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This 1s a continuation of a hearing before the Atemic

1)

Safety and Licensing Zoard in the matter of Sosten

Edison Company, et al, Pllgrim Nuclear

Station Unit No. 2, Docket 50-471.
W1ll counsel please state their aprearance?

MR. LEWALD: My name 1s George H. Lewald,

n
ne
win
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MR. MEYER: Michael B. Meyer, Assistant

Attorney General, representing the Commonwezlth of

Massachusetfts with offices 2t One Ashburton 22 lace,

&
v

.

l-x-'

\O

locor, Beston, Massachusetts.

MS. MULXEY: Marcia A. Mulkey, representing
the NRC Starff, Washington, D.C.
DR. CLEETON: Alan R. Cleeton, 22 MacIntosh

Street, Franklin, Massachusetts.

-
"
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Counsel fcr the Commonwezalth of Massachuset

(Commonwealth), Alan R. and Marian W. Cleeten

(Applicants), hereby stipulate and agree to
follewing contention
Cleetons in this oreoceeding,

of the Licensing Boeard.

- - -2 -

Given the guldelines established 1

r

"
—

(43 FR 37433):

(1 An accentable emergency plan ¢

be develcped to protect persons within and bteyond

LPZ of the prcposeé site; and

plans as set forth
port are inadequate.
That is the end of the sti

signeé¢ by Stephen M, Leonard, Chie

o~

Protection Division, Counsel for the Commonwealth

Massachuset®s; signed by William S, Abbott,

£ the Commonwealth and

to 10 CFR Part 50 and the proposed amendme

o
e
}
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Courisel for the Nuclear Regulatory Commissicn.
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entitled "Professional Qualificaticons of We

and ask vou if that is yours?

Did I prepare this document? Yes, I aid,
Do you wish to make any changes toO this?

YNe.

Y- . -
o

and belief?

Jes.

MS. MULREY: Mr. Chairman, I move that

y X = . . -
this five pace document entitled "Professicnal

Qualifications of lWen S. Chern" De admitted 'into

1

evidence and bound into the transcript as if re

MR, GOODHOPZ: All right. It is so

ordered. It will be bound in at the end of today

transcript.

How about the stipulation - -self of
affidavit of Dr. Chern?

\ g ray ST - - & 2 PTTT X e

MS. MULKEY: ot the asfisdavit, uEs

- -~ - mossm Y s 8a - -

the professional gua.lllcaticns.
= g o A o BN - i
fR. GCOCDECPE Ll Fight.

MS. MULXEY: I have provided the rep

with 20 copies. Copies were sent to the Board

Commence Court ’?epo-:tuzg Co.
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and ¢c parties v my letter dated June 22th. I
have extra copies, should anyone wish them,
Dz, Chern, I show vou a document entitled "Regional

Econometric Modael for Forecasting Clectricity
Demand by Sector and by State, by \7. S. Chern,
R. E. Just, 3. D. Holcomb, an2 . D. llguven,

NURESG/CR-17230, ORML/MNUREG=-43 and ask you to

Is it true and correct o the best of your kncwledge
and belief?
Yes,

MS. MULKEY: Mr. Chairman, I would like

the document mariked as staff pxhibit Yo. 63,

which may be skivoping a number. If you have a

better memorv. I chose 53 becaus2 I am sure of
the number.
MR. GOODHOPE: %Ye will check *his ocut.

e make the record clear scme time in the future

- = 9 : Y aw T
80 that 54 is a blank.
e Ve PRy o r ' Pl S -2 —~ . — -
8. MULXEZ: I move that this dogurent
he recnived as an exhibit in this proceeding.

Copies of this document were provided to the Bocard

Commerce Court ’4%pc Ln9 Co.

BOSTON, MASSACHUSETTS
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a green-~-covere

AR,

o
0

to get a co

'a

' 4
APD
MR.
on that date.
MS.
Lewald.
to the answer
were mailed
MR.

objection %o

an exhibit. I would just like tc be pr

IEYER: Yo objection.,

LEWALD: I don't beliave we have got

"
d coov.

GCODBOPE: You have a drafe.

MULZEY:
cAN A -

You were cn the service
with an enclosure of a letter of
arently there is some coniusion.
LEWALD:

ilot a green copvy.

MUT.RTY »
.. -

I don't believe so, Mr.

