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GPU and PIM determination of an adequate reserve is based on the
reliability standards of the Mid-Atlantic Area Council (MAAC)
which state, "On the MAAC systenm, sufficient megawatt generating
capabilities shall pe installed to insure that in each year, for
the MAAC system, the probability of occurrence of Toad exceeding
the available generating capacity shall nct be greater on the
average, than one day in ten years."4 To meet this standard 5Py
and PJM have determined that the reserve margin responsibility
will be 2 value of twenty percent reserve over forecast summer

peak Ioad.5

Table 8.1 shows *he EPU System's planned capacity and Table 8:2,
provides the installed canacity reserves for the GPU System and
the PJM for the years 1977 through 1380. With the addition of
TMINS-2 in 1978, the reserves ‘n that year will stand at 28.7 per-
cent for GPU and 31.7 percent for PUM. In 1980 the GPU System is
expected to have 17.7 percent with PJM expecting 26.8 percent.
Should TMINS-2 be delayed a year, the GPU Systems reserves would
stand at 13.8 percent.6

~ N T4
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TABLE 8.1

GPU SYSTEM - PLANNED CAPACITY
Generating Capacity - Existing, and 1977-1980 Changes
(Summer Ratings, in MW)

Year Total
Existing 11/11/76 6484
Changes in Summer 1977 812
Changes in Summer 1978 1139b
Changes in Summer 1979 0
Changes in Summer 1380 -35¢
Total 1980 7669

Notes:(?) Retire Crawford 3.4 (-45 M); add Gilbert 8 combined cycle
steam postion (126 MW); transfer Gilbert 4-7 (224 MW) from
combustion turbine to combine cycle category.

(®)adq Homer City 3 (325 W); retire Crawford 1,2 (-66 My);
add Three Mile Island 2 (880 MW);

(c)
Retire Front Street 2,3 (=35 mMu).

Source: Reverence 6, Table 1.2-3

TABLE 8.2
CPU SYSTEM, INSTALLED CAPACITY RESERVES FOR 1977-1980 SUMMERS
GPU Reserves PJM Reserves
Percent Percent

1977 141 4.

1978 ' 28.4 31.7

1979 23.7 29.7

1980 17.7 26.8

Source: Reference 6, Table 1.2-4



Since the issuance of the FES in December 1972, the load forecasts
have been revised to reflect changes in the overall energy situation.
Earlier peak load forecasts have been revised downward. Table 8.3
shows the most recent load forecasts for the GPU System. In making
its forecasts, GPU, annually develops a twenty-year peak load forecast
for each season for each GPU operating company. The base and weather-
sensitive portions of the Toad are projected separately and then
combined to derive the peak 12ad oroiections. The GPU peak Toad fore-
cast is develooed bv addinc the three company forecasts and applying

a reduction factor for system diversity. An annual twenty-year fore-
cast of average week peak loads and annual energy requirements are also

orepared for GPU planning ourooses.7

Also included in capacity
expansion plans are considerations of optimum mix of ui it types and
sizes. GPU's presently installed capacity, as a percent of total
capacitv. is 58.9 oercent baseload, 12.8 percent intermediate load

and 28.3 nercent neakinn.u

Table 8.3 shows an annual compound growth rate cf energy requirements
of 5.9 percent for 1976-1980. The applicant's energy requirements
forecast appears reasonable and is below a longer-term electricity

sales forecast (reference case) recently developed by FEA for the Middle
Atlantic Region. Nationally, electricity consumption is projected to

grow 5.4 percent per year between 1974 and 1985.g




-4-

TABLE 8.3
GPU SYSTEM PEAK LOADS AND ENERGY REQUIREMENTS?

Peak Load MW Enerqy Requirements
Year Summer Winter !Eﬁ%!

1965 2729 2919 16,112
1966 2921 3093 17,610
1967 3061 3385 18,721
1968 3540 3652 20,617
1969 3868 ans3 22,730
1970 4071 4448 24,675
1971 4355 4475 26,008
1972 4772 5024 28,261
1973 5450 5007 30,350
1974 5062 4955 29,931
1975 5167 5497 28,727
1976 5180 ° 5653 31,349
1977 5752 5994 33,777
1978 5908 6228 35,779 |
1979 6228 6572 37,421 |
1980 6515 6816 39,477

*Actual summer peak load, 1965 through 1976 and estimated 1977 and 1980:
actual winter peak load, 1965 through 1975 and estimated 1976-13980; actual l
energy requirements 1965 -1975 and estimated 1976-1980.

b

1976 summer peak when adjusted to normal weather conditions becomes 5450 MW.
Notes: |
1. Summer peaks may occur June to September, inclusive.

