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I*
1In the Matter of : cc :k-2 :_ %.. i

4 ':
l

'

TOLEDO EDISCN COMPANY and : 50.-2dG . <

5 CLEVELAND ELECTRIC ILLUMINATING CO. : 10-5007.
-- -

: au w~s.n
g

G (Davis-Besse Nuclear Pct Or Statica : '

Units 1, 2 and 3) |-

7 :
and :

8 :
CLEVELAND ELECTRIC ILLUMINATIt!C Co. S C- e. 4 0 A '

9 et al. : 5 0-Lil;$

:
10 (Perry Nuclear Pcwer Plant :

Units 1 and 2) :
11 :

3__,._________;,
;

T2

First Floor I:uari:w F.ot~-
,

13 7915 Eac:ern Avenun
Silver Spring, Mn"f andl

14 Tuesday, Ucy 11, 1976

15 The hearing in the above-entitled natcor uur
i

16 reconvened, pursuant to cdjournnent, at 9:30 c.. F.

1r BEFORE:

.
13 MR. COUGLAS RIGLER, Chcirnan j

19 .iR. JOHN FRYSIIJ', Member'

!

20 MR- IVAN SIIITU i 40Itor'

i

; APPEARANCES:
G

22 (As heretofore noted.)

23e

24

25

.I
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i

EAK:bul1 .P .R .O _C_ .2 _E _D_ _I_ .M .G .S
S1

'

2 MR. RIESER: Mr. Chairman, thera J.c a .autor
i
,

3 still outstanding. Thct is tho entter c2 tha c:-hihit
,

4
;f narked for identification 7.s Appliconc 3:d11 bit 120 DL) .

* 5 I don' t racall if thct Scd he.1n no ted intc.
!

6 evidence before, but if it hasn' t, I 'rould nove 2.u inte

7 evidence. >

,

I~

8 MR. MELVIN BERGSR: The Dapniurenu chjcciu to th' '

I.
9 admission of this document on a nu:nber of differenu grcunds. ,

;
,

10 First of all, we have a docunent here which is i
-

I
i

11 a fairly detailed engineering study, and it draus a number j
;

,

12 of conclusions, such as one thct cppears on page nud$ red

13 I that based on analysis of recent and projected trands, and
i

14 then they draw a conclusion from that,
,

15 without the opportunity to cross-enamine the
4

i

16 preparer of the document, the Cepartment has no way to find out

'

17 the basis behind this.

18 In that particular paragraph , for example, we don' t

19 knou 7 hat t.*: ends they were looking at, as far as Aspinwall ,

I
i

was cr m'erned. !>
,

7 Are t'wy lookinq at proje: :ing into the future en,

j t.
e

.

I
'

y Aspi!" < t's ability to buy power from Duquesr.c Light and ,

i
'' | 1 it? And it was available on that basis? Or were -|

. - -
4i iy

fr
;i ) , f.looking at A.1,si . wall navi.ny to g?ne rar.e their cwn power,
, I

'

gi because_ . Duquesne was refusing to sell tne system wholesale po vet ?

:
4

04 '

- - -
. . - _ . _ . ~ . _ _ , . - - . - .--
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bw2
3 I think the entira document really chould ha

a given a full and. fair cppertraity to crocu-c::cmina en

'
3 conclusicns like that and other infornation coatained in chis

a
/ document. I,4

5 In addition, I would note that vi.nually the entire-

G document is ccncerned with a ten-year period from 1955 through

1964, which, of course, is prior to the Septemhcr 1, $65.,

cut-off date. Imd I would also nota that the Departmentg

has been held str ntly to that dets by Applicents uho havag

10 ec ed, and usuany sucmssfuly, to vhally eve:./ docmant

that dealt with cvents that occurred prior to September 1, ;54g

If that date is to epply to the Department'c

getting information in on events occurring prior to that

date, I think it would have to cpply to Applicants, cs cell.14 ;

;

MR. RIESER: I tche issue with the 00partment's

statement that the bacis for the conclusions is not clear f::cm
, IG
i

the document.

I believe that the report is very clear. The I

conclusions they outline are supported by other information

contained in the document.
20

I think tha Departicant would have no difficulty

determining what was the basis of the cenclusiena mcde.*

22

Secondly, I right point out we have .a problem hare,23

because the situation with respect to the Eurough of aspinwal

took place in the middle of 1966, and this report is being

-
- - _ .
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bw3
.

I submitted to show the situatica that existed as of
2 September 1, 1965, already rcry cicau to the cuc-cff data.
3,. That is part of the problom. I thin': the

4 document is relevant, because it ecntains racc c.andctions
s

*
5 that were made to the Borough of Anpinnall.
G Regardless of the juatification for the

7 recommendations, the fact c' hat somecna was race:nendihg to the
G Borough to sell its system is a matreinlly relevant fact
9 for this proconding. -

10 CHAIRMAN RIGLER: Who 10 the somebcdy?

11 MR. RIE3ER: The somebody la en organication
12 kncvn as the Pennsylvania Economy Langue.

13 CHAIRMAN RIGLER: Who are thay?

14 MR. RIESER: They are an independent co:poration

15 which is funded by various sourcen that hcid thanselveu
.

out to municipalities in Pennsylvania yo perfers chatevar othdic;16

17 those municipalities might ack that institutien to do.
13 In this case a trancrittal letter by the
19 Pennsylvania Economy Lecgue reciten that the Borough of~

Aspinwall requested the Pennsylvania Econc.vf League to ntudy20

21 their system and make various reconzandations.
.

22 MR. MELVIN BERGER: Mr. Chairman, I think. that the
..

,

23 Department -- this is one of the problems wo hava uith the,

24 document. We must have an opportunity to determine hcw

25
'

independent the Pennsylvania Economy league is. Isa hava rencon

l
i

, ,- . ,
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1 to believe that it is in part,or hna heen in tha pac ~c, ic

2 part, funded by Duquesne Light.
'

.e
f

3 MR. RIESER: I ces no rencen uh'< th : D.2 pert:1.cnt
.

: -
./-

3

1/ 4 couldn't do that, whe,.hcr or not this de'c':nont *.mra tc ho

5 introduced into evidence.~'

I el 6

!

h
|

a

3 9
.t

,

10

i

,

!

12

13*

I 14
14

15
,

d

-

16

4

! 17
:
.h - 1

4 .
i 19 j,

4

&
4 !

21. .

.

.7
'

A
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#2 1 CHAIRMNT RIGLER: The cbjection Will be sustained

arl 2-

and wo vill not raceive it inte evidznce. The raacon for

3 that ruling is that although it ic advanced as an unsponsored.

4 document, it is not a self-generated docer. ant'from tha

*
5 Duquesne files. It does not reprecent a Iccument tnat was

6 prepared b'y personnel of Duquesne in the ordinary course of

7 their business, which makes it, as the Department haa

G cointed out, difficult to accept the conclusions ac th:
'

i .

O conclusions of Duquesne or to accept the informacien as

10 something that has been developed by Duquesnc.,

11 And without the opportunity for cross -oxcminction
1

12 we cannot receive this the sama as other unsponsored
|

j 13 documents.

! 14 MR. RIESER: Begging your pardon, that grcuad
i

15 sounds like a concern over authenticity which I did not hear
!

] 16 1 raised by the Department.
"

17 CHAIRMAN RIGLER: It shouldn't have coundad

18 like a rejection on the grounds of authanticity. The Joard

19 might accept the preparation by the Pennsylvanic Economy

20 League, although my question as to who they are still stands.

~

21 I'm not satisfied as to uhat the sourca of their
.

22 fund might be. In terms of our sustaining the cbjection,

u

23 lou might be better off if they were entirely funded by. .
;
.

24 Duquesno, because our problem io ve cant look bahind the !
!

25 validity of the conclusions as the document is offered now, |

.

i

m- - , , , - -.,,y,. - - - , - . - _ - . _ - . - - . . -
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I co the objection is custainad.

2 MR. CIIARNO : Mr. Chairman, may we inquirn at

3 this time if Duquesne Light has closed the proccatatica of,

4 its direct case with the e:: caption of any joint enza heing
5 put in by all of the Applicants?-

3 MR. REYNOLDS: Mr. Chairman, oculd I, hofora

7 we move on, ask for a clarification? Ws have had a number

8 of unsponsored documents that havo hosn put in and not

9 offered by the Applicant in this proceeding. I'm not

10 cicar as to what the basis ic for the lant ruling. Could

11 you prcvide a clarification for the record, becauce there

12 are -- there are a vast number of documants which *aaro not

13 generated by the Applicant or authored by the 7.ppli 2nt

14 which have como into thic proceeding as unuponcered accuments

15 by all of the other parties. }

16 CIIAIRMAN RIGLER: We have taken objectionc to '

$7 the documents on an individual bacia and made our rulings

tc accordingly. I see no nosd'for clarification. '2 hat

;g objection wasn't raised. Porhaps the Board didn't have

20 to consider it.

p,; MR. REYNOLDS: That objeccion was rained
.

22 continuously and overruled.

CHAIRMAN RIGLER: You made inquirf of Dc.quesne..ca,

g4 about the completion of their caso?

MR. CIIARNO: That's* correct.25 ,i

,1



cr3 9186
i

1

MR. RIESER: Mr. Chairman,.I have a little bit-

o'
of difficulty responcing to that inquiry. Perhaps you ctn

3 correct me if I'm wrong..

4 It is my understanding that, or at least it is
*

5 my impression that it has been considerad that Duquesne
0 has no ca e separate from the other Applicants, and in that

7 light I can't really say Duquesne's casa is closed because

O Duquesne is one of the Applicants.

9 If, on the other hand, our case is something

10 separate from that of the other Applicants, then perhaps

11 I can respond to your request.

12 MR. CIIARNO: The Department's inquiry is directed

13 to whether Duquesne intends to put on any further exhibits

14 through its separate counsel or any further witnesses. It

15 is our understanding that joint counsel is putting on expert
'

16 testimony and that each company's ind.ividual counsel is

17 presenting something resembling a direct case for the

18 individual company.

19 I am asking if Duquesne's individual counsel

20 has completed the presentation of their case as opposed

21 ~ to tha expert testimony and axhibits being placed in evidence
.

22 by counsel for all of the Applicants.

23 MR. RISSER: I'm not prepared to be able to say.

24 whether or not that is the case toaay.
|

25 C11 AIRMAN RIGLER: All right. It seems to me that

|
<

|
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1 one issue that was left open was the so-callad ' *:le 18.

3 issue. In our diccussion of that we invited Dr.quecne's cconsol-,

3 Mr. Olda, to considor bringing another uitneus in to.

1 testify with respect to the applicability of tb.t rula.

*

3 And to the scope of the rule. And he indicated that he would

<3 consider that invitation.

7 ., The Board did not require them to do so. I

i ' -

a suppose that really rests with the discretion of Duquacnc'a

g counsel.

to MR. RIESER: I think that's correct.

11 Mr. Chairman, I might point out in light of your

; ;;3 ruling on the Pennsylvanic Econcmy Leaguo rcport submitted
i
;

;;3 to the Borough of Aspinwall, it might be necoccary --

7,3 CHAIRMAM RIGLER: I can't hear you.

MR. RIESER: In light of ;our ruling on Applicant'sg

g Exhibit 120,it might be necescaly for us to obtain a c.iticcs~

).7 from the Borough of Acpinwall to identify this raport and
,

tetify as to the circumstances under which it una rec 2ivad. , ,

su

;g or prepared or from the Pennsylvania Zeonomy Leagua. Ihat

20 is just ene e::araple of why it is difficult to respond to the

Department's inquiry.,
1

.

MR CHARMO: Again the Dopartment's cbjection did3

nots go to the authenticity of the report, but the circum-g,

1

stances under which it was prepared and tho assumpticasy
'

underlying the report. -

,

tv n m , ,4- ,,- .m,n, ,,, ,, - - - - - - - , ,
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1 CHAIRMAN RIGLER: All right. Mr. Suith has

2 reminded me pursuant to ftr. Reynclds' inquiry, and I .iill

O not prolong this, that we also, in naking cur evldanciary.

4 rulings sometimes havo locked to the relianca cf tho

*
5 company in whose files an unsponsored documant was found or

G to their action in connection with that documant.

7 MR. ZAHLER: Applicant's next vitnacc ia Lynn

8 Firestena.

9 Wheraupon,

10 LYNN FIRESTONE

11 ucs called as a witness on behalf of Applic:n:

12 and, having been first duly sworn, was excmined and testified

13 as follows:

14 MR. ZAHLER: Mr. Chairman, at this tina I would

15 like to mark some document for identification. I roquast

16 that Applicant's kxhibit 122 be marhod na the prepared

17 testimony of Lynn Firestone, consisting of a cover chaet

18 and 27 pages of testimony.

19 Applicant's Exhibit 123 he ntarked na the addandum

20 to the prepared testimony of Lynn Firestona, consisting of a

21 cover sheet and two pages of testimony.
.

22 That Applicant's E::hibit 124 be marked an IEEE

20 paper of nine pages entitled "The CAPCO Group Probability.

24 Technique for Timing Capacity Additions and Allocation of

25 Capacity Responsibility," authored by Lynn Firestone,

a

l
. . . - . .

'
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1 Alexander 1. Montcy and Willian D. I! asters.

2 Applicant's E::hibit 1:5 ba marked as 2n 11-page

O document entitled " Capacity Allocation Study," conciating.

'I of a four-page summary, Enhibits 1 thrcugh 4 roviced, and
. -

Exhibits 5 through'7.d

O DIRECT EXM1INATION

7 BY MR. ZAIILER:4

8 0 Mr. Firectene, are the decutonts that have been

D marked as Applicant's Exhibit 122 and 123 the tacticony

10 you prepared for filing in this proceeding?:

11 A Yes, they aro.

12 0 Is the document that bec been marked na

13 Applicant's Exhibit 124 the article referred to in the

14 testimony you prepared for this proceeding?

15 A Yes, it is.

.-

ts O Is Applicant's Exhibit 125 a further dctail of

17 the study that is referred to in your testimony?
l

18 A Yes, it is.

to 0 Do you have any corrections to the testi. mony that

20 you prepared in this proceeding?

21 A Yes, I do. With respect to Exhibit 122, there is a
.

22 correctinn on page 2 that should he made. The second line,

23 the date 1967 should be changed to 19GB.e

24 On pago 17, the firct line, the word follo:ing

25 Schedule G, " principal," should ba changed to the letters

"pra ."

. . . . - - - . , , .- .
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1 0 So how does lino 1 nr.' read en page 17?

3 A " Pocket costs and schedule G pre-coanarcic1."4

. 0 0 Mr. Firostone, if I were to ack you the quoctions,

4 contained in Applicant's E::hibits 122 and .3 3 tedcy, would
'

5 your answerc be ac they cra reflacted theroin?
*

G A They would, yea.

7 MR. ZAHLER: I mova into evidence at thic tima,

3 Applicant's 122, 123, 124, and 125.

O MR. CHARNO: I don't believa we have had any

10 state: cents by the witness with respect to 125.

11 MR. ZAELER: The witnecs tactified it was a

12 further detail of the study referred to in his c::hibit.

13 If Mr. Charno would like to cross-examine him about that --

14 MR. CHAEliO: I'm sorry?

15 MR. GOLDBERG: Before you rule on the offer of

1G these documents into evidence, I would like to ack the witndo:

17 some questions on voir dire.

13 VOIR DIRE EXAMINATION

19 BY MR.GOLDBERG:

20 Q Mr. Firestone, do you consider yourself cn

21 expert in the field of probability tachniques?
.

22 A. Well, in certain areas of the field of probability

23 techniques, yes.
.

24 0 What are thoce areas?

A . I consider myself to be erport in the theory of15

;
,

g -w- . - -
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1 uhat has come to ha kncwn as the PN allacetien procesa.

2 In the analysis of and the atablishment of th> ralichility

3 standard for our pool. I uculd act profess us ha o;cpart,

4 in the operation of the digital computer that is nomac ef
-

'

to perform the probability calculatione.5

G Q Would you please tall nn What degrces you hava

y received in the field of probability statistics?

a A I have received no dagrees in the field of

g probability statistics. I'm not really avara there are

10 such degrecs.

;g Q You are not?

;g A No.

13 0 would you planco lint all of the pcpars you havo

14 written on probability techniquos other than the one that

is marked as Applicant's Exhibit 124?15

1G This ic the only published papar that I haJeA '

37 co-authored with thoce other gentlemen, the only published

paper I have participated in on probability.73

Q Do you have any degracs in any field of39

mathematics?20

A No, my degree is in electrical engineering..x1
.

O Have you ever done any graduate wor?c in probability,,
u.

"" "" 8 ""
23.

A Inf rmal study at the graduate level, but24

again not resulting in receipt of a for:nal degree.

I 1
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,

1 Q Would you state the courses you have ts:can in

2 college en probability and stchistics?

* 3 A That ta::ec my memory cene, but I ha',e taken

4 college courses in advanced mathematics, taccry of ntaber --

.

5 Q Would you please limit your answer --

6 MR. ZAHLER: Could the witness oleure finish

7 his answer?

8 THE WITNESS: Of course, all of tha bacic

9 mathematics that are required in en aginscring dagrac.

10 differential and integral calculuc, cdvanced algabra,

11 trigonometry. Since graduating from college I have

12 mentioned taking other study courses. The most ciynificent,

13 perhaps, is the time I spent in the power systtm engineering

14 course that Generah Elactric Company offers.

15 That occurred, I believo, in the vinter of 1957,

16 '58, and it was an eight-month cource during which again th'5:e

17 was heavy concentration en differential calculuc, thccry of
.

18 numbers, matrix algebra, and of courno the application of

19 those techniques in the other courses that I studied at that

20 time.

21 1 have forgotten the year, but sec2where la my
.

22 past I took a course that was sponsored by the Akron 3ection

23 of the Institute of Electrical and Electronic Engineerc*

24 having to do with probability theory and probability

l
25 mathematics. To the best of my memory, that curmarinas z.y

,

i

l

I

|
,
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1 formal training in mathematica.

2 MR. GOLDBERG: I would like to :tove to :trika

3 the uitness' ancwer as unresponsiva. Th3 q't.e a t ',o n w a s , 1 f
,

4 you want me to rephrcac it or I can ack tha r2 porter ;o

5 read it back, pleace state all of the courcan you hr.vo-

6 taken in college en probability techniques or probability
I

7 and statistics.

8 Mr. Firestono'c answar to the field of matilcmntics
,

9 as a whole. With the exceptien of eno conrce, all wara
l

to not in the field of probebility statistics.

11 CHAIRMAN RIGLSR: Technically yoti any h2 correct

12 that the answar did not directly recpond, 62t I believe it

13 certainly develops the area of the witnesc' knculedge,

ja _which seems to be what you are probing. My inclination

15 is going to be to leave that answer in the record,
t

nd 2 1G (The documsats raferred to verc,

|
|

17 marked Applicant's
a

to Exhibits 122 thru 125,

19 respectively, for idantificatic;. . )

20

f 21
.

23.
,

24

25

t

, . - , . ,
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I BY MR. GO!.D3 ERG:

bwl o

33 Q. Mr. Firestone, what thcoran it caticfied Ly t.a
'-

I

U| relationship betweenthe frsquency function 2nd thc dictri.hurict.

4 function?
'

5 CHAIR'4NI RIGLER: Mt.y I haar that Again?

6 (Whereupon, the reporter road the pending

7 question, as requested.)
,

'G' MR. ZAHLER: I object. I don' t bolicyc uhic

9 is proper voir dire, but la mera in the nature of crces-

10 c:: amination.

i 11 MR. GOLDBERG: Mr. Chairacn, the Witnc.sc ccid

that he considered himself cn'expcrt in certiin parta of12

13 probability techniques. Thic queci; ion is air.3d at c

14 very fundamental concept of probcbility techniquaa.

15 I think the answer that the Witncac gives will
..

16 further establich whether or not he, inceed, ia an c::per;:

17 in some field of probability techniquac.

18 MR. ZAHLER: I'm not d3nying the righi: of

19 Mr. Goldberg to cross-exa?.ine tha witncsc cn it. Ths quuation

20 is whether or not this is proper voir dire c::aminctica of

21 tha Witness.
~

,

.

l22 (The Board confers.)
1

. 23 CHAIRMAN RIGL3R: The objecticn la going to bc

, ,

24 sustained. |,

|

25 The question might be appropriate for -

*'
\.

i

.'-

- .
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bw2 1 cross-examination GoimJ to the weight to be giv0n to the

2 witness' ensvers.

3 MR. GOLDBERG: I think it might h apprcprinta,

4 to have the liitness excucod now.
~

5 CHAIRMMI RIGLER: All right.

6 (Witnesc taupo.rcrily oncerod,>)

7 MR. GOLDBERG: Mr. Chairman, I belicyc there i3 I
I

O a sound basis for not admitting Iir. Fires'xne's taquincny

9 in its entirety.

to I think by the ancworc Mr. Firosten has given

11 to the questions this morning and by his testis:.ony itcoif,

12 he has demonstrated that he is not qualificd to give exp ::t

is testinony on probability tect Aques, as applied to al.'.ocating
/

1.s capacity or reserve requirements.

15 However, Mr. Firostenn is apparently the bact

16 vehicle through which the Staff can demonstrate that the '

17 CAPCO method of allocating recorvec contains intarnal

10 inconsistencies and is inherently biased against small

19 systems.

20 Therefore, I will not move to ctri%c all cf

21 Mr. Firestone's testincny. I will,hettever, move to ctri::o

22 that portion of his testimony which baginc en page 9, li:1e 15,
'. 23 and goes through page 17, line 3.

a The basis for that --

25 CHAIRMAN RIGLER: Pcga 9, linc 157

l
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bw3 1 MR. GOLDBERG: 'Ihrough page 17, line 3.

2 The basis of my motica to strike dia s c~i.i ca

3 of Mr. Firestone's testimony is that it is factual tectimen-1
,

4 and not expert tccti ceny.

5 It is not any tactimony on which ifr. Firectono

6 bases any cpinion, conclusion or infe :ence. It ic testimony

7 concerning the CAPCO agreement: which .cyceA for themselvas.

3 These same facts that are contained in this portion of

9 Mr. Firestene's testimony am cvailable nors -ralieb2.y

to from documents which are already in evidenca.

11 Federal Rule of Evidance 1002, the best ovidenco

12 rule, requires that the original writing or a duplicate

13 under Rule 1003, be raccived into evidence, with respect

14 to the contents of the writing.

15 Now, this motion has the e::act e nma basis for
i

I16 the motien that was made by Applicarto with 22 poet to '

|
17 portions of Dr. Guy's testimony. '

18 The cbjecticn there wce there were es: tsin

is portions of his testimony which were factuni cnd did not

20 form the basis of an opinion, conclusion er inference.

21 I argued againct that objection on the basic
.

22 that the Applicants had an opportunity to crocc-examina

, a him all they wanted on those portions of hic testimony : hich

y - contained factual material, and the Board surtcined

3 Applicants' objection, because that matarial vac noc the basis
D

h

, ,-,- ~.~,.., ,. --_ - -
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1
of an opinien, conclusion or infarence,

bw4
I think the sama motion and same armer.cnt c-o. lias2 - -

aith respect to this por:.icn of Mr. Firestcaa's tnt :.cny.3
.

MR. ZMILE::: Do I understand that to be '.11 of T.34

cbjecticns the Staff has?- ,.
J

MR. GOLDBERG: That is corract, c.t thic, time.g

MR. ZAHLER: !ir. Chai.cara, escutaing for the
7

moment that we consider this as fact torti. Tony, I do not
a

understand the basis for excluding it from the tactim:ny of
9

Mr. Firestone. The diffaranc2 between Dr. Guy'a
10

testimony and Mr. Firest ne'c testinc.ny was that fir. Gtwg

had no first-hand knowledge en the fact ha stas t.:s?ifying
12

about. It was on that basis that the 3cerd c::cluded portionsg

of Dr. Guy's testimony.g

Mr. Firestone* c testimcny goes buyend tha decr_nnts'

5s

themselves. _-

The documents are in evidance. Thev
17

- maat too

best evidence rule.

The best evidence rule does not deal with hou
19

CAPCO operates under those docurtants.
_&

The agreements are comolicated. The Socrd ca'

21
'

a number of occasions has asked for c: ple. nation. Je

proffer Mr. Firestone to give the explanation, so the

other side can cross-examine, and we are fcced by en obj ection

that this is unappropriate, and that the evidenca is mera

- _ .,
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1 reliable from the doctanents. Mr. Fircatenc testify as to
bw5

*

2 hotf CAPCO operates tmdor the dccunanta ca paps 3 throngh

3 17..
.

4 There 10 nc rasuon to contr.a It. Firca ona: 2
.

- 5 testier:rf is at cdds with the docunant and, .f.f the Staf?

G believes it so, they can cross-a;:antino him to that offect.

7 I object to the approach of the Stuff, rhich ic

8 to ask Mr. Firectone questiona ac to the c:: pert testiwny ,

'

g c astigate the e:<partise, not re. iso en obj schica,and then

10 raise objection to the c:tpcrtice of his tcatit. Ony.

g; CHAIRMAN RIGLSR: These arc separate.

12 MR. ZAHLER: I did not 1:ndarct:nd that they w3re

13 ffering cbjection on the ine:q)crtise of Mr. Firectre,

g If that is the cace, I don' t tmderstand the

cc:Trnent of Mr. Goldb3rg on Hr. Fireston3 s esparti:: A8

1se

CHAIRMMI RIGL3R: DO you havo a pago zefarence16
-

on your ruling on Dr. Guy's testinony?;7

MR. GOLDBERG: 2013 to M i2. In raspacc to18

Mr. Zahler's cc=ments, I would urge the Board to e::ar.ina39

20 the argumnt made there by Applicants, and the arguncnt .c

made there, and to exanine Mr. Firectone* c tcccitteny bat'.Jacn21
.

pages 9 and 17.22

It is not tru3 ho cniv tcatifice thIr.3,as
. 23 *

Mr. Zahler assert 24 ,. about tha way CA?co cparates undar they

agreements.
' '

3 ,

,

,

1

I

.
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1 CHAIPl4AN RIGLER: Let's assur.e ha does cfo

2 things in that testinony, as I teJe a hcsty lock at it.

3
..

That he discusses the contant of the agrac::.anta "'.4.ch

4 relates to your objection that tha agrae:mnes oped for
.

- 5 the.~selves and also that he describes scma of the operating

G techniques of the cc=panias under these agraerunts.

7 Does the Staff sec any prejudice in leaving

8 in that pnrt of his testinony in which he caccriban in

9 summary form the nature of the agraer.. cats?

10 MR. GOLDBERG: Yes, the cppropriata tir.c for

ES3
11 Mr. Firestone to testify to thc.t is when ho appears

S4 12 here as a f act witness. It should not be raisad to the

13 level of expert testimony. It has nothing uha ccover

14 to do with the rest of his testimony.

15 I claim it is inappropriate to introduca j

~

16 this material as part of his e:: pert testimony. ~~

17 CHAIRMAN RIGLER: How about the dcy-tc day

18 cperation of CAPCO, pursuant to these agrecmants?
|

19 MR. GOLDBERG: I think that is more appropriate
;

Io for his appearance as a fact witness.
1

|

21 He can describa how, factually,they operate under ;

|
-

22 them on a day-to-day basis. I

'. 23 CHAIRMAN RIGLER: If this will be his testimony

24 as a fact witness, don't va save time by having it here in

25 clean, consise form in praprinted testimony?'
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bw7
1 MR. GOLDUERG: I think it aculd be strickan

3 now, and when ha co:::an back this cono matarial could ha

!3
.

introduced, when he armears na a face uitness.
|

-

4 The inportant thing he desc not be:2 opinione,
.

- 5 conclusions and inferences on that and, thereforb it is

S inappropriate as a:tpart tactimcny.

7 MR. ZNILER: I Uculd point cut whtn dr. Firectcne

3 is returning, he will be testifying on huhr.lf of Chic

9 Edison as a fact witness.

10 The statement fir. Pirostono tcatifies to within

11 0 and 17- dealc with CAPCO t.grsonents, and ha is

12 testifying on behalf of all Applicants , to follau the
4

,

13 procedure Mr. Goldberg cuggesta, :t would requiro

14 Mr. Firestono to testify and then ench of the hpplic nt:

15 to tectify one after the other. I don't esa the roaren

TG " for that at all. !
-

17 CIIAIPNG! RIGLER: We will take five ninutaa.

18 (ROCSSS.)

'10
ES4

20

21

-

23.

24

25

-

. _ _ - ._
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SS 1 i MR. ZAHL3R: I hr.d a chanco during tha breck
i
i i

bwl 2 '

to revie.-i the argir.unt with cepec to Or. Guy and I particu;ar.Ty

,

point to paga 3031, uhore the Board relad, and "here tha?3 '

4 overrule the objection, it was ca the basis th:r: Dr. Guy
.

i
5 conducted interviaws and had no paraenn i aculedge as te 'it.

6 The Chairman co=monted on linec 18 and 19 , pago 3021,

7 the problem of using an er. pert in thin fachien is that it

0 i avoid, giving the other cide croca-currt.in z.tien en this

9 issuo. Mr. Firestone has direct knculadge and thO other'

10 side can clearly cross-examine as to his ccatimeny.
'

i
I

11 In short, thero is no bania for the Staff'a

12 motion in this regard.

13 CHMRMMI RIGLER: The Board is includsd to agras
|

14 with the cbservations you mado with -espect to the Guy

15 ruling.
;
.

| During the intervale ue havo revici:ci that -

16

17 portion of the transcript, cnd we have revict:cd p:. gas

33 8 threugh 17, Mr. Firestone's testimony ,

19 Conzencing on page 9, no'.d.ng thrcugh 10 and 11

20 and 12, it is roasonably apparent that, although there ic

discussion of catarials set forth in 'he CMCOgi

22 agreements, there also are conclusio.m drain uith respect

'

23 to those agreements, as, for exceple, on prga 10, lina 7, in

a which Mr. Firestem tostifica trith raspect tocort ain m_irecniting,

IS That, it seems to me, goes beyond the terms of the . -

.

|

|

\

|
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bw2
1 themselves.

