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Preface

 [Ea1&ie; in 1971 the System Plannlng Sectlon, Pouer'
5hquéjdn;‘qi £hé Publ;c Service Commission 1ssued the flrbt of
rﬂ.sq;fvgfdf‘glgi:'rupofrs, cnt:t]ed ”PleLtrlc S}stem Plannlng
‘;@p $§w:§Q}R_b1n1ufﬂ' The Second in thc serles, an: analysis. of
.rhérﬁéy.foxkﬁkox ‘ }ool'L 10’1 1980 gcncratlon and tra insmission -
‘ﬁlﬁﬁg j§_pr§énth here. Thc third report, expectedlto*bé
cohﬁ]efed 1n:m1d11972, will dnalaze the lono-rdnge,,zofyeaf
<;;iéﬁ plan.

The 1nstant report does‘not pre<ent.a 10- year plan1
de\cloled by th“ Comm1551on s <tait, system plannlng is
lpllmdxlls_lhb xo<pons1b 11t) of the ut: lltle% themselve band
1t Ls.thcjr.plan which 1s here discussed.. Nor docs thls;-
xeport.CXaﬁihe éll aspects oi power poo] plannlng and operatlon.
Rather, it 1s.con£3ned to the latcat gOﬂOIdthﬂ tlan\mlSSJon.
plun, cne theat s a1réai bCJng revised to prcpdre ior ne\t
vedr s iOLycg} pluen. = The stafi has cvaludted the: report 1n
teyme bf:&déqUacy,. Jldblllty'and efilc1enC), identlfylng
béglc prpblcms ah& re ommendlnv approprlate aLthD. |

Ton/#cnw.plans are ad1u&ted almost contlnuously b)
the Iool 1n rc&pon\e to changing condltlon .. full revisions
are made about once a year Thxough its trequ ent Lontact: with
the New york Power Pool Planplng Committee, the System Planning
Section njii closely follow all such éhangés; The Section
-plans to 1ssue dn annual report covering each yeafly revision

of the 10 vear plan.



>Snecla] appxecldtlon goe< to Dl. Eugene W Zéltmanﬁ,”;
 §%&)\jant 1u the DlICCtOl, Power D1v1510n,ior h15 technlca] 1
‘dnu.au1101lﬁj adVice | |

This repo*t was submitted to the Commlsslon and hdS
.ﬂeéﬁe{§}ééy¢d fordpubllcatlon as a staff report.:hlt-has-not‘f

beén approved by the Commission. -

WE OS]~
(: fﬁ&xﬁ /‘///A

AT L~ COLBLTH - R

. Director, Power D1V1L10n

Preface (Continued)
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4 THE_NEiv YORK POWER SYSTEM

Gl”LR\T[OV AND 1R\“§MIGQIO\ PLANS

INTRODUCIlQ

_ Thc Nev \01k Poxer Pool (N)PP), tormally 1naugurated on
‘jd]vaI, 1960~/'u11h thc 51gn1ng of the New . York Power Pool o
»Agrcéméﬁt, includcs the following partleS'v |

| Central HudsOnIGaa & Electr:c Corporatlon
Consoiidéted Edison Company-ofANew quk Inc.
Lbng Island Liﬂhting'Conpany . Af  :1 ‘7'f,
' Néw forl Stdte Electrlc & Gas Corporatlon
3V14ga1a Mohawk Poner COTpOTathH |
OldLFO and Rock]and Utllltl@% ~Ince
‘Pow Authorlty { the %tato of New fork
Roghcsﬁer “Gas and Electrnc Corporatlon
‘The aim of the N!PP members 1sb"to Loordlnate the:
dévelopment =nd opcrdt1on of thelr respectlve electrlc productlol
”and tlanohliblOn facilities in order to obtaln optlmum rellabllLL
‘of serv1ce apd efr1c1ency upon‘the intertonnected system540f the
.'partiﬁg her étoy” The Conmiésiéh on Decce ﬁbel i, 19/0 in Cas

25937, Jnstltutcd a proceedlng on 1ts own motlon to 1n»e<t1ga;e

'thc plans aqd p1ocedu1e» of electric corporatlons for load shedding

in times ofAemcigcncy.'vAt'phe request and then approval of the

Commission; the members of the NYPP filed an amendment which

(¥4

established a policy for "Operation in a Major Emergency." Thi

-1/ A now agreement <1gncd March 31, 1971 formalizes the membership

of 7he Power Authority.




Capaéity to mcet 1oad
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.establlshed ”a procedure to be used internally within the Pool,

'_when_w1d35pread OL ge is 1mm1nent to. the entire Pool or a porLlon

thcreqf,~as;a rc\ult of a >hortago of gcneratlon or tran<nls>10n
_A'pOIth“ of th15 Loordxnatlon and developnent is the
1tlon oF oxpan51on plans for the future, The Systen Plannlng
Sectlon of the PUbllC Service’ Conn1<51on s Power Division 1ntends
b) means of this report to evaluate the New York Power Pool'
cxpdnslon Dlans for the 1971 1980 perlod |

The<e plan are and nu<t remain flex1ble, based as: they

arc on dxaumptjons of condltlons Wthh are sub;ect to changc.

Rigid “adhe r:1cc'td'a'f ixe d nlan in- Lhe“ace oF chanvxnb condlulon.
would not Opb]dtciln Lhc interest of the ut111t1e5 or the consumér;-
it wohi& not result in aﬁ‘optlmumﬁlong-rangg plan.; The19fo1c, this’
staff analysis ié di;ected to thé ﬁonéépts embodied in these plans
as wél] as‘té the specific prbjettsfreCOmmended,

L]CLLIlC Utlllt} plannlnn is a f1u1d cohtihUous ﬁfocéss,
Soon aftel publlcatlon of any. report such as thls one, flgurek w111
havc’changed and e<rimat65'wi11 have beenvrevised, _Fof the purpose
of ihiv cvaluation. the staff has used information supplied by the
1nd1\1dua1 utlljilCH showing thelr latest plans as of the Aprll to
July, 1971 period.. 1nese lﬂte reports were comp]emented by the
Northecast Pokcr'Coordlnatlng Council's report to the Federal Power
Commission (R-362) dated March 31, 1971, and the "New York Power

Pool Study #11 - 1980 Transmission Study."

1/ New York Power Pool Operating Policy #6-0 effective June 25, 1971.

!



..}dJSOH p]Jns to Jnstall about 5,800 M.

SUHI\P\ OF RECOJWE\DATJO\S

‘1 The Ut]l]tles 1ntend to 1nstall 20 200 ww of generatin:

':.apaclt\ duxlnn rhe'next 10 ycars. Of thzsvtotal Concolldated

Generating units, repre—
'scntjnﬂ ovor's 400 mCUd\attS (MV) of planncd oennratlng capac1Ly

have noe

fand_c hcduled for 1n<tallatLon klthln the next 10 years,

beeﬁ sited.4‘

Jverj qu1clly 1f thelr schedules are to be met,

2,. Nine major: tran<m15<1on 11nks are needed durlng the

': next 10 years, their tlmlng dcpendlno in part upon thc successfu1
e51t1ng of power-generatlng unltsc These llnes must be planned

and rights-of-way:ocr permits acquired in time to meet sy$tem:.

}hec&s" Pjans'mhsf'be‘socn‘complctedvtO”permit_enf“joinﬁ fihencing
th;t hl]l Be 1equ31ed . o . |
. . | S o B ’
3. The Consolldated Ldlton Conlahvemuét_reView‘its

lnternal tvan<ﬁ15slon capablllty to permlt the Utlllty to receive
3,800 My that may. be avallable t01 import beiore 1980

| 4. Betfer use. nust be made of exlselng “and new tran;
mlsSJO” rloht: of-ua) Within the~necessary env1ronmental
con%tralntb, ever) corrldor must be ‘used to the fullest reasonable
capacity. Any new 345 kV line built must be con51dered,.andw
possibly LOH&l(UL~CJ for eventual 765 kv operation. Existing

lines must be reviewed for possible upgrading so that the need

for new corridors is minimized.

1/ These figures exclude contributions made by gas turbines.

The utillties must determlne'and acqu1revthese“sites




5. ‘ T1e~ hlth other areas must be strengthened partlcu-'
larly Lo_mcw an]and New Jersey and PennsyIVdnla, Ex1st¢no
connoct10n> oit“n do not.pernlt oUIflplent flows of emergency
power. .Ppesent'plans lf‘Cdfrl K& out, represent_considerable
impje§emenf7bug nUst be rev1e\ed for even greater.capability}.

”-G’Q'A ileXJb}Lity ot ﬁuels must bevmaintained; Any fuel
whether dil, qab or COd] caﬁ snddcnly become scarce because of
stfikes, weather conditlons, environmental'restrlctlons or
pelitical deVe]opmcnts; natienal and.internationale Utilities
must7pian for use of alternate fuelé if such cpnditiohs-should;
Qconr. | | | |
7. 'Mo;e offic;ent_genefaiion'musf.be designed:to'makee;'
bcttcr ﬁée of»ihe 1imiicd numbe; of 'sites, to 1owef_cests and to
lcsédn‘the effect‘upoe‘tho enVixonmeﬁﬁl tombined eycie Eystems'
scem to ofi'cr promis¢ and should be tried, Researeh and de\elopmenL
on_magnctoh>ﬁzodynam165' ID), fucl cells, breede1 Ieactors,
fusion-peﬁer; and o*her new t)pes of generation must be accelereted

R 8; 131NLCHdeG of older machlnes must. be 1mp1o»ed |

9. Utllltles and respon51ble State and Federal regulatdry

o ¢
“ &

tenciee nust make greuter ¢itorts to help rationalize the present’
chaotic licensing and permit situation.

10. Greater piogress must Be mede.towafd single system
planning for“the entire State. To date, the goal of aehieving

low cost clectricity an the face of inflation and environmental

restrictions huas been visualized primarily as a matter of exploiting

thc econcomies of scale inherent in larger and larger gencrating

-




L .
B 1

--un1t5~/ and hlghcr-voltage transmlsSLOn. The larger generating

"_unltc are. Chdla(tcr]de by lower flxed co<t< as hell as'a,more

vfcf£1c1hnt use of,;ucl.x Ess Cntldl to this concnpt is the abil‘ty

,‘.to transmlt Lhe poucr frem the generatlng unit over high C¢pac1t)

v tr4nJm1<swon 1‘ne~{7 ' - .} S RS

| The system planning redu1rcd 1or the yearc ‘to come’ must
révicy'the_nntlre concept oi»ecpnomles of_scale. - What 1s‘needed_
'is‘an‘effort'to'determine the optimum.size genefating'Unit;
Pérhéps it is as large as l.lOd‘MW or even laroer, PerhapJ 10t
ASﬁch*éh'ef fort Pu<t Luns1dcr that 1arge units create 1arge
-probleus \hen they brcak do“n. It may no 1onger be true that
b;gﬁcés‘can be equaLed w1th goodness. rvlt not, system plénners
'nyst ackhovlgdge the fact in thelr'plans fof the futufe. If true,
'nqw appcars 1o be a good time to reatfirm thc pre s¢ sinée large !

' P .

units often go“beyond the need” or abllltV of ‘a small- ‘company 10
construétzl J01nt onn01s,3p and financial coopexatlon amongst
membérs of the New &ork Pover Pool would thus become more common-
place. Under sudh condltions, the Pool would have to develop an
equitablc means of allocating costs_sincé,New York State would

become more an? morve like a single huge service area.

7 v
l/ A 19100 oencratlnﬂ unlt is defined here as having a capacity
of 800 MW or grecater. :



A_LOOK_INTO THE FUTURE

IOud ﬂnd CuDaCltV

The New xork Pouer Pool e\pects to add approximately
tZO 200 . «newlﬂeneraLlon ca0361t}1/ in Lhe 1971 1980 perlod
‘-lhc lO’d oroxth 1n thls decade is e<t1mated to be sllghtlv over
12, 800 bw, cr 6.1 percent per )ear, compounded It the generatlon
Jplan ‘1s conp]eted on schcdule, the progected re:er\e margins “111
efange bnt\een‘7l S perccnt dnd 33.1 percent of pedk load for the
sumnef perlod und 34 5 percent through 44.6 percent for the w1nter‘
per1oo. | | | ” |

the size.and 'pe of the wew York Ponel

Tty

",A ﬁfﬁ*emlo
Pool shovld ha\e a re%clve malgln of 20 to 25 percent to. nalntaln
.thedproper'r,l dbll t» level _ Thereiore, if 1hc momhcr sy&tems'”
of lhehNeﬁ Yorh Poxcr Pool hCIC ablc ‘to comp]cte the scheduled :
gcnernthn on.time} fhe fcserves 1n;New York SIete‘would.be |
adeooatc' | | | o o
“ Anvever 1ncreds1ng 1€dd lee (the plann1ng and con%tructlon
period)lls TCQUJICGFlOI new qeneratlng add1t10n>, due mostly to
envjlonnenrwl restrolnts. The stafr s eva]uatlon of the planned
dddltlon\ 1nd1cat°s that many de la)s can be expected in implementing
these p’lﬂs. ln th15 1eport staf‘ has attcnpted to evaluate
realjktlcall) the time frame 1n which the new generatlon addltlonSJ

can be e\pchon to b° completed After accounting for probable-

~delays, the statf's estimated reﬂerve marglnb are much lovwer,

1/ TheAPool will,-however, retire about 2,000 MW of small, old units.



1:_ran0in0 béfwéén 14 3 perteﬁt'(1972j and 25. 7 bercént of peak 1oad
durlnﬂ the summer pcrlods and 26. 0 percent to 37.9 perccnt for the
winter p011qud Table% Ia and Ib show the comparlsons of statewlde
'fesérch.as7fofecast by the 1nd1v1dua1 Pool members and -as |

“estimated by :the stalf for both the summer and winter periods.

TABLE Ia

STATEKIDE RESERVES (1@71 1980)

'SUMMER PERTOD

Total Available

Capacity (M) - Reserves (MWj | ReSérveS~(% Peak Load)
Veor N??flz:"};taffg/-'ﬁYff;/__ sears? el seai
1071% 223260 22269 4200 4200 a3z 23.2
1972 24053 22580 4303 2830 o 21;8}_ | -f'14,3
1073 26610 25794 L lssoz 4767 2606 226
1974 ZSQGJ[‘- 26406 v;_6607 4100 29;6,-' 18.4
1975 30084 28411 ;’ 6350 4686 6.8 19.8
1976 32222 ‘ysoois 7153 5549 28.5 o | 222.1
1977 A’ 34783 133229 8337 - 6783 :*31.5 | :}25.7
1978~ 36871 34001 8989 6119  32.2. - 22.0
1979 39061 37295 9706 7940 _33;1 4i“ L 27.0

1980 40746 37935 9846 7035 31.9 . . 22.8

1/ NYI'P forecast renvcsents 1nd1\1dual compan\ plan% if 1mplemented
a% scheduled,

2/ ai{ forec ast‘lcprecents eftect of delays in plan 1mplcmentayloh

as cstimated by staff. | .

