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Executive Summary

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 1s to identify 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 Corp., Consolidated
Edison Co., Long Island Lighting Co., New York State
Electric & Gas Corp., Niagara Mohawk Power Corp., Orange and
Rockland Utilities, and Rochester Gas & Electric Corp.).
Consequently, conservation and load management measures are
analyzed without considering utility 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
elsewhere. The results concerning the most cost-effective
technologies for saving electricity and peak demand could
help to guide utility and/or state-sponsored demand-side
management programs. Als¢o, the results could be of use to
those who are developing or reviewing utility resource
acguisition plans.

Methodology

The analysis is based on electricity consumption and
peak demand in the state (excluding New York Power Authority
customers) as of 1986, the most recent year for which
comprehensive end-use data are available. First,
electricity 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

utilities. 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 1990's. For the most part,
the conservation measures affect electricity consumption
and/or peak demand without adversely affecting non-energy
performance or utility.

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 use.
Thus, a small fraction of electricity use is not analyzed in
each sector. No savings potential is assumed for the end
uses that are not analyzed.

Each efficiency or load management measure 1s 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
"cost of reduced peak demand" (CRD) for each measure. CSE
is the cost of reducing electricity consumption over the
lifetime of the efficiency measure. CRD is the capital cost
for saving a kW of peak demand over a standard 20-year time
period. Both CSE and CRD 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 achieving these savings through utility-sponsored or
other types of programs.

Cost effectiveness is evaluated from the perspective of
the utility, consumer, and society by varying the discount
rate used in the calculation of CSE and CRD. We assume a

10% real discount rate for the utility perspective, 6% for



the consumer perspective, and 3% for the societal
perspective. 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 (e.g. 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
marketplace.

The conservation analyses for individual end uses and
building types are combined into "conservation supply
curves." 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 costv effectiveness, thereby indicating the
total amount of savings available up to any particular CSE
or CRD.

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 utility. Also, statewide curves are
presented from each of the three perspectives (consumer,
utility, and societall. Utility-specific curves are
presented only from the consumer perspective due to the
large number of tables and data already being included.
However, overall cost-effectiveness results are compared for
each of the three perspectives by utility.

In order to present estimates of the overall cost-
effective potential for electricity savings and peak demand
reductions, cost-effectiveness thresholds are needed. For
the consumer perspective, the thresholds are the averagde

electricity rates in 1986. For the utility and societal
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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 1s 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 "technology-cost potential savings". In
order to estimate achievable savings potential, conservation
program costs and any limitations preventing full adoption
need to be taken into account.

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 might be added in the future. Also, the
analysis does not address the issues of fuel switching or
increasing electrification through technologies such as heat
pumps . It is reasonable to ignore these issues because the
objective 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
electricity demand.

Results

Tables S8-1, $-2, and $-3 present the ranking of
conservation measures by CSE along with the electricity
savings potential in each sector. The tables apply to the
entire state (excluding the NYPA) and are based on analysis
from the consumer perspective (i.e., assuming a 6% real
discount rate). From these tables, it is seen that the
overall technical potential for electricity savings
{ignoring cost-effectiveness) is 37% in the residential
sector, 50% in the commercial sector, and 22% in the
industrial sector. Overall, full adoption of the measures
analyzed in this study would reduce state wide electricity

consumption by 38%.



Table S-1
ELECTRICITY CONSERVATION ASSESSMENT
RESIDENTIAL SECTOR
New York State
Discount rate = 6%

Marginal  Potential Cumulative Net Percent

CSE Savings Savings Savings
Area Option (3/kWh)  (GWh/yr) (GWh/yr) (%)
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%
ESH1 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 15.01%
LTG Tungsten halogen lamps-300 h/y 0.027 697 7,271 21.03%
LTG Energy saving lamps-620 hr/yr 0.030 82 7,353 21.26%
LTG Energy saving lamps-1,240 h/y 0.030 98 7,451 21.55%
EWH 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%
ESH1 Heat pump #! (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 h/y 0.045 918 10,966 31.71%
ESH! Heat pump #2 (HSPF=8)* 0.055 23 10,989 31.78%
ECD Heat pump clothes dryer 0.065 858 11,847 34.26%
ESH1 Low-emissivity film 0.079 163 12,010 34.73%
RAC RAC: 85 EER 0.093 144 12,153 35.15%
CAC Window film 0.137 76 12,230 35.37%
RAC RAC: 10.0 EER 0.152 87 12,317 35.62%
CAC CAC: 10.0 SEER 0.161 79 12,396 35.85%
RAC RAC: 12 0 EER 0.195 91 12,487 36.11%
CAC Variable speed drive 0.221 55 12,542 36.27%
CAC CAC: 12.0 SEER 0.316 47 12,589 36.41%
ESH1 Add 3" fiberglass in roof/ceiling 0.455 25 12,614 36.48%
CAC CAC: 14.0 SEER 0.463 37 12,651 36.59%

Notes:

I. 1986 residential electricity consumption: 34,577 GWh

2. REF: refrigerator; FRE: freezer; EWH: electric water heater; LTG: lighting; RAC: room air
conditioner; CAC: central air conditioner; RAN: cooking range; ECD: electric clothes dryer;
ESHI: electric space heating in single-family and small (2-4 units) multi-family homes;
ESH2: electric space heating in large (5+ units) multi-family 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  Refrig. compressor eff. 0.003 214 526 1.31%
HYVAC Reset supply 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 High-efficiency ballast 0.011 513 6,672 16.64%
HVAC VAV conversion 0.013 2,776 9,448 23.57%
HVAC Economizer 0.017 301 9,749 24.32%
LTG  Energy-saving fluorescents 0.017 593 10,342 25.80%
HVAC Pump motor efficiency 0.018 23 10,365 25.86%
HVAC VSD on fan motor 0.021 3,261 13,626 33.99%
LTG  Occupancy sensors 0.033 500 14,126 35.24%
HVAC Re-size chillers 0.038 2,260 16,386 40.88%
REF  Refrigerated case covers 0.044 54 16,440 41.01%
TG Daylighting controls 0.047 [,660 18,100 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 (S&W) 0.134 196 19,593 48.88%
Shell Low~E windows (N) 0.215 . 85 19,678 49.09%
Sheli Low-E windows (all) 0.236 319 19,997 49.89%
Shell Roof insulation 0.603 16 20,013 49.92%

MNotes:
1. 1986 commercial electricity consumption: 40,087 GWh

2. HV AC: heating, ventilation and air conditioning, LTNG: lighting; Shell: building shell;
REF: refrigeration



Table S-3
FLECTRICITY 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 0.008 253 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 2269 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%
MOT  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 It 4,083.8 20.1%
MOT <l 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  1-5 HP: VSD 0.373 25.4 4,484.6 22.0%

Notes:
I. 1986 industrial electricity sales: 20,365 GWh

2. MOT: Motor efficiency measure; LTG: Lighting efficiency measure



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%.

Figures S~1 and S-2 present the statewide conservation
supply curves evaluated at a 6% discount rate (i.e., from
the consumer perspective). Figure S-1 shows that over 20,000
GWH/yr of electricity savings are potentially available at a
cost of up to three cents per kWh saved. Figure S$-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 electricity and peak
demand savings potential below the cost-effectiveness
thresholds. From the consumer perspective, the technology-
cost potential electricity 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 {33% 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). The commercial sector offers
the largest amount of cost-effective electricity and peak
demand savings, followed by the residential and industrial
sectors.

The technology-cost potential for electricity savings
from the utility perspective 1is considerably lower than from
the consumer perspective. Technology-cost potential savings
decline to 28% 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 approximately 5 cents/kWh from the
utility perspective compared to 5-10 cents/kWh from the

consumer perspective. Also, the CSE values are higher from
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Table 5-4
TECHNOLOGY~COST POTENTIAL
ELECTRICITY AND PEAK DEMAND SAVINGS
NEW YORK STATE

Savings and percent of total

CONSUMER PERSPECTIVE

Sector Electricity consumption Summer peak demand Winter peak demand
(GWh/yr) (%) (MW) (%) (MW) (%)
Residential 12,297 35.6% 1,951 27.0% 1,859 27.6%
Commercial 19,399 48.4% 4,463 44.3% 2,517 31.8%
Industrial 2,646 13.0% 438 13.4% 411 13.2%
Total 34,342 34.7% 6,852 33.3% 4,787 26.9%

UTILITY PERSPECTIVE

Sector Electricity consumption Summer peak demand Winter peak demand
(GWh/yr) . (%) (MW) (%) (MW) (%)
Residential 9,823 28.4% 2,442 33.8% 1,604 23.8%
Commercial 15,6006 38.9% 3,450 34.3% 1,970 24.9%
industrial 1,859 9.1% 293 9.0% 290 9.3%
Total 27,288 27.6% 6,185 30.1% 3,864 21.7%

SOCIETAL PERSPECTIVE

Sector Electricity consumption Summer peak demand Winter peak demand
(GWh/yr) (%) (MW) (%) (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%
Industrial 3,303 16.2% 529 16.2% 507 16.2%
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



the utility perspective because of the higher discount rate
assumption.

The technology-cost potential for electricity savings
from the societal perspective is similar to that from the
consumer perspective. However, the technology-cost
potential reduction in demand is greater from the societal
perspective compared to the consumer perspective. This
result arises because from the societal perspective,
conservation and load management measures are deemed cost-
effective if they exhibit a CRD of less than approximately
$1200/kW. No CRD threshold is applied when evaluating cost-
effectiveness from the consumer perspective.

From the consumer perspective, the measures which offer
a particularly large potential for cost-effective
electricity savings include more-efficient residential
refrigerators and freezers (5,280 GWh/yr), the installation
of reflectors in fluorescent light fixtures (4,140 GWh/yr),
and the installation of variable-speed drives on fan and
pump motors in commercial buildings (3,470 GWh/yr}. The
measures which offer the largest potential for cost-
effective reductions in summer peak demand include
reflectors (1,130 MW), more-efficient refrigerators and
freezers (880 MW}, and conversion to variable air volume
systems in commercial buildings (550 MW). These same
measures offer the largest potential for cost-effective
reductions in winter peak demand. In addition, residential
load controllers, more-efficient air conditioning, and
commercial cool storage offer substantial cost-effective
peak demand reductions from the societal perspective.

Part of the cost-effective savings potential will be
realized as a result of state or federal efficiency
standards. In particular, standards on residential
refrigerators 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 demand.
Thus, existing efficiency standards will induce about 15% of
the total technology-cost savings potential in the state
(based on the consumer perspective).

Table S-5 shows the disaggregation of technology-cost
savings potential from the consumer perspective by utility.
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
state as a whole. This is due to the prevalence of
commercial buildings and the high electricity rates in
Consolidated Edison's service area. For the six other
utilities, the technology-cost savings potentials are in the
range of 20-34% of total electricity use or peak demand in
1986.

In terms of contribution to the statewide technology-
cost electricity 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%. Con E4,
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.

