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First Floor inmariag Ro
13 7515 Eastermn Avenus
Silver Sprina, Maw=-Ia |
& - i
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EAR:bwil PROCZEDINGS
sl
< MR, RIESER: Mr. Chalxman, therg L& a3 wathar !
3 I still outstanding, That ig =he matter of tha arhinsic

4 i1 marked for identification z3 Anpliesnss Zxhibis 1200.L).
-1 I don't zacall if that hed Sewm oved iais

) . evidence bafore, but if i% hasn't, I rould nnove i¢ {ate
7 || evidence,

8 MR, MELVIN BERGER: The Denar-ren

9 admission of this document on a nunber o7 AiZforsne zrounds. ‘

10 Firet of all, we have & documant hore which i

-

w

11 a fairly detailed enginecring study, and it dreaws a number

12 H of conclusions, such as one that appears on page nomberad

12 I that based on analysis of recent and projected trands, and

14 than they draw a conclusion from that.

15 Wi thout the cpportunity to cross=-cxanine the

18 preparer of the document, the Department has anc way to £ind out

17 || the basis hehind this.

18 In that particular paragraph, fur example, we doa't
13 I} knov /hat trunds they were looking at, as far as Aspinwall

was ooncernoed,

- Are e lookinn at protezting into the future on
20 ! Astioeat’s ability £o buy power from Duguesme Light and

i
: . |
X ? i 1t? And _t was avarlable con that basis? Or were ‘
; |
N q ¢ looking ar " pd wall aaviaa wo cenerave their cvn power, i
{ :

2+ || pecause Nuquesne was re‘using Lo sell tha system wholesile nowedq?
{
!
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I think the entira document

given a full and fair cppertinity to cot2u-eximing eon
cenclusicns like tiiat and other informatizn <uicailaed 4a enl

docunment,

In additien, I would nocz that wirsually he entl:
document is cencerned with & ter-vear period Zronm 1955 arcugh
1964, which, of course, is prior 4o tha Santomber 1, 65
cut~off data. And I weuld aize note cthat the Denariment
has been held str.=tly %o that dets by Aonlissats wio hova
cbjected, and usually successfuly, to virtuall every Jdocumaat
that dealt with cvents that cccurred pwoior o September 1, ;34,

If that date is to epply to the Desoremoni's
getting information in on avents oceurring prior o that
date, I think it would have to apply to Applicants, as well,

MR. RIESER: I tzke issue with the Dspartwment's
gtatement that the bagis for the conclusious is nat clonr Sven

tha documant.

I believe that the zraport is very claar. The
conclusiong they outline are sumported by othar ianformarion
contained in the doccument.

I think the Departwant would have no @iffi-uicy
determining what was the besis of the cencinsicas moda.

Secondly, I right voint cut we have a orcalan hare,

because the situation withi respect to the Burougn of Asninwal
teok place in the middle of 1966, =2ad this ~opor: is baing

O O—
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submitted to show tie situatien
September 1, 1965, alrsady *rezy

That i3 part of the

documan® is relevant,

= o

oy
fo o v gn
~UR w58

secausa

that were made to the Borsuch of 2apinwvall

Regardless of the justilica:icn £45z tha
recommendatione, the fact that sormecr: was ragennending o the
Borough to sell its system is a matacially velevant fas
for this proceeding.

CHAIRMAN RICLER: Who iz the son wedy?

MR. RIESER: The somebeldy is en orcanization
kncwn as the Pennsgylvania Economy La2aguc.

CHAIRMAN RIGLER: Who are they

MR. RIFSER: They are za indesendent caTporaction
which is fundad by various asurces ‘hear aecld theiselves

out to municipalities in Pennsylveaia Yo pericra vhatevar gtudisz;

thogse municipalities might ask thet inseicuticn to do.
In this case a transmittal lageos by the

Pennsylvania Econemy League recites Shat the
Aspinwall requested the Pennsylvania Scenomy
thelir system and make various reconmendations.

MR. MELVIN BERGZR: Mr, Chairman, I think that the

——

Department -=- this is one of the problems we have with the

document, We must have an opportunity to daterrina hew

ha

-

ndependent the Pennsylvania Ecounomy leagua is, hava rsacon

e G
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to balieve that it is in sart,or has teen in Che

part, funded by Duguesns Light,

G
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couldn't do chat, whezhar ov not

intrecducsed into evidsacs.
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CHAIRMANM RIGLER: The cbhiection will Lo sustained
and we will not raceive it intc evidence. Tha ssazon o
that ruling is that althcough it ig advansacd 28 an wnsponsorad
document, it ig not a self-geraratzsd docusmant Zrsom tal
Duquasne files, It does not represent 2 lscument, that was
prepared by personnel of Duquesae in tlh
their business, which makes it, as the Deparsment hea
Pointed out, difficult tec accent the conclusions ng th:
conclusions of Duquesne or to accsp: che informacica az
something that has been developad by Duquasna.

And without the ovportunity for cross--exaninzticn

L
¥
ol

wa cannot receive this the sam2 as other urspoass
decurents.

MR. RIESER: Begoing your pardon, that giouid
sounds like a concern over authenticity which I 2id ao: hear
raised by the Departinent,

CEAIPMAN RIGLER: It shouldn't have soundad
like a rejection on the grounds of authanciczity. 7The soa=a
might accept the preparation by the Peansylvaniz Zcoonery

League, although my question as ¢o who thev arec asi

stands,

ps
-

I'm not satisfied as to what the scure:z o :hair
fund might be. 1In terms of our sustaining the chiection,
i1Qu might be better off i{{ they wers antirely funded hv
Duguesne, because our preblem is we cant look bzhind he

validity of the conclusions as the document iz o Ferzd now
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so the obiection iz zustainad.
MR. CHARNC: I!fr, Chairman, may w2 inouirs st

this time if Duquasne Light has closed ¢he precontacion ol

rh

its direct case with the exception o any joint caze Heing
put in by all of the Applicante?

MR, REYNOLDS: Mx. Chairman, 20uld I, hefora2
we move on, ask for a clerificatioca? W& have had 2 nvmber

of unsponsored documenits that have Leca n3t 1o and noak

offerad by the Appiicant in this proceediny. 1'm nose
clear as to what the bazgis is for z2na lae ruline. Could
you previde a clarification for the record, bacance thare
are -~ there are 2 vast number of documants whish ware Aot
gererated by the Applicant or authored Ly the ~oplicanc
which have come into thi:z proceedine as unsporscaad desune
by 21l of the cther pasciss,

CHAIRMAN RIGLER: We have takzn ch-
the documents on an individual basis and mads our ~ulings
accordingly. I see no need for clarificatiasn. “hat
objection wasn't raised. DParhaps the Boaxd difn's have
to consider it.

MR, REYIOLDS: That objeccion waz railsed
continuwously and overruled.

CHAIRMAN RIGLER: You made incuixs of Daquesne
about the completion of their case?

MR. CHARNO: That's corract.

P —————-
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MR, RIESER: Mr. Chairman, .l have a little bit

"

of difficulty responcing to that inguiry. erhaps yo'1 ezhn
correct me if I'm wrong.

It is my undarstanding cthaz, or 2% least iz is
my impression that it has been consildarad tha: Suquesae
has no cgée separate from the other  pplisants, and ia that
light I can't really say Duguesne's =as2 i3 closad because
Duquesne is one of the Applicants.

I1f, on the cther hand, our case !¢ somechiac
separate from that of the other Applicants, then perhaps
I can respond to your recuest.

MR. CHARNGC: The Department’'s iaquiry is directed
tc whether Duquesne intends to put on any furvher 2:aibiszs
through its separate counsel or anv further witneszes. It

is our understanding that joint counsal is putting on exper:

presenting something resembling a direct caze for 4he
individual companv.
I am asking if Dugquesne's indiviiual ceoungsszl

has completed the presentaticn of thei

]

case 18 crposaed
to the expert testimony and axhibits being placed in cvidaence
by counsel for all =f the Applicants.

MR. RIZSER: I'm not prepared to ke able to say
whether or not that is the case touay.

CHAIRMAN RIGLER: All right. It seams to ma that

e S ———

PSR —
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one issue that was left open was the so~callad  =ule 18
issve. 1In our discussion of that we inviced Svxuscne's cemnsaell

Mr. Olds, to comsidar bringing azo:her witnaus in to
testify with respect to the applicability of =izt rule,
And to the scope of the rule. And he isligzarcd chzt he weuld

consider that invitaticn.

O
W
t-

The Beard did not requizse tham o 4
suppose that really rasts with the discraecion of Puruzsne’s
counsel,

MR. RIESER: I thinXk that's corract.

Mr. Chairman, I might poiaz out in light of your

ruling on the Pennsylvania Econemy League ropart submitss

v g
(9
o
w
Q
[
e}
Q
3
1
S
1
L

to the Borough of Aaginwall, it micht
CHAIRMAN RIGLER: I can't hear yon.
MR. RIESER: In light of wur wruling on ipplicaac's
Exhibit 120,it micht be necessary for us to oxtain a witicos
from the Borough of Aspinwall t; identify %hils regort ang
tetify as to the circumastances under wnich it was ysoaivad
or prepared or from the Fennsylvaniz Zconemy Ioavua, That
is just cne axample of why it is Qif ’icult to rsspond to ths
Department's inqguiry.

MR. CHARNO: Again the Dezparimenc’s cbijeution did

 ad

not go to the authenticity of the zgpert, but ths o

R o 13 B )

stances under which it was prepared and the assurptios:s
s

underlying the rerort.

- —-——-‘_-————ﬂ
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CHAIRMAN RIGLER: All right. Mr. Smish Zzas
reminded me pursuant bto M, Bevnclds' iaquiwry, andé I sili
nct prolong this, that we also, in malking cur evidanciary
rulings sometimes have leocked e the ralisnca of the
company in whose files an unspeonsored decunanz wis Zoad or
to their acticn in connection with ¢het decumants.

MR. ZAHLER: Applicant's anext writnesz 12 L/mn
Firestona,

Wheraupen,
LYNI FIRESTORE

w:s called as a witness on bH2half of Applican:

and, having been first duly sworn, was examinzd andi tastified

as follows:

MR. ZAHLER: Mr. Chairmen, at this tin

()
4

would

like to mark some document: for identificatisa., I raqu

> -
L

w
'

that Applicant's kxhibit 122 be markad as the preporad
testimony of Lynn Pirestone, consisting of a covar shaet
and 27 pages of testimonyv.

Applicant's Exhibit 123 re marked as <he addzzéun
to the prepared taestimony of Lynn Fireston2, consisting of a
cover sheet and two pages of testimony.

That Applicant's =Sxhibit 124 be mariad 2z 22D
paper cf nine pages entitled "The CAPCO Grovp Crobability
Technique for Timing Capacity Additions and Alloeaiion of

Capacity Responsibility," authored bv Lynn Firestone,
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Alexander (1. Montay and William D, Mastar:z.

Applicant's Exhlbit i be mavrked a3 an ll-page
document entitled "Capacity Allccation Study," zeasiziiac
of a four-page summary, Exhibits 1 chreugih § =aviced, and
Exhibits 5 through 7.

DIRECT ZXAMINATION

BY MR, ZAHLZR:

Q Mr. Pirestcne, are the decuncents 4hat harse baan
rnarked as Applicant's Exhibit 122 and 123 the :t:istimoay

7ou prepared for filing in this croccading?:

A Yes, they aras.

0 Is the documaat that has baen marke as
Applicant's Exhibit 124 the article reforred o in the
testimony you prepared for this procesding?

2 Yes, it is.

Q Is Applicant's Exhibit 125 a furthor deotail of
the study that is refaerred to in your teatimonv?

A Yes, it is.

Q Po you have any corrections to the testinmony =hat
you prepared in this proceeding?

A Yes, I do. With respect to Exhibit 122, thnera is

correction on page 2 that should ke mads., The second lLine,
the date 1267 should be changed %o 1363.

Cn page 17, the first lima, the word follewing
Schedule G, "principel,* should ba changad oo zha letsars

"pre~."

— - - — . S ——————— —— - a0 -
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Q So how does line 1 n>wv read on paga 172
A "Pocket costs and schedule G pre-csaimaveizl.”
2 Mr. Pirestone, if I waze to ask wou ihe gquostions

contained in Applicant's Zxhibits 122 end . .2 £sdas, would
your answers be as they are raflacted therzia?
A They would, yes.

MR. Z2AlLER: I mova into evidence a: ¢his %inme
Applicant's 122, 123, 124, and 125.

MR. CHARNO: I den't belisve we haove had any
statewents by the witness with respect to 125,

MR. ZAFLER: The witness tastificd iz vas a
further detail of the atudy rafarred to in Lis axhibis.
If Mr. Charno would like to cross-sxani=ze ainm shoue that -

MR. CHARNO: 1I'm sorry?

™

MR. GOLDBERZ: Before vnu rule on the sifar o
these documents into evidencs, I would like to acsk tho witnsss
some questions on voir dirs.

VOIR DIRE EXAMINATION
BY MR.COLDBERG:
Q Mr. Firestone, do vou consider voursel? on
expert in the field of probabiiity tachniques?
A Well, in certain areas of the ficld of probability
techniques, yes.
Q What are those arezs?

A I consider myself to be axpert in ths theory of

S

P U ——
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what has coeme to b2 knewn as tho
In the analysis of and the «f:ablishm

standard for our pool. I weuld

in the operation of ihe digi%al computer sShat ngessry
to perform the probability calsgulacieonsz.
Q Would vou plezse ¢2ll ne what S3groes vou hawvae

received in the field of probability
A I have raceived no dagrass in
robability statistiecs. I'm not roally a

suwech degrees.,

Q ou are act?

A No.

Q Would you plause list 21} cf tha papars vou have
writton on probability technioquus othur than :he oue chaw
is marked ue Applicant's Ixhibit 1247

A This ie ths oniy published paper that I have
co-authored with these other gentleman, tha onliy published

paper I have participated in on mmbabilivr.
fleldl of

Q Do you have any decrzss in any

mathenmatica?

}

A No, my degres is in alsctrical

: .
agineering.

"

Q Have you evar done any graduate wort in pwsbability
and statistics?
A Informal study at tha graduate leve., kot

again not resultiny in recsipt of a formal deurea.

———— . e . . s~
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Q0 Would you state the courscs vyou have tzien in
collaege con probability and stacistics=?

A That taxes my memory s3cie, hHut I have taken
college courses in advanced mathematics, 2aceTy o7 nuiters --

Q Would you pl2ase limit your answer --

MR. Z7HLER: Could the witness please finish
his answer?

THE WITNESS: Of course, all of tha bagic
mathematics that are ra2quired in an zginszring dacree.
differential and integral calculus, advancad aleozkra,
trigonometry. Since graduatine Zfrom collocge I have
mentioned taking other study courses. The most signilicent,
perhaps, is the tims I spent in :he power systsa onginesring
course that Generax Elsctric Company cifars.

That occurred, I believe, in the uinter < 1957,
'S8, and it was an eight-manth courre during which aoain thore
vas heavy concentration on differential calculnuz, theouwy ol
nunbers, matrix algebra, and of courne the applica:lion of
those techniques in the other courses that I studisd at that
time.

L have forgetten the year, but scmzvhare ia ny
past I took a course that was sponcorad by the liron Zestion
of the Institute of Electrical and Electronic Zngiaszers
having to do with probability thecry and probability

mathematics. To the best of my merory, that swararizaes oy
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1 formal training in mathematics.

e . e ———

4 Y4 %n . - la,y mimaad Ve
&G AdXNT OO TOV'eE X o gt < |

i

2 MR. GOLDBERG: I wou
3 the witness' answer as uaresponziva. 7The gurestion wasz,if |
4 || you want me to rephrage it or I cai a3k sha rarortar 1o

S read it back, pleace state all of “he courcss vou havae

-

6 taken in college on probability techniguaes uv probabllicy

e

and statistics.

o Mr. Firestone's answar to the field of wothematics
9 as a whole. With the axcepiicn of one course, all wers

10 not in the field of probability stcatistics.

1! CHAIRMAN RIGLER: Jechniczlly you v b2 enrrece

12 that the answear did not directly respord, pbut I kelieve it

12 certainly develops the area =f the witness' knowlieduc,

p;i which seenns to be what you are probing. My inclinctien

15 || is going to be to leave that answar in the recozd.

. e e A A

16 (The documsate raferred teo were

17 marked 2pplicant's

18 | Exhibits 122 thzxa 125,

19 respactively, ior idantificetic:.)
z0

& 8 8 B
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Q Mr, Firestone, what theorvan {s zatisiied iv &
relationasnip betweanthe fraquency funceiorn 2and che Jistrels
functicn?

CHAIRMAN RICLER: Moy I haar thet agala?

(Whereupon, the reperter read +ha vundiag
gquestion, as requasted,)

MR, ZAHNLER: I object. I doan'c holisva ghio
ic proper voir dire, bui is ncra in the nctuzre of orcese

axamination.

MR. GOLDBERG: My, Chalirnen, wie Witnc:z sgcoid

that he congidered himgelf an exper: In cerciin pares of

probability techniques. This quesiien is ainsd as

=
s

very fundamental concept of probebility teshniguas.

I think the answer tchet the Witneus giv

5
-

esd T
Vi~

further establish whether or act he, indeed, is on nuper:

in some field of probability techniques.

Mr, Goldberg to cross-exanine the witness on 14, 4h

1s whather or not this

MR, ZAHLER: X'm not dsaying the xichc of

tha Witness.

sustained.

(The Board confers.)

-
-

is proper voir dizs examizaticn 2F

s
P8 50 T iR
3

CHAIRMAN RIGLER: The abjzetica is going te ba

The question might fe approprizte for

o
-

'L

o

.

s
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cross~examinaticn Going to the weight to be givea %3 21e
witness' answers.
MR. GOLDBERG: I think it might s paprosxiata
to have the Witness excusa:d ncvw.
CHAIRMAN RIGLER: Al xight,
(Witness terporcrilv oxecussé.)

MR, GOLDBERG: !lir. Chairman, I helieve there i3
a sound basis for not admitting i, Firssienae’s tsitincny
in its entirety.

I think by the arcwers My, Flrosicd has given
to the questions this meorning and by his tsstiiony {tsell,

de has demorstrated that he is not qualified o give expir:

"

testimony on probability tecr gues, as arplicd Lo allogatiag
capacity or reserve requirements,

However, Mr. Firestcnn iz zppareasly thz hest
vehicle through which the Staff can demonstrote =haz 4he
CAPCO method of allocating raserves contains intzraal
inconsistenciee and is inherently bilascd scainis srmall
systems,

Therefore, I will not move %o ctri:as all ef
Mr, Firestone's testimeny. I will,however, wove to pirito
that portion of his testimeny which kugins oa pacs 2, liie 15,
and goes through page 17, line 3,

The basis for that -=-

CHAIRMAN RIGLZR: Pzge 9, line 135?

w—r A — o
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MR. GOLDBERG: Tarcugh paga 17, line 3,
m 4 - . 2. 3 < e _ - - g -
*he basis of 1y moticn €0 3trike als se-iden

of Hr. Fireastcne’s tastimony is thaz 14 is fasgwzl teciisony
and not expert %tcotimony.

It is not any cestimeny on which liz, Pirrciona
basas any cpinion, conclusion or infarence, It ig testizeny
concerning the CLPCC agracsments which .gpezli fnr thensalvas,
These same facts that are contzained in thie poriicn of
Mr. Firestcne's testimony are cvailable mors .rslishly
from documents which are alrzady ia evilenc:.

Federal Rule of Evidance 1022, ¢thz npe3t cvidaaes
rule, requires that the original writing cr a2 duplicate
under Rule 1003, be received into avidenes with wespec:
to the contents of the writing.

Now, this metion has the e:

. = ;g
SCe gama a8

v

the moticn that was made by Asplicarts with rzsnaect to
portions of Dr, Guy's testincay.

The cbjecticn thers was there werse civiain
portions of his testimeony which wera .actual ond dia no:
form the basis of an cpinion, conclusion cr inforancs.

I argued against that obiection on cha basis
that the Applicants had an opportunity <o crocs-exzrina
him all they wanted on thosc portions of his tcatinony hima

contained factual material, and the Beoard sustoined

Applicants' objection, because that mazzrial was not thz basi

o 0 ——————————————
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of an opinion, conclusicn or infarenca,

I think the samse nmotion apd samsm argwwens appllas
with respect tc this porticn of Mr., Firsstiong’a i2silicny.

MR, SAHIBF: Do I undavstand that ts D2 all of a2
cbjecticns the Staff has?

MR, GOLDBERG: That iz corract, at tn.c Tina,

MR, ZAHLER: Mr. Chafigman, eéssuaniang oo

moment that we consider thiz 285 fect %testimcody, I 4o not
understand the basis for sxecluding itc Iron: the fasiim:iny of
Mr, Firestone., Tha éifferenoz between Dr, Suyta

testimony and !Mr. Firest-ne's testincay wee that Dz, Cu

had no first~hand knowledge con tha fact he was tos=ilring
about., It was on that basis that &he Scard excliudzd portions

of Ur., Cuy's testimeony.

A

ireatone’s testimeny goes L2

= - «la - e T L

Mz,

themnsaelves,

The dccumants arz in evidezncs, Thev mani bthe
best evidence rula,
The beat eviéance rula &o2s neot feal wiza how

CAPCO operates under thosa dccurants,

The agrzenents are cemplicatud, he Zoard oa
a number of occasions has asked for expienation. +2

proffer Mr, Firestone to give the explanation, so the
feced

other side can creoss-examine, and we are

that this is unapprepriate, and that cthe evidenc: ia xeora

-~ Ty e -
I S e Teb =

o b ek

=
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reliable from the documents. !Mr, FTirestons tastliy as to

how CAPCO operates undeyr whe <¢

0
a
L
-
.
PN
L
WO
i
’
-
«
L)
=
H
r
:
-

17,

There 13 nc raason Lo &3suna My, Pivsatona's
testiomy is at odds with the dcocoument and, .Lf che $tall
believes it so, thay can cross-ananins aim 3 izt efac:x.

I cbject to the approach of the
to ask Mr, Firestaone quaestions as to the eupert hesciuony .
C astigate the expartise, not ruige &n objsciica.and then
raise objection to the expertice of his tostinony,

CHAIRMAN RIGLER: These arc s@parats,

MR, ZAALER: I did not undarztznd Lhat they wise
offering objecticn on the insxperiise of Hr, Firsgtora,

If that iz the cacz, I don’t underztand the
comment of Mr., Goldbarg on iy, Firestonz’®s emparilic:,

CHAIRMAN RIGLER: Do you have a page zeilazerce
on your ruling on Dr, Cuy'’s testimony?

2 T e = ~ N s
- L Tasrat D

1

MR. GOLDB2RG: 2013 %o 27
Mr., Zahler's comments, I would urge the Board =g exaninz
the argument made there by Appliconte, and the arowent
made there, and to exanine Mr, Firestone's Lizciwcay betizen
pages 9 and 17.

It is not trua he only testificsg thozz,q8
Mr. 2shler sssertsd, about the way CAPCO cparates undsr the

agraements.

U —
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CHAIPMAN RIGLER: Let's assuma he d2as <o
things in that tegtinony, as I take a3 hoeLy lech =zt it
That he discussas the contant of the ~yrsanznts chlieh
relates to your oabjecticn =hat th2 agresmenza spa.k for
themselves and alzo that he describes scme oI the copzrating
techniques of the compani2s uwnder thesze acyraennés.

Does the Staff see any prejucdice in lezviny
in that p=rt of his testimony in w
summary form the nature of the agracronts?

MR, GOLDBERG: Yez, the cppropriate time for
Mr. Firestone to testify to theat is waan L2 apgears
here as a fact witness. It should not bz raiszd to the
level of experﬁ testimeny. It has ncthing whaccoever
to do with the rest of his testimony.

I claim it is inapprcpriate to intrcdusa

 this material as part of his e:xpert testimonv.

CHAIRMAN RIGLER: How about the day-—to-—dav
cperation of CAPCO, pursuant to thesa asgyeemanie?

MR. GOLDBERG: X think that is norz approrricis
for his appearance as a fact witness.

He can describs how,factually,they operats wmder
them on a day-~to-day basis,

CHAIRMAN RIGLER: If this will ba uis tastinony
as a fact witness, don't we save time by having it herz in

clean, consise form in praprinted testinmony?




MR. GOLDRERG:

now, and when h2 cones

”®
J
(3]
(%}
1
L
V)
ra
™y
(9]
“
1

introduced, when he

(&)

4 The important thing he dseas not ba:2 opiaions, i
) conclusions and inferences on tihat and, therafors, it iz i

G inappropriate as zxpert costimeny.

~1

|
i
|
i
!
MR, ZA4LER: I would poin% ouk whan Kz, Firsstonz |
!
|
3 is returning, hae will bec testifving on hohzld of Cais i
a Zdison as a fact witne: !
10 Tha gstatement My, Pirszionoe testifies %o within |
11 8 and 17 deals with CaAPCO sgrzerants. and b2 is

12 testifying oa behalf of all innlicaniu, %o folloy e
13 procedure Mr. Goldberg suggssis, & would raguire

14 Mr, Firestone to testdly and then sach of the Spoliconts :

15 to testify one after the other., I don't =22 ithz ropces !

16 || " for that-at all., ,
17 CHAIRMAN RIGLER: We will take Sive minntes,

18 {(Recess,)

ES4 f
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MR, Z2AHIER: I h:zd

to raview the argument wIiih xeopect “° Lo, Cuy aad I gastic

point to page 3031, whare the Bcard wulad, and ~aere thay
overrule tha objection, it was ca theg besis thaz Do, CGuy
conducted interviaws and had o gsvsonei wucinedye as 1

The Chairman commented <n
the problem of uslnc an axpert ia
aveids giving the otrer side crogs~-eusrineiicn on

issve, Mr, Pirestonz has 4direct knuwladgs 2ad

side can clearly creosse-cianine a9 to als

In short, thera is no basis for the Swafi’'s
motion in this vegard.
CHAIRMAN RIGLER: The Doard is included Lo agrzs

with the cbservations you mace with mespect to the Guy
ruling.