3/ Actual summer:- 19/1 data. _ v _ /




TABLE 1b
STAT,WIDE DPSERVFS (19/1 1980)

“INTER PERIOD

- Total Available - | SR R
: Capacltv (MW)_ ‘Reserves (MW} =~ Reserves (3% PeaL Load)

Year  Kypp/ . Sta‘f“/ wyppl/ Starfz/ NYppr - Staffz/

;v_igjl’,v 22214,' 2b21a 4880 ¢ 4580 26,0 . 26.0
1972 . .25381 - - 23908 . 6685 5212 35,8 S 27.
1975 26738 24913 6865 6038 345 - . 30,

1974 30372 27874 9313 . 6815  44.2 - - 32,

R NN

1975 © o 3061° 28939 8316 6643 . 37.3 29,

[#N
N}
LN

» 1o76 '& 12772 - 311880 9250 D 7646 o 30,3
':‘1977:3*{35?5Q7.'; 32196 10934 - 9389 - 44.1 a7l
Jo7s 37820 - 34120 11662 7962 44.6 50,4
1979° 30204 36438 11630 8864 . 42.2 S sz

1980 - 41890 39079 12838 10027 44.2 | 34.5

1/ NYPP forecast represents individual. company plans if implemented
as scheduled.

2/ Staff forecast represents effect of dela\s in plan implementation

) as cstimated by statf.



Ihe nlnter capaelty.on a <tatew1de ba51< for the yearsi

-*th?l to 1980 aopears adequate to meet the State s pouer needsp
ﬁThe Qtdtehld ‘mar01n\ durln(7 the summer perlod fall sllghtl) ‘

‘ittbeIOh thc roc01mend d leve] 1n the flrst half ofthe perlod |

’"'?¥(1°72 19 J), but are adequate in. the latter halt (1976 1980)

’ \ent sumner h]ll Drobabl) be the most cr1t1cal tlme-'”

"edurlng the next 10 )ears, with .a probable réserve of 2 830 Mh
honly 143 percent of the estlmated pcak a. flgure hell belon the
fde5110d 70 to 25 percent Thls 51tudtlon has been brought about
vlby thc antlczpated delaye in- thc start up ddtes for Consolldated
‘Ldlcon 873 Mh Indlan P01nt No. 2 unlt and the 600 MW Bowllne
h’Polnt ho;‘l un1t~'301ntly owned.by Consotldated'Edlson-andiﬁ'

 Ora ange and Roc]land Ut lltlca; Inc. -

-1
I
[

-Ihe.above staff enalysishi$_formbietedhon'afstetewide or
pne—sfstemhbe;i§;;7ﬁokever; Oxééptuin emergenCies eécﬁscbhpaﬁy_
:must 1ook pr*m rjivfto‘itS'oknﬁreéonrce< Llncludlng tlrm purchage
aOIOCncnt<) and can rel\ on ntlchbor> only to the e\tont su1p1u~es
'hmavfbe a»sll«ble,_ In ana1)21ng 1nd1v1dual companles, the staff
has found thc Con<olldated Fdlson 51tuatlon to be most cr1 icai
'Durlng tue‘summtr perlod “the large t eltctrlc ut111tv in Vev-
York State 1is: e\oected to have reser»e margins well belou the
rcconnnndtd le\el during the entire decade studled. ables*lie
and 11D shOn.‘ne~eompallson.of compeny and‘staffxfofeeest of
COnsolideted'Edison reserVe'margins_for both’the Summcr and

winter periods.




TABLE IIa'

“vngO\GOLID\{LD EDIbO“'COWP\V\ RESERVES (1971 19807

- | suwnﬁk PERIOD . IR
? ToLdl \\allable - L : _ ;»“ e
_Capacity LY - Reserves (MW; Reserves (3% Peak Loadj

” é 1

Year- ‘~ C9h.Edae ctatf  com.Ed. L/ Sthtz/ con.Ed.Y . srafg?/

19713/ 9s09 | 9509 1709 1709 218 21.9
1972.:"160312>' 4375554 1481 o 208 17.5 2.4
1973 10585 10585 1635 1635 18.3 :.A ;.,'18J3
1974 12050 10377 . 2650 977 28.2 S 10;4'
Jo7s 12050 10577, 2200 $27  22.3 L s
197ﬁj‘j i2a§9 *12575.“ 2159 ':f  1975 ‘7'2125 o ’.f;~'19;2 ;,
1977 V\lsséd*' 12790 2794 joa0. 2600 1940
lo7s 14180 12810 2980 . 1610 26.6 | 14,4
1079 14095 - 13139  2445 351}'1509  R T

1980 15105 - 13154 . 3005 1024 24.8 8.5

-Ropxo<(an Cons olldatcd Edison forecast< if all plans are
1rpl(nnhtcd on schedule.

Staff forecast represents etiect of delays in plan 1mplementat10n
as estimated by staff.

Actual summer 1971 data.

‘See following discussion of dela)s in complctlon of capacity
schC(ulcd for 10"7 summer.

PRI
~ ~ ~



©5U0960 7 110AQ 11788 4144 . 2060 EZ.O UL iS0E

11

R TAPLF IIb

'*{?Co\soxlnATFD EDISON, COWPA\) PESERVL» (L971<1980j}'.- TS

.-1 .:. -
“ .

‘leER PPRIOD

. Total Available : ' T A
_Capacity{(MWJx‘e Reser\es (ﬂh, : jReserves:f"PeaP'Loadl

SR PE  A ¥' - 2/ 1 ,
" Year _"Cbnhﬁdfi/“Staffz/;>Con Fd l/ Ctaf1~/ jCon:Edrl/. 5ta+f /

1971 83000 8500 2275 -'_"2275‘; 1;36;6~jhtgf'_;’*36r6
-f{igjé', ,'9823’":e 8550 3333 2050 s - i,j;afslﬂs
| *fiévsg';f 9247 _7 9247"e'2447 B 2447f5f‘/3§;bvl o ;}”;35gq1
{{:‘j974‘:1e11505u_HVef§832 ', 43é0- e‘.i2707laie;6l€51:gikhegtkiss;ose.
'eﬂjb75;fie114éb"4 1 9787,,333985,, 1‘123i2 Tﬁff53i5_{e;i'e»ifﬁsﬁlg;a*

IR Nrahe s - - e L

1977 0 12701 . 11947 4526 - 3772 . C55.4° . . 46.T

L1978 13507 12137 4957 3587 - 58.0 .. - . 42,0

S

1979 13412 - 12476 4462 10 3526 . 49.9. 1 ' 390

LS .

1980 14442 12461 5092 3111 . S&.s 33,

Con%ollddted Edlson 1s a‘<umher peaklho compaﬁ}, 1ts_
'Summer;pea} is €s tlﬂdted to cxceed the Vlnter peak by I, 900 to.
,2 800 MW . Thc \1nter reserxe appea1s dequate but that for the
summer. appearx <canty'£or each }ear, and uorst ot all next )ear
Summer";sel.ek'are SO low as to be crltlcal 1n the whole 1971 - 19/5

period,_and tho situation appears to. be deterlcratlno 1n&tead of

1/ chvﬂkcnt< Consolldated Edlson forecast if all plans are 

implemented on schedule.
2/ Staff forecast represents effect of delays in plan implementation
’ as cstlmuted by staff.
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:fimproving.l-Arpris 1mc, the maJor problem confrontlng Consolldated

,hdiﬁbn_iﬁvphc,ncquisition of 51t05 for future base load oeneratlng

‘5taiion5f Thus, C\cq th“ Irigher rekervcc shown tor 1976 1980 are

.”1n douhL  Wh11e't)cre arc problew~ on- other sy‘tems in the State,

‘ tnxs.xcpor:w

,(cntrJJ udxcv Gas § P]cctrlc Cornohatlon

thc‘ arc rlnor in cowuaflson to those of Con<011dated Edlson..

Thc oLhe1'New York ULllltlee have nOt-had the 51t1ng problems_

Uth t Con@oildﬂted £d1= n has had. 'Their problemSAafe-smaller

and far‘les» 1nmed1ate

Whlle the Con<ol¢dated EdlSon generatlon plcture is not
1Pn10v1no 'tne outlook 15 <omeuhat br1 shter fox bulk power “trans-

m1551on from upstate 1nto its tClIltOl).dS d1scussed later ini7

A CIO~KR r\'*fxlg;oQ;GF’EAcn UTILITY

Appendl\ Il‘”L01d, Capéc1t) and RebAr\e \1arg1nC for New
Y01L State igg;:lHSO” shows the eCtlmated reserve for each of the
ele CtTlL ULJ]lth< if tﬁeir p]an< are 1mp1emented as schedu’ed
It also-Snows the effectfoi delay' in certaln Dlants as ant1c1pated
by hc'ct if \ppcnuAK II deta11< all the p1oposed capac1ty
aulltlonx as’ planhcd for the 1971 1980 perlod
The- follo\lno.conmental) 1s babed on dutd supplled by

these t\o \ppendlceﬂ.(numbers I and lI)

1

This utlllty's 1nd1cated res rve marglns for 1975 and S .

after drop below the desired_ZO'perCent ot-forecast_peak load.
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Durlng thl% perlod (1975 1980) the reserves rdnge betueen 4 and
"h'l7 percont Capac1ty needs 1n the early part ot the perlod are'

7.;<ma11 enounn 1o be met easlly by purchases or through,ehe

”'glnqtallation of addltlonal gas tu1b1ne unltb A capac1t) addltlon'

will prooabj) be re0u1red by the summer of 1978 51ncevest1mated'

‘rescrve 1n that year fall: to 7. Dercent E»en though <1te

'~afavallablllt) does not seem to be a problem, spec1f1c plannlng

i

for th]S unlt chould be started b) early 1972 to as>u1e‘*hat

;the Qchedule can be met.

Conso]idhtbdhEdjéoh Comnanvlof New York, Tnc.

. .
-,

~ty _r"ntfl‘ v

-4 - as

Consolldated Edlson the la zgeet
'bwthc St Lc,.\lll have reserve naIglns for the next 10 years
ran01ro'1rom 2.4 ﬂGlCCﬂt to 19 2 percent of 1ts torecast peakA
‘]oad uf.er ta}1n< lnto'a' count probable dela)x 1n 1mplement1ng
1‘i£< gcneratlonvplan‘b The sLtudt*on ma) be more, serlous hhcn one
rcallLes thdt aILeT.ltS present. COﬂthUCthn acnedule 1k
completed, thc COﬂpany w111 probably have problems obtalnlng
 su1table generatlno sites ior futuxe unlts._ ‘The most critical
year for Concolldated Edlson 1s 1972,. The compan) had planned to
have I,6¢I of addltlonal capaclty vallable tor thc summer of
'1972; barge mounned gas turblnes - 348 MW, lndlaanOInt ho,IZ -

873 Mv, and Bowline Point No. 1 .- 400 Mw.l/.

"1/ Consolidated Edison's share of this 600 Mw.uhit is 400 MW. .
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Recent e»ents make 1t hluhl) un11Pe1) thdt e1th01

»&p 2 or Bo‘llnp P01ut N 1 hlll be anlldble xur thc 19/2

o 1
summer E\en before the recent Cdl\ert Cllits 17 dec1 1on Lhe

711}clxhood of. ;ndldn P01n1 N . Z’belng,on'llne xox the 19 2 <unmér:

nccd<.s}5'ma;olnal now it aeem< almcst 1mp0k31blea, Althouwh the

 compény“?ecent1)‘1oaded fuel in Indlan Point No. 2, a ‘recent flrey
dcléygd:thc:ﬁléntfstartmup_an)ﬁhere Irom_three to six months= Add
to th¢$é.deiéysvthe need ror subciit;cal-testing and a Lomolete_
énvironmén{al imphct~r%v1nw, and fh st"f was fo rced to the‘

conclu«:on thaL ba$e 1cad operatlon of Lhc fa;*l ty wculd be

dcl vcd be>and ]Q72 COﬂJOllddted Edison is- st111 optlmlstlc that

el

the'plaut lel be cn llne somctlme.durlnn thc summer or 19 2 .[ne‘
sta i hop 5 Ih(t thoﬂcompanyvis corrett in its. cxpe;tatlon, butﬁ“”

at th$ tinme th1 dc 2 S not appear. probdbl The ebLIMAELd d”la)

i
g
nho .

1/ TDh‘Ju]y 23, ‘IQ?i{lthc Unlt d btdtes Cou1t of Appeala ‘for the-
< 'District. oi Columbia Circuit rendered i dELl“lon in Cal\ert_
"Clifis"’ COO]dlﬂdIlHL Lonmlttee Inc., et dl Un‘tcd Statea'

_KTGHTL“}ﬁZYTT"fEEFTs;;on et ai_L Nos~ 24, 819 and 24,

. holding that Atemic inergy Commission xegulatlona ior,LhC'
implementation of the National Environmental Policy Act of
1960 (NEPA) 1n AEC licensing proceedings duad not comply in
‘several spec ci1fied respects with the dictates of that Act, and-
remanding the proceedings to the Commission for tule maklng

consistent with the Court's. oplnlon.

Pursuant to this 1u11ng, the AEC 1evised 1t> regulat10n> 30
that i1n the COJduLt of & nucledr generating station proceedlng,
the Atomic Sufety and Licensing Board will consider and .
deternine, 1n Qddlt*mn to the 1ssues pertaining to radlologlcal
health and safety and the common defense and security, :
: pTOLCdUILS for 11plunentat10n of the \atxonal hnxlronmen»dl
“Pol lLV'th of 1969, : :

'xndlan

N
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for Indian Point No. 2 is-based on theze considerations:.

'lﬁ- The Atohic'Eneroy-Conmis<ion'ha$ only a 1elatively

.

sma]l btaLI 1o calry the addltlondl work 1oad ot e»aluatlnc

£

TR B
env1ronmental conklderdtlons At this tlme,~c.no budge;'actlon

has been taken to'tlnance extra stafr, but approximately 30 people

have been transferred frem the Géneral Manager's ortice to this
environmental function,

2. ‘The present Atomic Safety and Licensing Boards have

not had tlm“ to bu11d up gcncxal an1xonmenta1 prertLSc, their

baclgxounds haxlnb relaL 2d prlmalll) to radlological hazards.
Lengthy cxplanatlons will be-required to clarify technical points
To. rne:e DGaId:;

3. Intelvenors w111 plobabl) be granted >ubsLdnt1a1

periods tc review testimony and'prepare-additional'questlons on

sﬁch items ‘as cost - benéfft ana1yses of nu;leér plaﬁts;iglrexﬁative
cooling mecthods, 1and-dse compatibiiity, estheﬁics, reCIeatiohal
{acilitjés;:and the emergency core cooling systemS'now_beiﬁg |
revaluated in 1i§ht-0f the iﬁterim criteria establiched by the AEC.
;4. The damage caused by the fire has ralsed quebtlons
rega1d1wo the. adequaL\ of_the unit's planned redundancy in safety
features, a SUbject'which will ceftainly atfract fhe attention of

both the AEC and the intervenors.

