,213
GWrl/yr in electrici 's'avings I and 2,083 MW and 1,91 3 MW
in summer and winter peak reductions, respectively.

Potential savings as a percentage of 1986 use a
somewhat lower for NMPC th,an the average of the seven

This is due to the relatively large industrial

sector and low electrici rates and marginal costs
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Table 2-82
TECHNOLOGy....COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
NIAGARA MOHAWK POWER
Savings and ··percent of total

CONSUMER PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (%)

Residential
Commercial

3,315
4,822

36.0%
47.0%

312
1,183

24.4%
51.3%

518
604

23.4%
34.1%

Total 9,115 30.0% 1,636 31.9% 1,264 22.8%

UTILITY PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (%)

Residential
Commercial

Total

Sector

2,648 28.8% 355 27.7% 428 19.3%
3,555 34.6% 850 36.9% 432 24.4%

7,177 23.6% 1,345 26.3% 1,002 18.1 %

SOCIETAL PERSPECTIVE

Summer peak demand Winter peak demand
(GWh/yr) (%) (%) (MW) (%)

Total 9,213 30.3% 2,083 40.7% 1,913 34.5%

*Discount rates for each perspective are: 6% - consumer, 10% - utility, 3% - societal
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'rable 2-83
('ONSER \1 i\

Niagara t\loha\\'k Pov.er Co.
Discount rate =60/0

Marginal
CSE

Potential
Savings

CUlllulative Net Percent
Savings Savings

FRE
REF
REF
REF
EvVH
FRE
FRE

ESHI
ESH2
ESH2
RAN
RAN
LTG
LTG
LTG
EWl-i

1
L'TG
LTC)
LTG

ESHI

ESt-I1

C:AC"
F<. l\
R;\C:

i

(=,\C-·

Current sales average (1986)
Current sales average (1986)
Best current (1988)
Near- ternl advanced
Traps & blanket (EF=0.9)
Best cu rren t (1988)
Near-terl11 advanced
Infiltration reduction
Storn1 windo\vs
Low-elnissivity filnl
I III oven
Inl cooktop

saving lanl
saving Ianl ps-I

Front loading clothes \vasher
l-Ieat pun1p # 1 (I-ISPF=7)*

fl uorescen ts-1240 h/y
I RF lanlps .- 300 11

fl U0 ('escell t s -- 620
t1 eat p U In p # ( tlSPF= 8)*

eat pU ill pel () thes
Low-ein issi vi t)/ fi 1ill

\;Vi ndo\v 1'i I111
f{ ,t\, 8. R

\! aria bledri \ e
R/\C': 10.0 ErR
R:\C': 12 .0 ELR
...\,id 3" fi in roof/cl'dilig

12.0 SEER
!\(': 14.0 SF f{

0.004
0.010
0.011
0.013
0.013
0.014
0.015
0.015
0.020
0.020
0.022
0.025
0.027
0.030
0.030
0.034
0.035
0.036
0.044
0.045
0.047
0.065
0.078
0.154
O. i 77
0.258
0.296
0.329
0.439
0.482
0.511
0.605

122
481
479
201
118

85
42

262
13
4

58
20

152
18
21

198
134
240
177
200

13
277

67
13

5
9
8
3
.3
9
5
5

122
604

1,082
1,283
1,400
1,486
1,528
1,790
1,802
1,807
1,865
1,885
2,037
2,055
2,076

2
2,648
2 5
3
3,038
3,315
3,382
3,394
3,400
3,409
3.417
3,420
3.423
3
3,438
3

1.33%
6.56%

11.75%
13.93%
15.21%
16.1
16.59%
19.43 %

19.57%
19.62 %

20.250/0
20.47 0/0
22.12%
22.31 %

22.54 %

24.700/0
26.15 %

28.75 %

30.670/0
32.84%
32.990/0
35.99 %

36.72 %

36.86%
36.92 %

37.02 %

37.13 %

37.17 %

37.27 %

37.33 %

37.39%

Notes:
!. 1986 residential clcl'tricit\ consutllption: G\Vh
2. RE . re ("eltor: RE: freezer: E'vVtt electric vv'ater heater: L1-CJ: ng: R/\C: rOOITI air

condilioner: C/\C: central air conditioner: Rf\N: cooking range: ECD: electric clothes
ESt-Ii: electric space heating in si faillil) and sinall uni l1lulti-fanlily honles:
ESli2: electric space heating in (uni rnulti-fan1il:v hOITIes.
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Table 2-84
P K DEMAND

RESI IAl

Di::;count rate = 6';'¥:

sut···l t···l E \"'ll NT E

Area Option

." nal
( 20)

( $ / k'll'l)

Pote nt; oj1 Curn ul at; Net Pe ree nt
3a',/i rill:;

( t"'l"I"'/) ( r···l\"'l) ( .%)

Potentiale IJ rn ulati \·'e Net Pe rce nt
ng::; ::iij'.... ; nil:; rlll:i

( t"'l'I""I") ( t···, \."/ ) ( ';:r;:, ::.

*

tv
......,J
w

CAe

E3Hl

E\"'lH
ECD

1
E5Hl

1
PAC
FPE

LTG

CAe
LTG

Load C(I nt roll er / CIJC Ie r
r re nt e::; a'",'e r;jqe ( 19a6)

Lo'"",' - erili :::::;; \,,; t IJ fi 1rn
3to r rn \·ll ndo\,/::;
Cur r ent ::;a1es ij\·'e r a ( 1
Infiltration reduction
Be::;t cur refit ( 19ee)

a.5 EEP
Load controller /c
L(lad C(I nt roll er / cIJC Ie r

8:. b1anket (E F= I] .9)
Nea r - te r rn ad'·."a need
E1 ect ri c the r rna1::;to ralJe
Heat purn p .# 1 (H5 PF=7)
I rn pro',/ed o',,·'e n
Heat purnp #2 .:: H3PF=a)"*

10.0
Be::it current ( 19B
Nea r - te r rn ad',,··a ncelj
TUflIJ::; te n ha1oqe n 1arn p::; - 3 [I I] h/ IJ

rn pro',/ed coo
","'l; f!,jO"N' fi 1rn

1:1 ::; a'·."1 nIJ 18 rn p::i - 620 hr / IJ r

251
7: I:" .:',_,._'1_1

600
646
6:::1
711
795
;:: 14
.:..-:. r:u,::,,·_,

:::32
'-'7 .,0·_' I'

949
1.. 004
1.. 020
1 nq::j

.; - .. -

1.. 114
1.. 162
1.. 1:::3
1.. 22 l4
1 "?7:q" '- ._1.,

1 '",:,c4'.,..::- '-'
1.,27t::l
1.603

62
1a
o
o

:::2
o

B2
15
36
B4

9
34
o

14
o

1[I

12
6
7
C"
...1

19

62
eo
:::0
eo

163
163
245
259
295
77-q
._1 I .'