2 Continuing over to paga 11, line 2 nd 3 h2 tal%c

,

about recognition within theca cgraemonta. Onc again it3

-1 seems to me he is dr: wing concluaiccc thnt may ga bayond
L

- 5 the scope of the actual langence of the agraczents.

6 Again, on line 5 there in tc.lh of

7 recogniticn. On 7 there is talk of necessity.

3 Continuing to lincs 15 through20, ho goes

9 beyond the cg..eecent in describing factual mt. tora :ihich

10 appear to result frca his direct percca knculec a to the

if establishment of certain econcniaa.

12 Continuing on page 11, line 24, he tr.l':s chout

13 the intent of the agreement, which clearly is conclusionar-1

14 and would be within the realm of export testinony,

15 On page 12 he singles out what ha concidare to ba
..

..

16 cn unusual feature of the agreement. Up to that point it

17 seems the mixture of that testincny and enport opinic$:

18 are sufficiently related, so the the motion chculd ha

19 overruled.

20 Coaut.encing on page 13 and running over to paga 16

21 17, we appraciate fir. Goldberg's point that

22 this testimony does not truly relate to the cnno.mcad ,

!

| 3 scope of the expert testimony baing profforce. today. It

2.4 looks as if he has made a departuro and begins to testify
i
'

3 with respect to facts relating to tha actual cpern'cion of the

l

i
1

-
|
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l
1

bw3 CAPCO agreement. |y

And, as we take a look at the lottara,,
a.

3 announcing the intended area of t. utincny of the witnacsas,
.

in ene sense I think it could be arguad that this testimany4
.

-

5 falls into the category of the Firectono fact tescimony

6 and perhaps properly does not belang in the renlm of

expert testimony.
7

g Having agreed with Mr Goldberg, we,. nona thaleJI,

think there is soms merit to Mr. Zahler'c com:tont that theg

net result of upholding the objection would be n_arely to rcrha:I c
10

necessiate hearing additional uitnesces from each company
3

~

to reiterate what Mr. Firectone might ht: expected to say,g

testifying later this week in a more factual content,

Since the testimony onpages 13 through 17, ovan

9 9 " # * "Y#15 '

E" * " "#** "## "" "Y' 8 "9 P# ' *#"016

and supported by all of the experts, it seems to us that
1,i

expedition and commen. sense might indicate that wo .occive

it now.
19

In thinking along those lines, wo also haire,04

i'n' mind the questi'en of' possibic prejudice to the opposition
'

parties, and since they have had this testinony available

for several months, it seems to us that there would bce

23.

no prejudice, and there is no reason uhy they chould not

be prepared to cross-examind with respect to this area tcday,
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bw4 f so that it is the type of testimony tha Eocrd

2 independently night desira to rocaivo et thic tima. *b thin';

3 it might make nere cence in the everall contaxu and flcu of
,

J the hearings to overrule tha cbjectica, not.;ithctanding our
.

'

5 approciation of its tschnical r.orits. Perhe.ps the Stnff

G vould wish to confer for a minuto to see i? they don't

7 agree with the Board in this area.

8 MR. GOLDEERG: The only cornnt I UOuld lits.: to

g make in light of ycur ruling is tho Staff's c ncarn diat that

to portion of the testimony on uhich you have bacicelly agraud

with the Staff's position, aces not rise to the lu zol ofn

f2 expert testimony, when it comes to writing propcacd findingu

f fact and concleicnc of l a.13

CHAIRMJd RIGLER: I think it is safo to ac.y u31.,

w uld consider pages 13 through 17 nore in the naturo of fact
15

testimony which i cada possible by Mr. Firectone's -

16

direct day-to-day involvement in CAPCO operations . !g

TCouldn't that bel fair?I b, ,

;
i

MR. ZA!ILER: Yes. I nuct confess that Applicants3g

are confused when the Staff tclks abcut " rise to the lo rel20

of expert testimony." I didn't think thero was a differ 2nceg
.

in the lovel of f act _ and e::pern tastinorly. It just cddrasses

.' two different issuss.
23

CHAIRMAN RIGLER: I think tre are in E.grcocer.tg

substantially. The Board's ruling is plan, and we willg

.
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bwS-
I recall Mr. Firestone and c:ce;nine hi a with recpM: to all

2 of the testimony.
,

3 Whereupon,

4 LYNH FIRESTONE
,

'

5 resumed the stand and, having beca previoucly duly cworn,

6 was examined and testified further ac follcws:

7 MR. ZAHLER: If thoue 3.re no cther objectienc,

G I again renew the ntotions to novo into evidenco

9 Plaintiffs E::hibita 122 through 125 at thic time.

10

11

12

13

14 ,

15

-

; 16

17
'

ESS
18

19

20
t

21
.

22
4

23-

'tu

| 25
:
i
r

- - - - , . - . -
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#6
1 CHAIRMMI RIGI2R: Zocring no other ohjacticns,

arl
2 ve will receive Applicant's E::hibits 122 through 125 into j

i

. 3 evidence. I

4 (The docunenta hc.rctcforei
.

'

S narhed Applicant 's M::~.iibite

6 122 through 125 for identifica -
l

-f tion, were received in avidence'.)

G MR. ZIJILER: Mr. Fircatene is available for

9 cross-excmination.

10 CROSS-EXIJIINATION

;; BY MR. GOLDBERG:

12 Q Mr. Firectona, on page 5 of your testimony,

L,>, lines 2 to 8, you state that ths Federal Power C0rmission's

14 1964 National Power Survey encouraged the industry to

engago in these latter type trancactions in order for theg ;

16 City to do all it could to reduco clactric powar costs. '

The FPC specifically cuggested as a means to ccccuplish that,_

|J

end the installation of largar and louer inctallad rocarves.g

In addition, vou go on to state that there i-ac
19

attention given to improved roliability. If theg

Applicants interconnected and engaged in pcoling trancacticns
21

.

with nonApplicant CCCT entities so the nonapplicant CCCT
*

entities reduced 'dteir costs and passed on these reduced
23*

costs to consumers, wouldn't this be conciatent uithg

what the National Power Survey of 'G4 encouragad?

t i

L i
6

. . , . _ = -- -
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I MR. ZAHLER: Cculd iir. Goldbarg defino CCCT?

2 MR. GOLDBERG:

3 Q Do you know what that tzin mannc?.

4 A No, I don't.,

.

5 Q You have filed e:: pert testimony on bMalf of

6 all Applicants, I understand. You maan to tell ma you

7 do not understand what CCCT meanc?

8 MR. "AHLER: I object. I don't understand the

9 relevance of the question. CCCT is an acronym that I have

10 been told the lawyers invented for this prec2oding. What

11 relevance it has ac to the witnoss' kncwledge is beyond me.

12 CHAIRMAN RIGLER: The witness can indicata if

13 he has heard the term.

14 THE WITNESS: No, I don't know what the ucronyr.1

15 stands for.

16 BY MR. GOLDBERG:
.

17 Q Do you know what the combined CA?CO territorf i.R

18 CHAIRMAN RIGLER: I think you should tell him

to what it means.

20 THE WITNESS: I think new I kncu what it moana.

21 BY MR. GOLDBERG:
D

22 Q Do you recall the question underctanding CCCT
-.

23 to mean combined CAPCO territory?.

y A No. Would you read it back?
,

3 (Whereupon, the reporter read from the record,

as raquested.)

,

. ... .. .. . .
_
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I THZ UITU3SS: I would think thcu it t.culd ha,
*

t

2l although I think that the nona_cclicant ent1':ica with which 'q ~

3 I'm familiar within th0 Ohic Edicca territory enjoy.

4 thoca benefits aircady, or thcaa c6vantagas, which ari,

3 encouraged by the Fadsral pcVer curvcy.

G MR. GOLD 3220: I move to etril:o the ans:.2 adtar

7 "I think it vculd."

8 CHAIRMTui RIGLZR: Sucteined.

9 SY MR. GOLDEERG:

10 0 If ncnapplicant CCCT entitis. intercenncetad

11 with Applicent dnd others engtged in pooling trancactionc
-

12 with Applicant , and as c racult improved the noncpplicant;c

is reliability, wouldn't that also be concistent uith uhat,

1

I4 1 tras encouragad by the National 2cwcr Survaf cf '6d?
I

15 A Yes, I think it would.

..

16 0 on page 5, line 23 of your testimony, you wara

;7 asked the , gusction, are there cortain Scaic conczpta

to which must undarlia nay coordiluting arrangoracnt :.tu22.7

10 or among intercennecting utilitica? Your answtr was y22.

20 What is your undcracanding of the wordc "hncic

21- concepts"?
.

22 A Concepts which are fundacantal to achieving tha

23 purposes intended.

24 Q Would they thersfero bo ncc2ssary in every

instance?25

, - . .
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1 A -It is not necessary if thers are so;cral basic

2 concepts. Perhaps it would not be nacassarv that each

.
3 concept would be satisfiad in occh instance.

4 Q Could you giva us an idea of ap?roninately how
.

5 many ccordinating crrangements you have analysed in your''

G career?

7 A I have personally participated in negotiating

a coordination arrangements or interconnection cn behal'l of

g our company with neighboring companies on a nunbar ofi

instances.10

Q They have all involved Ohio 2dison as ene of ' hecq

parties?
12

^ I* **Y h*" *'13

0 You have never analyzed a coordinating arrangementj4

which involved parties other than Ohio Edicen?
15

A I have never had access really to the dntailed -

16

papers that would be necessary to review in order to thoroughl"g

analyze a coordinating arrangement of someone clao,
.Si ,

""* Y " " " * E"E "*
19

'} - .

testimony?
,0 ..

A Yes, I have.g.
'

,

Q Would you please ccmpare and contract the neaning

*
- of the term " mutuality" you use on page 6, . line 1, to thc

23-

term " reciprocity" which is used in Mr. Slemmer's testimony

en page 13 of his tectimony?
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1 I would be glad to give you a ccpy of his

2 ' testimony if you uculd like to look at it. I
i
!

_ 3 CHAIRMAN RIGLER: I think that is a sced idea. I
,

'

i,1

4 MR. CAHLER: Could Mr. Pirastorc aleo have co:r2 '
.

-

5 time to read the testimony?

G MR. GOLDEERG: Sure.

7 THE WITNESS: Reciprocity on page --

8 MR. GOLD 3 ERG: Page 13,i:here he begins his

9 discussion of reciprocity. It begina on the bottom of page 13.:

10 THE W mTESS: I think generally speaking the

11 two words could be uced intorchangeably as this is being .

I

12 used in his testimony as compared to mine.

13 BY MR. COLDBERG:

1,g Q On page 6, line 5 of your testimony you use ;

I

15 the phraso "in ecmewhat similar fachien." What do you mean

iIG by the use of that phrase?
-

i
!

17 A Uell, wo are speaking of an interconncotien

g3 arrangement tehich has the concept of mutuality attendant bc

19 it.

20 Thereforo, the obligations that each party will
|

21 undertake are somewhat similar. And the bancfite that
.

22 each party hopes to dorive will be seaswhat similar.
.

0 You would agree then, uculdn't you, that they23-

don't have to be identical?24

A Yes, I wculd.25
1

| $
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1 Q When did you first como across the concept of

2 mutuality?

_
I really can't identify that with any precicion.3 A

i

4 Q Did you ever sac that torn in cn engin22rir.g I
.

-

S tantbook?

G A I suspect that I have, but I can t i. den tifyi

7 the time or the reference with precision.

3 Q Would you call that concept an engineering

g concept or some kind of cubjective concept?

Cc'ld I have the question .back?10 MR. REiTOLDS: u

11 (Whereupon, the reporter recd the pending

12 question, as requested.)

33 THE WITNESS: I would classify it .norc us a

f.4 subjective concept than as an engineering concape.

BY MR. GOLDBERG:la-
i

16 Q Are, you familiar with the Ncu 2ngland Pctiar Pcol?

37 Other than I know there is cuch a pool, I 1.?.A

unfamiliar with it.18 ,

Q Then you would not know whether or not the;g

concept of mutuality is basic to the Neu Encland Pcwar20

Pool, would you? '

21
.

A I w uld not.22

Q On page 6, line 1, you say the cencept of
*

, a.
. -

mutuality is basic to any coordination trancaction cen-
24

* * I "' "9 **
25

l
-.
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I

I
1 '

previous answer, wouldn't you have to cualily that statanant? 8

o
"

A That is a statement of my belief, thtt c.ny

~ 3 |coordinating transacticn which hopes to be a auccansful
l

a :

transaction muct incorporate the concept cf untuality. I
-

- ,

Whether the New England Pool incorporates it or

e''

not, I do not ',ciow,
i

7
Q How did you determine that belief, Ifr. Firestone?

9 A Woll, I have arrived at that bclief through long

9 years of c: perience in werking on behalf of r.y cucpany |

10 with companico in working cut interconnection arro.ngc:nontJ,

11 and through 10 long yearn of experienen vorking in cur

12 CAPCO group organization and working with reliability

13 organisations that 3::ist in the inductry.

I4 0 Your experience is limited to th: CA?CO pool, it. j

i15 it not? i

..

16 A No, it is not. I have personal e::perience in

!

17 working out interconnoction arrangements with other pcrties i

T3 that precede the ccming into being of CAPCO. troulc'. you

10 like re to recite cons of thoac?

20 0 That is not necessary. '

21 They all involved Ohio Edicon, don't thay?

22 A Other than my participation within ECAR, the
.

23 East Central Area R311:bility group where I functioned on a
-

24 connittee or a task force that addressed it:: elf to questions

25 of this type, my total experience, yes, hna to do with

, . . __. . ._. -
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1 working on behalf of Ohio Edison and working cut interconnoc-

2 tion agreements with other particc.

3 CHAIPJ1AN RIGLER: I would be intorectoci in.

4 hearing a recitation of what those othar cgreements might be.
.

'

5 THE WITNESS: Scmewhat chronclogicnl, my r.:collec-

G tion is starting in 1956, I participat ed warking cut

7 interconnection agreement with the Columbus and Scuthern

0 Chio Electric Company. Somewhat following thnt, I worked

'
9 out an interconnection agroament with Dayton Power S

10 Light Company.

I
j; Later I worked on agreemente that reaultad in j

*t

12 interconnection arrangements between the Cleveland 3100tric

13 Illuminating Company and ourself. '

y On another occasion I werked on an agzsccOnt

t o- that resulted in an interconnection betraen -- c thren-

16 Party interconnection arrangement among ohio Ediscn, Amarican

17 Electric Power, and the Allegheny Power SystGm.

18 On other occasion's I worked on agreements that

79 resulted in an Ohio Powar-Chio Edison interconnection

20 agraement in connection with what is now knoun cs the Enckcye

21 Rural Electric Cooperative group.
.

22 I have worked over tha years on interconnection

$ arrangements involving the Ohio Valley Electric Corporatien23

f which ohio Edison is a sponsoring company.24

At the moment that is all thct cocos to mind.g

. ,_ . _-, _ _ , _ .
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1 3Y MR. GOLCDERG:

2 Q Mr. Firestono, would you plaa 3 daccribo in a

-
littic more detail the natura of the tas'- forac with racpact3

.

' 4 to ECAR?
.

- 5 A Yes, I will try.

O Follnwing what is now known as the Northeast

7 blackout, which occurred in 1965, there ucc great emphasic

8 on the need to tako steps that would accure f_a thc fut:rre

9 incroaced levels of reliability wculd be achicyc6 by tha

10 bulk power supply systems in this country. 'Jh2 cc=oanico

11 within the part of the country where Ohio Edi'ron in

12 located, organized ECAR which covers all or parts of eight

13 states, Michigan, Ohio, part of wectorn Pennsylvania,

14 Kentucky, Indiana, West Virginia, como of Virginia, and ccms

15 of Tennessee,

t

!G The purpose of this group wac to establish -

g7 rules or procedures that in total Uculd aucure bulk po Jar

13 system reliability within thic area.

;g One of the subecmmittecc thtt were str2ctured

20 within that group was a group identified ac the sydten

21 reliability advisory panel. Thora were several p unla of
.

22 this typa and the purpose of each of these scnalc ve.c to
'

be comprised first of all of individuals that ware
. 23

g knowledgeable and expert within their given field and that

25 w uld undertake to study potential problems or etcpc that

N,
i

_.
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1 might he taken to assure reliability. I functiencd

2 on this system reliabiliuy advisory panel frcn who
'

!

..
3 inception of the ECAR erganitahicn and for a period of. I

4 believe, roughly seven years. l
|.

:'

5 There were six other representativar in addition
'

6 to myself. These individuals vere chcaen because of cheir

7 expertise and because of the gecrraphic distribution ccmtuhat

3 of the companies that they wera employed by.

9 During the cource of thoue neven years, this

10 group explorod many, many avenues, searching -- in

11 connection with installed generating capacity rcquircuants,

12 SC'srched for rules of good prac' ice or good conductc

13 which if the members of ECAR were to follou uculd in the

14 aggregato assure adaquato and reliabla installad generatinc !

15 capacity within the confines of ECAR.

16 BY MR. GOLDBERG: '

Q Based on your answer to the Chairman'a quoction,37

;g a few moments ago, am I correct in concluding that all your

;g experience is with major, private electric utilitiea?

A Well, that is not tctally cor.:cet. My answer20

21 centers around the definition, I believe, of an interconnec-
.

tion arrangement or interecnnection contract. I have had22

experience in negotiating or working with rural cicetric23

24 suppliers of electricity and with municipal supplic c of j

electricity who_0hio Edison wholesales power to.25

|

|
|

I
,

--
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1 Q Was that work done on behalf of Ohio 3dir. n?

2 A My participation in that tiork *. ins en h2 half of Ohio
.

_ 3 Zdison, yes.

1 CHAIRMAN RIGLEP.: Mr. Firestonn, going bach to that
.

'

5 list of companion where you tecrkad on the intorconnachion

G agreement; did any of those bulk power transactienc

7 involve individual contracts for calo, for :.u cle of fira

G power or emargency poter for sale for resale of cither

firm pow $r or emorgency poucr?g

10 THE WITNESS: The an:n?or to your question is 723,

11 they did. I would have to olaborata whct, though. Cur

12 company has several interconnectionc with cartain of our

1.o, neighboring companics and the firnt interconnection

y that would be establiched between our cosp o.y and cat

i 15 adjacent company m ld, of cource, requira a fr.cilities

73 agreement setting fo:-th the responsibilition for providing ~~

the facilitics and it would aleo require the conn.m atien |;7

of an interconnection agreeaant which would cot forth tha33

;g services that we expect wculd be provided by way of the
|

interconnecting facility. !<0

Normally undar such an agrcenant, various-

g
.

clasces of services would be spelled out and thag
*'

appropriate charges for thoso servicca would be defined.a,*

Emergency power, the e.xchange of er.ergency poi:or would be c

normal comoonent of such en interconnection agreer.ent.
25 ~

._.
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I The sale of a specific block of unit poxar would

2 be an unusual situation, although again it ecmos to mind

U
_ that como yaars back Ohio Edison and Clovaland Electric

4 Illuminating worked out a ctaggered construction arranganant,

"

5 which in effect amounted to Cleveland buying unit scwor facm
G an Ohio Edison unit for a period of tima follouing which

7 there was a mutual back-up provision spellad out.

G CHAIRMAN RIGLER: Ic unit power differant fran

9 firm electric power, or do you use them cynonymously?

10 THE WITNESS: No, we do not use then synonyrously.

11 The definitions uould ba difforent. Tha unit poner would Ea

12 power generated from a specific unit. That pouar would ba

13 available only when the specific unit would be available,

14 and be restricted to the extent that unit's ccrability

15 might be restricted.

1G Firm power would bc contcaplated as being a -

17 delivery of power having the sama degree of firencac as

1c power we sould supply to our retail customarc.

10 CHAIRMA!! 2IGLER: Except that it would be wholcralo
1

20 power?
|
i
i* 21 THE WITNESS: Well, the rate would he a :aatter

.

22 of determination. I
1.

[ 23 CHAIRMAN RIGLER: But it would ba uholecalo

24 power?

25 THE WITNESS: I can't address myself to what the

.
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1 rate wculd be.

2 CHA!PRAN RIGLER: I wast.'t as! ting about *''' --te.
.

3 THE WITriESS: Uell, I interpret your uca of tito.

4 vord " wholesale" as going to the rate.
,

'

5 B'I MR. GOLEDERG:

6 Q A little while ago in respenco to my question

7 on the phrase "in somewhat similar fashion," fon indicated

8 it didn't have to be in identical fashion.

9 In order for your concept of mutuality to ha

10 satisfied, is it necessary that the bsnsfito derived frca

1

11 coordination by each of the two utilities be identical? j

12 A It is not necoccary that either the innefits

13 nor the obligationc be identical. It is highly decirable

14 that they bo identical, but living in a pr ctical world, I

g r, think it is too optinistic to think that identical bontfius

16 and identical sets of recponsibilitics can be z.chieved. -

17 These arrangements are still necescary, avun

73 though it is, in my judgment, ire,consible to achieve un

gg identical situction on both sidae of the crrangement.

20 The closer one could como to having an iltntical

21 condition, the more desirable, the more perfect the
,

22 arrangement would be, in ny judgment.

[end6 23

24

25

. .- . . - . - -. . -
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S7 1
g Why is it more desirabia forthen to ho

bwl

2 identical?

*

3 A Wall, if I could go back sc=s and nasver that by
.

4
way of reciting how I think the interconnect 0d system that

e::ists in this country or in the part of the country"

5

where Ohio Edison operates evolved, I hal.ieva I can answer6

that question.7

The Ohio Edison system 10 interccanacted with nearl;3

all or all of the surrounding electr!.c companics that crag

contiguous to it.
10

I
They, in turn, are interconnected with i:ho companie:1g;

that are contiguous to then.
12

0 * "*' " ** " *"* ?**** Y *'13

operating in an interconnected environment.
;4

An environment in which we really have no centrol.
15 -

We influance' the envircnment,but we cannot control it. So " -
.-

an'd again the nature of ' electricity being, as it l'3., it

ficws through the path of least resistance.

So you find that it is po sible for a..

person living in such an environnant or operating a poecr
20

system in such an environment to burden that eni, ,
at

'

environment by taking advantage of it. This, of cource 13
,L4

undesirable. If that occurs, to me that reprasente a bad-

23.

situation and a oroblem.*

24

If all of the neichbora in this envircnnent
25

*

- . >
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bw2 !
I shouldered their responsibilities and got hencfits

i i
2 that were semawhat ccmmensurata uith ena cJ cther, it would i

i j
I

.

.

3
. ;

- not bs necessa::1 to hava a for 21 frclam/or CI rul00 ln
{

i i
.

.

rf judgment. |'4
,

5 But, once again, I bellove that is too idaalistic i
'

i

i

G to hcpo for and, therefore, in my judgrant, the way to ccoura j
i

7 that this environment will continue to ba adequata and be

0 reliable electrically-speaking, and that ceculo vill no'c
I

9 take undue advantago of the environmant, is to :tructure j
f

to a cet of rules gavarning cbligations tPat one hns to thin |
I

.

I
11 environment. And, if each individual diacharges hic i

I
i

obligations , then the environ tent in total will be heal' hy, j
.,

c'"

i i
t,

13 vill be reliable, and theso benefite will gicw. t ;

4

14 G Beginning on the bottom of page S and going

15 to the top of page 9 of your tastimony, yon .are talking ;

10 about mutuality further. You mention corraon objectivos -

17 would be an alternative to quantifying tots.1 bcncfito
i

IS and then proscribing a basic for charing is to octablian

19 common objectives at the outset.

E What type of objectives do you have in mind
* 21 there?
_

22 A. Well, the matter of the proper amount cf inctalled

23 generating capacity that is necessary to assure an adequate,

24 level of reliability,in my judgment, is the noct inportant

7.5 common cbjective to be considered and to be established.

}.
$
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~bw3 0 Then, do large and small systomc o.' tent:1:.ec
o
~~

have cctrmon objectives?
.

-

A. Perhaps in the ganoral son c t! cy heva corrcn

objectives. ITnechor they have fornaliced comecn objectivce.

*

5
under a contractual agreement, is another nac' ter.

6
Q. I mean in the ccma acnca that you use that phrcae

7
in your testimony.

8
A. Of course, I'm using thn phrace ac - in connachica

0
with structuring of a fornal pcol.

10
And, to me, one of the dutics that crisca in

11
the structuring or rules for a formal pool begins in that

l'" these rules sometimes are based on a sharing of the bonefits.
13

I'm trying to make the point here that detenainatior:
I,

of benefits is an extremely subjectivo matter and that..
15 as time passes,it becomes more and more subjecti'ic.

So to correct that difficulty, it is mers I
1 '* appropriate,in my judgment, to bcsa the pool relos en
10 responsibilities rather than en benefits.

I9 And, if 'each man discharges his responsibilitica,
20 then ene can be assured the common objective vill be

*
'21 reached, and one can bc ,reasenchly sure tha benefits will
~

.

22 be there, and it is up to each . participant to centinue to
23 convince himscif thathe is or 10 not enjoying cufficient.

M benefits that will cause him to trant to, contiate to

2S participate in the pool.

_
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I g Couldn* t Buchove Pc rer snc. o. lv. facili'aios bc |.

bw4 -

n 1

plannad en a ene~;:qsi: ara basis i? cnc er T. ora non:.p;1icent *"

* !

-
3 !

CCCT antitics wara a =srbor of th: C."OCO Pcol? !
:

4 MR. ZAHLE'b C.:uld s he.va th quactian c?ain?,

. -
8 (Whercupca, tha Reportar raad ':he ;utding

!6 question, as rcquasted.)

7 THE WITNESS: In the puract canca, c13 far ac

8 rem aware, thera 13 no limit to the nunbar of antitic that

3 could come together e.nd certit thonsels to planning a ;

10 syster: cn a one-syster.1 basis to cccc=.cdate ths noud of

..
as all.

12 I would scy, though, that the cora pcticipcnts,

13 the grantor would be the difficulty in reaching agrac=unts

14 as to what constitutco the one-systen plan.

15 BY MR.. GOLDBERG:

16 G Do tha CAFCC ay:.u.mnts rocult in a cc.T. pati;iva " -

1,

17 advcntage to the 'CAPCO conpanics via-a-vic ths nonC.UCO l
1

i.
18 entitics in the area!

19 NR. REYNCLDS: Let Oc have that bad. |

20 (Wheraupen, the rsporter rue.d the p:nding
*

21 question, as requested.)
.

ES7 22
.

23.

24

ES

,

*
.. --, - - . .
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68 |
1

THE l'TITHESS: If I could, I would like to ack ycuarl
,
~

to be a little core specific. That ir e::trenoly broc.d cnd ;
*

i
-

3 !

extremely general. I have trouble concentreting o.1 nnythins !

a'
specific in that question..

'

5
BY MR. GOLDD32G:

G
Q As far as the CAPCO conpanica being n compatitor

in their area, do they have en advantage over tha nonCJJC0

8
companien as a result of your entoring into the CMCO

9 agreements?

10 A Well, lot me say that the CAPC0 companice

U ntato as one of their objectives to achiavo such economics

p- ,

of scale as may be available to them. I believa that each

13 of the CAPCO parties enjoys lower total coatc to a

14 consequence of utilizing larger generr. ting unita by virSr.c i

15 of being in CAPCO than each company could utili::a '>y

16 itself. I

17 0 What are the reacons for CIGCO'c doninl of

18 membership to nonapplicant CCCT ertities7

19 MR. ZAHLER: Objection. There in no anpport

20 in the record or that this witness hac testified sa i.o any

'
21 denials of memberchip. Nor has tho witness tsstified ac to

22 denials of membership.
.

23 MR.GOLDB3RG: There is in the record testimony.

24 as to denials of member hip to CAPCO. This witnecs tactifica

25 as an expert witness on behalf of all Applicattc'i:n the CCCT

.
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srea is testifying with recpect to tha C.UCO agraccontc, and f
I

I think it is perfectly ree.conabic to cch him the r 2 cau
,

'

for not allowing others to beccm2 membarc cf CIGCO.

''
CHAIm nli RIGL2R: First, ycu havs to cutablish.

.

3 that they haven't allcwed others.

O MR. ZAHLER: I hava no objection to !:r. Coldborg

7 asking the question in a hypothetical form. X:!. Aa thi.s

U witness' testimony in, I object to the for.n of the quoction.
.

9 CIIAIRMAN RIGLER: I think you nacd como

10 foundation.

II BY MR. GOLDBERG:

12 0 What would be the renconn, Mr. Firacione,

13 for CAPCO denying membership to other entitica in tha CCC'2

14 area?

15 MR. ZAHLER: Objection. I think Mr. Goldberg
..

16 raphrased the question again and it ctill suffera from the

17 same problems as before. |

|
f8 CHAIM1AN RIGLER: Sustained. I

19 BY MR. GOLDBERG:

20 Q Are there any reasons why CAPCO vould not iant
4

21 any other rasmbers other than the cues that cra alreedy
.

22 participating in CAPCO?
. i

23 FLR. ZAHLER: When Mr. Goldberg is refurring to
*

24 CAPCO, does he mean the CAPCO Itsbers, or does he metn entity

25 known as CAPCO?

I
l
i

- --. . .- . .
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1 MR. GOLDDERG: The CA?CO pcol.

2 MR. ZMILER: I'n not sure uhnr. >*r. Coldborg.

3 teans by the CA?CO pool now. 'fho Ch?CO pool ic cer pescd-

4 of the CAPCO me:nburn.,

.

5 MR. GOLDDERG: Right.

6 MR. ZMILER: Then do you naan tha 07200 numbarc?

7 CI! AIRMAN RIGISRt I thinP. the uitnoss can

G answer it.