1/ November 1, 1971.
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’fSiaff belie&eé.fhat'thé BoWliﬁé Péint Nq.:l unit, being .
‘bdiiE oﬁ_ﬁh_Oféhge andiﬁo;kland.site‘és'é'joint piant with
deﬂSéiidatedfﬁdison,’pfbbably ¥ill not be available at the

bcajnﬁind'of the:1972“summer.peribd“ .The{tiﬁc lost duelto.a
.']”60 70 Gen ra] Floctch strlPe has delayed the’ dellvery and
ultlhdtc 1nstallaLJon of Lhe ‘turbine- generator, However, OranQe-
~and- Rockland and G\neral Electric have high hopes of oettlno thls
plantllns+"11ed by July 1, 1972. To do so requlres that the
6f&inﬁfy 9 t0'12 month installation time be compréssed to fpurﬁ
monfhé: |

Wlthout the 1,273 MW assoc1ated w1th the two aoove
meﬁtigncdip ahts,luo“solzdakbd Edison's reserve will ShrlhA to
a Iittlé'ofqu200~NV or 2.4 pelccnt of its foxecast peak load.
ThisA?vLu\( ;n iS'CTITJCd1 uhen one recalls thelforced'outages
and ddrdtinvs-ciﬁerienccd in the 1971 summer period; At-the‘tihe
of . ho WLcll) comp Ty éak; such iosf cépacity'rangcd.betWeen
1,200 to 2,500 M. | | I
For the 1ema1n110 yeals of the 1970's (1973- 1980) staff

has pvlyvod the plﬂnngd cons;ructlon schcdule for Concolldated
Idison and has QQSUﬁCd thc following cont1ngenc1es

1. Indian Point No. 3 (873 MW) - This unit, scheduled

for 1975 summcr operation, has been slipped past the 1975 summer
since it is a nuclear unit, affected by the same licensing problems
4s Indian Point No. 2.

2. Astoria No. 6 (800 MW) - Originally scheduled for the

summer of 1974, this unit may slip past the 1975 summer due to

difficulties in mecting New York City air pollution requircments.
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Construction has not progressed .tc the point where suificient lead
time is available to meet the criginal schedule.

. Power Authority - State of New rork {PASNY)
3. Pumped Storage - 500 Mk’ o .

- PUBlic

opposition to this preposed plant has arizen, and zome delays and
uncertainties may restlu. It seems prudent to assume a delay of

<t th

el
o
[

cat least two years Qriglnally-schaduléd 1977 in:service

£
<

date.

i. Foesil Unit (SUU‘MH)'" The s;té for_thié'pxoposed.

1977-unit has not been determined. in fact, Conzolidated Edison
does not own o site for this plant,. and the assumption must be

"that it viill nzt be constructed 1in time tc be availahle pr;of ro

1980,

5. "Nuclear No. 4 {1,115 MW - Th15 p1ahh€d 1980

th
Y
—
[4¢8]

addition,p:obﬂbly:cannat be iniéégvice in Lhat year &ince no
‘has }ef bécp dété;miné.; _ ' -  ':'v : B
Stait also believes that prior to 1976, Consolidated
Edison -will notvhéyc an adeﬁuate reserve to meet the loss of its
largest unit, Ravenswood No. 3 (1,000 MW}, a contingency by no’
means romote. Until Consolidated Eaisonvsplves the vibration
problems inberunt ia the dcsigh of thuis large‘uﬁit, one must
appraise thé édequa:y c¢f the reserves ofvthisﬁutillty both on the
assumpflbns of operability and non-operability of Ravenswood No., 3.
To ameliorate pokcr shortages, Consolidated Edison's

incoming transnmissicn capacity must be increased so that power

1/ This is peaking capacity which_PASNY has agreed to sell
Consolidated Edison trom output of this 1,000 MW plant.




purchases will-be-a?ailablé over thésé lines. Without such
1nure@scd canac1t), Cbnsolidated Edison's éuStomers.may expect
frequent voltage rcductlons and occ351ona1 1load sheddingfat least
through the summcr-of:lQ/S. There_has,been much public diséussion
of hdltnno the growth of demand for electricity in New York Clty,
'varlous SU ngesLJona for forc1nc a reduction of consunptlon have
been advanced. | Up to this point‘ however, the public seems to
prefer occa51ona1 load shedalng to any 1egal restrlctlons on

amount or type of consumption.

Long.IélandﬂLighfiﬁq Company

The th*ahﬂm nuclear unit has been3resched;lci for 1077
in light of de]avs encountered to datc plus:the impact of:the
recent (ulxczt Cliffs- decision. .LILCO‘S Contiﬁgency'plaﬁs\call
for instazllation of ga 5 tulblne capa01ty in 1974 75 to protect
against this dclay.‘-xo prob]ems are ant1c1paLed in 51t1ng thesé
units and fhe'LILCO'réscfve margins Wwill be adedﬁaté if the
ShUlChun unit is dclayed only to 1077 Any adﬁitional'deiay éould
have serious exxects«qn'LILCO and Consolldated Edlson because
LTLCO would be dependent on power trgnsfers from the New York
Power Pool systen, transfefs that must use the same transmission
cupdbi]ity as is needed to supply Consolidated Edison; a utility
expected to be in frequent need of‘assistance itself. In fact,
as this report was being finalized; the Long Island Lighting
Company announced that it would add a fourth unit (386 MW) at its
Northport sité to be ready in 1975. LILCO's recent changes to

its schedule are not reflected in Appendix I.



19

ANCWJYOTy Statc Plectrlc and Gas Corporation
The f0110h1n0 contlnaenc1es were as sumed to. affect the
7 ’Néw_Ydrk STat }lcctrlc and Gas capacltv

‘1. PASNY- Fltznatrlc} Unit (750 bml/ - This'uﬁit will

4

probat 4 lJD past the Vlnuel oi 1974; 1t 1s nuclear and Wlll be
_ sub1ect to thc same delays caused by Lhe pTLVlOUSly mentloned
Calvert Cllffs' dcc151on,

2. 1976 F03511 Unit (600 MW) - The staff has assumed a

dcléy'of this unit to 1977 because no sité has yet been specified,

and five ycars seems a minimum lead time.

3. Bell Nuclear Unit (830 My) - Due to the environmental
problems assdciatcd \1th this par+1cular 51te plus th ddlt icral
:delays that may be cau%ed by the Cdlvert Cllfis deci%ion, staf‘

has d‘SUM‘d that this unlt w111 be placcd in :orv1ce after- 1980

Based on the above assunptions, the New York State
- Electric and Ga< reserve margins for the winter period 1974 80 are
inadcquate. For the perlod the reserves range from nonevto 15.2
perccnt The nc:ghborlng comuanles will havc sufficient éépacity
in the early ycars to-assist New York State_Electrlc and Gas, thus
minimizing the effect of these deficiéncies. However, a béckup
plan rnust be dcﬁelopcd*to replace the Bell unit if it is to be

delayed as assumed. If the plant is not - rep]aced the 1979 and

1980 reserve- mar&lns become negative.

1/ New York State Electrlc and Gas share of this 825 MW un1t 1s
initially 2;0 My,
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Niagara Mohawk Power Corporation
The following contingencies were assumed for Niagara

Mbhawk:

1. PASNY-Fitzpatrick Unit (250 ity - The Fitzpatrick
unit has beedfdéiayed past the 1974 winter for reasons previously |

stated.

2._mNife Mile No. 2 (1,000 MW) - The Staff}has éssuméd'v
delays of this unit.past'the winter of 1978 for the same_reasoﬁs
affccting’all other prOposéd nucléar.plants. -Niagara'Méhéwkais
optimistic that this unit will be onjliné by winter of- 1977, but
until the pfoblems‘taused by the Calvert Cliffs ﬂécisibnlare
rcsélved, thé'éféff dséumédfthe above delay. R

| After aCCOUnﬁing fdr these cdntingenciéé Niagara Mohawk
will still he 1in a.gopd,pdsition aséto%rgse%vé'mérgihs;A'The'lﬁ.s
percent margins fdf the 1978 wiﬁfer,is the lowest éstiméfed for

this decadce.

Orance and Rockland Utilities, Inc.
1) . L -

‘Orangé'and'Rocklaﬁd'S planned cépacity adaitions are
adcquate through 1975'buf reserves may shrink io an estimated
8.5 percent in‘1976. Tﬁé company's requirements éfter that date
are cxpcctﬁd to Be met by a 300 MW fossil unifz/ in‘1977 én@.a 400
MW fonsil unifz/(in 1979, both at sites yet undetermined. If these
capacity additicns or:equivalénts are not made, a serious

dcficiency will result. Installed capacity will be less than

1/ ‘Niagara YMohawk's share of thiSFSZS MW unit is initially 250 MW.

2/ Probably in the form of 'a share of a larger unit; sizes below
600 MW are considercd uneconomical today. :
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"the forecast peak load in-1977 (a negatlve resefve) and each
succeedlnﬂ year Vhlle the addltlons are delayed Slte avallablllLv
w1th1n the'Orantc and Rockland area ma) well become a problem,
early dent1f1c1t10n of potential sites must be made and spec1f1c
plannlno commenced. so that the 1977 and 1979 in-service dﬂtes can
be met. Because of probable llcen51ng dlfflcultles assoc1ated with
any site selected in the Orarge and Rockland: franchlse area, an
altelnatc or contlngency plan should be developed to assure that
suff1c1ent capac1ty additions can be made in thls tlme perlod

The staff has assumed the 1n1tlal operatlon datc of the 1977 un1t

will be delayed one year because no site has yet been 1dent1f1ed

Rochester Gas and Electric Corporation

-This. utlllty appears to be in an excelleni position
through most of thc 10—year perlod Its rcse1ves for the w1nter
period range betneen 22 to 57 percent and for the summer perlod
from 21 to'a7:percent.. The only addition ant1c1pated is the'
Ginna No. ? nuclear unit in 1979. A site exists for this unit
and sufficient lead tlme remalns to resolve potentlal delays;
no Sllppage has been‘assumed. ‘We believe Rochester s reserves

are likely to be adequate througheut this time period.

PROJECTED CAPACITY

Generation Mix

During the next decade (1971-1980), the members of the
New York Power Pool have planncd generating capac1ty addltlons

totaling approximately 20,200 MW consisting of Nuclear - 8,820 WW
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Cohyentional‘FOSSil-Firéd Steam - 7,250 MW; Pumped Storage Hydro -.

12,000 M¥; and Gas Turbine/Combined Cycle - 2,130 M¥. Table ITI

'1ists_the planned large-unit additions for those units having

kitown sites. For a more comprehensive listing, see Appendix II

which lists all additions making up the 20,200 MW planned for the

decade. Appendix III lists the individual generating stations

and capacities as of July, 1971.

TABLE III

- PLANNED LARGE-UNIT GENERATING CAPACITY HAVING KNOWN SITES

»'ngﬂany

Central Hudson

Consolidated Fdison

Long Tsland Lighting.

Compuny

New Yorl State
Electric and Gas

Niagara Mohawk

Oronce and Dockland

Rochester Gas and
Electric

Power Authority of the

State of New York

“F - FPossil
N - Nuclear

-Roseton 2

Unit

®

Roseton %3

Indian Pt. 2
Indian Pt. 3
Astoria 6

Northport 3

Shorehan

Bell

Oswego 5

"Nine Mile 2

Bowline Pt. ]43

Bowline‘Pt. 2£5

Ginna 2

Gilboa
Schoharie

Fitzpatrick

PSH - Pumped Storage Hydro

®
=

i)

~

Type* Size (MW)

,Estimated-Invv

et T3ty Z

Mz oW

2z

-

PSH
PSH
N

600

600 .
873

873
800

386
820

830

875
1,000

600

600
1,000
1,000

1,000
8§25

Service Date

1872
1973

1972
1974
1974

1972
1976

1978
1974
1977

1972
1974

1979
1972-3

1977
1973

Joint Venture with Consolidated Edison and Niagara Mohawk.
joint Venture with Consolidated "Edison.
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, ' ‘Durihg this 10-year period, the Pool's capacity will
almost double from a present 22,000 MW to 41,000 MW in 1980, after
'allowihg~fof scheduled retirements. A significant change'is:"

expected in the generation mix as shown in Table IV.:

TABLE IV
NEW YORK POWER POOL GENERATION MIX - 1971 AND 1980
1971%/" | 1980 |
Miy - 5 . MW -3
Convcntiona1 Hydro 4,080 18.2 | 4,058 9.9
Nuclear B 1,185 5.3 10,006 24,4
~ Conventional Steanm 14,041 62.9 19,773 48.2
Pumpecd Storége Hydro - : - .- 2,000 ¢ 4.9
_Gas Turbine and Diesel -~ 3,029 13.6 - 5,164 12.6
22,335 100.0. 41,001 100.0

There aré apparently no more large conventional hydro
sites to be decveloped in New York State and no utility in thejState
has plans at this time to do so. Conceivably, redevelopment of
existing hydro plants when current federal licenses expire wiil
add mbdcstly-tb hydro totals, but no work is yet being done along
these lines. Current plans call for a significant increase in
nuclear powe¥; almost 45 percent of all planned additions 'will be
nuclear. Another important feature is~the planned 2,000 MW of
pumped storage hydro capacity. This type of peaking power is

economical when operated with a low cost base load generation,

1/ Edison Elcctric Institute reports on total U.S.A. electric

utility industry for 1969 as follows: Hydro 17.3%, Conventionui

Steam 81.4%, Nuclear 1.0% and Internal Combustion 0.3%.
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.

»i,é.,ﬂcohvcntional'hydio or nuclear. Approximately three'kiIOWétt~

 thrSj(kWh) of pumpihg power ére required to obtain two kih of:
uSéfﬁl.péaRing poWef} I1f the(thrée kWh can be furnished from a -
ioﬂ-cos; souice,fihc high Qalue of the two kWh on-peak wiil_maké
thig‘type of operation economicalgl/ Appendix IV shows the f}
: géncfation &apacityiby type for the years 1971 and i980lfor eécﬁ‘;

of the individual electric companies.

At this time, capacity totaling 6,500'vaisvplanned'fér‘

the late 1970's at éiteS'still undetermined (see Appendix II),'75“
pértent of it by companies serving southeastern. New Ybrk,g/ ThiS»;
faCf.is significant because power plant siting has.beenfmostb
dif{iéult and controversial in this area. The utilities affected
.Wwill continue to experience obstacles and delaYs in'findihg and
qualifying adeguate sites foT the implementation of their plans.
The changing generatioh mix will have an effect‘upon

costs, reliability and fuel supply as discussed below, but the
timc'is'past when a utility can plan its generation on these
factor:z alone. Under present conditions, with a severe deficiency
in reserves over the next feﬁ years and a seeming inébility to
sccure the maﬁy licenses and pérmits required for large plants,

“the utilities have resorted to expedients, installing whatever

1/ Pumped storage 1s a special type of hydroelectric plant which
utilizes a reversible pump-hydro turbine, operating as a pump
during of{ peak hours taking power from the grid and pumping
water te an elevated reservoir. During the peak hours this
water head drives thls same pump as a hydro turbine thereby
producing power for the system. The inherent inefficiencies

- of pumping and driving the unit as a turbine plus transmission
loss rcsults in an approximate input power requirement of.

3 kWh for every 2 kWh output.

el

This figure includes 1,100 MW of gas turbines capacity.