Conclusion

This study shows that there is an enormous potential
for electricity savings and peak demand 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



Table S-5

TECHNOLOGY-COST POTENTIAL

ELECTRICITY AND PEAK DEMAND SAVINGS

CONSUMER PERSPECTIVE

Cost-effective

electricity

Fraction

of statewide

Fraction
of utility

Utility savings potential potential consumption
(GWh/yr)

Central Hudson Gas & Electric 1,230 3.6% 29.6%
Consolidated Edison 13,546 39.4% 44.9%
Long Island Lighting Co. 4,575 13.3% 31.8%
New York State Electric & Gas 3,380 9.8% 28.6%
Niagara Mohawk Power Co. 9,115 26.5% 30.0%
Orange & Rockland 792 2.3% 33.7%
Rochester Gas & Electric 1,704 5.0% 29.5%
Total 34,342 100.0% 34.7%

Cost-effective Fraction Fraction of

summer peak demand of statewide  utility summer

Utility savings potential potential peak demand

(MW)

Central Hudson Gas & Electric 220 3.2% 28.6%
Consolidated Edison 2,963 43.2% 38.8%
Long Island Lighting Co. 982 14.3% 29.7%
New York State Electric & Gas 568 8.3% 30.2%
Niagara Mohawk Power Co. 1,636 23.9% 31.9%
Orange & Rockland 172 2.5% 22.1%
Rochester Gas & Electric 312 4.6% 29.2%
Total 6,853 100.0% 33.3%

Cost-effective Fraction Fraction of

winter peak demand of statewide utility winter

Utility savings potential potential peak demand

(MW)

Central Hudson Gas & Electric 165 3.4% 23.1%
Consolidated Edison 1,898 39.6% 36.8%
f.ong Island Lighting Co. 620 13.0% 24.3%
New York State Electric & Gas 491 10.3% 21.9%
Niagara Mohawk Power Co. 1,264 26.4% 22.8%
Orange & Rockland 112 2.3% 19.7%
Rochester Gas & Electric 237 5.0% 23.6%
Total 4,787 100.0% 26.9%




and eliminate the need to build a number of new power
plants.

To put the total technology-cest savings potential in
perspective, a recent forecast prepared by the Hew York
State Energy Office predicts electricity demand growth of
1.75%/yr during 1985-2002. This implies that electricity
demand in the service areas of the seven major private
utilities will increase by about 27,000 GWh/yvr between 1986
and 2000. Based on our analysis, all of this new demand
could be displaced if approximately 80% of the technology~-
cost electricity savings potenfial in existing buildings and
equipment {(based on the consumer or societal perspective is
realized. Very little of the savings potential in existing
buildings and equipment is incorporated into the Energy
Office's forecast.

It is important to reiterate that the estimates of
savings potential in this study do not take into account any
of the limitations on implementation. In reality, only a
portion of the full technical and economic savings potential
can be achieved. Also, utilities will incur costs for the
nromotion of conservation measures in addition to the
purchase and installation costs considered in this study.

On the other hand, adoption of conservation measures
provides other benefits besides reducing electricity use and
peak demand (e.g., air pollution and greenhouse warming are
reduced] .

Ag & suggestion for follow-up work, we recommend that
this study be combined with analyses of implementation
experience in New York and elsewhere in order to develop
estimates of achievable savings potential. Also, it would
be useful to evaluate the environmental and social impacts
of electricity conservation measures as well as electricity
supply options. This information could be used to estimate
the broader costs and benefits of electricity conservation

in Wew York.






Chapter 1
END-USE BREAKDOWN OF

ELECTRICITY CONSUMPTIOK AND DEMAND
IN NEW YORK STATE

I. INTRODUCTION

A, Methodology

This chapter presents a breakdown of how electricity is
divided among the various end uses in New York as of 1986.
This is the most recent vear for which comprehensive end-use
data are available. "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 buildings.

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, Inc. (O&R), and
Central Hudson Gas & Electric Corporation (CHGZE).
Electricity sales by the New York Power Authority are
excluded from this analysis.

The data supporting this analysis are drawn from 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 Office. In some instances, in-state sources
are supplemented with regional or national data.

B. Qutline

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., industrial,



residential and commercial), and second, how electricity is
allocated among the various end uses within each sector
(e.g., 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 follows.

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

peak) breakdowns.

II. STATEWIDE END-USE BREAKDOWN

A, Sectoral Breakdown

1. Energy
Total electricity sales by the seven major private

utilities in New York State in 1986 were 99,035 GWh'. 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 electricity at 35%. The industrial sector
follows with 21% of total electricity consumption. Other
end use sectors ~- primarily street lighting and
transportation -~ account for the remaining 4% of total
statewide consumption.
2. Demand

The state as a whole experiences its peak demand during
the summer, as do five of the seven utilities. The two
exceptions are NMPC and NYSEG which are winter-peaking. The
annual load factor for the state -- defined as the ratioc of
average annual load to peak load -- was 55%.

The 1986 statewide peak demand of 20,558 MW occurred at

approximately 3:00 P.M. on July 7°. The commercial sector
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accounted for approximately 49% of peak summer demand, o
10,070 MW3. The residential sector followed with 35% (7,230
MW). As can be seen in Figure 1-2, electricity demand on
the peak summer day is at its low at around 6:00 A.M. From
that point, demand climbs sharply to its peak between 2:00
and 4:00 P.M. All seven of New York's major private
utilities have approximately the same load shape, with
downstate utilities tending toward slightly later peaks and
upstate utilities toward slightly earlier peaks.

The 1986 winter peak was 15% lower than the summer peak
at 17,786 MW on January 14 at 6:00 P.M". The load shape on
the peak winter day, as shown in Figure 1-3, is at its low
around 4:00 A.M. Demand rapidly climbs from that point to
its midday level from 9:00 A.M. to 5:00 P.M. At that time
demand rises a further 10% to its peak between 6:00 P.M. and
8:00 P.M. This load shape is guite similar for each of the
seven utlilities except for Con Ed, for which the early
evening peak is less pronounced.

B. Residential Sector

The residential sector in New York in 1986 was composed
of approximately 5.9 million households, of which 50% were
single-~-family dwellings. The remainder of the housing stock
consists of small multi-family buildings (2-4 units) at 18%,
large multi-family buildings {5+ units) at 29%, and moblile
homes at 3%. A breakdown of residential housing types,
drawn from utility suxrveys, 1s presented in Table T-1. Hore
than 40% of all households are in Con Ed's service
territory, including 75% of all multi-family units. Single-
family dwellings predominate in the service territories of
the other siw utilities. The number of residential
customers statewide grew at an average rate of 1.1%° over tihe
period 1983-87.

The typical single~family house has about 1,500-2,000
sq.ft. of floorspacef:-’. Typical levels of insulation
include 6" of fiberglass insulation (R18) in the ceiling and

double~pane windows or single-pane windows with attacbed
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Figure 1-3
WINTER PEAK DAY LOADS
January 14, 1986
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Table 1-1
BREAKDOWN OF HOUSING TYPES
IN NEW YORK STATE
in 1986

Long NY State Central  Orange Rochester
Con  Niagara Island  Electric Hudson and Gas and Statewide
Housing type | Edison Mohawk Lighting & Gas G & E Rockland Electric  average

Single ~family 15% 65% 88% 74% 80% 79% Ti% 50%

Multi-family

2-4 units 23% 24% 5% 1% 6% 5% 8% 18%
5+ units 61% 6% 4% 3% 4% 10% 15% 29%
dMobile homes 5% 1% 9% 6% 4% —— 3%
Condominiums| ——- e 2% 1% 2% - 2% 1%
Other — — — 2% 2% 2% 5% 1%
Fraction of 42% 22% 15% 1% 3% 3% 5% 100%

houises in state

Sources:

I. Cambridge Reports; "Evening Survey of Appliance Ownership: July 1986" Con Edison; 1986

2. Hudson, J.; "1986 Mail Survey of Residential Customers” (Submitted to Economic Research
Dept, of NMPC), Urban Systems Research & Engineering, Inc,; Cambridge, MA; Dec. 1986
"Appliance Saturations Survey 1986"; Long Island Lighting Company; November 1986

T1985 Residential Appliance Saturation Survey”; New York State Electric & Gas; july 1986
1987 Appliance Saturation Survey”; Central Hudson Gas & Electric Corporation; Feb. 1988

6. "Appliance Saturation Survey: Summer 1986"; Orange and Rockland Utilities, Inc.; August 19806
7. 71986 Residential Customer Market Survey”; Rochester Gas and Electric Corporation; Dec. 1987
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storm windows® ?. Homes with electric space heating
typically are substantially better insulated than homes
heated with either gas or o0il'0.

Our estimate of electricity use for the averagde
residential customer is calculated as the average
electricity consumption per appliance multiplied by the
saturation for each appliance per customer. The average
electricity consumption per appliance is known as the "unit
energy consumption” or "UEC" for that appliance. The
saturation is the percentage of customers with a particular
appliance. The saturation can be greater than 100% when
some households have more than one of & particular
appliance.

We developed estimates of energy consumption per
appliance {(UEC} in a number of different ways, depending on
the appliance. Many of our UEC estimates were developed by
comparing estimates from NY utility studies'!' '2.73  studies
from neighboring regions'4 15,76 and a national survey of
residential energy use'/. Table 1-2 presents these estimates
alongside our UEC estimates for this study.

Qur estimates of electricity consumption for space
heating and cooling were produced using a building
simulation model developed by Lawrence Berkeley Laboratory
for the U.S. Department of Energy'®. The model, known as
DOE~2, simulates the operation of a specified prototype
building, taking into account climate and usage patterns.
We developed a single-~family and a multi-family prototype
building and calculated electricity consumption for both a
typical upstate climate {Syracuse) and a downstate climate
{New York Cityl.

Our single family prototype is a two-story, brick house
with 2,200 sg.ft. of floorspace and an unfinished basement.
It is heated with electric resistance baseboards and coocled
with a central air conditioner. Qur multi~-family prototype
is an average apartment in a 80-unit, 10~-floor high-rise

building. The unit has 675 sg.ft. of floorspace, electric



Table 1-2
ESTIMATES OF RESIDENTIAL ELECTRICAL APPLIANCE
AVERAGE ANNUAL ELECTRICITY CONSUMPTION

{(kWh/yr)
ESTIMATES Current

NMPC(1) NMPC(2) NMPC(3) LILCO Midwest Ontario Michigan Study
Appliance
Space 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 4,425 2,938 3,086 4,412 3,800 5,300 3,674 3,200
Refrigerator 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 1,242 1,000
Central A/C 1,312 979 1,282 2,709 2,500 — 1,419 1,341
Room A/C 455 467 263 263 _— _— 446 428
Cooking range 776 1,278 617 745 700 950 — 700
Lighting 1,004 —— — 938 1,000 800 748 900
Clothes dryer 308 1,157 970 - 880 1,000 — 880
TV (Color) 72 548 602 — — _— — 320
TV (B&W) e 365 214 — — — —— 100
Sources:

1. NMPC(1): "Market Analysis: 1987-2007"; Niagara Mohawk Power Corporation; Syracuse,
NY; Sept. 1987

2. NMPC(2): "Demand Side Management Plan 1988"; Niagara Mohawk Power Corp.; Syracuse,
NY; April 1988
3. NMPC(3): Lawrence, A.; "Residential Energy Utilization Indexes for Niagara Mohawk: Mixed
Estimation Combining Niagara Mohawk and National Data”; Angel Economic
Reports; Lake Placid, NY; Feb. 1988
4. LILCO: Barakat, Howard and Chamberlin, Inc.; "Demand-side Management Program Analysis’;
Long Island Lighting Co.; Berkeley, CA; April 1988
5. Midwest: Geller, H. et.al.; "Acid Rain and Electricity Conservation”; American Council for
an Energy-Efficient Economy; Wash., D.C.; June 1987
6. Ontario: Brooks, D. and Torrie, R.; "Electricity Conservation Supply Curves for Ontario”;
Marbek Resource Consultants, Ottawa, Canada; Aug. 1987
7. Michigan: Krause, F. et.al,; "Analysis of Michigan's Demand-Side Electricity Resources in the
Residential Sector”; Lawrence Berkeley Laboratory; Berkeley, CA; Feb. 1987



resistance heating and room air conditioners for cooling.
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
19729,

Our estimates of statewide appliance saturations are
based on appliance surveys conducted by the seven
utilities?0.21,22,23,24,25,26, The results of these surveys are
presented in Table 1-4 alongside ocur estimates of average
statewide saturations. Electric space heating saturations
are broken out for multi-family and single-family
residences. The single-family space heating saturation is a
weighted average which includes small multi-family (2-4
units) and condominiums. 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 analysis.

