Chapter 8

The United States electric power industry began in the
late 18005 when Thomas Edison formed the Edison Elec-
tric lluminating Company in New York City with a power
load of about 10 KW serving 85 customers. From this small
plant, the industry has grown to a generating capacity. of
over 650,000 MW nationally. The electric industry fore-

casts the need to add over 75,000 MW of additional capac-

ity between 1988 and 1997.1. o

The industry comprises: about 3,400, utlhty companies
nationwide that furnish electric power .to-more: than. 80
million households, commercial  establishmenits, - and."in-

dustrial operations;’..-While'_-.;elecujcity heats about 30 pes-

cent of the nation's '_l;étiseholgls, other:more diversified uses
of electricity have also been developed such as mass transit
railways, complex computer systeins that perform vital
“functions, and sophisticated communication systems.

To satisfy New Jerseyans' demand for electricity in 1990, ..

electricity suppliers imported 29 percent of all electricity
consumed in-state and generated electricity from the fol-
lowing fuels: nuclear (40 percent), coal (22 percent),
petroleum (3 percent) and natural gas (6 percent). (See
Figure 8-1.)2 ‘ ' : '

REN Ele-c.fi;ic,ity”

Historically, the growth in electric energy paralleled the
growth in gross national product. (GNP) until about 1970.
[(See Figure 8-2.) This growth in energy use was primarily
influenced by the electrification of the country. As the
price of other fuels increased, the .cost of electricity re-
mained relatively low. This economic competitiveness was
further improved by the increase in the heat rate and level

- of fuel efficiency at which power. plants generated electric-

ity and by the advantage gained in building large generat-
ing facilities. ' '

.. Until the early 1970s marginal-electricit).' costs . were

"..lower than average costs, since the new plants were more
- efficient than the older ones. Since then, marginal costs

"“have béen higher so that expanded capacity raises rates.

During the 1960s the peak demand grew at a com-
pounded annual rate of over 7 percent. In order to meet
continually increasing demand, utilities began to plan and
construct large baseload plants. This growth and the Clean
Air Act of 1970 led utilities to rely more on building nu-
clear plants jnstead of coal-fired plants in the belief that
nuclear plants could be operated in a safe and en-
vironmentally acceptable way. In 1971 the full cost of both
coal and nuclear plants ranged between $400 and $500

" FIGURE 8-1

‘Generation of Electricity for'New Jersey
: Source for 66,328 GWH in 1990

Natufal Gas 6%

<

" Nuclear 40% )

Electric Imports 29%

' Residual 2%

Coal 22%

Distillate 1%

Note: Net gigawatthours (GWH) generated . '

or imported as % of 1990 net system req.-
Source: DEPE, NJ Energy Data System.
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'FIGURE 8-2

Relatlon of Electric Use to GNP
United States 1950-1988

KWH (Tritlion) ~ GNP 19828 (Trillion) .

B
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" - Electric use V7 GNP 19828 -

' ; Source EIA Annual Energy -
Review, 1989 T.92
) 1990 Statlstlcal Abstract T. 690

FIGURE 8 3

Electrlc Powerplant Cost Escalatlon
o ~ 19711984

1982 $/KW :

te7i T 1978 - 1982-84
' . Year R
1 Nuclear Nuclear with AFUDGs" "~

- WMl coal’ o . EEH coal with AFUDCs - - .-

+Allow. for Funds Used During Construct.
Source: OTA, New Elec. Power ;Technology
Problems and Prospects for the 1990's.
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per KW. (See Figure 8-3.) By 1982 nuclear plants were
much more expensive to build than coal plants.

The 1973-74 Arab oil embargo caused an unprecedented

- change in the operation of the electric power industry.

Forecasts of electric demand growth and costs, based

solely on past trends, proved virtually useless. Utility ex-

ecutives found themselves caught in a complicated and un-

certain. maze of financial, regulatory, and technological
" considerations.. -

On average, utilities paid 240 percent more for oil and

385 percent more for natural gas in real dollars in 1984

than in 1972, Due to these price escalations, the utilities
began to back out oil and gas use and intensified develop-
ment of coal and nuclear plants. On a nationwide basis oil
dropped from 16 to 5 percent in the utility fuel mix and
gas from 22 to 12 percent between 1972 and 1984,

Meanwhile construction costs of new power plants, par-
ticularly nuclear, rose dramatically during this period.
Many factors contributed: increased .attention to en-
vironmental and safety issues that extended . coristruction
* lead times and added equipment costs; the changing regu-
latoty environment;
capital; and poor management.3

inflation-driven doubling of the cost of

While in the late 1940s and 1950s utilities were seeking

reductions in rates, for the first time in the 1970s utilities
sought higher rates. Additionally,
misinterpreted the price elasticity
relationship betweer a change in price and change in use.
Growth in demand dropped from 7 percent a year to less
than 2.5 percent by the end of the decade, as consumers
used electricity more efficiently. As shown in Figure 8-2,
the ratio of electric use to GNP started to drop after the
-1979 Iranian crisis, indicating that the economy produced
- more goods-and services with fewer kilowatt hours.

most utilities seriously .-
of electric demand, the -

- construction programs, in

49

These lower growth rates in peak and energy brought
some electric utilities to the brink of bankruptcy when
forced to cancel large, unneeded power plants, The com-
bined effects of erosion in rate base and declining demand
growth, coupled with the increasingly costly construction
programs already underway, left the industry struggling fi- .
nancially as bond ratings and stock prices fell precipi-
tously.

In 1979, the accident at Three Mile Island Unit 2 (TMI-
2) substantially altered the outlook towards the nuclear
power in - this. country, clouded the utility capacity plan-
ning process and further burdened the financial capabili-
ties of utilities with heavy commitments to nuclear power.
After the accident, the Nuclear Regulatory Commission
(NRC) imposed a moratorium on the licensing of nuclear
reactors. In addition, the NRC required retrofitting com-
mercially operating reactors to take into account the les-.
sons learned at TMI. These events contributed to a sub-
sequent escalation of nuclear plant construction costs,

Even prior to the TMI Unit 2 accident, lower growth in
demand rates and rising costs led to a reevaluation -of the
continued commitment to certain nuclear ‘projects. Since
1972, orders for 117 nuclear power plant in the United
States have been cancelled, and every project on which
construction started after 1973 was eventually cancelled 4
After the accident at Chernobyl in 1986, public concern -
about nuclear power safety increased. While some coun-
tries continue to pursue aggressive nuclear power plant
the United States there have
been nio new orders since 1978.5

At the inception, nuclear power was thought to have in-
disputable advantages over other forms of energy in its
production cost. Today the economic viability ‘of nuclear
power is in question. The capital cost of constructing new
nuclear power plants has skyrocketed since the: early

TABLE 8-1

Profiles of New Jersey Electric Utilities

: ) Percent of Sales .
- v Area Numberof " Customers : . '
Utilities Served Municipalities (thousand) Residential Commercial Industrial
PSES&G  Northest o 225 . 1892 27% 47% 25%
: West Central Co : .
JCP&L Northwest to 232 880 39% - 37% 23%
East Central :
. AE South 124 450 - 42 30% 18%
Rockland  Northem 6 - 62 41% 30% T 20%
Bergen, Passaic
and Sussex

~ Source: Utllity company annual reports and tariffs 1990, New Jersey Energy Data Systen.
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FIGURE 8-4

Service Territories of Electric Companies Operating in New Je_‘rsey

Sussex Rural Electric Cookeraﬂ've Assoc.»

1990 Utility Profiles**

Atlantic Electric Co.

Customers: 450,000
Revenues: ~ $720 million
Sales: . 7,757 GWH

Jersey Central Power & Light
(CPal) .

Customers: 880,000
Revenues: $1.5 billion
Sales: 16,465 GWH
Public Service Electric & Gas
(PSE&G) :
Customers: 1,892,000
Revenues: $3.3 billion
Sales: - 36,723 GWH
Rockland Electric Co.
NJ customers: 62,000
NJ Revenvues: $125 million
NJ Sales: 1,176 GWH
. *Municipal systems and rural
Vineland}” cooperatives that supply less

than one percent of the
‘electricity consumed in'New
Jersey.

**Statistics from DEPE New.
Jersey Energy Data System.
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-+ 1970s. The iinstalled cost of nuclear generation per KW in-
-~ creased-from $388 in 1971 to $2,693 in 1985. With infla-
‘tion factored out, the real increase is approximately six-
" fold.5 Utility executives are now more ‘wary about risks of -
“constructing new generating stations. Data Resources, Inc.
“(DRI) forecast in"1988 that utility spending would decline
from $26.4 billion in 1988 to $24.3 billion in 1990.7 This
_decrease in spending was projected to extend even to those -

7'7_"iitbiliti<_:_s' that ‘'were eéxperiencing growth in their service -

areas and that had excess cash relative to their capital ex-

penditure programs. R S
During the late 1960s in response to the increasing

- growth in peak load and energy, New Jersey electric utili-

ties followed the national trend— construction of nuclear

- power plants. At one time, New Jersey utilities. planned to
.build more than 10.nuclear reactors. Siting plants offshore

.. or. on an artificial -island - were among the - proposals.

- However; most of these projects never-reached fruition.

" As a result of the TMI-2 accident, which threatened'
JCP&L with bankruptcy, JCP&L cancelled its Forked River
- . unit after:an expenditure of $384 million. PSE&G’s Hope

+Creek:1067 MW Unit No. 1 came on line-at the end of

- 1987 with a price tag of $4.5 billion or $4,200/KW. Over -

$1.2 billion- of this .cost was due to interest during con- -
struction. Originally ‘conceived in 1968 when growth in -
‘electricity had averaged 7 percent per year, Hope Creek

was to have included two 1,000 MW units and,cost $500 - :
- million total. Faced with the cash: demands .of building .-

both units, PSE&G cancelled Unit No. 2 in 1983 after
spending $300 million. At the time the decision to cancel
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- was made, electricity growth rates had dropped to about 2
petcer_1t, W1th little i'r;'cr_ea;e forecas; for the next decade.

During the late 1980s peak: demand-j.growth -ag’aiﬁ began
to exceed forecasts. In 1987 and particularly in 1988, elec-

. tricity use and peak demand increased to'Tevels that fore-

casters had not expected for several years, possibly a de-
cade.® In 1988, two separate stretches of extremely hot,

humid weather caused voltage reductions on June 22 and .
‘August 15 as the state’s utilities were unable. to obtain re-

lief normally available from other power pools. In 1989,
New Jersey utilities imposed three separate 5 percent volt-
age reductions on June 1, June 26 and July 25. The utili-
ties successfully avoided the need to-impose voltage reduc-

tions in 1990. - ‘

~ Current Eleciric System
New Jersey Electric 'Uﬁ"h'tij_e"s_' o
Three major eleétiic'uﬁliﬁes"sﬁpply. more'than 90 per-
cent of New Jersey’s electricity: Atlanti¢ Electric ‘(AE), Jer-
sey Central Power and Light Company (JCP&L), and Public

~ Service Electric a_r;d Gas Cpmpany (PSERG). -

Other companies divide the remaining 10 percent. These

-+ ‘include Rockland Electri¢ Company, a subsidiary of the
“New York-based Orange and Rockland Utilities. In 1990,

Rockland Electri¢ had annual revenues in New Jersey of

approximately $125 million on sales ‘of 1,176 gwh and

served approximately 62,000 customers, ‘about 54,000 of -
which are residential, in parts of Bergen, Passaic, and Sus-

_ sex counties.’ Vineland Electric, serving the City of Vine-

_FIGURE 8-5 .
Atlantic Electric Sales & Peak Load
: 1971-90
Sales (Thousands GWH) Peak Load (MW)
8 . : 2000
6- = 1500
4 = - - 1000
2- = ‘ e B 500
717273747576 77 78 79 80 81 82 83 84 85 86 87 88 89 90
Year
B Residential = Comm'e?clél [ industrial
Other ‘= Ppeak Load '

Source: NJEDS
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land, is the largest of 'ten,.m.utlicipglly- owned systems. A
number of rural electric cooperatives and small public sys-

tems supply less than 1 percent of New Jersey’s electricity.

- (See Table 8-1 and Figure 8-4). -~
" Atlantic Electric o

AE setves the southern third of New Jersey and is ex-

* periencing high growth in both energy and peak demand,
with 1990 revenues of $720 million for 7,757 gwh sold to
450,000 o:ustc)mers.lo (See Figures 8-5 through 8-7.)

The residen‘ti_al‘sector accbunts for about 42 percent of
the company’s energy sales. and over half of the:revenues.

* While ‘the . commercial ' sector has: exhibited - the fastest -

growth, the industrial sector has shown a corresponding
steady decline. Since 1980, the company has increased its

reliance upon -coal, nuclear, and out-of-state purchases )

while decreasing its dependence upon oil. Out-of-state pur-
chases cofisist of PJM interchange and firm purchases from
~ Pennsylvania utilities that principally depend on nuclear

.- and.coal generation.

In response to increasing demard, AE placed an 81 MW
combustion turbine on line in 1990; a second turbine

_ began commercial operation in 1991. To continue to meet
.. its incremental capacity and energy needs into- the mid-
. -1990s, AEis relying primarily upon approximately 500
. MW of .non-utility cogeneration capacity from three pro-
" jects in the western portion of its territory and an 80 MW

resource recovery facility located in Delaware County, .
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Pennsylvania. The resource recovery facility began operat-
ing in July of 1991 and construction on two of the co-
generation projects was already underway as-of October
1991. Should all or some of these projects not come to.
fruition, AE has filed a Notice of Intent with the Board to

* construct.a 220 MW gas-fired combined cycle facility in

Millville, New Jersey as part of its contingency planning. In

. May of 1990, the Board issued its early assessment report

concerning this proposal. The utility filed for a contingent
certificate of need in November 1990 and as of October
1991 its application was pending hearings at the Office of
Administrative Law (OAL). o . :

Jersey Central Power and Light Company

JCP&L serves t_hé east-central and northwestern po&ions
of New Jersey, split by PSE&G. In calendar year 1990,
JCP&L had revenues of $1.5 billion for 16,465 gwh sold to

. 880,000 customers.!! (See Figures 8-8 through 8-10.) The

utility’s sales growth since the early 1980s has:resulted pri-
marily from population growth and rapid expansion of the

commercial sector within JCP&L service tétritory.

Since the TMI:2 accident in 1979, JCP&L has relied
heavily upon out-of-state purchases from companies with

. excess capacity to meet  its- net system requirements.
. ‘Energy purchases increased from almost 60 percent to

about 70 percent in both 1983 and 1984. TMI Unit No. 1’s

. return to full service in 1986 eased the supply situation

somewhat; however, in 1990, purchases still ‘represented -

. approximately half of JCP&L's energy -supply. Tapping

FIGURE 8-6

Atlantic Electric Net System Requirement
- Net GWH Generated, by Source 1980-1990
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" 'FIGURES8-7
© AE Installed Capacity - 9/91
)  Owned: 1680 Megawatts
Purchased: 5§75 Megawatts

'  Petroleum 13
Purchased 16% . . | Telrolum 13%

Source: MAAC Regional Reliability
Council, 4/1/91, see Appendix A-8-1

. FIGURE 8-8

. JCPSL Sales & Peak Load
o wmeso

Sales (Thousands GWH) - Peak Load (MW)
01— : ‘ :

E i
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S Year.o
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Source: NJEDS
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. FIGURE 8-9

. JCP&L Net System Requirement
Net GWH Generated by Source 1380-1990

o GWH (Thousands)
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‘Year ' : '

coal N Natural Gas HEoil [ _INuclear Net Purchases

Note: GWH - Gigawatthoursi generated
Source: 'DEPE, NJ Energy Data System.

FIGURE 8-10

JCP&L Installed Capacity - 9/91
Owned: 2,981 Megawatts
Purchased: 1,840 Megawatts

Petroleum 10%

Purchased 25%

Source: MAAC Regional Reliability
Council, 471791, see Appendix A-8-2
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- excess Midwest capacity, JCP&L has been able to enter

into contracts for both capacity and energy at attractive’

rates for the near term at least. The utility also added a 78

MW combustion turbine to. their system in 1989 in Lacey

Township, New Jersey.

JCP&L also purchases approximétely 718 MW_ﬁfoni non- -

utility cogeneration and small power and producers and
has entered into long-term contracts for an additional 522
MW of non-utility power projected to come on line by
1996. General Public Utilities Corporation (GPU), JCP&L’s
holding and parent company, has signed an agreement to
purchase 150 MW froim an existing Duquesne Light Com-
pany 300 MW coal-fired facility and.has allocated a.por-
tion of the power for JCP&L. The agreemenit also stipulates
that the two companies, jointly, will construct a new trans-

mission line capable of carrying approximately 1500 MW
from western to. eastern Pennsylvania. As.of Qctober 1991, -
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. and the residential sector has remained relatively constant.
- Throughout the 1980s generation from coal supplied ap-

proximately 30 percent of the net system requirement; the

- share of electricity generated from oil has dropped from

about 18 percent to less than 10 percent as the share of

* electricity from nuclear generation increased significanty.

Some of the reduction in oil-fired generation can be ac-
counted for by conservation; increased nuclear generation,
and displacement by natural gas which has become availa.
ble and economic for electric generation. '

PSE&G purchases approximately 300 MW from non-util-

_ ity cogeneration and small and -independent power pro-
~* ducers and has entered into long term contracts for an ad-
", ditional 369 MW of non-utility power projected to come on

line by 1996. PSE&G is also in the process of upgrading its
Bergen generating f_aci_!_i:ty'vgto a gas-fired combined cycle

faclity. "o ’

the agreements were the su_bje’ct of hearings atthe OAL..- - - "% . .. . .

Public Service EleclrlcandGasCompany

' PSE&G serves a diagonal ve:a's'f-ive'_s'_'t” central portion of -
New Jersey. The service territory includes many older, fully =

developed areas. PSE&G is the argest electric utility in the
state, supplying over 60 percent o
venues just under $3.3 billion for 36,723 gwh sold to
1,892,000 customers.? (See Figures 8-11 through 8-13.)

Only ‘the commercial sector has shown continuous -

growth, while the industrial sector has steadily declined

f all the electricity sold in -
New. Jersey. In 1990; PSE&G had electric- operating re- -

B SRS “ The PJM Iﬁférconnecﬁon

St ThePennsylvama-New Jer’sey-MarylandvIntercénnection
" (PIM); is the country’s oldest integrated power pool. PIM

comprises eight investor-owned utility systems and oper-
ates as a single system to meet the needs of the Mid-Atlan-
tic area, which includes most of Pennsylvania, almost all of
New Jersey, Delaware, the District of Columbia, more than
half of Maryland and a portion of Virginia. (See Figure 8-
14.) -The PJM Interconnection- serves some 21 million

- People in an area of just undér 49,000 square miles, utiliz-

ing over 6,300 miles of bulk power transmission lines.

FIGURE 8-11

-‘. PSE&G_:.-SaIes & Peak Load °

o Sales (Thousand GWH)

-1971-90 =

" Peak Load (MW)

10000

- 8000
~ 6000
~ 4000

- 2000

-0

Bl Residential » ES commercial [ Industrial

—>— Peak Load Other
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L FIGURES-12 - -

and Conversion .

" PSE&G Net System Requirement

" Net GWH Generated, by Source 1980-1990

o . GWH (Thousan ds)

\

. 80. 81 .82 83 84 .85 8 87 8 B9 90

Year

_ ;Noté: .GWH - G‘igawatthours genérated. .
‘ Source: DEPE, NJ Energy. Data System.. :

 FIGURE 8-13

 PSE&G Installed Capacity - 9/91
- Owned: 10,397 Megawatts -
Purchased: 331 Megawatts

% Petroleum 22% 4

: Nuclear 26% )
Pump Storage 2% e . -

Source: MAAC Regional Reliability
Council, 4/1/91, see Appendix A-8-3°
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"~ FIGURE 8-14

'Pennsylvania-New Jersey-Maryland I'nferéc_)-'n'hec':ﬁ_dn': :
| - The PJM Power Pool .
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The PJM Interconnection, from its control center in Val-

" ley Forge, Pennsylvania, coordinates the operation of the
-entire system and dispatches the units with the lowest in-

cremental operating costs. The most economical units re-
quired to meet PJM loads are selected on the basis of infor-
mation provided by the member companies on unit cost
and availability of generatirig units. The electricity pro-
duced by the generating units is transported over the bulk

power transmission system. Real time monitoring and -

security analysis programs prevent unsafe conditions that
could result as PJM-scheduled generation and interchange
with other power pools vary with load.

The PJM Interconnection Office is responsible for pro-
viding overall reliability and economy of service as well as
“accounting for the hourly energy interchange among mem-
ber systems and scheduled transactions between PJM and

neighboring power systems. e

If each member were required to have sufficient reserve
to meet its own peak demand, each utility’s generating

_ capacity would have to be higher than it is with access to
PJM power. Operating as a single system, members can

other and neighboring systems and pools to meet demand.

Therefore, a member incurring a loss of a generator can

have its needs met by another unit or an interconnected

system without affecting service. In addition, the entire . -

- system avoids thé necessity of any single company running
expensive marginal units for its own security. .

Part II: Energy Supply and Conver.;'i()n

New Jersey’s utilities rely upon almost 300 circuit miles

. of 500 KV volt transmission lines to import power from

outside of the state. This system is fully integrated into the
500 KV grid operated by PIM. New Jersey utilities also
have several links with New York utilities. In addition,
nearly 1,000 miles of 230 KV transmission deliver power

~ within the state.1®

. The system has evolved into the means of importing
economy energy, (lower cost electricity), to the state. Pre-
sently, the transmission system is loaded on average to

. more than 90 percent of its design limits. On the hottest

days, west-to-east transmission limitations can prevent
PJM from relieving localized voltage problems. If PJM can-

" not generate and import sufficient energy, it must resort to

customer voluntary reductions and voltage reduction to
maintain the system. ' :

Within New Jerséy some utilities have been experienc- -
ing problems with delivering electricity to the load centers
that have shifted from urban to suburban areas. Utilities .

. are now either considering or constructing smaller, local-
* ized capacity to ensure reliability in these new load cent-
rely on the capacity of transmission ties between each -

Given existing west-to-east transmission constraints, it

- may become necessary for PJIM to cost-effectively upgrade
- its high voltage transmission system in order to improve

west-to-east power flow. New Jersey’s electric utilities
must review and evaluate how better to utilize existing

"~ lines or improve the capability of the transmission system. '
" As the load centers shift and new generation comes on

FIGURE 8-15

NJ Net Electric System Requirement
| 1980-1990 = - .
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“FIGURE 8-16

. New Jersey Utility Generation Capacity

1991 Total Capacity - {7,806 Megawatts o

Nuclear Facilities 22%

Gas Turbines/Other 26% \

Source: MAAC Regional Reliability

Council, 4/1/91, see Appendix A-8-1,2,3

line, new transmission may become necessary. Any analy-
. sis of the need to upgrade the present transmission system

“should -address public health concerns with respect to .