3aa
422
422
422
4· 7: '7'-' ,
4· 7'7._1 I

459
465
4· 77, '-'
4,,-,
. ,'0

497
49:::

4.9'?6
6.3'?6
6.3'%
6.3'?6

1,:;, 7':r::'".:.... 1,'·-:'

19.1'%
20.3'%
23.0'%
29.6'?6
30.

33,0'%

34.1'%
34.1'%

9';;r:;

o
16

2
I:"
._1

42
71
4· ."";,.::..
o

92
146
24
17

312
r:::q'-' .'

10
7
I]

11
6

33

[I
4

I]
16
1e
':;'7
,,;.. '-'
65

136
177
17'7i ,

269
415
439
456
769.-, .-,.,
0':::' "
:::37
:::44
:::44
':. C' C''-"-"-'
:::61
:::94
B9:::
:::9B
902

1.0'%

:::.0'%

1

20.6 1%

37.:::'%
3e.l·?6
3:::,1'%

40.5'%
40.7'%



LTG
CAC
LTG
LTG
LTG

ESH 1

E\''''I'H
CAe

E5H 1

1 .0
Ene r qIJ sa \/i 1arn ps - 1 40 h/ IJ
CAe: 10.0 3E
I F l;j rn p::; - 3 I) 0 hr /
Co iluo nt::i - 1240 tI / IJ
Co rn pact tl uo re::ice nt::; - 62(1 h
Lo\·/ - erni \,11 t IJ rn

: 12.0
Fro nt 1(ladi n9 (:1 (It ties \,/;j::; he r
CAe: 14.0 3
A,jd 3 II fi be i n roof i ng

1.,641
1.,659
1.. ge6
2.,004
2 44
2 .. 561
3 .. 221
3,,349
3,41 e

40.,775

10
1

15
':tI_I

11
10
o

10
10

9
I]

50a
509
524
C '7 .-;,
._1._1 a:.:...

544
t:'C'7._1._, ._1
C'C'7._I._t ._1

564
574
I:"C,·-..
._11_1':':"

sa2

39.6%

40.9'?6
41.6 '%
4· ''''':1 t:' 1:r7.._I,··,:,
43.2 '%

44.0 '%

45.5'%
t:"';J7'.._1.·..'

o
C'._1

o
39
C'7._1._1

44
20
o

.-, c:
i.,.J

o
1

902
906
906
945
99a

1.,042
1.. 062
1.,062
1.,Oa7
1.,Oa7
1.0a9

40.7'?6
40.9'%

42.7 1;.r::
45.0':.f::
47.0 1%

47.9'%
49.1'%
49.1'%

*Trleel ect ric the r rna1 rn ( and heat purn p::; are rn ut uta11 lJ e::<cl usi \,'13 rnea::; ure::i. CS E and C Dare cal cul ated i rllje pe nde ntllJ.

N
.....,J

Note::;:
1. 19e6 re::i; Ije nt;;j1 ::i Urn rne r 1.,2e0 t···l\·\".: \v'; nte r k: 2.1 21 6 t"'l\"ll
2. F: refri qe rato r.: .: E\"'/ H: elect ri (: \'li:tte r heate r.: LTG: 1i ght; PAC: roo rn ai r.

N: CI)O kl fllJ ra nge.: EC D: elect ri c (:1 ot he::i dr IJe r.: E5 H1: elect ri C ::i p;jce heat; nlJ i n ::;1 rllJl e-
i n rn u1t i-fa rni llJ hI) rne::; .

3. CPD( 20) i ::; t he net pre::;e nt II/alue of the co::;t of red uci nlJ pea k de rna nlj o""le r a t\'le nt IJ IJeij r od

r.: CA,C: (:ent ra1 ;ji r (: I) rllj i til) ner .:
rnes.; ES H2: elect ri c space heatin



Table 2-85
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
Niagara Mohawk Power Co", ...... Upstate climate zone

Discount rate =6%

Area Option

Marginal
CSE

($/kWh)

Potential
Savings

(GWh/yr)

Cumulative
Savings

(GWh/yr)

Net Percent
Savings

(%)

LTG Delamping
REF Floating head press. control
REF Refrig. compressor effe

HVAC Reset supply air temperature
LTG Reflectors

HVAC Fan motor efficiency
LTG High-efficiency ballast

HVAC VAV conversion
HVAC Economizer
LTG Energy saving fluorescents

HVAC Pump motor efficiency
HVAC VSD on fan motor
LTG Occupancy sensors
REF Refrigerated case covers

HVAC Re-size chillers
LTG Daylighting controls
LTG VHE bulbs and ballasts

I-IVAC VSD on pump motor
SHELL Window films (S&W)
SHELL Low-E windows (N)
SHELL Low-E windows (all)
SHELL Roof insulation

0.001
0.001
0.003
0.005
OeOll
OeOII
0.012
Oe013
OeOl6
0.018
0.019
Oe022
0.034
0.044
Oe048
0.051
0.058
0.063
0.129
Oe166
Oe212
0.422

42
53
66

327
1,090

69
141
632

94
158

6
746
132

17
481
414
300

55
52
57

120
3

42
95

161
488

1,578
1,647
1,787
2,419
2,513
2,671
2,677
3,423
3,555
3,572
4,053
4,467
4,767
4,822
4,874
4,931
5,051
5,054

0.40%
0.92%
1.57%
4.75%

15.38%
16.05%
17e42%
23.58%
24.50%
26.04%
26.09%
33.37%
34.65%
34.81 %
39.50%
43.54%
46.46%
46.99%
47.50%
48.06%
49.23%
49.26%

Notes:
1. 1986 commercial sales: 10,260 GWh
2. HVAC: ventilation and air conditioning; LTG: lighting; SHELL: building shell;

REF: refrigeration
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mate zone

sUt-'1 tv lER \,\1'1 NTER
Potentialeurn ul at; ve Net Pe rce nt
Sav; ngs Sa\I'; Sa\"1 ngs
(MW) (MW) (%)

0.6% 7 7 0.4%
6.7% 10 17 1.0%
7.2% 6 1.3%

20.4% 164 188 10.6%
210· 11.9'%

67 278 15.7 1"%
699 24 301 17.0'%
712 30.9% 13 315 17.8%
713 30.9% 1 315 17.8%

37.7% 0 315 17.8%
905 20 336 18.9%
954 -3 333 18.8%

1 1 97 430
1 ,I 1 499
1.. 290 56.0% 52 550
1 59.6% 594
1 75 1 33.6'%

5 601 33.9 1%
0 601 33.9%
0 601 33.

60.7% 21 6 35.1 %
60. 14 636 35.9%

2
.: REF:
- year period.