A detailed breakdown of electricity use 1in the
residential sector is presented in Table 1-5. The first
column presents our UEC estimates. The second column lists
our estimates of the saturation of each of the appliance
types. The third column is the average UEC per customer,
which is calculated as the product of the UEC per appliance
and the saturation for each appliance type. 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 zones.

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,611
kWh/vr, or 27% of total residential consumption. Their
large share is due to their moderately large UEC combined

with a very high saturation. Lighting is the second largest
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Description:
Floorspace:
Fraction of wall

area w/glazing:

Roof R-value:
Wall R-value:
Floor R-value:
Glazings:

Basement:

Heating temperature:

(night setback)

Cooling temperature:

Heating system:
Heating efficiency:
Cooling system:
Cooling COP:

Table 1-3

RESIDENTIAL BUILDING PROTOTYPES

Single family

Two-story w/basement

2,240 ft.2

12%

37
11
18

2 (R-1.9)

No insulation

68 F
64 F
78 F

Electric resistance
100%
Central A/C
2.35

11

Multi~family
High rise apt. bldg.
275 ft.2/unit

12%

Uninsulated concrete
Uninsulated brick
No insulation
1 (R-0.7)

No insulation

68 F
64 F
78 F

Electric resistance
100%
Room A/C
2.05



Table 1-4
RESIDENTIAL ELECTRIC APPLIANCE SATURATIONS

Weighted

statewide

Appliance Con Ed NMPC LILCO NYSEG CHG&E O&R RG&E average
Space heating 5.2% 10.8% 5.0% 10.0% 10.5% 5.8% 6.2% 7.2%
Single-family* 3.8% 10.4% 4.8% 9.5% 9.7% 4.3% 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% 25.9%
Central A/C 5.8% 6.7% 14.0% 4.0% 7.0% 15.0% 14.9% 7.7%
Room A/C 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% 39.0% 23.0% 58.0% 36.1%
Lighting 100.0% 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%
B&W TV 65.3% 48.0% 53.0% 53.5% 63.1% 48.7% S51.1% 57.3%

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

Sources:

1. "Niagara Mohawk Power Corporation 1988 Demand Side Management Plan"; NMPC; April 1988
2. "Appliance Saturations Survey 1986"; Long Island Lighting Company; November 1986

. Cambridge Reports; "Evening Survey of Appliance Ownership: July 1986"; Con Edison; 1986

4. "1986 Residential Customer Market Survey”; Rochester Gas and Electric Corporation; Dec. 1987
5. 71985 Residential Appliance Saturation Survey”; New York State Electric & Gas; July 1986

6. "Appliance Saturation Survey: Summer 1986"; Orange and Rockland Utilities, Inc.; August 1986
7. "1987 Appliance Saturation Survey”; Central Hudson Gas & Electric Corporation; Feb. 1988

(98]
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Table 1-5
RESIDENTIAL ELECTRICITY CONSUMPTION
NEW YORK STATE - 1986

UEC per UEC 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%
Cooking range 700 36.1% 253 4.3%
Central air conditioner 1,341 7.7% 103 1.8%
B&W television 100 ST.7% 58 1.0%
Total 5,895 100.0%
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residential end use of electricity at 900 kWh/yr, or 15% of
residential consumption. 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 use. The remaining end uses each account for 7%
or less of total residential use. Miscellaneous end uses
account for 403 kWh/yr, or 7% of total residential use. 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”, end-uses -~- which includes
VCRs, microwave ovens, stereo equipment, and small kitchen
appliances -- is based on the difference between the sum of
a1l other end uses and the actual 1986 statewide average
residential sales per customer of 5,895 kWh/yri/.

Tables 1-6 and 1-7 present our breakdown of peak demand
for the residential sector in summer and winter,
respectively. The first column in these tables contains our
estimates of average demand per appliance. This is
typically calculated as the annual consumption divided by
the the number of hours in a vear. For space conditioning
appliances, the peak demand 1s drawn from the DOE-2
simulation. For air conditioners the average demand is
calculated as the annual consumption (determined in the DOE-
2 simulation) averaged over the three summer months only.

The second column in Tables 1-6 and 1-7 lists estimates
of the ratio of peak-to-average demand for each of the
appliance types during system peaks. These estimates were
derived from a statistical analysis of NMPC sales data?®. By
their statistical nature, these estimates are necessarily
approximate. 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

state. These considerations are counterbalanced by the fact
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Table 1-6
RESIDENTIAL PEAK SUMMER DEMAND
NEW YORK STATE - 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** 195 3.29 643 67.0% 430 36.6%
Refrigerator 153 1.51 231 1202% 278 23.6%
Central A/C** 612 4.42 2,704 7.7% 208 17.7%
Cooking range 80 2.15 172 36.1% 62 5.3%
Clothes dryer 100 1.46 147 35.0% 51 4.4%
Lighting 103 0.42 43 100.0% 43 3.7%
Water heating 365 0.69 252 15.9% 40 3.4%
Freezer 114 1.28 146 25.9% 38 3.2%
Color television 37 0.42 15 152.5% 23 2.0%
B&W television 1 0.42 5 57.7% 3 0.2%
Miscellaneous i 0.42 0 100.0% 0 0.0%
Total 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 WIMTER DEMAND
NEW YORK STATE ~ 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction
per appliance* demand ratio appliance Saturation customer  of total
End use (W) W) (W)
Space heating 1,125 3.88 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 15.9% 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% i3 1.2%
Miscellaneous 1 1.93 2 100.0% 2 0.2%
Total 1,045 100%

* The average demand is equal to the annual consumption divided by 8,760 hours per year.
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that NMPC accounts for the second-largest fraction of houses
of any utility. Since the NMPC peak-to-average demand
analysis provides the best available New York-specific data,
it is relied upon.

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 (except for space conditioning equipment as explained
earlier}). The fourth column contains our saturation
estimates, as presented in Table 4. 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 type. The final column
presents the fraction of residential demand from each
appliance type.

Average peak summer demand per household is 1,177 W.
The peak winter demand 1s somewhat lower at 1,045 W. 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, water heating, lighting, clothes drying and
television viewing. Table 1-7 presents the breakdown of
residential peak demand in the winter. As expected, air
conditioning is replaced by space heating, which accounts
for 314 W per household, or 30.1% of peak demand. Lighting
accounts for 199 W (19%) of peak demand, almost five times
higher than in the summer due to the later hour at which
winter peak occurs and the shorter days during this season.
The remaining 532 W is allocated among refrigerators and
freezers (175 W), televisions (121 W)}, water heating (104
W), clothes drying (89 W), cooking (42 W), and
miscellaneous end uses (2 W).

C. Commercial Sector

The commercial sector accounted for over 40,000 GWh of

electricity sales in 1986, over 40% of total statewide

17



sales??. 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 winter. 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 buildings. 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 territory3l. This study
involved an extensive survey of commercial buildings and the
specification of seven prototype buildings for DOE-2
analysis. Our study uses these prototypes to evaluate
statewide conservation potential. Table 1-8 contains
descriptions of the prototype buildings. 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
person®’. The minimum outside air ventilation requirements
in the Con Ed base case prototypes ranged from 5 to 20 cfm.

It is important to note that the prototype buildings do
not resemble actual buildings. Their hypothetical
construction is an amalgam of various equipment types with
the fraction of floorspace served by each type equal to that
found in the building population at large. 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 system. In effect, we have accounted for the
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Table 1-8

COMMERCIAL BUILDING PROTOTYPES

Office Building

Floorspace: 205,000 ft.2

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: 149,000 ft.2

Floors: 7

Fraction of wall area w/glazing: 15%
Peak lighting demand: 1.59 W/ft.2
Peak equipment demand: .13 W/ ft.2

Hotel

Floorspace: 250,500 f1.2

Floors: 22

Fraction of wall area w/glazing: 30%
Peak lighting demand: 1.01 W/ft.2
Peak equipment demand: 0.54 W/ft.2

Haospital

Floorspace: 320,500 ft.2

Floors: 11

Fraction of wall area w/glazing: 35%
Peak lighting demand: 1.08 W/ft.2
Peak equipment demand: 0.6 W/ft.2

19

Supermarket

Floorspace: 19,500 ft.2

Floors: |

Fraction of wall area w/glazing: 10%
Peak lighting demand: 1.87 W/ft.2
Peak equipment demand: 0.5 W/ft.2

Schosl

Floorspace: 237,100 ft.2

Floors: 6

Fraction of wall area w/glazing: 20%
Peak lighting demand: 2.41 W/ft.2
Peak equipment demand: 1.15 w/ft.2

Small Building

Floorspace: 3,500 ft.2

Floors: 2

Fraction of wall area w/glazing: 17%
Peak lighting demand: 1.28 W/ ft.2
Peak equipment demand: 0.16 w/ft.2



varying saturation of different equipment types prior to the
conservation analysis.

Another noteworthy aspect to the prototypes is the very
low lighting power densities, ranging from 1.01 to 2.41
W/sgq.ft. We attribute this to a number of factors. First,
the New York State Lighting Standards reguire 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 Ed‘s service territory
would increase the cost-effectiveness of conservation
retrofits and increase their penetration. The prototypes
indicate that these two factors have already led to the
adoption of a number of lighting efficiency measures. This
indication is born out by a recent national survey of the
penetration of lighting efficiency measures33. This survey
found that for the Northeast census region, 48% of
fluorescent bulbs and 46% of fluorescent lamp ballasts were
energy~efficient types. 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
overstate the amount of high-efficiency lighting eguipment
that has been installed in the state. A recent survey of
commercial buildings in NMPC's service territory found only
7% of fluorescent lamps and 15% of fluorescent lamp ballasts
to be of high-efficiency types3“.

Use of the Con Ed building prototypes may introduce some
biases intoc our analysis. First, the Con Ed survey focused
primarily on large accounts, with usage above 450,000
kWh/yr. Electricity use in these buildings may not be
representative of all commercial buildings, the majority of
which are much smaller. Second, the survey covered only Con
Ed's service territory: buildings in the rest of the State

may have somewhat different characteristics.
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There are countervailing factors which tend to offset
the potential biases introduced by using the Con EA4
prototypes. First, although very large buildings are in the
minority numerically, they account for a disproportionately
large fraction of consumption. 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 consumption35~ Also, the inclusion of a small
building prototype tends to offset the reliance on large
buildings. 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
nearly 50% of commercial sales statewide.