‘these lines.

. Net SystemRequnremenfs _
Figllm 8-15 and 8-16 present data on the New Jersey
electric net system requirements (NSR)—the amount of

- electricity sold to New Jersey customers, plus losses—and

installed capacity respectively. (See also Appendix: Electric
Generation ~ Summary.) NSR' consists of electricity

generated by New Jersey electric utilities and electricity
- purchased from out-of-state utilities. New Jersey genera-
.tion is broken-down by fuel type::coal, -natural gas, re-
.- sidual-oil; distillate oil, and nuclear.-Pumped storage ac-
- counts for less than 1 percent of NSR. - . . =~ .

The amount of, eléc&féity.préauced varoih' oil décreased

. dramati¢ally between 1973 and 1987, While oil accounted. -
* for over 50 percent of electri¢ generation in 1973, it ac-
counted for only 6.7 percent in 1987. This trend was due™

-in part to the rise in 0il prices over the'last 15 years, but
. regulatory-changes also were important: In 1978, the Nat-

ural Gas Policy Act-(NGPA) became effective, which made-
-natural gas in New Jersey competitive with oil. Beginning .

- in-1979, natura] gas became a noticeable fuel component
- for New-Jersey electric generation. In that year, natural gas
accounted - for - approximately 7 percent of generation,
while oil accounted for approximately 22 percent. By 1980,

Utility Purchases 9%

Pump Storage 3%

- Fossil Steam Facil.'33%

- generation by natural gas accounted for about 18 percent,

with oil at roughly 22 percent. -

. The drop in generation by .o“i'l.:wa:S'sjuﬁplantedf- by in-
‘creases in coal generation. Notably,. purchased power,

which jumped from 0.18 percent to 25.2 percent of New
Jersey generation between 1978-79, consisted primarily of
out-of-state coal generation. Additional impetus for in-
creased purchased power in New Jersey came from the
1979 Three Mile Island nuclear accident. Following the ac-".
cident, JCP&L; a part ownér, ‘was forced to-purchase large
amounts of power to meet its electric load. ‘

_ Betweeh 1_98_2 a,xid 1983, New Jérseynt’xclear-generation

'._decreasequfrom approximately 27 percent-to'12 percent of

net system requirement. By 1985, nuclear generation re-
turned to 24.percent. The 198384 drop in nuclear genera-
tion as a percent of net'systen requiremient was largely at-

- tributable to the Salem nuclear power:plant outages in

1983 and 1984. Purchased power; which:rose from 26 per-

cent to 37 percent between 1982 and 1983; compensated
for the nuclear shortfall. Generation from oil rose from ap-
proximately 5 ‘pércent to 8 percent between 1985 and
1986, miost likely due to the concurrent drop in oil prices.

: In order to meet ‘the,,;peak,;leniand and energy require-

ments of New Jersey residents, electric utilities rely on a
combination of power plants .owned by them-located in

- New Jetsey, partially:ownéed power plants located in Penn-

sylvania;" firm “purchases ‘of :power from utilities: outside
New Jersey,-and- non-utility generation. Figure 8-16 pro-



Part II: Energy Supply and-Conversion

.FIGURE 8-17

Peakload at Major New Jersey Utilities
1986-1990
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vides rne breakdown of units owned by New Jersey utili; .

_ties as of April, 1990. See appendix tables A-8-1, A-8-2 and

"~ A-8-3 for a hstmg of each utility’s generating plants with

+- capacity, in-service ‘date, installed cost and operating éx-

* penses. Over the last several years, peak demand has
* grown 5 to 6 percent each year. (See Figure 8-17.) -

Regulutory Overvnew

The current regulatory framework under Whl(‘.h New

Jersey’s utilities operate evolved between 1907 and 1920,
: parallehng developments in other states. Enablmg legisla-
» non was enacted in New Jersey i in 1911, :

Electnc utﬂltles across the- country have a similar struc-

ture. A single .entity—the electric: ut111ty company-—owns

- and operates. generation, - transmission, dxstnbutmn, and

customer service facrlmes

“This vertical . mtegrauon has charactenzed investor-

‘owned electric unlmes but is.not the only model extant. In-
some regions a s1gnlﬁcant amount of power is generated -

by: public agencies .(e.g:, the Tennessee Valley. Authority,
- the Bonneville Power. Authority, the New York Power
.. Authority) for sale by ‘other public agencies (e.g., rural

- electrification co-ops,: mumcxpal power compames) and/or ‘

pnvate companies.

1988
—&— JCPL-pkload

1989

1990
~—o— AE-pkload

In contrast, the gas industry (see Chapter 4) is tradition-
ally less integrated, consisting of separate producers, trans-.
porters {(pipeline companies), and local distribution com-
panies. Parenthetically, the divestiture of AT&T represents

-a shift of telecommunications from electric-like vertical in-

tegration ‘to’ gas-like layeéring, in response to pressures to -
allow more competmon

 Prior to 1970 the electnc unlxty industry expenenced
tremendous’ growth that some mdustry ‘observers believe
resulted from economies of scale.!* While the demand for -

) electnc1ty iricreased, plants became larger and more effi-

cient, which lowered cost and resulted in. more growth. .

. In general, electric utilities -are-allowed to operate "as
monopohes, based on the theory that-it is more efficient
(and in the public mterest) for one company to serve a
designated area than it is for several competitors to do so.

A smgle utility thus avoids redundant facilities while regu-

lation is intended to guarantee ratepayers reasonable rates
and rehable service.

In order for this utlllty concept to work, a ﬁ'anchtse to
serve all customers within the designated-area-is granted.

‘The utility can neither discriminate between: like-custom-

ers nor charge.different rates. for identical service. The util-
ity is allowed to: install its equipment, ‘using local streets

. and: existing and/or new rights-of-way. While its. facilities
-are exempted from real estate taxes, the utility pays:a fran
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chise tax and is required to provide a certain level .of serv-
-ice and to set prices at a reasonable level.

Federal Regdquion_r

Iﬁ 1935, the federal Public Utility Holding Company Act- -

(PUHCA) modified the entire regulatory system. The act
- was designed to end abuses and subsequent collapses as-

sociated with the labyrinth-like utility holding companies. '

of that era.

The 1935 PUHCA requires that electri¢ utilities classified

"as holding companies register with and follow the anti-

trust and regulatory rules of the SEC. The holding com- -

© pany must therefore operate a single integrated utility sys-
-tem and maintain relatively simple corporate and financial
structures. The acquisition and sale of securities and assets

are governed by SEC rules. In addition; the SEC regulates.

. internal operating practices, proxy solicitations and con-
tracts for services, sales, and construction. While not a
direct regulator, the Financial Accounting Standards Board

(FASB) has accounting representation and presentation
oversight over the public accounting profession, and
thereby influences reporting requirements.

In addition to the constraints imposed by PUHCA,
~several federal agencies also have regulatory responsibili-
‘ties. These include the Federal Energy Regulatory Commis-
sion (FERC), the Securities and Exchange Commission
"(SEC) and the Nuclear Regulatory Commission (NRC).

Serious debate is now taking place in Congress over
amending PUHCA to remove barriers to increased competi-
tion for so-called electric wholesale generators. The
broadened debate includes such issues as open transmis-
sion access, affiliate transactions and the jurisdiction of
state commissions over wholesale transactions. '

~ The F_ER'C‘abprbves and sets sales standards for inter- -

* state and wholesale  transactions; administers the Public
Utlities Regulatory Policies Act (PURPA) which concerns
small power producers and cogenerators; and approves

rates related to the. Federal Power Marketing Administra-

- ton. - S S .

“The regulatory‘;system tries to"balénce.ecori‘bn_iic effi-
" ciency with the need for ‘adequate ‘arid reliable service for
ratepayers and equity for shareholders. The regulatory

mechanism attempts to approximate what would occur in-
a competitive market. The state commissions generally

- have ratemaking' authority over wholesale transactions ex-
- cept in those concerning allocations of costs within regis-
tered holding companies. S

Famo - State Regulaﬁ_qh. . o

" In New J-'ersey'; the Board of Regulatory Commiissioners.

. (BRC or Board) is responsible for the economic regulation

.. of the state’s utilities. [The regulatory body was previously

“constituted as the Board of Publi¢ Utilities; Governor Florio

~_issued Reorganization Plan #002-1991 effective August

B

19, 1991 and recast the body as the BRC in but. ot of the

Department:of Environimental Protection and Energy. (See -
' Chapter, 2.)] Historically; the Board has used a rate-base, -

rate-of-return method. The rate base is the capital invest-
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ment in plant and equipment needed to serve customers.
The rate of return‘is the profit that the utility should make

[it.if is serving the customers efficiently and prudently. The

Board determines rates using those guiding principles in a
base rate case.. : ' :

The Board, like other public utility regulators across the
country, adopted a second rate adjustment mechanism as a
result of utility experiences with the volatile fuel market of
the 1970s. During that decade, supply disruptions caused
primary fuel prices to spiral. Utilities were unable to re-
cover fuel costs outside the detailed and often lengthy
process of mounting a base rate case. Responding to this
situation, the Board adopted the levelized energy “adjust-
ment clause (LEAC) process to calculate intérim rate ad-
justments based solely on fluctuations in fuel costs. As a
result of this expedited LEAC process, utilities can recover
actual reasonable fuel costs in a timely manner and cus-
tomers can be compensated for overcollections when ac-

. tual costs fall below projections.

- The Board’ establishes the rates for each class of cus-
tomer (residential, commercial, and industrial) in line with
its legislative mandate to assure safe, adéquate, and proper
service. ' - ' - ‘ R

In Ddc_két»;No.ﬂ ER8§121163, the Board di-séllow)ved. as un-

- reasonable: $431 million of the construction costs of Hope
- Creek Nuclear Plant. State regulatory agencies- throughout
-the country have taken similar actions. These large cost

disallowances and other changes such as the introduction
of competition in the generation sector of the industry
have fundamentally changed the New Jersey regulatory en-
vironment. Consequently, utilities are more cautious about
large-scale capital expenditures and now view independent
power production as an.acceptable means to. help meet
customers’ needs with lower risk, albeit with.lower profit
opportunities. S :

Regulated Conservation Programs

Energy conservation became a broad-based regulatory
policy of the Board in 1982 with the creation of the Con-
servation and Load Management Docket (BPU Docket No.
8211-1032) that required the state’s_electric and natural
gas public utilities to develop comprehensive: conservation,
cageneration and load management plans.. Prior to this
docket, energy conservation as a regulatory tool had been
limited in application :to .programs launched by JCP&L

-after the Three Mile Island Unit II incident and to federally

- mandated -Residential - Conservation Service (RCS) pro-

- grams. Through the ‘Conservation ard Load Management

. Docket, the Board sought to- defer the need for new large-
- -.scale central station (coal or riuclear) poweér plants.

Throughouit the 1980s, the state’s utilities ‘offered cus-
tomers ways to increase energy efficiency through ‘energy
audit, loan and rebate ‘programs targeting the residential,
commercial ‘and industrial sectors and'thréugh direct-in-

. Vestmerit programs for low’ inicome customers. Certain core
‘programs were required-in all utility conservation plans-al-

though-each. utility was able: to “develop additiorial- pro-
grams with the Board’s approval. Rate ‘base dollars pro-
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vided funding for the initiatives based on Board screening

a.nd approval of specific program costs.

Conservation as a cost-effective plannmg and regulatory
tool was rigorously reviewed “within a consultant study
known as the New Jersey Conservation Analysis Team

(NJCAT) study. The goal .of this study was to review in:

depth the effectiveness .of the 1982 Docket programs and
provide both the Board and the utilities with guidance in
the design -and enhancement of future programs. The

NJCAT study examined the cost-effectiveness of core util-

ity-sponsored energy conservation programs including the
residential and small business energy audit programs, sub-
sidized loan programs seal-up and weatherization pro-
grams and programs that offered rebates on the purchase
of high efficiency appliances.

The results of the NJCAT study were released in August

‘of 1990. The study concluded that some programs -

achieved good cost/benefit restilts but that others achieved

unanticipated poor results, Overall, the measured benefits
of the programs averaged approxlmately 70 cents:for each .
dollar spent. However, the results presented in the.NJCAT -

study reflected only direct energy savings and did.not con-

“sider other external benefits such as reduced environmen- *
tal degradation, increased comfort and increased value of -

- homes—factors that are important but difficult to quantify.
‘The study noted that inclusion of such factors would likely
change the study: results. Study results are sensitive to
changes in fuel prices: increased fuel costs would alter the

benefit/cost ratio to reflect more favorably upon programs.

. Future utility-sponsored program ‘enhancements will be
~structured: -(1) to ensure that conservation opportumtles .
- will continue to be made available to those most in need of -

reducmg their energy costs and (2) to foster:the prolifera-
tion -of cost-effective conservation pro_lects as efficiency

gains assume an expanding. role in meetmg the state s fu-
ture energy needs.

The Board initiated a rulemakmg proceedmg and held a -
pubhc hearing in June of 1990 to consider incentive mech- -

anisms that would enable utilities to profit on investments
in conservation that yield measurable energy savings. The

Board then formulated proposed regulations and held a -

~hearing in December of-1990. Numerous industry, busi-

ness.and public interest groups and individuals came for--
ward .in response to the proposed regulations. Upon review

"of issues raised in the hearing, the Board modified the rule
proposal and held a hearing in May 1991. Based -on input
. from the hearing and a series of meetings with-concerned
parties, the Board developed and.adopted on September
25, 1991 performance-based. conservation  incentive rules
(Docket No. EX90040304). For a more detailed discussion
of the rules, see the section Conservation Incentives under

the headmg of Regulatory Issues. that. appears later in this'

chapter.

Aliernuhve Power Produchon '

Alternative power producers (APPs) whlch mclude inde-

pendent- power producers, PURPA-defined -qualifying co-

generators and qualifying small power producers (QFs),
and -self-generators continue to make inroads into th'e
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. formerly traditional area of electricity generation. Electric

utilities now find themselves competing with the APPs, a
situation that did not exist only a few short years ago. In

short, electric generation is no longer a natural monopoly.

PURPA - 1978 ‘ » :
In 1978 Congress passed the Public Utility Regulatory

: Policies Act (PURPA), which sets forth federal policies for

the regulation of utilities that generate and 'sell electricity.
This law, in effect, created the cogeneration and small

‘power industries that we will refer to as:cogenerators.

After various challenges the court upheld the regulations
put in place by the Federal Energy Regulatory Commission
(FERC) and in areas of the country with high electnclty

~ rates cogenerauon became an. unportant opuon for in-

dustrial companies.

PURPA Section 201 defines qualifying facllmes (QFs) to
include small power production facilities as well as co-

- generation facilities that meet standards established by the

FERC. ‘Section 202 requires itilities to purchase’ power
from QFs interconnect so long as it is in the publxc inter-
est, would conserve energy or capital, optimize efficiency
in fac1lmes and resources, improve reliability, :and meet
the review requirements of Section 212 of the. Federal

‘"Power Act (FPA).- Section 210. establishes. just and rea-

sonable rates for. back-up electncnty sales to-cogenerators
by utilities -and requires .utilities to purchase electricity
offered by QFs at the incremental cost of alternative electric
energy, later known as avoided ‘cost. Under PURPA, QFs

must be certified by the FERC ‘and meet minimum effi-
c1ency standards:

Subsequent to the passage of PURPA, the FERC xssued a’
rulemaking to implement the law. The. result of the
mlemakmg was new regulauons FERC Section 292.101 et
seq., which specified the criteria that QFs must meet to
enjoy the benefits of PURPA. The most important criteria
for cogeneration facilities' were efficiency standards and
ownership limitations. Minimum efficiencies were ‘estab-
lished for topping cycles at 42.5 percent and for-bottoming -
cycles at 45 percent. To prevent utilities from dominating
the market, the regulations limited utility involvement to

lanon

" 50 percent for a QF to be exempt from public: uullty regu- =

_Boord Order 1981

Due to the Iegal challenges to PURPA. at the federal ,
level the Board did not establish its policy for non-utility
cogenerauon and small power production until October
14, 1981, in its Decision and Order Docket No. 8010-687.
The Order contained the ground rules that utilities had to
follow when dealing with QFs. The most important finding
was that the avoided cost rate, ie., what utilities pay QFs,

-should be the PJM- billing rate plus 10 percent for energy

and the PJM capacity deficiency rate for capacity. (In the
case of JCP&L, the actual cost of a peakmg unit was
deemed to: be ‘more appropriate) PJM is the interstate

‘power pool of wmch PSE&G, AE, and JCP&L are members.

The PJM rates’ were consldered to be the incremental cost

as' tequired’ by the FERC. The 10 percent adder ‘on the

energy cost was meant to reflect the excess value or soc1etal -
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beneﬁts-thét non-utility po‘wer‘-had"over'cbhventibnal elec-
tricity supply as well as to'help promote the technology.
’B_,_odrd_'o‘rdeﬂr of Clarification -.1983 .

The Order of Clarification was issued Décember 7, 1983,
due to utility arguments that the avoided cost set in the

1981 Order was only a starting point for negotiation. The
Board reiterated that' QFs were ‘entitled to those rates un-

less they specifically chose to negotiate price for other.

favorable contract -terms. Under the guidelines of the
Board’s 1981 and 1983 PURPA orders, utilities negotiated
power purchase agreements individually ‘with potential

QFs. In 1986 and 1987, the process evolved to where AE -

- and JCP&L made standard pricing offers available to pro-
" spective contract QFs. - R ' :

" FERC Notices of Proposed flulemal&ng -.1988

"On March- 16, 1988, the FERC issued three Notices of

" Proposed Rulemaking “(NOPRs) dealing with the im-

" plementation of PURPA for comment by interested parties.
Due to.much controversy surrounding the NOPR, it is un-
certain what, it any, actions will be taken by the FERC re-
garding the proposed rules. The three NOPRs are: -

(1) Administrative Detetinination of Full Avoided Gosts,
.. Sales of Power to Qualifying Facilities, and Interconnection

- Facilities (ADFAC NOPR) - The ADFAC NOPR addresses

utility questions about inapproptiate methods of determin- _

ing avoided cost and a lack of consideration of dispatcha-
bility or reliability criteria in many states’ avoided cost cal-
_culations. It contains proposed clarifications. that: would
have benefited QFs, including mandating backup power
for a cogeneration facility and the thermal customer served
by the facility, and includes any savings from line loss re-

* ductions in the avoided cost.

@ Regulations Governing Bidding Programs (Bidding

. NOPR) - The Bidding. NOPR would . have provided the
standards for the solicitation and evaluation of bids and
. state certification of the bids to aveid: anti-trust problems.
The NOPR proposed that the solicitation of bids describe
the need for capacity and energy, the participation criteria,
and the selection- criteria. The -evaltiation would be based

on- the-solicitation criteria, and the staté would ‘approve

the price-and selection.

'(3) Regulations Governing Independent. Power Pro-
ducers (IPP NOPR) - The IPP NOPR would open up the
. marketplace to any non-utility generator willing to provide
competitively priced electricity and works. toward deregu-
 lation of the electricity supply or generating function. The
crucial ‘aspect of this NOPR is the concept of market power

»+ that separates a public- utility from an independent power

producer (IPP). A.project would be-an IPP'if it had no sig-
_ nificant market power and .does-not.control the transmis-
.sion-line: The NOPR woiild exempt I1PPs -frbm— éo_st of serv-

-ice regulation. o .
~ . The FERC proposed thé’ NOPRs ‘to clarify existing rules
as ‘well as'to introdice some new -concepts to the way, the

-cOgeneration industryis regulated. The. most important
ew concept is the introduction of competition'to:thé elec-
‘tricity generation industry, .. T Tt
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The NOPRs are controversial: Some state public utility

-commissions that already have bidding in place felt their

systems were not compatible with the FERC's view. The
three original NOPRs raised so many questions that a -

fourth was issued on July 29, 1988, called Regulations

Governing the Public Utility Regulatory Policies Act of 1978,
to address procedural and technical rules dealing with QF
status. The major proposed revisions were to remove the
50 percent ownership limit on utility subsidiaries, to ex-
pand self-certification of -QF status, and to liberalize the
evaluation of efficiency criteria. As of October 1991, the
FERC had not taken any formal actions concerning . this
rulemaking. - : S _

Board Cégenératién Stipulation - 1988

The 1981 Board Order specified that it would revisit its
QF policy within five years. As a result, in 1987 the Board
produced an assessment of the QF activity in: New Jersey.
that called for changes to the policies outlined in the 1981
Order. - f

‘>'I'_hve Board thereafter convened a settlement conference
on December 18, 1987, in which Board staff participated

. along with utilities, APP representatives, and ‘other inter-:

ested parties. The .culmination of the ‘process was a Stipu-

‘lation of Settlement issued on July 1, 1988 that instituted

a competitive bidding system’ through which utilities
would procure blocks of APP capacity and large conserva-

- tion projects.

The major provisions are:

1. Biddingto pfpﬁde capacity. arid energy to élecu'ic utili- -
' ties commenced on October 1, 1988, and will recur on .
September 1 each year thereafter. : -

2. Utilities will advertise solicitations locally and nation- -
ally. ' - :

~ 3. The utility’s incremental need will determine the bloi:k_:

size, but existing utility capacity is exempt from con-
sideration.. '

The utility may include IPPs, '

5. Conservation investments over 400 KW shall be con-
sidered along with energy and capacity sales in the bid :
process. ' : ; S

6. The utility will .determine the bid ceiling ‘price using
the differential revenue requirements method. v

7. Thg evaluation will be primarily based.on: -

a. Economic/price factors—maximum ‘weight 55 per-

: s:ént S . . oL /
i Price:
ii. ‘Dispatchability - - -
iii. Security .

b. Project . status- and viability =factors—minimum -
weight 25 percent— T

++1:"-FERC ¢ertification.. ...~
2+ -ii.-Scheduling - -
Wi Engineering -



~ iv. Liquidated damages

c Non-econonuc factors—mlmmum welght 20 per- .-

cent—

i, Promotion of QFs -

ii. Fuel type, location, envxronmental benefits, and
fuel efficiency

"~ 8, Levelization np" to 120% of : avoided cost for oil _and gas
" projects and up to 135% for solid fuel projects is al-

lowed without. requiring security. If an APP desires '
payments greater than 120 or 135% of avoided cost,

secunty is required to._insure that ratepayers-will re-
ceive the benefits of payments less than avoided cost
in the later years of a contract in exchange for provid-

ing the developers with payments greater than avoided

cost in the early years of the contract.