During the intarvzle we have revicues tha:z
portion of the transcript, and we havas revieusnd rigss
8 threugh 17, Mr. Pirestone's teztimeny,

Conmencing on page 9, moviang thrcuch 10 aund 11
and 12, it is roasornably &pparent that,. althouven shers is

discussion of matarials sat forth in *he 2,LPCO

agreemants, theres also ars ceaclusiorgy drawn wvilh respect
to those agreements, as, for excrpls, on nage 10, lina 7,

which Mr, Pirestcretestifics with raspact tocayiain umcasns

That, it seems to nme, 9023 bevend the terns Sf the

202
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cthemselvas.

: . ' line 2 zn: S A
Continuing over ©o paga 11, line 4 zad 3, b2 Lalxs

abcut recognition within thicse agraemonts.  <adls again it

4 . .4 Yoty = & wypmep I _—

seems to me he is drawing conclualeas Thalb 22y do Tayo

2oy B T o e

the scope of tha actual languagc of tha arriavenis.

o
(v

S0 ol
- i

. - 2
thera is a2l

uy

Again, on line
racogniticn, ©n 7 there is talk of n2ceseliy.

Coatinuing to lines 15 throuvghld, ha gos=s

beyond the agreerant in dascxribing Zfaectual matisgrs whicl

appear to result from his direct pexccon knoewlecs az o e
establishment of certain czencmias.,

Centinuing on paga 11, line 2«, ha hzlils aoout

the intent of the agreement, whicih clzarly is conslusionary

.

and would be within the realm of sxpart tostimony.

.

On page 12 he singles out what Do ceasidars Lo Do
an unusual feature of the agrzement. Up Lo that peiuc it

vald P— -
timcny and expurt opinisn

l..'!

seems the mixture of that te
are sufficiently relatad, so <he tha motion shicuid kLo
overruled.

Compencing on page 13 and yunning owver Lo »2ags
17, we appraciate Mr, Goldberg’s point that
this testimony does not truly relata to the mnnouncaed

gscope of the expert testimcony baing proifezed today. IC

looks as if he has made a departura and baring zo =nestify

with respect to facts relating = 13 20cual cnaeration of th

. e ——— e S S

S ———
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CAPCO agreement.

{
. . - - 3 duy > - - {
announcing the intended arza of cautimany =L The witnessas, |
|
in cne sense I think it could b2 arcgvad that this tsztimony
falls into the category ¢f the Fireclisne Lack testimeoay

and perhaps ‘roperly dces not Lelzn¢ Iin
expert tastimeny.

Having agreed with Mr Golcberg, wo.

think there is soms merit <o lizr.

net result of upholéing the obieciicn wouid b2 rera2ly Lo r-orhan

necessiate hearing additional witnesses from each eaxany

to reiterate what Mr, Firectone might bz
testifying later this week in a more

Since the testimony onpages 13 threoush 17, evain

gomawi:at

though it might be considared fac: testimeny,

apart from the area of expert testimony, is being

and supported by all of the expsrts, it seems ts uz *hac

.
» @ AR e
aelCliNe

expedition and comnon. sense might indicate that we

it now.

In thinking along these lines, we alzo have
in mind the question of possible nrejudice te the opposziczion
parties, and since they have had this testinony availablz
for several months, it seems to us that thexe would Lo
no prejudice, and there i3 no reasca why thay zhould not

I
\.uu“} -

this area

be prepared to cross-examind with reszvect to

“
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the hearings to cverrule =ha cbjsetica, nctwlithzsanding sur

-~ iy 3 R »
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appreciation of its tachnical morie:
would wish to confer for 2 nminuts o ase LI theyr doa't
agrea with the Board in this area,

MR, GCLDEZRG: Th2 only cowment I wovld iike to
make ia light ¢f your zuling is ihe Staff’s ccacarn dat that
porticn of the tastimony on wvhich you have dazicerlly anraed

with the Staff’s position, deeas anot rize Lo tha level of

3

expart tastimony, when it comes o writing prozosed findingu
of fact and concluzicnc of law.

CHAIRMAN RIGLER: I think it ig sale ©o 3¢ ws
would consider pages 13 through i7 aorxe in the nature oif face
testinony which i. made possible
direct day-tc~day involvement in CAPCO orpcratioms.

Wouldn't that be fair?

MR, ZARLER: %Yes., I must confess chat Applicanes
are confused when the Staff tzlks abeut "risz2 to the lavel
of expert testimeay.” I dida’t think thera was a dilflersnee
in the level of fact and asxparc tagtinony, It jus: cddrasses
two diffsrent lisauvszse.

CHAIRMAN FIGLER: I thirk wve ars in agwsamoni

substantially. The Board®s rviing is plan, and we will

e — s )
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recall Mr. Pirestone ané examine liim vwith recpest o all
of the testimeny.
Wheraunon,

LYNN FIFRESTONE

resumed the stand and, having heen nrevicusly duly cworrm,

was examined and testlfied Zurxther ag Inilowz:

MR, ZAHLER: 1If thece are ac cther chjectieons,

I again renew the metions to move into awvidznce

Plaintiffs Bxhibits 122 through 12% at this tins.

3207
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CHAIRMAN RIGILER: Hearing nc ozhzr chiactisns,

ve will receive Applicant's Zuhibitcs 122 thweuskh 135 ints

evidznce.
{?he documeniz herstsicrs
marited Applicant's Sxhibiss
122 throuch 125 fur identifica-
ticn, werc racelved in oviioncs
MR. ZAHLER: Mr, Piroastcne iz availakles foz
croegs-examination.
CROSS-EXAIIINATICN
BY MR, GOLDBERG:
Q Mr. Firestona, cn page 5 of vour tasvimeny,
lines 2 to 8, you state that ths Padaral Powar Comxiscion's

1964 Netional Power Survey encouraged “he industxy to
engage in these latter tvpe trancacticng in orde- for ol
City to do all it could to raduce olachiric ouer cases.
The FPC specifically suagested as 2 meams to zcoounplish Shat
end the installation of larger and lover iaztallad recartvas.
In addition, you o 5n to atate thas Lhare war
attention given to improved reliebility. I whe
Aprlicants interconnected and encaged in pooling trancachicns
with nonApplicant CCCT entities so the nonupnlicanit COTY
entities reduced theilr costs and passed on thesa recucaed
costs to consumers, wouldn't this D@ congist=ent with

wvhat the National Power Survey of ‘G4 encouragad?

P me——.
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TRE WITHESS: I wourld think %ka:c it wouil La,

- Y 3 . § *, 2a -~ - s - - - - -4

altaoucgh I think thaz tkz nonarslizant entisiac . e

T = 3 sod 2l o e B b 2 & %

I'm familiap within sz Caio Bdisen fexzitorr aajer

., 3 DN - - - - - - 3

tros2 bensefits alrsady, or thosda cdvancagss, which ar:

eancouraged by the Fedsral power curvey.
MR, GOLDBERG: I mova to ctrikoe tha snauss

"I think it would.”

with Applicants, and as = rxosult ixgrcved the neaanrzii
reliability, wouldn'’t that also bz coagistoat wieh wha

was encouragad by the National 2ewer Surver cof 1§42

& Yes, 1 think it woulid.

Q On page 5, line 23 oF your testivony, vou ua

asked the guecticn, are there certain busic conzings
which must undovlie ray coordinating arvangomsnt  s2it

or among intercoanecting uvtilliies? Your answir vas v

What is your underszcandiang of Lhc wsrss "So-

concerts”?

A Concepts vhich are fundawantal 15 achiaving
curposes intended.

Q Would thay thererfore ba nccasszar~r in erary

instanca?

(2
ey

{2
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A It is not necessary if thers ars saveral dasic
concepts, Perhaps it would not e aszcassary Lialt sach

concept would be satisfiad in each instancz.

Q Could you give vs an idea cf apzroxincicly how
many ccordinating arrangements yoz lave analirzad Lo your
career?

A I have personally participatad irn negotiating
coordination arrangaments or interconnections on harall of

our company with neighboring companizs on a nubar of

instances.
Q They have all involved Chio Zdison a2 c¢caz of ¢he
parties?

A Yes, they have.

Q You have never an:lyzed a ccordinating arrangenint

which involved partiesa other “han Ohie Zdizeon?

A I have never had access really o the daztailzsd

papers that would be necessary to review in order «o thsrsughly

analyze a coordinating arrangenmen: of someone alzs.,

Q Rave you read Mr. Slemmar's p;eparcc Ciruct
testimony? +

A Yes, I have.

Q Would you pl2ase ccmpare and coatrasct tiic msaning

of the term "mutuality” you use on pag2 6, line 1, tc zkc
term "reciprocity®” which is used in Mr. Slammer': t23tinony

cn page 13 of his testimony?

. ———— ——
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I woulé ke glad t0 give vou & ¢ooy of hig
testimony if yeu would like to look a
- -

CHAIPMAN RIGLER: I think that iz a2

Ll ="ty - - * - - % - -
MR. SAHLER: Could Mr». Pirsstvone alus nzwe sons

time to read the testimony?

MR, GOLDEERG: Sures.

discussion of reciprocity. It b2gins oa the bocten of nLgl
THE WITNMESS: I think generaily spzaxing the

-

two words could be used interchangszbiy as this ig neiag

BY MR, COLDEERG:

Q On page 6, lire & of your tastinony.
the phrase "in ecmewhat similar fashion." That do vea messn
by the use of that phrasa?

A Well, we are speaking of an interzomucoiicn
arrangement which has tnc concept of mateality atiendant &o
it.

Therefcre, the cbligations that cach pzrdy will
undsrtake are somewhat similar. And the bonefiic
each party hopes to cderive will be souswhasz ginilinrs

Q You would agres then, wouldn't vou, that they

den't have to be identical?

A Yes, I wculd.

. ——
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Q When did you first come across tha csncant of
mutuality?
A I xeally n't identify chat with any srecizion.
Q Did you evar s2g that t2rm in on sngincuring
taxtbook?
A I suspect that I have, Dvt I can’t Jentify

the time or the refercnce with prociziea.
Q Would you call that concepi an enviuazevring

concept or some kind of subjective coneept?

0

MR, TNOLDS: Ceould I have the guaation kacik?
(Whereupon, the reporter ra2cd ths pondiag

questioan, as reguested.)

€

THE WITNESS: I would classify ic .orec ac a
subjective concept than a&s an engineering concade.

BY ' MR. GOLDBEKG:

Q Are you familiar with the MNew Zngland Pouar Fool?
A Other than I know there is such 2z pocl, I an

unfamiliar with it.

Q Then you would not-know whather or noi ¢he
concept of mutuality is bdasic to the New Enciand Pouwer
Poeol, would you?

A I would not.

Q On page 6, line 1, you say tha senceps nf
mutuality is basic to any coordination transaction zcn-

templated by interconnecting uwtilitias. In light ol our

S ——
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pravious answer, woeuldn't vou have o gualily that ztslznzn

A at is a statemant of my beliegf, that any
coerdinating transaction which hepaes o L2 3 Iugszssiuvl

transaction muat incorporatz the coneepit oI wanaiisy,

Whether the New England Peoi incorrorates it o

not, I &2 not knocw.

Q How did you denermine that belisf. lir., Firsztona

A Wall, X have arrivad at that

years of experience in working oa bzhall of oy cuowpany

with companiss in working cut intorconnecticn arrancanent..

and through 10 ' long yeurs of cxps nea vorkine in

0

CAPCO group organization and working wiith roliabilicy
organizations that 22ist in the industzy.

Q Your experience is limited to tha (200 nncl,
it not?

A No, it is not. I have perzonal axpaviasnce in

working out intercomnection arranguments with other partic:

that precede the coming into keing of CAPC2. (lovlid =

<
1
.

.

like me to recitz som2 of Liioze?
Q That is not neacessary.
Thay all iavolved Ohio Edizon, don't clhegve

A Other than uy participation withlin ZCaAR, the

East Central Area Raliahility group wvhere I funchionzd on

.! cormittee or a task force that addressed itsel? to cus

of this type, oy total experience, vas, has to do with

b2

i
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vorking on behalf of Ohic Edizen 2ad working sut inisrsontec-
tion agreements with other partiss.

CHAIRMAN RIGLZR: I would e intaresiea in
hearing a racitation of what thoze othasr agresnants might ba.

-

THE WITNESS Scmewhat chreaclesgiczl, wy zacollac~

-

tion is starting in 1956, I rarticipated warking ous
interconnection agresement with “he Colunbus and Scuihera

Chio Electric Company. Somevha:c following

9
{
"
I
)
<
i
ol
w
o
O

out an intercoanection agrsamont with Davicn Powos ©
Light Company.

Later I workaed on zgureementes thut roouviiald in
i;ter;onnectzon arrangoaents betwean th2 Clevelané Zlagitirio
Illuminating Company and ourself

On another occazion I werked on an agresminas
that resulted in an interconn=2ction betv2an =~ & “hre
party intercennection arraagement among Ohic Hdiscn, Amur =3n
Electric Power, and the Allecheny Power Systen.

Cn other occasicne I worked on agrzemants 4<hn'
resulted in an Ohio Power-Chio Edison interconncotion

agreement in connection with what is now knowvm az ©he &n

0
13

e
\

Rural Electric Cooperative group.

I have worked over tha years on iatzrescaneciion
arrangements involving the Ohio Vallay Blectric Corroraticn
of which Ohio Edison is a spensoring company.,

At the moment that is all that ceomes to nind.

—
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BY MR. GCLDRERC:
o} Mr. Pirestone, would vou pleas2 dazervike in a
little more detail tha nacur2 of the tasts forse with vacnacs

te ECAR?
A Yes, T will txv.

Pollowing what iz now known as the Norideasi
blackout, which occurred in 1963, there wos gzeat emphasis
on the need to take steps that wonld assuxzz la the Faturse
increased levels of reliabiiisy would bo achicved bv iba
bulk power supply systams in this couvagryv., L2 coumanics
within the part of the couniry whare Ohio ®dlion iz
located, organized ECAR which covers all or pures of zight
states, itichigan, Ohic, part cf wastzrn Peansvivanlia,

Kentucky, Indiana, West Vircinia, some of Vircinia, zndé

0
)
-3
i

of Tennessea.

The purpose of thiz group was to eszabllsh
rules or procedures that in total weould assure Ll
systen reliability within this area.

One of the subccmmittess thet ware struceturss
within that growp was 2 ogroup ideatifiad as 4ha svaten
reliability advisory panel. Thare wers several poizla of
this typs and the purpose of each of these panals wes <o
be comprised first of all of individecals that waz
knowledgeable and expert within their given £i2ld ané thas

would undertake to study potential problems or cteps that

e — _———— ) ————_ .
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might be taken to assure ra2liability. I Zunctinsnzad
on this system zeliability advisury panal from cle
inception of the ECAR ~rwganizabticn and for a paricd of. I
belleve, roughly seven years.

There were 8ix other representativay in addicinn
tc myself. These individuals were chesen hecanss of chair
expertise and because of th= georraphic distribution scmeovhat

of the companies that thay werz emploved L.

During the course of thore seven voor~, :his

group explored many, many aveaues, searching ~~ In
connection with installed generacing carccity roguive:

sexrched for rules of gocd practic2 or geod cenduch

3

-

ny S
- 2

which if the members of ECAR were to follow culd in ¢he

agcregate assure adaguat2 and raliabla iastallad ganesn

-i

capacity within the confinz2s of ECAR.

3Y MR. GOLDBERG:

o] Based on your answer +o0 the Chairman's guseti

2 faw moments ago, am I correct in concluding zhat 21l

experience is with major, privace eleciric utillsisz?

A Well, that is not tctally corvest. v answe

centers around the definition, I b2lieve, of & intercoanzc-

2o & we e
weadal

tion arrangement or interccnnection cconiract, I nave had

experience in negotiating or working with rmural slzct=ie

suppliers of electricity and with municipal supplis=s

electricity who Ohio Edison wheolesales povwar ¢o.

e —————
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Q Was that vork dona on bahalf ¢l Ohio 2dizan?
A My pazticipation in that work 1as o alf o

2discn, yes.

CEAIRMAN RIGLER: Nr, Pirsghons, ¢sing hagh: o
list of companias wheras you workad on 4l2 intzrzecannzetion
agreement; did any of those bulk power trassac:iono
involve individual contracts for sala, for racale of fiv
power cor emargency poweyr Zor zalz for resale ef aithor
firm podér or emergency cowver?

THE WITNESS: The anmeer te vouy guaztion is 3
they did. I would have te elaberata vhei, though. Cur
company has several interconnactions with sastain of ous
neighboring companiss oud the Firot imverconncotion

that would be established baiwesn our eounzny and &

adjacent compaay would, of cousaze, yeguir: a foof

[

- .
L fe N
- - -

agreement setting forth the zasponsibilitiass for providin.

-1

the facilitles and it woulé alzso require the consnmration

of an interconnection agreerent which would o< Jorch tha

gervices that we expect would be provided 2y wey of thac
interconnecting facility.

Normally undar such an agreeusni, varicus
classes of services would be spelled ocut =nd tha

appropriate charges for these servicas would he defined.

Smergency power, the exchangz of axergeney pouer would ha .

normal compeonant of such en iatercomnaction soveament.

TN
|
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The sale of a spescific block of unit powar would

Illuminating worked out a staggered construgtioa arransanent
wnich in effect amounted vo Claveland buying unis peowar Sron
an Ohic Edison unit for a pariod of tima ifolloving which
there was a mutwal back-up provision spallad oat,

CHAIPMAN RIGLER: Is unit powex diflferont £run
firm electric power, or do vou use them svacnymeusly?

THE WITNESS: No, we do not use then aynonviovsly.
The dafinitions would bz difforent. Th: uvnift povwar would Lz
power generated from a specific uwunit. That poway would b:
available only when the specific unit would ba availobl:z,
and Se restricted to the extent that unit's corahiliey
might be restricted.

Firm power would b2 contemplated azs baing
delivery of power having the same degree of firmnsas as
powz2r we sould supply to our retail custonars.,

CHAIRMAN RIGLER: Excgept that it would L2 wholaealo
power?

THE WITNZ2SS: Well, th2 rate would zz a wattar
cf determination.

CHAIRMAN RIGLER: But it would bz wholegale
power?

THE WITNESS: I can't address mvcelf to what the
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rate weuld be.
CHAIRMAN RIGLIDN:
THE WITNESS: 1211,
word "wholesale" as going to tha
BY MR. GOLCEERG:
Q A little wails ago in
on the phrase "in gomewhat sinilar
it didn't have to be in idantical fFasnion.
Ia order for yeouvr ccne2pt of nutualiz:
satisfied, iz it necessarxy that the bznalics
cocrdinacion by each of the 2wo uwtilitiaes b

A It is not necasgary %that either ehe bhoangdl

nor the obligaticons be {dantical. It is highly decirabl

that they ba identical, but iiving in a gracti

and identical sets of rasponsibilitiecs can he zellovad.
These arrxangaments are still necessory, 2vin

though it i3, in my judgment, imgeesible to achiove oo

identical situation on both sidau of the arrancausu’,

The closer one ocould come to haviny an ilianticeo

conditicon, the more dasirable, the more serfact tie

arrangament weuld be, in ny judgment.




Q why is it morxe desizable
identical?

A Wall, if T could
way of raciting how I thinll tha
exists in this country cr ia the part ol
#where Ohio Edison operatas evolved, I kalieve I
that guesticn.

The Chio Ediscon system is intereomanicioad
all or all of the surrounding zlactric companios
contiguous to it.

They, in turn, are intcerconncetaed with
that are contiguous to then.

Sc that we, in fact, find our pcwer cyatem

operating in an interconnectad eaviroenment.

An environment in which we really have n«

We influance the envircnmant,but we cannot control

and again the nature of  alectricity being, a=s

e
-

flows through the path of least resistance,

So you find that it is pozsiblae for a

person living in such an environmment or operzting =z pover

system in such an environment ¢o dburdsn that 2ni
environment by taking advantage of it., This, of course
undesirable.

situation and a problemn.

If all of the neichbors in is 2nvircnment




9222

bw2
ghouldered their responsibilities and

that were scmawhat ccommensurate wiih cog ngrhars, LT WouNL
not h3 necessazy to have a formzl fromavons o4 rules,in

my judgment,

But, once againr, I ballove that 15 woo idanllastics

7 that this environrani will centinue to La ads
relishle electrically-speaking, ond that pzepla Uill ase
taka undue advantaca of the oavironmaenl, Io Lo Ttrustuz
10 2 set of rules govarning Cb&lg&tiORé shat one hss o this
1 eavironment., And, if each individual discharges hic

b cbligaticns, then the eavironment in =foital will ke healww

1< will be reliabla, aaé thes2 bancfite will glew.

14 Q Beginning on the kottom ¢f pege € and goling

i5 | to the top of page 9 of your tastimeny, you 3re “alzi
- - A

about mutuality further. You mznticn coimion ob
7 would be an alternative to guantifying tetal koncoiize

e and then prescribing a basis Zor sharing iz o

'

'

‘

'
Eoe

)
]

M

o

s

9 common objectives at the outsect.
2 What type of cbjectives do you have in nind
21 there?

2 A Wwell, the matter of tha proper amount <f installed
23

generating capacity that is necessaxy to assure an 27ds¢uate

B

level of reliability,in my judgment, is the moot irporiant

i

common cwjective to be considered and s be sszadblished.

to hope for and; therefors, in ay judcnaat, she way Lo ogaurs

TR pR——
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Qo Then, do large and small svstans olfteniiunss

have ¢ommon objeci:ives? z

A Perhaps ia the ganeral saenzz they hove towmern
1
objectives. Waeuher they have formalized comucn ohjectivis ;
1
under a contractual agreement, is ancther mattsr. l
i
Q I mean in the sama2 asense that veu use that phrasa |
|
in your testimony. !
i
A Of course, I'm using the phrass az == in conn2cilen |

with structuring of a formal pcol.

And, to me, onz of th2 duties that zrizes in

the structuring or rules for a formal pool bagins in =ha:

- 384

these rules sometimes are based on a sharing of the bansfics,

I'm trying to make the point here thats Setemminscioe

of benefits is an extreraly sudjactite matter and =a11s.
J

as time passes,it becomes mcre and more subjosilvo,
]
80 to correct that difficuley, it i3 nmera -
appropriate,in my judgment, to base the pool rvicz on |

responsitilities rather “han on benefits,

And, if each man discharges his rossenzibilitios
then cne can be assured the conmon cbiective will be
reached, and one can be reasonebly sure tha benefiss wiil
be there, and it is up to each participent tc continue ¢o

convince himself thathe is or ie not enjoving =ufficien=

benefits that will cause him to want te coatinua 4o

participate in the pcol.

———— — e + ———



Q Couldn’t Buckaye Porar supply Zacilitias bs
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- 2 & & D min d $ 2 aven e e R g
plannad on a one~3yszaw basis L7 oo o more nataprlicant

CCCT antities war2 a nsises of the oo

[ 5}

| (Whereupcn, th2 Reportay 224 “he p::unding

<

questicn, as recuasted.)

7 THE WITHRSS: In tha purmoci sanga, ¢35 Lo oo
8 I'm aware,thera i3 no limit to the numbasz of aniciziag thal
3 could come together and ccumit theoasels to planning o

- .

0 system cn & one-~systan bzils to assormedate tha uwndc of

-

-

all.

"W
128 ]
(8 )

o ——

i2 I would szy, though, that the mors zazticipmnis,

i3 the greatar would be the difficuliy in reaching ugrsemenis,

A
~

id as to what constitutes the one=svastem zlan.

i5 BY MR GOLDSERG:

17 advantage to the CAPCO companices vig~a=vic iz noilis(0

-] entitias in the aresal

13 MR, REYNCLDS: Let 2o have thaz boas.

{(Wheraupcn, the ruporter resd the naindioc

g

N
—-

quastion, as raquested.)

8 B

B €

i e Do tha CAFCO ugreensnts 2esuli ian a aomoutl iva
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THE WITKESS: 1IZ I could, & would lilc 20 ack iou
to be a little rmore zpecific. That iz extraznoiy broad ard
extremely genexal., I have Ltroubls concentxuting ca anytuing
spacific in that guaestion.

BY MR, GOLDRERG:

Q As far as the CAPCO companies belng a 2owpatilor

in their area, do they have an advantags ovaer $hr nonalh?l0

companies as a result of your entaring into the CL20D
agreements?
A Well, let me say that tha CAPCO compu:ice

ptate as one of their objectives to =achieva such azcozomics
of scale as may be available to them. I belisva that each

of the CAPCO parties enjoys lover tetal costs s

m

consequence of utilizing larger generzting unitas L7 viztve
of being in CAPCO than each company scould uvuilize Lv
itszelf.

Q What are the reasonz for CAPCO's deonizl »f
menbership to nonapplicant CCCY ertitias?

MR. ZAHLER: Odjecticn. There iz ng suppove

in the record or that this witness has tastifizd az rfo unv
denials of memberschip. Nor has &he witness tasiilled as o
denials of membership.

MR.GOLDBERG: Thare is in the rocerd tes:imony

a8 to denials of memberchip to CAPCO. This witnzcs tastifias

as an expert witness on behall of all applicanis i the CCCO0

- G— o —— A~ -
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area is testifying with respast %o th2 CAPCO agricxaniz, and
I think it is perfectly reoasonzble 9 ashk him the riasoaus
for not aliowing others to Lazema mambars oF CHZECO.

CHAIRMAN RIGLZR: #Fivst, veu have =o e¢utabllish
that they haven't allcwed othars,

MR. ZAELER: I hava ao cbjeckion to ''z. Coldbuory
asking the gquestion in a hypctheticzl form. 1. 43 :his
witness' testimony i3, I object to ths forn of the guaricicn.

CHAIRMAN RICGLZIR: I think yow nzcd 20u0
foundation.

BY MR. GOLDBZRG:

Q What would ke the reasone, lir. Pirccicone,
for CAPCO denying memberghip to cther entitics iu tha COCU
area?

MR. ZAHLER: Obkjectlon., I think Mr. Coidlbery
raphrased the question again and it still suffers frow the
same problems as before.

CHAIRMAN RIGLER: Sustainsd.

BY MR. GOLDBERG:

Q Are there any reascns wiwy CAFCO vould nov wen':
any other members othar than ths cnes that ars alizody
participating in CAPCO?

MR. ZAHLER: When Mr., Goldbecrg iz rafuxsing to
CAPCO, does he mean the CAPCO Members, or doar he meun entite

known as CAFCO?