Finally, in order to provide a check on the validity of
using the Con Ed prototypes, we have compared the results of
our analysis to other estimates of commercial building
electricity intensity. Table 1-9 presents a comparison of
the estimates of average electricity 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 developed for NYSEQ -

a statistical model of commercial sector energy demand
used by the New York State Energy Office (NYSEO) and many of
the utilities for forecasting and analysis3®; (2) Two
analyses done for Con Ed and NMPC by Xenergy Inc.37,38 {(The
Con Ed study i1s the source for our own building prototypes.
The difference between our simulation and Xenergy's appears
to be caused by a "calibration" procedure carried out by
Xenergy. See below.):; (3) Estimates from Massachusetts
Blectric Co. based on a survey of commercial buildings in
their service territory3?.

Cur analysis is in reasonably close agreement with the
other estimates for five 0f the seven buildings analyzed,
the hotel, hospital, education building, small building and
the supermarket. For the remaining two buildings -- offices

and retail stores ~-- our estimates of electricity intensity
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Table 1-9
COMMERCIAL ELECTRICITY INTENSITIES
(saturation-weighted average kWh/sq.f{t.)

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
Con Ed 1.9 6.2 7.6 16.0

Mass. Elec. 4.2 33 3.2 10.7

ACEEE 12.8 6.2 0.5 19.4

CEDMS 4.8 6.1 0.2 111

Retail store NMPC 1.9 5.1 2.0 9.0
Con 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 1.1

Mass. Elec. 5.2 3.9 4.6 13.7

ACEEE 8.3 6.0 39 18.2

CEDMS 5.9 7.3 2.3 16.2

Health facility 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 i2.4 34.5 52.9

CEDMS 5.7 12.7 " 32.5 S5t.1

Supermarket 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 bldg.] 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 INTENSITIES
(saturation-weighted average kWh/sq.ft.)

HVAC* Lighting Misc.* Total

ACEEE 2.1 4.7 0.6 7.3

CEDMS 2.0 4.6 0.2 7.0

Small building* NMPC 1.9 5.8 4.0 11.8
Con Ed 0.2 0.9 0.7 1.7

Mass. Elec. 1.4 1.7 2.5 5.6

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

Sources:

{. CEDMS-PC, Jerry Jackson Assoc., 1986

2. "Characterization of Niagara Mohawk Power Corporation's Commercial Class’, Xenergy Inc.,
1988 (preapred for Niagara Mohawk Power Corp.)

3. "Study of Energy End Uses and Conservation Potential in Selected Segments of the Commercial
Class”, Xenergy Inc., 1987 (prepared for Consolidated Edison Co.)

4. "Supplement 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
England Hydro-Transmission Electric Co.; 1988
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are significantly higher than the other estimates. 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 City's climate zone“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 99.9% of
operating hours). This requirement guided our sizing and
operation of HVAC systems and therefore determined to a
large extent HVAC electricity consumption. In contrast, in
many real buildings, loads are not met for many hours during
the hottest summer days and coldest winter days. As a
result, these buildings will use less HVAC energy. On the
other hand, there are also buildings that are over-
conditioned and are too hot in the winter and too cold in
the summer, thereby using more HVAC energy. Unfortunately,
we have no evidence guantifying this effect and therefore
are unable to estimate whether it might explain the
discrepancy. It does appear that this 1s part of the reason
for the difference between our EUI estimates and those of
Xenergy using the same prototypes. 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 typical building was equal to the
corresponding estimate for the [building typel population as

a whole, "%
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A third possible reason for the differences in HVAC
electricity consumption is that our prototype buildings have
100% saturations of air conditioning and ventilation, while
the saturations of these end uses in the building stock as a
whole are somewhat lower. 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 prevalent. Xenergy
estimates cooling saturations of 100% for office buildings
and 98.1% for retail stores in Con Ed's service territory,
and 75% for office buildings and 42% for retail stores in
NMPC's service territory“?. The inclusion of less than 100%
saturation of cooling and ventilation would significantly
reduce our estimates of HVAC electricity consumption.
Incorporation of Xenergy estimates of cooling and
ventilation saturations in NMPC's service territory would
reduce our estimates of HVAC elelctricity use in offices and
retail buildings by approximately 3 kWh/ft? and 6 kWh/ft?,
respectively.

Finally, the fourth possible reason for the difference
in estimates of HVAC electricity consumption is that our
estimates are based on large buildings, while some of the
other estimates include all building sizes within a
particular building type. 1In particular, the CEDMS, NMPC
and Massachusetts estimates all include a full range of
building sizes in their estimates. Because small buildings
tend to be less electricity intensive (see the EUIs for the
small building prototype), the inclusion of smaller
buildings would tend to lower the estimate of average EUI.

In conclusion, there are a number of factors that, in
combination, might well account for the difference in EUI
estimates. However, given that the discrepancy exists, the
important guestion is how might our potentially overstated
EUI estimates bias our conservation analysis, i1f at all.
Generally, any overestimation of HVAC electricity use will

have a number of impacts. 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 expected.
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
consumption. The result is that as floorspace decreases, a
lighting measure which saves a given amount per square foot
will save less statewide. Second, the cost-effectiveness of
lighting and refrigeration measures should be affected only
to a small degree or not at all. This is because the
majority of savings -- and all of the costs -- from these
measures are independent of HVAC interactions. Even large
changes in HVAC electricity use will affect total savings
from lighting and refrigeration measures only marginally.
Third, to the extent that the potential overestimation of
HVAC electricity 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 savings. 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
efficiency improvements are applied over more hours.

Referring back to Table 1-9, our analysis finds that
supermarkets are by far the most electricity intensive
building type at approximately 53 kWh/ft¢/yr. Office
buildings are the second most electricity intensive at 24
kWh/£t2/yr. Retail buildings, health facilities, hotels and
education buildings all consume between 12 and 19 kKWh/ft/yr.
The small building type has the lowest electricity intensity
at 7 kWh/ft?/vr. Energy use for lighting remains fairly
constant among buildings at 3-7 kWh/ft2/yr except for
supermarkets for which longer hours and higher lighting
levels lead to an electricity intensity of over 12

kWh/ft2/yr.
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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 floorspace.
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 estimates. 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
consumption.

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 by our
education building. Further, we have assigned the CEDMS
miscellaneous building type to our small building prototype.
Finally, the CEDMS restaurant and warehouse building types
were not assigned to any modeled building because their
characteristics and energy use patterns are substantially
different from any of the building types modeled. The
conservation potential of these building types was not
estimated.

Our final estimates of commercial floorspace show a
total of approximately 3,672 million ft?: Office buildings
account for the largest fraction of this total at 28%. The
next largest fractions of total floorspace are from small
buildings (21%), educational buildings (14%), retail stores
{12%), hospitals (5%), hotels (3%) and supermarkets (2%).
The remaining, unanalyzed building types together account
for 16% of total commercial floorspace.

Using 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 39.5% of electricity consumption, by

far the largest fraction. The next largest fraction of
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Table 1-10
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%
Small building 1,051 2,394 308 3,752 9.4%
Other buildings* e — ——— 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

** End use fractions are based only on modeled buildings.
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electricity consumption is due to retail stores (14%),
educational buildings (12%), small buildings (9%),
supermarkets (8%), health facilities (5%), and hotels (2%).
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 analyzed. Lighting
accounts for a third while the remainder is due to
miscellaneous end uses.

D. Industrial Sector

The industrial sector is‘extremely diverse and therefore
difficult to characterize in detail in terms of energy
consumption. 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
198643. Table 1-11 presents a breakdown of electricity use
by industry type. The data presented in this table are
drawn from reports submitted by the utilities to the Federal
Energy Regulatory Commission“%%. Chemicals and allied
products (SIC 28) and electric and electronic machinery (SIC
36) each accounted for just over 3,000 GWh in 1986, or 15%
of electric sales to the industrial sector. Primary metals
(SIC 33), machinery except electrical (5IC 35},
transportation equipment (SIC 37), stone, clay, glass, and
concrete (SIC 32}, paper and allied products {SIC 26), and
food and kindred products (SIC 20) all accounted for 6 to
10% of industrial sales. Mining industries accounted for 1%
of total industrial sales.

Motors are estimated to account for about 75% of
industrial electricity use nationwide®® . %¢.47. We estimate
that motors account for 78% of industrial electricity use in
New York state, as shown in Table 1-11. Thigs estimate is
based on a breakdown of the fraction of electricity used by

motors according to SIC category“S.
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Table 1-11
INDUSTRIAL ELECTRICITY CONSUMPTION
NEW YORK STATE ~ 1986

Electricity
Electricity Fraction consumption Fraction
SIC Industry Consumption of total by motors by motors
(GWh) (GWh)

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 T.1% 1,103.2 76%
32 Stone, Clay, Glass & Concrete Products 1,393.2 6.8% 1,281.8 92%
26 Paper & Alled Products 1,370.9 6.7% 1,110.4 81%
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 Printing, Publishing & Allied Products 503.0 2.5% 367.2 73%
14 Mining, 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 Apparel & Other Finished Products 111.9 0.5% 81.7 73%
24  Lumber & Wood Products Except Furniture 103.8 0.5% 76.8 74%
31 Leather & Leather Products 45.2 0.2% 33.0 73%
25 Furniture & Fixtures 44.0 0.2% 32.6 74%
21 Tobacco Manufacturers 0.1 0.0% 0.1 73%
Total 20,364.9 100% 15,817.5 78%

Sources:
!. Schedule XV, Uniform Statistical Report; Submitted to the NY State Energy Office
2. "Classification 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 base case
characteristics of the motors stock, where motors are
divided into six categories by size. The characteristics
for the six categories are based on a major national study
of electrical consumption by motors4?. The efficiency
assumptions are drawn from two recent reviews of motor
technologies®0.5'., We assume that all motors are of standard
efficiency in the base case. Table 1~12 shows that while
small motors dominate in terms of numbers, large motors
account for the large majority of electricity consumption.
The final column in Table 1-12 contains estimates of the
fraction of motors in each size category that are rebuilt
rather than replaced when they wear out. Rebuilding of a
motor {essentially rewinding the iron core) costs
significantly less than full replacement. Consequently, the
cost-effectiveness of motor efficiency measures depends on
whether a motor would be rebuilt or replaced.

Estimates of how electricity is further divided among
the remaining end uses vary widely depending on industry
type and region, among other factors. For example,
estimates of the fraction of industrial electricity use due
to lighting range from less than 5% to 11%°¢. We
conservatively estimate that lighting accounts for 7% of
total industrial consumption. Thus, industrial processes
(electrolysis, heat, etc.) account for most of the remaining
15% of industrial electricity consumption.

Very little data are available regarding typical peak
demands of industrial equipment. The ratic of peak to
average demand will depend on a number of factors including
industry~-type, number of shifts, and particular industrial
processes. Following a number of recent studies, we make
the simplifying assumption that the peak-to-average ratio
for both industrial motors and lights is equal to the ratio
for the industrial sector as a whole®5. This ratio is
calculated as the ratio of peak demand to the annual

consumption divided by 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) (x1000) (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% i2 94%
> 125 195.00 10.68 3,913 10,500 613,372 6,549 93.3% 1 95%
Total e 391 —_— —_— — 15,817 e - -

Notes:
I. Average usage, cost and efficiency apply to the average size unit in any particular size range.
2. The total demand by industrial motors is equal to 77.7% of the 1986 statewide industrial

demand of 20,364.9 GWh.