Pry

ol -
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éqneration could be licensed to operate, almost without régard’to
- cost. Thus the inStéilatlon of a 1argé'numbéi Qf'sméll_gas.t
turbinss can be éﬁpected,'at.least for the next few_years.'.
'Intérestingly;jthe:rising demand for such units is beginning to
brodutc better pertormance. ‘Manufacturers are offering gas
turbine units of higher reliability and with lower heaf fétes,
“thus resulting in both greater economy .and improved environmehtal
 qua1ity. " The combined cycle type of generating unit, in Whichfthe
waste heat from a gas turbine is utilized in a small conventional
éteah turbine, is now expectéd to have heat rates that are ;dmpef-

itive with those of large conventional steam installations.

Optimum Mix
pramun mi1x

Table V below shows the relative characteristics of the

various types of gemeration considered.

TABLE V

FACTORS AFFECTING RELIABILITY AND COSTS

_ Forced Production
Unit Type Unit Size Capital Cost Outage Rates Costs
Nuclear Large High o High Low
Fossil Medium - Medium ‘Medium _ Medium
Gas Turhines Small Low Low , High |
Pumped Storage | Small - Low Low Variablel'

Hydro

As can be seen from Table V, for each type of generation,
there are counter-balancing effects. For example, gas turbines
can be installed for relatively low capital costs but have high

encrgy costs., Nuclear planté have high capital costs but low:

1/ Depends on cost of pumping power.

-
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encrgy costs. Reliability comparisons ‘will always favor small

unit sizes; therefore, gas turbines and pumped storage hydro units™

are preferable in that respect.

'The object of a proposed generatiorn plan is to select a.

mix which will.résult in the lowest overall costs but still meéf '

fhé'rélzability criteria. It is_obvioﬁs'that_wiih so many
inté;dcppndcnt £éctoré, there may be serveal combinatiohs of
mix which will satisfy this goal. OptimUm'mix is closely réléféd'
to the load characteristics of the system under'sthdy;_i;e.,' |
thimum mix for a systemvwhose load factof~is 70 perégnt will

vary. {1om that for a system whose load factor is 50 percent. The

former system requires more base load gemeration while the latter

b

sydtem can justify more peaking type generation.

Later in this report, various types of generation

mixes will be considered and cost analyses presented.

Relishilily
The rcliability criterion of the_New Yofk Power ?ool

assunes thelprobability of a loss of load occurring one day

in a period oi lOlycarsq Sufficient generation must be

available to meet this reliability criterion.



‘Three basic factors affect the amount of reserve -
required to mect the above reliability standard:

\

A. Size of unit

h o ere e 1/

B. Forced outage rates— .

.C. Unavailability - due to maintenance

and/or fueling

Eduh genexat;on type has its unlquc rellablllty
characterlstics varying acco*dlng to unit slze and other
paramcL01\,; New steam units €0 large as to approach scale
frontl 2rs or new types of comblnnd cyble dehlnCS would requlre
a 1arger installed reserve than medium-sized conventlonal unlts
because of probable higher forced outage rates. Thus the
amount of installed LdpdthV 1nc1ud1ng recoxve, mus.t var)
according teo the nature of the generation mlx if a ilxed standard

/

or reliability 1s to be maintained.,

GENERATION ECONOMIC CONSIDERATIONS

Today's Cost of Generatlon

The total cost of generation consists of productlon costs

and fixed costs. Productlon costs nblude primarily fuel, operating

labor and mainienance expenses, while the fixed costs include those

costs that are related to the capltal investment, i.e., deprec1at10“,

taxces and 1eturn cn investment. A tabulation of representative

generation costs 1s indicated in Table VI.

1/ The forced outage rate is detined as b01ng equal to forced
outage hours divided by . the cum of service hours and rorced
outage hours. The res sulting answer 1s then multlplled by 100.
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‘TABLE VI

' COST or ULVERATIO\

Costs - cents per kilowatthour e

'Operation & Fixedl/'

COmOﬁD::- Type - Fuel Fuel Maintenance Charges TOta1f 
Con Edison? Stean ' Fossil 0,632 0.262 0.419  1.313
Gas Tb. 0il-Gas 1,127 0.258 1,259  2.636
Nuclear Uranium 0.375 0.216 0.863  1.454 -
nld~drdﬂ Steam  Coal 0.534 0.103 0.286 0,923
Mohat k2 o S Sy
Steam  Cil’ 0.400 ~ 0.104 0.286  0.790°
Gat Tb. 0311-Gas 1,110 0.115° 1.874° 3,099
Nuclear Uranium 0,227 . 0.069 0.694 - 0.990
Hydio! i 0.104 ' 0.452  0.556
LILCO> Steam  0il 0.385 0.105 0.339  0.828
Gas Tb. 0il-Gas 1.018 0.169 1.985 3.172
Rochester _ A :
Gus § Nuclear Uranium 0.186 0.162 0.414 - 0.762
Flectric— ' ‘ : T
lf’ High fixed charges do not necessarily indicate large 1nvestments

‘More ofien they indicate that the units did not produce many
kilowatthours 1n the period.
tixed charges were calculated by
of return. :
/ Six months ending 6/30/71.
/  Twelve months ending 6/30/71.

statf and based on 7% rate

[efeo
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One :huUid nqtv ﬁn Highé}'fuei_'osts IUT‘CDnaollddted
.Edisan‘sloil-rirpd unitcs ;elntlvc to Aldga1 MohaWk and Lang |
Islundeighfihg“s nnlis.-.Thié-iaﬁpxis fue pllmaflly Lo twa rdgtar-,
‘\1) hlghc system’héat tntc; th;h i;.a measure‘of fuel requlred
.iLu pIudULp 4 kiluwalt - hour or pqﬁer;‘;nd (2) the high Cosp of ﬁhe
fuel itsclf due 1o poilution ieguianians of the'Néw Yoik Cityﬁ,
fcaxéa; The'hignsr_heat rates a1e related 1o deferred fetiyemen;s
df oil'generatin’-uqits resulring pxiﬁarily'frombihe délay_iﬁ'
meeting,its'bun L uktlun Jphdduid o1 new géncratLQn.' Thesé delays
also have an aa\ex\g efrfect on CdnadlldaLCd Edlaun s malntpnance
costs which are highcr Lhdﬂ thc other utllltlbb bv a fdthI of
' ..ay}u u‘\.:nm tu J)‘ [N -gllk}' Ullc'vilallf .

lhe Vds difference in»fixed cpsi for the Variou$ hﬁﬁleaf
units ds dug to the range in avallability of ihé'unltb. 'Thﬁé )
‘dillnlanbe ch)C'L“ the ];u;tLvanttdu\uthL or Nldgaxd Muhdhk"

Nine-Miie pulht unLt and LUHSQLLdatbd Edlbun 5 Lndlan Po Lnt Ao 1

unit'in the period reparted.

Foonomio Séicvtivn of Generation Tyvpe

 TﬁL :cipninunku'the mdatlebunumlb Bnneratlon t)pe
be con es vxtr'w‘l> Coiplex dﬂd dLlILpUl[ in this prbbcnt €ra ut legal
delays and escalaling COSLS I _un»Lxubtlbn and foussil fuels..
With the cmpngﬁls on cie;ﬁ7ihels, the ;huice fur base 1vad oper-
ét@on u;uqllf.is a;phoicp_bctﬁeen £0s5s511 oil and nucle ‘génetating
unlts. Nu@legr puwcr_offeré phc‘adVanpage of 1uWw COstU fuel \u>u4L1f

as low as 2 to 7.5 miiis/kwh). Nevertheiess, it i3 high 1nicap1tal



cdsts as thc result of 1ong ledd tlmes, radiatibn safeguards énd.
hcat IeJeCtlon sv5tem>.nore costiy than those used ror other
forms.pf power 5cner¢tlan Foss11 units are a1>o experlen01ng
1onéér lead times dnd added IlTat COSt.LO satlsfy env1ronmenta1
consldcr tlons of thcxma1 “heat rejection and stack emissions.
.TthdddCd first co»tfoAanuciear unit as opposed to a base load
fossil unit can acd from $50/kW to over SlOO/kW to the cost

of nuciea power,”dependino on the size of unit, type of fossil
fuel ({0il or COal), location and. delays.

An Overall c~t:mdte of capltal and produbtlon costs for
alternative generailng:types 1nstdiled in the mid. 1970‘5 is shown
in Table VII.v‘Cértéiﬁ assumptions were made regarding unit.size'
for the pumped storaéé and gas-turﬁine power bio;kdto'permip_a
fair CCONOMLC comparison.fi}f . %71 |

New pcakiﬂg poﬁer requirements can be accommodated by gas.,
turbineé or pumped storage unité.-;As'previously indicated,;gas |
turbines are low investment - high fuel costs units while pumped
storage uniis'are highér in first -cost with fuel cosfs varying in
relation to the fuel costs of the generatiﬁg unit supplying the
pumping power during the off-peak hours. |

The sensitivity to the source of pumping power. is dem-
onstrated in Tabie VII. There is &an added cost differenfial of
6.5 mills/kwh in the production costs incurred ih pumping with a
fossi]l unit versus nuclear. Pumped storage units also have longer
lead times than'gas.turbines and have met with considerable |

I .
environmental resistance.
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'Uhit Type

Nuclear

Fossi1l-0i12/

" Gas Turbincsif

Pumped Storagfi[

U N L Ty

i .31
" TABLE VIT ‘
- ESTIMATED CAPITAL AND PRODUCTION . . R
COST FOR THE MID 70's L
S Capital Cost Production Costl/f‘.“
Unit Size Dollars/kW . Mills/kWh-
800 MW $350 . 2.8 i
800 MW $250 o 7.0 -
800 MW - $120 ; 14.2
800 MN ' $175. S 10.0  (Pumped with
. ‘ : Fossil)

g« PROSUUIDINL RN JUNE
J.d (rumpca witi

Nuclear) - *

t . ’ . . .
1 . l

1/ Includes fuel, operating labor and maintenance.

2/ Bﬁrning low sulfur oil costing 70¢/million Btu and with a heat
rate of 9,300 Btu/kWh,. : o '

§/ Sixteen 50 MW gas turbines burning No. 2 distillate fuel costing
' 90¢/million Btu and with a heat rate of 13,000 Btu/kWh.

4/ Four 200 MW units - fuel cost based on 3:2 power ratio between
base loaded unit providing pumping power during off peak hours © ~

and pumped storage output.

A heat rate of 9,300 Btu/kWh was

assumed for the pumping unit using oil costing 70¢/million Btu.
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The total g(ncratlon costs of ‘a unit are the summatlen ori
flxed and produ;tlon costs and can be’ determlned from Table VII |
' The flxed COSTS include the rate of return on 1nvestment depre-
.c1at10n, taxes -and insurance and are represented as 'a percentage
of the investment; this percentage of’ 1nvestnent is defined as the
Afixed'charge faCtOTT Cn a unitized ba51s, i.e., mills per kWh,
these fixed costs are inversely preportional to the nnit operating~
- hours. Produetlon costs include fuel, operating labor and | “
malntenance and are relatively independent of operdtlng hours

- To 111ustrate the efrect of operating hours, the total
gener ration cost on a. unltlzed ba51s will be calculated
for an 800 Ww'nutleax unit operatlnw at 5,000 .and 7, SOO
houts : annually and compared - Assume for the purposes of these
calcUlations that the fixed chergewfactor,ls”ﬁS percent.

" NUCLEAR POWER

Annual Operation - §, 000 Hours at 800 MW Rated'Load

Fixed Costl/ (O 18x$350x1000 mills/S$1)/5, 000 Hrs.= 12.6 mills/kWh

Production Cost .= (See Table VII) R 2.8 mills/kWh
Total Nuclear Generation Cost for 5,N00 hours 15.4 mills/kWh'

Annual Operation - 7,500 Hours at 800 MW Reted Load

8.4 mills/kWh

leed Cost =(0. 18x$350x1000 m1115/$1)/7 500 Hrs

Production Cost = (See Table VII) 2.8 mills/kWh

Tetal,Nuclear Generation Cost for 7,500 hours _ 11.2 mills/kWh
The difference in operatiﬁg costs between 5,000 and 7,500
annual operatlng hours for an 800 MW nuclear unit, is quite sub-
qtantlal i.e., 4.2 mills/kwh, and p01nts out the obvious benefit
of opelatlng high 1nvestment - 1ow fuel cost generatlon types.

at high capacity factors. o :
1/‘nvoetmcnt Cost is $350/kW.. See Table VII.




Thls bencflt is no* as prohounced for 10w investmeént -

"hlvh Jucl co%t gcneratlon SULh as gas turblneJ, where fuellcosts
! t

f.goxern the LOtaL 58ﬂ€TdIlOD costs ‘For example, operatlng 800 M

of gas turblnes at 5,000 and, 7 300 hours” would yleld

GAS TURBI’\'r POhER

Annual Opceration - 5,000 Haurs-at 800 MW Rated Load

4.3 mills/kWh

Fixcd Cost = ( leSlZOXlOOO m:lis/Sl)/S 000
14.2 nills/kith

Produbtlon Cost (See Table VII)

Total Gcncratlon Cost ‘ ' '3 - 18 5 mills/kWh 2

Annual Oneratlon - 7,500 Pours at 800 MW Rated Load

Fixed Cost'=(. 18>Slzﬂx1000 m1115/$1)/7 500 = 2.9 mills/kWh
Fioduction uuog”(ScE‘?abl '"II} o = id4.Z2 wmilis/KWh
‘Total Generation Cost  * . 17.1 miils/kWh

| He?é'théiéhdhdc Jn gercrdtlon coqts betweeﬁ 5,000 an&
7,500 -pas tu;b1nc opecrating hours 15 qu1t£ small relatl*c to nuble“T'
units, s“oano thc marked 1nrlucnce of the high fuol cost.

A cost comparlson of nuclear §crsus gas turbine poner

OCDCIJLlO” for 5 000 or 7 500 annUal operatlng hours 111ustrate<
the cconomic realities of not applying gas turbines for base-
" loaded opcxation The cost beneflt of operating an 800 MW nuclear
unit as ooﬂos04 to 800 MW of gas tuvblnes for 7,500 hours is
§35,300,000 annualiy.l/ '.,ﬁ -

as

77

A gencralized working curve for total generation cost
a function of operating hours is given in Figure 1 using Table VII

' -,: - - ) - 3
as a basis. This curve was developed in a fashion similar to
a i f ‘

1/ [(17.1-11.2 mills/kWh) ! (800 000 kW) (7500 hours) ] = $35,300,000
‘ 1000 mills/S -
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‘the examplés prexlously given which aummed the fixed and productlon
cost: tor uifferent‘*orms of power geﬁerdtlon Also ahown in
Flguro 1 aze- thc total genc‘dLlon LOStS for ro=s11 unlts, to provide
a more 1nc1u$1ve cchom;c comparlson among the three major types |
of gcnbrdr1un, i'e  _nuclear;Afoésil and gas turbine Units.