‘9. | Performance penalties will be based on average availa-
- bility factors for non-nuclear-utility units with a cap at
80 percent for solid fuel and 85 percent for all others.

10. Force majeure is defined so that no rmsunderstandmg
" occurs about when performance guarantees apply

11 Standard offers are provxded to small pro_)ects of 10
MW or less with the price being the bid cap price. Also

long term energy only contracts are:available as are-

‘sales to utilities in accordance with tariffs- based on
. short term avoided cost.

12. Resource recovery projects will receive the bid cap

 price for the first three years so long as the facility is
in the county solid waste plan, has a vendor selected,

‘has QF ‘status, ‘doés an interconnection study, and
- -dgrees to allow 90 percent of eléctricity revenues to go

to reduce tipping fees.

13. Ut111t1es agree to wheel power from QFs that win a bld r

to. other in-state utilities.

14. Uullty affiliates cannot bid in thelr parent‘s sollcltanon .

for three years.

15. The utilities submit detailed backup on how they de-.-:.

_ termined avoided ¢ost and capacity block. -

16. A complete schedule for the procurement process is es-

- tablished.

17. The bidder’s fee will be $5,000 for those parnc1panng
in the selective procurement process

18. A detailed liquidated damages schedule provides for |

penalties if APP capaclty is delayed or. cancelled. -

19.°A regulatory risk prov1slon allows APP to terminate the
power purchase contract if a change in governmental
policy damages the econonucs of the contract.

As of mid-1990, about 400 MW of APP capacity was
grid-connected and actually on line -in. New Jersey.- Ap-
proxlmately 2000 MW of additional APP ‘capacity is in

various stages of development including more than 600
MW to be procured by JCP&L, PSE&G and O&R under the»

© first round of the new bidding procedure L

Part II: Energy Supply and Conversion

Under. the bidding procedure, utility subsidiaries are -
prohibited from blddmg to sister utilities in the first three
years of the process. Starnng with the round -of bidding
that will be initiated- in September 1991, siibsidiaries
would have been able to bid to sister utilities unless the
Board took specific action to. extend the prohibition. The
Board approved a joint.stipulation in the summer of 1991
extending the prohibition for an additional year. The
Board will review the appropriateness. of the prohibition

prior to the September 1992 round of bidding. "

One of the reasons utilities were initially reluctant to
contract with some APPs was a lack: of dispatchability.
Utilities 'wanted more control over when the power was
delivered, and some APPs wanted to prov1de baseload
power only. This issue is largely economic, since electricity
is more valuable on-peak ‘and especially during the sum-
mer peak. Utilities do not want to take more power than
they need. The utilities are also concerned about the inter-
connection of the various APPs to the system. For non-util-
1ty cogeneration facilities specifically, the: dispatchability
issue often complicates the efforts to properly match steam
loads. However, the cogeneratlon industry believes that

the problems can be handled

Cogeneranon which represents the bulk ‘of present APP
facility capacity, has ‘an average availability of approxi-
mately 89 percent 6 Nuclear plants, on a' national basis,
have a capacity factor in the mid-60 percent range. Since
these ‘plants are basé loaded, their capacxty factor reflects
their availability factor.}? Thus by’ comparison cogenera-
tors can be as reliable and, in many cases, more reliable
than the large plants that the utilities have ‘on line. The
relatively small size of miost APP units provides supply di-
versity, which can help prevent brownouts or blackouts

. that could occur if several large utility plants are off line

simultaneously. ‘The smaller size of APP units also enables
adding smaller increments of  generation - capacity than

- with conventional -power plants and the time needed to

plan and construct them shorter

APP facxlmes especlally those that. employ cogeneranon
are generally close to load centers, resulting in lower loads
on the transmission system and a corresponding lower risk
of localized brownouts or blackouts. Connecticut has

- specifically provided for the mlplementatlon of line loss
" credits based on the av01ded cost of transmission and dis-

tribution equlpment. New Jersey . purchases approxi-
mately 32 percent of its elecmcxty from out-of-state utili-

_ ties and has been on 5 percent voltage reduction during-

some summer hours due in part to hmttanons on transmis-
sion capacrty

The installation of additional electnc generatmg capac-'
lty in New ‘Jersey would allow the west-to-east electric

. transmission system to provide more on-peak’ electricity

and reduce the need for imported electricity:and for volt-
age reductions. This additional. capacity would also reduce
electricity costs to ‘consumers by obvxaung new uansmls-

s1on facllmes

seqes
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Regulatory Issues -
Restructuring the Industry

Uncertainties abound in today’s 'elecu'icity' ii_ldustry due
to-fuel prices, growth forecasts, demand-side opportunities,
‘and changes in the regulatory environment. The general
‘'deregulation climate of the 1980s may affect the vertically-
iritegrated - utilities during the 1990s. Two themes have
emerged to date: de-integration, and alternatives to tradi-

tional rate-base, rate-of-return regulation.

PURPA and the evolution of QFs and IPPs have shown
~ that electricity generation is not a natural monopoly. For

generation, no insurmountable capital. barriers prohibit

new entrants, many of whom are eager to bid for the right
to sell power to the grid. Utility responses to this situation
vary. In New -Jersey, the 1988 ‘Cogeneration and Small
Power Production Stipulation of -Settlement. (Docket No.
8010-687B) supports the rights.of alternative power pro-
ducers, while allowing utilities to reserve the right. to add
unspecified amounts of their own capacity,. + -~ '

The development and proliferation of APPs has un-
doubtedly introduced a much larger degree of competition
into the electric generation market than had previously ex-
isted, yet the transition to a: fully competitive industry is
far from complete. The industry is now at a:crossroads as
regulators and industry participants examine the con-
tinued appropriateness of treatirig the maturing APP sector
under a set of standards different from those applied to
utilities. _ - : . _

 Currently, APPs bid to supply blocks of power to satisfy
part of the utilities’ incremental capacity needs as pro-
jected annually by each utility. The APP assumes risks as-
sociated with potential changes in construction, operating
and production costs, construction delays, changes in

_to regillatory oversight.

government regulations, etc. APP earnings are not-subject

odn Eonu-as't, ~utility ratemakmg prbcedurés‘ " dictate a
-much different—essentially cost plus—approach to -utility

- .. owned and operated facilities.. Through rate base/rate of .
- return regulation, utilities can recover from ratepayers all

-prudently incurred (as determined by Board review) invest-
ment and operating costs associated with new facilities. In
return for this risk protection, utility earnings. are regu-
lated. T o

- Utilities are required to obtain a Certificate of Need from
“ the Board prior to comméncing construction of facilities
- -over.100 MW. -Utilities must ‘demonstrate thatno more .
. -economic. or -environmentally sound alternative ‘exists in

- order to receive the Certificate of Need.

The Certificdte of Need regulations do not apply to non-
utility generators. Power purchase agreements with non-
utility generators are deemed prudent by virtue of winning

* the competitive. bid solicitation. This is also the case for

large scale conservation projects that are awarded con-

' tracts by virtue of winning the competitive bid solicitation.

'Ihfef-utilif;'_;powe; purchase agreements.are subject to
prudency reviews by the Board on a case-by-case basis.

~+ centives to invest in conservation. -
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This is true for. both short- and long-term power purchase
agreements. Utility conservation plans are subject to bien-
nial review by the Board. In September 1991 the Board ap-
proved a rule that is intended to provide ‘utilities with in-

In reviewing utility construction plans, non-utility power
purchase and power savings agreements, inter-utility
power purchase agreements and utlity conservation plans,
the Board attempts to compare all options :according to the

‘same standards. A utility must demonstrate that the option

it proposes to use to meet its capacity needs is the most

“beneficial option based on an evaluation of price and non-
_price factors such as reliability and environme;ital impact.

Because‘thére is no apparent technical basis upon which

to distinguish between utility generation and non-utility

generation, (i.e., there is no inherent reason why an APP
should be any more or less able than a utility to construct

- areliable generating facility at a reasonable cost), the cur-
‘rent debate. must focus on the regulatory treatment of
‘various segments of the industry. New Jersey should strive
‘to remove distinctions between utility and non-utility gen-

erators and” between utility and non-utility conservation
projects. : , :

. A system under which all capagcity. bptions—utility con-
. struction, non-utility construction, utility conservation pro-
- grams, non-utility conservation programs and inter-utility

power purchase agreements—are reviewed according to a -
similar set of standards is needed. To this ‘end, the Board

will implement a generic proceeding to develop a system

for'evaluating all potential sources of capacity and energy.
All-source bidding should ‘be carefully. examined as a

' ‘means-of choosing future sources of capacity and energy.

Undef_ such an approach, if a utility project were to be
chosen, it might be appropriate to require the utility to
commit to a fixed price of delivery. In ‘return for the

- guarantee of a fixed price, the utility’s earnings-onthat in-

vestment could be exempted from regulatory oversight.
" Another model that may be appropriate to consider in

* bringing greater continuity to the treatment of utility and

non-utility generators is tighter regulation of APPs, more

‘akin to the standard ratemaking model. Under such an ap-
‘proach, APPs would receive greater protection from project
. risk in exchange for regulatory. ‘oversight  of- earnings.

However, legal and regulatory impediments may challenge
the use of this approach. . o

‘A third possible approach would be a refined, more inte-
grated version of the current approach whereby there are

- specifically identifiable utility and non-utility segmeénts of
‘the generation mix. Regulators might ‘decide that is it best

to have some limited and predetermined portion of ‘electric
supply needs specifically set-aside to be met by traditional

. utility facilities, thus giving the state a diversified ‘portfolio

of electric generation. . .-

-Utilities are currently given different rate treatment de-
pending on ‘which option a utility cliooses for theeting
capacity needs. A utility can earn a profit by receiving a
rate of return on its investment if it opts fo construct a
facility. However, if it chooses to purchase power from a
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non-utility generator or another utility, it receives a pass-
' through of all costs but earns no proﬁt.

Utilities should opt for sources of capacity and energy
-that provide the maximum benefits consistent with least-
cost planning principles. Utility decisions should not be
biased by the different regulatory treatment currently af-

forded to utility costs depending on which option a utility ..

chooses for meeting its capacity and energy needs.
Unbundling .

Changes in the industry described above have led some
to propose the complete unbundling generation to create a
competitive industry. Transmission could then function as
a regulated common carrier, giving access on behalf of dis-

- tribution companies to least—cost providers.  The primary -
challenges to such dlvestlture involve the. followmg con- -

CeIns.

Rellablllty Rehablhty ensures that suﬂicxent genera- _

“tion capacity exists to cover scheduled and forced outages,
reduced capabrhty, and deviations from forecast load. This
installed capacity is further affected by the design and per-

formance characteristics of the generatmg equipment, type -

of load served, and availability of capacity from other sys-
tems. Statistics support the conclusion that once an APP:
facility is up and operatmg, from a technical and oper-
ational standpoint, it is at least as reliable as-utility-owned
facilities. One concern often cited is the continued: availa-

- bility of non--utility generation should an APP pro_]ect en-

counter ﬁnanc1al difficulties.-

If ‘économic conditions warrant, private- developers may
simply abandon the project. Adequate assurances must be
provided that, if necessary, the utility can take over.the
operation and/or ownership of the facility under such cir-
- cumstances. Contractual safeguards such as the lender'’s
ability to appoint an operator and the provision of second
liens to purchasing utilities, as well as the knowledge that
financial lender thoroughly reviews. project economics
.-prior to financing provide some comfort in this regard. The
Board should explore whether contractual terms such as

- selection of the utility as-operator in the event of default

-and the prowsmn of second lien rights to the utility should

" be required. The issue of utility recovery of costs associated -

with such a transition would also have to be addressed.

. DEPE Permitting: Permit- applications for proposed
electric generating stations frequently require the perform-
ance of complex modeling, monitoring and/or other types
‘of detailed reviews by the DEPE to ensure the protection of
human health and the efivironment at large Such neces-
sary reviews are often’ qu1te extensive and time-consuming.
As a result, the DEPE permlmng process can bécome the
critical path for timely project development.

Legxslanon has been proposed that would establish a

" licensing fee. mechanism whereby applicant fees could be

‘assessed to fund the procurement of outside consultants to
expedite these reviews. Such a mechanism which enhances
/the: ablhty of the DEPE to process apphcanons without
~ compromising envxronmental protection should be sup-
ported.’ »
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Transmission: Transmission must be sufficient to
move electricity from the generators to users as well as to
accommodate - transactions w1th neighboring utilities
and/or power pools.

Dtspatch. Maintaining control to meet changmg sys-
tem requirements through dispatch is essential. Present
PJM dispatch may be expandable. At minimum, capacity
and energy contracts would be separately negouated w1th
allowances for operation as spinning reserve. .

Flm’bdtty Flexibility includes fuel and technology di-
versity and ability to meet changed conditions. Regulators

“and the industry must learn many lessons, mcludlng the

full cost of take- -or-pay contracts formerly common in the
gas industry.

Transition: In a transition period, is there need for )
special arrangements for existing power plants-that are .
carried on the rate base at higher value than theycan be :

-sold for in a free market? Should special provisions (excess -

payments) be provided for wholesale purchases from -
divested plants of this type, or should the owners be com--
pelled to write down -the excess value? During and follow-
ing the telephone divestiture, there were extensive equip-
ment writeoffs; a possible parallel L 3

These important issues must be addressed as the debate -

. over the future direction of the mdustry contmues

Morkel-bused Prncnng

An alternative to the model for full unbundlmg of the :
generanon industry would be a transition to an optional :
system in which retail electnclty prices would be regulated :
instead of profits.2° o :

-Under the system an exogenotxs'mdex (e.g. consumer or .
producer pnce index) would annually mediate electricity -
price: caps (cents/kwh) The utility would be permitted to

" charge any price beldw the cap accordmg to market forces.

By regulating price instead of profit (as in- rate base sys-
tems), proponents maintain that utilities would gain effi- -
ciency incentives, since they would be assured of capturing
the profits. In this manner, proponents argue, utilities
would be provided the financial incentive to pursué least-
cost options, be they supply or demarid-side’ meastres, be

‘they utility or non-utility projects, in order to minimize.

costs and therefore maximize profits. While price caps
might adequately protect all ratepayers, difficult problems

. would have to be overcome to enable a smooth transition

from the present system.2! Such problems include the

. selection of a proper index, assurances that the caps appro-:
_ priately reflect changes in industry costs: and:technology,

arguments concerning which-.components. of the utility’s
cost, if any, would bé set aside for automatic adjustments
and design of safeguards to ensure that the utility. could
not practice discriminatory pricing on captive customers in.
order. to subsidize marketing efforts aimed at selected cus-

- tomers. An appropriate forum for furthér review. of the

market-based pricing concept may be in a Board resporise
to a specific utility proposal that presents a mechanism
whlch addresses the aforementloned concems
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Self-Generaﬁon

In New Jersey, which has relatxvely hlgh retail electnc1ty
rates, self-generatxon remains an option even if utilities do
not need to sign up capacity. Self-generation can be
‘economic in a variety of circumstances. A consultant or in-

- house staff can take the first step, which is to determine .

the faclhty's internal heat and electric load and the types
of equlpment that are available to meet either or both. The

economics “of the project should be evaluated and com-

pared to the electricity and fuel costs.’

Small cogeneratlon packages, startmg at 37 KW are al-
ready operating in New Jersey at YMCAs, hotels, and other

" businesses. Large food and pharmaceutlcal companies
have opted to meet their loads with 8 MW to 23 MW units ~

with only excess electrical sales to the local utility. No in-
soluble problems of prov1d1ng backup electncxty to the
- self-generators have occurred

The utilities have reservatlons about self-generat:on’

- when they see their baseload customers generate electric- ~
.. ity for the majority of their needs while expecting the util-’
ity to be the provider of last.resort or to furnish peaking -

service only. Utilities have also expressed concem over the

impact of self-generation on remaining ratepayers. Indeed,

the potential for some short-term impact on ratepayers
similar to the effect produced by other more conventional
_methods of end-user conservation does exist. However, this
must be balanced against load growth in other areas that
may. compensate for so-called lost revenues as well as the
long-term benefits in the form of costs avoided due to
lower system energy and capacity demand growth.

New developments in cogeneratlon equlpment will

allow cogenerators to be even more responslve to utility
‘operating conditions and to be able to . increase. output
durmg peak periods, thus ‘obviating new utility’ peaking

_ units. Self-generators can help meet peak by load shedding -
" as well as by i increasing their output. One cogenerator has -
_ even retrofitted an old turbine with steam injection to re- -

duce pollution and provide peakmg capacxty

: Wheeling ‘Options -

.. For a competitive market to work, the seller of a com-
modlty must have access to the potential buyers, For APPs, ‘

that access is available only through the utilities in the
* form of wheeling, which is the movement of electricity
from one location to another across utility-owned trans-

mission and distribution lines. Currently, all New Jersey'

‘utilities have agreed to limited wheeling within the context
of the Stipulation. With this- agreement, QF projects lo-
» - cated in the state can bid to any New Jersey utility, as long
- as sufficient transmission capacity exists. This serves to
broaden the market and contributes to a inore competitive
bid solicitation which, in turn, can benefit utilities and.
their ratepayers.

" The larger issue of establishing a national ‘transmission
policy has yet to be resolved although the debate over
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PUHCA reform is bnngmg the transmission debate lnto

focus. The opening of the interstate transmission grid to

large-scale wheelmg for supply projects could greatly in-
tensify- competmon However, the debate over important

“technical i issues and legal barriers contmues

Other areas of contention are retall wheehng and self-

~ wheeling. Retail wheeling is direct competition with the

utility, wherein an APP sells electricity directly to an end-
use customer, using the utility transmission system. Self-
wheeling is similar but delivers electricity only to a distant

 facility owned by the APP.

The economic advantage of self- wheelmg is that ‘the APP

is using its own excess electricity and offsetting retail rates

rather than receiving the lower avoided-cost rate from the
unllty for the excess. Some APPs maintain . that self-wheel-

ing promotes efficiency by allowing the APP to size the

equipment to include the load. from sues that may not sup-
port stand-alone units. : :

“The  utilities oppose both self and retail wheelmg con-
cepts because they believe.the APP would have unfair com-

" petitive advantage due to the fact that utility rates include
‘'societal costs in addition to the fact that APPs do not have

a statutory obhgatlon to serve.

‘With retail wheeling the ut111t1es taise - the techmcal
problem of control of the current flow over the transmis-
sion system to assure reliable delivery of the power to the
customer. Utilities also complain about the cream skim-
ming effect .of serving large customers with a wheelmg
contract that would result i in the remaining ctistoiiiers pay-
ing more of the eémbedded costs of the utility rate base No-
state or federal agency now has the legal authority to order
a utility to wheel power where wheeling would result in

higher costs for the remammg customers.

‘In wheelmg arrangements “the APP compensates the
unhty for-the use of the transmission and distribution
facilities. . (Of course, the electricity flow described in.a

" wheeling contract does not necessarily. correspond to the
..~ actual path followed by the APP's electricity.) Electricity

Cwill generally go to the nearest load center if needed. For
. example, the Cogen Tech 165 MW plant-in Bayonne sells

power to JCP&L, but the power is wheeled-over PSE&G
transmission facilities. In this case, because'of the location,

- PSE&G also benefits, since the Bayonné facility allows

PSE&G to avoid upgrades in the transmission facilities that
would otherwise have been needed to serve new develop-

- ment along the Hudson River coastline area. Slmﬂarly, the

ratepayers will sée long-term s savings from the reduction of

"need for intérstate transmission lines that will not have to
-be expanded as well" as local upgrades ‘that may be
. avoided." :

Ultlmately, the questlon of open access to utxllty trans-

" mission systems raises complex issues of deregulation and
" " unbundling of the generauon segment of the electric in-

dusuy The concept. requires further study into the unpact
on native load customers and the proper method for pric-
ing that service.
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. Gross Recelpis and Franchlse Taxes

Cogeneratlon facilities are exemnpt from the payment of

gross receipts and franchise taxes: (GR&FT) on their pur-.

chases of natural gas under N.J.S.A. 54:30A-50. In addi-
tion, they are exempt from GR&FT on electricity purchases
up to the amount sold or purchased whichever is smaller.

In 1989, discussion arose over whether GR&FT should
‘be apphed to sales of power from cogenerators to third
parties or ‘to out-of-state” facilities or whether the tax

should also apply to energy produced by QFs and con-
sumed internally by the host facility. -

These discussions ulnmately led to the drafting of pro-

- - posed: legislative initiatives. Hearings on ‘Senate bill S--

11324, sponsored by Senator Van Wagner, were held on

- June 7, 1990. One of the pnnc1pal arguments of the pro-

ponents:of the proposed injtiatives is-that impesition of the
GR&FT on inside the fence consumption of power from QFs
is necessary in order to remove the competitive advantage

“that such arrangements have over uuhty -provided service

that has the GR&FT assessed. However, issues of competi-
‘tiveness can be addressed by allowmg uulltles greater free-

dom to compete for such projects, Consideration of the im-

" position of GR&FT on internally consumed QF output,
_ however, must address the larger impact on state energy
policy of such initiatives. An analysis of the total cost of ail
the various taxes paid by both utilities and: non-utility co-
' generators must be undertaken. For instance, while utili-
ties are exempted from paying property taxes, APP facili-

ties are provided no such relief. Moreover, it is not a fore- .-

'gone conclusion that societal .goals require that no com-
‘petitive advantage be afforded one type of technology over
another.” -

‘A related issue :is the mabillty of mumclpalttles to re-

ceive additional GR&FT revenues when APP plants are
constructed in their communities. It should be understood

that the bulk of large cogeneration facilities how in opera- -
tion or under development sell most of their | power back to
the -electric utilities for resalé.'As a-result, such power.is

~ - ultimately resold on a ‘retail basis and will therefore
- generate GR&FT revenues similar to a utility generatmg
station. Therefore, the present mablhty of the host munici-
pahues of these facilities to receive GR&FT compensation

. is largely-a function: of the allocation formula. In order to- -

compensate municipalities that prov1de sites for non-utility
generators supplying electric power to New Jersey, prop-
erty related to APP facilities should be includedin the

GR&FT allocation formula; In_ order to avoid a. potential : -
. windfall to host. commumnes however, resultant GR&FT.
compensation should be ad_]usted to reﬂect the. collecnon:
o of property taxes from these facllmes . .

Notable exceptlons to the aforemenuoned scenario are
projects that are located in New Jersey municipalities but
sell their power to cut-of-state clients. Because the output

. from_these facilities is exported for. resale, no GR&FT is.