9 TIIE WITNESS: 17all, thorc are parhcpu two natural I

10 phenomena or fundairrant:1 phenem3na which in my judganat

it tend to define the propar cico of a pooling group. Ona

12 uo touched on earlier. Thct ic the decicicneshing proccan,

13 CAPCO pool concists of raemberc that aro thara

14 through their own choice and thero are, of cource, provicions

15 for uithdraual so that if at any tima one of the R mbora

16 is unhappy uith the decision that nuct he :aude, or in "

17 disagreement with it, that is hic recourse. Za may uithdrau.

gg The more entities that ccme into c::ictance,

39 the ! core difficult it in to :.:ako a decision. Thtt

20 would encourage you to have fever participantc rcther then
*

, more.~g
.

g The second fundamental in my judgment goca
*

:

23 to the economy of scale. That is one of the cen*;3lling.

i
1

y reasons that we in CAPCO have put this group together and
{

3 have worked diligently on mating the p ogress un hava,

1 t
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I We have tried to use equipmant thit is evitchio

2 for the group, but real'f is too large for Sach o'' r.a to_

.

3 use by ourselvos..

.1 Now in pursuing that, we hurp into the frontier of
.

*

5 technology. Once again, when you have achieved the ci;o

6 of the group, proper composition of the group that you ara

7 capable of utilizing the largest piece of equipe.qnt that

a technology knows how to provida, you have enhaucted the

g economy of scale avenue.

10 CIIAIRIGli RIGLSR: Uculd the nuclen:: unit 2 hhat
i

11 are involved in these precoedinga be an c::cuple of tha

12 generating units that are too larga for cach of the ccapanica

13 to use by itself?
,

14 THE WITNESS: Yoc, it uould. And the ccono.'.y of

15 scale is very definitely a factor there. Nuclear unito

16 f the 1200 megawatt size ahich are being planned by che '

17 CAPCO group are too large for one of the entitico to use

gg by itself, absent some sort of an arrangement with a ps--tnor.

gg of course, the economy, dollars por kilowa:t for

20 nuclear capacity proves itcelf in at 1200 mogcwatt aize

21 unti as compared to alternate forms of energy,at a lo...cr-

.

size unit, 490 or 500 Icegcwatt unit, I thinh the rovarca22
' \ would be true.23.

The nuclear unit would not hava the competitivog
,

! advantage at that size.'

| 25 .
.

!

,_ _.
_ _ - . . _ . _
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1 CHAIIC?di RIGLZ2: In your *.n.nter, you tention

2 the possibility of withdraual frcm C;I20. 2npinin uh:t '

*

S ic in'rolved cheuld a nombar decida to uithdra.1, parcicularly.

4 in terms of how long it vould ta%c and what financiale
.

5 cec =titment it uculd involve..

G THE 11IT.'TESS: The cclaitaicat:1, of COS.rsa, go to
7 the construction of additional genurating ccpacity.
O currently the CaPCO capscity addition progrra entends
9 through 198G.

10 The lead tice required for nucicar unit:
11 particularly sconc to bo ovar increccing, but currently
12 CAPCO plannora fool that sia to 10 years of Icad tilt.c is a

;
13 must.

;4 Therefore, we havo a capacity program, r.0 I cay,
15 that carrioc us through 1905. If a party nara to anncunce;

16 today that he intended to withdrau, hn would have to '

i
tperform on the obligations that arico frca this c::natruction17 '

to program that carries through 1986.

lie wculd not bo involved in any addition 3 keyond19

c.o that program.

,. 21 In addition to that responsibility or ihnt
*

obligation, he would nico havo back-up obligations that22

would exist throughout the life of the generating unita.

23

that hnd been corsitted while he uns an activo ne:sor of25

3 the group.

I8

..

. , . . . _ . - -
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1 CHAIMAN RIGL0n: Thoro is nc previaica for

59 0 his asiling those sharca to cther ncubars, oc 2 nauber of

,
hwl 0 right?

4 T!!D WITNESS: '2he sha::aa in the unit: chct ars
,

5 now ccamitted, but net yot in operation.
"

6 CllAIRMAII RIGLER: Or avon tha micc that cro in

7 operation? In other werda, is there a ccatractual provisions

G which requires remaining Irmber: to buy cut c::inting nr:rSare?

9 THE tiITHESS: Ha, therc 10 not. There are contracte i

10 provisiens that any arrangament that one of na would und:rtc'ce

11 with a nonCAPCO party subaaquent to the signing of tha

12 CAPCO agreemant, must not conflict t:ith tha obligc.tions

13 that we undertook under the CAPCO agresnant.

14 But I can' t answer your questien prr cicely.

15 A Party is froc to do whnthe would want to do uith'

.

16 an outside party, provided it dces not conflict nor undercCc *

17 his responsibilitice to the CAPCO partnerc. r

I
la CHAIR!GN RIGLER: I was looking for c si""'4 4 cn |

1

lo in which a member wishes to withdrw, but has theca ongoing

20 responsibilities with raspact to futura generatien you

21 have described, and also owns its proportionate chare in-

.

23. cartain existing units.

*

23 I was wondering if there was some

~24 mandatory provision whereby the other narfarra of C72CO

Es would buy back a portion of the CAPCO generating cnpacity, ao

..
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1 that the withdrmiing ceuhn: could obtain iPc g=n9raticn 8

bw2
n

alacuhere?- '

,

t. ,

3 THE UITNESS: Clore is ne .luch pro /icien 5:ith j
s

,

i4 rupect to buy-back. If ona of tha partie should shcoca
}.

1

5 to withdraw, it cbviously >;ould bc a very trav_r.2 tic
-

3 e@srience for the reruining pc.~.nara. T:.o targat rolichilitj

7 of the remaining pool would have to be inrc.atigated end

8 sppropriate ravisions of the responsibility or ac.ercpricte ;
.

t
9 reopensibilitiec would ha'n to be dater =ined, i.pndiny I

to on athe circututancce.
.l Ia CHAIRMAN RIGI.22: Would it he c2 og lally trcer.a. tic (

l
1

12 experienes for the uithdrazing partner, cc for th

13 romciningpartners? I

i'l THE WITNEIS: I would think not. Othrsr:li:c tM
|*5 partner would not chocce no withdraw. Agrin, downSing |

I6 on the circumstances, it probc.bly would be -- uci:.e,! rej '

i
17 word "mutality" - it would to traum.atic to th W nderee;,, y

!

iS party, as well as to the partic2s that ramnin.

19 CITAIP. MAN SIGIER: Uhtt would be the offr.ct of
20 withdraral with raspect to the transmissien agrce:wnt er ,'

21 far as the withdrawing party goes?-

.

22 THE WITNESS: Once cgnin, the withdrazing
C

ZI party would hevo to honor tha ebligad cas he undertech,

24 while he was a member of the grcup and, of courca, ::culd

25 be entitled to the rights that he achiavad fror. thoco

:
. ,4
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bw3
1 trcnsmissica facilitics, cad thn. he would be e::ctred fr m

2 participating in or benefiting from ::rancuisaica agrexcr.ts
*

3 that come into being citer his vi:3draucl.

4 CI!AIAMAI! PJGL2n: to you have cny restinct2 as to the
.

5 length of time that would he required for cao of the.

6 CAPCO members to effectively casociate itself with CIOCC

7 company operations?

8 THE WIT!ESS: Wall, if .7 uc::c te. announca i.odry

9 the intzntion to uithdrnw from CI.PCO, I would hava ondoing

10 responsibilities for the conctruci: ion of gearr:: ting units

11 through 19 86. And thereafter I uould have cagcl: g.

12 responsibilities for charing raserve bcc'mp cr providing

13 backup throughout tha lifa et the CAPCC u .its that chva

14 been cormitted, had been 0 mmitted prior to tcdcy. Sc it wc,uld

15 be a I,w.g prececs .

16 CILURMAN RIGLEP.: So as a practical n2 tar,vith- -

drawal woudl be a very serious and vali%ely event,cucept37

in a really major occasion uith rcepcct to ::cm co.tpany?18

gg THE WITNESS: Yes , it wotid.

.,o
.

BY MR. GOLDCERG:t

21 0 Is transmission essentieJ. to a relia' ale.

*

22 bulk pcuer supply?

A.23 As I think of bulk power cupply, cnd ac the.

24 w rid exists today, I would say, yes , it is. In the purent

idealistic sense, it is not. It in conceivable that each3

-. - -- ~_ --
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* '

residence in this ccuntry sculd hc72 a source s" eier.tricit?|

bw4
2 in the basecant. M that were tha cune, ' idas;rtn:t ce; rect.nr '

1. ,~

3 outagaa would be nononistent.
1-

,

4 G That is not the fcct, thcugh, is it? !
ta
t

U A. No, it is not. It is nec idealia'.i"
'*

I

3 0 Ic the CAPCO basic cparating cgrac: ant i.a cff act

7 tedsy? '

G ?. CT.PCO basic opcrating agreemer.t? Icc, it is.

O G Mr. Firastone, I uctc.ld 11hc yat to tcho a Ice:: nt i
i

10 the CAPCO bcsic cperating agroccant i.Sich is marhad :_.9

i
'

11 URC Staff Er.hibit 202, URC Decm.:aat nur.Scr 233.

12 Would you please tell ze the basic for your ;

I '

C anmrer that the CAPCO bacic cperating cgrce: cent ic in efiec:. j
<
b

14 toony? |
i

i
15 7. Uo had fcr soma period of time eparated undar pery4

,

i
;G to-party bilateral interc:nnectica e.grcomunts Ihich preh.te-2 -

1

I
17 the CAPCO basic operating agrecriant.

18 A 9r3at doc 1 of e:?fertrcs onpendMd cn dnvoloping

to this agreement.

20 I can't find the date whnn it tras first ndopusd.

21 It has been in force a little over a yccr, nns it lo q-

.,

22 undarstanding that it has been antondad by its torn to
;
,

*

23 March of 1977,

24
l
1EL. *J l

I
i
!

. -. -
. -.
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! Q I would like to direct your attention to

1 Article 21, which appears en page GO of th:2 cgr _'ecnt.
.

O A Yoc..

4 0 Ic it still your handmony that idlin agracrenu.

*

5 is in effnet today?

6 A Yes, it is. Thera la a cuppletentc1 :.ufronmanh

7 that has modified Art icle 21 to Ontend the '.ife of this.

O agreement until, I believe it is, I: arch I . INT.

9 Q Does that also centcin the phrt.ca "or cu=h tit:.

the parties execute the generating agras:ranc, uhichrier10 cD

it is the earliar"?

12 A I would have to Oce the oncencion egreen.cn:- to
|,

13 answer that with certainty.
|

;.t I believe it in offect picha up thir. ;r/m
,

15 language and just changec the data to 1977. '

1G Q Have you c:cecuted the genarccing agr.nnr.nt? ..

17 A No, we have not.

33 Q On pago 11, beginnia.g en liac 23 oS yet;

testimony, you state that the CAPCO bacic operating ry: mont i
ig

o

is the document that is intended to supercado tha resp;ctiin-~0

i

bilateral contracts by and hetvean CAFCO partien 'ihich t/Gra <. .
61

I-

72 in e:tistence prior to the agreoncnt. I

~

What do you mean by "rocpecti/e bilatcral.,_,
. o

!
g contracts by and between CAPCO partiac that were in

;

existence prior to the agreement"? Ir.S
.

i

!

! I

r

,_ . . - . - .
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1 A Each of the corpanica har or h;d in

2 existencs en agreement with any neic nhorinc cmmany |
I.

1

2 with whom it had an interconnantion. i-

!

4 In the caic of Ohio Edicen, a s I mittiened airlier,
,

*

5 m have interconnecticas with Colt:rius and sc:tahren chio
G Electric Company. We havo a bilatcral agrsemat with then. I

J

7 We havo interconne:tienc with Dayton Pover I

4

S and Light, and bilateral agrecment with then.

9 We have interconnectione agroerant ;it? Chic j

|
10 Power, subsidiary of American Ulcatric Pon.;r, cnl bilace.rt.u.

;
,

I:: agreements with them.

:2 Interconnection with C1cvalcud Electric Illuci:ctingt

13 Allegheny Power, Uest Penn Powcr, and bilateral agro0: cnuG

~4 covering all of them.

15 Interconnection with Toledo Edison and bil2toral

1G agreersent covering that. -

37 0 would you please point to the langungo in the
;

is basic operating agreement which otaten tintt the neraormt ,

;
i

39 supersedes the respectivo bilateral contreets by cud I

o between the CAPCO partica which were in cristence prior ta

u1 the agreement?. ,

22 Perhaps I cculd help. Article 20 on pnga 50. Would,

- that be what you are relying on when you tectified abcut
a

, . ,
W

g the CAPCO agreements superceding the respectiva bilateral

contracts?
.,5

i
r

i

. _ _ . . . .. -. _
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a. . a s.se.

I A Yes.

i
i" Q That ic the provision of the bric cp':rttin'; j

' i
I0: agreement on which you ba:a your ancvor? '.

4 A To the best of my racallection. I don 't cl nn,

>

| to recall trhat each secticn of this agros:mant geare to,
'

3

G but it seems to ne, juct reading it new, that, 70:3, thia !

7 section accompliches what I have said.

8 Not being a lavycr, that 12 an engin22r'a

9 interpretation.

10 Q Are there any CISCO agreemento which uure

11 executed before the basic cparating agra:mant?

12 A CAPCO agreements mocning agreert.cate ano:.g
4

13 the CAFCo parties?

14 O Yes.

15 A Yes. I believe therc vera. The nemorandica cf |
I t

13 understanding which wan signed in 1967 usa to the bact j
._

'

.

17 of my recollection the firct co-called CAP 00 tgrrmnat.
I

18 Subsequent to that, there hac b cn a trener.li.0cicn
)

19 agreenent consu:tmated and an administration agracnt.nt '

1

10 consummated. '

l

*

21 There have been various, loss fornal, or larec:
.

n agreements consumrated.

.

23 Q Is the memorandum of understanding affected.

2$ by Article 20 of the CAPCO basic operating agraccInt?
;

I. ,

3 A Well, it is affected in that Article 30, I would |
|

t

f
!

. . . -. . . _ - , . -



__ . - -
_ -_

F *

ar4
. , ,

I/ .7w =J d

1 judge implements ena of tha goalz cr statstscte cd
,

i!
I purpoco that wac -- that ic incocporansd '.n ':h2 ocigiac' l

t.

g;*
i3' ncnorandun of understanding. :

!
.

i4. CRTJRMAN RIGL2n: Mr. I'irantone, uhtes ycu 2n;e bas.

deceribing interconnection at:camento, I diO ' h hr.ar yo:a
- 5

3 mentien any batvcon Chio Edicon cad Iscancy?/fatia Porer,
7 Was that an oversight?

.

O THE WITNESS: Thare vau on ovarnight-.

i
} .And after I finished, it occuarad to mes I Gif.n't n:antiong

an interconnection betsmen Chio Edison and Duquacnc Light.to

:

Penncylvcnia Poxr is a wholly-cuned unbcidiur--51

2 of Ohio Edison, t?e have plcnned tho trancr.iscion Scilitisa4

for Chio Edison, corporata, Pennsylvania Pcwar, cn. e on?.-13

. . , systent concept. ,

..
i
}

It ic inherent in my thinking that it in eaa }15.,

j
16 synten. Thors arc cartainly interconnection bot:een thc c.iro

!
.-

*

as we have interconn3ctionc battw.!n the Chia Edicen cyctcr17

13 and Duquosne Light.
*

:
!

79 MR. SMITH: Mr. Pirestena, I'm not cur.: I under-
!
t

i

=tcod your testinony correctly, but did I und3: stand you tog

'

state that the basic cporating agreenent nupercifeo hilatsralg;,

{.

contracts b3 tween CAPCO partie3 and nonCA?CO pc--bian?3
3

*

g THE WITNESS: If that 10 what I caid, I didn't
y intend to say that. It is intended that the basic ops. rating

1

Agreement supersedec thc bilateral agreements than c:ictIS .

..

..-
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1
: among the CAPCO parties. It is intended that the bila.t ual

Ir agrocreants hat:7eca CAPCO pn-tica and nonCA1 CO part.9c
l'
' t

.
t

a rc: main in effect, but that va c.prata im7"- 6'"~a acreamen"3 ['

Ia in a =anner tha.t would not conflict ; tith tha har:ic cycra"ing i
.

3 agree: tent to the extent that '.cc can.*

Therc .T.cy hava boon agrae: cents rtaJ.e prior to thaG ,

j CA"C0 agreement coming into being, bott:2en a C3PCC

3 party and a nonCAPCO party that Siould to.k: precedenna

g over the CAPCO agrce=cnt.
.

10 CHAIRMAN RIGLEn: In:y don' t tic tcha a 10-minuta

:
brush?;g

p (Recces.)
.

BY MR. GOLDBURG:.e
saa

g O Mr. Firectone, en pagc 8, lino 14 c:; yx r

15 testbnony, you stata the definition of cquitable charing

1G is entremely difficult and largely subjectivo. '

17 Then on page; 19, line 21, you camicr varf

definitely not in recponce to the quastion, in year opinicag

79 would the equal percentage of peak load n:2thod of charint ;

i

20 reserves in most situations be an equitable b ic on ;hich i
e

coordinating utilities could chare reserves? If equittblo. ,.1
.

3 sharing is subjective, what engineering expartica do ycn
*

g apply in determining what is a good or had meth 6 of

equitable sharing?g

Ag When I speak of equitable sharing baing largely

J g

, .-
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i subjective, I'm speaking of charos of hancfitc. My

2 approach to solving that probica ic to raclly drmlop
I

.

3 rulac that don't rosh cn tha '='A to quantify hencfitc
.

1 in the sharing of them, but to r.ove to a dafiniuie.a of
.

3 responsibilities.-

G Unfortunately, wh:n it cenac to inciallad raGTrm

7 capacity, the raldability analysic civcc cn2 the vobicle

G for defining raspensibilitiec cnd avoiding tha need to

0 lock at honofits.

' to O These rules which you hava dcrolcrad, cre th y

11 your rules?
|

12 A Cortainly not. I t,ou15 lika to think that : Envc

t; played a fairly substantial role in davaloping the rulo
,

14 that wo have, but by no resans are they ny rules. i
i
i

fis 0 Well, if it is agely cubjectivo, end th m e:c.c .'
!
1

TG does not require quantifying items, would you ple.co orp1M.:r j

l
g.: hou you can be co certain in your anmicr vo_.7 definit sl'.- i

13 not?

19 MR. ZAELER: I roquest 1 have the question .:and

20 back.

21 (Uhereupon, the reporter read the penc!ing i.

.

-22 question, as requested.)
,

' MR. ZAHLER: Could I ask Mr.Coldborg t; hat it ic
.

..3

in his question?g

HR. GOLD 3 ERG: The method of determininc' Nhother.

.
.d5 ,

,

-

|
| k

|
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t or not you have a good or had =athed of equitchie Charing
i
4

2 MR. ZMLUR: Cculd I hc.v2 th;t rassai:od cgain, I
.

t* 3 pleasa?
.I.

1
4 (lihercupon, the reportar re-road the panding

.

5 question, ac requastad.).

!

6 MR. 2AHLER: Ucw 7.'m clightly 2cnfuced d '' '

" ' ' -

7 the uce of the word "methed" is. It is used later on in the

B question Mr. Goldberg asked, cnd I'm'nct cure it ic be'.np
9 used the name way both times.

3 to Mayba it vould be helpful if t:e cuccticn could
11 be re;:hrased.

12 MR. COLD 2 ERG: Could you please rc-rend

is the question I asked Mr. Fire.;tene?

14 (Whereupon, the raportar again re-r:cd dho

15 pending question, as requected.)

16 THE WITNESS: I'n confuced. iTncra at I?
'

17 MR. GOLDBERG: You are ansucring tha questi a
,

i
ita which vas just road. '

19 CHAIRMAN RIGLER: Mr. Zahler acked you ::.2 you

20 wanted to rephrase it. |
,

21 MR. GOLDBERG: No , I don ' t.,

.

22 THE WITNESS: I'm not totally cartsin I ham

understood your question, but the method, ns you put it,*
23

.

2.2 that I advocate is not a subjective method. It is a very

25 objec tive merhod. It does requiro quantification rather

i

~ ~ ~~~ ^~~

. . - . . _ ,_.
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I than no quantification.

4
The method I advocata la bcred on raliability~

.

U analysis, not on evaluation of bonufits..

4 Having foundad the method en relichility and.

.

S the stated objective that an equitchio charing of :veceva

6 recponsibility is achieved when each party contribu22c

7 to the combined reserve pocition in the ccma proporhien ac he

G expecta to receive help frc= it, thtt ic my elufinition of

0 equity.

10 And then tha method th?.t achieva3 thch, in ny
.*

11 judgment, is an equitable method. Any other method tnat

12 falls short of achieving that, in my judgmant, ic not an

13 equitablo method.

14 I have attempted to demonstrato harc with an

15 example that percent recarve falls far chart of i

'

16 acileving the goal I have stated.

17 BY MR. GOLD 3 ERG:

to Q I understand your method and we vill gat inta

19 that later.

20 For now I'm trying to squaro your testimony on

'

21 page 8, line 14, where you say the definition of cquitable
,

22 sharing is extremely difficult and largely cubjective and how
.

- 23 in light of that you can be so certain of your cncuor on

24 page 19, beginning on line 21, that the equal percentage

25 method is very definitely not equitable and is e::tr2mely

i

. ~ .
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1 poor.

2 A The phraso you c0 lect en page 0 10 thars '.tithin ,
f

'.

the conto:ct of a discussion of cost recactionc c : b r.Tfinc. i
i

3
*

|

4 I'm saying that squitable charing of hanefit; is le.rgel.y a I

.

*

5 subjective matter.

G Now tes move to paga 19, and I'm speaking c2 a

7 method for assigning responcibilities

3 O So when you use the phraca "cquitable charing"

9 on page 8, you ara limiting that phraca to ccct reductienc;

10 -10 that corract?
,

.i i

;1 A Again I haven't read all of paga 0, het I .':alieve |

12 that that cnswar on pago G ic directed touard bansfita
i

13 arisir.g from pooling of which coct reduction is onc.

15 0 ite11, then, picaca describe just how broad. ,

,

i

15 the phrase "oquitable sharing" is as you haJe used it en

16 page 8, if it includes scaci hing cther than cout r:ductionc?-

A I have attempted to use it in the cente:d that if;7

18 one attempts to, en a continuing bacia, evaluato tha

39 benefits that one is enjoying by being c. party to the pool,

20 and then use that evaluation ac a basic for datormining

21 whether equitable charing is being achieved or not, t'.lat-

.

22 you are moving into an area that is largely cubjective,

*

and that one of the arcas of benefit is cost reductier.,2s,.-

but there.are others.33

Q Isn't one of the benefite from participating in ag
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1 pool, the charing of nuclear pcwcr?

2 A Well, the nuclour pcwor has r.cthing nagical i

,

3 about it. If it proves to ho rare reliebic or Ictie: in
.

4 cost than ce=3 other fora of generation, then thosa are
1

.

5 benefits.*

G Q If in fact a pool has decidad to build nuclear

7 units, then isn't the sharing of the nuelcar p trar cna of

8 the benefits that are obtained fren participation in the

o pool?

10 A Well, maybe wa are getting hnr.g up cn wordc.

1g The decision by the CAPCO pool to uso nuclcar pot:3r rectc,

12 on the arpactation that it will be louar in cost than

13 po*mr from coal. And if that erpectation is raalincd.- that is

14 a benefit.

15 Q So there cortninly in a direct connschica batus.cr

iG the sharing of nuclear power and cost rcductiona? -

A I guose, yes.g7

cnd 10
18

19

20

21-

.

.

23.

24

25

.

. ~ ~
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Sil g And it is trua, is it not, that :!cra of th2

bul 2
reserves of the CAPCO comp 2nica vill cc:a fra:a thoco |

,

*
nuclear units?

.

4 i
A. Yes, that 10 trua.-

.

S
G On page 21, line la, of your tactinony, vcu

a use the phrase "corc::en donc::inator."
7 Are ycu using that phreco in a ;2cth2:rotical
8

sense or only as a figure of spcach thcrs?

O
A As a figura of ap2ech.

10
What do you nunn by capacity reapenad oility en

"
line 19 of page 217

12
Well, it in conto:xplated tunder the CAPCO ~d::rer-rem:nijA

13 1
that each party will be given en excignnent of responsibility ;

fa

I4 i
to pay the costs accociatod with cortnin c 1pacity. ;

i
15 That escignmnt of responcibility muy bi. !

i

with that party's owncrahip intercat. crit ng bot16 coincident

II '

|bo

13 HR. SMIT 3: Mr. Goldberg, bafore you ccad.nuc,.

several questions ago I think your questica urs,sete of the !10

l

90 reserves will be frc:a CAPCO Units?-

, .

21 MR. GOLDEERG: CAPCO nuclear units.
.

U MR. SMITH: And your ensucr waa, yes?
.

U THE WITNESS: That ic correct.
*

24 MR. S3.ITH: This will be operating reces:vaa .

25 and installed recarves?

- . .
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b'r2 : THE WITNESS: This trill ha both.

2 Really, it ic di:!ficult er 1.pc32in12 .:o
,

,' 3 identify a particular block cf t;apacity c:.6 c.ci .r. 6.r: i;

4 reserv9 capacity and thic cvar haro 10 acaa ce ar kind of
.

*
5 capacity.

G We have a cowlenent of or.pccity that on emmt.'.ict

7 tio serve a given load.

G of course, we oro forect.cting tha 1:s.d. I'=

I
9 speaking new on a planning b:cio. Ua forec.c.st tha lo:G. Ua

to plan them a con:ple.nent of czpacity to serva thic forecast |

g; load and to achieve a givan level of relichility.

'

12 Ncu, only tice 'till tell what equip. Tan:: trill braa't, "

13 what equipraent will be lato in ecming into n:vica, thing ,

!
i

14 of this nature, i

15 Wo expect to use all of tch capacit s In icure:n

|
16 we have, as needed to suoolv thia load in ord:r to och v_.'r -

-- - -
|

37 desired level of reliability.

18 We would contemplete nornally to o rarnte tha = cst

39 ef ficient, lovest operating cost-typo cf ec.ptcity.

20 We would expect to lead that as heavily en t.:2 >

21 can, so that the nuclear capacity is what wa uculd cc.11-

.

baseloaded,22

g Above it would ha the next higher cest, cper ting |
1

y cost of capacity and then. abova it would be the highOst
'

i

operating coct of capacity, so that on a day-te-dzy basis, no;1, |g
,

.

.
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1bw3 on an cperating basis, you would expect your rece: m t: he

2 mado up of the capacity that has tho highest epsrcting
t

3 cost. And,unless you are a::periencing haavy bracJ::g: of.

4 equipment, your reservo would be nitting, not ep trating,
,

* 5 but randy to operate.

6 But if,for seca unforecaan reasca, %c higher

*

7 cost capacity is bro.'can, than it io conceivable *&.=t acn2

8 of your reserve is made up of ycur nuciaar capacity.

9 You can't fit.tly decignate ens pluco ? c gcing to do

10 this and nothing else, cnd so on.

11 Have I cnswered your qu:ruticn?

12 MR. SMITH: Yes.
i

'13 CHAIM1AN RIGLER: But your basic prcgrm: cr your

14 intention is to use the nuclear cc.pacity :.s breloadT

q 15 TIIE WITNESS: Our basic goal is to try 20

l
| 1G buy and install a complement of capacity that vill serva 'cis

i 17 load at a given level of rolicbility and incur tho icwast

! 13 overall costs. The nuclear ecpacity, of course, hts to hichue.h

19 fixed charges, has the highest capital costs a:n the icw.ut
.

20 operating costc.

21 You try to utill a thet capacity for your-

.

22 basoload serv ce. Your cil-fired so-called posing npacit:/

$ 23 has the lowest fi:ced cost with highest cporating ccscs.

24 You try :o inscall that really tc t.2a ccro cf

25 the reserve.

, - . _ _ . - - _ ,
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t

1 CHAIRM7J! RIGLSR: In an3Noring Itr. Smith'S questica r
.

2 you used the word "we" s2 nrcl tinan. Cid you v.. :n CMACO i

hw4 | t

,

3 operating as a unified cy::t:ca, when you caid Na,'' or did [
.

4 you maan- Ohio cdicen and ?aunsylvani Pcuor?
.

g THE UITNESS: I can' t recall tho spucific plac00*

g I used "ve."

7 It vould be applicablo to both. Ohio Ediccn j

l

8 and CA?CO. This would bc a ccrnen cbjoctiva th:t I d1 ink |

g power supply planners would try to achi+.va ;:he cbjactiven

I have stated.10

CHAIRMAll PCULER: Thenk ycu. j;g
t

iBY MR. GCLDBURG 112
(

G Cn page 21, liac 20, you una the phrteo
93

"enpected ability." 4::n you using that in 'ia catacantion
74

;

sense or as a figur apoech? |15
!

A. I'm using that in the mathematical acnun, f.n -

|g
t

that t.hese are prospective calculations. j77
i

O Would you please enplain uhat " expected
|g ,

.

ability" is? With emphcsia en the word "cy.pected" in the -
39

mathematical sensa?20

A. As I was saying a memont cso, in the planning. g
.

process, we forecast load that wo chink will require

*
serving. We plan then a complenunt of capacity to cupply thatg,

load.

And then in our reliability snalysis, wo merge the

1

- . ...
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,

I mathematical mcdel cf the czp _ city cer.p12mant uith the
n"bw5 mathematical ncdel of th2 lead to c:rpetc wht; ma call

9 -

., i
capacity margins. And G.is ccicu12 tion in icne ret 1.'.y en a

f.
"

.

4 day-by-day bacia 2nd for all c:c.binaticne c2 lor.d. Mtd,

*
5 capacity that, can a:dat.