0 the staf

‘fay 25th, I believe.

well, I don't raise

w
o
<

= S d : & o Red s 2
tihe acmission of this cdcoccument as

(8}
<
'0
Sl
17
b

with a copy at socme <ime.

Comtcz Cou':t c’?zpo-:térzg Co
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We have a blue ccvered copy.

Aprarently we got a blue copv

The blue’copy was admitted ag an attachment
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MR, GOODHOPE: All right. We will receive !

Bl-1l 1
il'fm ! ;
2 | it as NRC Exhibit No. 60. It will be so entered, and
3 ! it will be bound into the record.
s | MS. MULKEY: %No. I only have three copies
i . . .
5 |l and I do not want to have it bound into the record. .
g i I would just introduce it as an exhibit.
i MR. GOODHOPE: All right. With this, we
7 Y B
s | will receive it into evidence. .
K] i
s )
B (A document entitled, "Regional |
I Econcmetric Mcdel for Fore-
w0 casting Electricity Demand by |
1
I Sector and by State, was
11 | received as NRC Exhibit No. eo.i
, |
vz | Q Mr. Chern, would you briefly summarize for the Board '
‘i
. 3 ( and the parties the Forecasting Model which you have
i .
i developed, something about its history, its evaluation
i
- i proceedings, and its acceptance in the community of
s
- | users-of Porecasting Models?
, |
- il A Just a brief review of the model? '
8 Q Yes.
i
| 3 . 4 I
o A We have been developing it by now for about three
2
o or four years. I think we started to develop it in
May cof 1976, and this is the project we ars Zdcing for
a
the New England Regulatery Commission.
22
’_ Now, the mcézal we have devaloped, what the
‘ model contains, at least in this report, is very,
24
’ . really, the second generation of the mocel we have

Conunucz Court d?zpoztir.g Co.

BOSTON, MASSACHUSETTS
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This is an econometric model. An

econometric model means that we use historical data

and establish the demand eguaticns.

The deman

equations mean that we describe, whatever the

demanéd of electricity to a set of variables were at

least suggested by theory, economic theory,

dependent on

of electrici

the various characteristic

ty.

For example, the residential

electricity
economic var

price of -.ub

perronal income.

variables,

variables,

also as a function of a set of

Now, we use heating degree days and cooling

degree days

effective variables of

customers as

So

and we astim

Commerce Cournt cﬁ’zpozting Co.

iables such as the

ané there is another

such as populaticn,

is specified as a function

stitute fuel, o©il, gas and

Those are the set of

(3 1)

set O

because of the

introduce the number of

£

, that is the kind of

ated, based on hi

177]

BOSTON, MASSACHUSETTS

congervation

emand

-~ - - ~4
torical data,

h

8 O

demard for

of a set of

coal and
economic

demograpnic

household size and

chromatic variables.

natural gas on demand fecr

function,

»

and also

price of electricity,

consumption
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25

example

residential customers of electricity.

Okay.

develcoped the model, as I indicated, as

a

&s being sensitive to economic wvariables,

variables, to climatic variables.

11,236

This is an econcmetric model.

I listed was to describe the behaviocr of

We

sensitive,

tc demograpnic

Those are

the

major factors we believe affect electricity band.

I said chromatic

forecasting both demand electricity, demané and

Did this point go back to the other one where

QOkay.

electric prices by states and by sectors

and should be climatic also.

The mocdel we develcped is capable ©

-

By sectors,

I mean the residential customers and industrial

Those ar

just one of the eight sensor

<
.l
it
.

ey

i

2 the thr2e ma

SeCctors.

Jor customers, the three major

classes of customers and by the states we ar

he 48 states and the New England Region

-
-

i s

As I say, we have developed this mecdel for

about three years by now and the methodology we

is a constant redevelopment and imprevem

orevious models used by others thart mean

e cita

4

but we,

studies

e -

Commnu Cou'zt c’?zpoztirzg Co.
BOSTON, MASSACHUSETTS

regions that we're dealing



Bl-4

10

1

12

13

14

15

17

18

20

21

23

24

25

also Professor Carko an

Joskow, for

11,237

the very similar

methodolocgy they used for the developing regional

electricity demand models at M.I.T., which are also

based on the kind of methodology and on the methodology

in specifying demand equaticn used by Professcor

Taylor and others.