" generated in-state. As. a result, no. GR&FT compensauon is

' ‘_avaﬂable to the host, commumty
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In fermulating a- policy that best serves the overall inter-
ests of the state, it is important to distinguish between ini-

* tiatives taken to address budgetary considerations, ie.,

taxation policy, and - actions taken to implement state
energy policy. While in' a narrow sense of state electric
supply planning, some pro_lects—such the one Cogen Tech-

,nologles has proposed to site in Linden to generate elec-

tricity for sale to Consolidated Edison of New' York—may
not appear to provide any direct benefit to New Jersey,
other benefits -do accrue. The. Linden proyect will create
construction and some permanent jobs in New Jersey and
will allow industrial steam customers situated near the

- project to cut- energy -costs. Efforts to tax electnc1ty

generated in-state for export purposes mxght negatively im-
pact upon New Jersey’s ability to freely import power from
its neighbor states. New Jersey and its neighboring states
derive substantial benefit from the free and ummpeded »
flow of energy and capacity throughout the region. Inter-
state and even inter-regional power markets ‘enhance -
economic efficiencies. This broad market has permitted the

- state to realize substantial savings. Indeed, New Jersey is

presently a net unporter ‘of alimost one-tlnrd the electricity
it consumes. The interstate flow of electnclty should not

.be discouraged through" mappropnate taxation- polmes or

other-artificial ba.mers

) Sules Tox

Cogenerators are exempt from sales tax under NJ.SA.

54:32B-8.13.d on the purchase of equlprnent -or supplies
. specxﬁcally dedicatedto the cogerieration project. Regula-
. tions designated N.J.A.C 12A:54-1. 1 et seq implement this

exempuon

Smng
" NJ.SA® 40:55D-19 provxdes in part that if a public util-

ity'is aggneved by the action of a municipal agency, an ap-
' peal may be taken to the Board. If, after hearing, the Board

finds that the present or proposed use by the. pubhc utility

‘is necessary for the service, convenienice or welfare of the

public, the “utility may proceed m accordance w1th the
decision of the Board. :

Utilities are currently planning to purchase ngmﬁcant
portions of their capacity needs from cogenerators, small
power producers, and independent power producers. As a’
result, the State should consider whether N.J.S.A. 40:55D-
19 should be amended to include this class of generators
where the facility is being developed prunanly to provxde a

New Jersey utxlxty with needed capactty

The Board has mterpreted its authonty in the smng area -
to include cogeneration and small power production, (In
the Matter of the Appeal of Public Service Electric and Gas -

.Company Pursuant to R.S. 40:55D-19 from the Decision of

the Hamilton Township Planning Board Denying an Appli-

" cation for a Conditional Use Permit and Site Plan Approval
‘for.a Natural Gas Reduction and Electricity Production
:--Facnhty, BPU Docket No. EE8605-481, October, 1986), but

legislative clarification would assist in the development of
need_e:d alt_e_rnative power production.
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Jurisdiction

N.J.S.A. 48:2-13 provides that the operation of heat and

- power plant or equipment for public use shall be subject to
the jurisdiction of the Board. It has to-date been deemed
unnecessary to regulate the sale of steam from a cogenera-
tor to industrial and commercial customers.

As a result, consideration should be given to amending

N.J.S:A. 48:2-13to exempt the 'sale of steam from a quali- _

fying PURPA facility (QF) to an industrial or commercial
facility from being subject to the jurisdiction of the Board.

Conservation Incentives

Conservation is a source of energy that will allow utility
customers to meet an end. use at a lower cost and with

. . greater environmental acceptability. One of the areas that -
- has-inhibited the full growth of conservation as a source of
energy is the lack of financial incentives for utilities to pro- .

mote conservation programs.and to market them ‘success-

fully. Historically, ratemaking procedures have stood in the
‘way of effective implementation because no profit opportu-

" nity existed when conservation programs were successful.
“Under traditional ratemaking formulae, sales' lost through

" conservation resulf ‘in reduced utility earnings between .
' rate cases. Conversely, construction of hew plant repre-

sents an investment opportunity for a utility. Construction
" of new capacity, increased reliance on fossil fuels and in-
creased dependence on purchased power—measures

needed to support expanded sales. that benefit utility -

shareholders—increase ratepayer costs.

In-an effort to align utility shareholder and ratépa_yer in-
terests, the Board initiated a rulemaking proceeding to ex-. .
plore various incentive mechanisms that would provide

utilities with a clear, measurable and meaningful incentive
(tied to results delivered) for promoting conservation.

_ The incentives rules encourage investments in end-use
.- efficiency .improvements-and investments in upgrades to -
the power delivery system that can reduce line ‘losses,

Technologies that can cost-effectively reduce transmission
and distribution system line losses are deemed eligible for
. - incentives because they save energy and the savings can be
relatively predictable and measurable. ~ © = . -
- Providing utilities with a profit opportunity on success-
- ful conservation programs will give utility managenient an
incentive to apply its-creativity, resources and marketing
- skills to causing conservation that will benefit the utilities

.and. their customers. The resultant commitment of utility

capital and other résources to energy efficiency measures

. will'help remove existing barriers to greater penetration of

- conservation technologies. The unique access to energy
“‘users and consumption data that utilities enjoy by virtue of

their role as energy purveyors can prove an invaluable re-
“source in tapping efficiency opportunities. A partnership of

. utility resources, and. the existing private enterprise infra-

“structure involved.in the business of equipment design, fi-
' Hancing, marketing, sales and installation will result in an
“increase-in energy efficiericy in the state; enhanced busi-

“néss opportunities for’ private supply houses, installation

contractors and energy service corfipanies; and investment

‘projects, -
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‘opportunities for the utilities. Investment of ¢apital in the

installation of equipment supplied and installed by in-state
companies will provide a boost to' economic growth in
New Jersey. i : SR

Within the context of discussions regarding utility con-
servation incentive programs, an’important issue is the
exact role that utilities will play in this partnership.
Specifically, given the existing: infrastructure of private
businesses -involved in the distribution, installation and
maintenance of appliances and other equipment, is it nec-
essary for the electric and gas utilities to be- directly in-
volved in such endeavors, or should they be restricted to
other roles such as- marketing, design- and financing? It
seems clear that, in general, where an existing infrastruc-

* ture is in place to supply high efficiency equipment and

other conservation ‘measures, ‘the utility role should be
limited to program design, marketing, assurance of quality
control and savings measurement verification, provision of
capital and, in some cases, selection of vendors. Actual
sales and installation should not be ruled out, however, in
those instances where an existing infrastructure does not
exist for the direct provision of a particular service or
measure. : I

On September 25, 1991, the Board adopted conservation
incentive rules (NJAC. "14:12, “BPU Docket No.
EX90040304). The rules require each public utility to sub-
mit Demand Side Management Resource Plans to the BRC

-every two years. Each plan must: specify the utility’s over-

all capacity and energy savings goal; describe the impact
of the savings goal on load growth and capacity forecasts:
and , describe proposed - performance-based energy pro-
grams as well as core.programs the BRC has determined
must be -included and continued in the DSM plans. Pro-
gram. descriptions must:- explain -the. utility’s ‘anticipated
marketing plan for conservation programs; specify how a
utility will involve the private sector in implemeriting: pro-
gram measures; detail the utility’s contractor procurement
procedure; and provide an -analysis of the: program’s im-
pact on the existing private market infrastructure.

_ The rules give utilities an opbbfu.{nity to recover pro-

"gram costs and lost revenues, and to earn returns on in-

vestments in energy efficiency ‘measures based upon a’
sharing of program savings between utilities and ratepay-

- ers, The:rules include a detailed formula to' ‘determine net

benefits associated with utility-sponsored conservation ac-

- tivities. The formula expressly acknowledges the-avoided
-societal cost of environmental impacts related to the con-

struction and operation of glectn’c"and na_turali"g"a’s-,“éupply '
The rules allow utilitiéé to burstie eﬁicienc'}; through one
of two approaches—shared savings or standard offer.

_Under the first approach, a utility would earn incentives by
‘a shared savings of a portion of a program’s net benefits.

Alternatively, a utility can develop a standard price offer
that would apply equally to blocks of conserved energy
delivered ‘through a utility _program, .an_ independent
energy service company or any other third party or end
user who ‘could ‘meet certain minimum requirements.
Under this option a price would be developed based on -
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avoided cost and would also include adjustments for en-
vironmental externalities and lost contnbutxons to fixed
N utxhty revenues. »

The rules will have a positive effect on New Jersey‘s

economy and environment. The accelerated deployment of

efficient technologies will enable utility customers to re-
duce their energy costs thereby enhancing the state’s com-

petitive economic posmon. Independent businesses that
provide energy services and those who supply and install
efficient equipment will find expanded business opportuni- -

ties under the rules. Increased investment in energy effi-
ciency will divert business from out-of-state bulk fuel sup-
pliers to in-state providers of energy-efficient equlpment

and services. . Accelerated proliferation .of conservation.

. statewide will reduce the need to site and construct energy
facrlmes and will curtail the need to burn more fossil fuel.

The conservation incentive rules will play a pivotal role
in planmng to meet New Jersey's future energy needs. The

aggressive demarid-side. management approach the rules
embody speaks directly to the state’s least-cost utihty plan- -

ning goals. By effectively reinoving the incentive to build

rather than conserve, the rules enable utilities to adopt a

more integrated least-cost planning approach that achieves
".an economically and environmentally sound balance be-
tween supply-side and demand-side options.

Bill Redesign

. . The Board has initiated a bill redeslgn program.to pro--
- mote conservation by enhancing consumer understanding

of energy consumption habits. Board and' electric utility
. staff have been working together to develop billing formats
- that provide- easy-to-understand--usage information and
-graphics that increase consumer awareness.: To date, the

Board has. approved new. designs for implementation in -

_ early 1991 that include bar-charts to reflect seasonal usage
patterns and year-to-date. consumption. . comparisons.
- JCP&L and Rockland .Electric previously incorporated

.‘many billing features that'encourag_e energy usage aware-
ness and.Board staff is working with these utilities to -

further refine des1gns where appropnate

Fufure Conservm‘lon Dlrechons '

~ Any energy or capacxty conserved .as a result of a
Demand Side Management (DSM) solicitation is of -equal

value to a utility whether it is the result of an improve-
mentin electrical efficiency or is the result of a switchto a -
more energy-efficient process that uses an alternative fuel." -

Allowing for projects that improve energy efficiency would

greatly expand the potermal for cost-effecuve DSM pro- -

jects.

As a result unllty DSM sohcxtanons should a]]ow for-'-.'

proposals from all prOJects that improve energy. eﬁ'iclency

as opposed to accepting proposals only from pro_]ects that ,

improve electrical efﬁcnency

One of the primary. areas in energy growth in this state

is in the construction of new commercial buildings. In

many instances, the developer of the building focuses on -.

constructing ‘the building at the lowest frent end cost
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without due consideration of the energy. costs of the build-
mg after it is occupled Once the building is constructed, it

* - is more expensive if not impossible to reconfigure the
“building to an energy-eﬁicrent level. In order to assure that

the proper decision is made at the front end of éonstruc-
tion, the electric and gas utilities should be requrred to
provide funding or necessary financial incentives so that
the builder undertakes the full assessment .of energy

' savings options before breakmg ground In -addition, re-
. bates or necessary financial incentives.for the builder to in-
" vest in energy. savings- measures can be provided by the
- utility so that the bmldmg is energy efficient.

The utility, because of its role in provxdmg extensions of
service, knows when construction is commencing and can

‘play a critical role in assuring that energy efficiency is fully

considered. Energy and capacity savings will be provided

-to the other utility customers: Moreover, ‘the state’s

economic development will be best serviced by.energy-effi-
cient buildings which make movemerit into New-Jersey by

_business and industry all the more attractlve

Before commercml and - mdustnal customers “break

- ground: for new or additional facilities, electric and gas

utilities should require them to fully assess the implemen-
tation of conservation measures, and provide financial as- -
sistance to undertake the assessment ‘and the recom-
mended measures. Ce

Leasf Cost Planmng

While the electric utility mdustry has direct coritrol in
selecting its own production, transmission and. distribution

- facilities, it does not control end uses, However, with a ju-

dicious selection of price signals and marketing tech-
niques, a utility. can influence customer behavior. both in
the purchase of and the use of energy consuming equip-
ment. Instead of simply deliverers of electricity, utilities
can be marketers of energy services: the heat, light, or’

power needed to operate the buildings and industries in_
- their service area. The strategic objective should be to
‘deliver energy services at the lowest possibleicost to:the -

consumer subject to the constraints identified  in Chapter

- 21. This approach is:-commonly réferred to as-a least-cost

strategy. With a least-cost strategy the utilities invest in_

conservation options or end-use technologles that conserve
7 electnc1ty on a equal basis with constmctmg new genera--

non facilities i in thenr resource ‘planning.

Energy conservation represents a pnncxpal polic¢y mech-

-anism in-the overall -objective of reducing the cost of pro- -
© viding electric service in the future. Avoldmg the need for
ccostly new baseload generating capacity can be achieved,
‘in part, by controlling the growth of winter peak demands.

Permitting the hook-up of - inefficient primary electric re-

- -sistance heating systems, when more efficient altémative

systems :are available throughout: the State, undermines
this- objective; therefore, limitations on ‘the hook-up of

‘electric heat as a pnmary heatmg system should be con-
-=sidered. S

' Although the state has not cast formal least-cost legxsla-

;.. ;ton_or regulations, the- Board and its regulated attilities
regularly employ least-cost plannmg strategles For in-
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stance, in.1988 tﬁe~’Board-: adopted bidding procedures for
utility procurement of non-utility supply and demand side
« :projects that are designed to ensure: that -electric ‘utilities

- pursue the least-cost means of meeting customer demands -
within the constraints of project viability and reliability, as .

well as environmental consideration, fuel efficiency, fuel
diversity and other concerns. While the process.does pro-
vidé for utilities to build generating plant or procure inter-
utility purchases outside of the bidding procedure, utilities
are required to demonstrate that such arrangements pro-

vide terms more favorable than those available through the .
'bidding process. See-Chapter 21 for an expanded discus- -
sion of the role of least-cost strategies in New. Jersey's

'energy‘pl'anninvg; !
-~ Utility Forecast-

By the year 2000 New Jersey utilities predict they will
. need both new, generating facilities and expanded trans-

.. mission facilities to meet the needs;of their customers.23 "
"' . While the annual growth in both overall energy usage and

~ peak demand ‘had averaged almost 4 percent in recent

- years, the utilities-believe: that aggressive load. manage-
., ment -and-:: conservation- programs . with anticipated
economic trends will slow ‘this growth to approximately 2

percent or even less through the year 2000. The Board ex-
pects that the incentives for expanded DSM investments by
the ytilities will cut further into that growth rate. Based on..

the utility- projected growth rate, as shown in Figure 8-18,

the New Jersey utilities will require’ over 2,650 MW of ad-

- need for new.utility power plants difficult. -
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ditional generating cpacxty by the year 2000 and over

9,000 MW by the year 2010.
To illustrate, this aggregated 2,650 MW would be the

-equivalent of about two and one-haif Hope Creeks or more

electricity than the approximately 2.5 million residential
electric nonheating customers used in all of 1987, .

Of course; the utilities need not build largé, centralized

‘power plants as they have in the past. ‘Smaller, more local-

ized baseload and: dispatchableé units closer to the load
centers and conservation may be more eff_et:tive.#

_ _’Regardle_ss ‘of economié_- as'sumptiohs,-v_ New Jersey utili-

. ties expect to need new generating capacity merely:to re-

place existing equipment and purchase agreements. The
utilities believe that some 5,800 MW of this capacity

'should be replaced by the year, 201025 a

Predicting the need for power and/or: energy and decid- -
ing who should provide the. power makes-projecting the

Widespread movemments toward greater competition in
generation are beginning to have effects as- alternative

- power producers (APPs), [e.g., independent power pro-

ducers (IPPs) and-small. power producers or qualifying
facilities (QFs)], challenge-the .utility monopoly with the

-potential to provide substantial power over the next de.-
. cade. The major -APPs employ cogeneration technology to
- derive both electricity and thermal energy-from. fuel com-

bustion. (See Chapter 7) Cogeneration yields total efficien-

" FIGURE 8-18

Projected Electric Requirements
by ‘NJ Electric Utilities for 198’9-2010
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cies higher than typical efficiencies  of tradmonal central- '
power plants that do not use waste heat.

Plunmng Process

.In March 1989, then-Governor Kean called a conference
to examine New Jersey's electric supply planning practices
and suggest improvements. The resulting Report of the
Governor’s Conference on Electricity Policy, Planning and
" Regulation suggests a variety of changes-to the electricity
planning process and recommends a three-tiered approach -
" to develop: (1) a state electnc1ty plan that provides the
overall goals and a vision of what is needed; (2) long
- range implementation plans prepared by each electric util-
*“ity to detail all the options available to meet the state plan;
and (3) short rarige action plans prepared by the utilities
to indicate specific programs to implement these _goals.
The Electric Facility Need Assessment Act Certificate of
--Need process would be part of these: plans. This approach

is an interesting one worthy of further consideration. Ulti-
. mately though, the blueprint for electricity planning iri the
state shall be the adopted Energy Master Plan 1tse1f

‘Need Determmuhons o

.Inthe late 1970s, a: number of proposed and/or parually
constructed generating plants-had to be cancelled, owxng'..
at least in part to lower-than-expected growth rates in.
electricity consumption.?® In response to public concerns

struction, New Jersey adopted certificate of need legislation.

- Part II: Energy Supply and Conversion

The Electric Facility Need.Assessment Act, NJ.S.A. 48.7-

/184, requires that any:electric‘ utility proposing to-build a
" new. generanng unit of 100. MW or greater and additions
. to existing units of 100 MW..or 25 ‘percent (wl'uchever is
. smaller) apply to the Board for approval.

In August of 1989, Atlantic Electric. Company filed a
contingent Notice of Intent (NOI) to construct.a 220 MW

" combined cycle generating facility. The NOI is the first step
- in the certificate of need process and this application is the

first one submitted under the Electric Faclhty Need Assess-
ment Act. AE labeled this ﬁllng as contingent because the
proposed combined cycle unit was projected. as being
needed only if certain unexpected events occurred such as
non-completion of one or more of the QF ‘projects with
which AE has purchase power agreements. Due to' ‘the per- -
ceived risk of the planned QF projects, AE has continued .

with contingency plans. In May of 1990, the Board issued
its early assessment report on the proposed facihty In that
report, the Board authorized AE to continue its coritin-
gency planning for the cornbined cycle facility and set
forth a series of criteria that’AE would have to meet before
a Certificate of Need would be issued:: AE’s application for
a contingent Certificate of:Need was pendmg heanngs at
the OAL as of October 1991. : :

It should be emphasnzed thiat ‘the Elecmc Facillty Need

~ Assessment Act does not apply to’ uulxty facilities smaller

than 100" ‘megawatts or to non-utility generation of any

" size. The overall impact of the Certificate of Need process

on utility supply planning must be assessed.

. FIGURE 8- 19
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No practical basis exists for requiring a utility to receive
a Certificate of Need prior to constructing a generating
plant while allowing a non-utility generator to build an
identical facility without any similar review. Therefore, the
state should consider subjecting all potential sources of
capacity and erniergy to the same assessment criteria.

The Electric Facility Need Assessment Act should be
modified to provide a review of capacity and energy needs
and to provide a forum for reviewing the proposed method
for procuring such capacity and energy. The review would
include the appropriateness of identifying specific sources
of capacity and energy and would include review of any
proposed evaluation system such as a request for proposal

(RFP).

Prior to procuring capacity and energy from any source,
including its own construction, a utility would be required
to demonstrate need. Once need is established, the utility
would (through procedures established by the Board) eval-
uate all potential sources of capacity and energy based on
price and non-price factors to determine which option pro-
vides the most benefits. Facility siting would be subject to
standards established by DEPE and those standards would
apply equally to utility and non-utility facilities. This pro-
posal maintains the requirement that utility construction
be reviewed to ensure it is needed, is appropriate tech-
nology and is appropriately sited. However, it expands the
review to non-utility sources of capacity and energy and
ensures that all potential sources are evaluated on an
equal basis. '

Nuclear Performance Standards

Some nuclear baseload plants have both performed
poorly and required significant annual capital costs to keep
them operating. (See Appendix: Largest Annual Net Capi-
tal Additions.) In New Jersey, therefore, review of the on-
going capital additions required at the Oyster Creek,
Salem, Hope Creek, TMI, and Peach Bottom units by state
regulators would determine whether substantial capital in-
vestments in these plants are cost effective. However, the
Board historically had reviewed these costs for reasonable-
ness after-the-fact in conjunction with rate cases.

Nuclear performance standards represent a form of in-
centive regulation. With respect to the performance of nu-
clear plants, the 1985 Energy Master Plan stated: _

The [Board] shall consider that all base load power
plants must achieve the operating efficiencies and
reliability levels projected at the time of a regulatory
review. Failure to achieve these levels shall subject
the utility to restrictions in their authority to pass
on excess fuel costs to ratepayers, while exceeding
these projected levels shall entitle the utilities to
bonuses. The [Board] shall promptly establish a reg-
ulatory system of penalties and bonuses to imple-
ment this policy.2”

Performance standards are necessary to adequately
balance investor and ratepayer interests, owing to the poor
performance of nuclear power plants. Without risk alloca-
tion mechanisms, virtually all replacement power costs are
recovered through the Levelized Energy Adjustment
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TABLE 8-2

New Jersey Nuclear Performance Standard
‘Allocation of Replacement Power Costs

Capacity Factor Risk Allocation
Performance (%) Ratepayer (%) Shareholder (%)
751065 No impact

below 65 to 55 70 30

below §5 to 45 60 40

below 45 t0 40 50 50

below 40 ‘Board Review

Source: BPU Decision and Order Docket No. EX89080719, p. 43.

Charge (LEAC) and, therefore, passed on to the customers
regardless of the cause of the poor performance.

Initially, the high capital costs of nuclear power plants
were to be offset by low operating costs, resulting in
economical, year-round electricity. However, the nuclear
plants actually operated at around 60 percent capacity fac-
tor even though they had been originally estimated to per-
form at 80 percent capacity factor. Ratepayers therefore
bear both the high capital costs in rate base and replace-
ment power costs through LEAC. As Figure 8-19 shows, the
cumulative effect of the substandard nuclear performanceé
has been over $1.4 billion.?® Conversely, performance
standards should reward good performance. If the capacity
factor exceeds the target, then some savings could accrue
to the company and the remainder to the ratepayers.