2. Winter peaks may occur December to February to the following year
inclusive.

3. Hershey Electric Company loads are rot included prior to 1967.
4. Estimated 1976-1980 loads are from the original 1977 budget.

b,

Source: Reference 6, Table 1,2-1.
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“EA provides region forecasts for the time period 1974-1985 by
major Census Region. The Middle Atlantic Region includes the States

of Pennsy'vania, New Jersey and New York. The growth rates fore- |
casted for the regirn ar- 3.38 percent for the residential sector, §
4.19 percent for the commercial sector and 7.44 percent for the indus- !

trial sector.‘o

Sales to others were assumed to grow at the same rate
as the average of the three sectors. Weights were assigned by the
staff to the different growth rates using the present (1975) distri-
bution of electricity by customer class in the GPU system. The
proporticns were assumed to be relatively unchanged over the forecast
period. Thus, the annual compound growth rate was determined to be 6.9

percent for the period.

Recognizing that future changes in load and energy requirements are

of some consequence to the choice of an economically optinum mix of
generating capacity, Unit 2 is nevertheless one of the least cost sources
of baseload power in the GPU System and, therefore, can be justified

even if there is no load growth and energy regquirements growth in the

future.



8.3.2

Impact of Energy Conservation On Applicant's System Energy

Requirements and Peak Load Demand

Recent energy shortages have focused the Nation's attention on
the importance of energy conservation as well as measures to
increase the supply of alternative energy sources. The need
to conserve energy and to promote substitution of other energy
sources for oil and gas have been recommended by the Report to

the President on the Nation's Energy Future as major ef’orts in
1n

regaining national energy self-sufficiency by 1980.

There was a slowdown in growth in the applicant's service area
in 1974 and 1975 as indicated by the data in Table 8.3. Summer
peak load declined from 5450 MW in 1973 to 5062 MW in 13974 and
5167 in 1975. Energy requirements declined from 30,350 GWh in
1973 to 29,931 GWh in 1974 and 29,727 GWh in 1975. While con-
servation was listed among the factors contributing to slower
growth, the applicant further cited the economic recession and

the impact on new home construction as other factors.lz

Historically, utility rate structures were designed to encourage
consumption of electricity by using the declining block rates,

which reflected the declining average cost of furnishing additional

kilowatt hours of electrical energy to each customer. Until

recently, the econcmic logic for declining block rates was



never sericusly disputed. Today, however, under conditions of
increasingly scarce fu:l recources, declining block rates, by
Towering the price of each additional kilowatt hour. tend to
encouraye greater use cf electricity by individual consumers and
also to encourage individual consumers to use more and more

eiectricity instead of other energy sources.

The most commonly mentioned alternatives to declining block
rates to dampen demand for electricity are peak load pricing,

flat rates, and increasing block rates.

According to the applicant, the GPU System has made it a
practice to dezign rates which are cost based and include
costs associated with servicing customers and costs associated
with volume of energy supplied. Costs are recovered through

a minimum charge for residential rates which do not state
demand charges. In rate schedules with both cnergy and demand
charges, rates are developed so that the small customer's
charges are stated separately. The costs are incorporatad
into the demand and energy charges for larger customers. The
demand costs are uc:ally spread uniformly across the energy
blocks in rates where there is no stated demend charge. Demand
costs are recovered by a demand charge where separate energy

and demand rates are provided. Energy costs are designed o

~ " \
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be recovered through base rates in the form of separate energy
charges. An energy adjustment clause provides for changes in

enercy costs that are related to fuel costs.u

The applicant provides residential customers with several
experimental time-of-day rates on an optional basis. This
serves as part of the applicant's load management program
through wiich the applicant is seeking more information on
whether to extend time pricing techniques and seasonal dif-
ferentia: pricing. Otner experiments include peak load pricing
in conjunction with the Federal Energy Administration and State
of New Jersey to ascertain the demand price relationship for

peak load pricing in residential power consumption.14

The applicant has not conducted any elasticity studies that

would determine the impact of recent rate increases on the demand

for electricity and has cited low industrial activity and high
unemployment following the 01l embarge for the general dampened
growth.]s