P ——
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MR, CGOLDBERC: The CA2CO pocl.
MR, ZANLER: 1I'm not gure vhan Mz, Coldbero
means by the CAPCO pool new. ‘The CAPCO pool in coanesced
of the CAPCO mambors,
MR. GOLDBERG: Right.
MR, ZAHLER: Then do vou maan thz 22200 manbars?
CHAIRMAN RIGLER: I thini: the wiinoss can
answer it.
THE WITNZES: 1'21), there are pa2rhess v natwal
phenomena or fundamsntal phencmsna  which ia my jedomans
! tend to define the propar ciza of a »pooliny group. ona
we touchzad on earlier. Thzat ig the dzcicicnmaring progess,
CAPCO pool concists of membaore that ars thove
through their own choice and there avae, of course, provicions
for withdrawal so that i at any tima one of tho uanbar=z

i3 unhappy with the dsecisicn that muzt he mads, or in

The more antities that come iadto exlcicnze.
the nove Aifficult i¢ is to make a daeclsion. [hos

would encourage you to nave fever particivants wother ohaer

mora.

The second fundamental in my judgment goos
to the economy of scale. That is ona of tha coipalling
reasons that we in CAPCO have put this group tocathsr and

have worked diligontly onm making the p=ograis w2 have.

disagreement wich it, that is hiz racourse. Za may withdraw

— e —— ———————————————

i
|



ar4d

i0

1

12

13

14

15

i6

i7

18

5

@ &8 8 B

We have tried o use equipment thit iz sritedle
for ths group, but really is too large for zach 22 vs Lo
use Ly ourselvas.

Now in pursuing that, w2 Lurn into the ‘rontier of
technology. Once again, when you have azaizve? che ni-a
of the group, propar composition of the grcus that ysu are
capable of utilizing the largest pizes of aguizrmen: that
techinology knows how to previde, you have exhausicsd Lhe
economy of scale avanue,

CHAIRMEN RIGLIER: Weould the nuclea:r unics ihat
are invelved in these prec~nedinga b2 an exarmiz of :zha
generating unitz that are too larga for ecuch of the ssorvan’cs
to use by itself?

THE WITHESS: Yes, it would. And the cconony o’
egcale is very definitely & factor chere. iuclear onice

of the 1200 megawat: 3iz2 ~hich are being nlanned by zh

1%

CAPCO group are too large for one of the entitins =0 use

by itself, absent some sort of an ar-angewont wi:h a DAY,
0f course, the econcmy, Gollars ner kilovatk for

nuclear capacity proves itself in at 1200 magavact zizs

unti as compared to alternate forms of cnervy .at a lo-ar

size unit, 470 or 500 megawatt unit, T thinlz th2 rov

lJ

wonld be true.
The nuclear unit would act hava the commztizlve

advantage at that size.
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CHEAIRMAN RIGLEZ: Ia your sniwes, Jon mention

e mee L e

2 the possibllity of withdrswal Jrs=m C2rod. - PLain was

33 is involvad should a rowvbor Geeids o withdray, pareisnlar:
4 in terms of how long it wonld take., and whas Sinceial

Sl commitment it would iavoiva,

(R THE WITNESS: The comwmitmants, of coiesz, 50 bo

7 the conatruction of additicnal genarating capacivy,

b} through 13%86.

.6

The l2ad tire vegquirad for avelc Wty

2y 5 o0
o — Vidlee o w

1 Particularly seeme to be svar inereasing, Lut curranciv

- am--‘

12 CAPCC planners fael that 2i: =0 10 vears ol lead timg i

L+
¢

must.

Therefore, we have a sapacity prog

P
N, £

e —

15 || that carries us through 19233, 1If & party vwer: oo anncuns

16 today that he intended to withdr W, ha would hawve %o

17 || perform on the obligaticna that arize frem this consiruckion
'8 )| Program that carries througn 1587,

19 He would rot be involvad in aly gddiciong Lavond
=0 ;| that program.

21 In addicion to that rasponsibllity or shne

22 || obligatioca, hs would alzo have back-up e¢bligations +has

-
-

23 h would exist throughout tha 1ifa of the genexating val:

24 ﬁ that h.d been comnitted while he was an active marmbar of
‘ the group.

. e ——— ca—
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CHAIRMAN RIGLER: There i3 nec puocvisicn for

his selling those shaves ©o cthex porbars, 33 2 aasher of
righ%?
THE WITHESS: The shazas in L@ uwnits that ars

now cemmitted, but not yat in cperacion,

CHAIRMAll RIGLER: Or avasn ih2 vaics 4hats nre ia

operation? 1In other werxds, is there 2 centrachurl provisions

which requires remaining mesmberz to buy cut gxisziing nonbax:
THE WITMESS: 13, ther: is not. There are contraciu.

provisicns that any arrzangament that ona of us would undarick

with a nonCAPCO party subsacmuent to the sicaing of tha
CAPCO agreement, must pot conflist with ira ¢wligztions
that we underiook under th2 CAPCO agresnment.

But I can't answer yocur quasticn procisely.

A party is free toc do whathe would want to do viih

+?

.

an outside party, provicded it deces not coiflicht nors unésrow

his responsibilities to the CAPCC pariners.

CHAIRMAN RIGLER: I was lookiryg for =z =isusidrn
in which a menber wishes to witchdraw, but has *hss: vigoing
responsibilities with respact zeo future c¢enerzticn oo
have described, and alsoc owns it3 proportionate shars in
cartain existing units,

I was wondering iZ thers was scue
mandatory provision whareby the other mambzra of CIRCO

would buy back a portion of the CAPCIO cerarating cipacizy,

lel

—— o
1
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that the withdrawing mznbar could ob%ain Léc ganaraticn

glaawhara?

rgpect to buy-back, If onaz of the paztier 3honld sheooua
to witndraw, it coviousiy wourll ba a vory “rauwsatis
axpsrisnce for the remaizing partnaxa, Tho targat raligbility

of the remaining cocl would have to be faveswizaced and

appropriate ravisionz of tha responsibiliiy o zosrorwiave

on .the circurwtancss.

CHAIRNMAN RIGLER: Would i¢ ke on sgnally trouvxatic
expsrience for the withdraving ravener, 2o for Lhe
remeiningpartnersz

THE WITNESS: I would think not. Otheriiss thn
partasr would not chocse :o withdraw, Ageina, comeniins
on the circumstances, it prabebly winid bHe = nelsca ror
word "mutality” w= it would be trawsatis te vha red Shdreawing
party, as well as to the particy thar razaia,

CREAIPMAN RIGIER: %Whal would ba e 28Cfust of
withdrawal with raspec: *o the transmizaion agresnsnt, ao
far as the withdrawing par:y goes?

THE WITNESS: Oace again, %hse withdraviog
party would have to honor the chligatiens ho mdwr=nci:

while he was a meaber cf the greun and, of course, wenld

4

be entitled to the rightas that he achiaved Ivom Shosa

. e e ————
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tranamissica facilities, and then he would b2 encueod tron
participating in or benefiting fr:m traaeiissisa acraosrent
that come into being afuer his visadesial

CHAIRMAN RIGLI: Lo vou hawe i mstimad

1 9
1
©
-~
12
:

length of time *hat would hs raquired £or one of ko
CAPCO members to effectively asgociaihe Litosls wish CATCC
company operatioans?

THE WITNDSS: Wall, if % warns to anacunce Lodoy

the intsntion to withdraw from CArCl, I would have oagolug
responsibilities Zor the oconstruciiom of sanersting units

through 1936. And therca’ser I would have snq
responsibilities for sharing rizarve baskid or providing

backup throughout tha lifa ot thz JAPCO uriss show &hva

been cormitted, had seen zommittesd prior %o teclay. So it wonld

ne 5 long prccess,

CHAIRMAN RIGLER: So a¢ 2 prasct
drawal woudl be a very saricus an’ Mmlitely avens,excent
in a really major cecasicn with respect te som

THE WITNESS: Yes, it would,

BY MR. GOLDEERG:

Q Is transmission essential to a reliasie
bulk power supply?
A As I think of bulk power supply, ond 23 the

world exists =oday, I weuld say, yes, it i3, Ia i3

LR
o
o
[T
- ]
o

idealistic sense, it iz not. It i1 contelvable thasz =222

1
o
-t
v

i
)
'
-
Y
W
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residence in thias cowmrtry sculd have a sourse of elanitywioley
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outsges would be noncnlizont,
4 Q That 18 mot the face, thouth, L3 147

Y Ne, it ig not., It iz =oe ideallissiz.

L&

5 Q Is ths CAPCO bosic cpovauing arslenant in effaes
7 tcday?

o A CiPCO bHasic opoerating asgreemens? isc, L4 is,

o C Mz, Firestone, I would like you £ teke a leok
) | the CAPCO basiec zcrerating agroement which is marskad as

i1 NRC Staff Exhibit 202, I'PC Decumaat livnder 2332,

1z Would you please %“eli xe the bogic Loy veus

12 answer that the CAPCO basic operating cgraewent in in effcs:

14 today?

. e ———

3 ’ A We ha¢ fcr scma pericd of time cporatsd under parToye:

17 the CAPCO basic cperating agreci:ant,

8 : A graat canl of elformras axpendsd on divolaping
19 this agreemcnt.

20 I can’t find the dete when it wes £irsi adzoasl,

It has been in ferece a littla ovaer 8 yesr, snd it Lo o

o

understancding that i hae been 2:tondad by fis towns to

N

23 ||  Mareh of 1977,

24
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0 I would like o diraek your at4sntclon o

4\"\3 .
s L

Areticle 21, wiich appzars on page 40 »f thas noroe: :

A Yas.

Q Is it still your tastimony thah this acrasran
is in affact todar?

A Yes, it is. Thera i3 & ~uppleorsntnl U1 5 s Tomete
that has modified Artiszle 2. to cxtend che LiZe o ¢hia
agrezsment until, I beliave it i3, llaruh 7. 1207,

Q Dose that also contain the phrusae "or sush ol
as the parties exccuta :the g8aarating agraaamns, vhicha
ie the ezrliar"?

A I would have o ee2 the 2:esncisn agUrGune
answer that with certainzy.

I believe it in 2ffect miciis un *his 2n1s
langrage and just caaagaes ths datz €o 1977,

Q dave you exemited the gensra<ing agrosxant?

A No, we have nob:.

Q On page 11, begimning or lise 23 o= vouy
testimony, you estata that the CAP(CH basic ofsUating as
is the document that is intanded Lo suporssde ths raso:

bilateral contracts by and betnrean CAZCO partien hieh 1.2

in existence prior to the agrecment.

What do you meen by “raspactive Lilotowal

4

contrzcets by and betwaen CAPCH partisc Shas wove fo

{

existence prior to che agrsermsut

s e



arz

.
..

18

ic

17

18

19

I

28

i

F 4 ) - oy o | ® - P Sq = 2 F 4
A Bach of the companiag ‘ias or hzd in
ax.! "'tﬁ"f":t Pn 3 mum e ’.re."-. 7_.,‘ ‘o' g er e A o ‘.._.).43 - I
- e Billa 2 e L Ll L2l Voo ‘wd bt C2ol p L3 0 S E ol I i - - o e

with whom it had an jntsrconpaskion.

In the case of Chico 2édizcon, aa I yantivnsd nswl:

we have interconnecticns rith Columbus asld foil o=

Blactzic Company. We hzve a bilatsral agreesont wis

'
{
.
[l

We have interconne:ticns with Cavion 2ovar

and Light, and biiateral avresrment with 4han,

We have interconnestions agreersav i
Power, subsidiary of American Dlzoirie Pouzs, and
agreaments with them,

Interconnection with Slevaland

Allegheny Power, Vest Penn Power, and bilavoral agradzecnis

covering all of tham.

Interconnection with Toledo Zdizon nnd =i

agreenent covering that.

Q Would vou ple2ase poiat to ths langurge

basic operating agreensnt which gtates =hae whe Lerasaas

supersedes the resractive bhilaceral conirs

i\

between the CAPCO parties which were in axisioass neion -

the agresment?
Perhape I cculd help. Article 20 on za

that be what you ame relyving ¢ whan vou tec3ifled

e

the CAPCO agreaments supsarceding the respessive b

contraces?

. 5 &
b e T O ¢ | -
vl YWl

3o 3 svqn N
wS r':i_' Sl

g3 40,

avous
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A Yes.
Q That iz the provision of the basic ozavneinz
agresment on which you baza vour aancwer?
A To the best of my zacolliection. I don't sluin

te recall what each sacticn of zhis acriemans ToGe 2o,

e

but

7
o
v
10

section accomplishies what I hav
Not baing a lawyer, thas i3 aa znginsar’s

interpretaticn.

Q Are there any CiPCC arrecranic whiﬁl were
aXecuted before the basic eperating acricwass?

A CAPCO agreements woaning agrsemaents anong
the CAPCC partiss?

Q Yes,

A Yes. I believe thera wars. Th2 nroovaias

867 waz to the hag:

uncderstanding which was sign=d in

of my recollection the firet so-called CrpTo LUTEETIAC

L seems to me, juzt readiag it now, that, vay. this

Subeequent to that, thers hau Lzen z “varsaissic

agreament consummatad and an aéminigtration arr:

o
bt
™
L
i

consummated.
There have b2en various, less farrmni, or 2a
agreements conswmated.

Q Is the memorandum of mderstanding afiectad

L)

by Article 20 of the CAPCO hasic operatirg acraumsat

A Well, it is affected in thaz Az:iszie 30, I

7y =3 2w
- e

)
» oo e .—-“..1
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judgs implements ons of nha gonls - TIRET

PUspoce that was == that is incorporatad in She : ot drnt

i merorandun of undarscandine,

! CRAIRMEN RIGLIZR: Mz. Dimastone, whmy ven Fave
i
i ceseribing interconacction actoarantg, I Jlin't Lear vos

menticn any batwsen Chio Zalzea aad Peangyivanis Povar
Was that an oversight?

; THE WITNESS: fThare was on cvnrhigﬁ:~
Rnd aftar I finished, i: Securrad ko ma I di¢ 3

sie 4 dx  srimin 8o d s
o wdbk: W NANCLOD

i Aan inctarconnection cetveen Ohio Zdison mnd B

. . *
gGREsas Lighi,

4

Peansylvenia Pover is a whollvecwnad

peva e S M v niee
CULLRLAY

of Chio Edison. WUe have planned sle +

Tingmiseion Srgiliels

for Chio Edison, corporate, Pen:

ey

i
;aystem concept.

! It ie inherent in my thizting thas i ‘g
4

systen., Thers ars cartainly intarconnesticas me e

2% wo aave interconnactions batveen the Chis Bllsom gt

and Duguasne Light,

MR, SMITIH: -, PMlrastonz, I'n 200 SUre I andore

gstood vour testinony corectly, but dig 1 danssind vou 4o

i

(3tate that the basic CPOraiing agreencnt suLeroices 5t .-

contracts batween CAPCO farties aad aoncazco pastiasz?
THAE WITNESS: If skhat i- what I zaid, = gifn's

intend £o say that. It is intended that the Lazig

bqreement Supersedec the bilateral agrecmsnces thasz 2rize

|

R

e
i
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agraerent to the 2xtent that w2 can.
\ There may havs beson agraeirants malds pricy to @

CAPCO agreement coming into Zaing, botwaen a CARSO

3

Parcy and a nonCA?CO party that would €altz prauedinza

over the CAPCO agrcerent.

CHAIRMAN RICLER: Why don't we taho & Lie-ninuats

break?
(Recess.)
BY MR. GOLDRIRG:

2 Mr. Firestone, on page 8, linc L4 o vaar
testimony, you stata the cafinitiecn of equitable eharing
is extremely difficult ané largely subjective.

Then on page 1%, line 21, you sasunr vary

definitely not in responce to the gu2stion, i vers osinis

o Y A

would the equal percentace of poal 10a2d nmaohod of wha=iac
reserves in most sitvations be an ecguitaidle bosic oo Sics
coordinating utilities could chare raservas? & fguitskle
sharing is subjective, what enginsoring @xzarcise Ao son
apply in determining what is a «ood or khad reihsd 57
equitable sharing?

A Whan I speak of equitable sharing baing lavgely
b |

.
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subjective, I'm speaking of shares of Ranefics.

approach to solving that preblam is Lo raoliy Jovalus
Tulaz that don't »est oa tha nesd o0 cuantily lonofics
in the sharing of them, but o move vo o dafinisica 5f

resronsibilities.,

- s $ -y . g o g Sein ® Y @l cmpycipy sany
Unfortunately, whan i comes 4o ingballadl =agnwees

capacity, the raliability analvsis dves er> the “whigia
for defining raspcusibilities and avoiding the nuesd <o
lock at benefits,

Q These rules wihich veu haves dovelepad, azs =hz

your rulee?

A Certainly noz. I woull lilke Lo think that o Lowa

LW

played a fairly substancial role in daxval ming 4“he o
that we have, bnt by no means are they my rules,

Q Well, if it is | .=gely czudiective, eald iz ao

dozs net require quantifying items, would wou piesss axnlain

how you can be so certaln in vour anzuer very detiaicelr
oot?

MR. ZAELER: I ragues

o
<
[ 4
b
i
o
b L8
-
.'."
]
(I
s
Ve
1]
~¢
{a
(v

.-

back.
(Whereupon, the wvopartsr read e vencing
qusetion, as requasted.)
MR. ZARLER: Could I ask Mr.Coldbars wihos it is
in his question?

MR. GOLD3ERG: Tha method of gatarninine ~vhethay

. —— e et
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or not you have a gosd or bad mathzd of FJuitebie shazing,
MR, SIALER: Could T haova ¢has 2ead acain
ploase?
(Yhersupon, the LISOXLAY ra-ruad ¥ RNInGing
question, ag requasted.)
MR, ZAHLER: MNew I'm slighszly z2oodfused il 3
the use of the word "method" 13. o is nmicd lates an Fill -

question Mr., Goldberg asked, ond I'm dct cvrs is io
used the same way both tvires.

Maybe it would be helpful if i guastica could
ba re_ hrased.

MR. GOLDEERG: <Could you please ra-read
the question I asked Mr. Fire :tcne®

PR ang i
@ hanld oS

(Wherevpon, thz riportos
pending question, as reguastod.)
THE WITNESS:

Vinersy ax X7

I'n confuced,
MR. GOLDBERG: You ay= ansveriag the Juastico:

which was just read.

CHAIPMAN RICLER: Mr. Zahler azikag wou 12 you
wanted to rephrase it.

MR. GOLDBERC: o, I don't.

THE WITNESS: I'm not totally cariain I havr

understood your question, but the method, =z=s =

that I advocate is not 2 subjaective muthod.

objec tive mechod.

e — S ————. | 2 | — 7 s
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than ne quantifica+ion.

a - 3 » 1 - - . N O .
- The method I acdvoecata iz bared on Taliszililil
3 || analvsis, not on evaluation of baaulizs,

4 Having foundad the mathod on reliahiligy and

5 || the statead cbjective that an asquitahlz sharing of -~ garsve

6 || respensibility is achisved when oach varty sontribuias

-

7 to tha combined reserve pogition in the sama praooxiien 28 he

s

expects to receive help fyem it, thzt is ny <delinition of

v

9 equity.

10 And then the method that achievas *aat, in oy
i1 judcment, is an equitakla method. MAny othoer mathed thab

12 falls short of achiaving that, ia my judgmant, i not an
13 equitable metchod.

14 I have attexpted to demonstrate harc with an

15 example that percent resarve fallsz fay shori: of

16 aciieving the goal I have stated.

17 BY MR. GOLD3ERG:

18 Q I understand your method and we will <zt In2o
19 that later.

20 For now I'm trying to squars your castitony on
zg" page 8, line 14, whare you s2y the definitiocn ¢f evuiiadble

sharing is extremely difficult and larguely cuhjectiva aad Liow

R

in light of that you ca2n be 30 certain of your areg.2r on
page 19, beginning on line 21, that the sgual sarc:atage

methed Ls very definitely not equitadle and is extrzamaly

R B B

——— S ——— 4 U
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peor.

A The phrase ysu o2l

2Ct en Page
tha context of a discurssion of cost reductiscs 2 hanalica,

I'm saying that zquizable sharing of banelits iz Llusgaly 2

zubjective mattar.

Now we rmove &5 paca 19, and I'm srteakine % a
method for assicning resgponsgidilities.
Q So whea you usze tha ghraca “eruitable shaxiag”

on page 8, you ara limiting thinat »hragna o ceoct Teduciions:
iz that corrace?

A Again I haven't read all of pase 3,

'l
.
L)
[
.
'

that that enswor on page § is directsd tounzd hausiics
arising from pooling of which coct reduction iz or.
Q Well, then, plecs: deseribe iust hor broud

the phrase "equitable sharings® is as veu have used 2t o

page 8, if it includes scneiiiing ether thon coulr r:lusticss?

A I have attampted tc use it in the zoncons than 17

.

one attempts to, cn a continuing hasiz, evaluwutan oo
benefits that one is enjoying by »eing ¢ party o the roolL.
and then use that avaluation az a rasis for derormining
whether equitable gharing is being achieved or nex, ¢hew
you are moving into an arsa that iz largely subjectiva,
and that one of the axsas of benefit is ccsi reduc:ion,

but there are others.

Q Isn't cne of ths benefice from parcinizzeing in a

S ——
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10

11

12

13

14

15
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pool, the sharing of nucloar powex?
A Well, the nuvelsar nower has rothine noegleal

about it. 1If it proves 0 L2 wora raliabla o

€
5

bLenarfits,

Q If in fact a pcol has decidad to bulld nuolicar
units, then isn't the sharing of ithe nuvicar gowar ciaa of

tho benefits that are obtuined fron particivacion ‘n the
gnol?

A Well, wmaybe wa zre getting hune up cn wvords.
The decision by the CAPCO poel “0 usa auvcloear nouss raots
on the axpectation that ii will bz lovrar in cozi than
power from coal. And if that expectaticn iz raalized. tha: i
a benefit,

Q So there certaialy is a dirze: connsction hunvean
the sharing of nucl2ar power and cost roductions?

b I guese, yea.

DU —

R P ————
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Q And it is trua, 18 it no=, that acxa 2fF thz
raserves of the CAPCO cemwpanies will 2C0T3 Xrom Tuzo?
auclear unics?

A Yes, that is txrua.

Q On page 21, iine 13, of your tactinzity, veu
use the phrase "comron dencninaior.”

Are you using that ghrase ln o nathratlical

gsense or only as a figure of spoach thers?

8 A8 a figure cof spasch,
Q What ¢o you maan by capaclty regpensieillhy on

line 19 of page 21?

A Well, 1t is coentemplatzd wnder the CAPCO amranren:n

that each party will be given en cscignuent of resvonegibilic,
to pay the costs Geoocietad with cortain capaecity.

That essignment of responsibilicy miy be

colncident with that party's ownsrship intercot, owit oy wob

be.

MR. SMITH: Mr., Goldberg, baefore wvou coazinos,
several questicns aco I think your guastion wie,scoe of the
raaerQes will b2 Zrcm CAPCO Uniis?

MR. GCLDEERG: CAPCO nuclear wiits,

MR. SMITH: And youvxr answer was, y23?

THE WITNESS: That is correc:.

MR, SMITH: This will be operating resairvas

and installed res=2xves?

PO ———
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B2 THE WITHESS: This will 22 ka'h.

Raally, it ig d1iiicvds e lnpocsedinla 2o

(R}

fidentify a partigular block <f capaszity ond nry, acy shaw is

(9]

- reserva capacity and thig cver hams i3 z2¢xm ¢ mar k.né of
5 capacity.

. ! - g ~ - - > & = - . &
3 We have a conplencnt of capaciiy thzat o oconutrict

7 to serve a given lozd.

7 - s - . A‘A - ‘ » 3 .
] 0f course, vo azre fovecasting tha laed, I'm

o

6 speaking ncw on a planning basis. Wa forecsst Hha lo:d.
10 plan then 2 comp.ianent of czpecity to scyve thisc forwcast
11 load and to achieve a givan level ol xeli-hilles,

- - L4 2 » - . : . . - - - i
i2 lew, only time will <ell what equiprans will braak, |
13 what equipment will e lake in coming into ervice, things
f4 of this nature.

15 We expact to use all of teh capreity =ascurol

16 we have, as needed to suoply this loa2d, in cordzy to ved

7 dasired level of reliabilliiy.

is ‘ We would contemplete normally ©o couereie tha ozl
19 J efficient, lowest operating cost-tyme c¢f coevaciuy.

20 H We would axpect to lcad that as haavily oc

; || can, so that the nucleuar capacity is what wo weuld =uil

~»

baseloaded,
Above it would ba the next highor asecsy, cnerzeia

cost of capacity and then abova it would he :zhe hichzss

-

& 8 B8 B

operating cost of capacity, so that on a day=tc-d:v bazis, ngw.

S ——
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&

on an cperating bzsis, you would expsct yeour zigalve £3 ha

made up of the capacity that has the highea: sersauiag

9246

cost. And,unless ycu are auparienciag hasvy bondiagr of
agquipment, your reserve would Le altcking, not spzrating, E

but ready to cperate,

But if,for soma unforesaen y2as2a, “Zne hicher
cest capacity is broken, thon it is conseivadle =t scnme
of your reserve is made up of yeour nuclrar zapacicy,

You can'
this and nothing else, aend s0 on.

Have I answered yeour gusutica?

MR, SMiITH: Ycs.

e et —————

t flatly desciguate ene plecs & geing <o &0

. — - —————- — & &

CHAIRMAN RIGLER: But vour bagle pregrar or ¢oul

intention is to use the nuclear capacity =3 hacelondd

‘-

THE WITNESS: Our basic goal is ¢ wxy =2 |

buy and install a complement of capacity that L1l zorve “iis

load at a given level of meliebility and incur tna lowest

overall costs. The nuclear capacity, c¢f coursc, hoo %he highe &

fixed charyes, has
operating coste.

You try

haseload serv ce.

has the lowest fixed ccst with highest cperatlag ccs:s,

You try

the reserve,

the highest capitzl costs anl was (owast !

to utiliza that capacicy for vour !

Your cil-Zired so~callcd panklng iapecily

0 inszall that really tc iaka occv2 of

- S ———— Y s o e

PO —
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you used the word "we® szvwaral timan, 3Jid ysou win CRALS
cperating as a wmaifliad syscen, when yveu 2ald "we,” ar Jid
you maan Ohio Ddisen and 2euasylvanlis Pcuar?