2

3
10

11
o

1
11 7

13
1

11
305

Potentialeumul ati ve Net Pe ree nt
Savings Savings
(t1Y.l) (%)

53
132
213

12
11, 1

1,.110 37
1
1..

62 .. 479

nal
2

( $/k'v\")

ure

n

1. 1 cornmerC181
2. HVAC: heati ng., "lentil on and ai r conditioni ng; LTG: 1
3. eRD( 20) is the net present \,'81 ue of the cost (If reduci ng

Dayl
Re-slze
VHE bul bs and ballasts

REF rijted case cove rs
on purnp rnotor

Eco no rn; ze r
SHELL insulation
SHELL LO\'I- E 'adi ndo\'/s (all)
SHE LL Lo'w' - E \\,'1 ndovls (

Area

LTG Dela
H'y'AC Reset

Refr
LTG
LTG

N HVA:
.....j LTG01



Table 2-87
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAL SE'CTOR
Niaga.raMohawk Po\\rer Co.

Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

MOT >125 HP: retire 0.008 3.9 3.9 0.0%
MOT 21 - 50 HP: retire 0.008 13.0 16.9 0.2%
MOT 51-125 HP: retire 0.008 5.2 22.1 0.2%
LTG Energy saving lamp 0.009 96.5 118.6 1.1 %
MOT 5.1-20 HP: retire 0.012 32.8 151.3 1.4%
LTG Metal halide lamp 0.020 34.5 185.8 1.7%
LTG High-efficiency ballast 0.027 29.9 215.7 2.0%
MOT >125 HP: VSD 0.036 758.2 973.9 9.1%
MOT 1--5 HP: retire 0.037 3.6 977.5 9.2%
LTG High-pressure sodium 0.043 113.5 1,091.1 10.2%
MOT 21-50 HP: rebuild 0.044 37.1 1,128.1 10.6%
MOT 51-125 HP: VSD 0.045 555.3 1,683.5 15.8%
MOT 5.1-20 HP: rebuild 0.051 17.7 1,701.1 15.9°A>
MOT 51-125 HP: rebuild 0.064 63.1 1,764.2 16.5%
MOT 21-50 HP: VSD 0.087 286.7 2,050.9 19.2%
MOT > 125 HP: rebuild 0.090 57.2 2,108.1 19.7%
MOT <1 HP: retire 0.103 0.4 2,108.5 19.8%
MOT 5.1-20 HP: VSD 0.129 192.9 2,301.5 21.6%
MOT 1-5 HP: VSD 0.373 13.1 14.5 21.7%

Notes:
I. 1986 industrial electricity sales: 10,676 GWh
2. MOT: Motor measure; LTG: measure
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sur"1 E ",IV 1NTER

Area n

Potential
Ss\/i
(

Curn ulati ve Net Pe rc:e nt
ngs Savings

(t"lVtl) (%)

Potential
Sav;
(

Curn ul ati "'tle Net Pe rc:e nt
Savings Savings
( t"11',I"l) (

1 HP: reti re 0.6 0.6 0.6 0.6 0.0%
21 - 50 HP: reti re 1.9 2.4 1.9 2.5 o.

r"'10T 5 1- 125 HP: reti re 0.7 O. o.a '7 .-,._I.L
IJ nlJ larnp 13.9 17.1 1."% 14.0 17 1..

5.1- HP: reti re 4"7 21.a 1 4 ':' 22.0tv I 1'_, I .1 .1_'
......j LTG r"'letal hi91 ide 18 mp 5.0 26.7 1.7 t% 5.0 27.0
00 LTG High- effiei enc IJ ball sst 4 7 31.0 2.01% 4.3 31.3..J

::- 1 HP: VSD 3.1061 109.1 140.1 9.1 % 110.1 141.5 1%
1-5 HP: re 3,,100 0.5 140.6 9. 0.5 142.0

LTG High- pressure sodi urn 790 16.3 1 .0 1 c 158.5 10.2%._1

t10T 21 - 50 HP: rebuild 794 C7 162.3 5.4 1 9 1'-'. --'
51-1 HP: VSD ti16 9 80.7 15.a%

r"10T 5.1 - 20 HP: rebuild 336 '-,1 t:' 2.6 247.1 15.9 t%t:.:.. ••_,

51-1 HP: rebuild 5 9.1 9.2 16.5%
21 - 50 HP: "lSD "7 41.3 41.6 297.9 19.I.,
::- 125 HP: rebuild -, c C ,-, 8.2 "I 306.2 19." )._1._10 ._1

r"'lOT -:: 1 HP: reti re i3 .' 0.1 303.4 0.1 306.3 19.
5.1-20 HP: D 10)927 .i3 331 .1 0 334.3 21.
1- 5 HP: IllSD 31.,539 1.9 3 1,9 '7' .-) 2'-' .L.

Note::;:
1. 19:36 industrial surnrner dernand : 1}

. 1986 industrial \di nter peak dernand
3. : t"'loto r effi (:1 enc IJ rneas ure.; LTG: L1gntl ng rneasure
4. 20) is the net pre:3ent val ue of the cost of reduci ng de rna nd O\I'e r a year od



The total technology-cost electricity savings
potential and potential reductions in peak demand in the
New York service territory of oaR are presented in Table

The sectoral conservation assessments at discount
rate of 6% for O&R are presented in Tables 2-90 to 2-95@
From the consumer perspective, total technology-cost
potential electricity savings are 792 GWh/yr or 34% of
annual consumption in 1986@ The technology-cost potential
reduction in peak demand is 172 MW and 112 MW for the
summer and winter,

The utility perspective, shows significantly reduced
potentials with 585 in electrici savings, and 160

MW and 82 MW in summer and winter peak demand,
respectively0 The societal perspective produces the
largest potential reduction in peak demand; 216 MW and 126
MW for the summer and winter, respective The
technology-cost electrici savings potential from this
perspective is 773 GWh r, sIt tly lower than from the
consumer

H@
The potential technology-cost savings of electrici

consumption and peak demand in the service territory of
RG&E are presented in Table 2-96@ The sectoral
conservation assessments at a discount rate for RG&E

a presented in Tables 2-97 to From the consumer
perspective, the potential for technology-cost electricity
savings is 1,704 GWh/yr or 30% of annual consumption in
19860 The technology-cost potential reduction in peak
demand is 312 MW, or 2 of 1986 peak summer demand and
237 MW, or 2 of 1986 peak winter demand@ Potential
electrici savings from the utility perspective are
sUbstantially lower -- 1,225 GWh/yr - while savings from
the societal perspective are only slightly lower -- 1,645
GWh/yr@ The potential for peak demand reductions follows
a similar
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Table 2-89
TECHNOLOGY-COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
ORANGE & ROCKLAND

Savings and percent of total

CONSUMER PERSPECTIVE

Sector Electricity consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (%)