~ " Y7 i

v ¢
In addition to price and conservation, the demand for
electricity is impacted by such other factors as (1) changes

in the regional and national economy; (2) the substitution of
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electricity for scarce fuels; (3) dgrowth in population and

households; (4) technological change affecting substitute sources

of energy, efficiency in the use of energy resources. and the
development of new uses of electrical energy; (5) market forces

affecting the demand for consumer investment nr durable goods which

require electricity to operate; and (6) changes in consumer
values, attitudes and such practices as may be affected by

laws, regulations or taxes. In the face of such a complexity

of causal forces it is exceedingly difficult, to factor out

the extent to which price changes alone would affect the demand
for electricity in the applicant's service'area. The uncertainty
exists in analyzing historical data and is even greater in fore-
casting future developments because of the perturbations of
outlook fostered by the energy crisis and decisions yet to be made
by custcmers and industrial and government agencies in relation
to reducing demari for scarce fuels or developing additional

reserves or new sources of energy to substitute for scarce fuels.

Load shedding is an emergency measure to prevent system

collapse when peak demand placed upon the system is greater than
the system is capable of providing. This measure is usually nct
taken until all other measures are exhausted. The Federal

Power Commission's report on the major load shedding that occurred
during the Northeast Power Failure of November 9 and 10, 1965,
indicates that reliability of service of the electrica! distri-
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bution systems should be given more emphasis, even at the expense
of additional costs.16 This report identified sever:cl areas that

are highly impacted by loss of power, such as elevators, traffic

lights, subway lighting, prison and communication facilities.
It's the serious impact on areas such as these that result in load
shedding as only a temporary method to overcome a shortage of

generating capacity during an emergency.

Load staggering has also been considered by the staff as a
possible conservation measure. Basically this alternative involves
shifting the work hours of industrial or commercial firms to

avoid diurnal or weekday peaks. However, the staff considers

the interference with customer and worker preferences as well
as productivity to be or significant impact w0 make such pro-

posals of questionable feasibility.

For interruptible load contracts to be effective in system planning,
the load reduction must be large enough to be effective in system
stability nlanning. Thus, this type contract is primarily

relatr | to industrial customers. At the priasent time the applicant
has two customers under contracts classified as curtailable service.
The contracts are equal to 24.3 megawatts and have been included

in the applicant's forecasts.‘7 The acceptability of inter-
ruptible load contracts to industrial customers depends upcn

balancing the po%ertiil economic loss resulting from unannounced

interruptions against the savings resulting from the reduced price

o\ (8
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of electricity. If the frequency or duration of interruptions
increase as a result of insufficient installed capacity, the

customers will convert to a normal industrial load contract.

None of the above measures can be considered as a viable
alternative for required additional capacity and does little

to solve the energy shortage.

~ \
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8. HEED FOR PLANT
8.1 RESUME

The discussion of need for power presented in FES, Decemdber 1972 is sti1l valid. An additisnal
discussion of the applicant's relationship to the Pennsylvania-dew Jersey-Maryland Intercsn-
nection (PJM) and the Mid-Atiantic Area Coordinating Counci] (MAAC) is presented in Section 3.2.
The revised load and energy forecasts reflecting national events since the December 1972 FES and
the reserve margins are discussed in Section 8.3.1 and shown in Table 8.1. Section 8.3.2 dis-
cusses the fact that TMINS-2 provides the least cost alternative to meeting base load require-
ments as well as improving system reliadility. The staff's conclusion that the plant snould be
operated remains unchanged.

8.2 APPLICANT'S SERVICE AREA AND REGIOMAL RELATIONSHIPS
8.2.1 Applicant's Service Area

The General Public Utilitiec Corporation with its subsidiariec of the Metropolitam Ediscn
Company, the Pennsylvania Electric Company, and the Jersey Caentral Power and Light Company
supplies elentricity to an area of about 24,000 square miles in parts of Pennsylvania, ard New
Jersey with a population of ahout 4,000,000 (see Figure 8.1).