Professor Taylor is from the University of

Arizona, and we have updated and improved,

the methodolegy.

basically,

Now, in the course of developing this model, |

we, myself, have participated in many professional

meetings, and have, you know, prepared the shop

versions of the papers.
.

For example, one version of the paper wil

.

[

be presented in the Journal of International Znergy

and one other one will appear in the Future Managing

Sciences, and a paper was alsoc goi

ta

in

Conference.

-

NI proceedings on the conditions

be published
the Pricing

The Conference was held last year, and thers

also is a paper which will

.
e Todrd
Loy

h

of Gas Techn

O

<
m
or

Energy Users.

The Conferenc

Comnum Couzt :/?z,bozti'zg Co. " .

S0STON,

n
W

was held
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S0, the model, the methodology has teen

o

reviewed very extensively by the various groups of

1

professional Econcmists and also this mcdel was one

-

the ten models validated at EPPI on Electric Load
Forecasting.

. . -
ne 0f the ten models examined for

It is

(8]

that energy nodeling form study.

Now, we are also in the process of, you
know == As you can see, we have been working on
those models for three year, and we currently lock
at the structure of the model and one very important

point I should point out is that we have very carefull;

validated the¢ model or tested the model fpr both within
the sample period, and b§ chat I mean Zor the pericd of
which the data we used, and, specifically, it is for
the period of 1955 and 1974.

Okay. We validated the model, sce hcw the
model works by state, by sectors, and as ws show in
this report, the forecasting varies generally very
low in the neighborhcod of 3 percent for electric
demand.

We have not just 7alidated the mcdeli. We
did not sample the period w2 used to dat:, and ccmputad
it which we used to data, out also 70 beyond the
sample period.

™ o
. L
Ty b

Commcm Cou-zt c‘?tpozting Co.
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The sample pericd is the statistical term.

We wvalidated ouws model for 1975 and 1976 to see
how the model werks beyond the pericd of estimation

and we found the “orecasting, this is so-called
in econometric terms as exposed forecasting.
Forecasting exposed.

-

These were very, very low, and by that

LS ]

mear in the neighborhood of, again, about 3 or 4
percent.
S0, we did this very carefully, and we

examined all possible statistical means to chek the

L8 1

£4 »a -~
<icance O

(=
b

validity of the model, to check the sign

the parameters we estimated, and we are continuing

Commua C’uzt c?z,’:o-:ti.rzg Co.

BOSTON, MASSACHUSETTS
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MS. MULXEY: Dr. Chern 1s avallable

. cross-examination.

B MR, GOCDEOPE: Mr, Lewald, any cross

MR. GOODHOPE: !Mr., Msyer?

3 | MR, MEYER: ‘Yes, I have a few.

9 I CROSS-EXAMINATION

10 || Q (By Mr. Meyer.) Dr. Chern, could we refler, as 2
" shorthand method, to Staff Exhibit €5 as a final report,
12 that . s the cre with the green cover?

13 2 That 1is right, because it's published, yes,

- s 4 4 - : & P b MASLsp sasprmem =
14 < And the document which 1is entitled draft "ORIL/NUNRZGC
e " 14 3 N ® e
18 ™ 157," that is the earller draft report of €this

18 same rodel; is that correct?

hat is the resu.t

17 A That 1s correct, Of the same model.

‘o AP miien =Tl o kagbdasn A8 blg wmadaT
e - e - - Vew vese = - - - S e -
~ . | P L s - o
13 -, And we could refer thls as the draflt repcrt Jcr
I
! Eal
20 | shorthand purposes?
4 ~
21 B v‘ay-
2 “ jow, sould I ssic you %2 surn <o page -2 and Se: as
o S = 3 - R x F Y -+ -
23 STRIL ZAGL0IE £ .She 1Linigd TeCoTN:
L34
24 A es.
] -

-
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1 BOSTON, MASSACHUSETTS
|

-



e

10

Y

=
=
-

oy
A
L

Yes. Please.
And five--=

Three. Thav are facinog

‘g
W
Q0
D
n

All riaght.
flould you read into the reccrd the sentence that
starts a: the bottom on that page 5-2 and

goes over to the too of 5-3, it starts with the

words "For example, we would exgect?”