Residential
Commercial

285
433

34.1%
44.2%

41
III

12.0%
35.6%

41
54

17.2%
24.3%

Total 792 33.7% 172 112 19.8%

UTILITY PERSPECTIVE

Sector consumption Summer peak demand Winter peak demand
(GWh/yr) ) (MW) (%) (MW) (%)

Residential 222 26.6% 77 22.4% 32 13.4%
Commercial 321 32.8% 71 22.8% 40 18.0%

Total 585 24.9% 160 20.5% 82 14.4%

SOCIETAL PERSPECTIVE

Sector Summer peak demand Winter peak demand
(MW) (%) (MW) (%)

Residential
Comn1ercial

Total

271
428

773 32.9%

98
98

216

28.6%
31.4%

27.8%

S5
54

126

23.0%
24.30/0

22.2%

*Discount rates for each perspective are: 6% consumer, 10% - utility, 3% - societal
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Table 2-90
ELECTRICITY CONSERVATION

SECTOR
Orange and Rockland

Discount rate =

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

FRE Current sales average (1986) 0.004 13 13 1.57%
REF Current sales average (1986) 0.010 43 56 6.71%
REF Best current (1988) 0.011 43 99 11.82%
REF Near-term advanced 0.013 18 117 13.960/0
EWH Traps & blanket (EF=O.9) 0.013 5 122 14.56%
FRE Best current (1988) 0.014 9 131 15.66 %

FRE Near-term advanced 0.015 5 135 16.20%
ESHI In filtration reduction 0.017 10 146 17.44%

RAN Improved oven 0.022 3 149 17.85 %

ESH2 Storm windo\vs 0.024 2 151 18.14%
RAN Improved cooktop 0.025 1 153 18.280/0

ESH2 Low-emissivity film 0.026 I 153 18.37%
LTG halogen lamps-30G h/y 0.027 18 171 20.47%
LTG Energy saving lamps-620 hr/yr 0.030 2 173 20.720/0
LTG saving lamps-l ,240 h/y 0.030 2 175
E\;VH Front loadi ng clothes \vasher 0.034 9 184 22.04%
LTG Compact fluorescents-1240 h/y 0.036 28 212 25.37 %

LTG IRF lamps - 300 hr/yr 0.044 21 232 27.83%
LTG Compact fluorescents-620 h/y 0.045 23 256 30.60%

ESHI Heat pump # I (HSPF=7)* 0.047 1 257 30.76 %

ESHI Heat pump #2 (HSPF=8)* 0.062 0 257 30.78%
ECD l-feat pump clothes dryer 0.065 19 276 33.00%
RAe RAe: 8.5 EER 0.072 6 282 33.74%

ESHI Low-emissivity film 0.079 3 285 34.10 %

RAe RAe: 10.0 EER 0.115 4 289 34.550/0
Ci\C Window film 0.128 4 293 35.03 %

CAe CAe: 10.0 SEER 0.132 5 297 35.60%
RAC RAC: 12 .0 EER 0.146 4 301

Variable drive 0.192 3 304 36.46 %

CAe CAe: 12.0 SEER 0.258 3 307 36.
C:-\C CAe: 14.0 SEER 0.407 309 37.04%

ESHI Add 3" fiberglass in roof/ceiling 0.439 0 310 37.10%

i. 1986 residential electricity consunlption: 335 G\rVh
R F: re . FRE: freezer: E\VH: electric \\ater heater: LTG: ting: R:\C: roorn air

conditioner: C.\C: central air conditioner: cooking range: ECD: electric clothes
ESI--i I: electric space heating in and sl11all (2-4 units) 111ulti-farnil.,· hornes:
ESH2: electric space heati ng in large (5+ un its) [11 U 1ti fam il:; hOInes.
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CAe
PAC
F

tv
co PEFN

2
E::;H2
PEF

1
E\"'/H
ECD
E\,\,'H

EF
CAe
PAN

CAe
FPE
LTG
PAN

E3Hl
E5H1

Option

LO;jd co nt r (I11 er / cue Ier
: a. 5 EE

Cur rent ::;ale::; ;3\le raqe ( 19B6)
AC: 1O. 0 EE

Cur re nt ::;;31e::i ;j"le raiJe ( 19::: 6)
: 12 .0 EEP

- t . j.0 r rn ''1'/1 rll 0\',"::;
Lo\'/ - erni ::i::;; ',/1 t IJ fi 1rn
Be::i t cur r ent ( 19ae)
Infiltration reduction
Load co nt roll er / cIJC1er
LI);jd C(I nt r (I 11 er / (: IJ(:1er
Tra p::i 8:, b1;j nket (E F= 0.9)
Nea r - te r rn ad ',/ij need
'v\"i n,jO\'l fi 1rn

rn pro\,'elj o\,'e n
Eie::i t cur rent ( 19ee)
CAC: 10.0 5EEF.:
Nea r - te r rn ij,j',/ij need
Tun n l;j rn P::i - 300 hllJ
I rn prO'I/ed C(lO kto p
E1 ect ri (: the r rna1 ::;to ralJe :::i i I::i te rn:i-
Heat purn p #: 1 (H::; PF=: "/ )

Table 2-91
ASSESSMENT

IAl S
snd and

Di::i(:ount rate =

sur"'lt"'lEP
nal Potential Curn ul ati \le Net Pe rce nt

20) Sa\"i n1j::; nlj::i
(" $/ k"/'l) ( t"l\"'/

1!:)9 26 26 7.5'%
16

3SB .") 440:-

4Q';' 11 C'C''-"-'
1 ..., 62 1a.2'%

"695 11 .., -r 21.3'76"

700 I] .., -r,'.:::,
764 0 .., .....

" .:::'
C' -; ao'-' ,

e02 0 eo 23.4'?6
:::25 "::' _:' --:0

0:- 1_''':':''

b
:::37 0 Be
949 .:::' 91
955 "7 9::: .-:,.:' t:"':!?'

I ":':"'-' .._' ,.',:.
1.,09::: 1
1.,1:::3 1 100 29.1 '%
1.. 209 "7 106I

1.,224 1 107
1.,239 1 10e 31.4'?6
1.,254 I] loa 31
1.,305 I] 10e
1,3,49 0 10e 31.5'%

'",\,' INT E
Pote ntialeurfl ul ati \"e Net Pe rce nt
Savings Savings Savings
(MW) (MW) (%)

0 0 0.0'%
0 0 0.0'%
-::. .-,
'- .:::.
0 .-,

L

4 5 2.3';':;;
0 5
1 6 2.7';::;;
[I '7,
4 1I]
7' 13'-'
4 17 7.2'%

1I] .:;, "7
'- I

1 .-,.-, 11.:::'%':::'0
-::' 30a:.-

0 30 12.4':.t:
1 30
1 31
0 31
1 32 13.4'%
4 36 15.0'?6
0 36

13 49 20.4'%
1 49 20.