Metropolitan Edison Conpany operates in an area of 3,274 square miles fn eastern Pennsylvania.
Pennsylvania Electric Company supplies an area of 17,500 square miles in western, northern, and
south central Pennsyivania with Jersey Central Power and Lignt Company operating in an area of
3,256 square miles in north central, east central, northwestern and westarm New Jersey.'

8.2.2 Regfonal Relationships

The General Public Utilities (GPU) system service area is inciuded in the Federa: Power Com-
mission (FPC) Northeast Power Survey Region and Tocated within the FPC's power supply area,
PSAS. The GPU system is a member of the Pennsylvania-New Jersey-Maryland [nterconnections
(PJM) which is a formal power Dool that serves three-quarters of Pennsylvania, most of New
Jersey, more than half of Maryiand, a small par® of Virginia, and all.of the Ofstrict of
Columbiz, and Delaware.< In addition to cuoruinaticn of planning, the com.anies in PJM conduct
sconomic dispatch within the poal and share in :ny load curtailment or voltage reduction if
conditions warrant it.

The applicant is a member of the Mid-Atlantic Area Cocrdination Council (MAAC). The companies
which compose PUM are also included in the membersnip of MAAC. MAAC is concerned primarily
with reviewing and evaluating plans frum the standpoint of bulk power relfability.:

8.3 BENEFITS OF OPERATING THE PLANT

8.3.1 System Peak Loads and Energy Requirements

Three Mile Island Nuclear Station, Unit 2, is a base ioad plant which will contribute to meeting
the continuous energy demand placeg on the system. Efficiency, reliahility and Towest possible
operating costs are critical factors which characterize baseload plants. In addition to pro-
viding an economic cource of baselcad generation energy, TMINS-2 will also be expected to
contribute to meeting growth lcad demand as wel! as increased system relfability.

ea downward.

ognizing that future

? - chagice of an eccnomically

optimum mix of generating ca is nevertheless one of the least cOS%

baseload power system and, therefore, can be justified even if there is no load
energy requirements growth in the fu}un. :

SATBR
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TABLE 8.1
SYSTEM SUMMER LOAD AND CAPACITY FORECAST, 1375-79

Perc

davit of Paul E. Winter, Sefore the Atomic Safety and Licensing
ard in “he .atter of Metropolitan Edison Company et al., “applicant's

ru?onu to intervenor's interrocgatory, Nos. 24 and 25, July 14, 19/3,
Table 1.

2.5.%
w32 Operating Costs

At the operating iicense stage a3 determination must be made :~ather it is econcmical to operate
the plant or not. Once a plant is constructed the capital i*s must be considered as sunk
costs and the operating costs bDecome the importart costs to consider. Since Threse Mile [sland
Nuclear Station, Unit 2, will be one of the Teast expensive base 1oad plant in the GPU system %o
oparate, cost savings will be realized through its operation. Only Three Mila I[sland Nuclear
Station-Unit 1 and two small hydroeiectric plants totaling 27 Mie are expected o have lower
operating costs in the GPU system than T™MINS-2.*!§

ratin

in 1979. The retirement o 0 the expected

operation of TMINS.1 o re a matter of timing o
er han new capacity additicns.®

r fossil-fired plants totaling 162 M (summer

o
chlogn‘bnoresonts the staff's comparison of a nuclear plant of 88C MW with a coal unit of
880 MW operating in 1378 at various plant capacity factors. The table provides the differential
total costs and differential operating costs which show the nuclear alternative to be more
ecunomical_Lp add to the system. The nuclear fuel costs, assuwiing a 50 percent plant capacity
factor, amount to 314.10 per kiW-year compared %o the coal costs of 364.65 ner kKd-year for the
same plant capacity factor. [n terms of total operating costs {including fuel costs) the
nuclear nlant costs would be $56.37 per kW-year less than *he coal alternative using a 50

.percent zlant capacity factor. The savings in operating costs increasa at higner capacity

factors. Figure 8.2 (plotted from Taole 5.%) orovides a comparison of the total generating

COst between the nuclear and coal plant as a function of plant capacity fact.r with the Sreak-
even point estimated at 34 plus percent.