To 111u>tr9te ‘thé application of Figure 1, the difference
in tblal annual onneratlon'costs will be determided for the three
t)pc< or generdt1on shown in Flwure 1, at 7, OOOlannual hours-of

pGTdthn. Slncc the b491s of the curve 1is 800 000 kW of installed
caﬁacity the annual outpuz is: 800, OOOPW 7,000 hour> 5,600x106kWh7
| From Flgurc.l, the approxamate.unitized generapibn costs
at 7,000 hours are: o o

Nucieaf S 11.80 millis/kWh

= $.0118/kWh
Fossil - - -. 13,30 mills/kWh = $.0133/klth
Gas Turbines - 17.30 mills/kih = $.0173/kWh

Then the ennual costs, for each t)pe of generation evaluated, on a

total dollur busis are: - -

Nuclear - 5600 x 106kih x $0.0118/kWh = $66,000,000

Fossil® 5600 x 106kih x $0.0133/kWh =. $74,500,000

|1}

5600 x 106kWh x $0.0173/kWh

Gas Turbines 597,000,000
On the abév? basis, the annual cost differentiai between

an 800,000 kW nuclear and fossil unit is $8,500,000. This difference is

a continuous Qosc that would be borne by the rate payer annually

for the book life of the equipment.
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Estimated Generation Costs Without Nuclear Expansion

'In‘vieQVOfbthe Calvert Cliffs.decision and eVer—changing

standards sdrrounding nﬁclear’power plants, it is appropriate

to estimate the economic effects of various alternatives to the
proposcd nuclear e\pan51on for the Neh York Power Pool 'in the
period of 1971-1980. DUTan this ﬁerlod approyln ely 8,800 Mw
of nuclear poxer is planned Assuming that units near completion
(Indian Point No. 2 § 3 and Fitzpatrick)»will uitimately‘oo
coﬁmcrcial the nuclear power remaining for evaluatlon is
pproxlmately 6, OOO Mw.{ Therefore, the economlc penalty of a

~ Sevs

,GGu Pl of alternative generatlon

L

-
.u.,n-nu"\.;uai \,\yauﬁJ.uu wWididl 111 \.u‘.ch

*en

types. The al*ernatlves considered in. 11eu of a 6,000 MW nuclear
expansion are:
A. Install 6,000 M¥ of base load fossil units.

B. InStal] 4,000 MW of base load fossil unlts
and 2,000 W of gas turbine units.,.

C. Install 6,000 MW of gas turbine units.

The economic analysis will utilize the assumptions made
in Table VII and the resultant generation costs plotted in

Figure 1, namely:

1. Installation Cost for: Nuclear Units - $350/kW
: : Fossil Units - $250/kWw _
Gas Tur. Units - $120/kW ;

2. Production Cost for: Nuclear Units 2.8 mills/kWh
- Fossil Units - 7.0 mills/kWh
Gas Tur. Units -14.2 mills/k¥kh



: Dufing the expansion period (1971-1980), the 6,000 MW
of ncw noncwarlon would consist of various unit 51zes and would be
1n‘.a11cd 1n dlffnrcnt \ear». Thcrofore the cstlmated 1nstallatlon

Lnd pyoductlon costs assumcd al' for the mid 70's which represent an

\

average valuo
C In thc baqe case of the nuclear expan51on, an 80°
apécat} factor was assumed. This ylelds.aAtotal output of about
42 OOD X 1O6nnh l/ Thérefore, each élternétiyé_must be evaluated
- for thc samc tofa} generation output, i.e.; 42,060'x 106 kWh.
With the foregoing asSumptiOns_as a basis, the economic
évaluation fdr“ﬁHe.alfernative géneration‘pians afe-the'following:

Alternative A - Install 6,000 MY of Base Load Fossi1 Uﬁi+3‘

Tho capn”ut} facLOI for the new fossil unlts is assumed

’
’

to bc £0% whiceh is cqu:val‘nt to oporatlnﬂ thL unlts at their
Tdf(d CJPLC’f”'loY 7,000 hours ~ On th15'ba<15, the fotal generation
costs (fnxeé n]u< Uroductlon cocts) can be determlned from Figure 1
and compared to the ‘total nuclear COStS,Wthh are also taken:from
Figure 1 at /,UOﬂ-annunl‘operating hours a year. On a unitizga

basis the generation costs are:

[H

$.0133/kvh
$.0118/kivh

Fossil Generation Cost .-  13.30 mills/kWh

i

Nuclear Generation Cost -  11.80 mills/klWh
In tofalﬂdollars the annual generation costs are:
. $560,000,000
$495,000,000

[t}

Fossil: ($.0133/kWhx42,000x106kivh)

Nuclcar: ($.0118/kithx42,000x106kih)

1/7T10.807(8760 hours) (6,000,000kW)]= 42,048x106 kwh

7
. i
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Thorcforo ,the annual economic penalty for 1nsta111ng
6, 00% \ﬂ of fosq11 units in lieu of comparable nuclear generatlon
is $65, 000 oo,

o If it is aésumgd that'all'é,odo MW of generatibn are
installed by 1980, this added cost of $65,000,000 will be incurred .
byvthc rété payer annually in 1980 ‘and each subéequent year for
.thé~book life of the equipmcnt;

Alternative B - ‘Install 4,000 MW Foss11 and 2,000 MW of Gas Turblnes

In this alternatlxe, it is also assumed that the 4 000 MW
fo>211 addltlon 1111 operatc at an 80% load factor (7, 000 hours) ‘
and thc L,Oﬂﬁ \ﬂ’of gas ‘turbines at 1,500 hours annually On this -
bdgiS,,txv to;alioatppv in kilowatt- hours for the expansion gener-

ation. capacity is:

Fossil = .80x8,760x4,000,000 =  28,000x10%kih

Gas T . S 6

Turbines= 1,500x2,000,000 = _ 3,000x10%n
Total "‘ = 31,000x100kWh

Thé.diffefenée ih generation output between the nuclear
expansion and Altcrnative'B is 11,600x106kWh. This difference of
11,000x100kkh will ha&e té be made'&p from existing capacity or
from purchases if there'i§ no sparelexisting capacity. It will Bc_
assumed that the cost of existing génerationis 10 mills/kWh. The
total system generation cost associgted with the Altcrnatlve B

expansion is the individual generation‘type outpUt multiplied by

its associated unit cost taken from/Figure 1, i.e.,

i
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New Fossil - 28,000x10%kiwhx$.0133/Kkwn - $372,000,000
New Gas Turbines - 3 ,000x10%KkiWhx$§ . 029/klh = § 87,000,000
. Existing -1 OOOxloﬁkvh\S 01/k¥h = $110,000,000

SS69,000,000

'Total Gencratlon Costs for Alternatlvc B

Theleforc, the added annual cost for generatlon hlth a’

‘6'000 MW comb:natlon f0551l and gas turbine expan91on versus

'f]nuclcar is $74,000,000.

Obv1ously,'1n a more rlgoroug anal)SJs 1t would have to
be determlned xhether the ex1st1ng system’ capac1ty could produce

.lan addltlonal 11 OOOxlO LWh 'If not, the cost dlfforentlal would

[
K

be’ much wreater as the result of 1ncrcased gas turbine operatlng

.hour< or. addltlonal purbhases

:  ;A 1GIHJTJVC C - Inst tall 6 OOO MW of.Gas Turbiﬁes

In tn1§ altcrnatlve it is aasumvd that the total output
 woulL bé de: J\Cd frum gas tuernee 1h;ch means - they would opcrate
'7 ,000 houxq a year at rated capac1ty From Floure 1, the total
gencratlon cdsts are 17 3'mills/kWh.‘ The total dollar'tdstﬁfo;_
‘thls modn of ODLlathH is: _ | _
. (42 OOO X 106th X S 0173) = $725 OOO OOO

The dlfierence in total generation cost .for an all gas
turbiheléxpan51on verzus_nuclear becomes 5230;000,000. Furthermore,
an atfempt;to opérate gas turbines at such a high load: factor would
ﬁndoubfodly refult in very high maintenance costs.

Alternative’c;vih eﬁsehcel represents an exercise in.
futility, merely emphasizing ;he miéappllcaﬁion of gas turbines for
base load generation and'is.hére an anticipated response to the
-question of, '"Why not.instali:gas turbines ingtead of nuclear

plants?"
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A summary of the economic évaluation of the base nuclear

expansion Alternatives A, B, C, is tabulated below:

TABLE VIII

ANALYSIS OF DIIFFRF\T FORMS CF GT\FRA!IOV EXPANSION

Expansion P]an- . Output . Generation Cost
: Mlll;on kWh '
Base - 6,000 MY Nuclear - 42,000 '$495,000,000
A= 6,000 MY Fossil - 42,000 ~ - $560,000,000
B - 4,000 My Fossil 42,000 $569,000,000
2,000 MW Gas Turbine

C - 6,000 MV Gas Turbine 42,000 $725,000,000

The above analysis is a simplified approach td a complex
problen which ulﬁimately must be solved Via.a coﬁpuferized generation
study. Howevcf; it does .point but-in'"ballpark” figures hdw'césts
can change, dcpcnding'upoh the type of units installed and thereby
the nced for the dptimum generation mix A more detalled analysis
would also include mid-range operatlon alternatives such as combined
cycles, small steam plants and steam injection systems which could'
prqvido.economically viable solutiohﬁ. |

| The generation mix that mi}l‘exist in 1980 will not depend
entirely on considerations of economics or reliability. Unavailability
of a particular typd of fuel, inabf}éty to finance high-investment
types of units or an obligation to éhhedule daily operation of
generating units on the basis of léast polluticn instead of least
1ncrenental opolutho cost are all factors that can 1nfluence the

types of generation that will be 1nsta11ed and thereby afiect the

costs of production.
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Delay Associated Costs

As previously indicated, environmental considerations ard

opposition to power generation facilities have created monumental

delays in.meeting construction and operation schedules. Heretofors,

{Jc

most delays have been associated with nuclear power plants, althous™
Consolidatea Edison has-alsg metlﬁith resisfance in the instaila‘ic:
of fossil units in the New York City area, and staff éssumes that
opposition to fossil units Wfll increase. Obviously, these delays
are not without consequenceé to the»rate payer.
Basically, the consequential costs associated with delays
of power plants fall into-thfee cétegories:
.j 1. Added Production Costs
2. Added Fixed Costs
3. Added Escalation Cosfé
Thc.added.producfion costs are piimarily related t@ the
following: /
1. Increase utilization of old inefficient units
with highfheat rates.
2. Necessit}?of pu:chésing'high cost energy fron
neighborigg systems,
3. Purchase éf additional gas turbines as an

interim measure.

In genceral, delayégin getting the plant on line will forzsz

the utilities. to operate their existing equipment at higher capaciz—
factors than dictated by good'operating'practiée, and indeed,'zn\
some cases, retirement of old inefficient units may have to be
deferred. Thus, plants with heat rates in the 14,000 to 16,000

Btu/kWh range and even higher would be utilized. Gas turbines

purchased as a stop gap measure generate power at approximate heat
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,atcs of 13 OOO to 15 000 Btu's/kWh, W1th either light dlstlllate or
llght reslduql fuel% fsuch fuels are more costly than the hea\y
rcxldua] oils burncd in ccnventlonal fOSbll units. Eneroy purchased-

'€

from nejghhorinp,utllltles genexally runs as hlgh as 15 nllla/khh ;
“An estiméte made in a2 recent staft study, indicates the addltlonal
fuei‘co ts . Cau<ed by a one- year deldy in an 800 MW nuclear UnlLv
"would be approxlmately 330 OOO 000 and for an 800 MV 105311 unlt,-‘
“fSJ,SOO 000 due to opcratlon of less efficient units uttllzlno V
-ethher cost fuel- l/_ Sometlmes the ut111t1es must install Capac1ty
:”hhlch is moxe e\pen<1ve than purchased power because (1) the .
.utllnt) nust ndlntaln an adeQUdte power reéserve as’ dlctatcd by the
New. xOIh kO\eT yool (129 Upstate 14% Downstatej andeZ).purchased>'“
‘pOwcr-may'QJmpl) not be avallable | | - |

| -<fThc added jlvcd cost due to f01cedv1nstallat10n of gasz

P

tuernr is Ie]atcd to the fact that if -a utlllty were able to .

‘;jmplencnt 1t° fossll or nuclear constructlon schedule such gas

turb:ne capac1t) would not be needed for ﬂu:delay affected perlod

if at all : For etamp]’g assune thet a utility would have approx1mately
20 percent Tqul\G capdclty after the 1nsta11atlon of a new 800 MW h
nuclear unit. Obv1oux1), if this Lnlt were delayed the utlllty would
try to install only those gas turblne s whlch in comblnat;on with
purchased power, weu1d~maintain the%necessary'reserfe and get the ;
utility through the power cfunch until the nucleaf plant became
operationalt "To .purchase ‘the wholeESOO MW of gae'turhine capacity -
WOU]d_CTCaLCVCXCCSSiVO, high cost_capahility which QOpIdbhave a |

. 1 . .
further adverse cffect on the cost of power to the consumer.

. i

1/ Staff study of delay 1in constructlon of LILCO's 820 MW Shoreham
Nuclecar P'lant.
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For the purposés of iliustratioﬁ,>a$$hme that. in con-

l ,JUnCt10ﬁ hlth out51de purghases, 240 MW of gds turblne pdpablllt\

‘tuere requ1red TO malntaln minirum reserves for the deiav dII cted
-ycér;f As in prev1ou> cxamples “the fixed cost:assoc1ated'w1th
'thé'addlllohai ga <vturb1ne> is cqual to a cdrrylng chaxae of 16
_percent of ths additional 1nvcstnent Atsumlng an 1nstalled

: co<t of S]2D,PW, the added fjxed cost due - to a oné- year del
:of an 800 MW base "load unit and the subaequcnt 1nsta11atlon of
”240 Mwluf gas turbine gapac1ty is: a -

S 0018 x 240,000 KW x 170/ %‘35.200;506
Anuther duiav a<soc1dted CosT is caused by thu idCt thdL.

Acon%frvctlon and. most equipment costs.go~up ea:h year;A Ualng én

iaVc rage. . scéléLion cost of 6 percent, uhlch is. plObdbly ;onng\a-‘

”tﬁyé; the uddéd inflationary costs: duc fo Q one year dcidV a}aéi/

" Fossil: N6 x 5on Onn ki x SZSD/kW

o

blZ,OU0,0UQ]

516 800“000.

:  AHCLCdr 0. ﬂo b 800 ,000 kW x ¢350/}W
Thus ho addltlbnal annuai cost due to a’ cost eSudlath“
causcd b) ono year deldy ln the tOSall or nuclear baae load unit
:on thp bd\ls o: the same fixed chargc tautor of 0. 18 is see °n in

w_the fo]]ovlno CdlCULatJODS

"

800 M¥ Fossil: 0.18 x $12, 000,000 = $2,160,000.

$3, ozo'ooo

1

800 MW Nuclear: 0.18 X 516 800 000
As”nbted thesb costs. ‘are due essentlall) To 1nrlaf1un
: Clcdfly, th ¢ costs are not 1ncurred until the base'load‘unlt beccm-

:Oporatipnul.

\

1/ This excludes the increase due to Interest During Construction.
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In summary, a one year delay in an 800 MW base load .
unit (nuclear or fossil) has short term and long term cost effe;ts}
Shoft £erm_éffécts are listed in_thé.following'table (Table IX):‘”

TABLE’IX

.Shof?-Térm Cost Ef ect of a One Year Delav in the

InStallatidn_of-an 800 MW Base Load Power Plant.