The Board in its Decision and Order adopting nuclear
performance standards for PSE&G stated:29

Nuclear plants are constructed with the expectation
that their high capital costs will be offset by their low
operating costs...At the time the decisions were made
to construct each of [PSE&G's] five operating nuclear
plants..they were projected to perform at approxi-
mately 80 percent capacity factors....[PSE&G] re-
ported that the lifetime cumulative capacity factor for
Salem I is 51.3 percent, Salem II - 47.7 percent, Peach
Bottom 2 - 53.8 percent and Peach Bottom 3 - 60 per-
cent. Further, plant operations have been character-
ized by wide swings in performance as evidenced by
Salem IT's 8 percent capacity factor in 1983 and Salem
I's 95 percent capacity factor in 1985. Thus, ratepay-
ers have been saddled with the cost burden of the
plant’s high fixed costs in base rates and expersive re-
placement power costs incurred as a result of substan-
dard nuclear performance through the LEAC. It is this

- history of uneven and substandard nuclear perform-
ance, its attendant cost burden to ratepayers and
[PSE&G’s] increasing reliance on nuclear generation
that gives rise to the need for nuclear performance
standards. . :

- This standard adopted by the Board in 1987 was based
on a target capacity factor of 70 percent. No reward or



74

penalty was triggered for performance within 10 percent of
this target. Performance outside this 10 percent plus or
minus band triggered either a penalty or reward. Below 40
percent capacity factor, a Board review was required to de-
termine appropriate action.

The 1987 performance standards raised questions about
optimum design:

(1) What is the best setpoint—the divider between per-

formance penalties and rewards?

(2) Should there be a deadband, a range in which per-
formance changes are neither rewarded or penalized?
The 1987 standard had a broad deadband, which
tended to minimize the role performance standards
could play.

(3) Should standards be based on thresholds or a con-
stant slope? According to the 1987 standard, perform-
ance within the wide deadband carried no penalty or
reward. At the edge of the deadband, a small incremen-
tal change in performance lead to a large instantaneous
penalty or reward effect (e.g., a 1 percent drop in per-
formance from 60 to 59 percent automatically triggered
a 20 percent disallowance of replacement power costs
under the 1987 standard). Would the incentives work
better with penalty and reward propomonal to devia-
‘tion from the setpoint selected?

The Board held a series of hearings in late 1989 to re-
view the effects of the 1987 performance standard. As a re-
sult, the Board modified the standard. The target capacity
factor remains at 70 percent but is now based upon maxi-
mum dependable capacity rather than design electrical rat-
ing. The zone of reasonableness (ie., acceptable deviation
from the target) was modified to plus or minus 5 percent.
The risk assessment allocations are now measured from
the edge of the zone rather than from the target in order to
mitigate the hard shoulder effect. In addition, the Board
modified the replacement power cost sharing formulae as
shown in Table 8-2.

Nuclear performance standards, a tool that provides an
incentive for better performance and a sharing of nuclear
_ performance risks, should be continued by the Board with
an eye toward assuring that there is adequate ratepayer
protection and appropnate utility incentives.

Load Factor

Load factor, the ratio of average to peak loads, is
another measure of performance or efficiency. Meeting
peak demands is expensive: peaking equipment is rarely
and inefficiently used. In 1989, the average load factor of
New Jersey electric utilities was 55.1. Table 8-3 shows that
this number is below the national average, the PJM aver-
age and the New England Power Pool average.

Load factor can be affected by numerous variables, e.g.,
demographics, end uses, etc.-While a number of load man-
‘agement techniques can be employed to increase the load
factor, those that reduce the peak load without -increasing
overall energy use are preferable. Therefore, load factor
can indicate how well load management performs within a
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TABLE 8-3

Comparison of State, Regional & National
Load Factors

NewEngland
New Jetsey PJM Power Pool National
Year  Load Factor  Load Facter  Load Factor Load Factor
1982 51.7 57.9 . 631 620
1087 §2.9 : 58.2 61.8 60.8
1988 521 57.9 63.7 596
1989 55.1 61.4 60.1 613

1990 53.0 - 59.8 62.8 61.1

Sources; N.J. 1987-1990 - N.J. Energy Data System. .
PJM 1987-1990 - PJM Interconnection System Highlights
and Review. .
National and New England Powerpool - North American
Electric Reliability Council 1990 Electric Supply and Demand
Report, NJ/PIM/NEPP/US 1982 - Edison Electric iistitute
analyst Carl Tobee.

least cost planning strategy. While load management tech-
niques provide important mitigation against peak load
growth, in many cases, they do not reduce overall energy
consumption or enhance efficiency. Indeed, load shifting
may actually exacerbate environmental effects associated
with baseload plants. Thus, while load shifting programs
can impart substantial benefit to the system, they should
be analyzed with consideration for these effects, as well as
for the cost of baseload plant needed to serve these tech-
nologies.

If the load factor {(which in 1988 was just under 55 per-
cent compared to the national average of about 60 per-
cent) increased by approximately 8 percent, the reduction
in installed capacity at 15 percent reserve amounts to al-
most 1,800 MW. At $500/KW, this level of load factor im-
provement results in an avoided capltal cost of $900 mil-
lion.

Service Reliability

The concept of performance standards for individual
power plants is appropriate for regulation in the current
rate base environment. If the industry were restructured by
divestiture of generation, this kind of standard would be 2
contract matter between the distribution company and its
suppliers. In such a case, the regulator would be indiffer-
ent to how electric service was provided but would be con-
cerned that the obligation to serve be met. In such a situa-
tion, the ideal measure would be- the availability and qu-
ality of service to the customer at the meter. A proxy might
be voltage and availability criteria at the substation.

Elecfro-Magneﬂc Fnelds

The issue of possible adverse health effects of magnetic
fields created by the operation of utility transmission lines
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has generated considerable interest recently. Extensive re-
search is currently being conducted in this area in an at-
tempt to identify and quantify the possible adverse health
effects.30 P

Since people live near electric transmission lines and
electric transmission lines continue to be constructed in

New Jersey, investigation of the effects on public health of ‘

the magnetic fields associated with these lines is necessary
and the establishment of allowable limits for the fields
may be required to protect the public health. '

The DEPE Commission on Radiation Protection, estab-
lished under N.J.S.A. 26:2D, has an advisory committee on
non-ionizing radiation that will review and make recom-
mendations to the commission on health effects of electro-
magnetic radiation. If it is determined that magnetic fields

created by the operation of utility transmission lines ad-

versely affect the public health, the state will establish
limits for magnetic fields. '

No adverse health impacts associated with electromag-
netic fields have been shown conclusively to' exist.
However, in light of the uncertainty characterizing the cur-
rent body of scientific knowledge, utilities' should practice
prudent avoidance when planning new transmission facili-
ties.

Cost of Service and Rafe Design
The goal of cost-based tariff design is to communicate

an accurate price signal to utility ratepayers. As individual "

charges approximate their full cost basis, utility ratepayers
are made more aware of the cost impacts of incremental
consumption. As a result, conservation and load manage-
ment objectives are enhanced, along with greater system
efficiency.

Cost-based tariff design is a two-fold process, each com-
ponent of which is essential. First, customer classes must
be allocated that portion of the overall revenue require-
ment for which each is responsible, as determined by the
cost of service study. Second, the customer demand and
energy charges within each rate schedule must be set at a
level reflective of the costs incurred in providing each type

of service. Proposed tariff modifications should meet this.

cost of service test, while existing rates shall be moved
toward their full cost basis over time. :

Consistent with this approach, subsidization among and
within rate schedules is not the preferred means of
attracting new business and maintaining ‘the  existing
ratepayer base in New Jersey. An overall reduction in each
utility’s cost of providing service, and a concomitant reduc-
tion in overall rates, should be this State’s objective in en-
hancing New Jersey’s attractiveness to new and existing
customers. Alternatively, utilities may wish to consider
whether shareholders should bear some of the short-term
burden of providing incentive rates to ‘customers. Other
mechanisms or forms of regulatory structure may be ap-
propriate to enable utilities to offer competitive pricing
without creating cross-subsidies. This: issue must: be ex.
plored further. : : o o
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Fuels

Natural Gas

Natural gas is attractive for electric generation projects
since it is clean-burning and available on a long-term con-
tract basis. The gas turbine equipment is less capital inten-
sive and meets environmental criteria. The state is con-
cerned about reliance on just one fuel for electrical genera-

tion purposes. Present and planned generation capacity ad-

ditions . rely primarily on natural gas as a fuel source.
However, since deregulation, natural gas has been in goad
supply with only interstate pipeline capacity being a bar-
rier to its greater use. The pipelines have applied to the
FERC to increase capacity substantially to New Jersey so
that cogenerators who wish to use gas should be able to do
so for the foreseeable future. (See Chapter 4.)

 The gas utilities in New Jersey have put in place special
rates for non-utility cogeneration. Firm, interruptible, and
transportation rates are available, depending upon the size
and type of equipment and facility being served. The
variety of tariffs allows the cogenerator to select the most
economic choice. Some gas marketers will provide long-
term contracts and move gas over interstate pipelines from
the wellhead with utility transportation tariffs to deliver to
the end user, ‘

The other natural gas ratepayers can also benefit from
an increase in gas- use by electric generation facilities.
Under traditional ratemaking procedures, the gas provided
by the natural gas utilities to the generation facilities will
spread fixed costs over larger volumes, thus reducing unit
costs of gas. As long as the incrementa! contribution
derived from sales to electric generators exceeds the in-
cremental cost of service, all customers then see lower bills
for their gas service.

A critical aspect of natural gas use is the reduction in air
pollution that occurs when cogeneration replaces old
boilers using oil or coal. Natural gas contains little sulfur
dioxide, and nitrogen oxide control strategies are very ef-
fective on gas-burning equipment.

Qil .
Since the oil crisis of the 1970s, oil serves as a back-up
to industrial interruptible gas for electrical generation for

.price and environmental reasons. Today many en-

vironmental permits limit oil use to periods of gas inter-
ruption. In order to burn oil full time, the more severe en-
vironmental ‘criteria that apply to gas must be met. In
many ‘cases #2 oil is the preferred choice as backup. The
price of #2 oil has seldom, if ever, been low enough to
warrant switching to it on an economic basis. Today,
however, the ceiling price of interruptible natural gas is set
on the basis of parity pricing with backup fuel so the main
differences between natural gas and oil are the GR&FT ex-

emption and any utility rate incentives.
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Coal

The major impediments to the use of coal in New Jersey
are environmental (air and water) concerns and transpor-
tation. Even with the development of clean coal tech-
nology, the water needs of a coal plant can be a severe si-
ting constraint. (See Chapter 10.)

The utilities have had new coal capacity in their con-
struction plans as recently as the early 1980s, but financ-
ing and siting problems as well as lower than expected
load growth caused their removal from more recent plans.
Even with higher than expected peak load growth, utilities
generally favor capacity that is dispatchable, which is
another area where coal plants appear to be at a disadvan-
tage. : :

However, with proper environmental controls, coal does
provide the potential for a long-term supply of energy at a
relatively low commodity cost and, therefore, should re-
main an option available to New Jersey for future electric
capacity needs. The DEPE recently issued permits for two
coal-fired cogeneration facilities—the Chambers and Key-
stone projects—to be located along the Delaware River.
Pollution control strategies incorporated into the approved
designs include state-of-the-art-nitrogen oxide controls and
scrubbers for sulfur dioxide.

. Pumped Storage

Pumped storage involves the conversion of electric
energy into stored mechanical energy for later conversion
back into electric energy at times of peak electricity

Part II: Energy Supply and Conversion

-

demand. Water is pumped to a higher elevation using off-
peak baseload generating facilities and is then released to
power a. hydro generator during on-peak periods. Pumped
storage presently accounts for approximately 3 percent of
PJM system capacity. This capacity (and potential addi-
tional pumped storage facilities) could be employed to off-
set the need to construct new peaking capacity and to
burn related natural gas and fuel oil. In power systems
where there are large power cost differentials between on-
and off-peak periods, large energy cost savings can result.
However, because the technology relies to a large degree

" on coal-fired baseload plants to supply pumping power, in-

clusion of environmental costs associated with baseload
power generation could impact the cost/benefit analysis of
such facilities. Nonetheless, pumped storage remains a
potential source of peaking capacity.

The proposed 2,000 MW Mount Hope Water Power Pro-
ject is now in the permitting process before the FERC. If
approved, the project could benefit New Jersey; the Board
would need to analyze the project in detail upon FERC ap-
proval to determine how it would fit into the overall least-
cost planning processes of the state’s utilities. Due to the
projects’s size and unique characteristics, this review
process may have to take place outside of the established
competitive bidding procedures.

"Fuel Diversity

One of the goals of energy planners is to assure a con-.
tinuous supply of electricity, no matter what fuel supply
problems exist. In the past, oil, coal, and natural gas sup-

FIGURE 8-20
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plies have been disrupted. Oil embargoes occurred in 1973
and 1979, and there was a gas supply problem in 1977.
Labor strikes, both rail and mine, have posed coal supply
problems, but since coal is mainly used for electricity
generation, its problems have gone almost unnoticed by
the general public. The supply of oil and coal can also be
affected by barge and tugboat strikes and ice in the rivers.
Most contracts signed by the utilities with non-utility co-
generators are for output from gas-fired units. Currently
the price of oil makes it a suitable substitute for gas so that
no capacity would be lost in case of pipeline disruption or
unanticipated demand.

Apart from concerns over supply disruptions, over-reli-
ance on one type of fuel could severely impact the state’s
economy should large price spikes occur. An emerging
issue is the heavy reliance of existing and planned (utility
and non-utility) cogeneration facilities on natural gas as
the primary fuel. The Board will monitor this situation and
assess whether other sourcés of fuel supply should be
further encouraged in order to maintain fuel diversity.

Within the structure of the Stipulation, the electric utili-
ties have the flexibility to reflect concerns for fuel diver-

sity.
Economic Development
Prices and Taxes

New Jersey electricity prices, while among the highest
in the country, paradoxically do net ‘appear to send a
strong market signal regarding efficiency. As shown in
Figure 8-20, New Jersey prices were significantly higher
than the national average in 1986.31

The 1989 Grant Thornton Study of Manufacturing Cli-
mate ranked New Jersey 45th in energy costs to the manu-
facturing sector. The stidy ranked Pennsylvania 42nd, and
New York 36th in the same.costs. New Jersey's costs to the
manufacturing sector are $6.09 per million BTU versus the
United States average cost of $4.64 per million BTU.%2, Be-
tween 1962 and 1985, every 10 percent increase in the
real price of electricity resulted in a 1 percent decline in
employment in the paper, primary metals, rubber and plas-
tics, clay, and glass industries with a three-year lag.33

A DCEED report* identified the gross receipts and fran-
chise taxes (GR&FT) imposed on electric utility revenues
as one of the contributing factors in this price disparity.
The GR&FT burden is assessed at the rate of approximately
12.5 percent of revenues—much higher than the national
average tax rate of 7 percent. The concept of shifting the

_GR&FT from a tax on the value of energy to a proportional

tax on a unit of energy for electric and natural gas sales

has been discussed. This shift would prevent the tax from
climbing rapidly during periods of high inflation or price
shock as occurred during the 1970s. The proposal included
imposing different unit taxes for each class of user based
upon the proportional contribution made by each class to
the total tax, .so each class of user gains equally from the
proposed change. The ultimate impact of the proposal
would be to reduce the tax burden from 12.5 percent to 7
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percent over a five- or six-year timeframe which would im-
prove the economic competitiveness of New Jersey’s com-
mercial and industrial sectors. In June 1991 the Legisla-
ture passed and the Governor enacted a revision in the
GR&FT structure applicable to electric and gas public utili-
ties. The legislation establishes unit taxes for the sales of
electricity and natural gas, as opposed to taxes heretofore
levied against the utilities’ revenues. The legislation also
changes both the method and time of payment of those
taxes.3S

Findings
o Atrend of increased competition in the electric genera-

tion market emerged in the late 1980s with the
development of alternative power production.

* The BRC has instituted a competitive bidding system
for electric utilities to procure alternative power capac-
ity and large-scale conservation projects. :

o The current regulatory stricture treats alternative
power producers differently than electric utilities in
the areas of siting, technology, project approval, earn-
ings surveillance and project risk. )

¢ Current utility projections demonstrate the need for

- substantial increments of new generating capacity.

¢ The siting and operation of electric generating facili-
ties have the potential to negatively impact en-
vironmental quality in New Jersey. ‘

e The potential exists for conservation and and demand-
side management energy efficiency measures to miti-
gate the need for new electric generating facilities.

e With appropriate price signals, financial incentives
and marketing techniques, electric utilities can in-
fluence customer behavior in both the purchase and
use of.end-use equipment.

¢ The BRC adopted a rule in September 1991 to address
barriers to conservation and create incentives for util-
ity investment in demand-side management.

e Various taxation policies have been enacted or pro-
posed that impact upon energy policy in the state.

* More electric generating capacity in New Jersey would
~reduce loading on the west-to-east electric transmis-
) ._sior_x system and costs to consumers.

e Self-generation by .many industrial and commercial
. “-electricity -users.,can be installed without bidding
.under the Stipulation of Settlement and can be a

. powerful competitive force on utilities as well as a way
. to meet the state’s capacity.requirements.

e The performance of New Jersey’s nuclear plants has

been substandard relative to the national average and

~ also relative to the performance anticipated during the
planning and construction stages of the plants.

e 'The Bié‘fhé'sﬂi'xfétitutéd"nﬁ"l_eégg_ petformance standards
- to.allocate the tisks of poor performance and to en-

- courage utilities to Tun nuclear units more effectively.
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Nuclear plants have required significant additional
capital investments on an ongoing basis to meet oper-
ating license requirements.

New Jersey utilities are relying 51g1uﬁcantly on power
purchases from utilities outside New Jersey.

New Jersey has a transmission capacity limitation.
There is at the same time a public concern regarding
the potential health effects of electromagnetic fields.

Recent and planned additions to generating capacity

‘rely primarily on natural gas as a fuel source.

Electric prices in Néw Jersey are 31gmﬁcantly higher
than the national average.

Policy

Utilities should deliver energy services at the lowest
possible cost to consumers by appropriately consider-

-ing conservation options or end-use technologies that

conserve electricity on an equal basis with construct-
ing new generation facilities.

The BRC. should consider implementing mechanisms
to eliminate the distinction between utility and non-
utility generation. Expanded competition could be
achieved through some form of deregulation of utility
generation or some form of increased regulatory over-
sight of APPs. Alternatively, to mitigate the current
differential treatment of utility and non-utility gener-
ators, the BRC could consider applying a uniform set
of rules to all electric generators.

The State should consider modifying the Electric Facﬂ-
ity Need Assessment Act to further integrate the regu-
latory treatment of of utility and non—unhty genera-

© tion.-

The siting, design and operation of electric generating
facilities in the state must be consistent with the

- State’s environmental quality standards.

In the context of utility planning, conéidération should

be given to allowing non-utility cogenerators to de-

monstrate that they can displace existing utility capac-

- ity and save money for both the utilities and their

ratepayers.
The State should consider whether NJ.SA 40:55 (d)

should be expanded to include alternative power pro-

ducers in order to afford them the opportunity to ap-
peal to the Board if they are aggrieved by a mumcnpal
agency’s-actions.

‘In order to maintain and enhance regional power

markets and resulting economic efficiencies, the free
interstate flow of electricity should not by discouraged
through inappropriate taxation policies or other artifi-

. cial barriers.

The State should support the efforts of the interstate
pipelines to increase gas supplies to New Jersey to the

extent necessary to provide natural gas to necessary

electric generating facilities.

Part II: Energy Supply and Conversion -

The BRC should study the impact of unbundling elec-
tric utility services to determine if self-wheeling or re-
tail wheeling can be implemented.

Electric utilities should continue to diversify their
supply options and not rely on one source of energy
for the bulk of their requirements.

To meet projected capacity needs of New Jersey con-
sumers at the least possible cost, utilities should ag-
gressively pursue cost-effective programs that improve
generation and transmission efficiency and that op-
timize peak load management. Such efforts would off-
set the need to invest in capacity expansion and gener-
ating facility life extension. .

Performance standards for nuclear power plants
should be continued.

Least-cost planning principles dictate that meodifica-
tions to existing generating plant should be considered
within the context of alternative supply options. In
light of substantial ongoing capital additions to ex-
isting nuclear facilities, other cost-effective supply al-
ternatives must continue to be explored.

Prior to adopting new legislation affecting energy
supply facilities, the State should consider its impact
on integrated energy supply planning.

Electric utilities should aggressively employ cost-effec-
tive peak shaving load management techniques.

Utlities should continue to cost-effectively reinforce
existing and/or construct new transmission facilities
where appropriate, subject to health and other siting -
concerns.

The DEPE Commission on Radiation Protection is
working to establish limits on electromagnetic fields
that would apply to all electric transmission lines.

Utilities should provide incentives for builders to con-
struct energy-efficient structures that enable the con-
trol or channeling of ventilation to prevent air pollu-

. ton.

implementation

Least-cost planning should be continued and refined
by utilities and regulators as the fundamental strategy
for meeting New Jersey's needs for the services pro-
vided by electricity. The BRC and the DEPE will
develop guidelines for incorporating environmental
costs within the least-cost planning framework.

The Board will implement regulatory mechanisms set
forth in rules adopted in September 1991 to provide
long-range utility incentives for conservation via the
ongoing rulemaklng proceeding.

The BRC should consider whether the current
ratemakmg structure provides the appropriate incen-
tives for utilities to fully consider the least-cost means
of meeting electric generating projects, whether from
utility plant, purchases from non-utlity generators or

. mter-utxhty purchases
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Chapter 9

Renewable/Recoverable Energy Sources

As a result of the energy crises of the 1970s, interest
grew in renewable energy technologies. Though often not
economic at the time, projects for the home, as well as
large scale commercial projects, went forward in the ex-
pectation of rising energy prices. As energy prices stabi-
lized and then dropped in inflation-adjusted terms, interest
waned. :

In 1988, only a small fraction of the energy purchased in
New Jersey was from renewable energy sources, about 0.1
percent or 2.3 TBtu—equivalent to 450,000 barrels of oil.!
(See Table 9-3.) This chapter examines how much energy
New Jersey gets from renewable sources (solar, hydro,
wind, and waste), reviews past policies, and suggests
directions for the future.

Technology and Economics

Combustion of Municipal Solid Waste

The primary benefit of garbage combustion under pre-
sent technology is volume reduction, not energy produc-
tion. A solid waste burning facility can provide sufficient
steam to generate electricity for internal plant use and for
sale to help reduce the cost of plant operation. A cheaper
option is to sort and reuse material wherever economically
feasible. Components of municipal garbage (paper, plastic,
metals and organic matter) have greater value if they are
kept separate for reuse than if they are mixed. Mixed gar-
bage is useful only as fuel but its varied components
hinder combustion and require special expensive pro-
cessing to control toxic emissions.

On April 6, 1990, Governor Florio issued Executive
Order No. 8 that directed state agencies to cease the per-
mitting and financing of resource recovery facilities for
120 days so that a special Emergency Solid Waste Task
Force could review the need for incinerators and their
economic and health effects. The executive order stressed
recycling, alternative technologies and source reduction as
options of first resort because they can pose less of an en-
vironmental, siting and economic burden on the state’s cit-
izens. In addition, the energy saved through recycling
should be considered in a comparative analysis of recycling
and incineration. The Governor appointed a special com-
mittee to investigate waste options for New Jersey.2

On August 6, 1990; the Emergency Solid Waste Assess-
ment Task Force issued its final report to Governor Florio.