8
A margin whers the availab?.s ccpeci'ef oxesad:a

7 the to be served, uc call a positiva margin. D.o run of all

8 such positive margins no idantify no a mecuera cf a party's ,

1

0 ability to provide help to nemacno elae,
to Wc also quantify negativo margins, dayo en uhich

.
11 the availabic capacity ic oxpected to be 12:a than the

t

$'

12 load requirement, and tehn the quantificatien of that ntgativa
10 margin is an indication of a party's need for help.
14 These are all on a prcapoctive basic , bofero u'.u |

t

15 fact.

..

ESil 16 -

17

iS \

1

19

20
i

21
-

.

22
.,

23,

24

(
23

.

.

l
6

h
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~
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1 0 Yac, huu 'that I'm af bar ic ?.:asically n :impic

ar% p
3' definiticn or a:glanction of vhu is .nf ant I.:| :a :ord ,

!'
O "expoeted" in m then2':ico.*

.
,

1 A ''s:aceted" means as it ic uced hra, o.arca that
-.

< .

3 it is a forecast. It la your cy.pcotatien of ;c.c,::hing aha c

G only timo will tall uill reveal etc fcata.

7 0 If you have a cet of daut, uhat .; cnid as tha

0 oxpacted value of that act? I
>

,

i !
I

c A I'm afraid I don't mvlarai,and th .t quaction. j

|
10 0 Is there a phre.ac t hich :rdinary la; men a::.:

|
|

;; faniliar with, which hcc the scr.ra m aning au c::; acted valtr.?

;o. A Us11, I could say to veu t*1ct I c:m_at ih 1.: i. .

73 going to rain tomorrow. And if it rains tor.orrou, uhn I

'

y could say then I was right. If it doecn't rain, than I ;ny,

g wall, I vac urcng. j

g Q Is that your mathematical dedinition then? '
' '

A i
17 I'm trying to convey to you -diat I'rt. 2cr;iing

,

t

.a when I use the word " expected." Chat is a calw:12 tion er
s

3

i
g estimate of tho future occurranco to Ohn greautst a gree j

i
'

e0 of precision that I can accomplich. But again I wcult'.:' t.

21 know with certainty whether thic ability to help 13-

,

.

u, actually there or not until after tha fcet. |.

~ '

Q I undcrztood you to say, horaver, in rc:?cnce '

3,

to my initial; question about this phrace that you werc urintig

that in the mathematical cence. Doc 3n't enpocted vnina havo.J, 5
.

!

.

c . - m-,w - w e wm- < m ~ w g, ,c , - , , - - , ,s-~ -, -
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1 a precise mathematical dafinitica?

2 A What trac your phraca again?a

9

, 3 Q Expected ability is the phraca you uso en pag.2

4 21, line 20.
.

*

5 My original quantion uns is that tha mathematical
:

3 sensa or just a figure of ttpcoch, and your ancuer was that

7 it van in the mathematical sence in which you ucre using
,

!
3 that. !

4

!

9 What I'm trying to get from you is a precica i

10 definition of c=pacted value. It hac a procico unthematical |

j; definition, does it not? !
.

I
12 MR. ZAHLER: I did not nean to interrupt. Cbje"- !

I

i
tion. Asked and answered. The witneco testified ac to wh2t j.33

I

34 his understanding of expected value meanc. Thr.t haa heen
|

15 acked a number of tinos already. I

;

16 MR. GOLDBERG: I'm trying to find out if h2 ic
|

''

j
r '

aware of the fact it has a pracica mathonatical definiticn.g7 j

i

MR. ZAHLER: The witnaas testified about it. |8i

39 Tho language he used in his tectimony was not 3::pectsd
,

20 value, but expected ability. H2 testified in wbtt conco

he used that phrace.
|

-
.
c1

,

*
1

22 Mr. Goldberg ceked what expected value meant,
, ,

i
.

and he testified as to his understanding of that, and
|3- c
1

we are n w g ing ver it again. |24
t
'

MR. GOLD 3 ERG: Ability is one of tho things Mr.g

, - -
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1 Firestona is talking. about in measuring and pr dic':ing.

2 The ability hac, I cuhmit, an c::pected value. I'm trying 8

.
3 to find out the mathematical Afinit.4.cn of . ::pn cd valua,

4 with respect to the ability.
.

*

5 That is how he used the term "c::poeted." Ha caid

G he was using it in the :nathematical ccx;e. .: don't thinh

7 he has given us a mathomatical definition of it yet.

8 CHAIPRAN RIGLER: I will giva him one mora chanco.

9 THE MI7dESS: Uhen I naid I interprated it ad '

to being used, or I have usad it in the mathauctical scac ,

it the mathematical scnce to me is a dia::.inction betwcon being

12 able to state scr.cthing that has'hcppaned and ctata thai:

13 with certainty as contrasted to stating a predicted tv4:nt
j

14 tshich does have soms uncertainty associated with it.

15 CHAIPJi?Ji KIGLER: Itr. Goldberg, you indicrrad !

16 in one of your unostions that there was a phraas that '

,

37 tmuld occur to the lay: nan.

M. ME : I'm d out to gat to G at.13

19 U M* UMEEM *

20 0 Have you cver read or h3crd that the definition

21 f "#':pected valua is being the cama as averags?-

.

A I don't believo -- I couldn't say I have never22
*

heard that. If I hava 4. card it, it didn't have any23.

y particular significance to m2.
,

MR. ZAELZR: Could I ack Mr. Goldborg what he2S

i 1
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1 means by average? If ha uces it in the mathenatic 1 Osn:c,

2 there are a numbar of definitions.
.

3 Dess he caan the cedian, soda, : .:he reun?.

1 MR. GOLDBERG: Tha mean is tho caro as aterc7a,
.

5 which is the sama as expected ability.*

G I will lot Mr. Fir:!3 tono tectify an to that and h3

7 can give a precise definition of averago. }

O MR. ZAHI2R: I object to that. I don't hncu

o what relevanco it has to the testimony.

10 CHAIR!!AN RIGIIR: Sustained.

t3 BY HR. GOLDBERG:

12 O A little while ago,Mr. Firectona, in deccribin,e what

13 you thought was -- whatiou meant by the term. "o:";ected

14 ability," you said ycur CAPCO method analynes all conbincticnc

15 of load and capacity that can e::ict. Do you rc:o.ll that?

16 A I don't know if I said those procice 2:cr5c buc,

37 yes, I said something very similar to that,

18 0 Isn't it true that there are an infinita nunh r
gg of possibilition of loads and capacity that can xirt?

20 A The statement that I nado was in ccncection Uith

21 merging a mathematical model of our forecact le:d with n-
i

t.
!

w, mathematical model of our capacity. There are not cn infinito, , ,

i

!-

23 number of combinations in the merging of thoaa two rcodelo. |

3 We quantify all combinationc that can exist in the -

marging of those two models.4

3

I

. -
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i ! Q All the combinationc that can c::ist?

2 A Yes.
.

3 0 You say tharc ar2 a :?inito ut'r.ber o.4 them cad,

4

4 only a finite ntunbor?
.

*

5 A Yes, that is what I'm anying. That ic that I

6 say.

7 0 on page 21, line 17 through ::2, you toutifiod

8 that CAPCO utilicos a probability analycia to

D proportien total capacity ronponsibility among the CASCO

10 partice auch thct each party'a . c::pocted ability to pro';ide

it help to the othere in proportional to itu potentici n.:cd

12 to help from othero.

( 13 Is it correct to say you purposaly C.eveloped

;4 or designed this CAPCO probability method :o that ita
i

15 application to the parties trould result in cach party'a

gg c::pected ability to provide help to others being4 -

37 proportional to its potential need to help frcn othora?

g3 MR. P.SYNOLDS: Could I have that question hack?

19 (Whereupon, the reportar read the pending
4

3 question, as ragneated.)
:

end 12 21
. i

~ '. . -

.(
23,

,

!
1

24.
|x ,

|
.

! j
.

.
-_, _ _ _
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I MR. REYNOLD3: He left a phrace cut of the
S13
bwl 2 quotation which may be incdvertant.

'

3 I believe you misspehe,1-1 you arc quoting his,

4 answer. You left out the phrase "with r21inbility
.

* 5 as the common dancminator," which uculd be tel2 rant in

G ter=a of what you wers answering.

7 MR. GOL:3 ERG: I didn't leave anything out.

8 I am referring to simply that portion which scys that ~

9 after the "suct that.' The result that he is aftar in

10 this mathod.

11 MR. REYNOIOS : I'm corrf.

12 HR. GOLDEERG: If you want to includa, I don't

13 mind reading the whole thing. I didn't intentionally do it.

14 In the context of the wholo quote.

15 THE WITNESS: Your ctatem3nt is an accura b

16 statement of our intent. -

17 Let me add that the assigncont of those

1a responsibilities is conditioned on the fact that the total

to amoutn of capacity that is to be provided is determined

20 under a reliability rule, and than it is the rccpensibili.ty

21 for' that amount of capacity that is assigned under the rulo'

.

22 or under the concept, as I havo xct uited. f
l.

23 BY MR. GOLDBERG: |.

|

24 0 What I would like to know, he,7ever, is if you
F

25 purposely developed and designed thia nethod, .co that that i

i

* '
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1 result would be reachod?
,'

|
bw2 A The method ovcived frem yacrs of :ork in j2|

. r
!

0i trying to find a basic for afficiny .:.ndivid.zal rescencibilitime-

.
4 that was equitable to each indivMual cnd cacurad achicvarant

e
S of the reliability goal, cad this was the nethod that cv@rr-d ,

6 from that analysis and, therefom, was designed cpecific:lly

7 to achieve that purpcsen, yes.

3 0 Why, in your opinion, is it desirchle for the

9 expected ability to help others, to ha proporticnal te sia

to expected need for help frc: others?

11 A This rule or analysis of thct type enablec
;

12 a variety of systems or individuals, enca having quite

divergent charc3torizations with respect to thrair load end13

14 their capability to get together end undertche a comen
i

15 cbjective of achieving unstalled capacity, reliability, |
;

1c and setting fortid then responsibilitico that cra :-quitslo '
i

17 among the individual parties.

1s G Is that true of no other acthed but yours?

19 A I can't answer that.

20 C What is magical about those tro conceptc,

'

21 acpected ability to help ourselves and pctontici Alead of
e

22 help from others being proporticnal?
4

23 A It scens entirely equitable to na that a persen.

:
I

y who expects to be helped by drawing from thiu 9c01 of !
r
t
'

gg installed reserves would find it acceptable that he or.ght to

.

I

._
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contribute to thatpcol of roscrves in proportion to the mannerg

in which he e::pects to be halpad by that pcol.bw3 2

To ns diat la a stahm of Endmentd*
3

.

equity.4

0 "#I'E3 * #'* #* #9" ' *

5

#* Y " "9 OU * "2# E # '"U " 'O
G

mathematical sense or en a figura of speech?
7

A. It is in the mathematical sence.g
.

G' Would you' pleaca define what it moens for 'Y"
g

. . ,

E E ""
10

A. "Y" to be proportional to "X"?

4 Yes.

A. "Y" would have to consist of a series of valuan,

each of which would bear the sar.a relationship to a ccrrespend-

ing under the series that you have identifiad as the " ether

variable."
16

-

I forgot which it was.

O Isn't what you just said of cry sir.gle

valus function?
19 I

i
A. We are not cpeaking of a singla vs.luo fumrtion.

20

We are speaking of a quanitificatica of a contributica to a
21-

cocmon reserve pcsition for four systems, and wa are ',*

22 ,

e

speaking of a calculation of an expected dependence |i'

.

23 i
. ! |

on a common reserva peuition by four entitics. I j
24

So we hava -- in occh variable here we have four |
25 .'

.

i

._._,. _ _ _ _ _

e w -v . - , *
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G Yet, but you je"t sttted you '.mre using prcycrtionalI
i

o . . . .. .
t

-|- in the mathamat:.. cal conce , cnd ncer ._ Ucac co n:cu >.c you Anc I-
,.

. - ,
; i.

3 what the mathematical definitien of proporticaal is? |-

|
4 A. Maybe I chould stata I don!t purport to L

.

I.

U itematical e:coert nor have I made tho Ica'chematiccla:
.

E leus. I have used the laws in the enalycic Uc cre i

7 making hero, and I am capart in app;ying those 197s.

3 Proportionality ia cna of thra.t.

9 B What you are saying, then, -is chst you used .

1

1

10 proportional in tha mathamntical conco, but you really

11 don't know what it maans?

12 MR. ZIJILER: Objection. I think he is

13 quarroling with the Witness in this point. Tact ic nc'c ci, j
i

I14 accurate characterication of I!r. Tircatone's ' coticeny.c
'

!

!,

15 CHAIRHTdi RIGLER: Sustained.
|
1

1G BY HRh GOLD 3 ERG: !
-

I
i

17 G would you explain to ma hmi you camot bo e2
'

s

18 e:: pert in mathemctics and at the scma time une pro 3ubi':.ity

19 technques to davolop a mathod of sharing ccpacity and

20 reservas?

21 A. I would liken it to a porsca who is c:: port in .

I

22 the use of a large-scaled clectronic digital co:cputer

$ 23 as contrasted to the man who dceigns and buil62 the compu'cor.

p.4 It isnot necessary to kncw hcw to Gesign and

1

20 build a digital ccmputer, in ordar to use it offectively.
'

.

t, i
e i

!

l
. . .
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1 I submit it in not neccescr- 2cr me to dic0cver all
!'

; 2 ths laws of nethematics, in c dar to apply the .1cra c'? I
ow5.

1 3 mathematica..

4
*

b.

9

5

G

7r

8

b

10

11

,

12

13

14
i

k

15
.

,. ..

16 .

f

17

'

18

-

19

'

20

t - .
i 21f

t Fg

~

M
.

I

-23.

24-,

I

-
!

25
,

4

-

i
'

t
i

--~-aw,- __ -,w- - , , -. --w. -- . _ . . . - , . ,
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arl 1 O You don't think it if necessary to kncv

2 uhat the mathematical dsfinition of proportional ic
.

3 to une conceptc tdiich are danigned to ha propo;-tio.ic1?.
;

4 MR. ZA!ILER: Objection.
.

~

5 IIR. OOLD3 ERG: I think it ic a parfcetly fair,

6 question.

7 CHAIRMIII RIGL3R: I.et:3 hear the objcction.

3 MR..ZAULSH: I think we aro going ov2r the sam
i

o ground again. The witness toctified ac to his knouledf3

10 and the application of the law of mathenatica. Mr. Goldberg

1g is quarroling with whatever the uitnces is testifying to.

12 CHAIRMAli RIGLER: Overruled.

}3 MR. REYNOLDS: I would like to herr the qu2stien

p, road back.

33 (Whorcupon, the repc.ner read the pznding ;
I

:
16 quection, as raquestec_.)

.

|
t

37 THE WITNESS: Ho, I don't think it is necacccry {
4

13 for ma to knou the terthock d3finiticn of propc 2.icnal f
i

in order to une it. I think it is sufficient fcr rc to escuro '10

20 you and to know that in our =cthods, where the ability

21 to provide help has been quantified rigorously, and.
_

,

.

22 has been identified as 100 percent, that if I as e. participant |
!

[ provide 'to percent of that pool of pctentici help, then !23-
!

in the quantification of the potential necd for h:19, if fy

3 that pool or entire requirement is 100 percent, if once again
,

i

!

i

__
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1 my e=pected dependence on that peal is 40 perc;nt, cn]. If

2 you are a participant in this and ycu are cor trihu;ing 20
.

3 percent to the recou ces cr.d a::pect to utilico er dru.

4 on the pool for hoJ- percent of tha tima or to tho
.

~

5 extent of 20 percant, this is proportional and this ia uha

6 basis I'm using the word, and this is the resanuro of th:e

7 fundamental equity of the techniqua.

8 BY MR. GOLDBERG:

9 Q If your concept of proportional ic act what

to is in fact the mathematicci definition, than ;;ill you

11 simply say you are not using that tora in the acchc.u tieni

12 sense?

h U**13

14 MR. ZAHL3R: Objection.

CHAIRMTdi RIGL3n: Tha Ocard ic haviner troublol o- -
,
,

1G with this line, Mr. Goldberg. '

To begin with, it scans predicated on thu37 j

iassuriptien that thoro is a univoraal tc::tbock definitien of -.o.o
,

I
iproportional, j19
,

t

MR GOLD 3 ERG: Tharc cc:Mainly is, Mr. Chairnan.20

I can introduce evidence to that effect.-

s.1-
-,

CHAIRYJ.N RIGLER: Are you saying in ecch ze.thenaticag
9

handbook that definition *.muld be the e:no?
.- 23

MR. GOLD 3 ERG: 'les. As a matter of fact, ny3

next question was to try to refresh Mr. Firachoni ag

L

.



-
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1 ocollection from the past math courses ho hca t:Qrn,12 i
,

i2 he recalla a particulnr definition of proportienc'.
, .

O CHAIRNAW RIGLOR: I'm chsp hical, 9.c.n21y, t.' rat,

4 you would find that in each mathamatics hand'c ai or conaca
,

*
5 book that proportional would ha defined in 0:mn:ly the

!

same way, even though the concept uny ha tu,1fc:=.3,
~

(
7 It seems to ma cach author might treat 120

8 definition slightly differently.

9 MR. GOLDBERG: I resp 20tfully dic grae, Hr.

10 Chairman. There in a ningle prccice defininion. Therc

13 is a particular kind of function which han one definitica

12 cnd the defir.ition,although the zy:&ols may be diffarant,

13 are identical in everf' book I havo looked at.
I

g f, MR. ZMILER: If Mr. Goldberg thinha it ia

15 important, the way to prece2d would ha to give Mr. Firsecena
,
f

16 the definition and ach if his understanding of the 1crd
|

~

t.

37 "proprtion" as used in the CAPCO fo.m. ulec consorts with !

l,
that definition.I o.,

39 BY MR. GOLDE22G:

20 Q Mr. Fircatone, if I gave you tha follcwing ,
f

21 definition of what it means for the quantity 7 to ha.

.

g proportional to the quantity X, I t:ould apprecinto your
-

e i
,

23 telling :De if that refrachos vour reccliection cc to the ;
. -

g mathematical dafinition of proportion.

3 Y is proportional to X if 2 is equal to a constant

I

!!
|

, . , -,-.
|
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1 times X.

2 A No, that doesn't refrach my recol.i.cchien.
. .

I3 MR. SMITH: Mr. Fircatene, havo you been u. sing i-

4. .

4 the word " proportional" in the conse of equal re::ica?
.

* 5 THE ITICIESS: Yes.
i

G MR. ZAIILER: Mr. Smith, I point cut given tha

7 definition of Mr. Goldberg, equal ratica uculd ha ".:he rama

8 as what Mr. Goldberg said.

9 BY MR. GOLDESRG:

10 0 If Y is squal to X, wherc K is :: constant, ica't

11 the ratio Y divided by X oqual to the conntant iC?
|
s
6

12 A I would have to rely on you for that. You as%cd !
!,

13 me if you refreshed my recollection of the definition.

:
y You did not. If you unnt to run through scr:a mathenatical '

15 exer,fise , I would be glad to do it end ua will coa how ih

1G turns out. -

{
,

;7 0 Definition aside, if Y is equal to a constant ti.au !

1G X, isn't the ratio of Y to X equal to the const.ut?

$g MR. ZAHLER: I don't think there ic : diffarnacu
t

20 between what Mr. Goldborg is acking and what Mr. rirectan

21 is testying to?.

.
I

22 MR. GOLDBERG: I '::: trying to gct Mr. Firestana I

I'

u- to verify what you and I agree to. He is suppocediv the e;: cert !-
-

in this field. Proportionality is, one, the basic concepts
|g
!

of this method.
.<.S

.

:
i
i

! !

- _ .-
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1 MR. ZAHLER: Mr. Snith acked the e.i.necuien
,

!
2 and ,ho gave ths answer. I don't kncy why ro 2:a going !

i

i*

. 3 over this again. I don't think it ic relevcat to 220 that
'

,

4 X equals Y over X.
.

*

5 m WITNESS: If K timco X equals L then X aqualc

6 Y over X.
!

i
7 BY MR. COLDBERG:

8 Q You stata that the nathematical procecc ccacicto

g of analysing each pcrty na though it woro oparating

10 completely in icolation. iTnat do yea maan 'cy party?
t
s

g; A Each of the partiac to thO CM CO agreemont 0.c

12 defined in the CAPCO agracacct. 'Enore ?.:n fcr.r pa ciec,

13 Ohio Edison cyctem, Cloveland Electric Ille.l.nating,

14 Duquesne Light and Toledo Edicon.
1
<

Q Are you including Ohio 2disca and Prnncylvcnic15
i

f
FWer ac no pany?1G

!

1., The two taken tcasther ccmprica one partr, ve:1. IA
- - -

O Isn't it true that if in fact a party is not.,i3
1

operating completely in icolation that itc. expcoted cSility !;g

20 to help others and its potential need for help frca ctherc
,

i

1-

21 different from the hypothetical case of a safcy cporating
.

complately in isolation?3

[ g} THE WITNESS: May I have that read bacic?

g (Whoreupon, the reporter read the pending

question, as requested.)
)g

:

.

1

... _- .. - - . . - . . . .
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i THE E&dESS: In my analycis and my une of there

2 words, I'm speaking of a party'c chility to provif.e help
.

3 from the capacity recoursec that that .c. artv. bca, nat by ;-

,

!

4 definition excludes capacity recourecc.that others night have..

.
'

-

5 3Y MR. GOLDBERG:

5 Q How about purchaces of firm porcr? |
.

I7 A Any capacity rascurce that a party has that j

|8 as a firm resourca or as a resource is quantifisd ac part
3

6 cf that party's capacity rerources.

10 Q Considering that party operating cec.pletely in
;

11 isolation?

, i

12 A Certainly. The in icciation gcco to the fact
'

13 that you are measuring the capacity resoureco of that party {
!

14 against the icad requirements of that party, and if included
|

15 in the capacity resources of that party is cor.e fi =

1G purchase from pnother syctem that is identified as cno of |
(

17 his capacity resources. I

18 The converse of that, if hu hoc a cale to cor.o
;

i

79 other system, fir = sale that ic quantifisd as c. lead ebligation.

20 Q What about purchaces of power which are not fir.n?

A I'm tempted to ack you what about them. 1*cu21

22 certainly cannot quantify as a ecpacity resource a recource t

i*

that is not under a fir.m contract.
{g-

! I
y 0 You take it into account 12 your prcbability | 1

|analysis the typa and iccation of tus generators? '

.c.a
|

I I
i

.
.

. , . . ,,, . _ . _ . _ ~ _ - - - - -
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1- A In our probability analysia. Ua ta':0 the type
L,

12 into consideration to the extant than the caintsncnca i
I.
i

3 require:nent and the forced cutaga raten might be ac :ciated |.

4 with the type, but I think unless you ara aching ch t,

.

5 question, the anstrer is no, the lecction and typa of

G capacity really has no impact on the reliability a.n.dyaic,

7 0 Do youtaho into account the cine, characterictics,

a and location of loads?
t
;

9 A We cartainly take into account the cian and

10 characteristics. The location would not ha a facter,

11 Q Do you take into acco.mt transmiscian facilitien

12 including trancmission line configurctionu?

13 A Again do va take trcncmicaion into acccint in

14 doing what?

15 Q In your probability technique. |
!

13 A In the quantification of tim ability of n c ce j
~~

j7 of generators or complement of generators to carve c ic:6
.

33 requirement, the assumptien ic inh 2 rent that the

jg transmission facilities will exiet to cnnble 7:t:er to
I

I

i

20 ficw from any genera':or to any lead as required. |

21 Eut thera isiao mathematical quantification of-

.

that. !i22
.

. > ;

g CHAIRMAN RIGIER: Mr. 71rcatcne, you naid
{

.,

.

3 you take into account the charactorintics of tha lend? I [
t
f

I |THE WITNESS: Yes. '

3 i

i
'

| I
.

i

i

4

. --
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c.,. e. ,,: e,.. .

I CHAIMITdi RIGII,2: Uhat trculd thace

.2 characteristics be?
,

*
1

3 TIG WITNESS: Uell wa r.odal the locd by far:castinef,

!

4 252 hourly loads, reprecentin? che nr:inun load en caen of
,

i

f*

s - 252 days throughout the year. The higheat 1 cad trculd he

G the 100 parcont load. It in concaivzblo tha ohhar 251 dcIm
5

7 you could have a 50 percent lead.
<

s So the distribution really of loada from tha
(

,

9 highest to the 1cticct is a chcracteristic. Un at cua

jo time included what we call load verification 71 thin tha

tg hour, the load value that va racord is an interrcted valta.
!

12 As you know, electricity is generated and utilinad in the
i,

93 came instant.

14 It ic cn inctant typc of cituation. The
I

15 electrical load this inctcut may be at onn leval, cud en '
t

;3 instant. later, it may ba at another level. In our :aatoring '

17 we integrate this imoact over a cicek hour end that
.

I

13 results in the valus that tre record. !
'
.

9 It may wall be that a loud having an intagrated }
3

_0 value of 100 percent nay for fiva minutes tiithin that hou--,,

have a * ralue of 110 percant It is, of courco, nocacscry
-

21 .

.

L.3 to have capacity to uu_e.oly the 110 orporcent._

.

23 At one hima ne introdeced thzt charretorictic.

into the load model. At this time we have ta':cn that out.24

We are usIng the integratud value for the J. cad. Houaver,ya

<

* y . , . ~ . . ~ , ,.y.-
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i there is a condition adjustrent to th2 generating
i
i2 capacity that to como er. tent recognincc this citracterichf.c i

s
3 of the load..

I.4 CHAIRMAN RIGL3R: You spoke ot tari?.tionc? |.

*

5 THE WITNESS: Yeu.

S CHAIRMAN RIGL3R: As one charac uricnic. T.u.t
L

1

7 other characteristics did you roccgninc?

a YKE WITNESS: It really -- variations idann'.fics,

9 I holieve, all the characteristics. Thero would bo day-Bc--

!O day variations, seasonal variations and co on.

11 It is variation in nagnitu2.o of the lead.

12 BY MR. GOLDBERG:

13 0 Excuse me, Mr. Firestone. I would liksi you to

14 refresh my recollection as to uhat your tectireny as uith

15 respect to my question ca to uhether or not you would
i

I1G take into account in you probtbility technique tha -

trancmission faciliticc.37 .

!

;g A The assumption is there that tran:rzaiccion

19 capability will exist to enablo electricci energy to gat

20 from the point where it is being generated to tha lor.d n

required.. , , ,
~.

.
.

22 But in the strictest canse, mathamntically '

*

23 transmission capability doec not onter the con:putation at all.
.

cnd14 24 |

i

25
,

b a

| * i
4

1

- - - - - _ . - _. I
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g So, basically, thcro is an escu=ption, hat in
g

|S15
bwl decon't enter into the analyais?,

a

* 3. Well, if that is tha ucy you intarprat m - I ;
*,

|.

said.4

& I wCuld 1DW you to C M Ct aC, LI I'D \!rcug, |- g
--

, , . . ' ' ' '

I'm trying to undsrstand uhat you said.g

A We are merging capacity. Matb - <'~ 1 capacity
./

model with a mathematical load model. J.nd h assenptica
,

is mcde that the capability will enist to all:; elactricity to
g

get from any generator or within thic radal to any lon2 withing

Ithe load model. i11
}

In order to accc plish that the transmi:.;rica
-

12

f acility has to a. dot'to accomplish that.

In fact, we have that capability. In 2cet,

uc intend to plan to see to it, that wo eiweys hava thc.t I
,

t

capability.
,

1G
-

'

Thereforo, it ic unnecaccary to mdm any
17 |

mathematical simulation of that in our enicult.ticuu. i
i

is
,
,

O In analyzing the relichility of an olachrical ayatdn,
19 i

!

would you take into account the transmincica facilities in !

|20

your analysis?
. 9 .,

A The the extent that I have jvas: describcd*

22

I would.-

. 23

G I would like to refer you new to Mr. Sleanor*

testimony .again on page 23

1, 1
i

-. -.. .--
,
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I 1 Yes.

2 Q. Beginning on line 6, Pc. Slomar statc0
1

3 that an accurate accessment of reli2bility requirca.

4 probability or another type of analyaic which takes into.

''

5 account among othor things and then, skipping a fri phracao

6 transmission facilities.

7 Do you agree with y.het?

3 A. Well, I think what he has reforonce to, would

9 be -- let r.e start ovar. In the ctne of the CAPC'';

10 mathed, we quantify a recidual dapendence en racourc23
,

11 of others, af ter we have utilized c11 of cur c'in rarem coc.
.

-| 12 You woro getting to thic earlicr, tho und'cf

13 frWerce;nnection. s with nonCAPCO ccKpanies.

34 We identify the racidual rick that reacin

is after we have utilized our cwn rescurces to the : ullect

16 in supplying our cwn locdc.
-

17 We then expect to utilize the recourects of othcr3

#
18 by way of our centracts with other part.cs , to covo: th .t

10 residual risk. It is , of course, nacccaary to hav

20 transmissicn facilities with others, betucan CAFCC cnd c-2cru

i
gi to enable tha? power to fl0U.~

i
1

22 Mt. CHAENO: Could I have the questien back,

23 please? :

i

y (Whereupon, the Reperter read the pending i

25 quantion, as requested.)

,

|

|

e

|

%* .,,er,
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1
'

bu3 TH3 WIET2S3; If I ceuld continra, mvbe I
7

can Ismove the doubt that I think enicnJ.,
.

I
' In the CAPCG mathed cd a sesaing tha pesi !

3 :. ,

reliability, we quantify c - ric': nurbar ubich iCuntidic:4g
=

a

the dagendonce no ennect to palca en facilities of eiers ,.