THE WITNESS: I can't racall %the spuciiic placeas
I used “wa,"

It would be appllceble 4o beoih. Cais Zoiszin

-

end CA2CO, This would ba a cormen obiegtive that I mhink
powar 3upply planners would try 2o achla:va the shicgtivers
I have ztated.

CHAXRMAN IRIGLER: Thenx you.

BY MR, GOLDRIDRSG:

G Cn paga 21, lias 20, youn we the phrogw
®sxpectad sbility.” 2Are you using that i{n *ha maticnazical
sense or as a figure of avaach?

A I'm uwsing that in the mathematical gensu. oo
that these are prospactive calculatlenc.

43 Would you pleasza explaia wvhat “exupeciad
ability® 13? wWith emphesiz on the woxd "ergectsd® In cha
mathematical sensa?

A As I was szying a momant 2¢O, in the plaaaing
procass, we forecast lioad that wo chink will zsguize
serving, We plan then a coaplerment of capacity Lo supply that
load.

And then in ousr reliabilicy analvsiz, wne merze tue

‘e
o
->
~

CHAIRMAM RICGLER: In answering !fr, 3uithis cuestion,

-

- ——
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mathematical medel eof the szpzcity worplarment

mathematical medel of tha lcad 0 ecuyuss -k

capacity margins. aAnd this ecalewlasices iz Z-

day-by-day basia and Zor all esobinaticne of

capacity thal can axias:,

& margin vhers the available capzaisy

the to be served, we call a pozitlvy mar -3 T
-

.:’Q
-

such positive marging we iilantifv ng A mecuvra -

ability to provide help %o scnecna elis.

We also guanti?s negativa margins
., ) H

2 o
-t

9248

axerads
- - r
2 U of

~

. -e “L.on

. .- 1.3
VS o0 al

the available capacity is expacted to %2 1223 “h-n the

load requirement. and teha the guantificaczion

margin is an indication of a parvvis nesd fow

These are all on & prespeciive bagi:

fact,

¥

basera

- - -

- |
4

-
B

-~

" . -y --t:" 3

-

L

1

o ———— o
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veis
) Y28, but witat IT'n aftar i3 sionl SEMPAC
cefiniticon or axplanssion of wial is mzand Ly 4l wers
"expacted" in mathematles.
A "‘Bxpected” w2ans as it i uvsed hsre FETT R .

.3

it i3 2 Zorecast. it i3 vour expeciaiicn of Zoosikhins eh.i
only time will cell wlill reweal «he Jogts.

Q If you have 2 set of daug, what zounid L2 ¢ha
expactad value ol that acg?

A I'm aSraid T don't mdersiand that ovaseion.
Q Is cherxs a phr:aé swhioh ordinzgzy larven o3
faniliar with, vaich has tha =cxe meaning ag cireratal 7aius?
A Wall, T couvld say ©o vou Laat ¥ cipuns S& i:
going to rain tomeorvow., And i it raing womorsow, ot I
could say than I was right. IZ i Joeun't =aifan, thom 1 o
wall, I wag wzeng.

Q Is that your mathamacienl defialiinn tlian?

A I'm txying to coavey to you whai I =amal
vhen I use the worxd “"axvected.” Tha% is a selunliatlisu on
estimate of the future occurrance LO ha graacist wogrs
of precision that I con eccomplicin. 2ut asais
know with certainty whether thic abilisy <o help iu
actually thers or not untill alfter tns foot,

Q I understood vou to say. hswavar, i resdenza
to my initial: question ebout this phrace that ven wore uving

that in the mathematical zens Doesn't arpected volue have



ar2

i

w

(&)

e

|

10

i

i3

14
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& precise mathematical dafinitica?

A What was your rhrasz acain®
Q Expacted ablility is thwe vhrage vou uie on 23T

21, iine 20,

My originzl question was is that thz methenmats

sensa or just a figure of speech, arnd vour anouwes wrag the

it was in the mathematical sease in which you were using
that.

.
e T
;'-.-vln -

What I'm trying to cei from vouw iz a

definition of expacted value. It hao a »rusise watherszical

definition, does it net?

MR. ZAHLER: 1 did not mean to intersupt. Chiceo-
-

tion. Asked and enswered. 7The witness cestified ag =0 wia-

his understanding of expected valuve mesns. Thio kaa haon

agked a number of times already.

MR. GOLDBERG: 1I'm trying to find cut if hz io

aware of the fact it has a pracisca masthsmatical definizicrn.

MR. ZABLER: The witnaass testificd aloet i:.
The language he used in his testirony was not 2upeoszd
value, but expected zbility. =2 testificed ia whet Lanze
he used that phrace:.

Mr. Goldberg asked vhat axpected walue mzant,
and he testified as to his understanding of that, an
we are now going over it again.

MR. GOLDBERG: Ability iz one of 4he things

IS —

s e e ——— —————— S ————— g St
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Pirestena is talking about in measuvrins and prazdictinc.

The ability has, I submit, an expented taluc. I'n trviuyg

1o
‘

.
.
b
0y
by,
i
-
e
L ¥
i
.
\

£y
-
e
'™
e

to find out the mathematical Jafini:
with raspect to the ability.
That is how h2 uzed the term "epect:d.” 32 u2id

he was using it in the mathematicel seize., = Jon't think

he has given us 2 mathematical definicion ol i% vet,

CHAIRMAN RIGLEN: I will giva Llin ons mora cghancs.

THE VITNESS: Vhen I said [ interpratad it uu
being used, or I have usad it in ths matheuwstical souss,
the mathematical seneze to me i3 a distinetion betvizn haing
able to state semething that Las hepraned 2ad siacs tiok
with certainty as contrazted to stating a predicted zvani
which does have some uncertainty associated wieh it.

CHAIRMAN RIGLER: I!tr. Coldbarg, vew indiscrud
in one of your uuestions that there wac a pirroos that
would cecur to the layman,

MR. GOLDBERG: I'm about to gat to Lhat,

BY {R. GOLDEERG:

Q Have you ever read or haard that the definitcisn
of expected valus i3 being the sama as averace?

A I don't beliave ~-- X couldn'’t say I lLiavz naves
heard that., If I hava '*ﬁeard it, i didn't have aay
particular significance to m2.

MR. ZAELZR: Could I ack Mr. Coldbarg what he

S ——

S ——
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means by average? If he uses itc in the nechemaciesl zanca.
there are a numbsr of definitions.

Deas he mean the median, mode, 2r =2 roan?

MR, GOLDBERG: Thz mean I8 4he sana 28 averasa
b vhich is the same as expactsd ability,

I will let Mr.Firzatone tescify ag te that and !
can give a precise definition of averanc,
“ MR, ZAELSR: I cobhject to tiaat. I <on't lmovw
what relevance it has te zhe kes:tinonw,

CHAYRMAN RIGLIR: Sustzinad.

BY MR. GOLDEZRG:

Q A little vwhile ago,lir. Pirestons, in Jecocibln

you thoutht waz -- what pu moant by the tera "ervectad

of load and capacity that cau exist. Do you Pecail taunt?

A I don't know if I said ¢hose pracize rex’a. Ln:,
ves, I said somezhing wvery similar &5 that.

Q Isn't it true that thers are an Iafinits nunos
of possibilities of loads and capacity that con 2wfos?

A The statement that I nade was in scncestian sieh

merginc a mathcmatical modsl of our forecast lcod viesl a

number of combinations in the merging of thoze cuo molelc.
We quantify all combirations thet can exizt in -

' marging of those two modzls.

|

[3%)

ability,” you said ycur CAPCO metlnd analyeces all gombinesicn:

mathematical model of our capacity. There eore rot an infinlice

o

0

. ———————
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1 Q All the combinationg that can exiss?
2 A Yes.
o Q ¥ou say thare ar2 a Zinits nmaber o tiam 2ad
dQL enly a finite numbar?

5 A Yas, that is whet I'm saying. 2hat is what I

3 “ say.

7 “ Q On paga 21, line 17 throvgh 22, vou zeusifiad
|’ that CAPCO utilizes a probability aralyois Lo

9 proporticn total capacity rarpeoneibility among zhe 2ASCO

10 parties such that each party's oxpoctod ability te provide
11 help to the othere is proportional to itu potantiel nsed
to help from others.

13 Is it correct te say you purmosaly devoloo:d

i4 || or designed this CAPCO probability mathod z0 #hat liz

i5 application to the partiss would result in cach paviy's

18 expected abillty to provice help to others beoing

7 I proporticnal to its potential neod to holp fron otheea?
ia MR. REYNOLDS: Could I have what guestion hual?
19 (Whereupon, the reporter read tin pending

20 question, as raqueasied.)

==
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MR, REYNCLD3: He la2ft a parass cut ¢f ths

quotation which may be lnadvertant.

believe you misspeolie, if veou are Juetiag als
answer, You left out th= phrage "witch rsliianilicv
as the comron darominator,”™ wiich would bo o:lzvaniz in
terma of what vou wera answering,

MR, GOL-BERG: I dicdn': leave -znyihing out.

I am referring to simply that portion which savs thaos e
after the "suc that.® 7The result that he iz aitar in
this mathed.

MR, REYNOIDS: I'm sorxy.

MR, GOLDEERG: If you want to inecludz, L den’s
mind reading the wholas thing. I didn’e intentionally do it.

In the contaxt of ths whole guote.

THE WITNESS: Your statemant is an accuracs
statement of our intent.

Let me add that the assignment of thosa
responsibilities 1s conditicned on the fact that the touol
amoutn of capacity that iz to be provided iz decerainad
under a reliability rule, and then it i3 the rocponsibilizy
for that amount of capacity that is azssimed under tas ruls
or under the concept, as I have .gt :rired.

BY MR. GOLDBEFRG:

Q What I would like to know, lic¢wever, is if you

purposely developed and cesgigned thia nethiod, 2o that that

S U S——
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result would be re2ached?
A The methcd avelvesd from wears of work in
trying to find a basis for afiluirs .acdiwidunl resyoneiblilcias

that was equitable to each indiwviaiual and zgsurzd scehlovanant

1

5 2 ‘e .. % - .« r3 -
; and this was tha metihcd Thaxw o720

of the reliability

o

ca

3

d 2y oy ey =y W20 P 2 TE T B e I T o el ,o-s}_'tt‘
Ky .--..:3..0..‘9, W3 \.;:‘.'.-';-.-3-.. v prahms deen v A

from that analysis a

$

to achieve that purpcses, vas.

L
e
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.
0]
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[e
K
m
5
)
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L
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o} Why, in your cpinion, i:

sxpected ability to help others, ©o ba properticnal Lo was

expacted nead for help Ircx cthers?

A This rule or analysis of thut Lyps enablay
a variety of syatems or individuals, cnes having guite
divergent charasterizations with rsspect to thelr lcad and
their capability to gst togstiher end undexrcalie a connach

cbjective of achieving unstailed capacity, raliabiliny.

'~
-

and setting fortil then respensibi
among the individuval parties,

Q Is that true of no othar methed but vouzs?

A I can't answer that,

e What is magical about those two conuapuz,

xpected ability to help ourselves and potanclicl azad of

help from others being proporticnal?

A It seens entirely egquitabla tc mz that 2 zevsen
who expects to be helped by drawing from thiu =ccl of

installed reserves would find it acceptabl:z that h2 ougit 0

— e —
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contribute to thatpcol of resarves in procorticn to the mann
in which he expects to ke halped by vhat zeol.
To me that ig a statasmens of fundansatal

agquity.

Q@ Perhaps I better asksd anocher quasticn thon

: Are you using tha tamm "sroperticnal® ia the

mathematical sense or &8s ~ rigurz ol spsech?

A ¥t is in tho nathematical senaa,

Q . Would you pleasa deiins what it maans Jox U7
to be proportional to "X"?

A *¥* to be proporticnal to “N"7?

Q Yes.

A *Y*® would have to consist of g seriez ~{ wvaluan,
each of which would bear the sara ralationahip to a corresuy

ing under the series tnat you have identifiad o= i
variable."”
I forgot which it wasa,

.

Q Isn®t what you just said of en 3ingls
valua function?

A We are nct spsaking ¢of a singls woliuz
We are speaking of a quanitificatzica of a co:

common reserve pcsiticon for four systems, and w2 are

spesking of a calculaticn of an expactaed dapendznsa
on a common reserva pcsition by four entitles.
So we haws == in each varighle hera we aave four

DD I ———
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Q Yet, but you jv-% stziad you wsIs Jsing prepersisnal

in tne mathematical seasze, and uow I WaaL t2 Haoy 2 vou knoy
what the mathematigal definizicon of praperilcoacl 132
A Maybe I shonld stats I don’e purgos: Lo ) 1
a - -aematical exper: nor have I wade iha malhsnaticnl
izws. I have used the laws in tae onalysis v 02
making here, and I am eupart in apo.ying thoss lovs,
Proportionality is onz of tham.
Q What you =axa saying, then, is Liat you wied

proportional in th2 mathamatical seasa; Buh vou = 3lly
don't know what it mzaas?

MR, ZIHLER: Cbjecticn. I thiak he iz
gquarreling with the Witmess in this point, Thet Lo act o
accurate characterization of Ilr, Tirestoac’s corulimony,

CHAIRMAN RIGLER: Sustainad.

BY MR, GOLD2ZRC:

Q would you axplain te me how you caunot L2
expert in mathemgtics and at the same m2 woe PrOSWLLLLLWY
techngues to develop & mathod of shering copacity and
resarvas?

A T would liken it to a perseca wito is cupaxt in
the use of a larce~scaled electreoaic digital couputor
as contrasted to the man wvho decigue and hallds wiae oomoucar,

It isnot necessaxy ¢c xncw how to docign amd

build a digital ccmputar, inm ordar ¢c ume it olffzctively,

-
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I submit it i3 not nacessaxv Zor :

tha laws of mathexatiecs, ian orézr ¢ =2

mathsmatica.
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Q You don't think it is necessary o lrmov
wvhat the mathamatical deifinicion of provoriigeal iz
to use conceptz which ar2 dssignad o ba pocrostional?
MR. ZAHLER: Obilaction.
MR, GOLDBERC: I think 3t is a pazxfecsely £air

question.

CHAIRMAN RIGLER: Let¢’3 hezr the chbiceiion.

MR. ZAHLER: I think we aze going ova: the suws

-

ground again. The witness teztifizd as 43 his knoulodoa

and tae applicatioca of the law of nakienatics. Iz, Goldbare

is quarreling with whataver the witness ic tasiilving o,

CHAIRIMEN RIGLER: JQvarruled.

MR. REYHOLDS: I would like to haozr ¢he arasticn

2ead back.

(Whereupon, the reportzr zead ths pinding

qua2stion, as raguested.)

THE WITNESS: o, I don‘t thinl: it i3 nececcarv

for ma to know the t2xtrook Zafiniticn of prozeraicaal

in order to use it. I think it i3 suificisn: o o o agsurea

you and to know that in our mathods, where ths akilizy

to provide help has bzmen quantifizd wigorously, and

haa been identified as 100 percen:, that 12 I =28 & paxticipant

provida

10 percent o that pool of petentinl helw, than

in the quantification of the potantial ne for halp, if

that pool

or entivre raquirement is 109 rercen:, iF once again

~q
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my expected depandence on that pool iz 46 gerzont, a2ad LF |

jou are a participant in thiz and roun are gontribuiins
- -~

percent to the recour 7es ond zxuasi

. . =
S oy, L PO TR e S
L0 UEALIZIQ O Qiray

on the peool fcr hel- perecant of {hwa Ling or 2o tis

extent of 20 percent, tais is piesorsicral and whis L2 4ha

basis I'm using the word, and this iz the msasuzs ol 4he
fundamental eguity of tha cvachnicque.
BY IMR. GOLDBIERG:

Q If your concept of ywywopoxticnal
is in Zfact the mathemacizal delfinition, u“lwmn il
sinply say you arz net using <hai torm in =ha mazchosaticnl
senss?

A .

MR. ZAHLIR: Ob

L

L o8
> S gy
'5-'-' e T

CEAIPMAN RIGLER: Tha Board iz heviag trovbin

with this line, Mr. Geldbsrg,

To begin with, it scams predicasasd on

fote s
lrw s

aszumpticn that tharo is a universal tanibock “efiniszicn of

proporticnal.

MR. GOLD3ERG: Thare cattainliy i3, iz, Cazimma
I can introduce evideace to that eflzy=.

CHAIRMAN RIGLER:
handbeok that definition would be the gime?

MR. GOLD3ERG: ¥Yaes. 2As a2 matter of Zazt, nv

Ve

next gquestion waa to trvy

o 2 .
to refresh vy, Pirascons

ATe you saying in eoo msthomati



arl

[
D T———

(8 )

t

b |

8

"

& B 8 B

=3

mcollection from tha past math courses ha hos Lales, 57
he racalis a particular dofinision ¢f proporcional

CEAIRMAN RIGLER: I'm gkeptical, fomuily, ¢

- F3 o~ 4 Py o te e ransinded mer Ty sian Sl NP [y
You would find that in each watlhemacics Lhandzio: or eoviza

bock that proportional would bo dafinsd in cungzir 2ho
gane way, even though the cconegus uny bo wo. Joom,

It seens %o

B
@
)
¢
o
>
&
o
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W
H
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.
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‘
i
g
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o
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f

cefiniticn slightly diffsrentlvy.

MR, GOLDBERG: I raspactfully Jdiscovza, .

(.I.

Chairmwan. There ig a siagle : sa definition. ‘thars

Z€C

.U

is a particular kind of function whish has one Jufiajisiss
and the defirition,althsuch the syrmbols may ko diEFoxraunt,
are identiczl in ewvery book I Lave looiied ot

MR, ZAELER: If Mr. Goldberg whinke 14 iz

important, the way Lo precesz? wonid == to give Iz, Pirsccons

the delinition and ask if his uvnderstanding o whe rozd
"pro’ "riion” as used in the CAPCC formulas oonsoriz wislh
that definition.

BY MR. GOLDE=21G:

Q Mr. Piresitone, if I gave you thz folliowing
definition of what it means far ¢has quantity ¥ o he
propertional to the quantity ¥, I uwould apnresivie rour
telling me if that refrashﬁs yorr recolilectisn g to the

nathematical dafiniticon ¢f proportion.

Y is proporticnal to X if ¥ ig equsl zo a coasians
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tines X.

e e = | 28 - iee as e P
2 No, that doesn't rmafrash ny raoalliactic
- 20 SN -~ 3 - - -
MR, SMITH: Mr. Fizastons, e T 2 B

the word "proporticnal® in tha sense of 2emeal souicny

THE WITNESS: Tas.

MR. ZAHLER: Mr.
cdefiniticn of Mr. Goldberg, 2gual ratics wonld »a the
&8 what Mr, Goldbexy said.

87 MR, GOLDEELG:

b T . » S - - do moan e
Ay WIREE i A8 1 QoL b

@  If Y is scuzl %o
the ratio Y divided by X ocual o the conuians 27
A I would have to rely on vou for “=her. You
me if you refrashed my rscollacticn of the Jefiniticn.
You did not. If wvou wunt te

~ - Py - - v 4+% e e
ran Tarougn Soita maLlienad

exexr-ise, I would b2 glad ¢ do it zad wa will sua as
turne éut.

Q Definition asgide, if Y is equal &0 a conuta
X, i2n't the ratio 0f Y to X egual to the consiant?

MR, ZAHLER:
between what Mr. Coldberg is acking and wazi Mir.
is testying to?

MR. GOLDBERG: I'm %rying to ge: Mr. Pirast
to verify what you and I agrea to.
in this field.

3o Yem gt e
Caa SRJLC 200

Proportionality is, onea,

cf this methed.

I dona't think theyre iz o dilfar

-
Jdaddh
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i MR, ZRELER: Mr, Snith asksd tis ouzssition

2

3 | over this again. I doe't thial it iz ralovent Lo zao
|

di ¥ equals Y ovar X.

S i THE WITNESS: If ¥ timos X eguals I, ohan

3 Y over X.

v BY MR. COLDEERG:

e,
9
o

iJ

ons v —

4 and he gava ths angwar. I don't I'movw by wo noe coing

8 Q You stata that th2 mathematisal orooess coas:

g of analyzing each party as tiwugh it wars onarating
10 completely in isclation. ‘hat 4o ven msan By narty?
13 A Bach of the partiar 2o tha SATCD agreemnni

Sea - -

i2 cefined in the CAPCHO agracrmaent. Thaw»z zva Scun pas
12 Chio =2dison system, Claveland EBlactric Illucinating,

i Duguesne Light and Toledo odiceon.

6 Fower zs one party?
i A The two taken tecgsther esmpriss cac pazéyr.
‘2 Q Isn't it tzue that 12 in fact & waver is

20 i =0 help cthers and ita potentizl aced Foir h2ln From o

so v
-

21 i3 different from the bypoihetical eaua of

)

P v THE WITNESS: May I have that read back?

N

‘ couplately in isolation?

24 {Whereupon, the reporter raad the pending

question, as r2gussted.)

&

&

= Q Ara you including Ohic 2dison and Frmnavlivnn

operating completely in icolatien tha: fig  auproted 2bi

(2
i
e
i
A
a3
e



ars

-

(5

18

D e —

THE WITNESS: In my analryzis and mvr uce of zhsza
words, I'm speaking of a2 parcy's ahkiliir #o provids [aln

2 S T - . e T T Py ey - Y - "= p -
from the capaczity recourses that &hat narer has. Than 27

cefinition excludes capacity rzzouruss That oilzss nmisht Lava,

-

B8Y MR. GOLDBERG:

Q How aboui purchzz2z of f£iom cowaes?

A Any capaczi razocurze that a parhy hag thas
zs a firm resourcz or az a resource ig guantifisd
cf that party's capacity ruzoursmas,

Q Considering that vaxtyr oparating commlizisly in
isclation?

A Certainly. The in igelation go2s Lo tha faow

that you are m2asuring ine capacity resources =f

against the lcad reoquirenents of that party, aad if ineivd:d

his capacity rescources,

The convarsge of that;, if he oy o oalis 2o zoro

othar system, firm sale that is cuantifisd as 2 load ~blizatisa.

Y

Q What akout purchaces of vower which ace oot Jim?

A I'n tarpted to ask you wiat about them. You
certainly cannot quantify as a capacity recource z resourss

that i3 not under a £irm contrzoh:.

Q You €aka it into aoennd

] - T S
ia vour pyebabllicy

o

analysis the type and lccation of ¢l generaitsrs?

b

(%}

”
s

3

.

)



A In our probab
into consideratio
requirements an
with the type, but I
cueation, the ansver is ao.
capacity rsally has no impact cn
Q Do youteke into account
and lccation »f loads?
A We cartainly zuke
characteristices. The location would
Q Do vyou take intc 3ccount Lransmis
including transmission line configurctions?
A Again ¢o we take
éoing what?
Q In your probability

A In the quantification

-

of generators or complement of T

requirement, the assumptien iz inharand: 2hob

transmission facilities will exict ¢9 cnoble —snax

flow from any genera®or %o any load as requizsid.

-

Byt therae is : 20 mathematical cu

CHAIRMAN RIGLIR: Mr. Tirzat
you take into account tle charactaristl

THE WITNZSS: Yos.
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CHAIRMAN RICLE.: Uhas wenld wrose

charactaristics be?

B S ae———

THE WITNESS: [lell; w2 modal €ho lood bw fazzcomaine!
252 hourly leads, repreconting ie maximun lozd on anon oF

252 days throughout ihe vear. Tha highess Zead would La
the 100 parcent load. I% is conceivable tha otlar 251 dews
you c¢ould hava a 50 perceni lsad.

8o the distribution really of loads fron tha
highest to the lowest iz « charnctaviscin, o 2t cos
time included what we oali load verification =siichin 2ha

, .
. . syl
w2 Dacsrd is an iatecratod valus.

hour, the load value tha

o

As you know, slactricity is gomoratsd and uiilicsd in ohe
same instant.

It is an inctant type of situaticon. %
electrical load this instant may be ot onz teval, sud oo
ingtant. later, it may ba at another lovel. Iin oury eeayis
we integrate this impact over a clock hour snd thol
rasulis in the valva that o rooowd,

It may well be that a loud having an iztagsates
value of 100 percent may for five mimntes withln whas hoos

hava a * +ales of 110 vercant. It ig, ofF

™
&
O
(i
.
t:
£
a
"
1
L P
’O
)
L\
1%
1
-

to have capacity to supply tha 110 orpearceut.
At cne time we introdvced thr: chmreoearisihic
into the load wodel. At this time we bave tai-n Thei out,

We are using the integratad value for the iload. However,

- ——————y -
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thers is a condizlon adjustnent <o tha

L |
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capacity that %o come extent resognizes =hls chamsessrmizs’c

¢i thes load. !

other characteristics 4id you ruccgnisne?

I belisve, all the characterisiics. Thare would o dar-iae

CHAIRMAN RIGLER: You spolie of vazniztions?
THE WITNESS: Yeu. |

CEAIRMAN RIGLER: 2&g one charagisriptic. 'Thats

THE WITNESS: It really -- variacions idaaciZige,

.

day variaticns, seaszonal variaticas and oo ou.

Q

refresh my recollection 33 to what your vestiveony waz wish

respect to my gQuestion a5 to whaithars oy nos wvou vanid

It is variation in muagnitu’e of tha leoad. |
BY HMR. GOLDBERC:

Excuse m2, Mr, Firestone. I would like wau to

trangmigsion facilitcies.

A

The assumption iz there that transaission

capability will exist to enable elzctriczl anergy *o ga:

ragquired,

transmission capability Coeec not enter the cormwuia-ion 2% ail.

from the point where it is teinc gencratecd ¢o =ho 1024 72

But in the strictast sanse, mathamazicaily

- 8 S ———————-
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43 So, basically, thare is an assumpiion, Ja2 L0 1

-~

cesn't anter into the analysis? i
N Wall, if that is the way you intziplos naas o
said.
o ) | would like you to gorrect e, il
I'm trying to undarstand wnat vou said,

A We are merging capacit¢yr., Hathizaatioal <ejaciey

model with a mathematical load medal, Ind Lha assootion

is made that the capability will auizt o allcly alactieiuy €90
get from any generater or within this mwodsl 4o aay load wii;fg;
the load nedel.