Gas Turbine Substitution for: . Fossil Nuclear
"Added Production Costs $5,500,000  $30,000,000 -

Addcd fixed cost associated With
assumed 240,000 kW of gas e

"jturblup capacity , ©5:200,000 5,200,000 -
. : : e1n 0NN ann ¢2c 200 0 , .
&1 nn o ¢28 260 040

'Aé sédneffom Tdble 'IX' thebcthumér would_pay‘aﬁ addi;ionél, -
:SIO,fOU,QOﬂ dué to a one-fear delay, in an.BOO'MW.fQSSii uﬁft,or
'SSSQEDO;UOO dL»ftQithe'samQ délay‘iﬁ én 80Q MW nuélear ﬁdit.‘*--

| | For Iongjtefm,‘the'burden of added cost is.not és qieaff
Regafdléss‘of whether the gas turbiné_capacity‘is uéed; the con-
Suaer #ill Bc buideﬁéd with fixed escalation chargés dué ﬁ6 in-?,
A flﬂfibn'#hichfinvthé previous,examples amountedyto 32;160;000»of,
§3,020,000 annué]ly. Should the 240 MW of gas turbine capaéity'
rcmain adle fdr sevefal years after start-up of thefbase:loadlunits,
the consuner xtill also beApaiingkfixédvchargesipn a‘deléy-taused
invcstment ‘mount1nc to, $5,200, 000 | |

Should tbo gas turblnes evcntually be requ1red Ior peak-

,Jnn purpo:c», thls addcd cost \111‘become a npeded 1nvestmenr,_
not 1dlc capacity.- Veverthcless, the installation of gas turbincs

for short-term use defecats good system planning and certainty adds

nothing to the design of an optimum gencration mix.
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Thc'preéedinﬁ examples were‘used fbr'purpdses of illustra-
';fioh and - as such were quite qlmpllfled but they do take account
:of the znltza] cost and penaltles for delay of base load generation
:’unlts and dcmonstratc the 1mportance of ch0051ng and ach1ev1ng
the'proper:generatlon mix for a given power system. |

FUEL SUPPLY

The major factors affecting the choice of fuels for
: powér generation are:
| 1. Fuel Cost.

2. Fuel Availability

3. Fuel Cleanliness

\The above paréﬁeters are interrelated in that'cést;is
.af{béfcdlby thé'lawS of %upplv and demand dnd the need of cieane"
'fUci “has made some of the more d851rablo fuels less anJJdb}G and
moro costly. '

 This past year4ha§‘demonstratéd'the following effects.

Coal Has increased in price;frqm 30¢/mi11ion Btu to an a&erage
of 55¢/million Btu for some%Utiiities; the added cost to the con-
Sumér.for'tﬁis increase‘is approximately 2.5 millé/kWh. Due to
the unavilability of quality coal, many ufilities have converted
to oil firing,.while still fgtaining their coal facilities as an

alternatce fuel back up.

b

Utilitieé in the Néw ,Yofk City area are obligated to
burn 0il with a sulphur content of no more than 0.3%, by October
1672, This requircment obv1ously has avallablllty and addbd

cost connotations. The demand for low sulphur oil has increa;ed



thc_costfof'oil'cven more dramatitaily than coal, with some
uti]itjes paying as much as 80¢/million Btu.

| . Tho northeast utilities are almost completely denendent
on forelgn 0il Supplleb for power generatlon ~creating a problem
of unsvallablllty in the event of curtallment frombthese sources.
niA prolonvod curtallment could have serious consequences on the‘
"poue? supplv OL New York State.
N | T)lng these factors together 1nd1cates a need for a
” 1ow cost rellable fuel supply which remalns w1th1n the control
of the utlllt» A nuclear plant would permlt such control
‘:proV1d1ng more d]\er<1f1ed fuel supply sources whlle satlstylng

]thc-cost, d\allab111t> and cleanllness con51derat10ns, ;

“ PROJECTED BULK POWER THANSMISSION .

, -
'

The objective of any long range transmission plan.is to

provide a system that meets the desired reliability'critefia, and.‘

.results*in minimum requirements for new circuits and additional

rights-of- 1ay’ 1hc latter requ1rements are not necessarlly optlmum

from'an economlc v1eup01nt but are goals based on env1ronmenta1
standards
‘“The flnal transm1551on S)Stem should be capable of

meetlnv thesc baslc crlterla

(1) The netiwork should be capable of supplylng the 1oad

with the rcqu*red degree of rellablllty
(2) THCIC ‘should be no "bottled capac1ty” i.e., all

gtnc1atlon, hlthln 1eason, should be able to operate w1thout

exceedlng the capablllty of any segments of the transmission system.
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(3) The transt>J1on networ} should be capabie of
:rran<fcrrln0 poucr between the cxtremltles of he state under
’Iadverse conditlons. . The - amount’ of power to be tran:ferred should‘
:bc con51@tent with the reserve availa bie in the sendlng area and
 tho pO%SJblO need: of the rece1v1ng‘area. For example, the
.total oper atlnv reserve in the Upstate areas should be trdnsferrdblp
‘to Southeast Ven York | -

These crltcrla are essential 1f sxngle - system pldnning

is to ‘become a reality in New York State.,

The hx1st1ng Trans ission Svstem

ﬂ
|'f‘
]
3
fadt
tn

on

|.n
n
n
|.n

'.Thé»exjsting New York bulk transm
Shown in Figure 2. Also shown are transmission projects which
_hévoaalready Beén committed and scheduled for completion in thé
ncﬁﬁi future.

New York State's ﬁigh voltage network is under continucus
deveiopﬁent; At this time,\ﬁuch of the capability of the éfogs—
state fransmissién system is vested in the two 345 KV circuits
which extend from the Niagara area to New York City. (The section
between Utica and Albany consists of only one 345 kV circuit buL
is p”ralloied by two 230 RV Clrcu1ts)

HlStOTlC ally, the normal power flow within the New
York system has been from WG§t'to east. This condition w11l:
prevail as long as. the Powerldeficient eastern New York area is
unable to construct sufficiént new generation and remains dependent

on the other arcas of the state.
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The ability'tO'transfer nower from west to east and

'then to southeastern New York is presently governed by the
;fhllmltatlons in the ties betueen Utica and Albany (Central-East)
.and between Albany and New.York Clty (Upstate*Southeast»tles).
:ﬁOf specific Concern are the lines between the Pleasant- Valley
.hand Mlllhood substatlons
" These ties operate elcctrlcally 1n‘ser1es, So that the
tloher of the two 11m1tat10ns is the controlllng factor and will
.Lbe dctermlned by the part1CL1ar load und generatlon condltlons
'ex1st1ng in the eastern New York area at any given tlme.: Based

'on the 1971 5)stem the transm1551on netnork is capable of a
rjtransfer of 1,500 My from Central to East and 1,200 MWlfrom -
- Upstate to Southeast New York. _ D ‘?~‘b | ";
| lhe ﬁreatest problem of the ex1stlng transm1551on ;>ste~'
isfits b311 } to transfe1 enounh poxer to Consolidated LdlSOH
vfrom'the upstate area durlng_the summer perlods . In the 1970
‘snmher'seasen'therﬂ kere-oecasions whenVexeess‘capac1ty was
4ava11able upstate or in the Canadlan Drov1nces, but t1ansm1551on

'llmltatlons roh:blted 1ts transfer to the Consolldated Edison

'visystem; forc1ng the latter 1nto.voltage reductions.

To incredse the ablllt) to transfer power bet“een areas
“¢of the Stute the transn1s51on system must be strengthened Since
;the gc”erat“on deficiencies now present in the Consolldatcd Edison

'5)stem are e\pecLed to Contlnue, strong transm1551on tles w111
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bc féqULrgd’to the other areas so that hakimum‘pcwer tranéfers-can
. h¢ mhﬂé.”'As:stnfcd. Cohsolidatcd-ﬁdison can import 1 200 Mw‘from'
.}thc;gbéfaic'arcqt; w1th the proposbd transmission addltlons planned
 f6r £he 1)/0 s this Jmport llmlt w111 be lncreased to 3 800 Mw

. 1hc LYl%llnP 1imi _1cpxosents I'4 percent of Consolldated Edlson s

‘1,]971 peuk load hhile the new limit Wlll be 31 percent of 1ts 1980

fOTCthtdedk load, a 11m1t con31dCIed adequ te by_most system

\ ,pldnn01>\

A‘iS\%tem AdetLong
| Tho fO]JO\lHU'deOI transm1551on dddlthHS (345 kv,
feycéét \hero notcd) dTC planned for the 1971-80 pcrlod |
'Tg lf'jLalc New bcotlana (Uc51gn ror tuture 765 LV operabldn,
" but operated 1n1t1all) at 345 kV) -
A “2rf Bln”hdnLUn %)rdcuse .

, . . -y

.: 3. 'qufalo-Erlel
4iiiéleasﬁnt Véliéy-connecticutl/
ﬁ.;'Fitzpﬁfrick-Edié |
6. TOSwevo-Syfécuse (Designcd for'fUtufe 765‘kV)

' 7. 'Plcasant Vqlley Carmel- Millwood (2 c1rcu1ts)
g;"Qouthern T1e1 llne |
9}»}Branchburg, ew Jerse) Ramapo (500 kV;l/ |

_fib,  quoklyﬁ-ﬂﬁdson, New Jersey and Ramapo New Mlljord
New Jerseyi( | |

11, Réﬁapo¥Millwood (2 circuits)

._:hhcn thc:e addltlons are complcted the transm1551on

nct\ork hlll have the following capabilities:

1/ interconnections with neighboring pools.
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TRANSFER LIMITS

NORFAL EMERGENCY
"Upstate to Southeast N.Y. 3500 Mwl | 3800'MW'
‘SéutheaSt N.Y.to Upstiate 2200 MW 3000 i

The DTEaent 1,200 MV transfer limlt to >Outh€d>t€rn
-Neﬁterk equals approx1mate1y 14‘ of Con:ulldated Edlson.s,1971
,peak load. The 3800 MW transter llmlt) arter the Systembaaditions;
iepreeenie approximateiy 313 of’Consolidéted,EdiSOnFs 1§8d
‘ferecast pcék ioad, a considerablé imprefement,over the‘pfeeent
vsituatidn. | | |

’ Trdnsrer L]ﬂLtS

The prln cOnsidefatidn in eﬁy'ﬁlan,must\BGitb‘éssﬁre
‘Sﬁfllelcnt transmission capacity inﬁo'mef UpOlJtdn New Yuxk, a
.hngh dentlLv1Loéd.area deeohntlno tor 38/ ui the entlre New YOIk
,State'lead‘in 1980. ‘The pIOpOSLd trdnamlselan system pxu\dea'
ﬂ_fofvan erergenc y transfer limit -of 3,800 MW betheen upstdte dnd
.seutheas ern ch York. This CdpablllLy extends only to the.
_boundaries of the COﬂbOlldthd Edlson system; 1nterndl zelnrorcc-
ments hllhln 1ts system must be CDntandlly monltored so that
“this capability'may-be effectivelyemployed. Specifically, the
cable system betweenfsprain Bruok substation in southern West-
chester Ceunfy and New York City should be_reviewed Lo assure that
capacity remaine eonsispeh;ewith the capacity of the overhead

system bringing in power from the north.
t .

Use of Existing System
Environmental considerations dictate that maximum use
be nade of existing rights-of-way. With regard to furure trans-

mission lincs, the initial consideration should be to eliminate

/_,



lchf voirage 11ne5 dnd utiiize thelr 11ghts of-way for the
.propoicd Q high \U1Ld70 lines. ‘This application will»be'limited
‘of COUlbL, to the lﬂ-[anCC uhere it can be dunc without azfebtlng
.TC]lthllty dnd where it 1s environmentally ;cceptable to do so.

| The New York Power Pool aiready has or ‘is building
afhumbér of ties to.other systems, Several intercénnections have
‘fbéén,a$5um‘d in this study which wiil further strengthen ties |
‘fts.thé'neiphborinv af¢as. The most significant iin ka 1nb1udc a
345 kV tie betwecn Buffalo and Erie, Pennsyivaniag an additional
345 }V tie bethee'/Pleasant Vallef, N.Y.:and Conhecticut;'a 34S kv
cable tie between Huds;n,~New Jersey; and Earragut; New Yurk, and

[

kV tie berween Rdm~pu and New Miiford, New chaey

fur

a 34

- Priority shouid be given to additional vies between

fiho \k » York City and N;w Jersey systems as well as between the

_LUNU 151and and the Conncbtlbut systkmlf"ssumingvthat these other .

- < : . ¢

tem reinforcements

wn

systems progress with their own internal sy

I . :

so-as to be in a safe position to exchange assistance when

required.

future 765 kv

The Pool's-studies, tondaté, do not demonstrate a
requiromént for a 7@5 kV system pfior to.1980.A'The ciitical cun-
xlde ation 1s not necessarily to have a 765 kv network in
operation by that date but to have the goal formed and interim

construction compatible with that ‘goal so that a 765 kV network

will be avallable vhen load growth demands it.

t

1/ There is now one 300 MW tie across Long Island Sound.
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" The long Tange Stﬁdles must be compieted and fhe optimum
cﬁnf1gﬁrarlun of the future 765 kV ngd must be detexmined
"Seleated 245 }V iines could be deaianed for later 765 kV'upwratlon

-égﬁlndlpdted by thlS long range plan .Some progress has been
;;made'ih this respec;; the_proposed Oswego-édi; iine'and the

’jEdiéfNeu Scotiand line will be designed for uitimate 765~kV‘

.. operation. In addition, a section or the \eu bpdtldﬂd‘hOILhIlEld

.Mtl liné ié designed for 765 kV.. Thls hlll prov1de a future
) 705 kv pulh from New Engiand to EaStern New York on tui'Central_”
chw York. It will be d°51rab1e to eatabllsh a pdrallel deh

. across thc southern New YOIK border and Jntermedlate t ies between

Serious Lonﬁlderdtlon should be glven “to pOS:lble /oS LV_,

'design_fOI thc Barnghanton- Sy{de\e line, the Burralo lee llnL

“»andﬂany pfoposcd't@e to Ontario or Quebec. .

Conclusion

': ' Peboonlglng that uncertalnty CaP never be ellmlnated
' frdﬁ ]0 vcax plan, staff finds 'too mﬁch unpcrtalnty 1n thc
‘1971780 plan offthe New York Power'Pool. MaJor units. totallng
‘ Qfér S,QOOmHW‘CLLIL thC no delgndCCd 51te> -The‘lnterna1.7

trénSmissiOn updCl[) of Consolidated PdlSun fompan) mu\ need

to be 9trengtmened The ut111t1e> are’ Stlil not maklng nuxlmum

b‘fuce of rlghts of ua), they are just beglnnlng to pldn for ddequate"

'IHtOTLOHH\Lth“\ with othcx pools. Slngie system plannlnb must

”beconc a 1ea‘11y
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- The major generation problem areas, in providing an-:
adequate power supply for the coming decade can be categorized

ds follows: !