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

February 1980 (DOE/CS-0147)

2. W.J. McDonald and H.N. Hickok; "Energy Losses in Electric Power Systems”; IEEE Transactions
on Industry Applications, Vol. TA-21, No.d, pp.803-19; May/June 1985

3. "Energy Efficient Motors in Canada: Technologies, Market Factors and Penetration Rates”;
Marbek Resource Consultants; Ottawa, Canada; Nov. 1987
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hours). 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 1-13.

I1I. UTILITY-SPECIFIC END-~-USE BREAXKDOWHS

A, Central Hudson Gas & Electric

1. Sectoral Breakdown

Total electricity sales for Central Hudson Gas &
Electric in 1986 were 4,159 GWh°%. The industrial sector
accounted for the largest fraction of electricity
consumption at 39% of the total. The residential sector was
the second largest consumer of electricity at 32%. The
commercial sector followed with 22% of total electricity
consumption.

CHG&E experiences its peak demand during the summer.
The annual load factor for the utility -- defined as the
ratio of average annual load to peak load -~ was 62%. The
1986 utility peak demand of 770 MW occurred at approximately
3:00 P.M. on July 7°°. The industrial sector accounted for
approximately 37% of peak summer demand, or 285 MW°6. The
commercial sector followed with 2371 MW. The 1986 winter
peak of 720 MW which occurred on January 15 at approximately
6:00 P.M was 7% lower than the summer peak’’.

2. Residential Sector

The residential sector in CHG&E's service territory in
1986 was composed of approximately 202,000 households, of
which 80% were single-family dwellings®%.57. The remainder of
the housing stock consists of small multi-family buildings
{(2-4 units) at 6%, large multi-family buildings (5+ units)
at 4%, mobile homes at 6% and condominiums and other housing
types at 4%60.

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

as described in the statewide analysis. The estimates of
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Table 1-13
INDUSTRIAL PEAK-TO-AVERAGE DEMAND RATIOS
NEW YORK STATE

Annual Peak demand Peak to Average Ratio*
Utility Consumption Summer  Winter Summer Winter

(GWh) (MW) (MW)
Consolidated Edison 1,436 305 207 1.86 1.26
Niagara Mohawk Power Co. 10,676 1,536 1,551 1.26 1.27
Long Island Lighting Company 1,482 199 255 1.18 1.51
New York State Electric & Gas 2,899 489 516 1.48 1.56
Rochester Gas and Electric 1,781 321 272 1.58 1.34
Orange and Rockland 461 125 108 2.38 2.05
Central Hudson Gas & Electric 1,631 285 215 1.53 1.15
New York State 20,366 3,336 3,071 1.43 1.32

*Peak-to-Average Ratio is defined as the ratio of the peak demand to the average annual demand.

Sources:
I. Schedule XV, 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 customer of total
End use (kWh/yr) (%) (kWh/yr) (%)
Refrigerator 1,340 121.6% 1,629 24.0%
Space heating 10,150 10.5% 1,066 15.7%
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%
Cooking range 700 59.0% 413 6.1%
Room air conditioner 453 63.4% 287 4.2%
Central air conditioner 1,516 7.0% 106 1.6%
B&W television 100 63.1% 63 0.9%
Total 6,801 100.0%
Notes:

I. Reported 1986 average consumption per household was 6,492 kWh/yr.

Source: "Financial Statistics of the Major Privately Owned Utilities Within

New York State”; NY State Dept. 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 a downstate climate zone. The saturation estimates are
from a 1987 CHG&E residential appliance saturation survey®'.

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,629
kWh/yr, or 24% 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 1,066 kWh/yr,
or 15.7% of residential consumption. Lighting is the third
largest residential end use of electricity at 900 kWh/yr, or
13.2% of residential consumption. Water heating follows at
832 kWh/vr (12.2%}. The remaining end uses each account for
less than 10% of total residential use.

For the statewide analysis and utility-specific
analyses, we have typically assumed that electricity use by
the remaining unanalyzed, or "miscellaneous," 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 customer. However, for CHG&E
our estimated consumption of the analyzed end-uses is 309
kWh/yr over the reported average residential consumption of
6,492 kWh/yrél. Clearly, we have overestimated the
consumption of one or more of the end-uses. 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
stand.

Tables 1-15 and 1-16 present our breakdown of peak
demand for CHG&E's residential sector in summer and winter,
respectively. Average peak summer demand per household is
1,334 W, The peak winter demand is somewhat higher at 1,418
W. Air conditioning accounts for 659 W per household, or

almost half of residential peak summer demand.
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Table 1-15
RESIDENTIAL PEAK SUMMER DEMAND
CENTRAL HUDSON GAS & 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) (%)
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 ) 159.6% 24 1.8%
B&W television Il 0.42 3 63.1% 3 0.2%
Miscellaneous 0 0.42 0 160.0% 0 0.0%
Total 1,334 100%

* 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 1-16
RESIDENTIAL PEAK WINTER DEMAND
CENTRAL HUDSON GAS & ELECTRIC ~ 1986

Coincident Coincident

Avg. demand Peak/average demand per demand per Fraction

per appliance* demand ratio appliance Saturation customer of total
End use (W) (%) 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 [.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 demand. The remaining 331 W is divided between the
other end uses.

Table 1-16 presents the breakdown of residential peak
demand in the winter. As expected, air conditioning is
replaced by space heating, which accounts for 492 W per
household, or 35% of peak demand. Lighting accounts for 1989
W (14%) of peak demand, almost five times higher than in the
summer due to the later hour and shorter days at which the
winter peak occurs. The remaining 726 W is divided between
the other end uses.

3. Commercial Sector

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 as
it was for the residential space conditioning analysis. For
CHG&E's service territory, we have used the modeling results
based on the downstate climate zone.

Our estimate of the distribution of floorspace among the
various building types is taken from the CEDMS model as
described earlier. We estimate total commercial floorspace
in CHG&E's service territory at approximately 100 million
Frl. Small buildings account for the largest fraction of
this total at 28%. The next largest fractions of total
floorspace are from educational buildings {(18%), office
buildings (16%), and retail stores {12%). Unanalyzed
building types account for 10% of total commercial
floorspace.

Using our floorspace estimates and the DOE~-2 modeling
results for the downstate climate zone, we have compiled a
breakdown of electricity consumption by building type and by
end use in CHG&E's service territory. This breakdown is
presented in Table 1-17. Office buildings account for 25%

of electricity consumption. The next largest fractions of
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Table 1-17
COMMERCIAL 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%
Health facility 38 26 7 80 8.6%
Supermarket 12 22 61 95 10.2%
Education bidg. 73 54 26 153 16.4%
Small building 36 78 10 124 13.3%
Other buildings™ ——— i - 68 7.3%
Total 434 296 133 931
Fraction™* 50.3% 34.3% 15.4%

* There is no end-use breakdown for "other buildings" because they were not modeled.
** End use fractions are based only on modeled buildings.
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electricity consumption are due to educational buildings
(16%), retail stores (15%), small buildings (13%), and
supermarkets (10%). The remaining building types account
for less than 10% each. Unanalyzed building types account
for 7% of commercial electricity consumption. In terms of
end use, HVAC accounts for 50% of the electricity consumed
in CHG&E's commercial sector while lighting accounts for a
third.

4. Industrial Sector

Table 1-18 presents a breakdown of electricity use by
industry type. The data presented in this table is drawn
from reports submitted by the utilities to the New York
State Energy Officeb3. Chemicals and allied products (SIC
28) and electric and electronic machinery (SIC 36) each
accounted for just over 3,000 GWh in 1986 or 15% of electric
sales to the industrial sector. Primary metals (SIC 33),
machinery except electrical (SIC 35), transportation
equipment (SIC 37}, stone, clay, glass, and concrete (SIC
32), paper and allied products {(SIC 26), and food and
kindred products (SIC 20) all accounted for 6 to 10% of
industrial sales.

We estimate that motors account for 84% of industrial
electricity use in CHG&E's service territory, as shown in
Table 1~-18. This estimate is based on a breakdown of
fraction of electricity used by motors by SIC code
nationwide®%. We further estimate that lighting accounts for
7% of total industrial consumption and that processing
(electrolysis, heat, etc.) accounts for most of the

remaining 15% of industrial electricity consumption.

B. Consolidated Edison Company of New York Inc.

. Sectoral Breakdown

Total electricity sales for Consolidated Edison in 1986
were 30,167 GWhé°. The commercial sector accounted for the

largest fraction of electricity consumption at 67% of the
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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% 447 85%
26 Paper & Alled 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%
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 74%
29 Petroleum Refining and Related Industries 1.9 0.1% 1.6 83%
23 Apparel & Other Finished Products 1.5 0.1% 1.1 73%
24 Lumber & Wood Products Except Furniture 1.1 0.1% 0.8 74%
31 Leather & Leather Products 0.5 0.0% 0.3 73%
38 Measuring, Analyzing & Controlling Instruments 0.3 0.0% 0.2 70%
21 Tobacco Manufacturers 0.1 0.0% 0.0 73%
37 Transportation Equipment 0.0 0.0% 0.0 76%
Other Industrial 0.0 0.0% — N/A
Total 1,630.6 100.0% 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 and Pumps”; U.S. Dept. of Energy; Feb. 1980
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total. The residential sector was the second largest
consumer of electricity at 27%.

Con Ed experiences its peak demand during the summer.
The annual load factor for the utility -- defined as the
ratio of average annual load to peak load -- was 45%. The
1986 utility peak demand of 7,641 MW occurred at
approximately 4:00 P.M. on July 7%. The commercial sector
accounted for approximately 61% of peak summer demand, or
4,653 MWS7. The residential sector followed with 2,670 MW.
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
peakbts.

2. Regidential Sector

The residential sector in Con Ed's service territory in
1986 was composed cof approximately 2,475,000 households, of
which 84% were multi-family buildings®?.70. The remainder of
the housing stock consists of single-family dwellings at 15%
and other housing types (<1%).

A detailed breakdown of electricity use in Con Ed's
residential sector is presented in Table 1-19. The UEC
estimates in Table 1-19 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
on a downstate climate zone. The saturation estimates are
from a 1986 Con Ed residential appliance saturation survey’'.

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,442
kWh/vr, or 34% of total residential consumption. The large
share is due to a moderately large UEC combined with a very
high saturation. Lighting is the second largest residential
end use of electricity at 900 kWh/vyvr, or 21.5% of
residential consumption. Television viewing {color and
black & white combined) is the third largest residential end

use of electricity at 572 kWh/vyr, or 13.7% of residential
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Table 1-19

RESIDENTIAL ELECTRICITY CONSUMPTION
CONSOLIDATED EDISON - 1986

UEC per UEC 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 52% 292 7.0%
Single-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% 88 2.1%
B&W television 100 65.3% 65 1.6%
Total 4,190 100.0%
Notes:

I. Reported 1986 average consumption per household was 4,179 kWh/yr.
Source: "Financial Statistics of the Major Privately Owned Utilities Within

New York State"; NY State Dept. of Public Service; 1986
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consumption. The remaining end uses each account for 2-10%
of total residential use.