In order to accoxplish thet the tranamiscls
facility has to exist o accomplish that. !

In fact, we hawe that capsbility. In Zoot, f
we intend to plan to see to it, that we eiways Bavs whic
capability.

Therefora, it iz unnscascary to malke Luy
mathenatical simulation of that in cur calomliicicunu.

Q In enalyzing the rellehility of an clackrioczl SFGLA,

would you take lato account the transmdsvicn facllitles
your analysis?

A Thae the extent thatc I have just dascsibed,

e -

I would.

Q I would like to refox you acw to ¥xr, Slewnar

testimony again on page 23. ‘
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1 A ves.

: 2 Baginning on line &, :iz. Slammar states
- shat an accurate asgessment of zolizbility reguiue

S

probability or anochar cyre of analysis whish n=les 1aa2

S accocunt ameng othéz things and thaa,siipping 2 I35 Dalasag,
8 transmission facilities,

7 Do you agree with that?

3 A wall, I ¢hink what he ass referonce o, wouid
9 be == let me start over. In thae cawe of the CiPCC

i0 wathed, we quantify a recidual despend2nce on ragotrs:s

11 of others, aftar we have utilized gll ol ocur cwan ruzourcae,

i2 You were getting to this saxiisz, tho wse ol

4

13 “Tritercgnnection s with ncnCAPCO companies.

14 We identify the rssidual rick that zenainc

5 after we have utilized sur cwn regcurcss 2o tha [uwlloot
16 in supplying our can loads.

17 We then expect to utilizs the resourcasz oI cvdhors
13 by way of our contracts with other partiss, te covsi thort

i9 residual risk. It is, of coursae, nacegsary o have

o —

PRT——

20 transnission facilities with others, betwesn CANFCC cnd othors |

i to enable tha" power %o flow.

n

MR. CHIARNO: Could I nhave the questicn bacgk,

i

please?

(Whereupon, th2 Regpcrter rzad the pending

& & 8

quasticn, as requested.)
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bw3 : E THE WITHESS: If I conld conzinve, mavie I
> ,., can rsmove the doudt that I think enisis.
B
3 % In the J3PCO wnz2ithicd ©f assssuing posd
a i reiiadility, va guantify @ * Tigh nuar whieh Jlantiiiof
3 i the dzpsndence we @:pect to valeas on familiities of orhunms,
. or saying it another way, it wenlé de the use o7 intase
- connactions to nonlAPC) =nariies.
s We identify the depandancs on tho Tecowrans of
cthers.,
S
0 Now, soma pocls apd gome Samdanias, waea
» thay mske a zelliabliiiy masesswmant, thaoy wook o
i
12 a value that they degseriks as & less-~oi-lsal pachanilicy.
= They identily the ebilitvy of theve oun wzserress
" to maet the needs of their cur londs, and thea hey Ldéantid
- an anount of help that they cen arpegt &0 flow neox el
loads by way of thalr interconnecticnc, axnd then srosr &bzl

:‘

-t
(&}

&

£ €

G

resourcs is exhauvated, if thera iz a defislancy in womaos Lo,

'i

-

then the only racourec iz te into

Thay are woxking ¢ a less in 1o
We,in CAPCO are worlking with o 7

that identifies residual dependsnce on tha roooursa

others.

Whan Mr. Slenrwer scys zn accur

assesament of rnliability ond so0 ¢a, z2nd &

~ 2
ey te ¥
- e 403%,

-~ Ty Y v wrtaee g
b ret - &b

&

ot
(.'.'-3

transmisgion facilities, I'm reascaably asure

——ts

()
C

i

s $ 4y
@ 43 nointing
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to tha need to lecok at the intasregonnecticn eczad

betwaan the groupr that iz Laing zlanced 2nd

Zesources of the outsiic wor

We, 0f course, 4o this in our CIARaC

as a part of ths transmisszion nlamning, naw
the generating capacity pleaning?
CHAIRMAN R1I EZR: Mr. Slarmsrt woas

to raliability. 1

I'm still not sure you gronplsod dilizaohl

the guastien 3 posed.

Gl es s

g % -Gy
) it
" !
v sy
s
pod - o

I'm not sure, zs I wderstcol the gueatlian

Mr. Goldbarg put to you, it woe necsseexy Lo

cutside systems, and your answer sgoaimd e nave

extent to which vou do ceasider cuisids svetan

The quastion rzally was, do you
that portion o2 tha Sleammer testimcny whic

rgad to you?

gs
ade @

.
Tep A ey

. A ——-t S < S A
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L w PN e Lo 5 38 Bimiles % 3 < - Tyl sew wap——" 54 ¢ pae
THE WITHES < hank X 20, A that sransnigiion

arl

L T e s ey
8}
~3
.

- 3 3 g §an Bavdtencuim ey Shlian Peavess et "
A it is certainly a factor in asgeasing tha ovaurall
"
i Eming 4 den 2 - ey sade o .2 T A
3 i veliability of powar syvsten. Yoo, I 2o,

S Q Now you stated you aaalrusad 28l a2y &5 thsuni

8 || it wers cperating in izolaiion and you axplained a li:skle
p £ what vou meant by operating complotely in ioolatison.

3 3afore we pursva that any Hwrkhar, I wmald Lilke
3 to ask you if it wouldn't %2 more legienl and seloyeific
10 to divide a system into szparaltae ganoraior aoean f:0d

allocate regerve raquirenenis accoxding to Lagh cenasanor

-
-

12 area, rather than allecating acscozding ©o pontins oz vou
12 have stated vour ma2ithed to us.

i4 A No, I think it would rot
= concept started from the stated intent that collawtivalr oo

16 are going to install generating capaciiyv Tasguroas o

8 That analysis is done wunder the coucont of onae

19 systcn operation. Then the portien thane vou ave molarrins

1
.‘
b
o
o
&
:
13
i
#
H
r
q"
>
Al
t-

20 to really is an zllocatici »rocuss

g analysis as a means to gst figures, as 2 m@ane Lo ¢23 2o

29 4 an equitable assignment of capacity zesmoasidillcy.
But ths first stepn, tle anzlyasis of ¢haza

24 | partiss combined as one systoa, that iz ¢he frue gvaluation

of the total reliebility cf the groud.

-

——
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Q fes, and when you zllccate gepacitcy foom
for example, nuelear wunits, fan'e it comrzos thal Lhe vav
you do it is to say so much for ths CTI pozer. 22 mash

for Toledo Edison, and so much and so Snois?

-4 s s 2 T de fe 9y 5T " gy
A Basically, but T thinlk that nsgeds scun

explaration. =2ach party has a gartoin aumsunet of caaoranis

capacity that it had bYefore the formaiicn oF 2000, Anad
then each party has ownershis inuarestz in thosa dolatlse

-

committed units. In the allooaticn wreeos33, e vaoentw

each party's capacity zgainsi each parev's Llsad rzoouizansas

and, cf ccurse, w2 arrive then ot o shatanant oF roscueon:

vs. pctential needs for cach paviy, and wz meks tha mazio
of those two numkers for ecach parsty.

If that ratio is aot conciant for each novihy,
then it is necessary to shift conma capacity Frow cne
party to the other. That chifting ~-

(o What yeu end up with is deacarmination sha:

~
vl
o
*
4
3]
“
M
(4]
4
*
?
5

Party A shall get so much capazit;

-

80 much capacity and party is de’ined in teras of
corporate structure; cosrect?

A 2ssentially, yes.

¢ Now, from an engineering poiat ol wicy, from o
scientific point of view, wouldn't it be more
reasonable to congider the four partios which vou anva

defined as being the participants in CAPCO as havinzy onz2

i e ——e
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Ny big system. They hava generators in covhaln leoationa i
% ! . . - - - !

2 and -~ and looking a% araas wiich suzrzomd ths vonsratoss

3 | in determining what cagacitcy sbheuld bz acsicnad <o iz :

-~

3 particular genexator arsa, apar: from the gueecicn of waleh

“a

5 corporaticn cwns that gencrake:r

o) 0 - % L 3 LT = i
5 £ No, I can't sze tha logic in bbhat.
i
. . . ]
. - - F o 2o T o SATILOE™  gmpyy g ¢ |
7 MR. SMITH: Mr. Zirxostone, wWhan the COPUD conqariss |
’ .

& plan & unit, don't they taka into ecnsidsrativn the

9 | market, the load whem thay dewernine hz lozetlen of Zhez

fo || unit?
11 THE WITEBSS: Yes, thoy do. Iz deiomining the
12 location of the unit. they have dofinivuly the soncencratio:
13 || of load as compared to the availability of cencrnting sitos
anéd the transportation facilitizs for getting M) 4z 4he
i5 gite zs measured aguinst the transmission roguizsmonts, 12
of these things ars put tegetiicr in deteraininc «<ho

17 praferred location for additicnol gemsrating uniiu,

a You are quite righe.

19 That has rothing to do with the wezsurexzu: o0

20 the overall pool rz2liabliity aor the measuremen: of 4he

A
o individual assignments of capacity resoenaibilic:, j

-

22 It has cuite 2 lot to do wieh the lcontion of

23 w the sprecific unit.

g

&
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817 1 3Y MR, GOLDSBIING:
bwl i
2 | Q Isn’t it true, My, Tisestenz, 4hat all Moe of
i

3 the Perry and DaviseBesse Nuclaar Unlts wiil 2o

A shazraé by at least == @ach one of the Five unise 42l
8 b2 shared by at lzast two ipplicanes?

3 A Yes, that is truo.

7 2 Prom a scieatific and eagincering ctondzolng,

8 how can you justify combinlng Chio Zdizon oud Ponnsvirasis

L

° Power az ona party for ths purposz o
10 A I don'*t think it is necassury o Justify Lt £
11 enginsering or acientific steadpecint. The Josk oFf oho

i2 is that Chio Zdisen and Pean Power asarat: as ens uii <Y,
13 and that is controlling.

14 MR, Z2AHLER: Would thia be a gcod Linma oo cnks
ia luncnh?

16 MR, GOLDBERG: It may ba.

17 I mey have on< furths

P s . . &
FEva v i g S - v s . e
3 GSHNEIDN Lo kel anet JAN2 o

L

13 BY MR, GOLUBERG:
19 0 Mr, Pirestone, dces your probabilisy aralrals

20 assumne that cne party's share of one of Zhaus “ive

2 J auclear units from Davis-Bessza or the Parry Flanis can be
22 forced out without having an affect on the other purticis

- -

in that nuclear unit?

e

24 7 MR. REYNOLDS: Could I have the gquaciélen baoh:?

25 (Whersaupon, th3 Repor+sr r2ad the zonding

-

e s bt bt SSanios SRR

")

s —————- o e’ i S
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MR, GCOLLA3RG: If where wars aa oabou

the units, does his msthed essume shat it vould

o5, 55
8275
X -
33
B " e oy .
& 3 OOa O

cn2 party’s share, but not ancther pariy's shanes

MR. ZAHLER: Could we :till havas ho g

back?

("Mersupon; =ha Reposter rarzad s

pendiig queation, as rayvested.)

TAZ WITHESS: I'm noct totdlliyv susz

CHAIRMAN RIGLER: V2 zre going 2o zood ix,

(Wherewpes, the Reporter aguin 1exond

the panding questisa, as raquaszted,)

THS WITNESS: 1i':a not coxrsndn T uaduors

your gquestion., To ths extent I «whialk ¥ undasetan:

it is not trus.
When tle unit is ouz, it i: out

if iz are out.
BY MR. GLLDBIRG:

.n-.

A But I undirstocd your tastixcuy

il : ’ e
wd e e Hoiet -

to state that you analyzed esch perty as thongh i w oo

cperating complately in isclaticn. Wicth the bHoies

explanation you have given of the phrase "curp

1o s AP uW
R = - .

isolaticn," it seems vour answer %o uy last grestlion i9

incensistent with vour statiment that sach BETTY Wwas operating

S ..__.1'
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o

completely in isolatiocn,

Can vou explain?

A I don't believe it is in consiatant, I8 ¥

go back to our discussicn saxlier, tha partuy weuld L
in its capacity resources its porticn of these uvalls
you are spesking cof.

that would te factorcd ian as ona ¢oFf ita
capacity resourcas

Wow, 1£ in the prosability avaluation, theirs

sona gecurrencas that forces the entirzs vtail oul,; <han

porticn of that unit that is being accownizd forr =3 onc
our cepacity resourcss, weuld azlo L2 out o zervica.,

or it would be treated 2s though it wer? out <f sarvize,

- Aan Son - ., N 22 3 RPN S [
Q 12 "A" and "B" are sharing powar Lfrow a pursic

nucleer uvnit, and we are analyzing *A® as thougn 1l wure
cperating complately in iscolaticn, isn't it 4xv
that something "BY could do covld affect 4% zraczsn.

because "A" and "B® arae shavine poimy frcn th

o
t

unit?

L That is an ewfully brcad question. I suspast
answey to that is, ves, but agian, I don’t Lnce what e
significance of tchat is.

MR, GOLD3ERG: Thank vou,

This would be an spprrocial

w

*J
[~
o
5
;5!
M
i~
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'
I+
'™~
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W

&
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Wharesupon,

- . -~ oy
L".NLI EI_‘:.;S'“CA;.J

resuned the stand as a witnhess on b»chaly¥ o0f Arplican

kavinc been previously duly swern, was auanminnd
a
further as follovs:

CROSS-EXAMIBNATION (Continugad;

BY MR. GOLDBIERG:

€ I would like to a3k you gu2siiens asn akound

the CAPCO group probability teclmicue paper vhich was

adnitted into evidence thiz wornirng.

Isn't it a fact that the reliabilisy
depente on tho rellability of 21l of tha syotem
it iz interconnoctad?

A Yes, the absclute reliability éozc.
Q Then isn't it true that tha reliabill
one system depends on ¢a» activitlae, selisica,

of the other systens with which it is intce:

{:

R Yes, it is true that £o sone aztont,

on that.

Q Suppcse wa conzidar a small municipal

a large system which surround or iz adjaczent o

emall system. If the swall systen is 2 full =2

customar of the large systen and the lazgsz asysis

cnness3d?

< 2.

G
L T S
N

!
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13

927%
not depend upon the suall syeten at all I=vr ezjacity
Because the large asystem gensuraitas all < ik cun ety ti b o
or purchases it elsewhsr2, thon iza'h 4% €ovs 2hat :hs

reliability of that amall system depends sn tha wallabillzy

activiicies, coenduct, anéd mclicies of the lorgg systen
but the reliability of the laxae system do2: asi anpa
on the reliability, activity, candvet and soliciag of

smAall gystem?

2 P fLee a3 ey A % oy -» -
MR, ZAELER: Could I have tho guosticn zagan

(Whoraupen, “he rarvorisr read L wendlug
muestion, as requzotied.)

THE WITHWESS: If I understand your guagtlior

have identified the smal) system a2 & tota’ reguirgiszi’

customer of tha large sysicw, g0 thersfeve vhatgver waliakd

.
N
o
o |
L9
0O
o
ri
F
¢ .
jee
L+
5
»
:
{
{

the zmall sysiem enjovs, it would

-

s I
- .-
g eny
2 e -

fashion as any load being placed uzon tha large systsu.

IZ the small systoem i 2 total racuisemnaiu

customer, I interprat that it bas no geasrating U200mTeas

whetscever., So from the standpoint of reliabilizy of
cenerating capacity va. load requirsswents, tlhe mimall

gysten again plays no role whatever in that evalusvion

Ee has no generation resource with which w0 supzly iz

BY MR. GOLDBERG:

Q What about the reliability of the snull 3yst

supplying its customzrz' needs?

1o

—————— - - ———
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E Again my testimeony aad my r2narks vihich i

addressed to zeliabilizy rually

of the installed complemant of gsnarzting 2anucicy

o

se.ve load. And whatever reliahility tae larme awvoizen

provides to its customers would alse Ziow Co Gals zuall syseon.,

- wpeets gy - oy oete d 4 e TR
0 Suppose that small system waera a parkizl zeguizs

ments customer cf the largs svstam Ian't it 2zuz what

in that case alsc the raliability of tha zoall uvetsm 43 -

depends upon the relliavility, accivitioes, conduet, ond
policies of the large sysica?
i Again if == I'm not certain I unlosseond whns

you mean by partial reguirecmsnis cusiomar,; Hut I wounlid

interpret that to mann that 2 portion of the owell gymzsn’

load is being supplicd by the lasge systenm, and once again

that pertion of the lozd would enjoyvy the gaza loval of

rellability as ' all of the other loads of the lawree grebin.

Q Well, in light of these anzuers, hew con yvou
Justify . using the method of allocatinge sanzeity ohicl
treats each systen as thouch it verc opezatipng .complotcly
in izolation?

A Rell, once again ths alloezation preouass anly
flows to the parties that ara participacing in ti: ool
arrangement and that have stated as ¢hair comacn obiactive
the achievement of 2 certaia level ¢f reliazbility., T

assignment of capacity respoasiiility oy thoe =2llscasiocn

EASp——

i A g
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process is a hypothetical piveass, ard I thiak ¢
aocne cenfusicn baiween tha usz ¢f the woxd "iglx

The analysis is mude Lrsating sach pas

removed from tha fotal group. MNevarthcleuz, anv coraciiy

rasource that one party might have chat is extersal L2 iiz

own frontier is incleded in tha ro~calleld 1z2la

evaluation.

So the allocation ecrocecss does racognizs 211l «f

the capacity rescurces that each party michi Lavs

though those recourecas may be located external ¢

b

party's saervice areca cr hls fronclaez.

v When you analyze a pariy in : lselatio
of the factors the reliabilicy of that party ti:

operating in isolation?

A Not really. Tho reliability ¢f thac

fact, is and will Le the rcliabilisy of &he iz

n, Ianit 208

T L S 3 -
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owl o We are talking now choat analyzing a fzazsy i

-~

I

completaly in iseolation Zer ¢he purpess of fatauninine

(5

how the capacity is allogatad, Now what 1 whoik I

want to focus on.

Not the group, buc the analyaly o# & aarty
3 |
operating in isolatica. !
7 |
* A Yes. -
g il L . | é
Q Isn’t one of the factors thizt geas into “hat !

analysies the reliabliity of that system as theough 12 na2r:

i0
conmpletely in igelation? ,

" A Not, it is not.

12,
o Sonjt you taks Luto acoount the ocutace uuoxd

1 of that syatem?

A We utilize the sare mathomatical poocasses =2ui

the dawe' data treatment in maling chat conpuviaiblon ot

16 : . .
we ugse in making the rellabilicy computztion Sor e

17 antire group.

18 The processez arzc the eoms. !

9 But tha sbsclute laval of yolichiller ias veu

20 cozputs for a pariy whan you are urhiing an allsezclos i

21 procass in itself had no slynificance at all, i

22 HA MR, SMITHs lir., Firxsgtons, as d“: CaPrsn®s |

apply this methced Iin the future and allocot: caduciity

h 1)
24 1 responsibilirles, aren’t they moving in the divactinn, and ’

m

wouldn't they ultimate v acteain raserve alicontiss ogsad
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21

22

8

8

en percant of pezk laad?

THE WITNESS: Woll, bzaigelly, I sallcua
the answer to your guaaticn is, v23, bat = wonld "ilts 20 2l
scmewhat,

The allocaticn prosesg, the P al
which quantifies a person's prtenzal centeibusicn wnd
his potential use, has the ability 2o svaluaze the inossen

on raliablility that atexs Zrzem tha ceneratcing vrii

s8iz2e, generating wnit availability choavac:arnizaes the
individual load characterizatdeors of the nuztica, thals

maintenanc: practices and sc con.
How, it is cenceivable, and I whin': T Lo naver

run a calculations to vorify this peint, but I wnini oo Lin:

passes, and the pool continves Lo funciien aud —ontine

to pick up ownership ahares in jeintly cousdtces valis.

mecre and more their capacity characteri:zuacicns

will become commen and te the axtent Hhair load charootorizse

ticns are commen 07 very sinmilar, we will arrive ut we peint

that you deacribad, that "X" yaars dowa the zond, i wuichi

be that the probability of analveis, the ane nevasi-w

day standard, the satlsfaction cof that for tie wool, would

produce a percent resaxve in a givan vear lils 25 paveont,

and then che allocaticn proecess following the conszibuiizng

use principles and quantifying tis haracterizaticas o

party's porticn of the total wsuld nroducr 2 rssewmve

O —
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assignment to each partr, alsc. of 28 wparcunt,
I think that giver ansuch fima fox theso
principles to eperate, that will bYg Sha and neink.
And, of course, at that point in tiase, thon tha avaseus oms
proeportionately idancical.
BY MR, GCLC3ZRGH
) My, Pirestona, I deca's balieve I act o dircst
angwer to my question as to whother or net in aualvaing
eaach partin iz isolation, you considaxr the outuge Lagond
of thatparty.
' 5 Yee, we do censideyr the cutoge reoord of hut
party.

o Ien'*t it trve that a neighbering cvsienm can hove

an effect on the ocutage racord ¢f that mazty

-

e
.

aii

-~ Geiw o e
- el

A It 48 difficult for ns to wi:

)
[
i

circumstances.
Do you have scnathing in mind?
G Yes,

Let's assumo that thew is 2 2mall ayniem, waich
is the system baiag analyzad under ysur mochod,

It has a gencrator which hus 2 fal:s
record, becauce it haun't been naintainsd in a nrosos
fashion. Let's assuma that the small systom conld shug
down that generater ard naintain it in o propay Zashica,

sc that it ' . did not hava ¢cucsh 4@ DCoOr nutace Yeeord,

O - ———————-
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if that amall systen could cat powar wheaelod o it

a surrounding sgystsn.

i

In that circurstancas, isun°
aurrounding system’s policios,
the outage recoxd of tha2 zmall syouzw?

& I think not.

Thexe are cther altarnatives, =i
systenm had installed vhat I veould consldsry o Lo an
gdequate complamont of gararatiug copacity tant conplaiont
of capacity would ansbla that =mall systen to ravfoin

mzintenanca in a proper fzshion.

o S i SO S et g i
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Q Suppose there ware no othar eliawnatires atc 2
partciular point in time, bubt getting sovar vheeled o ik
through the transndssion systam of o surrornding sacise.
Wouldn't that antity affact theoutugs zacord of 2hs cuall
aystem?

A I am unwilling te maka that acsurveion,

Q You are unwilling to assvae thers mey be an sasity

vhich has nc altermatives but to get power vheslad 20 ic

through a surroundiag syastem's tronsaiceicn syucsn?

’
M.
]

H
y .

A I think living in the zaal world, if a pasty
large or small undertakes ¢o provida geesrating cronsier oo
sarve load, than a pazrty cf that undsrtazing roz the
obligation to provide ecncugh gencrating cavaecity &0 wualls
that system to de the neczssary preventative meinto-anca.

Q Can't the policiece of this larg:s svrmrunding

system affect the ability of the zuwall sysuow 2o avon
have the proper genarating facilitics?
A I £5il to see how,

CHAIRMAN RIGLER: You gaid thas ouzacs ialie
was one2 of the consideratisng you %osk inte zooouni in
determining the reliability?

THE WITNESS: Yes,

CHAIRMAN RIGLER: BHow do vou giva waichi 4o
the outage race?

THE WITNESS: In constructing the macheratical
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model of the capacity complement, sach sensracing vnis
is zepiecented a3 & blochk of megavatits of gnpabilisr and
than attached to that block of mageawst=s 23 2 nwealadilisy {

number tpat raflaces the fortned oultagu Xans unpariencn of

bleck of capacity will Be available Zor seorvice, or thsb i
{
it will be unavailable for coxvice.
In our case, for suisting unita, va zouszd
the performancz record of Che enids sas by ong, nnd wa

record the forcsd cutage rat2 and as 2 mobtecy of Lonat et

ve use the most recent five yours erporiosncs 4o Jduvalsy

.

43

an averaje forecsd owvtage rat: for th

[35]

that is the number that getz inpui for 2 paviicuizar wiln !

i

in our anslysis.
CHAIRMIEN RICLER: Uhere is that inpus ofa?

THE WITHESS:

i
e
o
I
o
-
foe
:;,
4
o
:':
1
o
i
v ]
o
)
Q
L
()
J

model, for instance, thers night ba a 30 mecarnih geasraiicng

unit. And it might have a 5 percant forced cutzce rata.
So tﬁa éimulaticn of chat partisular unit ~waulc

be input as 50 megawacis availability .883. Unavsilagilitrs

.os.

There nmay Do anocher gsnesatiag unili just Lilka
that. Then ths computatica ic mede thot will |

guantify the probabilily that ecne wnit is aailablas =zud
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4 thaory that we were discucsiag 2axlize o ovlarailiazalle
Y g
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desceribe theze things.

c

The probdablility in the caez T have decsrilad
7 that the 50 megawatt =it i availablo wiile the other
8 megawatt unit is unavailoble ig cho pmoducts of .93 tinecs

9 .05. That is the probzh

e
e
1
F
3
P
§3
"
i
3
i
12
$-re
& ]
23
9D
(2]
~
‘-
{
i
i

10 situation will exict ard no otha

11 Of course, we hava hndreds of
12 in CAPCO. It is neceazary ©o concirwvcts a ably of avail-
13 || abilities like I have descrihed tec guantifly euch dinesaic
14 amount of capacity availoble, and then the
1= probability number assccicted with that ceptaity,
15 Then that model is margesd with the Zead wcdal.
17 Maybe I'm going bevond your guestinsn

18 CHAIRMAN RIGLER: No. As vou have Lzan ouswa

19 I have been looking at Applieant's Zxnilkit 125 huro,

20 the capacity allocation study. I was lociking ac I, =zssuwy

21 ﬂ ticns, Part E, and also your table in which thase asumzd

29 forced outages rates wera takan.

there in that forced outage rate table undar Zgon =T a2

THE WITNESS: Again the numbers 1 have tesordad

tive of what one would expsct in the industrvy.ic uniz sizes
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get larger, ths experizncsg indicates formzliyv =hal

(8]

% < e . v 1 2 - 3 - o un s
the Jorcad outage rate alse i3 ingreasing.

- b ,-! % - - & s S S s PeTa Ay
Wa have atisnps o efiact Loy Iank wokl our

v

.

——

4 agsunmption hers in this ansliyszis.