E5H
LTG

LTG

Heat purnp #2 ( =B)* 1 0 108 31.5% (I 20.7%
Ene r gIJ sa'i/ i rllj 18 rn ps - 62 [I hr 1 0 108 31 . [I 50 20.91%
Ene Sij'l/i fl1j 1arn ps - 1 40 hllJ 1 0 lOa 31.6% 1 51 21.1 1%

12.0 SEER 2.1 000 c 113 0 51 21.1 %.J

larnps - hr /IJr 2.,004 1 114 33.2% r::- 55 .01%
Co n-, pact tluo resce nts - 1240 h 2 1 115 6 61 .6'%
CornDact t1 - 2.1 561 1 116 r::- 66 .7'%...1

14.0 3.,04i3 4 120 34.9% 0 66 27.7'%
Fro nt 1(ladi (:lothes \Il;j::i he r 3.1 41 a 0 1 .1'7b 1 67 .-:' ,::a .-:' a:P"

'::"IJ.'::" ..-0

Lo'w'- erni ::;::;1 \"i t IJ fi 1rn r:: 0 120 1 6a._1

Add 3 11 fi be rlJl ij::;3 in roof/eei 1i fll] .1210 (I 120 (I 6a 2:3.4'%

*T he elect ri c the r fflij1 ::;to raiJe ::; (ETS) and heat purnp::; ;j re rn IJ e>::c1usi \,re n-Iea::i ures. CS Eand C Dare (:iJ1(: u1ateIj i nde pe nde nt1y.

tioner.; CAe: central ai r condi
llJ ho rne::i .; ES H2: elect ri (: ::;pace heati

Y 'dearO'rler adeng7:'-',

Note::; :
1. 19 i3 6 r ide nti a1 ::i Urn rner .
2. F: refri lJerato r.; F freezer.: E\'V H:

ranIJe.; ECD: e1
- fa n-Il llJ riO rne::i .

2(I) i ::; t he net pre ::ie nt \"a1ue of t he cost of

t'.J
00
w



Table 2-92
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
Orange and Rockland - Downstate climate zone

Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

LTG Delamping 0.001 4 4 0.39%
REF Floating head press. control 0.001 5 9 0.93%
REF Refrig. compressor eff. 0.003 7 16 1.61 %

HVAC Reset supply air temperature 0.005 28 44 4.49%
LTG Reflectors 0.010 99 143 14.62%

HVAC Fan motor efficiency 0.010 7 150 15.30%
LTG High-efficiency ballast 0.011 12 162 16.52%

HVAC VA V conversion 0.012 57 219 22.37%
LTG Energy saving fluorescents 0.017 15 234 23.86%

HVAC motor 0.017 1 234 23.92%
HVAC Economizer 0.020 8 242 24.69%
HVAC VSD on fan motor 0.021 67 309 31.56%
LTG Occupancy sensors 0.034 11 321 32.72%
REF Refrigerated case covers 0.044 2 322 32.89%
L'TG Daylighting controls 0.048 37 360 36.71 %

I--IVAC Re-size chillers 0.049 41 401 40.94%
LTG VHE bulbs and ballasts 0.057 27 428 43.64%

HVAC VSD on pump motor 0.060 5 433 44.16%
SHELL Window films (S&W) 0.115 5 438 44.68%
SJ-JELL Low-E windows (all) 0.332 4 441 45.05%
SHELL Roof insulation 0.663 0 442 45.10%
SH LL Low-E windows (N) 0.832 0 442 45.13%

Notes:
l. 1986 commercial sales: 980 GWh

l-IV AC: heating, ventilation and air LTG: lighting; SHELL: building shell;
F:
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1. 1986 co rnrne rei a1s rne r peak 31 2 t··rll"'l·
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Table 2-94
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAL SECTOR
Orange and Rockland

Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (0/0 )

MOT >125HP: retire Oe008 Oe2 0.2 0.0%
MOT 21 - 50 HP: retire 0.008 046 0.7 Oe2%
MOT 51-125 HP: retire 0.008 0.2 1.0 Oe2%
LTG Energy saving lamp 0.009 4e2 5e 1 1.1 %
MOT 5.1-20 HP: retire 0.012 1.4 6.6 1.4%
LTG Metal halide lamp Oe020 1.5 8.1 1.7%
LTG High-efficiency ballast 0.027 1.3 9.4 2.0%
MOT >125 HP: VSD Oe036 33el 42.4 9.2%
MOT 1-5 HP: retire Oe037 0.2 42.6 9.2%
LTG High-pressure sodium Oe043 4.9 47.5 10.3%
MOT 21-50 HP: rebuild 0.044 1.6 49.1 10.7 %

MOT 51-125 HP: VSD 0.045 24e5 73.7 16.0%
MOT 5.1-20 HP: rebuild 0.051 0.8 74.4 16.1 %
MOT 51-125HP: rebuild 0.064 2.8 77.2 16.7%
MOT 21-50HP: VSD 0.087 12.6 89.8 19.5%
MOT >125 HP: rebuild Oe090 2.5 92.3 20.0%
MOT < 1 HP: retire 0.103 0.0 92.3 20.0%
MOT 5.1-20 HP: VSD 0.129 8.5 100.8 21.9%
MOT 1-5 HP: VSD 0.373 0.6 101.4 22.0%

Notes:
I. 1986 industrial sales: 461 GWh
2. MOT: Motor measure; LTG: efficiency measure
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Table 2-95
CO

Rockland
Discount rate == 6%

V·ll NTER

0.0 0.0
0.1 0.2 0.2
0.1
1.0 1 .-;,• a:...

0.3 1.5
0.3 1 I:' 1.7'":fl....
0.3 2.0'?b
i c· 9.9, .'-'

10.0 9.2
1.1 1 1.1 10.3%

11 .5 10.7%
5.7 17.3 16.o .) 17.4 16.1
0.7 18.1 16.7%
2.9 21.0 19.5%
0.6 21.6 2

21.6 20.0%
2.0 6 21.9%
0.1 .0%

Potential Curnulative Net Percent
Savings Savings
(M\'V) ('%)

9.2%

10.3'i6

21.9%

0.0
0.2 0.2
0.1 "7'-'
1.1 1.4
0.4 1.8
0 .-,

i..

0.4 .-, C'
L.·J

9.0 11.5
11 .6

1 12.9
0.4 13.3
6.6 20.0

20.9
3.4 24.3
0.7 25.0
0.0
2.3 27.3o '-J 27.5."-.