' I
I

or saying it ancther way, it wculd be the tr;e of inbr- ;,

a

connactions to nonCAPCO pcrties. ;

I
We identify nha dependance on the raccercac of,

o

others.
9

Nou, ccT.a pools cad cor.3 cc:tpanics , *.;han
10 ,

i,

they aske a reliabilit-y encessment, they 'tcru -:o :
11 |

a value that they deceriha as a less of-lo::6 pactability. I

They identify the chilite cf there uen cacc.u er
13

1
;to maat the needs of their ctw. louda, :md thea they *. dan'n.fy

14 ,

an amount of help that they ccn onpact to flew .'.nte. Soir
15

.

loads by uay of their interconnectienc,, and thtm ainc:r thR. !
16 i

n
e

resourca is enhausted, if thera is a deficiency in c pner.'.t ,
17

then the only rocource ic to :.nterrtpt lead.
1G i

a

They are working to a less in lc20).n;, si::uro. j.

19 i
,

We,in CAPCO cre working trith r. figurr. . |
20 !

that identifies residual dagendsnca en the raccur ac oli
-

-> 1_

*

othero.
oo-

When Mr. Slenrer ucys an accurats-

23s

assessment of reliability and no en, and he includas
24

transmission facilities, I'm reescnably cu e ha is pointing 4

25

|
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hw4 1 to the need to loo!: at the interconnecticn espability

'
n beorean the group that ic being planned and th.:n tha

'
resources of the outside world.+

* .

t*
,

4 We, of cource, do thin in our C?_?ACO 3 :nnin r ;1
,

5 as a part of the transmission planning, not a parc cf*

i,

g the granerating capacity planning? |
.

}CIIAIRMX1 RI. ~ER: Mr. Sl?.msr was tactifying i-
/ , a

8 to raliability. '

I'm still not cure you grappled directly 'If.s. ,--
;

the gusation es poacd. |to
.

I'm not cura, ec I understood the quent.:n#
;g

12 Mr. G ldborg put to you, it uco necocre.ry to cenciC'er

outside systems, and your ..awwer scons to have in talved thsg

extent to which you do ccncider outsida systmtc.;4

equ on r a y m, ycu cr se witn
15

that portion of the Slemmor testimony which Mr. Gc1dbarn
16 - '

4

1

ES15 read to you? ,

7 ,

a i
t>

18

19

20
*

:

21-

!-

|

22 !

i
'

i*

U
.

|24

2s
i

|
.

t

s a !
t
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3.'6 no'-i.'. ,
,

|arl i THE WITNESS: I think i do, in ch:t =nnamicsion .

I
i

2 it is certainly a factor in accessing tua overna.'.
4 i

,

3 reliability of cover avatem. You, I do.. - -
,
?

4 BY MR. GOLC2 ERG: !
9 1

I
* 5 Q Now you stated you manlynr.d auch p;c.-C ac th ugh !

,

!
i

G it were operating in isolation cad you onplained a little j

i

7 what you meant by operating couplataly in icolation.

O Before va purcue that any furthar, I uculd like ! ,

s

9 to ash you if it wouldn't be roro logical and r.cientific t

to to divide a cyctem into separate ganarator araan cnd
>

1; allocato racerve requirenents according to cach c;enarator f
!

t .o. crea, rather than allocatin~.s according to partins as vou

13 have stated your reathed to us.

y A No, I think it uculd not ba. Again our

15 concept started front the stated intent the.t collnutitaly .I.: |

16 are going to inctall generating ccpacity rascurcoc ic '

;

Iachieva a cortain level of reliabilitv, ''
1,, -

73 That analycis is donc under the concept of eno-
i *

gg systcn oporation. Then the portion that you are rafo; ring >

.,

,

! < to really is an allocatica process which ucec relir.bilityg
i

-
.

analysis as a means to get figrees, cc a meanc to g2t to: -. ., I
!
1=

an equitable ascignm t of capacity ronpcacibil.:ty. I3
,

iBut tha first step, the analycis of t5:cca; g '

1

parties combined as one systcc, that ir the tr.:.o ev 1tation |i.,4<. ;
'

i
.

of the total reliability of the croun. !25 -

:

,1
%

|
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1 Q Yes, and when you allccata capccity from,

2 for e::amplo, nuclear unitn, isn't it corr ct that the t.cy
.

. 3 you do it is to cay so :nuch for tha Cri part; za Ir.ch .

!
>

4 for Toledo Edison, and so much and so forta? i,
,

I
'

5 A Basically, but I think that naeda se;ma ;

}
. s e:tplanation. Each party has a certain a::.ount of reacratir.g

7 capacity that it had before the forma':icn of C OCO, And

a then each party has ownership incaracts in thesa -jcintly-
,

g committed units. In the allocatien prcccca, we it. caw.ra I

10 each party's capacity against each party'2 load rcquiramsntu
|

3; and, cf cour 0, we arrive then et a stat 2= ant cd recources

12 vs. pctential needs for each party, anG ua T.=Rc tha ratio

f those two numhcrs for cach pa:-ty.13
.

.

!

4 If that ratio is not conctant for er.ch nart7, l
- -

15 then it is necessary to shift cona capacity from ena j

16 party to the other. That shifting -
'

17 Q What you end up with is determinatien tha':

i

13 Party A shall get so much capacity and Party D chell got j
<

gg so much capacity and party is defined in ter.ac of

20 Corporate structure; correct?

A Essentially, yes,-

g

Q Nou, freia an engineering point of vics, from cg
.

scientific point of view, wouldn't it be moreg,

- reasonable to consider the four parties which vou n va24 -

defined as being the participsmta in CAPCO as having onag

.

..

-
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big system. They have generators in cortain 1ccatienc'

i
2 and -- and Icoking at areas .duch ~~onnd taa gencracors

I*

S, in detomining what capacity shculd be accignad no thic |
.

i

4 particular generator araa, apart frem the quantion of -tich i,

5 corporation owns that generater?

6 A No, I can't sca the icgic in thst.
,

7 MR. SMITH: Mr. Tirostone, when tho GPCO coupaniac

G plan e unit, don't they taka into ccncidoration the

9 market, the load when bhay deternine tha locatica of tha

10 unit? I

!
t1 THE WITUESS : Yes, they do. In decernining the

12 location of the unit. they have definit ely the concentratior

|
13 of load as compared to the availability of gent. rating nitnc ;

14 and the transportation facilities for getting fuul to cha i
t
4

15 alte c.s measured against the transniccion requiromenta, =11

16 of the.se things are put togeti:c in detemining ".hn
.

'

I

17 preferred location for additional generating units. [

gg You are quito right.

That has r.othine to do uith the metsurczant of10 -

20 the overall pool reliability nor the mescursmona of the i

I.

21 individual ascignments of capacity renpencibi?.ity.-

2.3 It hac quite a lot to do with the 1ccatio.c of

[ the specific unit.23

ad16
ut

1

25
.

.

O

.I g
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S17 1 3Y 104. GOLD 3EI'G:
bwl

;
2 Q Isn' t it true, Mr. ?? ires tcna, that all fi;c of i

.

3 the Perry and Davis-Ecase Nuclear Unito wi.11 ha,

4 chared by at least -- each one of the five unite rill |
. .

I

s*

5 be chared by at least bro npplicanta?

G A Yes, that is truc.

7 3 From a scientific and enginaaring ctend.2, cinc,

G how can you justify cenbining Chio Edicon and PennuylJania

g Power as one party for the purpcas of our P over 1: calcul: tict:0 ?

10 A. I don't think it is necaccury tc juctify it ?:ca en

11 engineering or scientific stcadpoint. The fact of the natn;;

12 is that Ohio Edicen and Penn Power cparate as cna s.utibj,

13 and that ic controlling,

t.; MR. ZAHLER: Tiould thic be a gcod tin:a cc uche i

lunch?73

16 ME*.GOLDBERG: It may be. '

17 I may have one further quentien in sie line,
f

i

to BY MR. GOLLBERG:4

19 G Mr. Firestone, dcas your probObilitf a::alynia
! i,

20 assuno that one party's chare of one of thase dive

21 nuclear units from Davis-3csae or the Porry Plants can bs-

.

22 forced out without having an affect en the other participsnts
'

23 in that nuclear unit? l

3 MR. REYNOLDS: Could I have the questic: 1:ach? |

3 (Whereupon, the Reporter read the pending

.

i i
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bw2 1 quesiton, as raquestad.)

2 MR. CHAR;0: Could I csh vact Counce. "mu
.

I by fcrced cut alco?,

!
t.i MR. GOLCICRG: If there vara a catage on ons of '

-

I
'

s the units, doas his mothed escu== that it ctld affcch

cueparty'sshare,butnotanothErparty's.1htrc75
|
t

7 M.% ZAHTER: Could wo .still hava the quection read
I
t

a back?
|

9 (Whoraupen, the Reporter raratd tha

10 pendi .g question, as raquested.)

'

.
+1 THE WITNESS: I'm not totdlly cure I tr2dorc; tant -* t

!
i.

12 CHAIRMAN RIGT2.:.: Uc are going to rond it.
1

13 (Whers'.q:c~.., the Rsportar again : crond

14 the panding questi s , as raquected )
t

i
15 TES WITNESS: I'ra not cartnin I uriaratand i

;g your question. To the c;; tent I think I understand :. nc
'

;

t
i

17 it is not true.,
j
i

18 When tl.e unit is out, it i:: out, and all pi.2-und '

gg if it are out.

BY. M..R. GC.L..D3SRG:. -

20 A. -But I und3rstood your testir.cny i.

i

l
gg to stato that you analyned each party cc thou;;h it :sra '-

.

22 . operating completely in isolatien. Ifith the brief
. .

3 explanation you have giwn of the phrase " completely in,

y isolation," it seems your answer to my Icst qucntion io I

i

. y- inconsistent with .v.our statcment that cach c. art.v. uas operating -

i

I| '
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1
bw3 completely in isolation. j

'
,e. t

Can vou e:mlain?
t

- -
.

, i
-a,

A. I don't believe it in in consiatent. If you j
[1 i

'

go back to our discuscien earlier, the parny uculd inc'.ud:
,

5
in its capacity rescureca its portion of thoco ralt::

G

you are apocking of.
7

that would be factored in cs one. of its
3

>

capacity resourcas. '

9
liev, if in the probcbility ovaluz. tion, there cera

10

scas cccurrences that force:a the antira unit out- e.en the
11

portien of that unit that is being accouuted for as enc of
12

our capacity recources, uculd aclo be out of cervica,. ,

13 i

or it would be treated as though it vare out of car / ice.
14

Q. If "A" and "B" are charing power f cm a partics.u-
15

nucleer unit, and we are analyzing "A" es thcugh it u arc ;
.- |

16 f
'

operating completely in isolatien, icn't it true.

17
that something "B" could do could affect "A" systen

13
because " A" and ''B" are sharing pcrer frc:a the stra nucl.:nr

19
unit?

20
A That is an cufully broad question. I suspcct uhe

'
21

answer to that is, yes, but aginn, I don't kncu what the-
,

22
significance of that 13. j.

23 :-

MR. GOLD 3 ERG: Thank you,

24 1

This vould be an apprd.ciate placa for lunch.

25

2 I
s , .

..
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i ' 1 CHAIPP.AN RIGLER: All ;-ight. |

2 UTne.wupen, at 1:10 p. m , the hearing .ic
.

3 recessed, .to be reconvened at 2:00 9. m. , -.hia s er.2< '

4 day.).

.

5
,

.S
I i

IES17 7
i

8
-

,

*

9 I

;

10 t
i

4

t

12 i

:.. _ . . .

,
.

13t
+

1 I
?

+

: 14 i
t

,

15

-

16
4

:

17
.

,

.

13 ,

!

19

.

20;

4

4-
21 1

|-

<

1
..

'
i ' - 23
4 ,

I

M -

: -

25
'

t

1

'

!

i
+,

4
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arl AFT 3FliGG;I SESSIC:7

2 (2 :03 p.m.)
.

0 Whereupon,,-

i4 L' INN FIR 33TO:TS '
.

.

5 resuraed the stand as a vitnocc on Schalf of A;:plicanta nad,

G having been previously duly s::orn, was anamir.ad and taatifics
4

7 further as follouc:

8 CROSS -E;GHINATION (Continued)
.

9 BY MR. GOLDBERG: |

10 0 I would like to unk you questicas acu nhout

l '. the C.UCO group orobabilitv tecInique pacer t hich tras |
. . . .

;
.

I
12 admitted into evidence thic morning.

{
,-

.- Isn't it a fact that the reliability of one m'aber. .

. -

12; depends on the reliability of all of the syctcmc uith .1hich
i

15 it is interconnoctod? f
''

16 A Yec, the absolute reliability doec.

17 0 Then isn't it trua that tha reliability of

18 one system depends on tha actittit).sc, policica, nud conduct
,

jg of the other systems with which it is intercenneccad?

20 A Yes, it is true that to sc=e antant, it depands

on that.-
e~1

.
I

Q Suppose tm concidar a small municipal syr.:cca nd !g
I \

a large system which curro.md or ic adiccent to that, ,3,,
w ,

small system. If the smcil systen is c full rcquirarents I,.o3

customar of the large systen and the large system doesg

!
3

4

i
I

'



I

ar2
Du,,,es

1 not depend upon the small syctea at all for ca:: city
|

E becauco the large syntem gennratac all of itc c:in 7 : .mr

3 or purchasco it elsewhere, than 4 -'""- * * treo thau uh:- |,

,

!

4 reliability of that anall syston dependa en the rali.abilir.y i
- ,

.-

5 activities, conduct, and eclicies of the lcrgt sys te:2 -

G but the reliability of the large systen doas not dnpeni

7 on the reliability, activity, canduct and policies of the

3 m:all system?

9 MR. LELE2: Could I hcve tha quacti5n re.paated? !

l
.

10 (Whoreupon, the reportar read the pEnding

11 question, cs requected.)

12 THE WITUESS: If I underctand your quantion ycu

13 have identified the small system as a total requirc;unts:

l14 customer of tha large systam, so therefore uhatever r21ia'ril tyj
i

15 the snall system enjoys, it would enjoy that in the cane

16 fashion as any load being placed upon the large sycts.w. -

17 If the small syctam ic c total requiranants
,

!
'

73 customer, I interprat that it has no generating reconreac

10 whatsoever. So from the standpoint of relichility of

20 generating capacity va. load require: cents, the cnall
I

gg system again plays no role whatever in that evaluatica..

.

He has no generation resource with which to suanl=" lead.,2 -
j.

-s
BY liR. GOLDBERG:23.

Q What about the rallability of the annll sysbemj,,

supplying its custo=srs' needs?
325
|
1

-



c.r3
9200

1 A Again my testimony and my rzmarks which are

2 addressed to reliability really go to tha reliability

[ C of the installed compicment of gcncrating capucity h

4 acrie load. .bd whatever relishility the larrya cyctem
.

5 provides to its custcmers would also flow to this c.1211 cyst;m..*

I
Is Q Suppose that small system wara a parhial rcquirs--

7 monts customor of the large systcm. I:n't it tru2 that

r, in that caso also the roliability of the cmall cyctcm is -

9 depends upon the reliability, cccivitica, condtet, and

to policies of the large Oystem?

j t, A Again if - I'm not certain I un.t.orstanS rhat

12 you mean by partial requirementa customar, l'ut I tould I

13 interpret that to mann that a portion of the opM cya 2m's '

14 load ic being supplied by the large system, and onco again
i

$3 that pcrtion of the lord would enjoy the cama laval cZ
|
I

16 reliability as all of the other loads of the large cys:tm. j

1

0 Well, in light of these answers, he.c can you j;7 ,

!

73 juctify .using the method of allocating capacity Wich j
s
i !

,9 treats each system as though it uore operatine_ accm_r>1atciv '
'

, -

in isolation?
'

20

.1 Well, once again the allocation precocc onlyA,,
,

,

'

22 fl ws to the parties that ara participating in the pool '

i

arrangement and that havo ctated as their corr.cn objcativo j
-

,3 -
-2

.
:

I
'

g the achievement of a certain levol of reliability. The j
l

assignment of capacity recponsibility or the allocation |.
.r.o

'I
,

h



- _ _

. . . . - - . .
,

3 Olar4

i process is a hyecthetical precasc, and I think thers is

2 some confusien botveen tha uca cf the . cord "i:c12.uion. ' |

3 The analycia is made trcating ..4cch pr.aty ac,

,

4 renoved from the total group. Movarthelecc, eny capacit1
,

1

*'
5 resource that one party might havo that is arte: mal to 11.:

!

G own frontier is included in tha co-called icolated
i
t

7 evaluation. i
. I
a i

3 So the allocation prococo donc recognice all of |

e the capacity recourcos that each party might hava, aven,

i

10 though those rcrources may be located external ha ,:ho

11 party's cervice area cr his frcnciar.
, ,

^

12 O Ifhon you analyco a party in icolation, 1:n't :ne
!
$

13 of the factors the reliability of that party th:.oratically ;
''

;4 operating in isolation?
.

15 A Not really. The reliability of that party, i.
;

IG fact, is and will te the reliability of the entir.2 c::oup. !
'

:

End 13 17
.

.

4

19 *

t

! 20
,

,

*
e

21 !

I.
'

f

22 !

!
~

t

23 ;.

f

i

M
i

25
V

| t

| |
' t

|
,

e . __ . _ , .. ._m.. . _, _ -- _. - -.
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S19 1
bwl G We are talking new chuat c'talysing a gar:y

2
ccmpletaly in isolation for the purpena of 62':o:.rd.ning,

3 $'

hcw the capacity in allocatad. New that is .hnt I i

-l j
wcnt to focus on.

-
>

.

5
Not the group, but the analyniu of the gc:ty

3
operating in isolaticn.

7
L Yea.

,

G Isn't one of the factors that gcan into ' tat

9
analyaic the reliability of that system as though iu wara :

I

completely in isolation?

11
A. Mot, it is not.

1 *''

G Son;t you taka luto cccount the cutage racord i

13 :of that system? -

.

14
A We utilico the sa'r.o mathuraatical p;ocaccou en5 .

the daad data troatmant in mching that cor.gutation that
'

..

we use in making the reliability cct:putatica icr ho '
.

'
,

17 i ientire group,
f ;

IO |
'

The procesces arc the scr.o.
|

M
But the absolutc laval of ralichilii:y ?.'. int you

, 4

90 co:r. puts for a party uhan you are urhing an allv.:ad.ca,

- et process in itself has no cignificence at ail.
!

-

,

22
. ?

HR, SMITH: Mr. Firectona, as 53 CIG.tco'c |.

,
"M* apply this nothed in the future and allocat<3 capacity !

'l24 responsibilit.'.es, cren* t they moving in the direction, and
!,

I i25 wouldn't they ultimately ctuain roscrve aliccation besod ;

:
.

i

b ,

. ._. -- _. , __ _ _ _-_-_. .-. _ . _ - - -
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bw2 ;
en porcant of pode load?

2
THE WIT.4ESS : Ucil, benically, I h:O.ic ;a

.

.

'

the answer to your quaaticn is , y2s bat ~. vould li':2 lo .n pl e ' n
4

semewhat.-

.

5 ..

The allocaticn proconc, the PM allocatica proccou

6
which quantifies a person's potental centributien and

7
his potential use, has the chility to eva.'.unto the irepcet

8
on raliability that aters frca tha generating uni? !

sg
size, generating unit avcilability chreeaccarises the

10
individual load charcctorinaticna of the pet:tico, thef.:

;

11
maintenanca practicca and so cn.

12 t

nov, it is concaivable, and I think I hn ta ncycr
.{
.

13
run a calculations to vorify thic point, but I thin!: nc tirc.- 8'

I
14 passes , and the pool continu?c to ' function and continucs
15 to pick up ce,inership sharca in jointly cercitted. unita !

16
_ i 1

more and more their capacity charactori:caciens |
t17 *

will becemo commen and to the a::tont thair locd charac':cri:r- !
i

18 i
4

tiens are common or very sinilar, uc will arriva at the point j
to r

that you dascribed, that "r' years down the rond, iu ulebt

^O' be that the probsbility of annlycis , the one na;ctiva
, 'y

day standard, the satisfaction of that for the pool, uut'.C
|

,
,

22 produce a percent remarve in a givan year like 25 parc nt,. |,
.

t23* and then che allocation process folic'iing the ccntrihetiens I
* ;I

use principics and quantifying. the chcracteriuaticna cf ecch !l
.. . . . .

!;25 epaggy a portion of the tota 1 uould produca- a racewe
i

!
,

i

- - ,
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1 assign: cent to each party, alco of 25 percant.

2 I think that given enough tin?. ser theso

,' : principles to operato, that vill be the end pein'c.

4 Pr.d, of course, at that point in tima, than die ayacuna nra
,

*

5 prcportionately identical.

G DY MR. GOLD 33EG8

1

7 9 Mr. Firestono, I dca't believe I g:.t a direct
'

c ancuer to rmf question ca to uhother or net in enalycing 1

9 each partin is isolction, you cencidor the cutt.go roco.v:1

to of tha tparty.

11 7. Yes, wo do cencider the cutage record of tr.Lt

12 party.

13 G Icn' t in true that a noighboring cyntsr. can hcvc

14 an effect on tho outage racord of that party?

?. It is difficult for no to visuali:0 th s.t15

circu:nstances . -

16
!.
'Do you have somathing in mind?17

9 Yes.gg
,

Let's accurs that thero is a ecc11 av: sten- unich19 - -

in the system being analycad ur. der your rat' icd.g

It has a generator which has a 1-irly had ct.tega. g
!,

.

record, becauce it haun't boon nainttd.ned in a proper
i g
I

|} fashion. Let's assuraa that the small syncom could chutg
.

down that generator and maintain it in a propar fit.:hien, j
| p

1

; I

did not have cuda a: ucer cutaco record, !,so that it . .

3 - -

'
,

a

1

,

,n
_

,_ , - - . - .
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g if that small synten could gat power uheeled to it through

a surrounding syst n.e
tu

I,.
'

e.
In that circuatancac , i.tn' t it truc Ew.t t.w.t

-

aurrounding system'a colicios, conducr. and activitv alfact,

* - -
.

1
~

the outage record of the Small cyct.w?; g

,1 I think not.3

There are other alternativas. If thc.t a=n117
.

'
system had installed uhat I would consider to hc. an |n

0 ,

;,

! cdequato complomont of ganarating ec.pacity E10.t cenplcent !,
A

, | .
' o capa U on. O na en uysta to par h 210

r::.intenanca in a presor Itshion.
t.o

12

MS19 .
; g

t
'

14 !
,

, t

15 :
i

1- .

1G
,

4

17
..

f
I

ic i
.
'

19
,

20 j'

i
b

*

t 21 |
. i

!
a

22 i
I

.

23-

i i
!

24 i
!

!-

&
~ +

t

!

I

I a

_ . _ . . _ . .. _ . . . _ . . _ . - _ _ _ _ _.. . _ , . _ _ _ . _ _ . ._ ._
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arl 1 Q Suppoco there were no oi: hor char.ativca at 2 ,

|
:?. partciular point in time, but gothing pcm.r thoclad te it i

i-

2 through the transmiccion cycten of tho sur rounding eaui'.r. 4,

|
.

4 Wouldn't that entity affect thcontega record of tha =all
.

~

5 system?

G A I am unvilling to mako that accu phien,
i

7 0 rou are unwilling to assu.no thcra smy he on entity I

a which has no alternativen but to get power uhceled s:a it

g through a currounding system's tressmincica 3,?nurm? !,
;

10 A I think living in the real :crid, if a ptrty )
,

31 large or small undertakoc to provide gsuorating cepncity to

12 sorve load, then a party of that undcrtaking hc.s the

13 obligation to provido enough generating capacity to enable j
t

g,; that system to do the necassa::7 preventativa mainte :ance.
- i

15 Q Can't the policios of this icrga sur cundintf f
i

16 system affect the ability of the emn11 sycucu to even -

i

|
;7 have the proper generating fccilitics? :

I
lA I fcil to coa hotf. 133
I
>

$9 CHAIRMAN RIGLER: You caid that outagt rr.te
j

I
,0 was one of the considerationu you took into ecccunt in i.

determining the reliability?. 3 I
r

.

TliS IfITNESS: Yes,% i
u !

] CHAI3OIAN I!IGLER: Ect? do you giva reight tog

the outage rata?g

THE WIT 11ESS: In const..ucting thu :ratheratien1
:5
,,

., ,

, . , , _ _ . _ . , _. ..
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1 model of the capccity compiccant, sach generacing uni:
,

i

i
2 is repiecented as a bloch of megaunttc ci capability eri *

. ,

O than atteched to that bicck of n'gr.wnt :3 ia c proiability,

4 number tbt refleccs the forced cutage raha onperience of
.

t
4

.

5 that specific unit. So the probability c :gntation comer -

G into play in computing the expectation, the a rivan

7 block of capacity will be available for servieu, or thab

a it vill be unavailabis for cervica. I

g In our cacc, for a::Lating :.u:itc, na ra.:er:1
,

!
,

10 the performanca record o" the units oao by one, and va !
I
i
t

; 35 racord the forced cutage rata and ac a matter of input 6.cta, -

|

19 we use the most reccat fivo yours enperionce tc dcv. clop ,!.

,
I

13 an averaga forcod outage rato for that par. icd c.? Simo, and j

g that is the nu 6er that gets inpct for e. particular t.ait
!
,

in "E U"21YGi8' I15
i

16 CHAIRMAN RICu~2R: Tihere is that input :::Sa7
'

I
THE WITNESS: Mel3., in the constructing tha c.nn itv|17 - -

i
!

gg codel, for instance, thore night be a 50 magnunth gennrating j
t
I

unit. And it might have a 5 percent forced cuttga rata.gg

. .

20 So the rinclatien of that particular unit would

;1 be input as 50 megawatts availability .93. Une.vailacility |
.

1.*

.05.
~

22
'

There may be nnether gancrating unit ju:st liscog,

that. Then the computatica ic made that will ;.,a
.

quantify the probability that eno unit is a.mi1612 andg

t

.i
e. m , --
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t the other unit is uncvailabic.

2 T fo units cro both available, or =m unita g
O 8

r 3 are both unavailable. It ic juat c matter of tb: |

4 theory that we were disctccing earlier to lath = chically,

.

5 doccribe thoce thingo'.

G The probability in the c:ca I hava doc:cribad
,

7 that the 50 megawatt rtit is availabic while the othar 50
:

a megawatt unit la unavailable la the praSuct of .95 tit:.cc

9 .05. That is the probability that that dicaroto cr.pr. city

to situation will e::ict and to othar.

it of courne, we hsva hinidreds of gener:uing unitt

12 in CAPCO. It is noccasary to conctrtet a unblo of avail-

13 abilities like I havo descrihed to quantify (.:ach dicerate

14 amount of capacity availabic, and then the dicerate
i
'

15 probability number assccicted :ith that capacity.

IG Then that model is morged with the lond m: Sal-
'

}
!

l

37 Maybe I'm going beyond your question. !
i
i

gg CHAIMfAN RIGLER: No. As you h.ve hcon cncraring |

10 I have been looking at Applicant's 2::hibit 123 hora,

20 the capacity allocation study. I was loc'cing at I, acarcp-.

tions, Part E, and also your tchle in which thaso cam:2:Oi
.

*

21
, t

!

g forced outages rates were taken, i
.

THE WITNESS: Again the numbars I have recorded jg,

:

there in that forced outage rate table undar ito:a 2 nra indica-g

tive of what one would e::pect in the industry::c unit cicesg
.

I I

i |
: -

i

1 .
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get 1crger, the enperience indicatcc fornclly thnt
!

E the forced outage rato also is increasing, !
*

!
3 Ua have attsupted to refice'c th.c fa% wit:: our,

.

1

4 accumption hero in this analysi.e. !'
1
t.

3 CHAIpS*Jdi RIGLER: You indicated et cra point

G that you datormine the forced outcgo rate fcr each i

7 individual unit by looking at its history over hho past i

:

3 fivo years? :.
I

9 THE NITNESS: Yoc. (
l

to CHAIRMAN RICLER: In Part 2, undar accn.ptican j -

i

i
11 it says the acsumed forced outage rato. Ia that naceptien !

, ,.

i

12 medo from tho five-year history, or hot.' dc you cor.:e by tha

!

13 casumption? j

N THE ?iICIESS: For tha units that hcvc cocrued
, i
i -

13 a five-year history, an operating histe::1., un develop i !
! !

1G the appropriata forced outcge rate number by icoking 5.t ita ' f
.

I.

17 history as I described. , j

t 1

'

s The ascu=ption tuen comes into plav. that cro ecting i
-

ji ,
,

t

39 that number to describe the futura pe-ferr.unce or ncs.; r.nst j |
, !

20 is an assumption. |
.

2; only time will tell how it will perform. |
-

. .

I

22 In addition to that, wa have unius with lece j {
'

i.

23 than five years expariance and wa have er.itc that cr2 |-

| ,

9

3 under construction that have no snparience. Go it is

necessary for us then to rcsaarch the operatine record of25 - ,

j,

i
}'f

t i,.

1 1
&

'

. . - - - -
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I similar units if there is a record c to arrim ?.n an !

2 engincaring judgment as to uhat un appropriat.: forc M. !
i.

O ! cutage rate ascenption w,uld be for c. fir::;n-c.?-s-':.bd [,

:

4 type' unit.
-

'

5 And this is done. Ohcro judgmato c.ro Indt

3 and in total they conatituta then an twcunod fornei |
.

7 outago rate pictura. I

i

|
0 SY MR. GOLDSERG: |

9 O Mr. Firestone, in your paper on the recend page

i

to of your paper -- |
!
.

11 CIIAIPJU.N RIGLZR: "Taich paper? |

12 BY MR. GOLDBERG:

1

13 Q The CAPCO G):oup Probability Technique papcr, ;

I

14 applicant's Exhibit No. 124, in the scend pera<jraph !
.
(
i

15 under the heading " elements of load, capacity si.tuc.uions,- ;
'

1

16 about in the middle of that paragraph, you say concid:rnier - !
l

37 must be given to the extent to which a cystem depend:: f
i

;g on capacity resourcos of other cystems r.mde avn!.in51c |
!.