The task force recommended source reduction, waste

reuse, recycling and composting as.the. primary means. to
reduce solid waste volume..It recommended . removal of
. hazardous waste from the solid waste stream for separate

management and reduction of toxic components: in materi--
als that do enter the waste stream. These measures taken

together would lessen the need for incineration.

Methane from Waste

Gas produced from the decay of organic matter in land-
fills is about 60 percent methane and 40 percent carbon
dioxide (a non-combustible gas). Natural gas, distributed
by gas utilities, is almost pure methane with a heat value
of approximately 1,020 Btu per cubic foot. Landfill gas,
after some cleaning, has a heat value of about 500 Btu per
cubic foot and can be used in boilers to produce steam or
in combustion turbines to produce electricity.?

Several projects that generate electricity from landfill
gas are going forward in New Jersey. The rates paid to
qualifying independent electric power producers have been
sufficient to attract funding from private investors. Kins-
ley's Landfill in Deptford Township produces about 26,000
cubic feet of medium Btu gas per hour. The gas generates
2.6 MW of electric power and yields a total of almost 11
gwh of electric energy a year, worth about $1.2 million at
1989 retail rates.* At the Hackensack Meadowlands Dis-
trict Landfill, a facility that began operation in April of
1990 will provide up to 7.8 million cubic fee a day to feed
a PSE&G pipeline for sale to utility customers. i

Methane is also produced through the breakdown or an-
aerobic digestion of sewage sludge.’ The potential here is .
for the sewage plarit operator to collect the gas and use it
for fuel for sludge drying or in a boiler to produce steam
and electricity. In the northeast, some sewage: plants with
anaerobic digesters produce and use sludge digester gas to
supply heat to the digestion process. Where feasible, inter-
nal combustion engines could generate electricity and use
waste heat for the digesters.® Only a few New Jerséy
sewage 7plants are designed for anaerobic digestion of
sewage.’ Technical considerations and the capital costs as-
sociated with gas production from sewage currently render
the economics of this technology’s application question--
able.

Solar Energy

About 98,000,000 TBtu of solar energy reach New Jer-
sey each year. If New Jersey could convert only 0.002 per-
cent of this energy to usable form, all of the state’s needs
could be met by solar energy. The most direct and
cheapest way to use solar ‘energy is to take better advan-
tage of natural light and solar warmth through passive,
non-mechanical measures."- s

Passive measures avoid the use of pumps, fans or other
mechanical devices. A building takes advantage of passive
solar by its layout and orientation that optimize the collec-
tion of energy in the winter and the rejection of heat and
avoidance of its collection in the summer. Mechanical dev-

. ices may regulate shading and insulation as well as ther-

mal mass to-absorb and stere heat. We estirnate that about
20,000 homes have. been designed to use passive solar
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energy, or only about 6 percent of the homes built in the
last 10 years.®

Often street orientation hinders solar design. The state
Department of Energy sought to convince municipalities to
require street alignment that would accommodate the in-
corporation of passive solar energy in the design of resi-
dential buildings. As of the mid-1980s, fourteen munici-
palities had adopted or proposed appropriate regulations.®

Two sections of state code have been modified to en-
courage use of solar energy systems. As an incentive for
the use of solar energy, the state exempts qualifying active
and passive solar equipment from state sales and use taxes.,
The Energy Subcode of the New Jersey Uniform Construc-
tion Code (NJA.C. 5:23 et seq,, allows a developer or
builder to take credit for solar contribution in complying
‘with the code. This allowance encourages a solar design
that may require larger glass areas than the Energy Sub-
code would ordinarily permit.1°

Many builders incorporate into new homes passive solar
features such as large windows facing south with summer
shading from landscape or overhangs, sunspaces, and ther-
mal mass. Often these features also provide desirable aes-
thetic characteristics. However, few homes built in New
Jersey are designed with passive solar as the primary
focus. In such a home, passive solar energy can supply 30
to 50 percent of heating needs.!!

Active solar energy is the use of a system in which
pumps, heat exchangers, and other mechanical and/or
electromechanical devices transfer the sun’s energy from
collectors to where it can be utilized. The only commer-
cially available active solar energy systems are domestic
water heaters. In the late 1970s when units that use anti-
freeze, pumps, and heat exchangers began to be pur-
chased. By 1985, New Jersey had approximately 4,000 ac-
tive and passive solar systems.}2 As of December 1988, we
estimate that number has grown to 32,000.13 The 1985
Energy Master Plan recommended 14 actions to promote
the use of solar energy in New Jersey. It was an ambitious
program, and implementation and results have not been
easy to obtain. The energy division encouraged the instal-
lation of active solar domestic water heating by requiring

TABLE 9-1

Economics of Active Solar Water Heaters

Net present value if savings are

Cost of System _ $150 $250
$4,000 $2,761) {$1,637)
$3,000 . (1,862). - (738)
$2,000 (520)- - . 604

$1,000 600 1,724

Source: DEPE - see Appe_hdix Table A-9-1 for assumptions.
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that utilities make Home Energy Savings Program loans
available for solar and solar-assisted water heaters, that all
new residential construction be eligible for utility solar
credit programs, and that utility programs be consistent
throughout the state.l4 Approximately 12,000 utility-in-
stalled systems are now in place.!® (See Table 9-1)

Institutional barriers do not prevent the installation of
solar energy systems in New Jersey residences. State law
enables property owners to negotiate solar easements to
assure continued access to solar energy.!® The 1985
Master Plan sought to remove regulatory barriers that
might be inhibiting the use of solar energy, such as deed
restrictions_that would prevent the installations of solar
collectors.17 Other proposals, such as training of plumbing
inspectors and certification of solar water heater installers,
were deemed unnecessary.!® No significant legal barriers
remain to the installation of active solar energy systems.
Technical difficulties associated with a number of previous
installations have lead some customers to express dissatis-
faction ‘with solar energy projects. In view of this ex-.
perience, it may be appropriate to promulgate rules setting
forth technical specifications for installations of solar
water heating projects.

Apart from issues of technical installation standards,
New Jersey consumers must carefully consider the cost-ef-

- fectiveness of commercially available active solat domestic

water heaters when making a decision to invest in such a
renewable energy source. Low cost systems priced below

~$1,500 to $2,000 may be cost-effective at mid-1990 elec-

tricity prices. One must determine payback or cost-effec-
tiveness on a project-by-project basis using specific cost
and savings figures. :

Large active water heaters are complex and expensive,
even when sized to supply only 50 percent of domestic hot
water needs. Rebates, grants, tax abatements, and a belief
that energy prices would rise continually helped to create
a market in New Jersey for these units. Because conven-
tional energy prices have not risen as expected, the present
utility-sponsored rebates and loans provide insufficient in-

' centive to install active water heating equipment.

Photovoltaics

Direct conversion of sunlight to electricity—photovol-
taics—is a solar technology that is developing rapidly. Pho-
tovoltaic systems consist of collector panels mounted on a
roof or support that orierits them towards: the sun, mount-
ing hardware, and wiring. If conventional AC appliances
are to be powered, an inverter converts the DC output of
the collectors. In some systems, storage, such as batteries,
may be needed if power is required when light is insuffi-
cient. To interconnect with the electric utility, additional
electrical control equipment may be needed.

_-Some photovoltaic systems track the sun as it moves in
the sky; some use lenses to concentrate sunlight on the
solar cell; and still others are simply flat plates mounted at
the optimum angle for best total energy production. As the
technology ‘develops, the potential exists for individual
homeowners afid businessés to install a photovoltaic sys-
tem that cotild meet all their electrical needs. While tech-
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nically feasible, photovoltaic systems are currently too ex-
pensive for most traditional applications.

One particular advantage of the conversion of sunlight
to electricity is that it produces power during summer af-
ternoons when New Jersey utilities experience their peak
demands. Currently, complete photovoltaic systems cost

' $5,000 to $10,000/KW, far too expensive for general
uses.

A 192 KW photovoltaic system installed in 1981 supplies
electricity to a 24-home subdivision in Arizona. The full
system cost about $9,500/KW. This system uses the utility
for storage, selling excess electricity during the day and
purchasing electricity at night.2® The nominal cost for sys-
tem electricity is relatively -high—about $0.38 to
$0.40/kwh when financed for 30 years at 6 percent.2!

Arco Solar, the nation’s largest manufacturer of solar
equipment, recently improved the efficiency of its thin film
copper indium diselenide photovoltaxc materials. In com-

mercial producnon, the price of panels would drop to.

about $900/KW.22 Had the Arizona pro_|ect been able to
obtain panels at this mass manufacture price, the complete
system cost would have been $5,000/KW or about
$0.20/per kwh over the life of the project.?

The industry target is production of a $350/KW panel.
.As panel prices drop, the cost of-the balance of the system
becomes the controlling factor, ie., cost of equlpment to
convert the output of the panels to standard AC voltages,
_wiring, interconnection,-and installation costs. Balance of
system costs were about $4000/KW for the Arizona 192
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TABLE 9-2
Comparison of Cost to Produce Electricity

Operating Cost Aggregate

Capital Cost
$/w $/kwh $/kwh

Chronar Proposal 2,500 0.05 0.13
50 MW PV '
Hope Creek 3,600 0.11 0.13
1100 MW Nuclear
JCP&L 100 MW" 400 0.13 0.21
Combustion Turbine ) '
Stand Alone PV 9,000 0.0 - 0.42
with Storage
.006 MW

Note: PV - photovoitaic (solar electric).

Source: DEPE Analysis. -All costs estimated.

See Appendix Table A-9-1 for assumptions.

KW system. Balance of system costs for a single res1dent1a1
installation have been estimated at around $2000/KW.2*

FIGURE 9-1

Actual and Projected Cost of Electricity
from Wind and Photovoltaics

Cents per kilowatt hour

(8] T ; T }
' 1988

—— Wind

Note: Utility interconnected, no storage

‘Projections, 1992-2000
Source: US Department of Energy

¥ T T T

1992 2000

—— Photovoltaics
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Other system costs are not likely to experience the same
cost reduction factors as the panels. However, some reduc-

tions may come from improved technology for the solid

state inverter, the component that ¢onverts DC power to
AC.

Photovoltaic systems have become the economic choice
for certain applications, primarily in remote areas far from
the utility grid. Applications include telecommunications
repeater stations and remote monitoring devices. As addi-
tional applications for photovoltaics are found and as con-
sumer products that rely on photovoltaics are used in in-
creasing amounts, production costs for photovoltaics
should continue to decrease.

Table 9-2 and Figure 9-1 show the impact that techno-
logical progress has had on the cost of photovoltaic panels.
At $350/KW, photovoltaics will become cost coi:npetitive
with conventional means of electricity production for many
applications. That market would be huge, since every
building has a roof and most are not shaded during most
of the daylight hours. Already, at today’s cost, consumer
products that use photovoltaics, worth $1.5 billion, are
being marketed each year. If the cost becomies competitive
with conventional electricity, sales of consumer products
would rise to about $5 billion a year, which photovoltaic
industry experts say could happen by 1995.25

Hydroelectricity

Hydroelectricity, the production of electric power using
moving water, is one of the oldest means of generation.
The technology is mature and refinements will probably
not provide breakthroughs in the -capital cost to develop
sites.

"Due to its geography, New Jersey has only a small
potential for hydroeleétric power. In terms of physical or
technical feasibility, the state could obtain .a maximum of
about 26 MW through the operation of hydro plants at 23
potential sites—enough to supply about 0.3 percent of its
electric energy needs.?® However, to date only five sites
‘have ptoved to be economically viable enough to reach
fruition. American Hydro Power operating ‘at Dundee
-Damn in Clifton contracted with PSE&G to supply 2.1 MW
of capacity; Great Falls Hydro Project operating at Paterson
Falls in Paterson is under contract-with PSE&G to supply
10.9 MW of capacity; and Great Bear Hydro at Columbia
Lake in Warren County is under contract with JCP&L to
supply 0.5 MW of capacity rendering a total of 13.5 MW of
hydroelectric capacity supplied to New Jersey utilities. In
addition, Riegel Products Division, a subsidiary of James
River Corp. operates hydro plants at two northwestern
New Jersey dams to obtain approximately 1 MW of capac-
ity for use in the manufacture of paper and paper sub-
strates.2” Most of the remaining potential has little likeli-
hood of development .unless electricity prices double in
real (noninflation) terms.

Another type of hydroelectricity is tidal power. With its
relatively small difference between low and high tides,
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New Jersey is not expected to get any energy from this re-
source.

Wind Energy

Along a narrow strip of coastal New Jersey wind speeds
average between 10 and 16 miles per hour (mph), a level
that has potential for considerable generation of electricity
using the newest wind turbine technology. The coastal
strip, however, is densely populated and is an important
tourist area. In 1987, fewer than 35 wind generating sys-
tems operated in New Jersey; today, none are under
development. The potential for wind generation is great: it
could supply electricity equal to almost a third of New Jer-
sey electric utilities’ annual output.® At least wind energy
is a potential source that will remain available for con-
sideration if future economic, environmental or supply
constraints on other generation alternatives should begin
to outweigh the aesthetic, noise and capital cost concerns
associated with wind generation.

How Much Energy at What Cost?

Table 9-3 shows how much each of the major renewable
energy sources supplies New Jersey at the present time. A
detailed DEPE analysis shows that renewable energy now
supplies about 2 TBtu or 0.1 percent of New Jersey pur-
chases. Under an assumption of moderate growth, renewa-
ble sources could supply 5 TBtu by 2000 and under an ac-
celerated program they could supply as much as 25 TBtu.
Use of landfill gas has the most immediate potential.

Renewable energy use levels shown in Table 9-3, Poten-
tial 2000, could occur if non-renewable energy prices were
to rise dramatically. The projections assume: (1) that all
new housing will install active solar-assisted water heaters,
which is unlikely unless required by law. Under current
and likely energy prices, most of these units would not be
economic unless costs are reduced by 50 to 75 percent.
With electricity as the alternate fuel, the economic Jjustifi-
cation is, at best, marginal. With gas as the alternate fuel,
no economic basis justifies such legislation; (2) that 60
percent of all new housing will have significant passive
solar features; (3) that photovoltaic systems will be availa-
ble at $2000/KW; and (4) that all of the hydroelectric sites
and landfill and waste water treatment gas will be
developed and put into operation. For wind energy, the
potential in Table 9- 3 does not include any added coastal
potential. '

Solar energy has a large potential, particularly for pas-
sive use, that entails little cost. As Table 9-3 shows, a dou-
bling of the contribution of renewable energy would have
a far greater relative impact in an energy efficient
economy. If it were possible to reduce purchased energy in
the year 2000 to the level suggested in the best choice of
services scenario, the amount of energy gleaned from re-
newable resources would become an increasingly impor-
tant component of the total energy mix. )

Because all sources of energy compete against one
another in the marketplace, the development of renewable
energy resources would not be encouraged if investment in
other sources or conservation can produce a better return.



TABLE 9-3
New Jersey Renewable Energy Sources
(in TBtu)

Probable Potential
1989 by 2000 by 2000

Solar
Active DWH 0.19 0.23 6.10
Passive Design 0.78 224 5.58
Photovoltaics 0.00 0.44 2.08
Wind 0.01 0.01 0.01
Hydro 0.65 1.00 1.15
Landfilt Gas 0.12 0.75 9.34
Municipat Waste 0.54 0.54 054
Total Renewable 2.29 5.20 24.80
Purchased TBtu* 2,138 3,326 1,599
Contribution of
Renewables 0.11% 0.15% 1.55%

Note: * 1989 EIA; Probable 2000 at 4.1% annual growth from 1989,
Potential 2000 at 2.3% annual decrease from 1989,
See Appendix Table A-24-1 for Potential 2000 assumptions.
Electricity credited at 10,000 Btu/kwh.

Source: DEPE Analysis, see Appendix Table A-9-1

Consistent with a commitment to least cost planning for
all energy supplies, only the renewable energy projects
that provide a better return than competing energy sources
should be promoted. However, some special conditions
may be relevant.

First, costs and benefits that may be external, ie., not re-
flected in prices, must be considered. These ‘include en-
vironmental and other societal benefits. Second, some reg-
ulations and restrictions may distort or circumvent market
incentives and discourage the use of cost-effective alterna-
tive energy sources.

Currently, for example, utilities are paying $0.21/kwh to
$0.85/kwh. for  power from .independent power pro-
. ducers.?? Retail electric rates and the rates pmd to alterna-
tive power producers determine whether an investment in
a particular alternative or renewable energy project is
justified and, therefore, whether the project will come to
fruition. Electricity used on site by a non-utility or self-gen-
erator is never worth more than the retail rate.

New Jersey cannot expect renewable energy to be a -

major source of energy soon. Even under the most optimis-
tic circumstances, we could expect no more than 3 percent
of New Jersey’s energy to come from renewables before
year 2000 if energy prices remain low. However, as. easily
~ accessible fossil fuel supplies are exhausted and pnces es-
calate commensurate with the increased cost of retrieving
less accessible reserves, solar and other renewable tech-
" -nologies may become more cost-competitive, leading them
to play a more dominant role in the overall energy supply
picture.

Part II: Energy Supply and Convem_ion

Findings

Building design is an ideal way to use the sun’s energy
when combined with other energy efficient building
techniques.

Nearly all regulatory barriers to the use of renewable
energy sources have been eliminated.

Photovoltaic production of electricity, if equipment
and installation costs decline, or if electric rates rise,
could become a cost-effective option to help reduce
peak electric load in New Jersey.

At mid-1990 prices, the cost-effectiveness of active
solar water heating is marginal.

Successful recycling and source reduction efforts can
rediice the need to expend energy in the manufacture
of new goods; New Jersey has adopted an aggressive
recycling and source reduction policy that supports
such energy savings.

Policies

The State should encourage the use of cost-effective
passive solar energy.

The State should work aggressively to develop
methane recovery systems because of their potential to
produce energy and reduce methane releases.

The State should encourage private sector develop-
ment of photovoltaic projects.

The DCA should consider the promulgation of techni-
cal specifications for the installation of solar domestic
hot water systems.

Implementation

The State should encourage broad use of building
orientation and design elements that take advantage of
natural heating, cooling and lighting to improve the
efficiency of housing stock. Passive and active solar
energy systems can reduce dependence on purchased
energy in efficient buildings. '

State government should continue to help break down
any nonmarket barriers to use of renewables and to
render whatever assistance it can on a case-by-case
basis to individuals, municipal agencies and institu-
tions who wish to utilize solar, wind, or any other re-
newable resources.

State government should encourage continued private
sector development of renewable energy applications.

NOTES
1. Table 9-3.

2. Executive Order No. 8, 4/6/90.

3. 1985 New Jersey Energy Master Plan, pp. 188-189.

4. N.J. Department -of Commerce, Energy and Economic
Development (DCEED) Qualifying Facilities Report..., 5/88
~ Droft. -
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. Ibid.
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. DCEED program manager’s records.
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11.

Energy Subcode of the Uniform Construction Code.

“Passive Solar,” brochure by Passive Solar Counil, Alexandria,
Virginia.

1985 New Jersey Energy Master Plan, p. 85.

Estimate based on building permits; 22% south orientation,

5% optimum south glazing, 1% special glazing and summer -

shading.

1985 New Jersey Energy Master Plan, p. 86.

Total of those reported by each New Jersey eledric utility.
N.JS.A 46:3-25, o

1985 New Jersey Energy Master Plan, p. 88.

1985 New Jersey Energy Master Plan, pp. 88-89

Range from various publications including Solar Age, and Re-
search News.

Solar Age, January, 1986, pp. 40-43.

Calculated using present value of costs divided by lifetime

energy produced,
Research News, August 19, 1988, p- 210.

Calculated using present value of costs divided by lifetime
energy produced.

Atlantic Electric, "Customer Photovoltaic Feusfbility Study," Oc-
tober 13, 1986, p. 13.

Wall Street Journal, luly 12, 1988.

DCEED, "Development Status of Dam Sites,” Jonuary 22,
1988. :

Calculated based on 50 percent capacity factor.

September 19, 1990 communication from Robert Williams,
Center for Energy and Enviranmental Studies, Princeton, NJ.

Electric utility reports, 1988.
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Chapter 10

Energy Facility Siting

This chapter summarizes, by energy source, New Jer-
sey's laws, regulations, and policies for siting energy facili-
ties. Energy facility siting is one of the principal im-
plementing tools of New Jersey energy policy as embodied
in the state’s Energy Master Plan. Energy facility siting
policies are intimately connected to and affected by poli-
cies on fuel supply and conservation. No fundamental re-
assessment of energy facility siting policy has been under-
taken since the late 1970s. This chapter will establish
broad policy guidelines for both the private and public sec-
tors, update policies for energy facilities included in pre-
vious plans and suggest changes to the existing regulatory
framework for energy facilities.

Aggressive conservation efforts, especially those enabled
by the September 1991 Board of Regulatory Commission-
ers conservation incentive rulemaking (Docket No.
EX90040304), will temper the need for additional energy
facilities in the future. However, facilities will be needed if
efficiency and load management gains do not outpace New
Jersey’s increasing appetite for electrical energy. The de-
gree to which conservation can preempt the need for new
capacity will depend on how rapidly efficient appliances
and energy consuming systems replace older, inefficient
ones and also on the rate of improvement to building
shells. New and upgraded transmission lines will be
needed to service both independent and utility owned elec-
tric generating facilities. The expansion of natural gas in-
terstate and intrastate pipelines, and liquefied natural gas
facilities are an inevitable consequence of increased use of
natural gas for residential purposes and the generation of
electricity by both utility and independent producers. A
comprehensive siting process for linear facilities will facili-
tate the expansion of the natural gas network and co-
generation facilities.

Statutory and Administrative Authority

In a June, 1991 effort to consolidate state government
and strengthen the state’s ability to coordinate en-
vironmental and energy policy, Governor Florio issued Re-
organization Plan #002- 1991 recasting the Board of Pub-
lic Utilities (BPU) as the Board of Regulatory Commission-
ers in but not of the renamed Department of Environmen-
tal Protection and Energy (DEPE). The DEPE and the BRC
support all energy planning and regulatory activity pre-
viously assigned to the energy division and the BPU.

The State derives its authority to regulate the construc-
tion and siting of energy facilities from several statutes.
N.J.S.A. 48:2-23, as amended, grants the BRC the power to
require public utilities to furnish safe, adequate and proper
service and to furnish such service in a manner that tends
to conserve and preserve the quality of the environment
and prevent water, land and air pollution.