Pote ntialeun1 ul at.i ve Net Pe rce nt
Savi nlJs
( t"l\'V)0

r"'lOT 125 HP: reti re
t"10T 2 1 - 50 HP: reti re

51-1 HP: re
LTG Ene rg IJ sa"ll fllJ 1arn p 393

[\J It j-....-II 5.1 - 20 HP: reti re
00 LTG r"'letal halide larnp 931
.....J . -- .... a

__ooa ... . ....
1..
1.,

,....10T 1- 5 HP: reti re 1.. 645
011

r··10T 21 - 50 HP: rebuild 013
t"10T 51-1 HP: \"SD
,....10T 5.1- 20 HP: rebuild
t'10T
t'''lOT
r"10T :> 125

-( 1 HP: retl re
r'''10T 5.1 - 20 HP:
t"10T 1- 5 HP: VSD

Notes:
1. 1ga6 industrial SUITlrner peak dernand: 1
2. 1986 industrial ''Ill nter dernand : 108
3. t"lOT: r"loto r eff; ci enc IJ meas ure; LTG: Li ghti ng effi ci efie: IJ rneas ure
4. CRD( 20) is the net present val ue the of reduci ng demand o\"er a tW'enty uear oeriod



Table 2-96
TECHNOLOGY-COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS
ROCHESTER GAS & ELECTRIC
Savings and percent of total

CONSUMER PERSPECTIVE

Sector Electrici ty consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (%)

Residential
Commercial

610
807

32.3%
48.7%

60
200

18.1 %
48.0%

93
100

23.7%
29.2%

Total 1,704 29.5% 312 29.2% 237

UTILITY PERSPECTIVE

Sector consumption
(GWh/yr) (%)

Summer peak demand Winter peak demand
(MW) (%) (MW) (%)

463 24.5% 86 26.0% 72 18.4%
598 36.1 % 144 34.5% 71 20.8%

21.2% 260 24.3% 168 16.7%

SOCIETA L PERSPECTIVE

Summer peak demand Winter peak demand
(MW) (0/0 ) (MW) (%)

550 29.1% 115 34.7% 164 41.8%
808 48.7% 226 54.2% 100 29.2%

28.4% 393 36.7% 308 30.6%Total

Total

Sector

Residential
Commercial

Residential
Commercial

*Discount rates for each perspective are: 6°110 consumer, 10% - utility, 3% - societal
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'Table 2-97
ELE('l'RI('ITY ('ONSERVl\.l'ION ASSESSMENT

RESIDENTIAL SECTOR
Rochester Gas and Elect"ric

Discou r" t rate 6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

FRE Current sales average (1986) 0.004 25 25 1.33%
REF Current sales average (1986) 0.010 89 114 6.03%
REF Best current (1988) 0.011 88 202 10.71%

Near-terITI advanced 0.013 37 239 12.66%

EWH Traps & blanket (EF=0.9) 0.013 12 251 13.28%
FRE Best current (1988) 0.014 17 269 14.21%
FRE Near-terIn advanced 0.015 9 277 14.67%

ESHI In fi Itration red uction 0.015 29 306 I 0;'(,

ESH2 StorI11 windows 0.020 5 311 16.45°;'(,
ESH2 Low-elnissivi fil111 0.020 I 312 16.53%
Rl\N 0.022 16 329 17.39%
RAN 0.025 6 334 17.69°AJ

lainps-300 h/y 0.027 33 368 19.45%
L'TG sav i ng Iall1ps-620 hr/yr 0.030 4 372 19.66%
LTG say ing lain ps- I ,240 h/y 0.030 5 376 19.900AJ
EWH Front loading clothes washer 0.034 20 396 20.95%
ESHI Heat pUl11p # I (HSPF=7)* 0.035 15 411 21.74%
LTG fluorescents-J240 h/y 0.036 53 463 24.520/0
LTG - 300 hr/yr 0.044 39 502 26.58 %

fluorescents-620 h/y 0.045 44 546 28.89%
ESHI Heat punlp #2 (HSPF=8)* 0.047 1 548 28.97%
El--:O Heat punlp clothes dryer 0.065 55 602 31.88%

ESHI LO\V-elnissiv fi In1 0.078 7 610 32.270/0
CAe Windo\v filtn 0.1 S4 6 616 32.60%
RAe" RAe: 8.5 EER 0.177 2 618 32.69%
CAC 10.0 SEER 0.258 5 622 32.93°10
CAC \/ ariable drive 0.296 4 626 33.13%
RAC: R.AC: 10.0 EER 0.329 I 627 33.17°AJ

RAe: 12 .0 EER 0.439 1 628 33.22°10
I Add 3" fi in roof/ceiling 0.482 I 629 33.28°AJ

I .0 SEEf{ 0.511 3 632 33.42%
C:AC CAC:: 14.0 SEER 0.605 3 634 33.56%

1.1986 residential elcctricit.v conSUlllption: 1,890 GWh
H,EF: re , FR' EWI-L electric \vater LTG: 1 RAe: rOOITI air

conditioner: central air conditioner: RAN: cooking ECD: electric clothes
1: electric space heating in single-fainily and slnall (2-4 uni multi-family .. '-".,l.""" ......

ESH2: elee t ric space hea tingin un i III U It i -- h0 Ines.
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rea

CAe
FPE

H2
['V H2
1..0 PEF
0

H1
PEF

E"I"',I'H
ECD
E",",,"H

1
E3H 1
PAN

E5H 1
PAC

E
FPE
LTG

CAe
LTG

Option

Load controller /clJcler
Cur r 8 nt a"/8 ( 19
Lo\·/ - erni \,'i t IJ fi 1rn
t (I r rn """, indo\'/ ::;

Cur re nt ::;;j1e::; a\,'e raqe ( 1
Infi 1t rati (I n red ueti (I n
Best current ( 1gee

e. 5 EE
Load controller/c
Loa,j co nt roll er / c IJC Ier
Tra ps 8:. tr1;j nke t (E F::: [I .9)
Nea r - te r rn adva need
E1 ect ri (: the r rna1 ::ito ralJe =:i '*
Heat purn p # 1 (H PF::: 7) *
I rn pro',/ed o\,'e n
Heat purnp #2 *
PAC: 10.0 EEP
Be::i t cur r 8 nt ( 19ee
Nea r - te r rfJ ad\.'a need
Tu n ha1OlJ8 n 1arn ps - 3 [I 0 h/ IJ
I rn prO"led C(lO kto p
\·',li ndo\,/ fi 1rn
Ene r 9IJ ::ia"/i nIJ 1arn P::i - 62 hr / IJ r

2-98
ASSESSME

SECTOR
and Elect

scount rate :::

nal Potential Curnulative Net Percent
20) nlJs n1J:3 Sal'I"; nlJs

251 30 30 9.2'%
'2' 4 34 10.31%._'
600 I] 34 10.31%
646 0 34

1 15 49
711 0 49 14.9'%
795 15 64 19.5%
:::14 4 69
.:"":'C" 4 "7 .,) 21.91%'_I"::" '_' , '-

f332 17 ;:;9
7 1 90 27.2'%

949 6 96 29.1'%
1.1 004 I] 96
1.,020 0 96 1'%
1.,09::: 4 100 30.3'%
1.,114 0 100 30.3'?6
1.,162 "2" 103._1

1 1B3 7' 106 .0'%'-'
1.. 224 1 107 32.4'%
1 39 2 109 32.a'%
1,,254 1 110 33.3%
1.,274 9 119 36.1 1%
1.603 0 120

'11"",11
Pote nt; ij1 Curn ul ati '1,,'13 Net Pe ree nt

nIJ::' Sa'",'i nlJs Sa'",'i nlJs
( t"'l"I"I,I') ( t"'l'I"I'l ) ( '% )

[I 0 0.0'%
.:::' 7:._'.