CEAIRMIN RICLER: You incdicated ot crw naind

(5]

g that you determine the Zorvced culovs rate Jor =zach

7 individual unit by locking at ity history over thin past
2 five years?

S THE WITNEsSS: Yoo, é
i0 CEAIRMAN RICLER: Ia Parec I, nudar accvigilienn :
1% it says the assuned Zorgaed oviage zats. I3 that azsarweion

12 made from the fivee-year history, er uoiwr ds vou cona by thn

13 assnuiption?

¥ 51

13 THE WIINESS: For tha units &hat have agasee

LY

2

13 a flve-vaa.. hiﬂtoty. an cuc'as.“;fj ‘x....n--.‘fg v devels:

"5

16 the appropriata forccd outage rate awsber by Lcoling ot i:0

17 history as I described

The assuaption -uan eowes ints »lav i poaiectioyg
) that number to dssoribs the futvre perfeormumes of ¢his walc

20 iz an assumption.

21 Only time «will tell how it will peviorm,

el

In addition t¢ that, wa have unics wiih tecs ;
than five years cxpeariencs and wa have wits that a2

under construction that have no aupazriance. 3o 1t iso

B B B B

necessary for us then to reszarch the crerating zogos!
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similar units if theras is 2 record or to zrorive o
enginearing judgmesnt as o what nx anoropTia oG
cutage rate assunpticn wanlid bHe Joz qirsiepi-n-hlad
tvpe unic.

And this is dene. Those judgaants ure &a
and in total thay conatlieu than an nagunad forosd
outage rate picture.

BY MR, COLDSERG:

Q Mr. Pirsstons, in vour parar oun tha teesnd pac
of your paper --

CEAIRMAN RICLER: Walch papax?

BY MR. CGOLUBERG:

Q The CAPCO Group Propaxiiity Taclhmicus paler,
epplicant’s Exhibit ¥o. 124, in %the gecond pesavyvedh
under the heading "elements of load, capacity elaucalon
about in the middle of that paragraph, you say zoasiazmaa
must be given to the extant to wiich 2 avztan drvardcs
on capacity ragources of ctiiar gystems nwude gvalliole
through intercoanaections andéd to cha dzpandance oa tha
emergency capacity of such systenmc.

A I think you misquoted taat in €hz lasi --~ znd %o

the dependence on the emergency capaczity ol i:o

units there.

Q

We are rnot reading in th

~

s

ane

pi

at the second paragraph under "elemcnts of

N -
20

acd.
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situations,” I beliave it iz tha third sonisznes
*Alsc, censidavagion muse ke givan Lo ths antan
gystem dapands on capacity ragsurese ¢f othan

available through iaterconnections and o thae J
ocn the emergancy capacity o such cyotans.

Are vou with mo now, r. Pizagtona?

A Yes, I'm with vyou. I must have a <ii:

version. X have the copy of that poper ae 1o w
finally in the IBZE transactions, 7Tha wowds I

slightly differcnt from what you are reading.

Q Lat's work with tha popzz acteally 1

vour testimonvy.
Do you s23 that gontance that I jucs
A Yes, and it 12 cz vou guubad i,

Q Thank ycu.

2

Conld vou pleoasa explzia how vou oquare thud

statexent witch the stateront in vour #ogsicony

-
- .

sathematical proecezs consizie of analyzing szceh

though it were operating coxplataly in leelation?

2, Yes, I will <rv. The saalveis o

h

of capacity rasources, gonera
one planning function and ohe analysis that io

much discrete to iteelf.

“V
‘1
(O
I

Thea fallowin shat, or in conj

analysis of the tramsmission nceds Iis mads.

ting capagity wessu

™ -~ - 9
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Of course, tha two hava ¢ Lo crmmatilia, bhul
it i3 not in the arithmetic prsgsus o zsuxr anzlyvsis of
generating capacity to roll in somr cum tiilisnsisn of
the transmission capakiligy or Sranomisgion reguis.ais.

These are two saparate stexs, alilough whoy
ars related. In our evaluation of tha gancriting zapzelvur
resources or the adequacy of gsnozrating espagicy, “ha lufz:
that we choose to use and the one that va nhave decerilad
as the one negative tocdav, is realiv the zomawsion of
the probabilities azzoclavsd with negatize nawalizs.

And th2 negative razyin con ba thoushi af
really as the dependeace o he plaved c¢n che zessussac of
others.

Am I making myzelf clzar? The gangrniny analysi:

takes all of the capacity reccsurcas thot zra under cur

contreol whether they ars interaal o our front iz or exicn~l,

all of our capacity resources, and maasuves then acalinoe
all of our load requirenmantes and then identifiec: o
residual need,
The likelihood thal these racourege: +ill bz

inadequate to supply the load reguirements. “has ozl ol
mean that we are going to have 2o interrup: lead dusiac
those occasiona. It means that that guantili
that we may choose to place on the rescurezs o cihers,

Of course, again, one has to an:zlvze =his Zacisr

e s
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© detarmine tha orudent lovel for the amcunt of dersndenca

vou axpact to place on tha r2sources of okinrs.,

2 - N - iy de - %4 Ao s o u w0
Thers is no assured way to compenuniz2 tha sthaera

for having thesa rescources. 32ut it is neczssacy 12 you arg

going to place depsndence on thage ragcurces L9 2WwTa &
transmission path that will) enable you to tap
those resources wheraever they ara, vhich briags wou €c tha
need to consider intarconncctions and th2 nezed Lo congider
transmission.

CIAAIRMAYN IICIER: Bowr do you acsouni: for that

-

in your formula, thiagh? I don't undarstand.

s
929

-
-
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THE WITNESS: Wall, in the adention of th
standard, the ona aegative day stardard walsh asthematisally
would be the fraction, 1/252. The probacility ol hw

association of all prepabilitios wazsccinted with noegzgive

margins is the index which wa uss. Wo hava aet 25 a zarge® 4ho

& planning standard that we will not 2llew «ha® indce o

exceed the cne nsgative day or the sna day out of “hae 252

heavy load days In the calandar year wo enalyzo.

CHAIRMAN RIGILER: You indicated veou anaivze a sysi

by locking to its genarating copabililiy. dubk ithera iz alcs
testimony in the recorxd for CAPCO purpasces, ot Jioast ons
menker company wes allowed o “reat 23 part of lta
generating capability firm powver from an outeide syzien which
it was to receive pursuant t¢ lcng~term contraci. I vac
asking how you gave welghz to foreced outags retn,

How can you account Zox the 12lichility of z2hat
outeide system the sama &s you would do, 17 thal amun:

cf generating capacity wers bzing supplied by z ganezauoy

.
'
}
4]
]

internal to the system with a forced outasa rats, walen ou
could draw from your table.

THE WITNESS: %L all caaes, you ean 't usa ths sary
treatment as for an internal ganarstor,

You are quite vight that cur m2theds 4o

e i - e g —
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ceire to mind, Ohio Bdison Jempany iz a sponsor af ¢Ung
and undar thcse arxangaments Chis Néicen has os
entitlement to zo~callsd suwrslus posas.

this jc

avaluatad as a oA ity 2apon:

(&)

Chlo Ediseon’s and ws attenp® ©0 asiooinis seus avells] Ok oy

with that mesowrcs, depsnding on thz unit carferumnea aof
the OVEC gansraters.

CEAIRMAN RIGLIR: 3uppoze hs gonirnet iz wazaly
with &n outside powey cystsa. Suvcsze, foo erernle, Ruovssne
has 2 firm power purchase coatzeas wish Alleghany, so <het
it ie locking to the Allachany Svsben 23 2 whole?

THE WITNESS: Yas.

In these instances we have wviewad thot ng bolrg

bolng
about as fim as power ean be, Thst the intenc of &
contract like that Ls chat that ouisida wospusss i intandad

to provide the same leval of reliability +o Dugusszne as
that cuitside resourca will sunnly 0 Lt3 on mes N8 YS .

2

If we use Allegheny supslyiag izg cRstaTers,

I would envigion that typve of 2z arranseront ¢s place ¢

Duquesne sale in priority dirscily under ths L limsehzny

—o -

SAjs i o o

customers. Allejhueny would chccse 2o 3u§§sly Le3 cuctomers
'!‘he'.n the Duguesne 3ala asd then whatevar othor
c2ligatica it had,
IZ their resourcss bacema vaacvailasla o-

censtricted, thev weuld interzupe the zale to pl

e O i .. e

A A A S e S

-~ s o et g

RUR———
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bafore thay iatarrupted their Ifirm austomars,

In our gquantificezisn of <«

arrangement, o assumed 2 190 parcent awvnilobility

cavacity.

CHAIRMAN RIGCLER: No, lat's

e
£
W]

situation where Duguasae owas a2 powar plani losatsd

from nay 1lo2d which 14 serves, and shere zha paver

LT

4% 4

o 9 % T, -
& CLEALBTNTC

2 camiaes wed
0 B0%2 N
-

wom that

generating station is gsupplicd nursuinz Lo coairact over

tranamission lines which e¢ze cwnud by zacther avois

say, Allegheny,

I3z there any raliability factor osscciarad

with the fact that a ncnmomber coapany is rospoazi

providing that transmicsicn? A company over uhi

Duquesne has limited controi?
THE WITNESS: Well, the source of thz en

the unit itself, Lis characterizations would be z

evaluation.

Certaialy a transniszion facility cr sonvrsctusl

cwer to get from wharz it was boing generazed +o
P

araa.

We do not intrcduce any probability add

to recognize the possikility that a transwissice fu
may fall down during a lightning storm or im an inc

of that sort,

;_‘;J‘

- o5, A Tt

el s  ale @
nia fox

e

Ca
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- ek -~ 2
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.or physical arrangement would have o aizt o znabla <he

ot T Lens
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BY « GOLDBERG:
Q I would lika tec now ask wvou quesicions on daily
capacity mazgins and {or the npurpoce of argwering sems
questions on daily eapacity marginz, ill yeon slaazge look

that portion of your paper which mogina oa wage 2, at “he

botton of the first coluwn, and is enkiilad “Veoormoenzy
Distribution of Paily Capacity Marpins."
It goos on up to the scecad colunn of pacs 2,

up until the portion which iz entitled *Calovlozion o

Frequancy Distribution of Capacity Mavging,”

A I have rzad theosz Ctwo gections.
0 I would like to have marked Zfor idanillication 23
NRC Staff Bxhibit 213 & paper cencitled the "Dailw
Capacity Margin Functien.”
(The docurent yrolirzaed o vas
rarked URC Suvaff ®xhibhit 213,
for identificatlion.)
BY MR, GOLIZZRC
Q In that portion of your testinony to which T just
directed your attention, vou use tle phrasz "dsilvy capneiiy

margin;™ is that correct?

A Yes.

Q Can we assigu the symbol M to the shrosz daily

capacity margin for the purpoee of aglng z2nd ansirsring

some cquestions?

- oy

- ———— ————" i ———
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A Yes,

Q Zou alzo use the phrase “"load chat cnists
during a daily peak period.”

Can we assign a syvmbol I %to that eccaeaent?

A Right.

Q Tou use the phraze "operazble capacizy a: =hat
time," at that time refarring to the time whern the load
exists during a daily pe2ak period. Suppose we sosisn the

gymbol C to that,

-

You alco use the phrase "normal ratiag of
instaliled generating capacity adiuctad for varisus
limitations;" is that correct

A I believe it is.
Q Let's assicn the svnbl € to that,

Then you usae the phvasa "purchoses ¢f firs uovor
from other utilitiea;”" iz that correct?

A Right.
Q Suppose we dencte thot hy P,

And you use thc¢ phrase "outaces, both ploames
and fe:zed;" correct?

A Right.
2 Let's denota thst by O.

Using M, C, and L, ag %2 haova dafined them, is it
true that M can be exprassed as 2 function ¢f C and L a3

expressed by the equ.ition M eguals C minue L in eqaation




-

[+

L.

i6

-
3

18

19

ra
-

8B R B8 B

—— e B = e e 2 . e
o — — ot e

s

2
(8 ]
L5 ]
2

e on Staff Zxhibit for icenci

30

0 Just o clarify and malle sura 2ver on:
clear on this, Mr. Firsstone, you indigatz thar ths daily
capacity margin is conzlderad %o be tho difforanca
between the load that exists during a daily poal psriod
and the uperable capacity at that time, We know fox 3 fact
G

. which vev mezan by

that it is C miauvas L and not L miaus

saying the differonce hetween tha &1:0.

A It is the diffoerzacae Latween the availedble capteiny
and the load to be served., Yes, thet's right.
Q Is it also true that the oparable cepuaecity, &,

can be expressed as a function oFf G, P, C, Ly the gquavion

C is equal to G plus P rninuse O as appears in sguation 20
A Yas.
Q Would you agree then by subatitulting aguztion 2

inte equation 1, we gat M expr=ssed as a funovtieon of &, 2,
0, L as appears in equation 37
A Yes. Your mathematies seem to ke vorzacs,

MR. ZAELER: Could I ask Mr. Coldboxg a guzaticn
what he means by the word "as & functicn c¢f," zince vou
are not exprasting the equetions in functionzl no%ation?

MR, COLDBERG: I digagres wiizh M-, Szohler's
stateament that they are not expressod in funciisnal

relaticnship. I have spocificd the particular fuuction that

'
v — - 3 A ——
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is involved here. It is simply lincar aquatiocas,
MR, ZAHLER. Well, X am ceniusad. 702 zay ag a

function of. I would have thought eguaticn I zhiould La

h

-‘-
2.2
<

‘-

Fof M is equal to since thera2 i3 no
setwean them sinca you talk in temns of funculen of,
MR, GOLDBERC: !ir, Fircstonsg -

MR. ZAHLER: I have no chiactisa to thiz lire

of gquesticning if Mr. CGeoldberg will not zecpead So whig
questicn.
CHAIRMAN! RIGLER: Me di2d ragpeond. o dizagraed

wiﬁh you as to the meaning of funciion, and the sbjecticu
is ovarruled,

M. GOLDBERG: I swould like at this tins tec
move into evidence Staff Exhibit 212.

MK, ZAHLER: I object. I don't underztand tae
basis for introducing thiz exhibit into evida:

MR, GOLDBZRG: The hasis is that it will
provide all of the parties, as wall 22 aavone who
reads the record, a clear examnlz of +h~ wvar in whlizh
the CAPCO mothod ope'ates and ean be used to danonscrsts
how certain facto:rs affect certain other factors.

Mr. Firestone stated he agrees it iz che

correct relaticnship among the quantitiss. It iz werzly 2

vehicle through which I can ask ¥Mr. Firastonz son: guastion

It is a lot simpler for everybsdy ¢ be talking about &hz

e —.  ——— e ———— - < — o —— e — s —
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same relaticnzship and use these synbols rather than

gpeak about the phraszs.

CHAIRMAN RIGLER: Ag it steads
that it would add anything ¢c the rcoord.
puraus it by asking additional gquestions,
appropriate o nmove for admission at that

For the momaat, the roguast is

-
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oW,
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von iatond to

it may ba
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BY MR. GOLDEIRG:

. - N . - - F 4 : -3 4
2 My, Pirestcne, locking at Eguatien 3, iza*t 2t

(3
o
w
w
w
1
!
g
‘e

a fact that the amaller =g ¢ the inatille
capacity, for the small system thot iy geing ocaslysed, @i
tha large neighbering systex’s effect will o on the dally

capacity margin in the smallar syztan?

}-‘
;..:

A I don't undarstand that quastion m. &
MR. REYNOLDE: Could I have tha cuvssticn bulh?
(Wherasupon, tha Reperier road ths
panding guastion, as raguesiad.)
MR, GOLDBERG: I'm gorrxv, 'nore iz sons
additional materisl Y would like to giwve the Wiinocus,
BY MR, GOLD3ER
Q Suppose we want £ calculate the daily cuepagity
mazrgin for a small system which purchaces IZizm pevwer Zrcn
a large neignboring system. Leoking at Eguacicn 2. isa’t
it a fact that the smell 2g» is, for the snzll cysuen,

the greater %the large neighboring system's affect will
g S

.

be on the dally capacity mazgin in the small zysten
A It is & fact that the capacitcy

the resulting computation of the morgina?
The origin of any particular rescurcs has

no impact whatever on the rosultent mazcin,

Q We have agread, I think, ftoday zhat the agtivitic
conduct, policies and activities of reighboring systams can

[
G
-
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sure whether we agreed to what lir,

15
;‘A:o - e -

i MR, GCLDEENRG:

nen i

to my question, that a nsighboring

M and activities can effect ancuiher naighb
cysten.,

~+  CHATRMAN RIGLZR: Lot's Zind

Have yow s¢ gtatad?

™"E WIT&E" : X

MR, ZAHLER:

he disagresd as to that,
CHAIRMAN RIGLZHR: lie eclax

BY MR, GOLDBERG:

Q

a function of °G%, *»¥,%0," “L,"

that the greater ths effect will ka of «
%snuw5wnw,metmduuﬂuw?
MR, ZAHLER: Is that assuning
“ in that equation are constant?

MR, CGOLDEIRG:

Golichear:

wam?

P s
b 4 - - . - -
g od'.-'..u RSN A%

instances he agreed with Mr., CGoldbarg and |

I am asking,the gmallay “C° i3, izn

the neiohka

THE WITNESS: I still have troubdble

)
.
o

- " P ey
CANCUC e, BOLLCLD
i o
QLAY
e~
015-.

» I have so statced,

Lfiad it, 80 lec®s move b

My quasticn 1=, locking at Zguatdicn 2, "3 i=z

all other variables

Mo, it dces aot.

(2

with your guestioc
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Yeu are asswming a snall svaten n intarnal

gsnarating capacity “G,” and it hae gaore sore of en
arzangerent with a large neighloxr for “»2"7?

BY MR. GOLD3ZRG:

Q Yes,
A Aasuning that th2t large neighier dizchazgas
whataver agresment it eandertcel in arzanging *P.% ihan

both parties should be gatisfled with your femuulat and vou

equacion,

Q I don't want to make the assumotion vou made., Thzt
is, that the pther parcy livas up o all i:3 =bligationez,

A But I'm unwilling to meke the assumptica #hat
the other party will write an agrzament and then nste
live up to it.

Q If that other party, in Zazt, had an agzzomeni,
but did not live up to it, wouldn's *hat affset 17 wo a
larger extent whea ®"G" is emallax?

A If a party had plaecz2d depaondoence on anciiuy
party for furnishing "?* and "P" i3 lazge:r thaer 94" and the
party that was suppoced to furnish, dld neot live =u o it,
y2s, that would have impact ca "I,

o} If the large systzm could not supply "2,°
becavse of some catastropna cn i:3 cwn aystom, wouldn':

that have & greater effect ca '¥"™ if “G” is small. than iF

-

IO —
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*G* wars large?

A I den't sza that,

e Generally spaakiag, whish is dettez? L maiihed
of calculating zeservas for a ysoup of urilitias whkich
igrored the eifectiva neighborxing avstenms or 2 nethoed whdeh

included the negative nalghhoring sysuconc?
MR, REYNOLC3: Lat ma hawva £ha gue-sition,

- (Whereupen, the Reportzr racd the zondiag

- quasticn, as requestad.)

THE WITNZS8: If when you say a mechod for

calculating ' reserves, if vou mcan the csaleulst’on of the

reliabllity that a group of loads will aujoy. it would Lo

inappropriate to make that eveluatien witheut taking asvooat

of the help that micht come from ths neigiloring systanz.

e S - e
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BY MR, GOLDBERG:

Q 80 your answer then would 28 o @atiod uhish
included the sffective neighboriag syetons?
A Wall, to the extant I hawve understse’ wour
quaation, my aaswer is as I stated ii.
MR. LDEERG: Could I have chal: sQawsy ru-

read, please?
MR. CAARNO: The last two.
{(Whercupon, tha reporter wsad fvom Lan
recoxd, as requasted.)
BY MR, COLDEENRG:
Q Cn the third page of yvuar paper, Jozlicont

Exhibit 124, in the second c2luma, midway throush Zhe

firse full paragraph, vou stated, "Expaectad cscarsenes of

negative marging would represent tlicse ogocelens whar
outside rescurces must & called uncn bezavss ¢ho
installad capacity remaining aftes cutages end copooisn
linitations of 2ll sorts is less chan the insograisd
lcad."”

A I'm having trzuble finding where vou are.
Could you give mo the heading, plzace?

Q It ig the third page, fivst £ull paraarazh,
midway down that first full paragrarn is a seacoacs
which bagins, "Bxpected ceccurrsnce. . .4

A I hava it now.

T —
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Q Is installed capacity semainine altar cutagses
and capacity limications of 211 porie the sauns thine 22
operable capacity?

A I missod youvr first teorm. ould ves give mz
that again?

Q Is, an? I'nm quoting yon now, "Ig inztalled
capacity remaining after outages and cap-city limitaticas

of all sorts” -~ that is the phrase conczained within
that sentence we just read == T want to kaow 17 chal is
the same 28 onarable crpacity?

A Yes, it is.

Q 8o that would include then purchase of Sipm

power, wruld it not?

-
A

A It would include 21l capaeity rasourcuss th

I~

were available at that particular tiwe, inociuding fiza

purchanses, yes,

Q Mr. PFirestone, if we lcok a% ecuation 3 on
Staff Exhibit 213, you have just tagtificd thzt 2 2an

expect 2 nagativ? margin when the outcide rusouwroes
must be called upcn because {he -- and now I wiil oubpsticuss

the phr:.se “operabla capacity” for the phraza +iiich vou

[
(v

just said it was identical to, bzcause tha opersihl
capacity is less than the integrated hourly leod.
A Iz that a question?

Q Is that coryact?

e A v
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A If at any tima thae opevable gspacicy ic lzs3

L)

than ths than-existing damands of &iho load, vou bave
@ither two cholaszs:

You can curtail load, or yau can calill on
capacity resources of cthers.

MR, CERRNO: Could T neve 42 guazsion and
answer back?

{‘Mhareupon, the raportar read Srom 4hs

record, as requectod.)

MR. GOLDBERG: Could veu pleace reoad book che
question and Mz, Pirsstonsz's answer o the guctidon 28 wo
whether or not the cutside wresourcec includs o exelud:d
puarchases of firm power?

{(Wheraupon, the revortsr read fron che

recoxd, as requasted.)

8Y MR, GOLDEDI:G:

Q Mr, Firestome, how can vou include purchnses
of fimm powar in your phrase “cutside zessurcon, waes yvou
already have ascotmted for purchascz of Ffirm powwr in “ha
definition of daily capacity margin?

MP. ZARLBR: I objzect. I dan't tlhinl M.
Pirestone’s testivony i3 that he ineluds cuiside purchases
of fimm power in tha emergency powar that would =ous fren
outsida the gvsten.

CEAIRMAM RXGLER: That is the Soaxd's lmproesion,

S ——

SIS ————
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Mr. Goldberg. I!Mr. Zahler is correctly stating the tastineny.

o

MR. ZAELER: I think we ares gotting all cenifused
here over something where there is no disasrezneal
between the witness and the quzstiocner.

CEAIRMAN RIGLER: Ue agrza.

BY MR. GOLDCZERG:

L
O
14
s
O
[t
r

Q Mr. Pirestone, on the sacozd pag
paper, Aprlicant's Exhikit 121, in the £irst column of
the section antitled "Fraquency Distrilkuticon of Laily
Capacity Marginsg,” which typ2 of Zfraquenty distribution
does that refer to?

A It refers to the tabular array thae iz ganavated
by this computatioa wherein the various megawaiis morying
vhich can exist tcgether with the associatad prmshabilizy

number is in the form of ocutput frem the analyciaz,

15 mtemd Tyt
( Aewd fvn -

o

Q Would it be a continuvous or dicorsis

(

tion?

A I haven't characterized it as eithex »f those
things.

Q Which one is it?

A I would have to go to a textbochk to answvoar that
question. I don't know.

Q On pabe 3 of this same paper, the rext to the last
acnfence on the page, says hsre the customar gv 21y

contracts, the individual company colicies, zzn< tha

e ——— v+ ————————
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agreenent covering joint planning and cporaticn all

gupport extclusion of intorruntilble loads lron raszyve
analysis.

Could you briefly axplnin what von maxy by that?

A Yes. I will txry. 23Again this paper was jointly

authorad by three parties. There has baern diiagresnan:
among the CAPCO partiss over a gsod many things, frow Lhe
first mséking to the prazzeni Sata.

One of theose areas has &0 ¢o with zo-zalled
incerruptible lcad or intervuptible servigs, Cercain of
the parties offer a class of serviece vhich iz zor.2d tades

cpecial rate and identificd as an

Soma of the other parties 4o not offzr that
clagss of service. So thers was zcme discussion as 2 thoe
proper simulation in the load model of a2 icad that was
categorized as an interrupeible load.

This is a fairly tersz statement that ahizapis
to set the backcround, I would say, on soma o thoce
discussicns and axplain the manner in which za interruptibl

lcad is treated in ¢hiz analfsis i3 subiact
types of conziderations.

CHAIRMAN RIGLZ2R:
again?

FR. GOLDBERG:

interruptibls

to

Third page of his papar,

.
5 I
h‘vd.lo"

dovn at

tke very bottom of the uocond column, the last complate

9

3
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sentance on the page, starting here, the ousinner

supply ccntracts,

CEAIRMAN RIGLER: Mr., Firastone, althicurn thara

arong or betwesn the three authors of tha papsr :that
is now Exhibit 124?
THE WITNESS: No, I think there is noci. Tha
mannar in which interruptidle loads are treatad in the load '
model for this reliability analvsis purnose waz resolved
among the authores of this paper and there is no dizagresment
batween them,
“ CRAIRMAN RIGLER: I want Lo bz zure thoi vou

adopt this paper in its entiroty with respest o Ehe

expert nature of your testinony.
You are not disagrceing with anyihing within ¢hs
{
article itself? 2
THE WITNESS: No. That's corract. é

If you would like me £o0 go Zurthser iato tha bach- :

b
(¥

ground of our interruptible load cecaversations, I can
that.

CRAIRMAN RIGLER: It is nct necassary, but I

wvant to make sure that at come sulzequent point thers was

e

not a contention that these disagraements raeszulied in vour
w failure to adopt tha paper in its entirety.

o . .