The Electric Facility Need Assessment Act (N.J.S.A. 48:7-
16 et. seq.) requires that electric utilities obtain a certifi-
cate of need from the state prior to constructing new
capacity. The Act applies to new electric generating units
of 100 MW or more and to units that increase installed
capacity by 25 percent or more than 100 MW, whichever is
smaller. The certificate of need process was designed by
the Legislature to balance the obligation of the State to as-
sure a safe and adequate supply of electricity with the rec-
ognition that construction of excess electric generation
capacity imposes unreasonable financial burdens on
ratepayers. In granting or denying a certificate of need, the
relationship of the proposed facility to overall state energy
needs as determined by the state’s Energy Master Plan
must be considered.

" With respect to energy facility siting, New Jersey
statutes require that applicants obtain appropriate permits
and approvals from the state prior to construction. More

- than one agency may be involved in the siting and permit

process.

Among the criteria the state uses to evaluate an energy
facility proposal are: )

(1) Is the facility needed in the timeframe stated? Can
conservation of energy resources defer, cancel or down-
size the need for this type of facility?

(2) Is the facility as proposed utilizing the best availa-
ble technology from both an environmental impact and
energy efficiency standard?

(3) Do any cost effective and safe alternative locations
exist for the proposed facility? '

(4) Have all known human health impacts been con-
sidered in the choice of location and technology for the
proposed facility?.

The DEPE/BRC Reorganization Plan will foster the -effi-
cient implementation of a coherent public policy which ad-
vances a coordinated and integrated energy conservation
and planning policy. This improved coordination will en-
hance the state’s ability to respond to facility siting issues.

Facility Siting Policy

Natural Gas Facility Siting

Increased use of natural gas will usually require addi-
tional pipeline construction and will sometimes require
other facilities. The type of facility to be constructed is de-
pendent upon the state of the resource (liquid or gaseous),
its source, and its end use. '

'LNG Peak-Shaving Facilities

Increased utilization of natural gas for winter heating
would require increased natural gas storage facilities: in-
creased underground storage in nearby states and LNG
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storage for peak-shaving to meet winter heating season
needs. Such facilities would supplement natural gas sup-
plies currently limited by long-haul pipeline capacity
‘during high demand periods.

New LNG facilities that liquefy, store, and vaporize LNG
to serve demand during peak periods should be located in
generally remote, rural, and low population density areas
where land use controls and/or buffer zones can be miain-
tained.

LNG Import Facilities

Transporting natural gas economically from nations out-
side North America requires the gas to be liquefied. This
option necessitates specialized liquefaction facilities,
specially-equipped ships, and an onshore LNG receiving
terminal usually located on coastlines or interstate water-
ways. In view of the controversy over the patential risk to
the public’s health, safety, and welfare posed by the tank-
ering, transfer, and storage, an LNG import terminal in
- New Jersey is discouraged. ‘

Pursuant to the 1979 amendments (P.L. 96-129) to the
Natural Gas Pipeline Safety Act of 1968 (49 U.S.C. § 1671
et. seq., the U.S. Department of Transportation established
regulations for the siting, design, construction, initial in-
spection, and initial testing of any new LNG facility. The
comprehensive standards developed by the USDOT’s Mate-
rials Transportation Bureau appeared in the 45 Fed. Reg.
8933-9250 (1980), and were subsequently codified at 49
C.F.R. § 193.2001 et seq.. Other federal agencies (e.g., the
U.S. Coast Guard, the Economic Regulatory Administra-
tion, and the Federal Energy Regulatory Commission) have

additional responsibilities in the siting and operation of -

LNG import facilities. :

There are four completed LNG imiport terminals in the
United States. Together, they could receive about 900 Bef
of LNG annually. However, the large términals at Cove

Point, Maryland; and Elba Island, Georgia' no- longer
operate. Only terminals at Everett, Massachusetts, and -

Lake Charles, Louisiana still operate. As requests for

authorization to import LNG increase, plans call for recom- . .

missiong the inactive terminals at Cove Point and Elba Is-
land. The presence of these under-utilized facilities allevi-
ates any need for import terminals within New Jersey.2

The state should discourage LNG marine terminals and -

associated facilities that receive, store, and vaporize natu-
ral gas in the state’s coastal zone unless:

1. aclear and precise justification for such facilities exists
in the national interest;

2. the proposed facility is located and constructed so it
will not unduly endanger human life and property or
otherwise impair the public health, safety, and wel-
fare, as required by N.J.S.A. 13:19-10(f); and

3. such facilities comply with DEPE’s Coastal Resource
-and Development Policies.

Any applications to construct LNG ‘importation facilities
must be evaluated on a case-by-case basis and be treated
as a regional issue.

. New Jersey via the Iroquois pipeline.
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Natural Gas Pipelines

New Jersey currently has no indigenous natural gas
supply and thus receives the major portion of its natural
gas from the United States’ gas producing regions (pri-
marily the Gulf Coast states) via a vast network of pipe-
lines. Additional Canadian gas should become available to

In order to obtain adequate supplies of natural gas as
well as to meet the increasing residential demand for gas
service, new pipelines will be constructed as part of FERC’s
1988 settlement agreement that provides additional sup-
plies to the Northeast. Joint utilization of existing ROWs
by new or looping pipelines can substantially decrease
construction impacts and disturbance of ecological and
cultural systems.

"Expansion of the natural gas delivery system requires in-
creased interstate pipeline system capacity. Using existing
rights-of-way (ROWs) where possible would minimize the
need to acquire new land and the environmental impact of

‘pipeline construction. Utilization of ROWs by more than

one pipeline should be encouraged to the maximum extent

" practicable.

Proposals for additions to Interstate Pipeline Capacity
shall be reviewed concurrently by State Agencies upon a
filing with the Federal Energy Regulatory Commission. The
appropriate state agency shall participate fully in the En:

- vironmental Assessment prepared by FERC.

The company proposing such additions shall review
with the BRC and other agencies the cost and environmen-
tal implications of its route and technology in an early
assessment review. The Early Assessment Review is an in-
formal consultative procedure designed to identify critical
environmental, technology and human health concerns .
which may affect the approval of state permit applications
for the proposed facility.

Compressor Stations

- Compressors, an integral part of the natural gas system,
are required at intervals along a pipeline to maintain the

desired rate of flow within the system. For long distance

pipelines the need to install compressors at various inter-
vals is based on friction within the pipeline and the terrain
over which the pipeline passes. :

In order for interstate natural gas pipeline companies
and distribution companies to increase their ability to
deliver natural gas, they must enlarge their system capac-
ity. Generally, they can increase output by constructing
new looping pipeline segments that parallel existing pipe-
lines, by increasing operating pressures, or by a combina-
tion of both of these strategies. New pipeline construction
requires new compressor stations. When existing pipelines
are to be operated at higher pressure to increase output,
new compressors must be added to the system or existing
tompressors retrofitted to increase pressure.

In general, construction of new compressor facilities
and/or the modification of existing facilities would be



88

looked upon favorably because they would facilitate the in-
creased utilization of natural gas in the state,

Specifically, the modification of existing compressor sta-
tions (ie., addition of new turbines, replacement of ineffi-
cient turbines, replacement of turbines with high pollutant
discharge levels, or retrofitting existing turbines) is en-
-couraged as long as all applicable air and water quality
standards are met., Adequate visual and vegetative buffers
and compliance with the noise standards established in
NJA.C. 7:29-1.1 et seq. are also required.

The design and construction of new compressor stations
must meet the standards specified by USDOT’s Materials
Transportauon Bureau in 49 C.F.R. §§ 192.163 to 192.171.
Additionally, companies wishing to construct new com-
pressor stations must obtain the appropriate federal and
state PSD or offset permits. If possible, compressor stations
should be co-located with other facilities composing the
gas transportation system.

Petroleum Facility Siting

Amendments to the Clean Air Act could affect oil refin-
ery facilities in New Jersey. Refineries are major emitting
sources of sulfur dioxide and nitrogen oxide. These two
pollutants are the focus of reductions in the amendments.
The emission allowance system contained in the legislation
will potentially allow New Jersey’s refineries to scale down
operations and bank or sell the sulfur-dioxide emissions as-
sociated with the facility. The sale, banking and scale-
down of the refineries is currently beyond any state regula-
tory mechanism.

Reliable sources of refined petroleum products are criti-
cal to the New Jersey economy. Reliable sources of supply
are a concern if New Jersey refineries drop below current
levels of production. Motor gasolines and home heating oil
are the most critical of these products.

New oil refineries are prohibited in New Jersey in that

part of the state known as the Bay and Ocean Shore Seg-
ment (N.J.A.C. 7:7E-7.4(0)1.ii.

Modification and expansion of existing refineries would
help meet the hxgher demand for the hght products such
as’ diesel and jet fuel and allow processing of a wider
variety of crude oil being imported into the United States.
The number of pollutlon incidents in 1990 mandates re-
view of navigation practices and oil terminal operations.

Tanker Terminals

Many tank vessel terminals are on the waterways of the
Delaware River and Bay and the New York Harbor. Recent
refined products spills in the Arthur Kill and the Kill Van
Kull of New York Harbor have prompted a comprehensive
review by industry and government officials of tank vessel
and oil terminal operations.

Transfer of products between terminal and tank vessels
presents the potential for an environmental incident. Ex-
‘pansion of pxpelme capacity to move petroleum products
within the region would provide an alternative to tank ves-
sel transportation. . :
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New or expanded conventional tanker facilities are ac-
ceptable provided they meet the following conditions:

1. urban port locations are used for dockside transfer of
fuels where required channel depths exist to accom-
modate coastal tankers;

2. joint utilization or multi-company use of dockside un-
loading facilities could minimize unnecessary urban
waterfront development that would preempt alterna-
tive coastal dependent uses; and

3. a positive need determination has been made by the
DEPE.

The DEPE should encourage the establishment of deep
draft, in-harbor oil terminals where feasible, especially
those developed in concert with coal transshipment facili-
ties and/or container ship terminals that-would require
deep draft channels for access to dockside. Review of pro-
posals for offshore tanker terminals and deepwater ports
will be reviewed on a case-by-case basis. The siting of such
terminals shall be in compliance with New Jersey’s Coastal
Zone Management Plan.

Deepwater ports have been developed in other parts of
the world as an alternative to transitional transshipment
by small tankers or lightering of medium size tankers in
harbor areas. Deepwater ports that include offshore mono-
buoy systems are capital intensive and require high rates
of utilization and output to justify their initial cost. The
Deepwater Port Alternatives for New Jersey study deter-
mined that the economics of constructing a monobuoy sys-
tem to serve New Jersey’s refineries do not exist.!

The analysis supports deep draft, in-harbor oil terminals
that reduce the number of small tankers that must enter
Delaware Bay and New York Harbor and the number of
transfers. For those vessels that require lightering before

. progressing to the tanker terminals, spills and hydrocarbon

emissions can also be eliminated. In-harbor, deep draft ter-
minals would be a more environmentally acceptable alter-
native method to reduce transportation costs that could be
passed on to the consumer. The study concluded that an
in-harbor deepwater oil terminal for New York Harbor ap-
pears feasible.

The state should encourage renovation and improve-
ment of existing tank vessel terminals and review practices
with industry to ensure the minimal opportunity for en-
vironmental incidents. Alternative practices and modes of
transportation should be studied by the DEPE and the
DOT.

Qil Pipelines

Transportation of oil by pipeline, rather than by tankers
and barges can reduce the potential for spills. The State
should encourage new land corridor pipeline capacity to
displace, where possible, existing marine transfers of crude
oil or refined petroleum products. New petroleum pipeline
capacity must utilize existing Rights of Way and meet all
Class 1 USDOT standards.
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Storage Facilities for Crude Oil
and Petroleum Products

Most storage facilities for crude and petroleum products
have been in coastal areas near ports. The DEPE should re-
view submissions for new facilities both from coastal de-
pendent viewpoint and need criteria.

Storage of crude oil, liquefied gases, and other poten-
tially hazardous liquid substances (as defined in NJAC
7:1E-1.3) is prohibited on barrier islands and discouraged
elsewhere in the Delaware and Raritan Bay and Atlantic
Ocean Shore region.

The siting of new storage facilities in the urban port re-
gions is conditionally acceptable provided the following
criteria are met:

1. There is a clearly demonstrated need for such facilities
that 'would encompass strategic and demonstrated in-
dustrial factors;

2. Other siting alternatives outside the coastal zone are
clearly unfeasible or counter-productive to energy effi-
ciency;

3. The construction and operation of storage facilities
utilizes the best and safest technologies to minimize
spills and pollutants discharged into the atmosphere;
and

4. The facilities meet all applicable air and water re-
source policies and regulations and are compatible
with or adequately buffered from surrounding uses.

5. Proposals for storage facilities outside the coastal zone
will be reviewed on a case-by-case basis and must
meet need criteria as well as prudent siting standards
that address adjacent land uses.

Coal Facility Siting

Coal facilities may be for transshipment or combined
cycle electricity plants. In the early 1980's, a coal ex-
port/import facility was proposed for New York Harbor by
the Port Authority of New York and New Jersey. Oil prices
dropped and made coal relatively expensive and the pro-
posal died. Small coal transshipment facilities may be
needed to service independent power producers and clean
coal combustion facilides. Small rail and water coal
storage and transshipment facilities need to be evaluated
on a case by case basis.

Facility storage and transshipment design must min-
- imize fugitive dust emissions, ground and surface water

pollution, noise and meet the needs of projects which will _

provide electric power to the state

Generation Facilities

Utility forecasts predict substantial need for new elec-
tricity generation and transmission. New Jersey’s electric
utilities will need to replace old facilities and/or increase
transmission capability to import electricity if electric
demand and use continue to rise at rates witnessed in re-
cent years. Conservation gains available through the
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broad-based replacement of inefficient energy- consuming
equipment and appliances with more efficient, commer-
cially available models could stem this growth and alle-
viate the need to build new plant. Should growth in
demand outpace-utility efforts to capture efficiency gains,
New Jersey must respond to complex facility siting chal-
lenges that affect the state’s economy, environment and
quality of life,

Public Utility Electric Generating Facilities

The siting of electric generation facilities may have to be
expanded to account for the changed economic and en-
vironmental regulatory climate that evolved during the
1980’s. Medium scale centralized fossil fuel plants built in
modules are likely to be the form of a new grass roots
generating capacity built by the public utilities. One cur-

‘rent example is the 220 MW gas-fired combined cycle facil-

ity proposed by Atlantic Electric Company (AE). A Notice
of Intent filed in accordance with the Electric Facility Need
Assessment Act was received by the Board of Public Utli-
ties in August, 1989, and a BPU early assessment report
issued in May 1990 authorized AE to continue planning for
the facility on a contingency basis. AE subsequently took

‘the next step in its contingency planning process when it

filed an application for a Certificate in November 1990, As
of October 1991, the application was pending hearings at
the Office of Administrative Law (OAL). :

The Electric Facility Need Assessment Act (N.J.S.A. 48:7-
16 et seq.) sets forth specific criteria that the State must
apply in'its evaluation of any application for a certificate of
need which is required before construction of public utility
electric generating facilities. New electric generating facili-
ties of 100 MW or more, and existing electric facilities ex-
panded by 25 percent or by more than 100 MW, whichever
is smaller, must comply with the certificate of need re-
quirements of the Electric Facility Need Assessment Act
(N.J.S.A. 48:7-16 et seq.) and the regulations thereunder
(NJA.C. 14A:14-1.1 et seq.). _ :

Non-Utility Electric Generating Facilities
The growth in the number of alternative p'ower pro-

- ducers, including non- utility cogenerators, has led to the

formulation ‘of separate siting criteria for these non-utility
projects. In some cases, the cogeneration project may be
larger than public utility projects, e.g., Cogen Technologies

has proposed a 600 megawatt natural gas fired cogenera-

tion facility in Linden, New Jersey.

These projects are not subject to the siting requirements
of the Electric Facility Need Assessment Act. However, they
are subject to the individual permit requirements of the
Department of Environmental Protection and Energy and
are subject to coextensive jurisdiction pursuant to N.J.S.A.

- 52:27F-15(¢). )

Non-utility projects which may sell excess electricity to
public utilities must meet the requirements of the BPU
Stipulation of Settlement 8010-687B and are subject to
coextensive jurisdiction pursuant to N.J.S.A. 52:27F-15(c).

The current differential siting treatment of utility and
non-utility generation facilities should be reviewed. As
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stated previously, a public utility must petition the State
for a Certificate of Need to build any plant that is 100 MW
in size or greater. No such requirement exists for alterna-
tive power producers (APPs). As movement towards an in-
creasingly competitive electric system continues, the State
should assess whether it would be appropriate for all elec-
tri¢ generation facilities to be governed by the same set of
rules. In view of the expanding role that APPs are pro-
jected to play in meeting New Jersey’s future energy needs,

the concept of imposing a single set of rules on the siting

and construction of utility and non-utility generation facili-
ties deserves consideration.

Electric Generating Facilities: Self-Genera!iori

Still another and potentially growing type of generation
facility may be industrial or commercial facilities that
choose to build generation capacity exclusively for their
own use. Non-utility related projects may still substantially
impact the surrounding community. Such facilities are
subject to the coextensive siting process (N.J.S.A. 52:27F-
15(c)).

Cogeneration Facilities

Although utility and non-utility cogeneration facilities
will be encouraged (see Chapter 7, Cogeneration), they
must meet criteria similar to all other facilities. The state
encourages all commercial and industrial electricity con-

sumers with suitable heat requirements to investigate the
applicability of cogeneration.

In light of the State’s recognition of the potential -bene-
fits of cogeneration technology, including reduced air
emissions, economic development and business competi-
tiveness, and decreased reliance on fossil fuels, the State
should consider implementing a requirement that electric
utilities evaluate the feasibility of cogeneration applica-
tions when assessing potential sites for new generating
capacity. :

Electrical Transmission Lines

A major environmental and health concern has risen
with, regard to electro-magnetic fields associated with
transmission lines.. There is disagreement within:the scien-
tific community regarding whether electric and magnetic
fields produce adverse health effects in exposed popula-
tions;. some published reviews of the scientific literature
suggest that the government scrutinize the siting of new
high voltage electric transmission lines.

The development of a comprehensive and coherent
policy for transmission lines is essential to the State’s abil-
ity to have adequate supplies of electric power. Without
transmission lines access, no form of electric generation,
including cogeneration facilities, can function. Therefore,
if present and future scientific research establishes a link
between electrical and/or magnetic felds associated with
transmission lines and adverse health effects, an important
goal to be achieved in the siting of new electrical generat-
ing facilities will ‘be to minimize the need for new trans-
mission rights-of-way (ROWs). This, in turn, will minimize
new exposures to electro-magnetic fields. In addition, the
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upgrade of existing transmission lines may need to con-
sider alternatives such as underground placement.

The DEPE Commission on Radiation Protection is draft-
ing electro-magnetic field standards for all new transmis-
sion lines. Until those standards are promulgated pursuant
to the Administrative Procedures Act, N.J.S.A. 52:14B-1 et.
seq., the following criteria shall be followed in the siting of
new transmission lines and the upgrading of existing lines.

Existing rights-of-way (ROWSs) should be used to the
maximum extent practicable to avoid human population
concentrations. The DEPE, the BRC and the DOT should
develop a comprehensive mechanism to solve competing
interests in the use of existing ROWs.

NOTES

1. New lJersey Depariment of Energy and Port Authority of New
York and New Jersey, Deepwater Port Alternatives for New
Jersey, September, 1982.

2. EIA, Natural Gas Annudl 1989, 9/28/90, p. 11.
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Residential Sector Energy Use

‘New Jersey residential energy consumption rose sharply
in 1987 and 1988 and marginally in 1989 as new house-
holds and increased electric use per household outstripped
a drop in per customer gas and oil ‘use. In 1989, fuel (con-
sumed at the generating plant) to produce electricity con-
sumed by the ‘end-user accounted for 43 percent of resi-
dential consumption. Natural gas, used directly to heat
space and water and to cook, accounted for 38 percent and
petroleum for the remainder. Figure 11-1 illustrates the
proportions.

The analysis finds a large potential to reduce residential
use over the next decade through weatherization and insu-
lation of dwellings and through incremental replacement
of existing appliances and equipment with the most effi-
cient commercially available models. The potential savings
‘offer New Jersey residents substantial benefits in lower
energy bills and reduced environmental impacts. Residen-
tial buildings, equipment and appliance use offer the sec-
ond largest savings potential after transportation.

The potential for savings will vary in different parts of
the state depending on the age and size of buildings, the
area’s weather profile and the portion of buildings con-
structed after 1977 under the state’s energy subcode. Real-
ization of the potential will hinge on energy prices, public

concern, and the economics and availability of efficient
technology. If energy prices remain low or drop, entre-
preneurs, manufacturers and users will have less interest
in the development, production and installation of new
technology. '

This chapter examines residential energy consumption
by end use and the potential impact of energy efficiency on
each use. Current consumption levels are compared to
potential consumption levels that assume: (1) use of the
most efficient appliances and equipment that are commer-
cially available today and (2) a 25 percent improvement of
building thermal performance.

Normal replacement of water and space heaters could
account for a major fraction of the savings. Clock thermo-
stats and other controls that closely match service delivery
to time of use and routine maintenance can produce large
savings at relatively low cost and could account for a large
fraction of the retrofit savings. The savings calculation is
based on changes that are relatively easy to quantify. Some
consumers will not replace appliances but others will take
further measures. The statewide average could reach the
potential shown at some future date—though probably not
before the year, 2000 at present energy prices. Implementa-
tion of many of the policies outlined in this 1991 Plan will

FIGURE 11-1

‘NJ Residential Energy Consumption
1989 - 529 TBtu

Electricity+ 43%

Note: + Includes electrical system
© . energy losses. '
Source: EIA-0214(89)

Natural Gas 38%

Petroleum 19%



92

TABLE 11-1

Residentfal End Use .

Residential

Appliance/Equipment

Electric

Refrigerators
Lighting

Color TV

Room A/C

Central A/C
Other/Freezer/Dryers

Residential Electric
Natural Gas

Space Heating

Water Heating

Kitchen Ranges

Dryers

Other

Residential Natural Gas

Petroleum

Space Heat (# 2 Oil)
Other Petroleum

Residential Petroleum

Coal

Heating/Misc,

Residential EIA TBtu

Notes:  Totals may not add due to independent rounding.