4 1.4'%
.-, b 2.0'%.:::
a 13
e 21 7.5'?6
':8 29'-'
0 29 10.1'%
9 3B

29 .- -, 23.5'%tl,'
"-;, 69 24.3':.r;::'-
7: 73 25.4'%'-'"Zc: 107._1._'
'1 114 39.e'%I

3 117 40.a'%
1 117 41.1'%
0 117 41.1':.t:
') 120.::..

121
7 1.-:":' 44.9'%a:.:.u
1 129 45.2'%
0 129 45.2'%
1 130 5'%



3 123 37.0% 0 130 45.5'%
0 123 37.1'% 1 131
7 130 I) 131
0-;:' 17 '-:' 9% 9 140&::...

'2' 135 40.7'% 1.-, 151 52.9'%._1 .:::.
2 137 1I) 161
[I 1 41.3'% .-, 163 57.0'%.:::.
C' 1 0 163 C'-;t'-' ._1 1 •

1 143 43.1 '% '7 166._1

4 1 44.4'% 0 166
[I 1 44.4'% 0 166

'7
._1.1

3.41 i3

2.,561
3., 1

1
1
1.'
L.-,
L

56
40.,7/ceili

- 1 .240 hllJ

hr/ w'

'_·'.'111,...·..1"_··. t1 uo (esce fit:; - 1240 h/ IJ
Cornpact t1 uorescents- 620
Lo\,/- erni ::;::;1 \," t IJ fi 1rn
CAC: 12. [I EE
Fro nt 1 fll] clot he::; \,/;j::; he r
CAC: 14.0
Adlj fi be

12
Ene rg IJ 88\"1 nlJ
CAe: 10.0
I

LTG
H1

LTG

E\"'lH
CAe

1

*T he e1eet ri c the r rna1 ::;to ralJe rn ( and heat are utal11J e::<cl us; \le rne;jS ure::i. and C Dare (:ij1(: u1ated i rllje ntllJ.

iJireI) nlji ti I) ne r .:
rlC ::;pace

roo rn i3i r co nd; ti I) ne r.: CAC: ce
i n ::d rllJl e- fa rni llJ ho rne::i .: H2:

: 2e6 t·,·fv"."

de rna nd o\,'e r a

Note::;:
1. 19e6 re::;; de ::; urn rne r pea k: 331 t···l\'\I'.: \'ll nte r
2. EF: refri Ije rato r.; F E: freeze.; H: elect ri (: ".'late r heate r .;

N: coo ki ra .; ECD: e1e(: t r i (: (:1(I t hes dride r .; 1: elect r i (: ::;
i n rn u1ti-fa rni llJ h(I rne::; .

3. D( 20) i ::i t he net p nt \"a1ue of the eo::;t of red uci

N
\.0
t--J



Table 2-99
ELECTRICITY CONSERVATION ASSESSMENT

COMMERCIAL SECTOR
Rochester Gas and Electric - Upstate climate zone

Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings *

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

LTG Delamping 0.001 7 7 0.41%
REF Floating head press. control 0.001 9 16 0.94%
REF Refrig. compressor eff. 0.003 11 27 1.60%

HVAC Reset supply air temperature 0.005 56 82 4.97%
LTG Reflectors 0.011 180 263 15.84%

HVAC Fan motor efficiency 0.011 12 275 16.56%
LTG ballast 0.012 23 298 17.96%

HVAC V A V conversion 0.013 108 406 24.48%
HVAC Economizer 0.014 17 422 25.48%
HVAC motor 0.018 1 424 25.54%
LTG fluorescents 0.018 26 449 27.10%

HVAC VSD on fan motor 0.021 127 576 34.77%
LTG Occupancy sensors 0.033 22 598 36.08%
REF Refrigerated case covers 0.044 3 601 36.25%

HVAC Re-size chillers 0.0:48 79 680 40.99%
LTG controls" 0.050 \ 68 748 45.10 0h
LTG VHE bulbs and ballasts 0.057 50 797 48.09%

HVAC VSD on pump motor 0.057 10 807 48.70%
SI-IEL1_ Window films 0.128 9 816 49.21 %
SHELL Low-E windows (N) 0.163 9 825 49.78%

Low-E windows 0.208 .20 845 50.97%
SH L.L Roof insulation 0.395 1 846 51.00%

Notes:
1. 1986 commercial sales: 1,658 GWh

HV AC: ventilation and air conditioning; LTG: lighting; SHELL: building shell;
R
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PEAK
2-100

- Upstate mate 20 ne
rate =

sur"1fvlER V'/I NTER

Area

Pote ntialeUH) ul ati ve Net Pe rcent
5a\ll; ngs

(%)

Pote ntiale urn ulat; ve Net Pe rcent
5alili ngs Sa.....; ngs Savi ngs
(MW) (MW) (%)

4

'1 .") 0.5% 1 1 0.31%L r::..

27 29 1 3 0.8%
2 31 7.5% 1 4 1.1 %

81 19. .-,.., 31 9.0%L I'

6 87 20.9% 4 'It: 10.1 %._1 ••)

26 113 .. .., 11 46 13.5%L I'.

-::. 11 5 27.7% .-, 4Ei 14.1%'- L

122 4 t: .":= 15.3%._1':':"

0 1 29.4% 0 52 15.3'%
1 0 15.3%

6 155 37.1 % 3 1::''- 16.3%._10

8 163 39.017.:: 0 t:l:" 16.2%._1._'

16 179 4'" 16 9%'- .
20 199 47.717.:: 11 ,:''',2''_1._1

19 218 52.2% P 91 26.7'%_I

13 231 55. .., 9B .28 ..,I
0 232 55.6% 0 99 28.9'%
2 ."')'2'7 56.0'7.:: 1 100'- --.9 '_'

0 234 .0% 0 100
I] 234 56.1'7.:: 0 100
.-, 236 56.5% 7 103 %L '-'
(I 236 56.5% .-, 105 30.8%L

324

11 3
213

580

6.502

27.,497
4.853

insulation
Lo\'," - E \'li ndo\l/s ( all)
Lo\,/- E \Iii ndO\'lS (N)

Re - 31 ze chi 11 ers
VHE bul bs and ballast:3

REF

LTG

SHELL

HVAC
LTG

HVAC
HVAC

3HELL
3HELL
3H

W
\0
w

Notes:
1. 1986 co rnnie rei 81 ::i urnn-Ier peak 41 7 t··1'vV.; 'w'l nter : 342
2. HVAC: heati ng., ve nti lati I) nand ai r condi tioni ng .; LTG: 1i9hti ELL: bui 1di ng ::: hell.; EF: rerrl1je ratl (I n
3. C D( 20) is t he net pre::;ent va1ue of t he cost of red uci nq pea k de rnand o'·/e r a t\\,'e nt y- IJea r pe ri (lIj .