For the statewide analysis and utility-specific
analyses, we have assumed that typical électricity use by
the remaining unanalyzed, or "miscellaneous", end-uses --
which includes VCRs, microwave ovens, stereo eguipment, and
small kitchen appliances ~- is based on the difference
between the sum of all other end uses and the actual 1986
averadge residential sales per customer. 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 kWh/yr’2. Clearly, we have overestimated the
consumption of one or more of the end-uses. 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
stand.

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

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 occurs. Space heating accounts for 146 W per
household, or 21% of peak demand.

3. Commercial Sector

As described earlier, our analysis of commercial sector
buildings is based on a simulation of seven different

building types -~ offices, retail stores, hotels, hospitals,



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 [.51 231 107.6% 249 20.8%
Central A/C** 692 4.45 3,083 5.8% 179 15.0%
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 summer months only.
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Table 1-21
RESIDENTIAL PEAK WINTER DEMAND
CONSOLIDATED EDISON -~ 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction
per appliance* demand ratio appliance Saturation customer of total
End use W) (%) (W) (%) (W) (%)
Lighting 103 1.93 199 100.0% 199 28.6%
Space heating 750 3.74 2,806 5.2% 146 21.0%
Refrigerator 153 0.76 116 107.6% 125 18.0%
Color television 37 1.93 71 158.3% 112 16.1%
Water heating 365 1.78 651 5.5% 36 5.2%
Clothes dryer 100 2.54 255 11.4% 29 4.2%
Cooking range 80 1.46 117 18.3% 21 3.1%
B&W television 1 1.93 22 65.3% 14 2.1%
Freezer {14 1.18 135 9.3% 13 1.8%
Total 695 100%

* The average demand is equal to the annual consumption divided by 8,760 hours per year.
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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 analysis. For
Con Ed's service territory, we have used the modeling
results based on the downstate climate zone.

We estimate a total of approximately 1,752 million f£t?
of commercial floorspace in Con Ed's service territory.
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 types each account for less than 10% of total
commercial floorspace.

Our breakdown of electricity consumption by building
type and by end use in Con Ed's service territory 1is
presented in Table 1-22. Office buildings account for 52%
of electricity consumption, by far the largest fraction.

The next largest fraction of electricity consumption is due
to retail stores (12%). Unanalyzed building types account
for 9% of commercial electricity consumption while the other
analyzed building types each account for less than 8% of
commercial electricity consumption. In terms of end use,
HVAC accounts for almost 60% of the electricity consumed in
Con Ed's commercial sector. Lighting accounts for almost a
third.

4, Industrial Sector

Table 1~23 presents a breakdown of electricity use by
industry type. The data presented in this table is drawn
from reports submitted by the utilities to the New York
State Energy Office’. Miscellaneous manufacturing (SIC 39)
accounted for 230 GWh in 1986, or 16% of electric sales to
the industrial sector. 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 10% of industrial consumption.
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Table [-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 1,412 661 48 2,121 11.6%
Hotel 260 106 62 428 2.3%
Health 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 [,350 7.4%
Other buildings® — — — 1,686 9.2%
Total 9,725 5,196 1,725 18,332
Fraction** 58.4% 31.2% 10.4%

* There is no end-use breakdown for "other buildings” because they were not modeled.
** End use fractions are based only on modeled buildings.
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Table 1-23
INDUSTRIAL ELECTRICITY CONSUMPTION
CONSOLIDATED EDISON - 1986

Electricity
Electricity Fraction consumption Fraction
SIC Industry 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 & Alled Products 40.7 2.8% 33.0 81%
38 Measuring, Analyzing & Controlling instruments 40.3 2.8% 28.2 70%
33 Primary Metal Industries 39.9 2.8% 30.8 77%
22 Textile Mill Products 21.8 1.5% 17.2 79%
32 Stone, Clay, Glass & Concrete Products 21.1 1.5% 19.4 92%
29 Petroleum Refining and Related Industries 9.3 0.6% 7.7 83%
31 Leather & Leather Products 6.4 0.4% 4.6 73%
24 Lumber & Wood Products Except Furniture 4.3 0.3% 3.2 74%
25 Furniture & Fixtures 4.3 0.3% 3.2 74%

Mining, Quarrying & Oil and Gas Extraction 0.0 0.0% —— N/A
21  Tobacco Manufacturers 0.0 0.0% 0.0 73%

Other Industrial 0.0 0.0% - N/A

Total 1,435.5  100.0% 1,094.6 76%

Sources:

I. Schedule XV, Uniform Statistical Report; Submitted to the NY State Energy Office
2. "Classification and Evaluation of Electric Motors and Pumps”; U.S. Dept. of Energy; 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 1-43. This estimate is based on a breakdown of
fraction of electricity used by motors by SIC code
nationwide’s. We further estimate that lighting accounts for
7% of total industrial consumption and that processing
{electrolysis, heat, etc.) accounts for most of the

remaining 17% of industrial electricity consumption.

C. Long Island Lighting Company

1. Sectoral Breakdown

Total electricity sales for Long Island Lighting Company
in 1986 were 14,394 GWh/>. The residential sector accounted
for the largest fraction of electricity consumption at 43%
of the total. The commercial sector was the second largest
consumer of electricity at 36%. The industrial sector
followed with 10% of total electricity consumption.

LILCO experiences its peak demand during the summer.
The annual load factor for the utility -- defined as the
ratio of average annual load to peak load -~ was 50%. The
1986 utility peak demand of 3,387 MW occurred at
approximately 6:00 P.M. on July 77¢. The residential sector
accounted for approximately 56% of peak summer demand, or
1,853 MW ’. The commercial sector followed with 1,257 MW,
The 1986 winter peak of 2,577 MW which occurred on January
28 &t approximately 7:00 P.M was 24% lower than the summer
peak’8.

2. Residential Sector

The residential sector in LILCO's service territory in
1986 was composed of approximately 861,000 households, of
which 88% were single-family dwellings/?.80. The remainder of
the housing stock consists of small multi-family buildings
(2-4 units) at 5%, large multi-family buildings (5+ units)
at 4%, mobile homes at 1% and condominiums at 2%.

A detailed breakdown of electricity use in LILCO's

residential sector is presented in Table 1-24. The UEC

51



Table 1-24

RESIDENTIAL ELECTRICITY CONSUMPTION
LONG ISLAND LIGHTING COMPANY -~ 1986

UEC per UEC per  Fraction
appliance Saturation customer of total
End use (kWh/yr) (%) (kWh/yr) (%)
Refrigerator 1,340 125.0% 1,675 23.1%
Miscellaneous 1,482 100.0% 1,482 20.4%
Lighting 900 100.0% 900 12.4%
Color television 320 185.0% 562 8.2%
Space heating 10,538 5.0% 529 7.3%
Single-family 11,354 4.8%
Multi-family 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%
Water heating 3,200 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 7,260 100.0%
Notes:

I. Reported 1986 average consumption per household was 7,260 kWh/yr.
Source: "Financial Statistics of the Major Privately Owned Utilities Within

New York State”; NY State Dept. of Public Service; 1986
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estimates in Table 1-24 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
(alsc as described in the statewide analysis) and are based
on a downstate climate zone. The saturation estimates are
from a 1986 LILCO residential appliance saturation surveyd'.

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,675
kWh/yr, or 23% of total residential consumption. The large
share is due to a moderately large UEC combined with a very
high saturation. Miscellaneous uses are the second largest
residential end use of electricity at 1,482 kWh/yr, or 20%
of residential consumption. Lighting is the third largest
residential end use of electricity at %00 kWh/yr, or 12% of
residential consumption. The remaining end uses each
account for less than 10% of total residential use.

Tables 1-25 and 1-26 present ocur breakdown of peak
demand for LILCO's residential sector in summer and winter,
respectively. Average peak summer demand per household is
1,864 W, The peak winter demand is 28% lower at 1,336 W.
Air conditioning accounts for 1,208 W per household, or
almost two~thirds of residential peak summer demand.
Refrigerators and freezers together account for 327 W or 17%
of peak demand. The remaining end uses each account for
less than 5% of peak summer demand.

Table 1-26 presents the breakdown of residential peak
demand in the winter. Air conditioning is replaced by
miscellaneous end-uses which accounted for 327 W (24%),
space heating at 243 W (18%) and lighting at 199 W (15%).
The remaining 567 W is divided between the other end uses.

3. Commercial Sector

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 as



Table 1-25
RESIDENTIAL PEAK SUMMER DEMAND
LONG ISLAND LIGHTING CO. ~ 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction
per appliance™ demand ratioc appliance Saturation customer of total
Appliance W) (%) (W) (%) (W) (%)
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%
Refrigerator 153 1.51 231 125.0% 289 15.5%
Cooking range 80 2.15 172 50.0% 86 4.6%
Clothes dryer 100 1.46 147 55.0% 81 4.3%
Miscellaneous 169 0.42 71 100.0% 71 3.8%
Lighting 103 0.42 43 100.0% 43 2.3%
Freezer it4 1.28 146 26.0% 38 2.0%
Color television 37 0.42 15 185.0% 28 1.5%
Water heating 365 0.69 252 7.0% 18 0.9%
B&W television 11 0.42 5 53.0% 3 0.1%
Total 1,864 100%

* 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 1-26

RESIDENTIAL PEAK WINTER DEMAND
LONG ISLAND LIGHTING CO. - 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction
per appliance* demand ratio appliance Saturation  customer of total
End use W) (%) W) (%) W) (%)
Miscellaneous 169 1.93 327 100.0% 327 24.5%
Space heating 1,233 3.94 4,863 5.0% 243 18.2%
Lighting 103 1.93 199 100.0% 199 14.9%
Refrigerator 153 0.76 116 125.0% 146 10.9%
Clothes dryer 100 2.54 255 35.0% 140 10.5%
Color television 37 1.93 71 185.0% 131 9.8%
Cooking range 80 1.46 117 50.0% 58 4.4%
Water heating 365 1.78 651 7.0% 46 3.4%
Freezer 114 1.18 135 26.0% 35 2.6%
B&W television 11 1.93 22 53.0% 12 0.9%
Total 1,336 100%

* The average demand is equal to the annual consumption divided by 8,760 hours per year.
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it was for the residential space conditioning analysis. For
LILCO's service territory, we have used the modeling results
based on the downstate climate zone.

We estimate that total commercial floorspace in LILCO's
service territory is approximately 554 million ft2. 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.

Unanalyzed 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 electricity
consumption by building type and by end use in LILCO's
service territory. This breakdown is presented in Table 1~
27. Office buildings account for 31% of electricity
consumption, by far the largest fraction. The next largest
fractions of electricity consumption are due to retail
stores (17%), educational buildings (11%), small buildings
(11%}) and supermarkets (10%). Unanalyzed building types
account for 10% of commercial electricity consumption. HVAC
accounts for over 50% of commercial electricity consumption
when broken down by end use, while lighting accounts for
just over a third.

4. Industrial Sector

Table 1-28 presents a breakdown of electricity use by
industry type. The data presented in this table 1s drawn
from reports submitted by the utilities to the New York
State Energy Officed?. Transportation equipment (SIC 37) and
electric and electronic machinery (SIC 36) each accounted
for just over 300 GWh in 1986 or 21-22% of electric sales to
the industrial sector. The remaining SIC sectors each
accounted for less than 10% of industrial sales.