Even if the assumption were made that system energy requirements did not grow after 1974,
TMINS-Z should stil]l Se operated because of fuel and operating cost savings. With TMINS=2 an
line in May 1978, the applicant estimated an overall system operating cost savings of cver
§55 million in 1978 based on assumcticn of no growth in system energy requirements from 1374

“ through 1973.‘& The overall staff's conclusion that the plant should be gperated remains

unchanged.
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9. ALTERNATIVES CONSIDERED AND CONSEQUENCES OF THE PROPOSED ACTION

9.1 RESUME

The discussions of alternatives presented in the FES, December 1872, still remain valid. An
additional discussion of alternative practices for cperaticn of the cooling system are presented
in Section 9.3. Acditional discussion of unavoidable adverse effects on terrestrial and
aquatic bicta is in Section 9.4. Additiona! information relating to irreversible and irre-
trievable commitment of resources is provided in Section 9.5,

9.2 ALTERNATIVE ENERGY SOURCES AND SITES

In the FES of December 1372, the staff evaluated the alternative energy sources and sites.
Alternative energy sources considered were hydrocelectric potantial, fossil-fired generating
plants, including oil, natural gas and coal-fired plants, and the purchase of power from other
coapanies. The applicant's site selection was also evaluated. There have been no major changes
in the information relied upon by the staff for the previous evaluations that would materially
alter tha consideration of alternative energy sources and altermative sites at the cperating
Iicense review stage. & X e A . e «, No feasible alterna-
tive anergy source requiring capital 1nvestment as well 3s cperating and fuel cost is economically
competi®ive with TMINS-2.

9.3 ALTERNATIVE QPERATING PRACTICES

9.3.1 Cogling Srstems

Design alternatives were discussed in the December 1972 FES [see Appendix 3). There are limited
operating alternatives which have been considered in reviewing the applicatisn for an cperating
license for the station. These alternatives include the selection of makeup and bHlowdown rates
and the selection of chemicals to de used in *Se circulating water system for zontrol of scaling
and fouling. The selection of the makeuc and . owdown rates include a determinatior ¢ the
concentration factor in the circulating water s stem. This in turn affects the requ Jent for
chemicals to control scaling.

Operation at a higher concentration factor would reduce makeup requirements :nd would thereby
reduce entrainment and possibly fmpingement losses. The higne= factor would require the use of
more acid to control scaiing. Both the aischarge concentraticn and the total release rate of
sulfates would thereby be increased. Furthermore, the potential fur an impact due to drift
fncreases as solids concentration increases. There is a limit on the concentration facter
beyond which the formation of scale cannot be controlled by acid agditien. Acid addition
controls the carbonate scale which would otherwise form at a low concentration factor. The
sulfat:}or silica scale which might form at a higher concentration factor is less readily
controlled.

Alternatively, operation at a lower concentration factor might reduce cr eiiminate the acid
requiremencs. This would be done at the expense of entrainment and impingement losses.

There are alternatives to the selecticn of chemicals proposed By the applicant. For example,
hydrochloric acid could be used in place of sulfuric acid for controlling scale. This would be
significantly more costly but would substitute chlorides for sulfates in the blowdown and drift.
Conceivadiy this could be preferable in the blowdown but would be less desirable in the drift
since vegetation tends to be more sensitive to chlorides.

The biocides wnich might be used as ar alternative to chlorine for control of fouling would

also be more costly. Furthermore, they would de of questionable effectiveness and would introduce
environmental concerns similar to those regarding chiorine (DJevelopment Document for Efflgent
Limitations Guidelines and Mew Source Performance Standaris for the Steam Clectric Power
Generating Point Source Category, EPA, October, 1974). Since the need for fouling control in

the circuiating water system is confined to the orobiem of algal growth in the distributicn

trays of the cooling towers, tha need for biocide treatment of this system might be e)!. ‘inated
entirely by constructing a shade over the trays. Since experience with Unit 1 indicated virtualily
fmmeasurablc chlorine in the nlant discharge due o circulating system treatment, there would

be no environmental benefit derived by pursuing alternatives for this system.