THE WITNESS: I support the peper as it is written.

s ot e —— - ————— . ——— A —— S —— ——————————. . 2
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SoL oy WRY AD sl ATART OF ITUASIOVRISY. AIS LoofimavisE

the papar as i: fe weictan,

3T VR, GOLDBENC: The vary naxh menbases ia
your papar stitas, "INiers was 2o Proanlem ia Darallng
£l salas sivce no npaxi@my cowpasy comtamulizes? catowine
into a sales agreement with a ocorpawny sihoaranl &0 Las

group."”

3 well, thiis i s @ ehavanayt o8 poliny, Iin
& statement o fast as L% existed ar the sz, o Jaris
to read anything moma invs it tinu thon.

Q Is that | faoct zghill “ruve wodaw?

A 3 don's Xnow chot cay of 4he parsies

.
¥
]
.
\
’
e

know thelr thizking that clesuly. i oy Se in =i windz

some cf the partiss to atterni 2o woli stz 2 Fliw sals oo

purchase contract with comzone,

I micht epy chat the CAPUD milas &re surusiss.
such that 1f such an curesnuat is ho 3 contempials, o
consummated, now aubseguunt Lo it azzdienin v

implenentation of thae OAB0U rulis:, mish on Losasooioot

s . % + o T se < » et o . .« aves 2% s
would heve vo be structurcd so tha% 1t rowld s meadlli-e

with the CABCO rules.

"

. -
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o Would i£ have to meet with the apnroval of

the other CAPCO companiss?

3 - S T b gt eme .
A If zhe arrangement -- 5iI thars was

vould,

Qa You said there wes no problem in

irm sales, isnce no mamder coatanplated agrozing o

that, If it came Lo vou attention that suvdd

members did intsnd to antsx inZo a sales agroagont

a company external to the group, vould thaot thew

prokblem?

8 A sales agreenmsnt, nuaning that cae

members plannad to oexport some capastiiy under

rasponsibility to an external pariy?

Q I mean 2 firn salcs ceoatrzect o i
agreament, as you use that in that sentanca.

8 I guess really I'm cenfused, It
depends on which side of the transaczion vou
whether it is a sale or a purchase, As it is

seame to me it covers beoih ends of the trangas)

If cne of the CAPCO parties would

pog 621 4
- -

mzke a firm purchase from a nonCi?C0O parsty, ke ha

freedom to do that. He imay or may not get credi

capacity rescurce in the calculiaticn of raze

within CAPCO,

5313
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If a party ‘dichin CARPCO wousid chegza 2o naa 2
sales agreement wi an a@xternal party and sropose wr
export capacity from CAFCO, this wouid have S0 vecsivs (a2
epproval of the CAPCO parties in that thas woudd daove 2
detrimental impact on the ralisdbility ol CAPCO.

2 When vou sar that he wouldn't get cradit o

that is equivalent to penalizing that aysiem Jor making ftaal
purchagca?

A No, I wouldn't azy that That Ls Sjust = cwidlicicn
that a party would bavae to considsr inies d=liborasica
of whether it wac prudent o make such .‘;:.'1 external arcangua~
meat or not.

Q If, an I kaow this iz ¢ hypocaetical, 2 mmall

3o
o HJ% = N

municipal syatsn jolned CA2CO, wouldn®s Ipnlicar

e

co provide help to that small systsm in much lazger
magnitudes than tae snall system conld provide hialy oo
Applicanta?

MR. 3AHLER: Could I hawe the quagtica
repeatad?

(Whersupon, tiie Raportss resad whe panding
guestion, a&s requested,)

MR, ZAHLER: Could I ask Mr. CGeldbary by when woulan’
it be expected? %Youlda't Lt ba axpactad by whom or undar

what cenditions?

1

—— - S ——
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2Y MR, GOLCBERG:

Q Mr. FPivectone, do vau mudarstaend that gumation?

A Yes, X think 30,

Q Would you please anawar it.,

A I would first say that the smell syston QU yours
hypothetical would not have €5 be restricied 4o 2 uzaall
aunicipal system. A small systam would se2 the situation
you describe. In fact, in CAPCO we have Iouvr eniitias.

If you loox acreas the spactrum of the lercast o Ll
smallest, thare iz a "road range thera,
In absoluts magnituds, thaa snmull cynton could not

PSS —

PO

contribute a petential help to the group ia 2@ iarss @ cuantiy!

-
-~

as the big systen,

Gonverse ¢to that, ig a small syzten covid o2
expected =~ well, in aagnitude, the emownt of hals ho would
likely require would not ke a2 great 2z for ¢he lari:
system.

This is the vary reason that equitzy dictacas veon

get to a xule like cur contzibuticna' use zulz, the 2 rule

which places each fellow in precicely the nropar palanes

with the other fellcw ¢o recognize the poial vou are meking. |

Q Isn't it also trus thai & large syetonm might reguixo

help from otherz in much largoar magnltudes than a smallo:r
systen?

A Absolutely. That is vhat I jusz said, I€ wvou lhave
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5,000 megawatts, it is impessibla Ior the 10
system to have a need for h2lp in the nagnituwde 27 iz 5,000

megavatt.
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it is poasible for the LI

Again, the converse of that, it is possible Iex the hic

more than in the order of ton or 22 magawvaits. Scmehling

like that.

That is the verxy resscen it is qasuntial o arxive

at a rulé ag we have arcived at, the PN basis for meazuring
‘participation and performance in ¢€his group with resngct W
installed reservesz, :

CHAIRMANM RIGLER: I3 this a geed tine for a

ghort break?

T ———
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3Y MR. GOLDEBERG:

] Mr, FPlrestone, dces ICAR ngs thwe 7771 mathed
of allocating capacity and reservasz?
A 2CAR has nc metind Zfor allecatiny :rpzazvwed, reall

2 Do they have 2 methed o allccnoiing operziing
reservas?

A There iz an ECAR documani, Document 2, I thinX
is, tha® sets Zorth sore rules Zor cach of £ho maushor
companies to follow with respect te oparatinc recayves and
it does set forth senme winipum guidalinss.

Q It is not thz P/ wethsd, is it?

- - - - .'.- e re . ! 3
S2aeIve, not aa installiad

A No. It i3 operatin

vy

resarve.
Q Apparently the papor which Rpplicunt's Exkibic
124, which was subnitted with lir. Firastonas'z weuiiuzony.
ipg different 15 some respacty from the papez vwhich ne has
him teday. I wculd reguest Epplicant's cowauel <o cugoly
me with a copy of the paper Mr. Plrestone broughi.
MR, ZAHLER: Surely.
MR. COLDALIRE: Thank wou.
B MR. CCLIZERNG:
Q Mr. ?irestone. I would like to now aslk you
some questions ca tha study you conducted o cormars 2ad
contrast the equal parcentage of peaak load meiheod with

the CAPCO method. For that purpese, I weuvld dirzst your

Lt

o ————
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attenticn to page 24 and 23 of vour tessincar.
On line 8 of page 23, yvou usa zhs phrass "vall
cenfigurations
Could vou pleacse tall us waat vou mean ki that?
A Well, in =ach cas2, it waz necascazy to agsume a

capacity complement wrada up of discr2te genrratiay uniis and

the number of units and the size of units Lhatc we chuse

to assume is what we meant by unit configuration.
Q What would the reliasbility catzgoriaz be on lines

9 and 10?

A Well, wa have identified hexs two Lyraes of system

with respect to rxreliabillicy, very reliable and veuy unrulizbl

S)o
M
e
¥
i
}
;
e

We have & small syztem which we hava i
vary unreliable, and a lzrge system w2 have idasntifizd as
very unreliable and we have used “he sama number of units
in each of those systems and mropertionatelwy ths s2an
size except for the l0-to~l scale factor.

In the pair of systexs which azra termad vary

reliable, once again we have used the zam? npurbzr of

units for each of the two svstens and szized thezi proposiiona

in the same manner.
Again vwe have the 10-to-l szcale facio:
Q You say that the unit configurutions ars

identical within the respective reliabili%y catecozlas

25 ﬁ axcept for the l0-to-l scale factor. I wan% Lo knecw what vou

B T I —————
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mean by reliability catagoriasz.

A Well, I have identcified two twpes ¢l gvsisas,
a very raliabls and veyry unrciiabla., Thoza avs 2o 3
catigories.

o} Isn't the reliabillity of 3 svshan a Yuncelon o

the reliability of the units of that systanm?

A It is certainly depaadent on tham, vaa,
Q Isn't the relizsbilisy of each unit a Suncticon

such things as the unili's capacity, size, maintencrass
it 4

Pt

and schedule, randem oviage porformances and ssazonsl an

Condition B rating of eachi unit?

A Thae reliability of e=ach unit wwould Lae a fancticon

of the scheduled naintenance, cariainiv. What ware tha
other itens?

Q The unit capacisr.

A Ite reliability acain wourld nct ba infivanced
by its capacity other than the forceéd outague porformunce,
forced outage rat2 scems L0 ivcreace ag larger ualis aze
utilized.

If one ware fortimate encugh to havs tho zan:z

4]
™
i
$3
’..
bt
[}
3
*.n
)
-
0
-

forced outage rate for a big unit as th

would overcoms that.

So the relizbility is not impected by the sizo

unit. The ability o carry load iz, howevar.

Q Isn't it true that larger cystens, cerurzlly

- r——— - w—— o
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Ppeaking, largar systems -~- isn't it trua that

units, ganerally speaiking, hava a larger sSutagys male
than smaller unit=?

A Generally speaking, that is trua.

Q Therefore, couldn't you say that ths relisbilicy
of a unit depends upon i%s zize?

A To the exteni that the gororal case iz t=ma,
then what you have just said is tiuve; right.

Q Dcesn't f:he prebability of a sysiem having a
unit out of operatien increase as the nunber o wvniitc
of that system increazes?

A Yes, it does.

Q Mr. Pirestone, on page 28 of weur toziimcny.

beginning on line 3, you Gafinz th2 very relisble svston
as having a nuaber - >f individval gencrating uvnics in 4he

10 to 15 percent of paak load size range; is &hal sorcracc?

A Yes,

referred to ther=in, on page 2, in lockiag at thc vers

u

reliable systaem, we zee that for both %he largs and zmall
systems, they contaln cnly four uvnizg in the 10 perosaz
rang?; is that corract?

A I think there is a mizundarstanding o

A

perhaps my testimony is not clear with resracs =2 the 10 4o
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15 percent range, what ithat m=2ans.
Q YWould vou @xplain what iz means, tian, »leaza?
A I will txv. I balisva on nmy Bxhidbis 133, thaze

is a part of it, you will fipd a sheat oz paper Idantificd
as Bxhibit S.

Q Yas.

A You will notice thezs i3 2 column headed by
the ¥o. 2 or abova the columa i3 the XHo. 2, and it is
identified as pea2k loac.

What we have deon2 is assuwnz in the enlisiinc
situation today theare is a gysten having apzak 13248 of
1000 megawatts.

We further agsmre that that systen hao
experienced a 7 percant annuzl compound growih wate in ito

peak load,

So then we have computzsd tha lcz2ds rsze Iy vaar

wmoving backwards from the present 1009 and sstahlizhsad
this series of nwabars you «ill gses ia the ccluwm saak
load. :

To the left of that columm, you will
cclumn headad "vears.” So the assunmpiion here iz that
we are now in the 27th year of ths hisztoxy of this
cysten of capacity and e have the loads covering
through vear 27.

Now in the normal evolution of a peouer systanm,

e ————————— e S-S

e D U——
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1 i is customary tc inst2ll new units every vzar or Swo and
2 size them scomewhat in correlaticon with thwe anaual load

3 groweh.
3 It is also cuskorary to retire unitg afear a

lifetime of about 35 or 40 yvears. So w2 have ¢risd
5

3 to simulate here with this hyoothetical eysiam th2
7 typical functioning, the way the typieal funcrioning rnowas

3 gysten would have evolved.

9 10 to 15 percent zoas to th2 unif agizo on the datke
10 that it was installed, expressed as a porcankags of the

11 peak load to be expected in that vear.

12 And the column here hazded with +the aumsay 4

i3 axpregses these percecntages.
To the left of thzt colwm, the colizn headed 3,

i tabulates the sequance of uniis that were aszumad, You

16 notice starting in year 1, ther2 is a 29 mogawot: urmit.

17 Another, another, another.

1a In year 8, there ig a 30 nmegawvastt unie, =ui
then a series of those vntil year 19, ther: iz 2 move Lo

a 50 megawatt unit, and s0 on.

8

This tabulaticn had not besn develooed =t the ima

1]
-
‘

the 10 to 15 percent wordz wers choeen, 50 1t iz okvious

that the numbers here don't == percentage numbors

all fall within the 10 to 15 percent raage.

The inteat was to simulace a2 cemplament of

B B B B
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generating units in existence in ¢his systan thaiwouid
hava evelved over #he natural davaleopnent of o large

pover zystem. Aand Y believe tnis is typieal of Lhe uavy nuny

«

oz most large powar sveiens hava davaloued,

It is cestaialy typical of the way ithe Ohio
Edison eystam has develsrad,

Also on that same page, you can sec wo nave 2
column 5 and 6 headed with intermediata reliabilliy svotan
and column 7 and 0 headed wvery wareliable syaton.

Those colunns indicais the cholee of vnis ziz:
and then that unit size suprezcad as a percentass of the
peak 1load in the year in which <hie unit vovrid havs besn

ingtalled,

NP
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¢ The problam I'm having, Mr. Firssten, iz thal yo
testinmony implias to = at least *hat all of bz wnies warz
the ten to fifteen percont bhrackat, and thsn vhen we loo% a

details,w find cut that
of them were in that ranca,
them were 15 percent,

the rest ars all smallar,

1 was curious why thers wags an apparcal

discrepancy between your testimcny

your study.

A Again, perhags the ¢aris

they should be,

The ten to 15 cercenvy

" ralationship on the date

installed.

That is used as =2
selection of units. The important thing is that

very small system, cr Zor the laxge

wvhen the unié is

and tha daotails of

$ o % % i o~y
rTen' < au cloaxr ar

partains

rule of thumb

systen,

coacepts to select the pattern of generzting unlits.

The only diiference being a secale factor of

to cne,

CHAIRMAN RIGLER:

THE WITNZESS:

Iz that realistic, thouch?

It is realistic vhen vou ara

locking at a large asystem; when you are looking at tha Chio

-

Edison system, it is realistic.

..
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- e -3 - \ e o e 2 it BpTen R e YO com e
systam. I'm lockiag at pics gf SMRinis 125, Toss
< 7 & - ey
capacity allocaticn study.
~ PR I e ] - o Ve 0N Sbws &
And I'm lockiang wader weour anaiysiz ¢f ha v

el - T ovmls  sewm tigun Jelnmes s oy L T
raliabla svatan, and whan wo ionk madar 3 32011 sveta
column, there we have g sarias of vary coall zries whil
appareatly represent vovr ¢hinkiang thiat thle wonlld Lowsasss

raeliabillity on that sratam,

- » ; . R T T . | ST Py . FRgp——
Becxuse the aystom, gmcll aystun dacormss insyoising

unreliable as ite wnit size goes wr oo your tobloe., iivw, EL:
px:oblem'.":'m Aaving is that this ralagatez the =uall t
system to wary sxall wmitsz, in cxdar %0 cer that hich
ralizbility.

Wouldn’t it be trua that the grmall srass: you
have described undar very ralicblie wanld ko +hs gn: +hzs
fincurred maximum corts of prsduvatior Zor

THE WITHN3ES: Parhaps Chat I 0o stroas a
atatamant
s cost in dollarz par kilowatt fov et
units would be greator than if lavgar units had bezn voad,

CHAIRMAN RICLER: 8o thas thare Lo o fizmcacial
Panalty, as I undarstand your enmmple hosa, assogizted =i

with achieving reliability that would produea zcms

e e i Sa——

B m————
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regards under the CAPCO regerve allecatica systen?

THE WITNZSS:

b et TR MEE s ? Bl o
¢ you mentionad =ha Xay

A

thi

L8]

-

elements, Achieving relisbility is not an insicimensive
objective,
If one is to achieva it, i%t cozts uoasv.,

CHAIRMAN RICLER: Dut locking frem a puhlie

policy point of view at the ovarall pichure, it

“

s2ems to me what you are zeying iz in ordsr teo reol and

get the benefits of fair t{reatrment wunder a formnla yeu may
be stuck with these units that mazindze your predusition
costs per unit of slectriciuiy.

And then if you ©21) me thare hes to Le 2 trada-
off between reiiability and production costs, I zu still
not sure that this example vou have given zatisfiaz
the basic concept of equity which vou Zntroducad into
your testimony.

THE WITNESS: I think, because o

the reasons

L)

that you have cited, the small svstems have attenpitad Lo
enjoy the economy of scals aud move %o larger unizs,and
they have dor2 that to tha axten: thas they have degwadsd

their reliability and have szacrificed their reliabiiity,

So that while they woeve achieving sconcnls

(]

they were allowing reliability to go unatiaadod,
CHAIRMAN RIGLER: All right.

Let's go back cver to puge 26 of vour original

- ——————— . o — - Y —
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“here we have the example of & cmall awsten

LV
(7]
H

~)

testimeny. To your ccmparissns, thers, wiish are

similar in nature %o the saza on page Lwo of Suhibic

a =@ =i 1 -

1

increase its generating efficicucies by moving to larges

units,

THE WITMESS:

1]
-
[
g
4
-
¢
Q
ﬂ-
Q
b
7
"~
“
LS
51
[*8
(%3
0“

sconocmy, ves,

CHAIRIAN RICLER: If it has uvadsr vour enavpl

76 LRIp AR TNQ,
50 nw units and one 20 =w e Wion operading s oa isolated
syatem, how much would it hava 4o Cerzxy in the wav of
reserves?
THE WITRESS: hgain in order %o answsr that I would

have to identify a reliability seandard thos o

_syatem intends to mest,

e . a0 - ———
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CHAIRMAN RICLER: Suppos:
single unit out standard. Is that a craditinnal standard
in the industry?

THE WITNESS: Thoere are peopl2 that uza thas
standard. Again it dcss not addrazs itzelf to guantitativas
evalvation of reliability. It once again allieowe
reliability to wander.

CHAIRMAN RIGLER: L2at's assume this swstan
uses the largast single mnit out, thalt msansg crzrating
as an isolated systam, it would have o eariy 53 nogasatts
of reserve; correct?

THE WITNESS: That's correct; ¥

0
®

CHAIRMARN RICLER: If I look undar that exasplo
at the CAPCO merhc:, I find that as it joianz a poel, the

ostenaible benefit of which is to increase rollokiliey

and efficiency, and wa can look te the CADPIY zistamant

e
ri
i
b
0]
9
fu

of objectives for those answers, that
ballocn over what it would have 4o carry as an icolatad
system,

That brings me full cirecle back %o ny <rovhla
wvith the thrust of your testinony that the ponl be avrvanced
20 as to do substantial eguity to member particg.

THRE WITNESS: I think the missing link in your
reasoning there is the level of raliability that is bzing

achieved under the varicus opticas you cited.

— . -. \“l.'-‘ o - £
LVe Deguaalanencs
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If the smzll svstenm choosas 20 ule o 509 negowant

unit, which is 50 perceni of ii3 peak lond 2nd caryy he

largest ' unit as reserve, 30 megawabt uval: Jor zacsnve,

you can quantify in propability terms th2 Llewel of reliabilisy

that that will afford ths custcmars.

If you buddy that systenm up with thisg lszge,
very reliable system, in addition to the r2zewve ckligatiou,
ballooning, as you dascribe it, the raliakilizy lave
ballcons.

The reiisbility level now that thooe cisiouszo
will enjoy will be much, much better than i was balore.
If that is not a desirakle goal or a desirakle hanssil.
then,. of coursge, there it a "problem.

CHAIRMIN RIGLER: UWhat troukles me under the

percentage methed colummn, it lcoks o me as if both

objectivaes could be echieved. £ 100ks %o me az if thsy counld

have the benefits of grsater veliabiliiy withou: the
gacrilice in cconomy or the puvchasa of econemy racerve
capaclty.

THE VITNESS: Dy attempt with this simple wable
that is shown om payz 26, is to illuvstrate that for =hace
three different combinationa, a percent resarve
responsibility agsignment method gives veou the cans
answer in all ¢hree situations.

Whereas the raliability analvsis gives you guite

4
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diffarent answers in two situations, and the zzms in on2
And the diffarent answars, shifsiag
rasponsibility dramatically Zrem tha cne parily to tis
other.
Again depending on the relative goling=-in
positions of the parties with raspeet to reliablilisr, an

the rezlative emerging pesitions of the total with

ragpect to reliability.

w
3
e
s
§s
¥ ]
o
fi
‘-J
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i
i
.

And if you go to th2 wmor

of the study, you can £ind those nuwsbers thet Idenitlly

the differeont levels of relisbillty that will

with these various options.

CHAIRMAH RICIER: Yonu st¢ill haven'sh z2atis

mz as te the point of eguity to the warious manburs

the pool.

of

If the small system cowes in unde?r anv of cur

exanples and I will take jus: as oxamples wha:t I aj

to call the penalty seems to w2 o ba anoxmwouz wundar

the CAPCO method where they ¢o to 28, whexrce it woul

50 under the largest singia unti syzton ag cowpars

corresponding penalty to the largest cgystsn whleh ¢re

from 200, to 218,
Do you see what I'n sayiaq?

THE WITNESS: I thiak so.

Again I'm probably repeating wyself, kut starting

e
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with the small system and planning as you eutlinaed, 50
megawvatt size unit, and the largest unii of roscive,
that type of aystam would achiava 2 vary poor L2rginsli

lavel of reliability. I would think that oae of tha seapeliing
reasons to want to put that systen with tha other syston
you nsostulated, the large reliable zystae, would ha 4o
improve the rellability of the systenm.

Again, in oy concept, reliabiliiy iz tha gommnen
danoninator as I have degcrxibad it. So if the zvo parties
can mutvally agree on a atatad lewvel of yveliabllity that
they want to achieve together, then o me is iz
pariectly appropriate to werk cut ths resronsibilizies
for the two so that the resgpenzibilities ame progorticaal.

Each fellow can expect now o zaceive Lolp frow
the aggrzgate in the sane propertion he is going o proviis
help to the aggregata.

That 1s where the equity arises. It is fouade’
on reliability. If you ars wnwilling to davois atiention
to reliability and let it come and go as it will, then o
theories are not founded well.

CEAIRIAN RIGLER: Wsll, the peoin: which ig troubling
me is the ecuitable concepe udere the asmall syztem hac
to increase its reserve capobilities so much c-ester on o
proportionate basis in order to gat ths renelits of pueling.

It seems to m=* that the systens,parhzps

TSy —
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unintentionally, but the resuli of tha2 sysctem 1o %o
rig it in favor of either inaffisncies in vredngiion

costs for the emall systam, ov a sacrifics of relialiltiny
because they can't aiford ©o gst inzo th2 gool on “hs Ci2T0

methed toarms.

THE WITNESS: %"her2 isg no attexnt to @0 any

snamel ERUETE
3RS Tiae &h

rigging. But there is an attenpt to zdagurte

3
nl L.; LJ'- ‘—x.un-.\‘ "-1 23 PR

level of reliability 1a :h2 aggragata

will be maintained.
Let's turn it arcund for 2 monmeak. Thas big werr
reliable system that was th2 other hal? of tchis Lyrcthesi

you set up, assume that gystem chose to plan fren Jay one
under the same philosophy as the snzall systaa.

Now his reliability iz marginal or s nou-
existent and the two together will have margin:l
reliability.

LoD

S0 3omeone has o =mbrace the

philosophy, the more relizblz philoeodhy, and rav ths cosis

that zre incurred in achieving that reliabiiity. Scmzon
has to do that. That is theoroblsn.
CHAIRMAN RIGLER: 32ven accepting thol, vou sew,

I'm troubled by the fact that under the CAPCO roithed, vadar

your example, the large systen weuvld really, if

unreliable, only have to incraage itz resarves In 2 macnitud

of about 2 percent.

i - ——
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That weuld bae 12 magawatts cut of 1200 megawatis

Whereas the little systear would have ©9 incicare it Tascrve

by more than S50 pareent more thon whabk 1L wenld havae o
maintain operating in iszolatiocn.
That gets me lack to thiszs scrt of zublactive

dafinition of squity that we starzted with.

R
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THE WITNESS: %ell, I have 2 problem with using

percentages as a neasure of an installed resaxve positica,

I have tried %o convey in my writing a=eore that I chink tha

is 2 totally inadequate methcd for zgsoseing a rezerve

pousition.

Of course, you are pursuing percentages. Ycu arcriva at waac

appa2ar to be very stra:ge percantages which to wa is a

further illustration of the difficulty of using parcentasze:

The small system hare, Ifor instance, his respoasibilisy
has moved from 20 megawatts down to twe megawaths.

That is a very dramatic chang2 ian his parceantage.

But again, I think it i3 meaningless really.

It is necessary to have raserves to ccver the regulrzmen:s

outages, your sé::onal B rates, your unforessen variations

in the load, this type of thing.
If you want teo cover thesa things with souz

assurance you are going to be adeguats, to mg tha vost

sensible analysis to make is the probability csnalveis whlal

allows you to quantify the impact cf each of thess thingi.
The largest unit rule or the percen: rascrve

rule are simple and quick rules of thumb but thay allow

reliability to go unattended. Again, reliability, the aciz

ment of it costs money, lots of money. That is why rathe:x

PP ——

PP ——
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than try to scrt out the Denefits acgruing from a
pool operation and write rules azowmd what, o 3 it iz
more sensible to write rulas as &o oblligacicns wiioh
if these obligations are carriad ouz will zesurs the achiszvons:
of cbjectives. One very impcrtant objzctiva boing
assurance that this power systam in this countsy ramaling
at a very reliables level{ghich, as I say, cozis amonay and

if we are going to do this in a community Zashicn, i. is
important to me that each member living in that community

shoulders hie resgp.ongibility in an sguitabls way.