We estimate that motors account for 78% of industrial
electricity use in LILCO's service territory, as shown in
Table 1-28., This estimate is based on a breakdown of

fraction of electricity used by motors by SIC code
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Table 1-27
COMMERCIAL ELECTRICITY CONSUMPTION
LONG ISLAND LIGHTING CO. - 1986

(GWh/year)
HVAC Lighting Miscellaneous Total Fraction

Office building 1,093 436 64 1,593 30.9%
Retail store 583 273 20 876 17.0%
Hotel 26 10 6 47 0.8%
Health facility 149 103 67 319 6.2%
Supermarket 62 117 325 503 9.8%
Education bldg. 344 252 124 720 14.0%
Small building 164 353 45 563 16.9%
Other buildings*® B - 536 10.4%
Total 2,421 1,544 652 5,154
Fraction®* 52.4% 33.4% 14.1%

* There is no end-use breakdown for "other buildings” because they were not modeled.
** End use fractions are based only on modeled buildings.

U1
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Table {-28
INDUSTRIAL ELECTRICITY CONSUMPTION
LONG ISLAND LIGHTING CO. ~ 1986

Electricity
Electricity Fraction consumption Fraction

SIC Industry Consumption of total by motors by motors
(GWh) (GWh)
37 Transportation Equipment 328.2 22.2% 249.5 76%
36 Electric & Electronic Machinery 3163 21.3% 262.5 83%
35 Machinery except Electrical 139.7 9.4% [13.2 81%
38 Measuring, Analyzing & Controlling Instruments i32.6 9.0% 92.8 70%
Other Industrial 102.6 6.9% —_— N/A
27 Printing, Publishing & 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% 512 83%
26 Paper & Alled Products 48.7 3.3% 39.5 81%
33 Primarv Metal Industries 32.1 2.2% 247 77%
Mining, Quarrying & Oil and Gas Extraction —— e — N/A
2t Tobacco Manufacturers 0.0 0.0% 0.0 73%
22 Textile Mill Products 0.0 0.0% 0.0 79%
23 Apparel & Other Finished Products 0.0 0.0% 0.0 73%
24  Lumber & Wood Products Except Furniture 0.0 0.0% 0.0 T74%
25 Furniture & Fixtures 0.0 0.0% 0.0 74%
28  Petroleum Refining and Related Industries 0.0 0.0% 0.0 8T%
31  Leather & Leather Products 0.0 0.0% 0.0 73%
32 Stone, Clay, Glass & Concrete Products 0.0 0.0% 0.0 2%
39 Miscellaneous Manufacturing 0.0 0.0% 0.0 70%
Total 1,481.5 100.0% b,155.4 78%
Sources:

I. Schedule XV, Uniform Statistical Report; Submitted to the NY State Energy Office
2. "Classification and Evaluation of Electric Motors and Pumps’; U.S. Dept. of Energy; Feb. 1980
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nationwided3. We further estimate that lighting accounts for
7% of total industrial consumption and that processing
(electrolysis, heat, etc.) accounts for most of the

remaining 15% of industrial electricity consumption.

D. New York State Electric & Gas Corwmoration

1. Sectoral Breakdown

Total electricity sales for New York State Electric &
Gas in 1986 were 11,807 GWhd4. The residential sector
accounted for the largest fraction of electricity
consumption at 41% of the total. The industrial sector was
the second largest consumer of electricity at 25%. The
commercial sector followed with 23% of total electricity
consumption.

NYSEG experiences its peak demand during the winter.
The annual load factor for the utility -~ defined as the
ratio of average annual load to peak load -- was 72%. The
1986 utility peak demand of 2,268 MW occurred at
approximately January 14 at 7:00 p.M8°. 7The residential
sector accounted for approximately 42% of peak winter
demand, or 942 Mwds. The commercial sector followed with 785
MW, The 1986 summer peak of 1,8%4 MW which occurred at
approximately 1:00 P.M. on July 7 was 16% lower than the
winter peak8d’.

2. Resgidential Sector

The residential sector in NYSEG's service territory in
1986 was composed of approximately 635,000 households, of
which 74% were single-family dwellings89.8%. The remainder of
the housing stock consists of small multi-family buildings
{24 units) at 11%, large multi-family buildings (5+ units)
at 3%, mobile homes at 9% and condominiums and other housing
tvpes at 3%.

A detalled breakdown of electricity use in NYSEG's
regsidential sector is presented in Table 1-29. The UEC
estimates in Table 1-29 are taken from a variety of sources,

as described in the statewide analysis. The estimates of



Table 1-29

RESIDENTIAL ELECTRICITY CONSUMPTION
NEW YORK STATE ELECTRIC & GAS - {986

UEC per UEC per  Fraction
appliance Saturation customer of total
End use (kWh/yr) (%) (kWh/yr) (%)
Refrigerator 1,340 122.0% 1,635 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%
Lighting 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 6.1%
Color television 320 123.5% 395 5.2%
Cooking range 700 53.0% 371 4.9%
Room air conditioner 278 27.5% 76 1.0%
B&W television 100 53.5% 54 0.7%
Central air conditioner 989 4.0% 40 0.5%
Total 7,538 100.0%
Notes:

I. Reported 1986 average consumption per household was 7,538 kWh/yr.

Source: "Financial Statistics of the Major Privately Owned Utilities Within

Mew York State”; NY State Dept. of Public Service; 1986

60



space conditioning UECs are drawn from DOE-2 simulations
(also as described in the statewide analysis) and are based
on an upstate climate zone. The saturation estimates are
from a 1985 NYSEG residential appliance saturation survey?C.

QCur analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,635
kWh/vr, or 22% 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 consumption. Water heating is the
third largest residential end use of electricity at 1,056
kWh/yr, or 14% of residential consumption.

Tables 1-30 and 1-31 present our breakdown of peak
demand for NYSEG's residential sector in summer and winter,
respectively. Average peak summer demand per household is
868 W. The peak winter 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. The remaining end uses each account for less than
10% of residential peak summer demand.

Table 1-31 presents the breakdown of residential peak
demand in the winter. Space heating accounts for 595 W per
household, or 35% of peak demand. Water heating, lighting,
refrigerators and freezers and miscellanesous end-uses each
account for 10-13% of peak demand. The remaining 293 W is
divided between the other end uses.

3. Commercial Sector

Aw 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 as

it was for the residential space conditioning analysis. For
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Table 1-30
RESIDENTIAL PEAK SUMMER DEMAND
MNEW 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
Appliance 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 4.0% 78 9.0%
Clothes dryer 100 1.46 147 52.0% 76 8.8%
Freezer 114 [.28 146 51.0% 75 8.6%
Lighting 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%
B&W television i 0.42 5 53.5% 3 0.3%
Total 868 100%

* 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 [-31
RESIDENTIAL PEAK WINTER 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
End use W) (%) W) (%) (W) (%)
Space heating 1,515 3.93 5,947 10.0% 595 35.3%
Water heating 365 1.78 651 33.0% 215 12.7%
Lighting 103 1.93 199 100.0% 199 11.8%
Miscellaneous 89 1.93 173 100.0% 173 10.3%
Refrigerator 153 0.76 116 122.0% 142 8.4%
Clothes dryer 100 2.54 255 52.0% 132 7.9%
Color television 37 1.93 71 123.5% 87 5.2%
Freezer 114 1.18 135 51.0% 69 4.1%
Cooking range 80 1.46 117 53.0% 62 3.7%
B&W television 11 1.93 22 53.5% 12 0.7%
Total 1,686 100%

* The average demand is equal to the annual consumption divided by 8,760 hours per year.
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NYSEG's service territory, we have used the modeling results
based on the upstate climate zone. ‘

Qur estimates of commercial floorspace are derived from
the CEDMS model as described earlier. We estimate total
commercial floorspace in NYSEG's service territory at
approximately 281 million £t?. 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 floorspace.

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 territory. This breakdown is presented in Table
1-32. Electricity 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, respectively.
Unanalyzed building types account for 9% of commercial
electricity consumption. In terms of end use, HVAC accounts
for just under half of the electricity consumed in NYSEG's
commercial sector. Lighting accounts for 36% while
miscellaneous end uses account for the remaining 16% of
commercial electricity consumption.

4. Industrial Sector

Table 1-33 presents a breakdown of electricity use by
industry type. The data presented in this table is drawn
from reports submitted by the utilities to the New York
State Energy Office’’. Machinery (except electrical) (SIC
35) accounted for 18% 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 sales. The remaining industrial sectors each
accounted for less than 10% of industrial sales.

We estimate that motors account for 80% of industrial

electricity use in NYSEG's service territory, as shown in
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Table {-32
COMMERCIAL ELECTRICITY CONSUMPTION
NEW YORK STATE 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 facility 64 49 32 145 52%
Supermarket 29 67 187 284 10.2%
Education bldg. 249 200 98 547 19.7%
Small building 87 220 28 335 12.1%
Other buildings* — _— ——— 255 9.2%
Total 1,223 896 398 2,772
Fraction™* 48.6% 35.6% 15.8%

* There is no end-use breakdown for "other buildings” because they were not moedeled.
** End use fractions are based only on modeled buildings.

65



Table 1-33
INDUSTRIAL ELECTRICITY CONSUMPTIOCN
NEW YORK STATE ELECTRIC & GAS ~ 1986

Electricity
Electricity Fraction consumpticn Fraction
SIC Industry Consumption of total by motors by motors
(GWh) (GWh)
35 Machinery except Electrical 529.3 18.3% 428.7 81%
Other Industrial 3304 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%
20 Food and Kindred Products 236.3 8.1% 191.4 81%
36 Electric & Electronic Machinery 230.6 8.0% 191.4 83%
28 Chemicals & Allied Products 177.3 6.1% L7 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 Measuring, Analyzing & Controlling Instruments 75.5 2.6% 52.9 T0%
26 Paper & Alled Products 72.0 2.5% 58.3 8§1%
Mining, Quarrying & Oil and Gas Extraction 67.4 2.3% —— N/A
27 Printing, Publishing & Allied Products 65.2 2.2% 47.6 73%
33 Primary Metal Industries 61.2 2.1% 47.1 T7%
29 Petroleum Refining and Related Industries 41.5 1.4% 34.4 83%
24 Lumber & Wood Products Except Furniture 32.9 1% 243 T4%
25 Furniture & Fixtures 206.6 0.9% 19.7 T4%
39 Miscellaneous Manufacturing 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 Apparel & Other Finished Products 7.3 0.3% 5.3 73%
21 Tobacco Manufacturers 0.0 0.0% 0.0 73%
Total 2,899.4  100.0% 2,329.4 80%
Sources:

I. Schedule XV, Uniform Statistical Report; Submitted to the New York State Energy OfTice
2. "Classification and Evaluation of Electric Motors and Pumps”; U.S. Dept. of Energy; Feb. 1980

66



Table 1-33. This estimate is based on a breakdown of
fraction of electricity used by motors by SIC code
nationwide??. We further estimate that lighting accounts for
7% of total industrial consumption and that processing
{electrolysis, heat, etc.) account for most of the remaining

13% of industrial electricity consumption.