Review of impact of the coerating practices sroposed Dy the applicant determined that they are
acceptable based on present knowledge of requirements for protecting the other yses of the

9-1
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10. BENEFIT-COST ANALYSIS
10.1 RESUME

The Benefit-Cost Analysis presented in the FES issued in December 1972 remains valid with the
updatad information on the denefits presented in Seczion 10.2 and with the upcated and  idi-
tionai cists presented in Sections 10.3 through 10.6. The averall staff's recommendation that
the construction permit should be concinued and the operzting license be granted remains
unchanged

10.2 BENEFITS

[he primary benefit from the operation of Three Mile Island Nuclear Station, Unit 2, will be
the addition of 306 MwWe (330 MW summer rating) net generating capacity which will provide
increased production of electrical energy at a fuel, and operaticn and maintenance cost lower
than all but three other bdase load units in the GPU system. This unit will preduce electricity
at considerably less per kwe of output than will a large efficient base load coal-fired plant
scheduled toc come on line at approximately the same time, Any reduction in base load operation
due to an unlikely decline in need for base load capacity would be achieved with existing units
even less e“ficient than the coal-fired unit used for comparison.

Secondary benefits include tax revenues, increased local empioyment and pay:oll, and loca)
purchase of materials and supplies. Tax revenues related to Three “ile [sland Nuclear Station,
Unit 2, that will accrue to the Commonwealth of Pennsylvania will amount to about $22.8 million
in 1979. The one percent earned income tax will yield a total of about $30,000 a year to the
townships in which the workers will reside. The 165 new permanent Jjobs are expected to have an
anruai payrol] estimated at $3 04 million. Local purchase of gperating supplies and materials
are estimated to amount to $125,000 per year.

10.3 ECONOMIC COSTS

The project costs related to plant operation include fuel casts and operaticn and maintenance
and are estimated by the applicant to be $3,529,000 and $6,538,000, respectively, in 1973 for
an assumed net generation of 3,068,000 MWh. There will be no significant aconomic costs
imposed on surrounding communities due to operation of TMI-2.

10.4 ENVIRONMENTAL COSTS

The environmental costs as discussed in FES (December 1972) are still valid with the following
modifications: (a) the comparison of total operating costs between nuclear and coa! baseload
plants is now shown in Section 8.3.F of this supplesent in lieu of Section X[.3.1: (b) the
environmental costs associated with radicactive effluents ars those discussed in Section 5.4 of
this suppliement in lieu of those discussed in Section V.D. of FES, December 1972; (c¢) acdi-
tional environmental cost invelves acquisition of a 175 foot wide right of way along an existing
150 foot wide 230-kV transmission line corridor for a 7.36 mile extension of the 500-kV trans-
mission line from Bechtelsville to Hosensack. This consists of clearing of 21 acres of woodland;
spanning_aver 124.5 acres of agricultural land; and diverting of 0.4 acres from agriculture to
use under tcwer bases (Section 4.4.1).

10.5 SOCIETAL COSTS

No significant economic or social costs are expe~ted from plmt'oocntinq F . sonnel living in
the area.

10.6 ENVIRONMENTAL COSTS OF THE URANIUM FUEL CYCLE AND TRANSPORTATION
The cuntridution of environmental effects associated with the uranium fuel cycle are indicated
in Table 5.5 and the effects of transportation of fuel and waste to and from the facility are

summarizee in Section 5.4.1.4. These effects are sufficient.y small as not to affect signifi-
cantly the conclusion of the Cost-Benefit 3alance.
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10.7 SUMMARY OF 3ENEFIT-COST

As the result of this supplemental review of potential mvironmental, enconomic, and social

impacts, the staff nhi; deen able to forecast more accyrately on the effects of :-e plant's i
operaticn. The additicnmal and the updated infarmation provided in this supplerv -t does not {
alter the staff's previous positon related to the overal) balancing of the benv+:its of this : :
plant versus the environmental costs. Consequently, it is the staff's belief t®at this plant

can be operated with only minimal environmental impacts. The staff finds that e primary

benefits of minimizing system production costs_ana/or the a1ditisn to basé=ioad scenerating

capacity greatly outweignt the environmental and sacial costs. -

Based on this evaluation, the ;taff concludes that the nverall staff's recommendaticn that the
constryction permit CPPR-66 should be continued and that the cperating license rur Unit 2
should granted, as expressed in FES, December 1972 (Summary and Conclusions), resmains uncnanged.
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