CHAIRMAN RIGLER: I thank vou Zcr yaur anavars,

e
v

I am not sure you solved my problem but muybe I will

your counsel develop it further on redirect if he feals it
necesgary.
EY MR. GOLDBERG: :
Q S0 as to not have waived ny right to asik furtacr

questions on these particular figures hers, I do huve onc

or two questions before I get into Zurther gussticns ¢lonc

a similar line which would be perhazps more satigiavros

to Mr. Firestonc in that some of them cdon't use prrcenizyes

but look at actual magnitude and nunbers.
Before I get f:0o that and continue tiae lias vou

pursued, I would like to ask a fuow other cuszaticns.

s
y
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"of peak load, then isn’t it truz

3327

Q If 211 the unis configurationa of tha Jweten I3 Jon
: R AR ot ach L) - . .
example are icentical withir thelr mospoctiv: ¥esiacl.

catagorecis, except for tha ten O one scan: cact
the cnly other differsnca patween ‘tie systom is your

assumptions about the nmumbar ox units and Shsz cerisnuag?

'y
o
0
o

your vary r2ilsbls

system i3 actually lass reliable than your very var2licble

*
f
)
)
J
<

system in “he sense that the vary reliable gystat das
larger numbaY of units than the vory unrelicblic syctem and,
tharefore, there is 3 greatar probapility that one of those
units will be out of operatiocu?

A I think you are indulging in scme
circular reasoning there, Certuinly, if thexra ars moue vallc,
there is a greater 1likelihoed that at any givaea tive

a unit will be out of service. That deces not wean that

MR, SMITE: Den’t you arrive at the polot whors
you risk having more than cne oui?
THE WITNZESS: Yes.

MR. SMITH: Socner or later there haz €0 bs &

ST
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balance between proliferaticn and zisik,
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THE WI'TNESS: %The nmezhenacical eineds

L
(%]
2
(5]

&re involved computas zlil ceabinations ci

.

capacity that can sxist, and thara is a gelcibilicy and |

r

probability essociated eith it chat if yeou huve 27 waits
in this system, that all 2¢ ¢.° tham w4l bz cuk of
sarvics.

That i3 a very -small probéebility, but it eaxiscs,
And then there is a probability hat £ivwe of cham wilil
at any one time or six or nine or that they will zll be
avai lable. |

The mathenatice recogulizzsc all of zhuse coninavion?

and then those combinacions ais neaswrzd against the vazicus |

pe

loads that will be callied upen to ha gsrvad.

So all of this is put tsgether to quaniilfy,
then the resultant cormpuied level of raliosbililby ¢aat cnliz |
capacity complement will achievo in sexving this load.

If you hava the sane total nunber ¢f nogawests |
in a capacity cemplensnt, but the fotal is xede v o
fewer units and, therzforz, larger uvnits, than chat

capacity complement serving 2 givea load will uchlicwve =

lower level of reliability than the

o
L]
'3
0
[ #]
"
e
e
()
(5]
1
o
-
{
£
E‘.;
.
o

that is made up cf more and zsmallsr units,

MR, SMITA3: “he ratio of reliability =s nunber

of units in a system 18 not indsfinitaly inversze,

-
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MR, SMITE: Zf that guasticn dogun’®s sala

sense, please fael fres 2o acknewladsge thaus.

THE WITNESS: This reliability and thic analviis
of capacity serviag load iz certainly not =2 linsa: slatlons

2na there: are sevaral significant paramators s
interact and scmetimas cn2 gets foolad and they act in 2 ey
that you don't osuspact,

If you were to sct out to susely a givan lo-d
and all of the characterizacicna it has, with 2ay, d.s
model I have assured here, 27 genurcting vnite aouel
megawatts equal to 120 percent of this load, vou would
achieve such and such a level of rzliobilitw.

If you would 2dd a couple of mere unisz hoiv,

you would achiave a higher level of reliabilizy, bu

'

much higher.

If you droppad off a couple of wniss Sron nuze, you

would achieve a lower lavel of relisbilitvcy cad i
degradation would probzbly be substantlally grinter bian she
improvement you sought by ewapping these uaits,

It is that sort of thing.

S0 you reach a point that if yeu sdd =dditional
units, they don’t improve your roliability emough tc us s B

the cost of adding them. And this, of courza, ia th

w

o 2
zning
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i that you are searching for or tha gyatem plarnay i3 :e;:..w.-f::.:‘.z:c;"

2 for, to try to fiad thas right number of megavalis of ~

. E raserve, and the propar pachagiag of these negavraces in |

4 | big units, little wnit, what hava you, ts racch ohe cooozuia |

5 optinum, tc achiewe the relichiliiy goai. ;

3 MR, SMITH: You want tha largest units pesnible, i

7 ,’ consisten with having 2nough units £o cesurs adoqguaie

a ~sserve? ,.
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THE WITNESS: Right. Agian, therz iz ansrcher

conpromise that comes in. The larcest wnis possinio. oo

larger you can move means the lower =he ©0wr ia dolisss

per kilowatt for that uni:. It means 23 vou %2nd 20 wrs

units, that you will have to buy morve magavratis of reserve

in order to achieve a givan levsl of raliobilicy,

There is a race dDetwesn the lower dzllars par .

watt and the more kiiowetis it roguires.

MR, SMITH: In CAPCO, didn't you calke inus
consideration in arriving at yeur mathced of alloecazion,
the relative size of the invididual companias.

THE WIIRNESS: We tock into considerarion =ha

characteristics of the companizs, the charagteriss-ion o

have impact on reliability. Tc the bes: of suws a>ilicy,

we took into consideration all of such chownceasisz o

or =2ach of us and each cs us as w2 came o thae CABCS Te

ko speak, arrived with a certain cet of operating phillosochi

1Y

a cartain complenent of existing generaztire ecuisient, co:o

interconneci:ion arrangements with outside parties Lhat all

impact upon the reliability picturs,

All of these parameters are input inte ~ur ove

MR. SMITH: Then, ycu certainly canno® zaceif:

economies of scale to reliasbility?
THE WITNESS: We think that we are achir iqe
some economy of scale by being able 2o use larger vniszs

@ group than we could usa by ocur:selves.

in

a0

\.-.....

A
4



2ak2 4

ra

B

10

11

12

i4

15

i6

17

16

19

20

21

2

24

But wa reco niza that in owder to achiavae a given
lavel of reliability, while using thesa lawger nales
we have to buy mora mggawatts of installed eapacity than
we would have to buy if wa chose to usa sralles uniiz.

But taking those two compzting factsra, e hava

-ried to optimize that so we do achiave a a3t lewerirg

(8]

of cur costs.
BY MR. GOLD3ERG:
2 Me, Firestone, before vou costifisd that

generally speaking, large units have a hicher cusac

o
L
o
w

ehan smaller units, is that corract?

A Yes, I belicve I testified to thzc.
Q What is 50 percent of the smallar svstam's zanusl

peak load, referring to your exuuple,
CHAIPMAN RICLER: Which one?

BY MR. CGOLDEERG:

Q The example which begins on pace 24 and sver on to

~

25 and 28, It is Mr. Pirestone's testimony.

A Yes, well, I postulated a small systen huviag
an annual peak load of 2 hundred megawatts. So 2 S0-zagaus it

unit would be 50 percent of that peak load.
Q What is ten porcent of the largasr svstams canual

peak locad?

Q So, a unit s val to only ten percant of =ha largas

IR —

l
A Ten percent of 1,000 megawatts would a2 100 magaratip.
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system's annual peak load is actually largar than 30 porcent
of the smaller system's annuzl peak load?
A Yes, it is. I don't knew il thars wis some

confusion. When you were recitiny a while ago the differsacas

~hat we have in input in this study between tho

(23

and the small, you said the vnits wera2 identica’ excep
for the ten to one scale factor, We =2lso utilized what .2
felt to be the appropriata forceé sucage iate for cha uanit

depending on its size and macawatts., If ve usad 2

ten megawatt unit in the small system, it might have acssoiatac

with it a one pexcent forced outage rate, The carrest...’ing
unit in the larye systom would be a 100 megawai:z unit and
it would have associated with it a twe percan: Sorced
outage rate.
The impact cf highar forced sutage rater with

larger units is baing felt with this studw,

Q You made those assumptions for th2 nurpossas
of this study, is that corrzet?

A Yes, althouch again we felt se wers maling
reasonable assumptions based on our knowledge of the wav

units of this size seemed to be performing irn the industir.

T . . R R SRR T RN R r=——~
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Q In reality, thay ceuld diffar Zrem vour agcawmstiens
A fes, they could.
Q Wieh respect to DZxhilit ) revizad of

Zpplicant's BExhibit 125, it is ny underatanding tins the

WY

capital A apeearing on four in parenthzsag Tolors o

very ra2liable gystem:; is that correci?
A Yes, that's correct.
Q Capital B reforgc to the imtarmedizte swobtsm?
A Yes.
Q And C to the very unrelinble syratan?
A Yes.
Q Looking at column 7, would you pleausa crplaln vhy

the positive margin in decreazes whan ¢oing Izom the Tery
rdéiable to the intermediate systecm, but than inerezsss waen
you go from tha intermediate to the very unralizbla?

A Wall, I have nc explanaticn other than thut is
the way these various purametexs fall togetlhay to rsooduma
the pesitive margin, megawatt day nunbar.

Q Wouldn't you expact thos2 pogsitive narygins Lo
be stsadily incressing a2z we wont Srem tho very zelicblae
systam to the intermediate amystcm to the very uavsliadble
systen?

A I think you maan the converse of ¢hin:, don's vew?
Positive margins represent ability to help othars or m2ally

are surpluses for the fellow that has them., I ths Zirse

o sae
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brusn you expect as veu improwve the vallability o ihe
systemns that the pogitive margin would incrzass. 7Thag:
aunbers seem to belis that.

Again T jJust recita tha't this i3 a vezry cocupl
analysis and the foreed outage races associatad olisl th=
individual units here and the way thage capacity conditionz
can exist as measured against the load racuirensnis
produces numbers like this,

Q Yes, I am sorrxv. I belleva you =z cnmrast.

Cne would expect the positive marsiag zo decrnucn ag w2 go
from very reliable to intermediate to very unrell.ahle: ic
that correct?

A I think youeid it the same way vou zaid it ¢he
first time.

Q I don't believe I did. As we go from very
reliable to very unreliable, let's make that long dumg,
would you expect the pozitive mamgins to increzco o
decrease?

A Aes we go from very reliable to vary unreliable,

I would expect the pozitive margins to be decrasasing.

Q And would you than explain vhy they inceraaza?
A I thought I did bafore w2 got iatc the conifveicen

about which way they were going.
Q I believe vour explanation was thuat it in —orr

complicated and that is just the way it twwms out.

——— e o S——_
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A Wall, there are intevacting factors, zoue of
which would be ¢eing one way and soms azetlsv. T¢
depands on which Zegtors is haviag the m9sc fLosac: 2has will
determine the answver.

And I'm saying tha®t it iz righy, @
making this calculaticn, with a2 lawse Sigieal connules o
try to forecast what tha antwer 1o going %9 be, I'va

learned that from bitter exparienca,

Q This muthod is very éapandent vpon uhe outut oF

the computer and it may give yon rosulis as vou o2 hows
that you might not axpect just from a qualitative zanzlvoic:
is that correct?

A 1£f you are implyiag thers is pometiing ilocsking
ebcut the use of the digital computar, I disagrea,

Q I'm suggasting that thic meihnd is very danandsns
on the particular program you erc asing znd ou ~ao
particular output that you .get from the couputer in ghei 53
gives you results which qualizatively yeou might now aussch
to geot?

A No, I would not o2gree that the outpuiz is wazy
derendent on the pazrticular grogram and partic:iar =svpates.

The mathematical procesgses are rigeornus chat are
v ;ed here.
Short of someonc arring in inputting tha data,

it is possible for indapendsnt pariica 20 muke Ehi

e ———— o . i e —— .
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ﬁ calculation and arrive at the saws cutpuh numlare oz

2247

the same answer,

pirties independently make tlese ealeulationz and Lhan
we check our results to sae if thev agree, =nd I 4hey
don't,we go back until we find th2 datz erzor “migh has
produced the differencc.

Q Isn't it true that aszsosisted with the cvEnvt of
all compuaters, no matter what tyse of numericrl methed i

used, that there is scwething callzd the round=-37f arron?

2 That is an cwfully broad guestion., I'nm nct
acquainted with all computers and all uses and oll sulpuis.

I can't answer that.
Q Do ycu know for a fact tha® when a preblem is
solved on a computer, that the nwrpers whish comz cut

represent the exact solution of that preoblen or sudlvy an

appreximation to the scliution of izt probhlom?
A Well, in our use cf digital computars:, v

normally instruct the machine by way of th2 purogram ¢
carry the degree of mathematical accuracies wa feel is
appropriate for the problem under study and if we Zzel thot

significant
four/digits to the right of the decimal place iz tie typeo

e ———. -2y A e A B



of accuracy wa zequira the computation will »xo
for uaz.
Q When you zay
some error?
MR. ZAFLER:
thirda time now.
CHAIRMAN RICLER:
BY MR. COLDBERU:
Q I will give you an examsle.
to program the nushar 1/3 ¢cn a cenmputar,
equivalent is equal to 1/2?
MR. ZARLER: OCbjection. Y'm na: sure
this is very productive.
CHATIRMAN RIGLER: We appraclate youz soint.
BY MR. GOLDBZIRG:
Q If we look at System 2, the
and look at your ratio of positive margins <o nzg
margins, the denominator of that ratio is .04:
correct?
A That's correct.
Q And when you ompute the ratio of positive

margins to negative margins, you arrive ae :he &

83,983.16, am I correct?

A That's correct.

Q Suppose instead of .05, the dencminziors wors just
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ame cne hundredth lass, anamely .05, can yon 21l me guicghkly
what the P/N ratio weulid ke chen?
A No, I can't, tut the Zach is tha dercninatcer
is .06 and not another aunmbor.,
Q My. Pirestene, could wou do a ealeulation?
If P is oqual to 54Bl.06, and N iz egual t5 .25, vhatc ig tha
ratic P/N?
MR, ZANLER: I would c¢bjccht. I Mx.Gollbelrg
has done th2 calculaticn =~ will acespt that., I'n vol sura
the witness is in a position to carry that out o that it
is proper croas-examinacion.
CHAIRMAN RIGLER: It iz in excess c¢f 150,000,
BY MR. GOLDEBERG:

Q Do you agree with that?

A Assume tha dencominator is .03, chen it woald he Lwvick

the amount,

Q Assuning th: denoninator is .05 =-
A If !+ were .05, it would ke 20 i“iwmes the nuranaion

or over 100,000,

Q with just a change of one come haudradth in
the dencmirnator, w2 increase tha denoninzator by w2ll over
11,000; correct?

A I will accept your arithretic.

Q It appears from these numbars in columan 2 for ihe

negative margins and colum 7 for the posi:ive margina. that

—— e
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they all co over two placas
peint.

Suppose the ¥ ‘n

Systom A zanma

Wonld you use .03 or .06 as the dencminaser?
A Well, if these numbers had turmad cus s bLa
diifareni --
- MR. ZAHLER: Objectica. The table sneals for

itself. Those are the numberg. We are tallzing now about
what if the numbars were diffurzni or thic way or thac
way. I'm not sure of the relevanca.

Mr. Firestcne computed the nunbers and ha put
them in the table. I don't see the

relevances of +hs

questions {f the numbers ware differant, what

woull the
rasuls be.

CEARMAN RIGLER: I'm not sure. I
him to ascertain the numbar would be diffsvent .#
numbers were different. That iz proper cress-excminzition.

I'm beginning to wonder where 7ou ora going
since 1 can accept the fact zhat tha
the negative margins ara changad.
would agree with vou on that, too.

Putting that to him as a fact, then where do vou
want to go?

MR. GOLDBERG:

Mr. Rigler, it may ba apprspriate in

my respending to that to have %“he witnoess excuszed,
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thipk it is a little merz than merely the ratic
changing when the denominator changes.
I have a respons2, but { wouldn't wrag %o

influence the witness.
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CHAIRMAN RIGLER: Ye will excusc vou,
Mr. Fireatora,probably until tercrvew merning, in vigw
of the hcur.
(Witnass texporazily ououzad,)
CHAIRCN RIGLER I will haar Mr, Goldébas-'s
argunant on that and then we will Taccss for the Lav,.
MR, GOLLCDERG: t is the Stafi's contentica

> - - .
- - .- - . U
Live ©o very smail

(,)
FIrs
o

that this system is extramely zen
fluctuations in the nagative wargia days.

Bacause in horently ¢he syatem incivdes a: it
necessarily nust, with raspect to any itexstivz nrausoz
or nwaarical techniqus, both of vwhich woere uvsed bv
Mr, Firestone in his methed, inherently incluieva rovadec!
axrors, truncaticn errsrs and, beecause ol tha errova, aloas
the rasults can sicnificantly diZfere £ wals “hay. ia
fact, should ke, if the exact figures wors usad,

Becausz the svstem iz sO sangitiva o ~he
dancminator when it is very small, as it is ha=zs, i:
immediately, Staff svbmits, casts Jdoubt on the =2lisbiliew
of the systenm,

MR. Z2AHLER: r, Chairman, if I caa zzspend
to that for a czecond.

The argument iz, Gcldba:§ sets foxdh iz wlzasilhla
under a whole set of ussumptions that don't =r aavan®t kaon

substant.ated in the racord., iie Xnow the dioliis are carsrizd

-



to two significant placas, Thare iz nc indiczzion
how many significant places tha computsr prigrsm
the digits to. He taiks about ths chongs ni 09
without indiceting thct is & 16 garsent waang:z.

1. ‘
v

We don't know what ha

avel ©2 accurace
of the iterative progzrum is, he iz talking cheus,
it would pick up 16 percent chonge, althouga in
magni tudes !Mr, CGoléberg mighz f£ind the nubars

Until that foundatice is 1zié, I dcn’:

the basis of the queatiéaing.

CHAIRMAN RIGLZER: Juet lecking at the

-

clear that in making the mathecaatdcal calsul:zaticna,

changes could produce caanges in the yatlo reaulis,
Mr. Goldberg has characceyi

significant. I suppcse that is a poi

at what point they woulé baoceme signilficu

iz right, if you affect the negative marsin it

to have an influence cn the answer;in the examnolsc

used that ratio could change by =sn thousand pcinio,
Accapting that as trua, I atill don

your point, Mr, Goldberg. You zoy this easis

validity of the system, which zpparently CAPC

under,

They, at lez22t hava not scrapred oha

system thus far, becauvse it produces results thas
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far beyond their expectations,

MR, GOLDBERG: Xut also the grston walcs
: “
they would impesa on other svstens, if thaey were 2 jeix
CA?CO and the pecint which hepafully will bz cutabli d

the conclusionof Mr. Pilrassene’s cruzs-euenination i1
that this methed affects small zystens to a vazy muad

greatar degree than it dees affect largs svsteny by viz

cf the magnitude of tho aunkors zlonz.

When the CADPCO mathod iz upplied to saall :

I believe therz are serious probleons with it,

CHAIRMAN RIGLZR: Ther might evan conesdc
that point.
MR, SAHLIER: I may or may no:t. I aave

a2 hard time understanding lMr. Coldherg's peint,

CHAIRMAN RICLER: Think adout it svaraigat.

R &
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MR, ZANLER: The predlam I hava with v, Csldétaerc's
Statament is that number don't lock large oF onzll oo o
computer. You can carry out tha lterativae Li'00e33 oo anv
degree of accuracy you desira, It dipzade oo tha sissupsianca
If you lock at line 5 on tha chart, wizth a nagative assgia
of 4358.33, a change of .01 would have & negli-ikls
effect, He assumes zhat a charge fr.m , 0F to L05 vould tokhe

place in the computer progran and we don't xaow thai,

E ]

MR, CCLDBEIRG: I asked him about the 2rvos s
associated with tne 3et.cd3 that have beer used, In al
testimony he states that an iterative procaess was vnsd,
He states he used a computer program. I hove trisd
to ask about the errors azscciatesd vitn the
metihods and he deoesn't know anytihing abouz thar.

I question his ability to come ia as un zup
and testify on these figures when he do=g nov ‘mnuw btic
underlying techniques used to acrive at tha Si-urasn,

One of the most important parts oF uwsarical
analysis is the analysis of errors asgocistad wicl tla

Some methods don't cocaverge zo tney aive ~ou
absurd results. He knows nothing about h2 wr =3 e

MR. ZAHLER: !Mr., Coldherg hasa't asiicd tlhceo

questions,

MR. COLDBERG: I willstané ean

MR. REY:.LDS: <Couléd

e ———— i ——— = ——
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since we are in a celloguy of counzel. I am curious
as to whether it is Staft's posizion T2t tan sas.
systems should de in a position to ccme tc CAPCC and caance
the CAPCO system of operaticons as a ccadiilca of
Is that what Staff is contanding? Tha small srsteuns
shouldbe in a positicn to insistc on the changz in Ths svenl
they fael the sensitivity is act guita as tuned as whe
small systems would want it to he?

MR. GOLDREZR2G: We deon't have any ccmment o
that.

MR, REYNOLDS: It i3 relsvant to0 the npocidicn
he is asserting, it seens to mc.

CHAIRMAN RIGLER: Tha: 13 scmething cof interest

to the Board. I am not asking you to rzspensc o Mo, Heynolds
but 28 I look at the rzcord to date eanyway, it is dirffienli

for me to conclude that the P/N system was desiznal wo

)

]
el

(4
(4]
!
o
.
)
Q

nave any effect on new meubor opplic
record suggests that CAPCO really was not conteaplatinyg
new members,

Thera may be a point on sontroversy wihwethss thla

was by design or merely accidental. lonauwnelass, Tlohil aow,

«©

it does not appaar there is any ralationsalp petwaen CAFIC'Z,
let's call it experizentation, with the new 2/!! systen
of calculating reserves and any dagire to affzev tha

competitive position of any aon-nember of CAFCD. Iz,
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we did decide that there i3 a situaczion inc

O
o

(W)
r
Ve
L

the antitrust laws and w2 wara exanianing <lhe yu. etion

relief.

I think it is a quescicn wiich pachaps dausg)

son@ thoughtful comment by the oppocition pariies,

You aze asking, Mr. Revnolds, if 2 systen wi

was designed to be fiar for the purposes for wiien it
designed and without any aanticompecitive incens, bas
be changed in order to acconmedate now merbars who zye
roluntary . applicants to the systam, is that esrrecs:?
MR. REYNOLDS: '"Taat iz one way to fizus the

question, yus.

. —————— - ———
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arl CHAIRMAL RIGLER: It scams #hat 2hot g o fai-

v

question. I will leave iz with veou ovarnighs

)

I can aceept much of what you say i
small changes and fine-tuning of dzciual podnts nev allacs
the results.

If I acecapt thet, I 553111 come %o a

conclusion at thie point,

(2]

on what Mr. Pirestone t2ils u3s and relving on “hs nisers

10 : . .
he gives us when epparently he decasn't uncd.rass~nd VEZY nueh

1 ;
about the techniquas that wers uced ©o arrive at tansa

1
- nuxbers,

. I think there is a serious quesztion 2s to how
mich we can rely oan what ir., Firestozs tells w1 in light of
his own testimony about hig background 2ad use oFf wmabaohi
in mathematics,

CHAIRMAN RIGLER: T gathar he 1o zrvine ¢o rell
us thera are no serious distorticas witain eha ooeo
systame as a result of the method they havs 2hnwser =0

affect reserve-sharing cacabilitics.

Asguning there are varisus svgioms wnd variors

&

!
’!
‘ formulas which could be used, and they are usina ghis

i

‘ one not for any anzicompetitiva intent, I weade: whet
'

R

your burlen may ba in terms of rolis? to skos they may ke

= ‘ forced to adopt soms other svstan?
|

!

B S——

1 . Ao | : s wwil in® aad -
MR. GOLD3ERG: e axe then at the roint of ralviuc
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MR, GOLDBERG: Suppose the CAPCC cgroup wses zhls

method ag a requirement Jor participaticn ia viw Q8220
pool, and they say we hava conputad evarviiing zud aars

is the rasezves vou would bz reguirad 2o lave ox hawo is
the capacity you would e reaquirsd to purchnze foron hh2
nuclear units,

Aere are the figures and here are the nsgawash
capacity you have to purchase, bscavsge this ig wha systan on
technique we use.

Who is this system o go to, o fiac cut
whether in fact those figures arzs correch?

They can't go to Mr, Pirestona and le Lz the
man advanced as the expert on this methed.

Who do they oo to, ¢o €ind out akecu: Lhe
underlying techniques and undarlving exror analysis?

If they have a better axperzt, I would lile =2
nea him tastify.

MR. ZAHLER: I would just objest to tae
characterization of Mr., Fireztene’s expartlee laere, Tha
gquestion -=- I don't think the recexd zupperts zhz skotazines
Mr., Coldberg is making as to whet Mr, Firestone's superiisy;
qualification or knowledge of the systans,

I don't undarstand tha Zoundatiosn for-tha
aspersicns being cast on this recozd, m»eally.

CHAIRVAN RIGLER: On that not2. w2 will

e — — i —
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sonclude for the day and raflect on thz cellosuy of zaz
last five minutes.

When we resuma comorrow mozning, I weuld llike
the Applicants to reflect on - the Board may o
directly.

I was going to ask 12 veu weuld stipulate
with respect to amall chanoes in the ooivma offeaning
small systems. That mey 22 mere di
on it dirsetly.

MR. REYNCLDS: Einca we ar2 con i@ :e?ord{ b
not clzar as te what you want uws o raiflact con.

CERIRMRN RICLEN: I want vou t¢ rofliasit on uhw
answers to the questions the Doard kns raissd prinarilv
with the opposition partics.

MR. REYNOLDS: I thought you indicatwed Zhwe Bonid
might rule on something relating to smz2ll chanous in ool
8 as they impact on column S.

CHAIRMAN RICGLIR: We have a pendiag obdzuiion
from Mr. Zahler which we are being aghked to wrucolva, whicl
is why we were asked to excnues the witneos,

MR, ZAZLER: Thera io an obiectlon pendiny.

MR, REYNOLDS: The questicn I'n ralizing, 12 tie

‘ what it is so w2 would have opportumaity to spgorl to i,

CHAIRMAN RIGLER: It would e ke, Zzhler's lase

Board intends to rule oa so=othing I want to be 2lz2nr az =0

DN
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(Wit:Leupon, at 4:30 p.n.. the n3azing
was adjourned, %o raconvane 25 L3120 a.u. .

‘ ) Wednesday, May 12, 1575.)
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