19 through interconnections and to the dependence on the !

20 emergency capacity of such cystenc.

I
A I think you misquoted that in the lach - and to '

21-

.-

22 the dependence on the emergency capacity of itc generatim;
'

,

!'

units there.3,

21 Q We are not reading in the sane place. d you Icok
|

'

y
!

at the second paragraph under "clements of leeA, capacity !
25

!
.

. 4

| i

..- - , - -



ar6 9291 ,

i

1 situations," I believe it is tha third santenco daginc,

2 "Also, censidoration must he given to the extan to *thich c. !

!.

O system depends en capacity roscurcsc cf othe:: Lyct mc unda !,

t

4 available through interconnectione and to tha dependanc' >

|
'

* '5 en the e:r.orgency capacity of such cynten:/'
|

0 Are you with mo now, Hr. Firectona?
i,

7 A Yes, I'm with you. I muct have a 6ifferant j

G version. I have the copy of that pcper ac it t:cc publishod
.

O finally in the IEEE transaction.:. Tha nord:3 I road r.0:a '

10 slightly different frcm what you are readinc.;. ;

!
11 Q I.ot's work with tha paper actually filad ri:h

.

12 your testimony. ;

13 Do you sea that contence that I juct geated?
4

14 A Yes, cnd it is cs you grobed it.

; 15 O Thank you, j
' i

}

| 16 @uld you please explain hcu ycn cgarc chut
,

-

I
i

17 statement with the statetont in your tacticony that the
~

73 mathematical procecs consiste of analycing each pany ca '

gg though it were op3 rating con:plctely in irolation?

20 A You, I will 'Ar.v. The tumlu.cis of thu aduo_nnc? ,.-

21 of capacity roscurces, generating capacity recourced ic.

,

.

22 one planning function and one analycis the.t is pretty |
;

. 4

much dicerate to itcoif. :-
>

. -

24 Then following that, or in conjunction with it, !

i
-

analysis of the transmicsion ncada is made. |33
4

|
.
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! Of cource, the two hava to hn cer.0itible, but

t

2| it is not in the arith. otic proccan cf cur cn:1ys::.c oc
'

. .

a gouerating capacity to roll in cor.3 qua; eific:r:ica of.

4 the trancmission capchility or tre.nnmissien requir2z.:mn.
.

,

~

5 These are tuo separata steps, c1thoug:: 2".:. 7

G are related. In our evaluation of the gancrating c251 city

i

7 resources or the adequacy of gcnornting cs.paci':y, the inden

I

a that we choose to use and the eno that ua have daccriLad
.

9 an tha one negative tcday, ic reelle the sarmuica of .

I

i

to the probabilitios associated with negative marginc. l.
,

i
33 And tha negativo 1*.argiu c:.n. be thought of

{

12 really as the dependonce to be placed en th-2 resourcac of

others.13

I

14 Am I making mycelf clenr? The cencretor anal min i- -

takes all of the capacity recourcac that are under ourg
i

6 control whether thov are internal to our frontier or ento: r.rl,-

all of our capacity resources, and maanures them ccs.inob37 i

all f ur 1 ad requiremante and then identifies a
18

residual need. '

g

The likolihood that these recourco.: :;ill ha
.20

inadequate to supply the load requirements. That do:3 nct. g

mean that we are going to have to interrupt Acad duringg
*

those occasions. It meanc that that quantifian c dependanco23-

that we may choose to place on ths: recources o2 otherc.

Of course, again, one has to analyze thic factor
5c

I
t

_
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I to determine tha prudent lovel for the amcunt of dennGenca
i

^^t
l you expect to place on the recources of othora. }

O

e

There is no assured way to cor.penua.t2 the othara*o ,

1.
3

4 I for having thess resources. But it io nocessary id you cro.

.

5 going to place dependence on thoaa recources to hecca n

6 transmission path that will enable you to tap I-

f

1
7 those resources tehorever they ara, uhich brings you to tho s

8 need to considar interconnectionc and the need to conuidor
I,

9 transmission. I ,

!
t

10
,

CHAIIUC.3 RIGLIR: 5o17 do you account for that

11 in your formula, thingh? ! don't underctand.i

a

1 12

20-21
13

14 8

i

15

'

1G<

1
\

a
4

17
2
'

3

18 |
!

19

20 e.

t

*

21
1-
i

M.
.

23.

24

25 t

i
i

- , . . _ . _ _ .-- . -. _ _ . - . _ . . - . _ _ _ - _ _ _ _ . . . _ _ _ _ , _ _ .
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S22
bwl THE WITNESS: Wall, in the adcp':1on of the

9

standard, the ena negative day stcndard :hich instiw.utionllyg

m M be M ha d on, U M . C.n pc W M of St'*

3.

association of all probabilitico Escocinte ', with nege.tivc
4

.

margins is the inden which wa ucc. We hava cat cc a target the.
g

"
G

' ' ~

excaed the ene negative day or the one day out of the 252
o

.

heavy load days in the calendar year un cualyce.

CHAIFJGN RIGLER: You indicatcd you analyca a systa.

by looking to ita generating capability. but thera in alec

testimony in the record for CN?co purposes, at least cne

rt.cmher company uca allcwed to tract es part of its

generating capability fim pcwcr from an outcido cyctem rhich
13

it was to receive pursuant to long-tcrm contract. I usu
14

asking how you gave ucight to forecd outage rcto,
j 15

-

Ecw can you account for the 10liebility of thc t . *

1G

outcide system the samo es you vould do, if that maunt
17

cf gonorating capacity ucro being supplied by c generator j

internal to the system uith a forcsd outtgs rato, uhich you
19

|'could draw from your tcbic,'

20

THE WITNESS: ' 2: all cEaaG, you cor.'t uso tlm sara ,

21
"

treatment as for an internal generator.*

22

You are quite right that our rathods do.

23 . -.

envisien giving pacple credit for the recourccc that 2.cy
24 '

.

have external to their frontier. And several types c:f thcsa
25

,__
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i come to mind. Chio Edicca Ccapany is a spensor of CV3C
hw3

2 cnd undar theco cara".gstento Chic Edicen has tri
.

3 ontitionent to co-callsd smplus pcn:cr..

.; this is avaluatad as a c:pccity rarenrcza cf
-

5 Chio Edison's and we attempt to escociate sea avcilability

G with that resouren, depending en the unit perforr:nca of

*/ the OVEC generatcra.

8 CHAIFJGS RIGCR: Suppone ths con:2cet ic x.oraly
.

9 with an outside pc:isr cysts:2. Suppeso., for enmpic n::essnee

;o has c. firm po.ic purchese cent- cat with Allegheny, cc thct

l it is locking to the Allenhan.y Gv. s te:: c3 a uho.'.c ?i
. i

;2 THE WITNESS: Yec.

;y, In theaa inst:nces we ham vicuad that au being
ig about as firm as power can be. Th t the intent of a
'

t
15 contract like that .'.s that that outsida resource is int - dad aj

i
,

16 to provide the same leval of reliability to Dugnonne as '

,

,

17 that cutside resourca vill cupply to its o'In custcaerm '
1'
,

3 If ife ucc Id.legheny cup lyiag its c';.ctore .m,y

:
93 I would enviaien that typa of en crranger.nnt to pl:ca ths

,

20 Duquesne sale in priority directly under the f.lloch;ny I
j
i

. 3g. custoners. Allegheny would chocce to supply its cuctoac.-2, t

t.,.

22 Taen the Duqucons sale and then uhatavar. other
.

23 cG11gatica it hcd. i,
.

j
!.

24 If their resources boccra unavailah.'.a .or {

25 ; constricted, they would intarrupt the aale to
. Otquanne

}
-

,

i 1 i

.

,-+
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1

before they interrupted their firm custcma::c.
e t~

In our quantificatien of that type of cn !
,

'

arrangement, uo ccanned a 100 percoat avnilchility cu that

capacity..

*

5
CHAIRMAN RIGE.R No,10t'a taha a difforent

6 situation whero Duquasne owns a pcwar plant locat2d 'som ailes

from nay load which it servos, and where che pcuer frein that

3
gansrating station in supplied pursu .nt to centract over

9
transmission linca which cro cwned by another cyctam, let's

50*
say, Allegheny.

'1*
Is there any reliability factor esacciated

12 wir.h the fact that a noncomber ccapany in responcibla''for
I3 providing that transmicsien? A company over uhich

Duquesne has limited control?

15 THE WITMESS: Well,. the nource of the enargy,

the unit itself, its character 13ctions would be a pcet of thir

II evaluation.

18 Certainly a transnission facility cr contecetuel

I9 h i.or.p ys cal arrangement would hava i:o c::Act to enabla @c

20
pcwer to get from wher2 it van being generated to the load

21*

crea.
.

22 We do not introduce any probability adjustn-2nt
.

23 to recognize the possibility that a transtaisaicn facility.

M may fall down during a lightning storm or in an inccanca

25 of that sort.

,

e
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arl i BY MR. GOLDBERG:

2 Q I would lika to now ack you qucatienc on daily

3 capacity margins and for the pur. poco of c.rt.r. cring ccmo*

,
-|

'
. questions on daily capacity nargina, trill you plance look over

.

5 that portion of your paper which begina on page ?., at the
~

6 bottom of the first column, and ic entitled "yraquency

7 Distribution of Daily capacity Margins."

a It scos on up to t.he cocond colrr.m,of page 2,

9 up uutil the portion which ic entitled "Calculction of

70 . Frequency Distribution of Capacity Marginc.

A I :have read thcca two cochiena,j;

1~e 0 I would lite to have marked for idantification 2c

13 NRC Staff Exhibit 213 a paper entitled the " Daily

gf, Capacity Margin Function."
l

(The document rofarred to nas15
4

t o-
re.arhed URC Staff Exhibit 213-;

: !

Ifor identification.)17

BY MR. GOLD 2020:
73

Q In that portion of your testinony to uhich I justgg

20 directed you attention, you use the phrasa "dnily capacity>

margin;" is that correct?
: 21*

.

A Yes.,,
-

} Q can we assign the sym%1 M to the phraco dcilyg

capacity margin for the purpose of aabng and cnsusrinej

some questions?

.,,

T.

a

-
.

+
~_ _ . . , .-
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1 A Yes.

2 O You also une the phrase "locd that c::icts
.

3 during a daily pon% period.".

4 Can we assign a cymbol L to that ccacept?,

.

3 A Right.

G Q You use the phrase " operable capacity ac that

7 time," at that time referring to the tima uhon the load

a exista dcring a daily peak period. Suppose we accign the

9 oymbol C to that.

10 You alco use the phrase " normal rating of

tg installed generating capacity adjucted for various

12 limitations;" is that correct?

g3 A I believe it 13.

14 0 Let's assign the symbol G to that.

15 Then you use the phrasa "purchaces of fir = pc:er

16 from other utilities;" is that correct?
.

A Right.37

10 0 Suppose wo dcncte that by P.
i

gg And you uce the phraco "outagoc, both planned

20 and fermed;" correct?

|
A Right.. uge i,

,

22 Q Let's denoto that by O.
,

Using H, C, and L, as va hava defined them, is it I
23.

i

24 true that M can be exprecced as a function of C and L as i
j

expressed by the equation M aquals C :minuc L in cqaation5 ;

e

!

i
)

.
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1 c1e on Staff Exhibit for iden~ ification ' 2137c

2 A Yes,it is.
.

3 0 Just to clarify and raus sure averlcne ic-

, 5 clear on this, Mr. Firectone, you indicato that the anily

.

5 capacity margin is considered to bc the difforcaca

6 batwcon the load that exists during a daily peak period

7 and the operabic capacity at that tima. We know for a fact

a that it is C minus L and not L ninuc C, which ycc nean by

g caying the difference betucen the tuo.

10 A It is the difference bettecen the av-i' ah capt. city

and the load to be served. Yec, that's right.gg

12 0 Is it also true that the oparable ecpacity, C,

cAn be expressed as a function of G, P, 0, by the tquation13

C is equal to G plus P tinus O ac appears in eque.tica 2?;,;

A YO8*
15

'

Q Would you agree then by cubatituting aque. tion 2
IG

into equation 1, we get M exprecced as a function of G, P,
;7

0, L ac appecro in equation 3?7g

A Yes. Your mathematics caem to ha correct.gg

MR. ZAELER: Could I ask Mr. Coldbarg a cutation20 -

,

what he means by the word "aa a function of," since you-

g

are not expressing the equations in functionel notntion?g
i*

MR. COLDB3RG: I disagree with Mr. i|chler'a i
23 .!

*

statement that thcy are not c pressed in functional

!

relatienchip. I have specified the particular function that i
o,,,

!
:
.

>

i. !
. r

,
-
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1 is involved here. It ic air.: ply linear .squationc.

2 MR. ZMILER. Mc11, I au confusad. ' Jeu ray at a
.

3 function of. I would have thought eqtmtica 3 shonid ha.,

4 F of M is equal to cince thera is no algchraic relatic.. chip
,

v.' 5 betwoon them since you talk in torna of funcnien oli.

G MR. GOLDDERG: f*a. Fircutone ~~

7 MR. ZA!ILER: I have no objectica to t'. tis line

a of questioning if Mr. Goldberg uill not recpond to thic

g question.

10 CHAIP2X7 RIGLER: He did raspend. Ca disagr:cd

wit'h you as to tho meaning of function, and the objectica
11

is overruled.12

I'fr.. GOLDBERG: I would like at thic tics tc13

move into evidence Staff Exhibit 212.14

- MK. ZAHLER: I object. I don't understand the10

basis for introducing thic exhibit into evidenca. '
'

1G

MR. GOLDBERG: Cho hacia is that it will.

37

provide all of the parties, as wall ac anyone who
13

roads the record, a clear exampla of the way in which
39

the CAPCO method operates and can be used to domuctrato3

how certain factors affect certain other factors..

y1~
.

Mr. Firestone stated he agreca it is thag

[ correct relationship ar.ong the quantities. It is Icerely a.g

vehicle through which I can ask Mr. Firastona some questions.
3

I
It is a lot simpler for everybody tc he talking about the

'

g

.

.. i
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1 - came relatienchip and use these sy= hole rather than

! l

2 speak about the phrases. |
1

: .
.

i . 3 CHAIRMA!! RIGLER: Ac it standa ncu, I don't sca

'

a that'it would add anything to the record. If you intend to
,

'

3 pursua it by asking additional questiena, it may ba-

i cppropriate to Isove for admiccion at that tir. . ls
.

7 For the moment, the rcquact ic denied.

j sud23 g
|

9
i,

: to
1

'

11-

I 12

13

14

|
i 15
i
; .

-

16

17

IS
*

19

20

'

21 ;

|
*

22 ,

.' |,

23-

;

$

U $
! '

25 I
i .

!

!
l

!

, -- ,_ .,-. _ - _ _ - - . _ _ _ _ . _ . _ . . . _ _ . _ . _ . . - _ . _ _ _ . . .__ , _ - . . . .__ -
-
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1 BY MR. GOLD 3 ERG:
S21
bwl 2 G Mr. Firentene,1ccking :t Equatica 'i, isn't it

O a fact that the smaller ac.u the inst: tiled, snaarating.

4 capacity, for the 1 call cyctom that in geing sulyced, tha granNr
,

~

5 the large neighboring systa::'s effect will bo on the daily

4 capacity margin in the smaller syster2?
'

7 A I don' t understand that qu23 tion at all.

8 MR. REYHOLDS: Could I have the question ba@.?

(ifneraupon, tha Reporter read tha9 -

10 pending quastion, as requested.)

11 HR. GOLD 3 ERG: I'm cor:ty. '1hore is sons ,

,

12 additional catorial I would like to give the Witncus.

13 BY MR. GOLDBERG:

14 G Suppose Uc wcnt to calculate the daily cepacity

15 margin for a asall system which purchac23 firm pcwcr frca

IG a large neighboring system. Looking at Equanien 3, isn' t
'

' Ga is, for the amall cynton,.37 it a fact that the small =

18 the greater the large neighboring system's offect W.11
.

i

19 be on the daily capacity margin in the cmall Jyctem? I

20 A It is a fact that the capacity resoureau influcn m
.

'

21 the resulting computatien of the margizm?
.

22 The origin of any particular rescurc7 has
'

23 no impact whatevsr en the resultent margin. |.
.

'

24 g We hcvc agroad, I think, today that the activitics,

25 ccaduct, policies and activities of neighboring syatems can j

,

t

3

_.
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1
'have an effect on another syster.?

I !
I

MR. SAIILER: Objectien, i
'

I think the record viill apaak for itcalf. I'm not |-

3.

,- sure whether we agreed to what Iir. Goldberg naid. ;,

a
.

.

i
'

MR. GOLDEER3: Mr. F1: cutenc seid in rc3 pence,

5 .

Ito my question, that a neighboring cyntam*c conduct policios i

G |

and activities can effect ancuther neighboring |
7

systen.
3

~

CILAIR!GI! P.IGLER: I,ct's find out.<.,

: 0 *

i

Havu your oc ::tated?
I to ,

THE WITITESS: I think I have so statcd.
11 |

12
*

MR. Z7d!LER: It is ny Ur.dcr tand.ing in ser' i

I
*

instances he agreed with Mr. Goldbarg and acta instancca j
IU( .

he disagreed as to t.hst, , -

14
i i

CHAIIU1AN RIGLER: Sc clarified ihr no let's r. ova 0.hte.c. I
15 ;

',B'l !G. GOLDBERG:
..

13 |
-

c ity questicn is,. loching at 2quatica 3, "M" ic !
i17

a function of "G", "P",'O," "L." j
18 ,

I an asking,the cmaller ''G'' is , th:n inn't it truc
19

that the grepter the effect will ha of the neightcring i

20 |
system's policy, conduct and activit!ca' !

~

21 ,

MR. ZAHLER: Is that assuming cll other variabics !
'

,
22 j

.( in that equation cre constant? ,

23 |-

MR. GOLDBERG: No, it dcos not. {
24 !'

THE WITNESS: I still have troubic with your questio..a. .'

25 ! |
4 4

| |

i | |
! , :

1

. . . _ __
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bw3 1 Ycu are asstning a small syaten has intarnal

2 genarating capacity "G," and it hac cc:ca scri cf an

3 arrangement with a large neighmor for "P"?,

4 BY MR. GOI.C32EG :
.

*

5 0 Yes.

6 A Assuming that that large neighbor dicchargas

'

7 whatever agreement it undertoch in arranging "P," then

a both parties should be satisfied with your fornulat and you

9 equation.

10 I fail to see whore the quection ic.

7; G I don't want to adte the ascerotion you made. TD.ct

12 is, that the pther party livas up to all its obligationc,

A But I'm unwilling to mehe the acat r.ptica thatg

14 the other party will writa an agraanent and than nct

live up to it.
15

16 G If that other party, in fact, had en agrs2 ment, -

but did not live up to it, uouldn't that affect 'W to a97

larger extent when "G" is smallor?;g

& If a party had placad dependence en ancthurgg

; 20 party for furnishing "P" and "P" in larger than "G" and the

21 party that was suppocod to furnish, did not live up to it,.

? .

| g yes, that would have impact en "II."

l
' '

G If the largo syst:a could not supply ''P,"g,

| because of some catastropha en its ctm ayctem, wouldn' t '

g
i

that have a greater offect en 'M" if "G" is smalle than if2a

.

f

d

,w-, ---e- 4 # -,-y v
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:

I "G" were large?

n
A. I dcn' c cca that.-

3 0, Generally aparJ:ing, which is be.tter? 7 met:hed, .

4 of calculating rouervas for a group of utilitins which
,

5 ignored the effectiva ncigitboring sy: ster.a or a 7.ethe#!. trhich
*

0 included the negativo neighboring cyst:cuc?

I MR. ESYNOLC3: Lot r.c h.7,va tha crue 'tien.
-

.

5

3 (Whorcupen, the Rnporter read the pending-

9 quastien, as requested.)

10 THE iCTN2SG: If when you cay 11 method for

11 calculating roservas, if you :ncan the calculs. tion of tira
4

12 rollability that a group of loadc will enjoy, it would he

$ 13 inappropriata to make that evaluation fithout td:ing atacount

14 of the help that might ccme from the neighhcring systanc.

15

ES24 16
-

17

16

19

20

21-

.

t
* s

23. .

24

25

.
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arl 1 DY MR. GOI.DDERG:
t
i

2, O So your anm:sr then would be a c:thcl uhida

[ 3, included the effective neighboring systrca?

4 A Well, to the c:: tant I havo undtratccf. your
.

,r; quantion, my ancuar la as I stated it.-

G MR. JLDESRG: Could I have the.t snowcr ru-

7 read, please?

g MR. CEW10: The last tuo.

9 (ht.ereupon, tha repo -ter read frem tho

10 record, as requested.)

33
DY MP. COLDET;:RG:

12 0 On the third page of your paper, J.pplicant'::

13 Exhibit 124, in the second colum, midway through the

14 first full paragraph, you stated, " Expected occcercnca of

negative margina uould represent theca occu.tionc whan
t u-

u s de ns ceas c ut ta eclied upon b eauca M c -

;1G

}installed capacity remaining after cutagos and capacity j37

limitations of all sorts is less than tha intcarnted hou-ly18 -

load."
9s

A I'm having trouble finding where you ara.,,os

could you give r.o the heading, pleace?,,of,

'

O It is the third page, firch full pz. rag- aph2

midway down that first full paragraph is a sentence'

,a,,
.

which begins, " Expected cccurrence. . .".A,

A I have it now.

.

de |

-.
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1 0 Is installed capacity remaining aftar cutagoc
'

2 and capacity limitations of e',1 corte the nr.no thing nc
.

3 operable capacity?.

4 A I missed your first torm. i.'ould ycc give cs
,

'

5 that again?

G Q Is, and I'm quoting you nou "2c instal.7.cdr

7 capacity remaining after outagcc and cap. city limitaticas
.

3 of all sorts" -- that is the phrase contained within

9 that sentence wo just rend -- I want to knoti i? that is

to the same as operable capacity?

ti A Yes, it is.

12 Q So that would include then purchact of firm

, , 13 pouer, wculd it not?
4 +

14 A It would includo all capacity rc.tourcsa that

15 were available at that particular titte, including fira

16 purchases, yes.
~

17 Q Mr. Pirostene, if we icoh at equatica 3 on

tc Staff Exhibit 213, you have just tastified thcu we can

to expect a negativo margin when the outcide resources

20 must be called upon because tho -- and now I will cubetituta

21 the phrese "operablo capacity" for the phraco which you-

22 just said it was identical to, becauce tho operable !

23 capacity is less than the integrated hourly load.
.

. 24 A Is that a question?

O Is that correct?25
|
|

|

|,.

- . .- _ --- . - -. .. . -
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1 A If at any timo the opernbla capacicy ic icos

2 P.han the then-existing d:mands of the ic:.d, ycu have
.

3 olther tfo choicea:.

d You can curtail lead, or yon c2rn call en,

.

5 capacity rocources of others.

G MR CHAilNO: Could I have tha question and

7 cnswer back?

8 (ifncrcupon, the reportar rend fron tha
1

0 record, as requestod.)
,

to IEt, GOLDBERG: Could you ploars read back tho

11 question and Mr.Firestena'c cnnwer to the qccrtion ca to

12 whether or not the cutside resourecc include or c>:cludca ! <
.

13 purchases of firm power?

14 (Waereupon, the reporter read frop. the

15 record, as requestod.) L

:
16 BY MR. GOLDEC2G:

17 O Mr. Firostono, how can you includu purchaues i

ta of firm pot.wr in your phrase "cutside recer.rcen, he you

19 niready have accot nted for purchacc:t of fir:a po'%r in ts...

!
>

20 definition of daily capacity mar 5|in? | '

( '

21 H R . 2 A EI.CR : I object. I don't think Mr. |
t

*

i

22 Firestone's testimony is that he includa outsido purchasec '

1

23 of firrt power in the er.!crge.ncy potiar that would ecn.e fren.

,

2,1 outside the cystem.

25 CHAIRWJI RIGLER: That is the Board's imprecalen,
|

. ,

I

I
*

i
*e

_ , . . , , , - - ~ , .
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1 Mr. Goldberg. Mr. Zahler is correctly stating the uncti:3cny.

2 MR. ZAELER: I think wa are getting all confu cd

3 here over something where thera is no disagresnanh

4 between the witness and the quastioncr.
.

*

5 CHAIPF>li PlGLER: We agrco.

6 B'l MR. GOLDDERG:

7 Q Mr. Firestone, on tho second pcge of ycur

8 paper, Applicant's Exhibit 124, in the first colcmn of

g the section entitled " Frequency Distribution of Daily

10 Capacity Margins," which typa of frequenty distribution

does that refer to?11

A It refers to the tabular array that is generated12

by this computation wherein the various negawatts merginag

which can exist tcgether uith the associated probability14

number is in the form of output frca the z.nalycia.
15

Q Would it be a continuous or dicercto distribu~ -

16

tion?
I.t

A I haven't charactericed it as either of those18

"98*19

Q Which one is it?20

A I would have to go to a tenthook to casrer thatg
.

question. I don't know.
22

*
26 Q On pabe 3 of this same paper, the next to the last i23

'

I
.

sentence on the page, says here the custcmar sm ely j,

contracts, the individus1 company policies, and tho ,

.

t

4
,

|
- ---
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1 agreement covering joint planning and operation all

2 cupport c::clusion of interruptible leads f::en reservo
.

. 3 analysis.

4 Could ycu bricily a:: plain what you man by tint?,

.

5 A Yes. I will try. Again this paper was jointly

6 authorad by three parties. There hac been diengracmant

7 among the CAPCO partios over a gced many things, from thu
;

8 first:mseting to the procent date.

9 One of these arcas hac to do with co-called

to interruptible 1 cad or interruptible service. Cem:cin of

11 the parties offor a class of service which ic cerccd n?.dcr a

12 Opecial rato and identified as an interruptibio se: nice.

13 Soma of thu other parties do not offor that

14 class of service. So there uns some discuccion as to the

is proper simulation in the load model of a lead that was

16 categorized as an interruptible load.

17 This is a fairly torsa statement that atts.npts

is to set the backg ound, I would say, on some of thoco

19 discussions and c:: plain the :aanner in which na interruptibla

20 load is: treated in this analysis is subject to thecs

21 types of considerations.'

i

,

22 CHAIMIAN RIGLER: What was your page refer 0nco

- 23 again?

y MR. GOLDBERG: Third page of his paper, down at

3 the very bottom of the cocond column, tha last complate i

.

3

i

-n
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i sentance on the page, starting hero, the custerc.e

2 cupply contracts.

3 CHAIM4AN RIGLER: Mr. Firestone, although there.

4 may be disagreement within CAPCO, in there any dicagrsccent
.

*

3 crong or betuon the three authors of the paper lhet

'

is now Exhibit 124?6
,

7 THE WITNESS: No, I think there is not. The
i

8 manner in which interruptiblo loads are treated in the load i

!
9 model for this reliability analysis purpose was recolved j

!

10 among the authors of this paper and there is no dicagreement !
:

!between them.gg :
i

12 CHAIRMTdi RIGLER: I want to bo 2:2ro that you

adopt this paper in its entirety with respect to the13
,!

14 expert nature of your testi::rny.

15 Y u are not disagreeing with anything within the ,

t

article itself? I
16

THE WITNESS: No. That's correct. |g.7

|
If y u would like me to go further into tha bach-18 ;

ground of our interruptible load ccaversations, I c:n dogg
,

i
th"**20 I

CHAIRMAN RIGI2Rt It is not nccascary, but I. g

want to make euro that at some subsequent point thero unsg
'

.not a contention that these dicagreements reculhod in your-

, g

failure to adopt tha paper in its entirety.

THE WITNESS: I support the pcpor an it ic uritten.
|

t -

|

|

e
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- . . ... . - . .

.t....v >;. .
,

m.

.

.3 4. w y .:. p .. w3 .4 . .c. ; %. .. . .
. .

-r.
. . . - <

.

!

4 *W *"{. GQ.Y T. 'f.!G 77.a. t.~.a.*-". . M. . - A. . r. ' . . o. .a.ce. "...n . w ~. . .

.

. -

.

3 t.Q***. m*sp p gg,= Q.,e., %.**fb o t. ., e yg.et. a. c.)- w w= * h.1.a. t..*. .. 1 .!* -. t.= .6,s . 4. 3 ( *7y b,, .4%.. . 45 s . s. .. ..t. tJg ..we.

'G firm cales uinco no mmber compan':' contOmpl:t ;:7 2n': -in g
t

"s 4.,4 o a. s a.1.e, u, g . ,,snc h, t. . . n .. .,a,. , s;. ,. . 4 . .. .s .-:. un. . t
..

m.. . a. ... ... .. .
. > .. . ~ .~..:. . . .

* i
t

3 group." -

i
.

9 10 that the CMCO ncol? *

. ,
i
r i

a.n ;s a. 7. 0. ). , .g..ao :.- e.. .s. . .,
-

.a....3...,... (, ,:# r. . , ? , . . . . . ,..
. ,.. . . . . .... .. . - .......: . -.

L i
|

.
'

1y a r.<. .n gon t O '' #-'"~' a* a*- .# *- O.'..~'''''?. u '- ' ' ' ~ ' '
*

~~a " ' ' ' ' --a- .. -
.. I.**-'' . u' ~ .: ' ' ~ ~.~ u u.- -- . - -.

4
,

*2 to read anything mora into it tir.n that. |
:

1 I
f

2.e, c..e.g a .. . 4. :. .,.Q :. .,0.,.,. <..m.,.., ;..

#

. i. u .w a .%.... -. . . .

t

f4 A I don't :mcw dat can. of '.ie pm: -iza --- :. Mn ' t ,..

5 know their tM~4 4 n(1 '"-ir.4- c'A .". ~ .7 " - " . " %. 4*..e ~ ~ -
"' !

--N..- ..-~ ~~ ^ * c.3
.-~ * : -- -- .