E. Niagara Mohawk Power Corporation

1. Sectoral Breakdown

Total electricity sales for the Niagara Mohawk Power
Corporation in 1986 were 30,374 GWh?3. The industrial sector
accounted for the largest fraction of electricity
consumption at 35% of the total. The commercial sector was
the second largest consumer of electricity at 34%. The
residential 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
of average annual load to peak load -- was 68%. The 1986
utility peak demand of 5,563 MW occurred on January 14 at
approximately 7:00 P.M%%. The residential sector accounted
for approximately 40% of peak summer demand, or 2,216 MW?5 .
The commercial sector followed with 1,772 MW. The 1986
summer peak of 5,171 MW which occurred at approximately 2:00
P.M. on July 7 was 7% lower than the winter peak?¢.

2. Resgidential Sector

The residential sector in NMPC's service territory in
1986 was composed of approximately 1,276,000 households, of
which 65% were single~family dwellings?/.98. The remainder of
the housing stock consists of small multi-family buildings
(2-4 units) at 24%, large multi-family buildings (5+ units)
at 6%, and mobile homes at 5%.

A detailed breakdown of electricity use in NMPC's
residential sector is presented in Table 1-34. The UEC
estimates in Table 1-34 are taken from a variety of sources,

as described in the statewide analysis. The estimates of
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Table 1-34

RESIDENTIAL ELECTRICITY CONSUMPTION
MNIAGARA MOHAWK POWER CORPORATION-~ 1986

UEC per UEC per  Fraction
appliance Saturation customer of total
End use (kWh/yr) (%) (kWh/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% 153 2.1%
Central air conditioner 989 6.7% 66 0.9%
Room air conditioner 278 22.0% 6l 0.8%
B&W television 100 50.0% 50 0.7%
Total 7,215 100.0%
Notes:

I. Reported 1986 average consumption per household was 7,215 kWh/yr.

Source: "Financial Statistics of the Major Privately Owned Utilities Within

New York State”; NY State Dept. 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 zone. The saturation estimates are
from a 1986 NMPC residential appliance saturation survey?’’.

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,900
kWh/yr, or 26% 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 1,438 kWh/yr,
or 20% of residential consumption, Water heating is the
third largest residential end use of electricity at 1,037
kWh/yr, or 14.4% of residential consumption.

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 W. The peak winter demand is almost twice as high at
1,604 W, Refrigerators and freezers together account for
385 W or 43% of peak summer demand. Air conditioning
accounts for a further 19% W per household, or 22% of
residential peak summer demand. The remaining end uses each
account for less than 10% of peak residential summer demand.

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, lighting
and refrigerators and freezers each account for 10-13% of
peak demand.

3. Commercial Sector

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 as
it was for the residential space conditioning analysis. For
NMPC's service territory, we have used the modeling results

based on the upstate climate zone.
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Table 1-35
RESIDENTIAL PEAK SUMMER DEMAND
NIAGARA MOHAWK POWER CORP. - 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 I5 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 POWER CORP. - 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction
per appliance* demand ratio appliance Saturation  customer of total
End use (W) (%) W) (%) W) (%)
Space heating 1,540 3.93 6,055 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 NMPC's
service territory at approximately 700 million £t2. 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 by 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 nextblargest
fractions of electricity congumption are due to educational
buildings (16%), retail stores (15%), and small buildings
(11%). 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 sector.

4. Industrial Sector

Table 1-38 presents a breakdown of electricity use by
industry type. The data presented in this table is drawn
from reports submitted by the utilities to the New York
State Energy Officel00. Chemicals and allied products (SIC
28) accounted for 2,500 GWh in 1986 or 23% of electric sales
to the industrial sector. Primary metals (SIC 33) and paper
and allied products (SIC 26) accounted for 18% and 11% of
industrial sales, respectively. The remaining industries
each accounted for less than 10% of total industrial sales.

We estimate that motors account for 76% of industrial
electricity 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'0'. We further estimate that lighting accounts

for 7% of total industrial consumption and that processing
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Table 1-37
COMMERCIAL ELECTRICITY CONSUMPTION
NIAGARA MOHAWK POWER CORP. - 1986

(GWh/year)
HVAC Lighting Miscellaneous Total Fraction

Office building 2,099 850 j24 3,073 30.0%
Retail store 998 519 38 1,554 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 1,680 16.4%
Small building 284 723 93 1,098 10.7%
Other buildings® — —— —— 996 9.7%
Total 4,653 3,216 1,397 10,260
Fraction®* 50.2% 34.7% i5.1%

* There is no end-use breakdown for "other buildings" because they were not modeled.
** End use fractions are based only on modeled buildings.
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Table 1-38
INDUSTRIAL ELECTRICITY CONSUMPTION
NIAGARA MOHAWK POWER CORP. - 1986

Electricity
Electricity Fraction consumption Fraction
SIC Industry Consumption of total by motors by motors
(GWh) (GWh)
28 Chemicals & Allied Products 2,488.5 23.3% 1,567.8 63%
33 Primary Metal Industries 1,896.0 17.8% 1,459.9 T7%
26 Paper & Alled 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 Transportation Equipment 778.8 7.3% 591.9 76%
20  Food and Kindred Products 651.9 6.1% 528.0 81%
39 Miscellaneous Manufacturing 436.4 4.1% 305.5 70%
35 Machinery except Electrical 413.2 3.9% 334.7 81%
30 Rubber & Misc. Plastics Products 345.1 3.2% 300.2 87%
34 Fabricated Metal Products 273.2 2.6% 232.2 85%
Mining, Quarrying & Oil and Gas Extraction 110.8 1.0% — N/A
27 Printing, Publishing & Allied Products 103.7 1.0% 75.7 73%
38 Measuring, Analyzing & Controlling Instruments 78.8 0.7% 55.2 70%
24 Lumber & Wood Products Except Furniture 65.0 0.6% 48.1 74%
22 Textile Mill Products 61.3 0.6% 48.4 79%
31  Leather & Leather Products 16.4 0.2% 12.0 73%
23 Apparel & Other Finished Products 15.6 0.1% 11.4 73%
29  Petroleum Refining and Related Industries 12.6 0.1% 10.5 83%
25 Furniture & Fixtures 9.0 0.1% 6.7 74%
21 Tobacco Manufacturers 0.0 0.0% 0.0 73%
Other Industrial 0.0 0.0% —— N/A
Total 10,675.6 100% 8,146.2 76%

Sources:
i. Schedule XV, Uniform Statistical Report; Submitted to the NY State Energy Office
2. "Classification 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 consumption.

F. Orange and Rockland Utilities, Inc.

1. Sectoral Breakdown

Total electricity sales for Orange and Rockland's New
York service territory in 1986 were 2,352 GWh'02. The
commercial sector accounted for the largest fraction of
electricity consumption at 42% of the total. 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 summer. The
annual lcad 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 7'03. The residential sector accounted for
approximately 54% of peak summer demand, or 421 Mw!04. The
commercial sector followed with 234 MW. The 1986 winter
peak of 569 MW which occurred on January 14 at 6:00 P.M was
30% lower than the summer peak!05.

2. Residential Sector

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'06,107. The remainder
of the housing stock consists of small multi-family
buildings (2-4 units) at 5%, large multi-family buildings
{5+ units) at 10%, mobile homes at 4% and other housing
types at 2%.

A detailed breakdown of electricity use in O&R's
residential sector is presented in Table 1-39. 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 UEC per  Fraction
appliance Saturation customer of total
End use (kWh/yr) (%) (kWh/yr) (%)
Refrigerator 1,340 109.0% 1,461 26.7%
Lighting 900 100.0% 900 16.5%
Color television 320 179.3% 574 10.5%
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% 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. Reporied 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 Dept. of Public Service; 1986
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on a downstate climate zone. The saturation estimates are
from a 1986 O&R residential appliance saturation survey'0%.

Our analysis shows that refrigerators are the largest
residential end use of electricity, accounting for 1,461
kWh/yr, or 27% of total residential consumption. The large
share is due to a moderately large UEC combined with a very
high saturation. 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/yvr, or 11% of total residential use. The remaining end
uses each account for less than 10% of total residential
use.

Tables 1-40 and 1-41 present our breakdown of peak
demand for O&R's 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
W. Air conditioning accounts for 1,081 W per household, or
almost 60% of residential peak summer demand. Refrigerators
and freezers together account for 305 W or 1%% of peak
demand. The remaining end uses each account for less than
4% of summer residential peak demand.

Table 1-41 presents the breakdown of residential peak
demand in the winter. Space heating is the largest
component of peak demand at 266 W per household, or 27% of
peak demand. Lighting accounts for 199 W (20%) of peak
demand, almost five times higher 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 14% of peak winter demand, respectively.

3. Commercial Sector

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 as
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Table 1-40

RESIDENTIAL PEAK SUMMER DEMAND

ORANGE AND ROCKLAND - 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 88.5% 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 dryer 100 1.46 147 30.0% 44 2.8%
Lighting 103 0.42 43 100.0% 43 2.7%
Cooking 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 10 100.0% 10 0.6%
B&W television 11 0.42 5 48.7% 2 0.1%
Total 1,582 100%

* 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.

78



Table 1-41
RESIDENTIAL PEAK WINTER DEMAND
ORANGE AND ROCKLAND -~ 1986

Coincident Coincident
Avg. demand Peak/average demand per demand per Fraction
per appliance* demand ratio appliance Saturation customer of total
End use W) (%) (W) (%) W) (%)
Space heating 1,168 3.93 4,586 5.8% 266 26.5%
Lighting 103 1.93 199 106.0% 199 19.8%
Refrigerator 153 0.76 116 109.0% 127 12.6%
Color television 37 1.93 71 179.3% 127 12.6%
Water heating 365 1.78 651 12.0% 78 7.8%
Clothes dryer 100 2.54 255 30.0% 76 7.6%
Freezer il4 1.18 135 36.0% 49 4.8%
Miscellaneous 24 1.93 46 100.0% 46 4.6%
Cooking range 80 1.46 17 23.0% 27 2.7%
B&W television 11 1.93 22 48.7% 11 1.1%
Total 1,005 100%

¥ The average demand is equal to the annual consumption divided by 8,760 hours per year.
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it was for the residential space conditioning analysis. For
O&R's service territory, we have used the modeling results
based on the downstate climate zone.

We estimate a total of approximately 113 million ft? of
commercial floorspace in O&R's service territory.

Unanalyzed building types account for the largest fraction
of this total at 22%. Floorspace fractions for analyzed
building types include small buildings (21%), offices (16%),
educational buildings (15%), retail stores (11%), and health
facilities (9%). Supermarkets and hotels each account for
3% or less of total commercial floorspace.

Qur breakdown of electricity consumption by building
type and by end use in O&R's service territory is presented
in Table 1-42. Office buildings account for 26% of
electricity consumption. Health facilities, small
buildings, retail stores, supermarkets, educational
buildings, and unanalyzed building types each account for
10-14% of commercial electricity consumption. In terms of
end use, HVAC accounts for 51% of the electricity consumed
in O&R's commercial sector while lighting accounts for one
third.

4. Industrial Sector

Table 1-43 presents a breakdown of electricity use by
industry type. The data presented in this table is drawn
from reports submitted by the utilities to the New York
State Energy Office!l?. Chemicals and allied products (SIC
28) accounted for 111 GWh in 1986 or 24% of electric sales
to the industrial sector. Other industrial sectors and
fabricated metal products {SIC 34} accounted for a further
21% and 13% of industrial sales, respectively. The
remaining industrial sectors each accounte<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>