Table 2-101
ELECTRICITY CONSERVATION ASSESSMENT

INDUSTRIAI-4 SECTOR
Rochester Gas and Electric

Discount rate =6%

Marginal Potential Cumulative Net Percent
CSE Savings Savings Savings

Area Option ($/kWh) (GWh/yr) (GWh/yr) (%)

MOT >125 HP: retire 0.008 0.7 0.7 0.0%
MOT 21 - 50 HP: retire 0.008 2.2 2.9 0.2%
MOT 51-125 HP: retire 0.008 0.9 3.7 O.2°A>
LTG Energy saving lamp 0.009 16.1 19.8 1.1 0/0
MOT 5.1-20 HP: retire 0.012 5.6 25.4 1.4%
LTG Metal halide lamp 0.020 5.8 31.1 ] .7 %

LTG High-efficiency ballast 0.027 5.0 36.1 2.0°;0
MOT >125 HP: VSD 0.036 128.2 164.3 9.2%
MOT 1-5 HP: retire 0.037 0.6 164.9 9.3 %

LTG High-pressure sodium 0.043 18.9 183.9 10.3%
MOT 21-50 HP: rebuild 0.044 6.3 190.2 IO.7°h
MOT 51 125 HP: VSD 0.045 93.7 283.9 15.9°h
MOT 5.1-20 HP: rebuild 0.051 3.0 286.9 16.1%
MOT 51-125 HP: rebuild 0.064 10.6 297.5 16.7%
MOT 21-50 HP: VSD 0.087 48.6 346.1 19.4%
MOT >125 HP: rebuild 0.090 9.7 355.8 20.0%
MOl' < I HP: retire 0.103 0.1 355.9 20.0%
MOT 5.1-20 HP: VSD 0.129 32.7 388.6 2
MOT 1-5 HP: VSD 0.373 2.2 390.8 21.9%

Notes:
1. 1986 industrial sales: I
2. MOT: Motor measure; LTG: measure
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DE

\''./1 NTER
Potential Curn ul at; ··...e Net Pe rce nt

Savi nlJs Savi
(%) (

510 0.1 0.1 I) 0.1 0.1
0.4 0.5 0.2% 0.3 0.4 O.

c- 0.2 0.7 0 0.1 0.6 0.2%._1

1 2.9 3.6 1.1 ?t:' 3.0 1.1 '76.:....·wJ

alO 1.0 4.6 1 0.8 3.9 1.4'%
1.0 C' .g 1. 0.9 4 ,::a 1.7%._c.t, .W

0.9 6.5 0.8 1:'1:' 2.0%''')''-'

23.1 .6 9 19 1
0.1 0.1 .2
3.4 33.1 2.9 28.1 1
1.1 1.0 29.0 1O.

16.9 51 1 43.4 15.9%
0.5 51.7 0.5 43.8 16.1 %
1.9 6 1.6 45.4 16.7%
8.8 7.4 52.9 19.4%
1.7 64.1 1.5 54.3 20.0%
0.0 64.1 20.0';Jb 0.0 54.3 20.0%
5.9 70.0 21 5.0 3 21.
0.4 4 21. 0.3 7 21.9%

::- 125

t"'lOT
t"'10T

LTG

t'V
\..0
U1

Notes:
1. 1986 i n(]Ustr181 summer
2.1986 industrial ""/inter demand:
3. t1oto r efficie ncy rneasu re ; LTG: Li
4. CRD( i the net Dresent value

321
2
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1$ The seven utilities are: Central Hudson Gas & Electric,
Consolidated Edison, Long Island Lighting New York
State Electric & Gas, Niagara Mohawk Power
Orange and Rockland, and Rochester Gas and Electric$
Electricity sales by the New York Power Authority are
excluded from the

2$ It can be argued that the cost-effectiveness threshold
for conservation measures should exceed the marginal
cost of electricity supply options to account for the
uncounted, additional benefits of conservation such as
reduced emissions and oil

3 U inion and Order Adopting Long-Rlln Avoided Cost
EstimatesU,Opinion 88-13, Case 28962, State of New
York Public Service Commission, Albany, NY, May 1988

40 A typical consumer loan of 11-12% (nominal) translates
into a real interest rate of approximately 6% when
inflation and taxes are taken into aCCQUnt0

50 M@ Martin, et'3al"" "Staff Report on Proposed Revision
of liance Efficiency Standards for Central Air
Conditioning Heat s", California Energy
Commission, Sacramento, CA, 1985

6 HFinal Environmental Impact Statement for Expanded BPA
Weatherization Program", Bonneville Power
Administration, Sember 1984 (DOE/EIS 0095F)

7 nutt, G<1I uThe Modular Retrofit
the House Doctor Cone

8'.1> UNew York State Energy Conservation Construction Code H

9 A national survey found that on a reg{onal basis, the
average level of ceiling insulation in single-family
homes was R-18 and that only 13% single-family homes
had floor See: "Residential Energy
Cons on Survey: Housing Characteristics 1984",
Energy Information Administration, Washington,
Oc '" 1 986

10@ A 1985 residential survey by NYSEG found that the mean
range of ceiling insulation in single-family homes was
R-9 to R-15 See: "1985 Residential Appliance
Saturation SurveyH, New York state Electric & Gas, July
1986
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Energy
S8, March 17,

c Resources,

11@ Krause, "Analysis of Michiganis Demand-side
Electricity Resources in the Residential Sector: Vol@
III", Lawrence Berkeley Laboratory, Berkel I CA,
February 1987, p06-15

120 Goldman, C",A@ etGal", I "Retrofit Experience n U",5",
Multifamily Buildings: Energy Savings, Cos s, and
Economics: Volume I", Lawrence Berkeley Laboratory, May
1988

13G Iobst, Jog, and Flower, Re, "Rodale Product Testing
Report: Window Films", Rodale Press, Emmaus, PN, 1984

14@ ibid@

15@ ibid@

16", Fuller, K@, uResidential Electric Thermal Storage: A
SummaryU, New York State Electric & Gas CarPel S
1988

17@ Battelle-Columbus Division and rgic Resources,
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