I

..

sc~.n c *. "..h. e ',,o.v' .* a 'n n W. . '.n. t '~a ".. t... .*. ~ . ~ . . - , .J..'..~... .~. ..' . . ' . ~ ~ . . -n. . , .o .
.. . , ,

2

e

17 purchase contract tiith atr.:cona.
,

.

.

is , I miu. h' a .'.;" ~.i.v.'.~ *.*' . .~ .''.** " Co., . .i. =. .. u~.. . . . .v.~ v ~ ~ , _.
- "* .

,

.

I i
g such that if such an agreeneat in he ha cc:.ccr.plu r.c or i

e

,
e

O consta.rited, now aubsequent to thi. assienia. ...-'
- .

,

t

i

.o. . implementation of the CMOO rulec, m:.ch e. :.rranqcucat
'

.
.

.. .
,

Imuld h to to be structured to that it tro .id not cenflic:.- jno-
.

1.
.

3{ with the C?.PCO rules, j.-

25-26 .y-
,

2s i i
i
.

,t

;
. .

e

+ ., --- . n. . - ~ , - - , . - .,n- - . - - - - - -- - - - - - , - - -
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S27 1 g Would it have to meet with the approval of
bwl

2 the other CAPCO companian?
g

. +

3 3. If the arrangement -~ if therc unc some alsnent I
.

|
4 of conflict in the prepcsed crrangement, yes it certainly !

,

'

5 would,
i .

G G 'fou said there was no problem in handling

7 firm sales, isnco no mamber contentplated agreeing to

a that, If it came to you attentien that suddenly cne of tha

9 merrbera did intend to enter into a salcu agrenment with

10 a company enternal to the group, ;ould that then procent a
,

i -

11 problem?
'

12 1. A sales agreemant, nn.ning that enc of the

33 members planned to oxport como capacity under itu
| .

14 rospensibility to an. .e:tternal party? '

i

15 g I mean a firm sales centract or firta cals: ;

i

16 agreement, as you use that in that contenca. !
'

!

17 7. I guess really I'm confused. It
.

"

;3 depends on which side of the transacdon you are sitting on,
i

59 whether it is a sale or a purchcco. As it is stated here, it j
; '

0 seems to me it. covers both onds of the transaction. |2
4 ,

21 If one of the CAPCO parties would chcesa un i !-

I-
t

22 make a firm purchase from a nonCIG'CO pa:-ty, he han tha '

.

freedom'to do that. He may or may not get credit for that
, 23

33 capacity resource in the calculation of reserva rc0poncibilitie s ,

i

within CAPCO. |25
i
!

!
!

l

! s !

.
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1
If a party within C.9CO would chcosa to maha a

o i"
sales agreement with an external party and 9:cpcas to j

:-

o
"

e:tport capacity from CA?CO, ta:.s wouac an.rc ';c vacsive tha*

l,

#'

epproval of the CAPCO partian in that that would have a |.,

t.

*
detrimental impact en the reliability of CT@CO.

6
G Uhen you cay timt he wouldr. t get crudit for

7 the purchase from an external courec, could ycr ccy that

0 that is equivalent to penali::ing that system for ma:dng that

9 ~

purchace?

10
A. no, I wouldn' t a ny that, That is. juct : conclicion :

II that a party would hava no cenuidar inits deliboratica

of whether it vac prudent to Eake auch an external arranga--12

13
( ment or not.

I4
C If, an I know this is c hypothetical, a L:aall

15 municipal system joined CA?CO, wouldn' t Igplicanta he exp+ acted j
i

1G to provide help to that small system in much largny
17 magnitudes than the small system could provide help to j

i
og Applicants ?*

I9 MR. 3AliLER: Could I have the gractica -

,

20 repeatod?
,

21 (Whereupon, the naporter read the panding
.

22
g question, as requested.)

> .x
| - 23 MR. ZAHLZR: Could I ask Mr. Gcidbe-r by when roc 1dn# t
|

24 it be expected? Wouldn' t it bo erpacted by whom c: under

25 what ccnditions?
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bw3
I BY M2. GOLDBERG:

2 % Mr. Firectone, do y0u t=daratand that qun3 tion?

,' 3 A Yes, I think co,

4 4 Would you plence annuar it.
,

* 5 A I would first say that the cecil cystem or your

6 hypothetical would not have to bo estriched to a uaall

7 municipal system. A small system uculd ces the situs. tion

8 you describo. In fact, in CAPC0 we hava four entities.

9 If you look acreas the spectrum of the 1e.rgoct to the

to smallest, there is a ' read range there.

11 In absoluto magnitude, t'ia smcil cynuam could not

I2 contribute a potential help to the group in as large a quantiy :

-

13 as the big system.

14 Qcaverse to that, is a small syctem could ha
1
1
*

15 e::pected - well, in magnitude, the c. mount of help he wculd

1G likely require would not bc as great e.s for the larga
'

*

17 system.

18 This is tho- very reaecn that equity dictas:ca yon ;
i

19 get to a rule lihe our contributions' uco rule, the FN rulo
,

20 which places cach fellow in precicely the proper balmec

21 with the other fellow to recogni::o the point you are nahing.-

.

22 G Isn't it also true that a largo syctcm night requird
,

!.

23 help from others in much largar magnitudes thr.n a smaller '

,

24 GYstem?
4

25 A Abuolutely. That is uhat I just said, If you have
,

t

a

_-
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1
cno systam 100 megawatts and another system

bw4

2 5,000 megawatts, it is impcasible for the 1.00 rerja72tt
,

,' system to have a need for help in the mo;nitude c" the 5,000;

,1 megawatt.
.

It is possible for the big cystem to hava thatneed.*

3

Again, the ccnverse of that, it is possibic fcr the bigG

system to e:cport pcwer, prchably in the ordar of 1000 nagcucttr7

where the little fellow could not export help, prchably
a

more than in the order of ton or 20 ;.2gavatts. Semething
9

like that.10

That is the very racon.it in cacantial to arrivo
.;;

at a rule as we hava arrived at, the PN basic fer re,ennuring
12

' participation and perfor::uenco in this grcup with respect to
13

#installed reserves.g

CHAIR!WI RIGIER: Is this a good time for a
15

short break? ..

16

(Re cess . )g

ES27-
18

19

20

'

21
.

. .
'

D.

I

M
!

;

!

l

, ,, ... , .,
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arl- 1 3Y MR. GOLDDERG:
I

> >

Q Mr. Firestene does ICAR uso ths Pfi7.".1theti |l
~

U of allocating capacity and reservas?-

}
J *

A ECAR has no method for alloc2 ting racarina, reall'f. |
''

,

4

* 5 Q Do they have a mothed for allocating eporating

6 reservoo?

7 A There is an ECAR document, Docum2.nt 2, I think it

0 is, that sota forth some rulos for cach of the m.x or

9 companics to follow with respect to operating raccivcs and

10 it does cet forth some minimum guidelices.

11 Q It is not the P/M meth0d, is it?

12 A No. It is operating rascrva, not c.a inntalled

13 recarve.

14 Q Apparently the paper which Applicant'c 2:2ibit
,

o

i15 124, which was submitted with Mr. Firectone c toutimon;i

;

1
*

isdifferentinsomerecpoctofromthepaperwhichhrhacwithj16

t

17 him tcday. I wculd requent Applicant's corauei to cupply '

i

18 me with a copy of the pnpor Mr. Firestene brought.

19 MR. ZAHLER: Surely.

20 MR. GOLD 33RG: Thank you. j
.
4
'

21 B'I MR. GOLD 3 ERG:<

. .

3?. O Mr. Firestone, I would like to now ach you
,

4

23 some questions en the study you conducted to compara and,

i
24 contrast the equal percentage of pac % load mothed with

25 the CAPCO method. For that purpose, I would direct your

-1

u i

_ . . _ _ _
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1 attention to page 24 and 25 of your tastinony.

2 On lino 0 of pago 25, you usa the phrasa " unit

.

3 configurations."
,

4 Could you please tell us what you mean by that?
.

* 5 A Well, in each case, it was nococcary to assuna c

s capacity complement made up of dicerate gcncrating unita and

7 the numbor,of units and the size of unita that ue chose

a to assume is what we meant by unit configuratien.

g 0 What would the reliability categorias he on lines

to 9 and 10?

gg A Well, we have identified here two types of nyctcm

12 with respect to reliability, very reliable and very unrelicble.

13 We have a small cycten uhich uc have id2ntified as

14 very unreliable, and a large system we have identified an

15 very unreliable and we have used the sama number of units

16 in each of those systens and. proportionately the cua

size except for the 10-to-1 scale factor.37

In the pair of systems which are ter:r.d varyto
|reliable, once again we have uced the same number of i79
|

units for each of the two systems and sized them propmrtionatel!(20

in the same manner. I

~1,,

.

Again we have the 10-to-1 scale fcotor.22

[ 0 You say that the unit configurntions arc23
i

identical within the respective reliability categories f24
i

except for the 10-to-1 secle factor. I want to hncu what you ;

25 i

| !

a ,

, ,- -, , ., -
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ar3
1 mean by reliability categories.

2 A idell, I have identified t70 types cf cysts c,
.

3 a very reliabla and very unrcliable. Thoco are the tuo,

4 cat #gories,
a

I*
5 Q Icn't the reliability of a system a function of

6 the reliability of the units of that systom?

7 A It is certainly dependent on the:a, yes.

8 Q Isn't the reliability of each unit a function of

g such things as the unit's capacity, aire, maintencnce

70 and schedule, random outage performanca and ceaconal and

jg Condition B rating of each unit?

12 A The reliability of each unit trould be a functicn

13 of the scheduled uaintenance, certainly. !ihat ware the

other itanc?14

Q The unit capacity.15

A Its reliability again would not ha inficenccd
1G

by its capacity other than the forecd outega performance,g7

forced outage rato seems to incresco so larger units aregg

utill:ed.,s
i

!

If one vare fortunate enough to have the can: !
d- )

forced outags rate for a big unit as the small unit, you.at
i-

would overco=s that.22
.

!
f

*
So the reliability in not ivjected by the sizo ig

,

1

unit. The ability to carry load is, however. ; ;g
.

,

1

Q Icn't it true that larger systers, generally j.g
,

1

.

'
i
* l

|

|
-

. . . , . , ,- ,
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1 @eaking, larger systems -- isn't it true that lar:;er

2 units, generally speaking, hava a larger cutage rate
.

3 than smaller units?.

4 A Generally speaking, that is true,

'

5 Q Therefore, couldn't you say that the reliability

G of a unit depends upon its siss?

7 A To the e:: tent that the general case is t ua,

8 then what you havo just said is true; right.

g Q Doesn't f:he probability of a syntom having a

10 unit out of operation increase as the nunhar of unite

;; of that system increasea?

12 A Yes, it does.

13 Q Mr. Firectone, on page 25 of ycur testimony,

14 beginning on line 3, you defina the very reliable cyston

15 as having a nure.ber af individual generating unito in tha

16 10 to 15 percent of peak load size rance; is that correct? '

A Yes,
;7

Q If we take a 1cckat Applicant's D:hibit 125,yg

which is the capacity allocation attdy and the docenents19

referred to therein, on page 2, in looking at the veryg

reliable system, ne see that for both the large and smallg
.

systems, they contain only four unito in the 10 percent
.

*
range; is that correct?

23.

A I think there is a micundarstanding er i
24 '

perhaps my testirony is not clear with respect to the 10 to

!
t

n. . - - ,
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1 15 percent range, what that means.

2 O Would you cuplain uhat it means, thon, pleaso?
.,

3 A I will try. I believe en my E=hibit 125., there.

1

4 is a part of it, you will find a sheet or pap-2: identified
.

'

s as Exhibit 5.
i

6 0 Yes.

7 A You will notice tha.7. is a column headed by

a the No. 2 or abova the colunm io the No. 2, and it is

o identified as peah load. ,

to What we hava done is assur.3 in the eristing

i

jt situation today there is a cysten having apeak 10cd of

; 12 1000 megawatts.

13 We further assume that that system hao

t.g experienced a 7 percent annual compound growth rato in its'

e

f5 peak load. '

16 So than we have computnd tha leada year by year '

m ving backwards from the present 1000 and estchliche.d j17
6

} gg - this series of nuri,oro you t1111 cee in the column pech
.

j gg load.
(

-20 To tha left of that column, you will find a

column headed "ycars." So the aasumption here ic that!,.

-
.

we are now in the 27th year of the histo.m.f of bbia, , ,
-

f
*

cyntem of capacity and we have the loada covering year 1g

3 - through year 27. !
;

Now in the normal ovolution of a pcuer systam, !,,

- |' .

i

f. I

,

I E

'

--

. _, .-,
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1 it is customary to .Lnstall new units every year or t;;c and

2 size them somewhat in corrolation with the annual load
.

3 growth..

4 It is also custotary to retira units after a
.

*

5 lifetime of about 35 or 40 yenra. So su have tried

G to simulate here with this hypothetical system uha

7 typical functioning, the uay the typical functioning sowar

8 systen would have evolved.

9 10 to 15 percent goes to the unit cico cc the date

10 that it was installed, expressed as a percantago of the

11 peak load to be expected in that year.

12 And the colu.v. here hecded with the numbar 4

g3 expresses these percentages.

14 To the left of that column, the col an headed 3,

tabulates the sequence of units that were assumed. You15

jg notice starting in year 1, there is a 20 megawatt unit. |
-

Another, another, another.
37

In yecr 8, there is a 30 megawatt unit, and;g

then a series of those until year 19, there is a move togg

a O megawatt unit, and so on.
20

This tabulation had not been developed at the tims
&1
,

.

the 10 to 15 percent word = vera chocen, cc it is obvious

*
that the numbers here don't -- percentage n" + -c don't

23.

all fall within the'10 to 15 percent range. -

24 -

'

The intent was to simulate a complomont of
25 I

'

|

. . ,- ., - . , . - .
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1 generating units in existence in this syatan thatuculd

'

2 have evolved over the natural davalopment of a large
.

3 power zystem. And I believe this is typic:1 of tho ny many. ,

. -!

4 or nost large power systens have developed. |
.

*

_3 It is cc.ctainly typical of the way the Ohio

a' Edison system has developed.

7 Also on that same pago, you can cee tra have a
!

8 column 5 and 6 headed with intermediata reliability syaten
i

9 and column 7 and U headed very unreliable system. .

to Thosa columns indicate the choice of unit rice !

11 and then that unit siac exprescad as a percentage of the i

'
12 peak load in the year in which the unit would hava bean

.

I

installed. I

13

i

28
'

;,3
_

15

_.

16
.

p. I

17
:
i

18 ;

;

;

19 !
i

,
6

,

21 i
t.

|22 i

!-

23 ;
.

24
1

26 h
i

!.

.

.
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S29 1 0 The Problem I'm having, Mr.'. Firas ten,. is v. hat your
bwl

2 testimony implion to ma at lecct that all of the unii: :iarc in'

'

2
~

the ten to fifteen percent brackat, and then i;hcn *e lcok at
4

details , te find cut that that is not true , that caly four-

" 5
of them were in that range, and, as a mattar of fact, ncne of

6
them were 15 percent, but all four ucro ten porcent, r.nd

7
the rest are all smaller.

8
I was curious why there wcs an apparent

9
discrepancy between your testimony and the datails of

10'
your study.i

11
A Again, perhapc the cords aren't as clear as

'12
they should be.

13
'

'Ule ten to 15 percent pertains to the.,.

14 f
ralationship on the date when the unit in first

.
'

15
installed.

16 .

That is used as a rule of thumb to arrive ct c

~

17
selection of units. The important thing is that for the

18
very small system, er for the largo system, ne use the sc:sa '

19
concepts to select the pattern of generating unita.

20
The cryly difference being a scale factor of ten

21
to one..

22
CHAIRMAN RIGLER: Is that realistic, though?

.

23 '

THE WITiESS: It is realistic uhen you ara*

24
looking at a large system; when you arc looking at the Chio

,

15
Edison system, it is realistic.

_
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yo o

hw2

It is prchsbly not realistic, '.Qan you ara
i

., ( locking at a very a=all syctam. .:i :ro2 c:va 'rmr b t'.: - - -

u ,

!

e f.* y_: a- u_ y q ,.. iu u . .e , , :. : .nn.
.r. e... . ; i. jq .n. r m.. w

<.r ,r. .u. - .. .. s ..,

.- .> ;

!
.ia . .. m. , m ., a c.,. 4 n g a,. _ . c ., ~, u o. .. . .: u. . .- - , .:. ....-...u .- . .-. y.. .. . . ... -, -, ,

->
.

: ccpacity allocatica stu&..
,,

u

l.nd I'm 1cching under 'rour analvniz cf t'.a vare
G

~ ~ ~ ~

reliabla systaa, and when wa lack undar tr.2 arc'11 cyatxt

colurn, thcre tre hava a serias of vary cen11. unita trhich,
.>

a .narenti.v reoresent vour v.hin*:in~ that thic would '.ncr. racv . . #
9

reliabilief en tha cyaten.
10

l
ue w..,aws ..y , ,,, ., r .a p. ,n . ~,, n. .: ,.a a. ,. .. . - ....~....~..,:,.u,.,..

- ., : ,. -~ ~ . , . . -i s . . . ....
4i

enreliable as its unit ci::o a.cer. u.n en v. oar tnbit:. Hos M.2
i .,..

s -

.1

problen I'm having is that thic roJ.cgates the sr.all t. !.,a .

(.

systen to >;ury snail units, in crdar to got chat high
,,

n .+

relizbility.
-m

Wouldn' t it be true that the cnali cystz. you -

as
10

hcve described under vary relichle uoald be the en- +c -t
1,i

incurred ma:".imum conto of pecductic; for cla dricib'.'?
.

18

T.iB UITN3SS: Forhaps that 1.n tco ctreng a
10

stata mnt.
E0

Tha cost in dollarc per hilcuatt for theca
*

.

.n a
. .

,

*

units would be greator than if Isrger rnits hcd been unnd. |
.

,
,' - -
1

.- - CHAIRM.Ntf RIGLER: So that thare f.:.i c financial l

23.
.

panalty, as I understand your enmple here, nsacciated si 1

24 |
! with achieving reliability that would pecduca scas ,

|

.

| 25 '

,
i

|
'

|
l 4

f i,
.

,

,

I i 1
k

-.
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i regards under the CAPCO recerve allecaticn systca?

THE WITICSS: I think you i entioned ::ha key

ele: tents . Achieving relichility is not en ine:c:pensivo.

3.

objective.,

4
.

If one is to achieve it, it co.its ncney..

CHAIRMAN RIGLER: Lut locking from a public

policy point of view at the overall picture, it,

4

seems to me what you are saying is in ordor to pool and

get the benefits of fair troatment under a formula you any
9

he stuck with these units that nazirai::a your production
to

costs per unit of electricity.
11

And then if you tell me thezu he.s to be a trade ~
12

off between reliability and production costs, I c.a still
13

not sure that this exampla you have given catisfias
14

.the basic concept of equity which you introduced into
15

your testimony.
15

THE WITNESS: I think, because of the reasons
17

that you have cited, the small systems have attenptad to
18

enjoy' the econcray of scals and rt.ove to larger units,and
19

they have done tnat to the e::tont that they have degrsded
20

their reliability and have sacrificed their relichility.
21-

So that while they were achieving econcr.J.es,.

22
. they were allowing reliability to go unattended.

23.

CHAIRMIu'i RIGLER All right.
24

Let's go back over to page 26 of your original
25

.

- ~ _
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; testimony. To your ccaparisena, there, which are

.e similar in nature to the enca en n.. age two of 2:&ihit ad. 1

i

| king at your e::acple of the ccmbinaticn of the verf3 I'

4 reliable larga system, plus the unraliable small,
.

'-here. w'e have the example of c small nycten trying to.

,

incraane its generatfng efficiencies by moving to larger6

p units.

3 THE WITdESS: It is trying to improva its

g economy, yes.

10 * #U " " # Y * * ** * ' ''

, g 50 m units and one 20 m unit, then operating ws an isolated

12 system, hcw much would it hava to car:f in the way of
reserves?g

THE WICtiass: Againtin order to answer i:. hat I would

have to identify a reliabilit-1 ctandard thct t.ho '

To N

%

, system intends to meet. '
, o_s -

..
.

'' -''
..

17 ' ,,'.
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arl 1 CHAIFlWT RIGLER: Suppose they uca the largect

2 single unit out standard. Is that a traditional standcrd

) 3 in the industry?

4 THE WITNESS: Thore are people that u.za that
.

'

S standard.. Again it does not addreas itself to quantitative

G evaluation of reliability. It once again alleva

7 reliability to wander.

6 CHAIRMXI RIGLER: Let's accuus this cystem

9 uses the largest single imit out, that means operating

10 as an isolated system, it would have to carry 50 megawatts
,

11 of reserve; correct?

12 THE WTINESS: That's correct, yes.

13 CHAIPF.AU RIGLER: If I look under that enample

14 at the CAPCO met hod, I find that as it joinc a pool, the

15 ostenaible benefit of which is to increase reliability

and efficiency, and va can look to the CAPC0 ctatencnt16

97 of objectives for those ancwors, that its reserve re.quirancats

la ballocn over what it would have to carry as an icolated

system.gg

20 That brings me full circle back to ny troubla

with the thrust of your te=tiraony that the pool be arranged
z.1
.,

,

,

.

co as to do substantial equity to mcmber partiec. ;p

}
THE WITNESS: I think the missing link in yourg

ireasoning there is the level of reliability that is boing i3
,

achieved under the varicus options you cited. !
7.5 1

1

i

i
k |
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1 If the small system choosec to une a 50 cegawatt

2 unit, which is 50 percent of its peak icad and carry the

[ 3 largest . unit as reserve, 50 :acgmautt unit for rocarve,
f
,

4 you can quantify in probability terms the level o:~ :coliability '
.

5 that that will afford the cuctcmara."

6 If you buddy that system up uith thin 1s:ge,

7 very reliable system, in addition to the reserce obligation,

a baliconing, ac you describe it, the raliability level

9 balloons.

to The reliability level now that theco custottarc

;; will enjoy will be much, unch botter than it uas beforo.

12 If that is not a desirchlo goal or a decirable .':anadit

then, of course, there ic a ' probica.13

14 CHAIRMIS RIGLER: Uhat troubles rae under the

15
percentage mothed coluam, it looka to me cs if both ,

objectivos could be achieved. It looks te no ac if they could16

have the benefits of greater reliability without thal o,

18 cacrifica in econorf or the purchaco of ecenemy ror.cr.re

capacity.;g

THE WITNESS: My attempt with this single imbic20

that is shown on paga 26, is to illustrato that for thace
21.

,

i
*

three different combinationa, a percent recorve22

- responsibility annignment mothod gives you the ce;.r.s Ig
e

answer in all three situations.g j

Wherens the reliability analysie gives you quite fg

.

I

!

!
l

. . , - - k
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1 different answern in tuo situations, and the cene in onn.

2 And the differont ancwarc, chifting
!

l

3 responsibility dramatically frem the ene party to thc i*

1

4 other. i
i

5 Again depending on the relative going-in

G positions of the parties with respect to reliability, and

7 the relative emerging positions of the total uith

a respect to reliability.

g And if you go to the more c::panded version

I
to of the study, you can find thone nmdera that identify

11 the different levels of raliability that will ha nchieved
i

|
12 with those various options, i

CHAIPJLMT RIGIER: You etill haven't schisfied13 j
i
i

g ma as to the point of equity to the various mechers of g
i

the pool.
'

15

If the small system comes in under any of c6: i
16

unnples and I will take just as c:-:amples ifnat I aa going
17

to call the penalty seems to me to be enormous undar
18

the CAPCO method whero they go to SG, where it would have been ijg

50 under the largest singin unti system as conpared to the20

corresponding penalty to the largest systsn which gcec
21.

fr m 200, to 218.*

22

Do you see what I'm saying?-

g
.

31 THE WITNESS: I think so.
3

Again I'm probably repeating u:yself, but startingg

.
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1 with the small system and planning ac you outlined, 50

2 megavatt sine unit, and the largest unit of racerva.,
.

. 3 that type of system trould achieve a very poor n:rginal

4 level of reliability. I would thin?c that one of the cc.upelling;

5 reasons to want to put that cycten with the other cycten

G you postulated, the large reliable cyntem, t.ruld ha to

-f improve the reliability of the cystem.

s' Again, in ny concept, reliability is tire cc:cnen

g danoninator as I have describad it. So if the tiro parties
~

to can mutually agree on a atated lotal of reliability thct

;g they want to achieve together, than to te it ic

12 perfcetly appropriate to work out the responsibilitics

13 for the two no that the responsibilitics arc proportional,

14 Each fellow can expect now to receive help frcm

15 the aggregate in t:ho sano propertien he is going to provide
,

ihsip to the aggregate. -

|16

That is where the equity arises. It is founfcdg

on reliability. If you aro unwilling to devota attention73

39 to reliability and let it come and go as it trill, then ny

theories are not founded 5;all.,

.:.0

CHAIpfAI! RIGIER: Well, the point ?;hich is troublingt.,

.

Ice is the equitablo concspt uhsrc the anall system ha:g
'

to increase its rocerve capabilities so much greater on a, , ,

a

proportionate basis in order to get the benefits of pcoling.g

It seems to m2 that tha cysteals,perhapsya

I
!

!-

.
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1 unintentionally, but the result of the system ic to

2 rig it in favor of either ineffiencies in prcS:ction
.

3 costs for the cmall syct;rn, or a cacrifice of reliability.

4 because they can't alford to get into the pool on the C2200
,

5 method terms.

G THS WITNESS: 5.' hero is no atten:9t to 'Io any

7 rigging. But there is an attempt to asnura that r.n adequate
.

G level of reliability in tha aggrngate will 'oc achieved and

9 will be maintained.

10 Let's turn it around for a mcment. The big very

it reliable system thct was the other half of this :qgothesis

'

12 you set up, assume that system choco to plan frer. day one
i

13 under the same philocophy as the cnall syst s.

14 Nou his reliability is r.arginal or in non-

15 existent and the two together vill have margint.1 !

16 reliability.
'

I7 So comaone has to Onbrace the trore conservativo

ia philosophy, the more reliabla philocophy, and pay the costa

19 that are incurred in achicving that reliability. Scmeone

20 has to do that. That is thsproblem.

21 CHAIR!ET RIGLER: Even accepting that,. you cea,
.

'
!

22 I'm troubled by the fact that under the CAPCO mothed, under
.

. .

23 your example, the large system would really, if it tearo very

1

24 unreliable, only have to incraaco ite :rcam/oc in a magnitude j
,

I

gg of about 2 percent. |

:
.

A i

.-
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' * That would be 13 megawatta cut of 1200 -.cgawatts.

, 2

'; Whareas the little syster,uculd have to incrocce its raccrva
< -. ,

* by mora than 50 parcont none than whct it uculd have to'

.-
!

-

i < 4

'I ~ maintain operating'in icolation.
,

3 .That gets me-back to this cert of cubjectite
.

'.

O definition .of equity that we utcrted uitis.
I- !

I 31 e i
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eak1 1 THE WITIESS: Well, I have a proble'.n with using

2 percentages as a measure of an installed rosarve position.

3 I have tried to convey in my writing here that I think chan*

4 is a totally inadequate mothed for assessing a raserve

5 position.

6 I have tried to illustrate one o the rensans why.

7 of course, you are pursuing percentages. You arrive at thau
,

3 appear to be very strar.ge percentages which to ma is a
.

!
!

g further illustration of the difficulty of using screentagcc.

10 The small systen here, for instcnce, his responcibility

;; has moved from 20 megawatts down to two megawatts.

12 That is a very dramatic change in his percontage.
.

.

But again, I think it is meaning 1cas really.
{13

94 It is necessary to have reserves to cover the requirement: '

for reserves, to cover your planned maintenance, fo-ecd,5i

16 ag s, your seaaonal B rates, your unforeseen variations -

,

in the load, this type of thing.
37

If y u want to cover these things with some I
18

assurance you are going to be adequate, to ma tha v. cstgg ;

sensible analysis to make is the probability analysio which.

,0.

allows you to quantify the impact of each of these things.,.1 ,. -

I

The largest unit rule or the percent reservo |
-

|
rule are simple and quick rules of thumb but the-1 allow |,

c3 i
.

i
reliability to go unattended. Again , reliability, the attain-

44,

ment of it costs money, lots of money. That is why rather !2a,
i
i
e

!

!

. .- - . - .

_ _ _
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4

en%2 ' than try to sort out the benefits accruing frem a

E pcol operation and write rules around that, to ma it is

* 3 more sensible to write rules an to chligaticna which'

4 if those obligations are carried out will assure the achieva s t

3 of objectives. One very impcetant objectivo being

G assuranco that this power systma in this country remaina |
|

7 at a very reliable level which, as I say, costs money and
%

C if we are going to do this in.a community fashion, it is

9 important to me that each member living in that co:retunity

to shouldors his raspansibility in an equitable way.

11 CHAIRMAN RIGLER: I thank you for your annuars.

12 I am not suro you solved my problem but maybe I will let

13 your counsel develop it further on redirect if he deals it is

14 necessary.

15 BY MR. GOLDBERG: ,

16 0 So as to not have veived my right to aak further '

17 questions on theco particular figures here, I do hcVe one

is or tuo questions before I got into furthcr gusaticna clong
,

i
'

19 a similar line which would be perhaps more acticfactory

10 to Mr. Firestonc in that some of them don't use parcentagea !,

n; but look at actual magnitude and numbers.
,

'

22 Before I got to that'and oantinue the li.ie you have

23 pursued, I uould like to ask a few other questions.

032 g4
,

em

,
,

I *
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1 MR. COLDBERG:
|S33

hwl 2 () If all the unit configurntionc of tha cy::.od in you |
t

'

.
3 e:tample are identical uithi.- their - ccpactiva relic':lli ty

I :
,

4 catagorcis, c::copt for tha ten to cne scale factor, cnd if { j
.