1988
-Parcent
of Sales

PSE&G (%)

100%

PSE&G (%)

67%
2%
6%

2%

2%
100%
EIA (%)

93%
7%

100%

EIA (%
100%

100%

1990
Sales

GWH

4,923
1,871
1,687
1,531
1,470
8,769

20,252
MMTHM
1,218
395
111

42
38

1,805

M8BL

15,926
1661

17,587

MMS

]

©w |

1989
ElA-Tbtu

Input
By

55.7
21.2
19.1
173
16.6
292

229.0

928
6.8

99.4

Iy

0.2

520.1

GWH=gigawatt hours; MMTHM= million therms =TBtu
MBBL=thousand barrels. MMST= million short tons.
Appliance / Equipment amounts calculated by % of sales.
E1A, EIA-0214(89). EIA annual estimates are the best data

available for petroleum consumption.

Sources: PSE&G Energy Analysis and Forecast System
for electric % of sales, based on 1988 survey.
New Jersey Energy Profile, 1990, for GWH, MMTHM
DOE/EIA-0214(90) - TBtu for energy input to electric
generation, sales of natural gas, petroleum, coal and

aggregate totals. Petroleum % calculated from EIA-0214(89)

estimates.
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accelerate the state’s progress towards capturing a signifi-
cant portion of these savings—wherever they are cost-ef-
fective—over the next decade.

Residential End Use
Electric Use

Fuel to generate electricity for residential use accounted
for approximately half of 1989 residential consumption
(529 TBtu) and over a tenth of New Jersey 1989 energy
consumption (2138 TBtu). It is a large and growing com-
ponent of energy consumption. Electricity non-heating
sales per customer dropped in 1981, 1982, 1984, 1985,
1989 and 1990 after electricity price increases; but sales
rose sharply—6 percent a year—in 1987 and 1988 when
the average price per kilowatt-hour dropped slightly.!

Table 11-1 shows the portion of electric sales that
PSE&G, the state’s largest electric utility, attributes to each
appliance.2 The portion may vary somewhat in service
territories that have newer housing or fewer multi-family

~ dwellings. Based on PSE&G'’s analysis and the Energy In-

formation Administration (EIA) estimate of fuel input to
electric utilities, the table shows the amount of fuel use at-
tributable to each appliance category. Refrigerators ac-
count for 24 percent of use, air conditioners for 15 per-
cent, lighting for 9 percent, and resistance heating and
other appliances for the remainder.

Over the past decade, residents have increased the num-
ber of appliances they own. Figure 11-2 shows results from -
a PSE&G survey. The number of refrigerators, the appli-
ance that accounts for 24 percent of residential sales, has -
increased slightly over past decade. The number of air con-
ditioners, both room and central, has increased and ac-
counts for 15 percent of sales but the electric system im-
pact is greater because use occurs over a short period of
time on the hottest days of summer and contributes signifi-

‘cantly to peak demand.

Gas Use

Residential gas sales have risen rapidly as homeowners
have switched from oil to gas heat. However, heating sales
per customer have decreased by more than 25 percent
since 1978, in parallel with a decrease in the amount of
cold weather and partly as a result of conservation. Aver-
age price per therm dropped through 1988 and has since
risen slightly.3

Table 11-1 shows the amount of natural gas sales for
space and water heating according to a PSE&G survey in
the state’s largest gas service territory. The proportion may
vary somewhat for service territories that have more new
housing, different average size units or fewer multiple
dwellings. Figure 11-3 shows the number of households
that use gas, electric or fuel oil for space heat. Nearly half
of households now use natural gas (49 percent) for space
heat, the remainder use fuel oil, propane or kerosene (43
percent) or electric heat (8 percent).

Petroleum Use

Figure 11-3 shows the substantial number of New Jersey
homes heated by fuel oil. The proportion, over two-thirds
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FIGURE

Electric Appliance
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11-2

Ownership Trends

1978-1988

Appliances per 100 customers
200

150

50
" " - % —_—
0 T J T l.
1978 1980 1982 1984 1986 1988

Year

—&— Refrigerators (24%-+)
—6— Color TV (8%-)

Note: + % of 1988 GWH sales attributable
to appliances. )
Source: PSE&G Appliance Survey, 1988.

before 1970, had dropped. but still remained well. above
one-third or one million homes in 1990. Some households
heat with propane—especially trailers and some homes
that are equipped to use gas but that are located beyond
the natural gas distribution lines. '

~ Andlysis
Electric Appliance Savings Potential

. - Stores now carry refrigerators with better insulation and

more efficient refrigeration systems - than the average
. model in homes today. Each appliance must have an
- ‘energy rating tag or sticker that gives annual kilowatt-hour

~(kwh) use'and operating cost under a specified set of con-
* ditions. A consumer can purchase an efficient model for
little more than an inefficient one and, with electricity
savings, can recover the cost differential within a few

months or years.*

Table 11-2 shows the average amount of electricity ap-
pliances use now and the amount the most efficient model
-on the market uses. For some major appliances, the most
eefficient models can use 30 1o 60 percent less electricity
- than the models they replace. Savings are possible with air
conditioners, lighting; television sets, and most appliances.

) f{eﬂ'igeratbré, which account »_t'oi' 24 pefcent of electric
sales. according to the PSE&G study, in 1988 used 1150
- kwh per appliance per year. The most efficient model com-

—— Room A/C (8%*)
—%— Central A/C (7%-)

mercially available can cool equally well using only 744
kwh per year, a 35 percent savings. Statewide savings
could total 1,738 gigawatt-hours (gwh) if all refrigerators
were the most efficient model. Advertising for major elec-
tricity consuming appliances, refrigerators, air conditioners
and color TVs, could be required to include energy effi-
ciency ratings.

‘Lighting, now 9 percent of electric sales according to the
study, has considerable potential for electric savings. Com-
pact fluorescents for interior use .and high-pressure sodium
for exterior use can provide light of quality comparable to
incandescents for many uses. These lights are considerably
more expensive than incandescents but have a longer serv-
ice life. Use of these high efficiency lights where. they are
on for long periods can produce savings. The lighting that

- used 1883 gwh in 1989 could use only 753 gwh, if it were

the most efficient now available.

Table 11-2 expands on Table 11-1 and shows how re-
placement of existing major electric appliances with the
most  efficient commercially available models would
change electric use. Table 11-2 and Figures 11-4 and 11-5
show present and potential electric appliance end use in
New Jersey. These analyses assume no customer growth
between 1990 and 2000. This assumption isclates the ef-
fects of the energy efficiency improvements considered.
Table 11-2 presents 1990 residential electric sales by major
appliance, then assumes all presently used appliances are
replaced with the most efficient models commercially
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FIGURE 11-3

NJ Residential Heating Trends
1970-1990

Households (Millions)

1970

Natural Gas

Source: Households from NJDOL
Heating Customers from DEPE, NJEDS

available today. For heating and cooling equipment, the
scenario assumes an additional 25 percent savings for
weatherization and superinsulation improvements. (See
Table 11-2, notes A, B, and C).

‘The PSE&G appliance model output (from which this
analysis arises) considered smaller gains in efficiency for
appliances. It projected large increases in electricity for
lighting, miscellaneous appliances, resistance heating and
furnace auxiliary use and also projected a 9 percent in-
. crease in residential customers by the end of the decade. It
reached substantially different conclusions about potential
electnc use over the next decade.

A'factor that could raise electric use for refrigerators and

- air conditioners is an international agreement to reduce

" production” of now- commonly used refrigerants—chloro-
fluorocarbons (CFCs).5 Substitute refrigerants now availa-
ble may be less effective and their use could, at least in the
_ short run, reduce the efficiency of cooling appliances and
equipment.

Heating and Cooling Savings Potential

_ -Energy requirements to heat and cool buildings depend

on several factors: heating/cooling system teclinology,
building structure, and individual habits or lifestyle.
Analysts have no standard for measuring how much these
factors together affect use. This analysis assumes that hab-
its and lifestyle remain constant and that building retrofit
can add an additional 25 percent to efficiency savings. For

Electric

MR Oil/Propane/Other

example, if an efficient air conditioner uses 200 kwh per
year and the home’s building shell efficiency is improved
by 25 percent, the air conditioner then will require only
150 kwh per year to deliver the same comfort level.

Improvements to the building shell considered here are
weatherization and superinsulation. Weatherization is ex-
clusively applicable to existing structures and involves
"seal-up" techniques that keep the structure from losing
heat.- Superinsulation is -applicable to new construction.
Superinsulated structures are (1) airtight with controlled

- ventilation; and (2) characterized by a high "R" or thermal

resistivity value 6

Outside air introduced into buildings by natural infiltra-
tion or mechanical ventilation costs money for heating and
cooling but dilutes indoor air pollutants. To balance
economic and pollution control needs, ventilation stand-
ards or maximum allowable pollutant concentrations can
be prescribed. National standards include those from the
American Society of Heating, Refrigerating and Air-Condi-
tioning Engineers (ASHRAE). Its most recent update of
ventilation codes,. entitled 62-19-89 sets a minimum of
0.35 air changes per hour (0.35 ACH) or 15 cubic feet per
minute per occupant (15 cfm/occupant), whichever is

greater. The amended code limits for indoor radon are a

maximum ‘of four picocuries per liter., However, a maxi-
mum ambient air level standard could be more effective in
protectmg the public health.  Codes set minimum but not
maximum ventilation levels. The most effective means of
maintaining and improving indoor air quality is reduction
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of pollutant sources, smoking, and aerosol or solvent use,
among others. .

Housing shell improvements primarily affect home heat-
ing and, to some extent, cooling. Historically, low-income
homes have been disproportionately poorly weatherized.”
Accordingly, they have been the target of a number of sub-
sidy programs to help low-income residents pay for
weatherization improvements. A discussion of housing
shells in New Jersey means discussing New Jersey’s
weatherization programs—their objectives, problems, and
accomplishments. (See Chapters 14 and 15.) Similarly, su-
perinsulation of new construction is related to building
codes. (See Chapter 16.)

New Jersey residential electric consumption could be re-
duced by more than 20 percent through use of more effi-
cient, presently available electric appliances. See Appendix
Table A-24-1.

Figures 11-4 and 11-5 compare major components of
residential electric consumption now and under the effi-
ciency scenario using data from Table 11-2. They show
- consumption levels for four major appliance groups: re-
frigerators, air conditioners, lighting and color TV and for
the category Other that represents all remaining appliance
categories  shown in the Table 11-2. No conservation
savings-are projected for other consumption. Chapter 24,
Choices for New Jersey 2000, presents a best choice
scenario that summarizes the significant technical poten-
tial for energy efficiency gains in New Jersey. The calcula-
tions underlying the statement of New Jersey's technical

Part III: Energy-Use

potential to save energy come from Table 11-2; however,
the calculations in Chapter 24 purposely exclude savings

_ suggested here for air conditioning because replacement

refrigerants for chlorofluorocarbons (CFCs) deemed harm-
ful to the environment may yield appliance efficiency rat-
ings below the levels assumed in the best choice scenario of
most efficient model commercially available today.

Gas Appliance Savings Potential

Table 11-3 and Figures 11-6 and 11-7 compare gas-fired
heating equipment energy consumption now to potential
natural gas consumption if all equipment was replaced
with the most efficient commercially available models.
Based on the calculations shown, consumption of gas resi-
dential customers could be reduced approximately 30 per-
cent. See Appendix Table A-24-1.

Figures 11-6 and 11-7 compare saviﬁgs for space heat-
ing, water heating, ranges and clothes dryers.on a percent-

~age and total therm basis respectively. The space heating

calculation assumes an additional 25 percent reduction in
energy use due to insulation and weatherization improve-
ments to building stock. Improvements to space heating
equipment offer the largest residential-sector gas savings
opportunity to reduce consumption.

Policy, Regulation and Programs

The'preceding analysis indicates that, from a technical
standpoint, three techniques could effectively reduce resi-
dential sector energy consumption: (1) increased utiliza-

FIGURE 11-4

Residential Electric End-Use Potential
With Most Efficient Appliances On Market
Zero Growth in Customers or Appliances

5 GWH (Thousands)

0 i
1990
Hl Rotrig (no freezer) [ vignting -
Color TV Other

Source: Table 11-2. See table and text
for assumptions underlying calculations
GWH - Gigawatthours '

Technical Potential

B8 Air Conditioning
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FIGURE 11-5

Residential Electric End-Use Potential
With Most Efficient Appliances on Market
Zero Growth.in Customers or Appliances

GWH (Thousands)

o

N WO A~ O

Refrig/Freezer A/C

1990 GWH Use

Source: Table 11-2. See table and text
for assumptions underlying calculations.

GWH - Gigawatthours

tion of more efficient appliances and heating/cooling
equipment; (2) weatherization of existing housing struc-
tures; and (3) better thermal performance of new housing
structures. These technical findings could be translated
into policy and implemented.

In September of 1991, the Board of Regulatory-Commis-
sioners adopted a conservation incentive rulemaking that
provides the state’s electric and natural gas public utilities
with an opportunity to earn a financial return on invest-
ments in conservation based on measured energy savings.
(See Chapter 8.) This key regulatory initiative represents a
major strategy in the state’s effort to accelerate conserva-
tion gains statewide.

Appliance Efficiency Standards

Federal appliance efficiency standards presently exist in = -

the National Appliance: Energy Conservation Act of 1987
(NAECA).” These standards will be phased in over several
years, and most will be effective by 1993.

Covered products (Section 6292 of the NAECA) include:
(1) Refrigerators, refrigerator-freezers, and freezers...
(2) Room air conditioners.

(3) Central air conditioners and central air condition-
ing heat pumps.

(4) Water heaters.
(5) Furnaces.

Lighting Color TV

B Technical Potential

(6) Dishwashers.

(7) Clothes washers.

(8) Clothes dryers.

(9) Direct heating equipment.

(10) Kitchen ranges and stoves.

(11) Pool heaters.

(12) Television sets.
Section 6295, Energy Conservation Standards, states:
The purposes of this section are to:

(1) provide Federal energy conservation standards ap-
plicable to covered products; and

(Z)Z,a‘uiho,rize' the Secretary to prescribe amended or
new energy conservation standards for each type (or
class) of covered product.

: 'Spec’i‘ﬁcv standards are set out for each type of covered
product, with ‘dates by which the standards must be
achieved. In general, the federal standards preempt state

- standards. The state may, however, apply for a waiver of

federal preemption. The test in such cases is whether the
state regulation is needed to meet unusual and compelling
state or local energy interests.

For the most part, the federal government has taken
over appliance efficiency standard improvements. The cal-
culations presented previously indicate that energy savings
can be achieved in New Jersey by utilizing more efficient
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TABLE 11-3

New Jersey Residential Natural Gas Conservation Technical Potential

Average Efficient Percent Savings
1990 Appliance Appliance Savings W/ Efficient

1988 Percent Sales (2) Consumption Consumption W/ Efficient Appliance
Appliance of Sales {1) (MMThms) (Therms/yr) (3) {Therms/yr) (4) Appliance (MMThms)
Space Heating 66.77 1,218 976 (A) 589 39.65 321
Water Heaters 2365 395 286 292 -2.10 8
Ranges 6.86 111 76 54 28.95 : 34
Dryers 2.33 42 47 43 8.30 3
Other 039 _38 - _ 0 0
Totals 100.00 1,805
Note: A. 589 = (784.8)(.75), where 784.8 is PSE&G year 2000 effigiency.‘ and retrofit savings is 25 percent.
Source: (1) PSE&G 1988 Customer Energy Use Survey.

(2) NJ Energy Data System, 1989 New Jersey gas utility residential sales of 1,805 MM Therms.

(3) PSE&G Resid

ential Forecast 1987-2017.

(4) New England Energy Policy Council (NEEPC), Power to Spare, July 1987 unless otherwise indicated.

2000

1500

1000

500

FIGURE 11-6

Residential Nat. Gas End-Use Potential
With Most Efficient Equipment On Market
Zero Growth in Customers or Level of Use

Therms (Millions)

1990

Technical Potential

Bl Space heating [ Water heating Other

‘Source: Table 11-3. See table and text
for assumptions underlying calculations.

Through Appliance Efficiency and Insulation Improvements - Zero Customer Growth

Total Sales
W/ Efficient
Appliance
{MMThms)

896
403
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FIGURE 11-7

Resd’l Natural Gas End-Use Potential
with most Efficient Equipment on Market
and Weatherization, Zero Customer Growth

Therms (Million)

1400

1200

1000 -
800 -

Space Heating

1990 Gas Use

Source: Table 11-3. See table and text

for assumptions underlying calculations.

appliances. The extent to which savings will be realized
through the federal standards is difficult to determine at
this time, since the NAECA allows for further rilemaking,
which could change thé standards as presently set out.
Analysis is needed to determine, from a legal standpoint, if
it is feasible'to override the federal standards with New
Jersey’s own state standards, or from a technical stand-
point, if it is desirable to do so.

. Once the impact of NAECA is known, if the state decides
that additional appliance efficiency measures are needed,
the staté could continue to promote appliance efficiency
standards. or  particular. appliance efficiency measures
through various approaches. These may include mandated
utility rebates/incentives to customers and/or dealers for
the purchase of more efficient appliances; modification of
rate schedules and/or terms and conditions to ban ineffi-
cient technologies such as electric resistive heating except
in superinsulated structures where the heating load is so
low that the choice of heating source is immaterial; and’

* modification of rate schedules to require higher efficiency
levels as a condition for service.

Weatherization

Two low-income weatherization programs currently
operate in New Jersey: the Department of Community Af-
fairs’ (DCA)“Low-Income Energy Conservation Program,
and the New Jersey electric utilities’ weatherization pro-
grams, mandated by state conservation regulations. For an

Water Heating

Other

I Technical Potential

in-depth discussion of the status of these programs and
their effectiveness, see Chapters 14 and 15.

Insulation of New Consfruction

Standards for insulation and for air infiltration must in-
clude consideration of indoor air quality in any cost/bene-
fit analysis. New methods to control and channel air flow
that maintain air quality by preferential removal of pollu-
tants or of polluted air may help solve the dilemma of ven-
tilation versus preservation of building heat or cool.

New Jersey requirements for insulation in new construc-
tion are governed by the National Energy Conservation
Code of the Building Officials and Code Administrators
(BOCA). Chapter 16 (Building Codes) presents an analysis
of energy costs associated with a home built to 1990 BOCA
National Energy Conservation Code standards and one
built to a more stringent standard, the 1989 Model Energy
Code of the Council of American Building Officials. This
analysis demonstrates a cost savings of $140 per house per
year on the-average 2,400 square foot home that could be
achieved through use of the Model Energy Code rather
than the BOCA National Energy Conservation Code.

In addition, utility programs, such as JCP&L’s Super
Good Cents program, provide incentives to builders to
build with insulation above the BOCA Code standard. For
further discussion and analysis of these programs, see
Chapter 17 (Home Energy Rating Systems).
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Findings
Fuel input for electricity accounted for 43 percent, nat-

ural gas for 38 percent and petroleum for 19 percent
of residential fuel purchases in 1989.

Natural gas for home heating has increased substan-
tially as petroleum use has declined. Electricity for
home heating has increased to approximately 8 per-
cent of the total. '

The electric appliances that accounted for the greatest
percentage of electric consumption were refrigerators
plus freezers (approximately 30 percent) and air con-
ditioners (approximately 15 percent).

Replacement of refrigerators and freezers with the
most efficient models commercially available today
could substantially reduce electricity use for refrigera-
tion if the old models were removed from service.

Weatherization and insulation of homes has a large
potential for saving energy at low cost. -

Replacement of jnéfficient water and space heating
equipment with the most efficient types commercially
available today has a large potential for saving energy
both in natural gas and oil heated homes.

State mandated utility home energy evaluation for ex-
isting homes and state building code requirements for
new development can stimulate energy savings.

Improvement in building shell performance and the
use of higher efficiency appliances can be stimulated
by utility incentive/penalty programs and modification
of rate schedules and/or terms and conditions of serv-
ice to ban inefficient technologies.

The BRC.adopted a rule in September 1991 that en-
courages utilities to invest in high efficiency appli-
ances and equipment rather than in construction of
additional generation capacity. The rule enables utili-
ties to earn income on Board-approved investments in
conservation that yield measurable savings.

Policy

New Jersey should strive to achieve cost-effective resi-
dential appliance, equipment and building efficiency
over the next decade equal to the highest efficiencies
available today to heat, cool, light and power homes.

New Jersey should continue to promote use of more
efficient appliances in homes and apartments to avoid
the economic impacts and environmental effects of in-
creased energy consumption.

New Jersey should promote weatherization of existirig
structures and superinsulation of new structures, ac-
companied by proper ventilation techniques to control
potential dangers of iricreased indoor air pollution.

Part III: Energy Use .

Implementation

The State should promote cost-effective conservation
in the residential sector by educating consumers on
life-cycle costing for energy equipment and appliance
purchases.

Utility programs should be continually evaluated to
ensure that the program design used is the one that
most effectively achieves replacement of old, ineffi-
cient appliances with more efficient new ones.

Regulations that enable utilities to earn income on in-
vestments in conservation can lead to significant
energy efficiency gains statewide. The BRC should re-
view Demand Side Management Resource Plans sub-
mitted by the utilities pursuant to the Board’s Septem-
ber 1991 conservation incentives rulemaking in a
timely manner to ensure prompt implementation of
cost-effective conservation programs.

The BRC should review federal regulations on appli-
ance efficiency -and determine if they encourage the
development and sale of efficient equipment.

The BRC and the utilities should increase consumer
education. For example, life cycle cost labels for light
bulbs (like unit prices for groceries) would allow con-
sumers to compare total costs of screw-in fluorescents
versus incandescent bulbs.

The DCA and the DEPE should evaluate measures to
achieve greater building shell efficiency in new con-
struction. These measures can include future changes
of building code and utility incentive programs or -
tariff design. : |

o

NOTES

. New Jersey Energy: Data Base (NJEDS), Department of En-

vironmental Protection and Energy (DEPE).

. Public Service Electric and Gas (PSE&G) Appliance Survey,

1988, pp. 2-4. The survey was conducted by randomly select-
ing approximately 1 percent of total customers in each group
to receive appliance use questionnaires. The response rate
was approximately 60 percent. The percentages shown repre-
sent total customer use, based on the survey resuls.

. New Jersey Energy Ddta Base (NJEDS), Department of En-

vironmental Protection and Energy (DEPE).

. New England Energy Policy Council, Power to Spare (Boston:

NEEPC, July 1987).

. Montreal Protacol on Control of CFCs.
. Walls range from R-25 to R-40, ceilings range from R-35 to

R-65, and windows are at least R-2. See, J.D. Ned Nisson,
Gautam Dutt, The Superinsulated Home Book (New York, NY:
John Wiley and Sons, 1985). For New lJersey, the minimum
values for the walls and ceilings of a superinsulated house are
estimated at R-25 and R-40 to R-50 respectively. (Conversa-
tions with J.D. Ned Nisson, Editor, Energy Design Update,
October, 1988).

. US.C.A 42, 6291-6309, Subchapter lll - Improving Energy

Efficiency, Part A - Energy Conservation Program for Con-
sumer Products Other Than Automobiles.