1. Siting

2. Impléhentatidn of generation mix.

3. Improved évailability.of existing equipment

Due to fhe expansion of the lead timeé, sites must be
identifiéd as early as‘poSsible. Site tailored eﬁvironmenpal.
étanddfds;éreArequiréd'to ensure édequate protection of the
environment. Théfgxistihg overall legal prdcedures Ior obﬂaihing
permits and 1iéénsing a generation plant at a_giyen site are
overlf compiicated and nust be streamliﬁed.  The'asso¢iated
delays are costiné the gonsumer hundréds of millibns of dollarg,‘

Tho‘implemenfation of the planned nuciecar caﬁacity
for the next decade is extreme1y:critical not 5n1y tor ecdndmic
reasons, but aise in terms of a reliabie fuel supply hndér which
'phc utilitics can exercise reasonable control. |

Availabiiify or generatibnAequipment must be improved

through a more comprehensive program of upgrading existing operating

. |
and maintenance procedures. :
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" APPENDIX I

LOAD, CAPACITY AND RESERVE MARGINS
FOR NEW YORK

STATE 1971-1880. '



: e R IR T 'LZ‘SP‘PENDI"' T
Central Hudson Cns § Electric Corporation e z;:::,_ - | " Page 1 '5f-lﬁ'~?f'

Load, Capacity and Reserves (MW)

- Sunmnier -

1071 1972 1973~ 19074 1975 1976 1977 1978 1979 1980

Forecast Peak Load 60 630 690 755 825 905 990 1080 1185 - 1300
Total Available Capacity 656 718 919  919. 019 994 1159 -1150 1244 1349
Estimated Reserve ~ M4 116 88 220 . 164 94 89 169 79 59 49
| | I 2105 14 33 - .22 11 10 17 7 5 4

"Effect of Contingencies

Contingency.

None

Estimated Reserve ~ MW



: o o APDINDIX I -
Central Hudson Gas § Llectric Corporation .. - Page 22 of 14
Load,'Capacify'dnd Reserves (MW) i
.Wintcgi | |
1971 1972 1973 1974 1975 1976 1977 | 1978 1979 1980
Forccast Peak Load 600 _"645 710 - 775 §50 930 1020 1120 1225 1340
Total Available Capacity 684 771 931 _ 931 976 1051 1171 1231 1326 1411
Estimated Reserve - MW. 84 126 7221>‘ 156 126 121 151 111 lQl 71
~ - 14 20 31 .20 15 13 15 10 8 5
Effect ofFContingencieS’
Contingency
Noné

Estimated Reserve - MW

o




. T APPENDIX'I. S
o Page3 - of a4 .- .n

- Consolidaicd Edison Company

Load;{capacitv-and RéSetves'(ﬁyj L | SRR ”ﬂ}g.;if /

: ,Summeer,."

. e 1971 1072 1973 1974 1975 1976 19771978 1979 1980 _
Forecast Peak Load = 7800 8550 8950 9400 9850 - 10300 10750 11200 11650 12100:
Total Availab1é<c5§acity-f, ésog_ 10031 10585.'12050,.i2050 12459 13544 14180 14095 15105,
CEstimated Reserve - MY - 1709 1481 1635 2650 2200 2159 2704 2080 2445 3005

R -5 . 21.9  17.3 _513.3 28,2 22.3']_A21;o  26,0 26.6:_Vzifo :154.85-

Effect of Cohtingencies

Contingency

Indian Pt. #2 , (873)
. Bowline Pt., #1- ' (400) I
Indian Pt. #3 -~ T | (873) " (873) |
Astoria #6-- - BT S (800) - (800) L : e e
Uprate Ind. Pt. S (184). (254) (70) ~(136) (66)
TH1 § #2 o o _ " - T SR
. PASNY Pumped - o . S . (500) (500) o q
Storage -~ | » . P o S | SRR
. Fossil unit o S S , (800).  (800) - (R0O). "
Nuclcar #4 - - ' : ' S o o - S (1115). ¢

ot
Y

00 ~ O LY LI

Total Available Capacity 9509 8758 10585~ 10377 10377- 12275 12790 12810 13159 13124
Estimated Reserve - MW = 1709 208 1635 977 527 1975 2040 1610 1509 1024 = ©
| -y 2.9 2.4 18.3 10.4 . 5.4 10,2 19.0  14.4  13.0 .- 8,5




Consolidated Edison Cqmpanff

'APPDVDI

36,6

-SI.S‘j'SG.Oi 34«0 50_9 - 50.6 46,1.

42,0

39,4

age 4 - of
‘ ‘ ) j
_ Load Capac1tv end RC‘CTVCS (MI) :
| vlnter

1971 1972 1973 1974 1975 1976 1977 1978,‘ 1979 1980

Forecast Peak Load™. (6225 6500 - 6800 7125 7475 - 7825 - 8175 8550 8950 9350
Total Available Capacity 8500 9823 9247 11505 11460 11969 12701 13507 13412 14442
" Estimated Reserve < MW 2275 33235 2447 4380 3085 - 4144 4526 4957 4462 5007

B 6.6 51.1  36.0 61,5 53.3 53,0 55,4 58,0 49,9 ° 54,5
'Effect of Contingencies
Contingency _
1, TIndian Pt. #2 (873)

2. Bowline #1 = (400) | -

3. Indian Pt. #3 ¥ - (873) (873) |

4. Astoria #6 . (800) (800) o R

5. Uprate Ind. Pt. ST (184)  (254) (70) . - (136) (66)—— -—

By & k2 , S

6. PASNY Pumped (500) (500)

Storage. . - .

7. Fossil unit (800) - (800) - (800)

8. Nuclcqr 4 _ ' ClllS)
Total Available Capac1ty .8500 8550 - 9247 ° 9837 . 0787 11785 11947 12137 12476 12461
Estimated Reserve - MW 12275 2050 2447+ 2707 2312 - 3960  3772. 3587 3526 S11L

.. - % .



- APPEWDIX I |
. Fage 5 of 16 . .

i.ong Tsland Lighting Company

 Load,vCapacity and Reserves (MW)

FA e e e tddie man m

-

‘Summer : o . T S

L1071 1972 1975 1074 1975 1076 1977 19078 1979 . 1480 |

I

Forecast Peak Load - - 2341 2665 2330 73100 5325 3565 3820 4095 4385 4690 .

el e

. Total Available Capacity 2835 3273 3273 3535 1933 4553 4553 4833 5173 . 5773

'3

‘Estimated Reserve -~ MY 494 608 3937433 608 988 753 738 798 1083

-8 21,17 22.8 13,7 14,0 18,3 27,7 19,2  18.0 18,0 .23.1

Efféct‘of'Contingenciesr N _ R ]

Contingency

1. Shoréham" - o S i - (820) |

Total Available Capacity 2835 3273 3273 353% 3733 3733 . 4553 4833 ° S173 5773
Estimated Reserve - MW 494-. 7608 393 4335 608 168 - 733 738 © 788 1083 .
— 5 21.1° 22.8  13.7 ©14.0. - 18,3 - 437 19,2 -18.0 18,0 = 23.1



~Long Island Lighting Company

Load, Capacity and Reserves (MW) -

- Winter -

1971 1972 1973

1974 1975 1976

o ;z\.g?z:sozzx:";z'\ |
- Page_ 6 ief 16

1077 1978 1979 1980

Forecast Pcak Load
. Total Available Capacity
Estimated Rescrve - MW

- %

Contingency-

1. Shorcham

Total Available Capacity
Estimated Rescrve - MW

i
e
0

2280 2440 2580

2900 3386 3386

620 946 806
27.2  38.8 31.2

2730

3646 3346 4666

916 956 1626

33.6 ~ 33,1 53,

Contingencies

Effect of

2900 3386 - 3386.
620 946 806 -
27.2  38.8 31,2

2390 3040

5

3230 3430f,,364o7f-3850 
4666 4946 5286 5886
1436 | 1516 1646 . 2036
w45 442 45.2 5249

v(820)'

2646 3346 3846

916 --. 956 806

.,‘
SR RS VLI

R VS AL G- PO S S 2

4666 4946 5286 5886

1436 1516 - 1646 2036

33.6 33.1  26.5 44,5 44,2 45,2 52,9



, , APPENDIX I °
New York State Elcetric and Gas - - : _ : o : ~Page 7 of 16

Load, Capacity and Reserves (MWV)

Summer

1971 1972 . 19753 1071:f 1975 1976 1977 . 197§ 1979 1980

Forecast Peak Load 1350 1479 1503 ~ 1717 1850 1994 2146 2307 2475 - 2650
Total Available Capacity 1538 1855 2161 2501 2466 3031 2995 2960 . 3755 3745
Fetimated Reserve - My 188 376 Se8 784 616 1057 849 653 1280 1095

S%  13.0 25.4 35.7 45,7° 33,3 52.0 39.6 28.3 S1.7 413

Effect of=Contingénciés

Contingency . )

1. 1976 Unit o S (600) | | | g
2., Fitzpatrick o 3 (225) : ‘ : : ‘

: (NYSE & G Share) S I _ . - S _ S

3. Bell | S | T | (830) (830).

'Totai Avaiiable Capacit; . 1538 1855 2161 2276 7466 2431 2095 2960 2925 2915
Estimated Rescrve - MW 188 376 568 5548 616 437 849 653 450 265
% , 13.9 25.14 35,7 R0 33,3 21.9 39,6 78,3 18,2 10,0

-



L

APPENDIX T

New York State Electric and Gas Page &8 'of: 18- .

1

- . Load,, Capacity,and'Régérvésk(MW)

Winter =

1971 1972 1973 1974 1975 1976 1977 1978 © 1979 1980

Forecast Peak Load 1641. 1769 1908 2056 2215 2387 2569 2761 2962 . 3172
Total Available Capacity 1983 2161 - 2501 2466 2431 2995 2960 3755 3745 3732

~ Estimated Reser?e - MW | 342 392_ 593 : 410"}_216 : 608- 391 | 994 ,7:783 560>, :
| C -s 208 22,2 31.10 1o 9.8 25.5  15.2 36,0 26,4 17,7

-

. Effect of Contingenciés“

‘Contingency

1. 1976 Unit B T - R

2. Fitzpatrick - P - (250) (228 .
o - (NYSE" & G Share) o TR

3. Bell T S

(600),;k

N

_'_CSSOjf.(ssdj' (830)".

Total Available Capacity ~ 1983 2161 2251 = 2241 = 2431 .2395 2960 2925 2015 2902
Estimated Reserve -~ MW- 3427 . 3902 .. 343 188 - 216 - 8- 391 164 ~47 270




Niagara Mohawk Powecr Corporation

APPENDIX ™

- % 21.6- 22.5 28.7 22.2

- Page 9 "of 15 .- -
Load, Capacity and Reserves (MW) 4{
Summegb A
1971 . 1972 1973 1974 1975 1976 1977 1978 . 1079 1980
Forecast Peak Load 4295 . 4328 4538 © 4763 4998 5208 5428 5678 5908 6153
Total Available Capacity 5225 5303 6090, 6050 6885 7011 6890 7920 7916 7903
Estimated Reserve - MY . 928 975 1552 1282 1887 1803 1462 2251 2008 1750
-5 21.6 22,5 .34.2 26,9  37.8 34,6 26.9 39,6 34,0 28.4
Effect of Contingencies
Contingency _
1. Fitzpatrick (NM Share) o - (250)  (223) .
2. Nine Mile #2 R SR (1000) ‘
.Total Available Capacity 5223 ~5303 ~ 5840~ 5825 6885 ' 7611 6890 - 6929 - 7916  790%
Estimated Rescrve - MW - 928 975 1302 1057 18877 1803 1462 = 1251 2008 1750.
37.8 34.6 26.9 22,0 34,0 28.4



iagsra Mohawk Power Corpdration

Load Capacity and Reserve (MW)

APPENDIX I\

Page 10 of 16

-

Hl’lt(:_
1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 .
yrecast Peak Load 4,623 4,853 5,103  5,353. 5,588 5,838»-6,098“6,368. 6,638 6,933
»tal Available Capacity 5,581 6,273 7,064 7,398 7,858 7,883 8,602 8,564 8,551 9,538
stimated Rescrve - MW 958 1,420 1,901 2,545 2,270 2,045 2,504 2,196 1,913 2,605
- % 20.7° 29.3  38.4 47.5  40.6  35.0 41.1 34,5 28.8 37.1
Effect of Cdntingéncies
»ntlngency N
i Fltzpatrlck (NM share) ' (250) (229) : '
'. Ninc Mile #2 - . o B - (1000) - (1000)
'tal Available Capacity 5,581 6,273 6,814 - 7,573 7,858 7,883 7,602 7,564 8,SSi 9,538
timated Reserve-Mw .958 1,420 1,711 2,320 ‘2,270 2,045 1,504 1,196 1,913 2,605
-% 43.3 - 40.6 -18.8

20.7

29.3 - 33.%

35.0 24.7.

2878f

-37.€f



Ora: 22 & Rocklind Utilities, Inc.

- . PPPENDIX I.--
' ' ' ‘ ' Page of 16

Load, Capacity and Reéserves (MW)
- Summer

1974

1972 1975

1971 1973 1976 1977 1978 1979 1880
Forecast Peak Load 524 619 691 . 770 859 954 1,060 1,177 '1;307; 1,452
Total Available Capacity 625 835 835 1,035 1,035 1,035 1,335 1,335 1,735 .1,735
Estimated Reserve - MW 101 - 216 144 205 176 31 275 . 158 428 - 283
- % - 19.2 34.9 20.8 34.4 20,5 8.5 25.9 13.4 32.8 19
Effect of Contingencies i
Contingency
‘1, Bowline Pt, #1 (200) K o
2. 1977 wnit (300)
Total Available Capacity 625 635 835 1,035 1,035 1,035 1,035 1,335 1,735 1,735
Estimated Reserve - MW 101 16 144 - 265 176 81 - -25 . 158 - 428 2383
' T % ©19.2 2.6  20.8 e

34.4 20.5 8.5 - 13.4 32,8 19.5



[N
APPE DIX I

range & Rockland Utilities, Inc. oA
| | ‘Page 12 of 16

Load Canac1tf and Rcserv (MW)

.....