S the only other differenca between the syuten is yo -
!

.
i

G assumptions about the nunhar of units and the rencentaga f i

t

7 "of Peak load, then isn' t it trua -Jr.t your vari relisble |

|
'

8 system is actually laca relinSle than your very unrelinble !
4

0

g system in the sense that the very relinblo syctem has a

10 larger numbat of units thcn the very unrclir.h12 cyctem and,,

11 therefore, there is a greator probability that one of thosa
'

I

12 units will be out of operation? f
j- - s.

-13 A. I think you are indulging in cene

14 circular reasoning there. Cortcinly, if thers arc more units, i
!

15 there is a grector likelihood that at any givan time |
: ,I

- ,

a unit will be out of service. That does .not nasa that i-

16
i

that complement of ganarating capacity will have a lover i
37 !

s
-

.

.

I

level of rollability in serving a givsn cenplsmant of lead.73 ,
,

19 The 'f act that you do have more unitc, ench cf which

is a smaller portion of the total is a very ec.apelling j20

factor 10 producing greator relichility rathed then less,,~1
.

.

MR. SMITE: Dcn't you'arrivo at the peint whera
'

22
' 7 ou' risk having more than ene out?23

THE WITNESS: Yes,.v5

MR. SMITH: Sooner or lator there has to be ag

I ,

_ _ ._ ._ j
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balenca between proliferc. tion and rish.
1

TIG ITfNESS: The matheraatical nethods that
bw2 2

4ro involved camputo all ccmbinaticn cf
'

3
'

capacity that can s::ist, and thore is a pescibilit;f and
4

probability casociated sith it that if ycu hava 27 unite-

5
', in this system, that all 26 c.' than will ba cut of

6
service.

'7
That is a VGry Scall prohchility, but it G::iut3.

3
And then there is a probability that five of i:heza will be out

9
at any cne time or si:: or nina or that they will all ha

10,

avellablo.

11

'the mathematice recosti:2c all of thase conbinations
12

and then thoso cc=binations are accoured against the varicua

13
loads that will be called upon to b.3 cerved.

14
So all of this is put tcgether to que.ntify,

15
then the resultant computed level of reliability that chic

1G
-

capacity complement trill achievo in serving this 1 cad.

17
If you hava the scc total nuaber of nog.utatts

13
in a capacity ecmplenent, but the total la a:nde up of

19
fewer units and, therefore, larger units , then that

20
capacity ecmplement serving a given load will achicvo a

P.1.

lower level of reliability than the capacity complament
,

22
that is made up of more and smaller units.

. .

' 23
MR. SMIT 3 The ratio of reliability to nu:rher |

of units in a system is not indefinitely invern. |>

5
:

!
_ _

- ,- - --sw.y - -m-----
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bw3
1 Doesn't it lovel off at a point? '

2 THE liIT:lESS: 7es , it does,

*
3 MR. SMITE: If that question doonn'; :: ::a ,

4 'sense, please fool free to acknowladege theit.
.

5 THE WITNESS: Tnis reliability and thit: cr.nly 31.3
4

G of capacity serving load ic cartainly not a lincer relatf.onchip ,

i

7 ar.6 thers are several significent para:r.atcra th.2t -

interact and sometir::as ena gets fooled and they act 5.n n nef3

9 that you don't cuspect.

10 If you wore to act out to supply a givan land
i

11 and rail of the charactorizations it has,erith Jayy ths
,

i
12 model I have assur.ed hero, 27 genurating units totcl |
13 megawatts equal to 120 percent of this load, you uould

14 achieve such and such a level of rolicbility.
,

15 If you would add a couple of nero units here, '

l,

1G you would achiave a higher level of reliability, but nct ' '

t

17 much higher. i
,

18 If you droppad off a couple of unitt fren narc, you !
?
.

19 would achieve a lower level of reliability cad the !
I

Io degradation would probably be substantially granter ti:an uhe [i

21 improvement you sought by suapping these units. |
.

22 It is that sort of thing.

'

23 So you reach a point that if you sdd .x2ditional

2a units, they don't improve your reliability enough to justi9/
125 the cost of adding them. And this, of course, in tha thing
|

i
:

I

__ ''
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;. that you are searching for or tho cysten pinnner la 2earcningt

?. for, to try to find the right mz&2r of r.egosahts of |.
.

i

j a raserve, and the proper pachtging cf thosa negwatec in-

,.

i a big unita, littis unit, what hava you, to ranch tha ecoat:aic 1 +

,
-

,

i

j 5 optinum, to achieve the relichility geni.
'

|
'

6 MR. SMITH: You Want the largest unitre pesaible,

; y| consisten with ha ring enough units to ccsure adequate.
; 1

e raserve?

' .
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34

',

enkQ T!IE WITNESS: Right. Agian, thars is another

2 compromise that comes in. Tho larcoct unin pc0Jiblo, th:

'

3 larger you can movo scans the icwer the coe:. in clolle::e

4 par kilowatt for that unit. It maanc as you tand to uca larga:s
.

5 units, that you will have to buy more magcuattu of recorve

6 in order to achievo a given level of relinbility.

7 There is a race between the lower d 11nra por .2110-

0 watt and the more kilowatta it requires.

9 MR. SMITH: In CAPCO, didn't you tako in to

to consideration in arriving at your mathed of alloca: ion,

gg the relative size of.the invididual co=panies.

12 - THE WIIl4ESS: We tock into considoration tha

13 characteristics of the co= panics, the characteristics thct

14 have impact on reliability. Tc tho bost of our ability,

15 we took into consideration all of such characte.riaciar

16 r each of us and each cs us as we came to the CAPCC grotp a6

37 to speak, arrived with a certain cet of operating ihiloacphiec,

gg a certain complenent of c::icting genercting equipuent, cortcin
,

gg interconnection arrangements with outside parties thct all had

.0 impact upon the reliability picture.,

All f these paramotors are input into our ovaluatica.
. 1

;

,-.

MR. SMITH: Then, ycu certainly cannot cacrifica
{

ec n mies of scale to relicbility?23

THE WITNESS: Ua thin't that we a.cc achin-inn l24
,

i

,5 some economy of scale by being able to use larger units in !c
!
;a group than we could uso by ourselves. j

| i
t >

; i
-

_

$ *

_ - _ - er "-
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i

esk2 1 But we recognita that in order to achiave a given |

0 lovel of reliability, while using theca larger unico

*

3 ve have to buy mora magawattc of installed capacity then -

!
'

3 we would have to buy id ue chose to uso smaller unite.'

.

3 But taking those two compating factora, uc havo | ,

1

0 -riod to optimize that co we do achievo a not icucring j

!

7 of our costs. ;
.

3 BY MR. GOLDBERG:
.

I
g Q Me. Firestone, before ycu anctified that

i

to g nerally speaking, inrge units have a higher outage rata j
i

ehan smaller unite, is that correct?;; ,

12 Yes, I believo I testified to that. IA

0 What in 50 percent of the cmallor syctem's cnnuci33
:

peak load, referring to your example. !74
|

CHAIRMAN RIGLER: Which one? !i 15
'

i :
'

"

BY MR. GOLDBERG:g -
,

Q The example which begins on page 24 and over on to
i17
i ,

25 and 26. It is Mr. Firestone's testimony.g
t

7g Yes, well, I postulated a n=all cyctem hcVingA
;,

'

an annual peak load of a hundred megawatte. So a 50-acginn.tt iso.

,

unit would be 50 percent of that peak load.

O What is ten porcent of the larger systems cnnual

peak load?.

- A Ten percent of 1,000 megawatts vould ha 100 megacatt s.

Q So, a unit = qual to only ten percant of the larger ;,

45 '

.i

I | |
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eak I system's annual peak load is actually largar than 50 porcent

2 of the smaller system's annuci peak load?

3 A Yes, it is. I don't know if thera ti ; sceu"

a confusion. When you were reciting a while ago the differancan
.

5 -hat we have in input in this study between tha large systcm

o and the small, you said the units wer2 identical e::copt

7 for the ten to one scale factor. We also utiliuod what Je

8 felt to be the appropriata forced cucaga rcto for uha unit

g depending on its size and magawatts. If we used a

10 ten megawatt unit in the amall system, it might have acsociatac!

gg with it a one percent forcod outage rate. Tha carrespuu,'ing

12 unit in the large systen would be a 100 megawatt unit and

g3 it would have associated with it a tuo percant forced

34 outage rate.4

15 The impact of highar forced out ge raten with

16 larger units is boing felt with thic study.

0 You made those assumptions for the purposen17

f this study, is that correct?
18

A Yes, although again we felt se were makinggg

20 reasonable assumptions based on our knowledge of the way

units of this size seemed to be performing in tha industry.
. 21

9

*
23

24
,

|

|

l 25

!

_

_
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In reality, they eculd differ frca you acnvcationsTfarf Q

2' A Yes, they could.

'

3 0 With recpact to Exhibit 1 reviz:d of
.

I

4 Applicant's E::hibit 125, it is my underatanding that the j

i,
-

3 capital A appearing on four in parenthesoc reforu to the -

|
.

G very reliable cyctem; is that correct? |
)

7 A Yes, that's correct.

3 Q Capital B reforc to the internsdiato cyctom? ;
i
t

g A Yes. |
!
!

10 0 And C to the very unreliable cycton? I

i

11 A Yec. -
i

12 Q Looking at column 7, would you piccue cr. plain 11hy

13 the positive margin in decreasec uhan going from the Tory

14 rdiable to the intermediato system, but then incrensca uhen |
|

15 you go from tha inte :rediate to the very unraliabla? i
I

76 A Well, I have no explanation other than that ia !
!
,

17 the way these various parameterc fall together to produca

13 the positive margin, magnuutt day nurber. |
i

10 Q Wouldn't you e:: pact those positivo unngins to !

o
'

20 he steadily increasing ec uo trent from tho very reliable

system to the intermediato systen to the very unreliablo23,

system?, , , ,
-

A I think you mann the coraerse of that, don't you?23

Positive margins represent ability to help othorc cr reallyy

are surpluses for the fellow that has then. In tha Sirst25

.

$
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.

I brusn you enpoct as yce irprovo tha reliability of the

2 systems that the positivo margin would incronsc. Thec

~

3 numbers seem to helic that.

4 Again I just recite thtt this ic a ';ery cc:npler
.

5 analysis and the forced outage ratos associated with the

G individual units hero and the Vay thsce capacity conditiona

7 can exist as naasured against the load racuircasnta
f

8 produces numbers like this. '

i

,9 0 Yes, I am sorry. I believe you are corract. ,

i

10 one would expect the positive cargins to decreace as un go .

11 from very reliable to inhcrmadiate to very unreliable; is -

12 that correct? I

i

13 A I think youccid it the same way you said it the i

,

f4 first time.

15 Q I don't believe I did. An uo go from very

1G reliable to very unrollabic, let's make that long jucp, -

!
'

97 would you expect the positive m,argins to incrocco or

decrease?18 ,

A As we go from very relichle to vary unreliable19 r

i

20 I would expect the pocitive margins to bo decrs: acing.

Q And would you then explain why they increace?
'

.a3,
,

t-
A I thought I did bafore we got into the confucien22

about which way they were going.23

Q I believe your explanation una that it in rory
|24
|

complicated and that is just the way it turnc out. 'gg

!

!
4
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1 A Woll, there are interacting factora, coir.c of

2 which ,*ould be going one way cnd tocc another. Is

a depands on which fcctors is having the wood i sac tha;: trill

.$ determine the ancuer,
,

5 And I'm saying that it 10 richy, short of

making thic calrulatica, with a largo digital cenputer to6 q

y try to forecast what the ancwor ic going to be. I'va

e learned that from bitter er:porience.

9 Q This method is very dependent upon tha ont?nt of

to the computer and it may give you res:ults ca you :soa hora

g; that you might not a:tpect just from a qualitativa en lycici

12 is that correct?

13 A If you are implying thera is nomething lacking
i

14 about the use of the digital ccmputor, I disegrou.

Q I'm suggesting that thic mathod ic very dependent15

16 n the particular progre.m you cro using and en tha -

particular output that you .get from the cotiputer in that itg

gives y u results which cunlitatively ycn night no: .ngsetis

to got?
10

0 No, I would not agree that the output is wrjA

dependent on the particular progran end pcnicular comp.2ter. |.,
. of

The mathacatical procescen are rigorous that rro3

u;ed here..

g

Short of someonc crring in inputting the data,3
!

; it is possible for indapendsnt partica to make this
/s-,

:
|
!

l n

1

- -

_, _
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1 calculation and arrive at the came output n etarc cr

2 the same answer.

'

3 In fact, we in CMCO do that. Zot this study

5 but in practice when we era doing thic to am;ign
.

5 capacity and reopensibility in CMCO, thic is of cuch

6 'importance to us that it is our practice te have tro

7 phrties independently make thcae calculations unit than

3 se check our results to cao if they agroc, and if they

9 don't,we go back until ice find th3 data orror Unich has

10 produced the difference.
3

36 11 0 Isn't it true that associated with the output of

12 all computers, no matter what type of numerical nethed ic

13 used, that there is something called th'o round-rif error? |

14 A That is an aufully broad question. I'm not

15 acquainted with all computers and all uscs and all outputc.

I can't answer that. -

16

Q Do ycu know for a fact that when n problem ic37

;3 solved on a computer, that the numbera '.thich come cut

39 represent the exact solution of that problem or only an

20 approximation to the scintion of that problem?

A Well, in our use of digital computer:3, t. c, !.

normally instruct the machine by way of the p:togra a tog

carry the degree of mathematical accuracias wo feel is*

g

appropriate for the probicm under study and if wo fccl thr t3
significant

four/ digits to the right of the decimal place is the typeg

t ,

-- . _
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1 of accuracy we require the computation will produce that
2 for us.

* 3 Q When you cay accuracy,h eon't that ingly there in
4 some error?

.

5 MR. ZAHLER: Ohjaction. I thin!: thic is the

6 third time now.

7 CHAIPl4AN RIGL3R Sustained.

O BY MR. GOLDDERG:

9 0 I will give you an example, suppose you wanted

to to program the nun:ber 1/3 cn a ccrputer. E w.t decir:ial

11 equivalent is equal to 1/37

12 MR. ZAHLER: Objection. I'm not cure

13 this is very productive.

14 CHAIR'4AN RIGLER: We apptociate your 7cint.

t

15 BY MR. GOLDBERG:

16 0 If we look at System A, the very rei.iablo systeec.,-

37 and look at your ratio of pocitivo margins to negative

18 margins, the denominator of that ratio is .05; ic that

39 correct?

g A That's correct.

21 0 And when youcompute the ratio of pocitivo

22 margins to negative margins, you arrive at the figure

g 38,983.16, am I correct?.

A That's correct.24

Q Suppose instead of .06, the dancminator were justg

i
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1

1 cne one hund..odth lesa, naroly .05, cc.n jon tall no quickly 1

2 what the PA! ratio would he then?
*

3 A Ho, I can't, but the fact is tha dancninator

4 ic .06 and not another nunbar.
,

3 Q Mr. Firosteno, could you do a calculation?

G If P is oqual to 5481.06, and N is equal to .05,schat is tha

7 ratio pal? '
.

!

O MR. ZA1ILER: I would objcct. If Mr.GoldbErg

0 has dono the calculation u? will accept that. I'n not sura
i

10 the witness is in a position to carry that out or Fhat it

;; is proper cross-examination.

12 CHAIRMMI RIGLER: It is in encesc of 100,000.

13 BY MR. GOLDEERG:

g Q Do you agree with that?

A Ansume the denominator is .03, then it tmuld be twicy15

the am unt. -

16

Q Ascuming the denominator la .05 -g7

A If **. vere .05, it would be 20 times the ner.arator igg
:

or ovar 100,000.
19

0 With just a change of one one hun:"redth in20
(

the denctainator, wo incroaco the denominator by well over !
,1.

11,000; correct?
22

A I will accept your arithmetic.'

g

O It appearc from these numbarc in column 3 for the,,~4

negative margins and column 7 for the positive margins, that
25

.
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1 they all go over tuo placas to the right of the decimal
2 point.

* 3 Suppose the N in System A camo cut to be .036.

-l Would you use .05 or .06 as the denominater?
o

5 A Well, if these numbers had turned cut to be

6 different --

7 MR. ZAHLER: Objection. The table spt.:aks for

8 itself. Those are the numberc. We aro talking non about

9 what if the numbers were different or this way or that
10 way. I'm not sure of the relevanca.
11 Mr. Firestene computed the nn"bers and he put

12 them in the table. I don't see the relevance of tha
13 questions if the numbers ware different, what woul:1 the

14 result be.

15. CHAIRMAN RIGLER: I'm not sure. I vi31 permit

16 him to ascertain the numbar would be different .t.f tha
.

17 numbers were different. That is proper cross-e:=.nination.

13 I'm beginning to wonder where you are going

since I can accept the fact that the ratio trould chango if19

20 the negative margins are changed. Probably the >itness

. 21 would agree with you on that, too, i
i
>

22 Putting that to him ts a fact, then tihere do you |
1

1

23 want to go?

24 MR. GOLDBERG: Mr. Rigler, it may bo appropriate in

25 my responding to that to have the witcoss excused, because I !

.

|

t ;

..
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1

1 think it is a little mera than merely the ratio

2 changing-when the doneminctor ch ngos.

*
3 I have a responsa, but i t.ouldn't 'tr.nc to .

1

-1 influence the witness.
.

36 5

6

|

7 ,

; 8

1
9

|'
-

10
1

12
:

!

13 ,i

14
i

t

. 15 .

I i
:

!1 16
-

;

-

;
i .

17 e

,

la
4

*

19.

i

20 |

2I; j*

|
22

.

24
i

O .

i.
!

I
J I

-
, _

-

. , , _ _ _ . _ . . . . _ . _ _ _ _ .. .,.
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S37
~

2 i CHAIRMAN RIGLER: We will e;;cuna ycu,
bwl

2 Mr. Firestor c,probably until tcrorrc+r mer.ing., ir. view |

. 3 of the hcur.

4 (Witness temporarily c::cused.)

.

5 CHAIRM;E RIGI.23: I will hear Mr. Gn163arg's'

6 argun: ant on that and then no will raccas for. the :iay.

7 MR. GOLDBERG: It is the Staff 8u contentien

f.8 that this syntem is e:<tremely consitiva to very 3:n:11

I

o fluctuations in the negative cargiu day =. |

10 Eccsucc in horently the Jyctom inc1tdez as it

I
tt necessarily nuat, with raspact to any iterativa procac:::

12 or m.marical techniqua, both of which vore uced by
g

13 Mr. Firestone in his method, inherontly includsc rotmd-off
I

!

ta arrors, truncation errera and, becauco of the errora, clens ;

i

15 the racults can significantly differe frcm waht.they, in !
,

16 fact, should be, if the exact figures were uned. - i

| 17 Becauco the system is so sencitiva to the j
i-

.

is dancminator when it is very small, an it in hem, it !
!
i

19 immediately, Staff schmits, casts doubt en the reliability
|
i

20 of the system j
|
t

1 MR. ZAHLER: Mr. Chairman, if I can rocc. end '

o
.

22 to that for a cecond.

23 The argu:mnt nr. Goldbe:S sets forth iu plausihla.

l
under a whole cet of accu =ptions that don't or havan" t bacn.,4.

25 -
substantiated in the racord, tie knew the digits are carried

.

~'
,_
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to two significant placas. There is no indication

how many significant places the ccapu cr program carr.'.eG
2

i
.

the digits to. He talks chout che chcnga of .0G co .05 .

3.

without indicating thct is a 16 porcent change.
4

We don't kncy what tha loval cf ccouraciac,

5

of the iterative progr:n is, he in talking chcut, nhether
6

it would pick up 16 parcent change, although in chnolutu
.

'

7 i
e

magnitudes Mr. Goldberg might find the ntr.'hars va:'/ su211. '
.

8

Until that foundaticr. is 1cid, I d nf t undor tend..

9
'

the basis of the questicaing.
10

,

CHAITd!AS RIGL32: Just lecking at tb tr610, it is
11

clear that in making the u.athematical calcult.tions, ca.all
12

changes could produce changes in the ratio resulta.
13

|
Mr. Goldberg has characcerized them as

14

significant. I suppene that is n point of debate a; un
,

15 .

at what point they would boccme sienific:.:nt, clear:.y, ha i
16 |..

is right, if you affect the nege.tive mergin it ic going i

17
to have an influence en the cnswerrin the e::n.mpisc

IG

used that ratio could change by ton thouarma peints.
.

19 i

Accapting that as trua, I still don 'S V:Q:3=nd I
20 i

your point, Mr. Goldberg, You cay this ccsts dcubt on ths |
21 i

validity of the system, which apparently C.UCO is opercting*

22
unde r.

23-

"' hey , at le as t ha.va not acrapped the
24

system thus far, because it produces results that are tco !
1

25

1

4

.- .- 3
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far beyond their expectations,
1

'
,

bw3 MR. GGLDBERG: Hut also the cfates .nich |2 i

4 i

j they would imposa on other systenc, if they wore to join
|* 3

CAPCO and the point tihich hepsfully will bc catablished at
4 j

the conclusionof Mr. Firostene c crces-enmination ic !=

I5

that this method affects small syster3 to a vary m:ch
6 j

greater degree than it dcas affect large systa=3 by virtru !
7 !

'

of the magnitude of the nurabors alona. I

8

When the CA?CO sathod is applied te small cyctn=n,

II believe thera are carious prc'alona with it.
to

CIIAIPJIAN F2GICR: They night even concsde
11 ,

that point. |

MR. ::AIILER: I may or nay not. I have
13

a hard tima understanding Mr. Goldberg's point.
14

CIIAIP.'EN RIGLER: Think about it cWrni,;ht.
;

15

'i

16 -

j

i ES38
17

!

13 !

19

20
i

7.1 !
. ,

!

i
22 e

|,
23

24

25

|

__ , _ ., ..
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aakl MR. ZMILER: The prchltn I hcvs uith Mr. Coldbarc'sy

3 statement is that number don' t 1cck Icrge er encAl to a

3 computer. You can carry occ tha it9rativa pr0Ce33 to anye

4 degree of accuracy you desire. It depend:: cr. the circucutancad.

.

5 If y u look at line 5 en the chart, with a negativo cargi.1

of 4358.33, a change of .01 would have a negli;ttleg,

1

effect.7 He accumes that a change frem . 05 to .05 1:culd taka

place in the computer progran and wo don't know that.3

MR. CCLDB2RG: I asked him shout t':0 arrorsg

associated' with the methods that have bcon uced. In nie10

testimony ho states that an iterativo p>:ocosa tras unsd.g

He states he used a computer program. I hcVe triac

Tto ask about the errorc acocciated uith the

methods and he doesn't know anything about them.

I question his ability to come in aa an exp..+rt

and testify on these figures when he does not know the

underlying techniques used to arrive at the fijuren.

One of the noot important parts of numtrical

:

analysis is the analysia of errors accociated with tha math: del.

Some methods don't converge co they give you
a0,

absurd results. He knows nothing about the es - Ys --
v

. a
$.

MR. 3Mit.ER: Ilr. Goldborg hasn't ached thceo
22 '

questions..

MR. COLDBERG: I willstand en the racord on that.
24

MR. REYELDS : Could I ack the Staff a qucation
25

1

.
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eak2 since we are in a collequy of councel. I am curious*

i2 as to whether it is Stafi's pooi+. ion that the cuali
i,

O systems should be in a position to ccme to CA?CO and chance*

I
4 the CAPCO system of operations as a condition of m~?'" hip?

.

5 Is that what Staff is contanding? Tha small cys:cm.s ,

i
e

6 shouldhe in a position to insis on the change in the event
!
l

7 they fael the sensitivity is not quita as tuned as the |
'

g cmall cystems would want it to be?

'

MR. GOLDBERG: We don't have cny comment :ng

that.to

RR. REYNOLDS: It is relevcnc to the pccition ,
;;

he is asserting, it seems to me.12

|
CHAIRMAN RIGLER: Thct is comething of interest

13
"

to the Ecard. I am not asking yce to rsspond to Mr. Reynolds
14

but as I 1 ok at the rccord to date anyway, it is difficult
15

f r ie to conclude that the P/M system was designai to -

16

have any effect on new member applicants to CarCO. The
7

record suggests that CAPCO really was not contemplating;g

"*" #"" "#U*
19

era may eap n n controversy wimEmr Enia
20

' wa's by design or merely accidental. Monathelesc, Tight new,
,

it does not appear there is any relationship betwcen CAFCC'O,
22

let's call it experisentation, with the new 2/M systen-

23

of calculaning reserves and any dacire to affect the

competitive position of any non-ncmber of CAPCO. Ucu,

..
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oak 31 if that is the prosent state of the rccord, than Mr.

2 Reynold's question beccmes fairly interesting in the event

.
3 we did decide that there is a situation incenuistant with

4 the antitrust Inus and we woro c:cenining the qupstion c# "

1
-

5 relief. I

6 I think it is a question which pachaps d2tsrvac

7 some thoughtful. comment by the oppocition parties,

a You are asking, "r. Reynolds, if a system uhiah

~

9 was~ designed to be fiar for the purpoccc for uhich it was

10 designed and without any anticompetitive intent, hac to

11 be changed in order to accommodate nou members who are

12 roluntary. applicants to the syst2m, is that corrcct?

13 MR. REYNOLDS: That is one way to frtno the

T4 question, yes.

c38 15 !

16
-

17

18

19

20

s 21

22
<

. l

23 )

24

25

i
6
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arl CHAIPlm RIGLER: It scens that that in a tair -

?. !
quest.icn. I will ' leave it uith ycu ovarnight. !

3 I
.

I can~necapt much of what you say Q:.t
J8

ismall changes and fine-tuning of docincl pointa ucy adduct ',

3
the results.

o
-If I acespt that, I still ccmo to a "ao Piet"

7
conclusion at thic point.

G
MR. GOLD 3 ERG: Ce are then :lt tho point of ralying |

9
on what Mr. Firestono talla us and relying on the numhare

10
ha gives us when apparently he dcean't undarstcnd vary :tuch

"
chout the techniques that were uccd to crrive at thoco

t "'
numbers.

i
13 II think thora is a serious question as to hcu

!

14
much we can rely on what Mr. Firestono tells un in light of

,
- i

i

his own testimony about his background and u-;e of p. abcbility 1
!

TG i'

in mathematics.
,

17 1

CHAIRMAN RIGLDR: I gathar he ic trying to tell !-
3
iIG

us thera are no serious dictortions within the CTJCO i

|E'

systems as a result of the method they hevo chosen to |
t

'O *.

offect reserve-sharing capabilitics. i

i.
"I IAsstuaing there are various systeata and various j

o

U formulas which could be used,'and they arc using this
,

U one not for any anticompetitiva intent, I wondar uhet

9,, your bu: Hon may be in ter=c of relief to shou they may he
,i

: 1

i"c.
,

forced to adopt cons other system?
i

- .

I .

a i-
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1 MR. GOLDBEF.G: Supporo the CAPCO group uccs this

2 :nethod as a requiroment for participctica in the G?CD i

*
3 pool, and they ocy we have computad everything cud '.tara

4 is the reserves you would be required to havo or here is
.

5 the capacity you would be required to purchase f;am E.a

6 nucicar units.
L

7 Hero are the figuroc tutd here cra the negz.vaht

a capacity you have to purchaco, because this ic the systan er

9 technique we use.

10 'vrno is this system to go to, to fin'd cut

tt whether in fact thoce figures are correct?

12 They can't go to Mr. Firectona and he is the

13 : nan advanced as the expert on thic tr.athed.

14 Who do they go to, to find out about the

15 underlying technique: cnd underlying error analyais?

16 If they have a better expert, I would like to

neo him ustify.37

MR ZAELER: I would just object to the73

79 characterization of Mr. Firestone's expertico here. Tha

20 question -- I don't think the record supperts th; atatona:ma

Mr. Goldberg is making so to uhat Mr. Firostone's enpartico,1. .

qualification or knowledge of the cystems.22

I don't understand the fcundation "f61r+tho*
.w

asperciens being cast en this record, really.4.,

1

_ CHAIR $'AN RIGLER: On that note, wa vill
2d '

t ,

. _ _ _
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1 conclude for the day and reflect on the eclloquy of tha

2 last five minutos.
T

* 3 When we resume tocorrcu morning, I uculd like
t

4 the .Tpplicants to reflect on - the 5 card may :. .ilo j
.

5 directly.

G I was going to ach if l'cu uculd stipulat

7 with respect to small changes in the c01tsn aff4*.ing

8 cmall systems. That may ha mero difficult then ruling

,o on it directly.
.

10 MR. EE'R70LDS: Sinco no arc on tha record, I'r
|
i

g; not clear as to what you vant us to reflect on. !,

12 CEP.IEMTd! RIZ2n: I want you to refican on tho

answerc to the questions the Doard hna raiced primarily,,
.a

g with the opposition parties.

15 MR. I2YNOT.DS: I. thought you indiccted the Daard
,

I
!G might rule on sonothing relating to sm?.ll chcnges in esitca:

|
;
I8 as they impact on column 9. t

.
u ,

t
'

73 CHAITOAN RIGLER: tie have a pending objection

gg from Mr. Zahler which we are being acked to racolva, which
g
i'

is why we were sched to encuce the witnocs. II.0
!

MR.ZAM M: There io an objection pending, f |**3
,,

9
,

MR. Ri!"uiOLDS: The question I'm reicing, if the |3
2

Board intends to rt0.o on notathing I want to be clenr as to. g

what it in so es would hava opportunity to spath to it.y

CHAIRM7.N RIGLER: It uculd he Mr. Zahler's last.di

!
!

|
1



ar4 93G1

1 objection.

2 (h h*:'.oupon , at 4 : 30 p.n. , the h:arir.g
%

3 was adjourned, 'o raconvene at C :3 0 a.:::.

Wednesday,l#z.y 12, 1975.) !d
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