1971 1972 1973 3974 1975 1976 1977 1978 1979 1980
yrecast Peak Load 469. 518 572

2 621 696 769 848 938 1 034 1 141

stal Available Copacity - 287 848 848 1,048 1,048 1,048 1,348 1,348 1 1748 1,748

stimated Reserve-Mw 118 330 276 417 352 279 500 410 714 607
-9 5.2 63.7  48.3  66.1 50.6" 36.3 59.0  43.7 - 69.1 53.2

Effect of Cdntingcncies

ymtingency-

L. Bowline-Pt. #1 - (no effect - 6 mo. slippage only assumed) .
101977 'unit T ST o o

(300)

tal Available Capacity ' 587  848. 848 1,048 1, 048 1,048 1,048 1,348 1,748 1,748
;timated Reserve - MW o118 330 276 41 352 - 279 200 410 714 607

-3 - 25.20 63.7  48.3 66,1 - 50.6 36.3 23.6 43.7 69.1 53,2



Rochester Gas § EIGthid'Cdrporatibn -..Apr&D:x-I:"v .
- ‘ ' Page 13 of 16

Load, Capacity wind Reserves (MY)
: : Sunmer :

\ . : . Co

-

1971 '~ 1972 1973 1974 1975 ° 1975 1977 1978 . 1979 1980

Forecast Peak Load 790 . 876 946 1,022 1,105 1,102 1,288 1,392 1,502 1,624
Total Available Capacity 936 1,066 1,409 1,404 1,399 1,467 1,585 1.728 2 371 3 364
"Estimated Rescrve - Mi 146 190 465 382 294 275 7297 .7336 869 740

T T3 1805 21.7 0 48.9 37.4 26,6 23.1 23,1 24.1  57.9  45.6

" Effect of Coﬂtingéncies, 
Contingency .
None
}

Estimated Reserve - MW 7146 - 190 463 382 294 275 297 336 869 740

- % - 18.5  21.7° 48.9  37.4 26.6. 23.1. .23.1 24.1 57.9  45.6-



'"APPEVDIX T

22.1

Rzchester Gas § Elcctric Corporation : .
- | o - Page 14 of 16 - -
TR e =
Load, quac1Ly and Rcserves (NW) '
‘ lJLtCJ.
1971 ° 1972 ° 1973 1974 1975 1976 1977 ° 1978 1979 1880
Forccast Pcak Load 832 893 958 1,029 1,104 1,185° 1,274..1,374 1,&83_ 1,603
Total Available Capacity 1,007 1,122 1,389 . 1,38V 371 1,463 1,555 1,697 2,339 2,336
-Estlwatcd Rescrve - MW 175 229 431 357 267 . 278 281 -323 854 733
- % 21.0 25.6 45.0 34.2 24.2 23.5 22.1 23,5 57.5 £S5.7
Effcct of Contingencies
Contingencz
None
Estimated Rcserve - MW 175 229 431 352 . 267 278 281 323 854 733
- % 21.0 25.6. 45.0 34.2. 24.2 23.5 23.5 57.5 45.7



- Statewide
oLtactwide

Lo d Capac1gy'11d RnseWVe (MW)

1971

1972 1973

Surrﬂr

*“1974"’1°7S;"1976"'~1977=‘

APPE\IDIX IV

E;Paqc 15 o;-ls

.

1979"'1930'“

1978
Forecast Peak lLoad (C01nc1dcnt)18 069 1J,,so“2iT%Z7‘2z,357 23,725 25 ,069 26,446 27,882 29 355 30 900
Total Available Capacity 22,269 24,053 26,619 28,964 30,084 32 ,222 34,783 36,871 39.061 40,746
Estwwatcd hcccrvc - My 4,200 4,303 5,592 6,607 6,359 7 ;153 8,357 8,989 9,706 o , 846 -
_ | -5 25.2. °21.8 . 26.6  29.6° 206.8 28.5  31.5° 32,2 0 33,1 31,9%
“fEffeét'of”CEhfinqenéies
Contingencyv - ,-
1. Indien Pt, #2 . (873)
2. Bowline Pt, #1 i - {600)
3. Fitzpatrick:. - - (825) (82
4. Indian Pt. #3 o (873} (873) )
5. Astoria #6 . (8007 (800) - o -
6. Indian Pt. Uprate ' - (184)  (254) (70) . (136) - (66)
7. NYSEGG '76 unit (600) - ‘
8. Ninc Mile #2 SRR (1000)
9. Shoreham (820) - L R
10. PASNY PSiI ~ (1000) (1000)
11. O&R '77 unit . (300) - _ ‘
12. C.E. Fossil unit s 800) - (800) (800)
13. Bell Unit - c_ ) 58303. 23%837
l4. Nuclear. #4 ' h(llls)j:
rotal Available Capac1ty ’22 269 zz sso 25,794 26,456 28 411 30,618 33. ,229 34 001 37,295»37t§55 -
Estimated Reserve-MW 4,200 2,850 - 4, 57674, ;109 - 4, 686.5,549 ¢, ;783 6,119 7,940 7735
-% 23,2 14 3 722.6 18,7 198 2.1 ’25.7 27.0° 72278



Statewide -

.

o TAPP‘“NDIX I

Total Available Capacity _
Estimated Reserve - My -

<

- va

22,214 25,908 24,915 27,874 28,939
4,580 5,212 6,038 6,815 6,643
V260 "27.9. T30.4 32 2 "29. 8

fPage Q of1§-
i Load Canac1gvlanc Reserveg'CMW) L o u ; :gﬂ o f
_ P v WlﬁtCT- | 4 - ’
' ’ '1971 1872 . 1973 1974»A~1955 1976' ‘1977 1978 . 1979: 11980 o
Forecast Peak 5353  R | 634:13”696'1§;8?5 21,959 22,296 23,522 24 ,807. 26, 153 27, 574 29 ,052
Total Avaiigble Capacity 22 ,214 25,38 1 26,758 39,372 50,612 32,772°35,750 37,820 39,204 41 890 §
Estimated Reserve-Gi 2580 6 C 6,863 2,313 8,315 9 250 10,943 11 602 11,630 12,838
R -3 26.0  35. s 34.5 42.2 37.3  39.3  44.1 .44.6 42.2 44. z;
Effect of Coqungcnc1Ps : | : i f
 ContiEgén¢y' ;
1. Indian Pt. £2 (873) :
2. Bowline Pt, #1° (608) v | s
3. Fitzpatrick ‘ (025) (825) . v
4. Indian PL.~,3 (873)  (873) :
S. Astoriaz £6 (8¢9) (890)' _ .
6. Indian Pt. Upratev ' : - (184) (254) (70) (136) (66)
7. NYSEGG (600) - : I .
8. Nine Mile #2 - ; (1000) (1000) o
- 9. Shorcham - (820) R RS
10. PASXY PSII S o (1000) (1000) o i
11. OfR '77 umit - (300). .
12. Ci: Fossil Unit o (800) (800) . (800)
13. Bell Unit (830)  (830) - (830)
14. RNuclear. £4 ' ) (1115)

e .
31 168 34 196 34, 120 36- 438 39 079 i

7, 646 9,389 7,962 8, 864 10, 027
- 32.5 37. 9_, 30 4 32 1 34, 5



e

'GENERATING CAPACITY ADDITIONS (1971-80)

. Company - -

'*Céﬁifal Hudson

.”';'GQS'&_Electric

- . Corporation

Consolidated
~Edison Company

~ of New York,
- Inc, o

Long Island
Lighting
company

Unit Locatién’

"Roseton 1 (1)

;ﬁbsetOn 2 (1)

" Indian Pt. 2

Barges

Indian Pt. 3

. Astoria 6

Ind. Pt. 2§3
Uprate

Undetermined

~Undetermined

Ind. Pt. 283

 Uprate

 Undetermined

Ind. Pt. 2§3

Uprate -

Undetermined.

Northport 3¢

Glenwood.

Undetermined

Undetermined

Shoreham

Undetermined

Undeterminedv
Undetermined

\

Type

Fossil .

Fossil

Nuclear

_Gas Turbines

" Nuclear -

Fossil

'Nucleart

Combined
Cycle

Combined
Cycle
Nﬁclear

Fossil'

Nuclear

Nuclear

Fossil

" Gas Turbines

Gas Turbines
Gas Turbines

Nuclear

Gas Turbines

Gas Turbines
Fossil

[

“APPENDIX II

Page 1 of 2
Date of . Size
Service T (MW)

Nov. 1972 600
May 1973 - 600

1972 873

1972 348
1974 873
1974 800
976 14
1976 400
1977 200
1977 70
1978 800
1978 . 66
1980 1,115

June 1972 386
May 1972 107

1974 260
1975 200
1976 820
1978 280
1979 340
1980 600



’{ﬂCodenv

.;;j Neu York State

- Electric § Gas
- -Corporaticn

Nidgara Mohawk
Power Corp.

,Olarvo and Rock-
-land Utilities,
Inc. o :

'Rdchéster Gds-éndU
:_Elqctric‘CQrp.w"

‘Power AuLho'it) of
' the State of New.

Yor}

Notes:

(1) J01ﬂt owne d ‘“Cgﬂtde Hudson (20 )

Unit'Location~T“

’-Homer City Upratef?
Homer City: Uprategg
)”Undetermined

- Bell

Nine Mile Uprate

Oswego 5

‘Nlne Mile 2

 Undeterm1ned

Bowline Pt.

Bowline Pt. 2 (2)

:vUndetermined;

Undetermihéd“

Ginna Upréte_

Ginna 2

Gilboa '
F

Fitzpatrick

- Schoharie

Conqolldated Edison (40%)-

7(2) Joint owned - Consolldated Edlson (66 2/3 ) - Orange and

. Roclland (33 1/39)

12

Pessin
iFosSii
. Fossi1' 

Nuclear.

* 'Nuclear

FoSéiL?ﬁ

Nuclear

Nuclear

Fossi1 

Fossil

Fossil

Fossil

:NuC1ear;'.

Nuclear -

PSH (3} 

Nuclear

PSH (3)

1971

1972

L1972
1976

1978

fo74.

1977

. 1980

1974

1977

lere
1971

1979

1972-73
11973
1977

.. -100

875

1,000

600
600
/300

400

65

1,000

1,000

825

1,000

-;NiégéfauMohawk,(40%j -



Individual Generating Station Cépabi1ity“Summary

Company

Central Hudson

Consolidated
Edison

At July, 1971

Station and Type

Thermal (Convéntional)

Danskammer

Poughkeepsie

Total Thermal Conventional

“Gas Turbines

CO‘Sdeie.
South Cairo :
TOtdl Gas Turblnes

'H Yy dro

.Nevers:nh

High Falls

“bashville

Sturgeon Pool
Total Hydro

Diesel

Danskarmer :
~ Total Capablllty

Thermal (Conventional)

Arthur Kill

A“LOlla

. !East River.

Hell Gate

"Hudson Avenue

Kent Avenue
Ravenswood = - .
Sherman Creek’
Waterside

'a9th Street

74th Street -
. Total Thermal Conv,

Paqc l of»4

apablllty—MW'

u"pmmc T

o

POt
O

-t

Ay

f

]

!

CHE N B SR

Pt

B0G

1,453
B R

315
66

- Ba

1,769

135
498
121
140
6 bu‘

Winter

511
10
521

-+



1 v .

Como z
Con olldgted

"Edlson (Cont'd)

‘Long . Island -

Lighting Company

~ Station and Type

" 'Nuclear

‘Indian Pbinﬁ*

" @as Turbines

Arvthur Kill
" Astoria

Hudson Avenue
Indian Point
Kent  Avenue.

- Ravenswood
"Waterside
"59th Street

74th Street
Total Gas Turbine
(Exc.ABarges)

' Gas Turbine (Bargésf
- Gowanus |

- Total Gas Turbine

- Total Capability

Theérmal (Conventional)

E.F¥. Barrett

" Glenwood

Port Jeffersoﬁ‘

- Far Rockaway

Northport
Total Thermal Conv.

. Gas Turbln@s'

"E F Barrett

Glenwood

Port Jechrson
Northport
Shoreham

. West Babylon C
. Misc. Gas Turbines

Total Gas Turbines
Diesel e

Toﬁal'Capability

‘Page 2 of 4

ﬁCapébility%MW:

© Sunmer ‘Winter
2600 . 2657

16 - . 19
645 792
82 99
35 43
22 30

412 467
34 42
34 42
34 42
1,291 - 1,545
636 1776
1,927 v 2,375
8,872 9,436
- 398 402
392 . . 397
490 498
115 115
172 772
2,167 2,184
342 . 399
17 21
17 21

17 21

49 56
112 127
46 58
600 703
13 13
2,780 . 2,900




 V7CdméénX'f

. "N.Y.S.E.&G.

© Niagara ‘Mohatik

" Station and Typeé '

Thérmal (Conventional)

- Goudey

Greenidge
Jennison

‘Hickling

Milliken

- "Homer City (1/2 Share)

Total Thermal Conv.

Hydro = .

Misc. Smaller Stations

i

Diesel ’

Tocal Capab ¢¢¢Ly

: Thérmal (Conventional)

" Os wegol
‘Huntley

Dunkixk

. "Albany

Total Thermal Conv

Nuclear
‘Nine Mile Point

' Gas Turbines

~ Albany
° - Rotterdam 3
‘ ToLal ‘Gas Turolnes

"Hydro

Colton -
. <Trenton.i L
- School Street °

' Sherman Island

Spier Falls.

. Stewarts' Bridge .
Misc. Smaller Stations

"Total’Hydro

“Diesel

Total Capability

" CcHpability-MW.

“ Summer

- ‘A‘I\_t‘
&g FTUD

. 501

WLnter‘QQ'

’158
19 7 ‘:3;;

IS E o
Cox w o N
MR A 73 b
N s

290
550
1,354

180"
180

28
30

29
50
36
_ 484
686

11

3,953



"'ff;Statiah_and7Typéﬂ

y
S

'“’Thermal(Conventloral‘

o 'LOV\.tt a

j'xQHydro;'

' .Grzhamsville
"Rio

arifSw1nging Brldge
- ‘Mohgaup

Total Hydro .

' E'Gas Turblnes

‘-4  Shoemakcr
'-ﬁHlllburn

Total Gas Turblnec

i:,JTQtal Capablllty '

» ;,‘-"' .

.

 Thérﬁélf(ConVéntional)

"_ Russell-f'
v_fYBee bee

. “tation No. 8
= Total Thermal Conv.

~Nuc7ear_

:fGlnna

'*_fGas Turbines

“Statlon No. 3

' station No. 9

Total Gas ;urbines

f:i“Hydro o

' ,Stat1on No. 5
Misc. Smdller Statlons

 Total Hydro
jblesel
Ginna

Total Capability

" Summexr

517

18

10 -

7

37

|

[2)}
W
€4

|

425

SR &

42
11
~ 53

wm‘

]

,12\ff ;

"Winter . -
N g

azs

18
.19
36

10
too
{=




RARS

GFNFRATION VIX -

APPENDIX IV
Page 1 of. 2

INDIVIDUAL COMPANIES

‘ 1971 GENERATION MIX

 Total

fi;Utiritgfﬁv . PSH

»Central Hudson-ﬂ
Gas & Electric
Corporatlon

-‘Conqolldated

¢ Edison. Company .
of <New York '
Inc .

 ";Long Island

Lighting~
Comnanv _;3_-

i‘New &ork State
:Electric- § Gas
Corporatlon-t~

_‘f'Nlagard M:Lawk_

© Power Corp. . .

‘,jOrangc and Rock- - ..
‘land Utllltlcs,' .

111c

’Rochester Gas -
] and Electric.
‘ Corporatlog_-}
Powér,Aﬁ{hS}ify‘
of the
of New York
. Totals - MW

0
- %

Statcz‘f

R I

 7Hydro
2 4

40

44
13203

- 74080
1802

.Fossiif:.

521

6615

2167

1351
2395
517

C o472

14041
62.9

Nuclear

260

425

1185
5.3

500,

.41

1913

- 613

A. 139’

3029
i3

- Diesel-GT

.6

3922 ¢

611

8788

2780

1407

635
989
3203

22335

100.0



, ON MIX - INDIVI DUAL COMP AJ\IIE

f1980 GENERATION MIX

",,iﬂ?drofl F05511 Nuclear D1ese1 GT

,. __.::Tot_als Mw zooo 4058}" 19773 ~110006 - ;_5.1:'6,41'.,, - 41001':f

4.9 ;9;9;*?:21;2;;7;.,24;4; 12,6 10000

o\

1/ Combined Cycle Included
2/ Pumped Storag%‘%ydro.