I am sorry. Vhere am I sucpcsed to

n
t

W
1
t
v

"ell, actually if you could just read that sentence |
to yourself. This document is already in evidence.
"For example."”

Yes. Just read that to yourself.

"For example, we do expect the price of natural gas

to be insignificant in the resicdential demand

2]
s

equations in the ew England region because natural

gas has never been an important fuel used by

data on the prices of residential gas are avail-
able."

- -
Do vou believe that sentence to be corract, sir?

-

Well, yes. We prepared this.

Commeres Court .—:‘?&/’:o-:ténq Co.
BOSTON. MASSACHUSETTS
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11,242

the sale cof natural gas insignificant 20 resi-

-
-

(41

dential customers in llew Zncland?

Is insignificant relative to the fuel oil. Yes.
Is it insignificant relative %o electrizisy?
Yes.

Do you know how much natural cas is sold in YNew

0

England to the residential sector as oprgsed +o
how much electricity is sclé to the residential
sector in New England?

I do not have the figure with me. I couldn't
give you a percentacge, either, but I do remenber

it is far less than electricity, and on a BTU

equivalent basis, equivalent 37V basis.

"Then you say far less, do vou mean a few percenzigs
points less or a different order of rmagnitude?

Oh, it has to ke quite, not just a faw percent
difference.

Do you Shink fc is 3 2i%%srens orisy 3f nagsisule,

sir?
An order of=-=?

Hdagnitude, like off by a factor ¢f ten or a hundred:

I wouldn's =ay a fagtor o0f 3 hundred, no.,

e ™ ] T 1 - - 2 - -
How would we convars kilowast asurs inss .3
equivalent?

By the way, that conversicn is not relievant for

Commerce Court d?z,bov.ting Co

BOSTON, MASSACHUSETTS
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my study presentad in this report. However, cne

4 . . X
kilowat:t hour is agual to 3,417 BTV,

10

12

13

17

18

19

20

2

Com.mzm Ccuzt c&’zpo-:ting CJ
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Q Jces 3,414 sound about righes?

A That?

Q Does 3,414 BTU's per kilowatt hour sound all right?

A It is roughly 310 or 12 or 14, depending on the
school of though. 0Okay. That is, I mean, the
difference is, for those conversion fac+tors vary
small.

Q What would be the similar 37U conversicn for a
cubic foot of ratural gas?

A I did not use that in this report.

Q Do you know what it iz, sir?

A I don't want-- you know. It is sorething which T
don't want to confuse with the fuel o0il. I don's
intend to answer the cuestion.

OR. COLE: 1Is it that vou don't know
the answer, Dr. Chern?
THE WITNESS: Paxdon me?
DR. COLZ: Don't you know the answer?
THE WITNESS: At this point, I couldn's
quite=-- I don't want to make a guess.
DR. COLE: All ricint.
Q Would you accept as a reasconable estimate *=hat
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natural gas sent to pirelines variss somewhat in

37U equivalent and it is between about 3

"
-~

1,059 BTU's ner cubic fcot

I+ would vary between pipeline?

Wwhat I am suggesting is that it varies depending

b

o

upon whether it is all pipeline na

ural gas cT

whether some addicional synthecics have Leen

injected, but the overall average numter is between

280 and 1,780, in that range, BTU's per cubic

Yes, I think ves.
Do you kxnow how much megawatt hours or X

hours were sold in New England say in 13

ilowatt

78?2

I don't have the figure of rl273, but I did--

Do you have an estimate, sir, or would you like

to take another number as a reascnable e
Well, I can, you know, fZor 1974, that 1is

cf 197 it declined i

(&1

wn

9
'4

«Q
»
W
y
g

-
0
i
wu

an
about four percent. I don't have that p
you know, from 1974 to 1375 to 1976 is a

four point. I don't remember exactly wh

; i - - b ! . : ~
but I fuyst recentlv examined ZIor

o

1 o . P - .
lagt twalva months, the last twelve monc

stimate?

a total

n 197

(91}

art, but

bout

at porcart

-

-
o~ -
. -

the New England region, the total electricity

sales, which grew at the rate of tihree,

Cammzm Cou':t d?zpoxténg Co

BOSTON, MASSACHUSETTS
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T am going to show you, sir, Applicant's Zxnlibtls 20-A
which is the NEPOOL forecast for lNew England in this
case andéd internal Exhidbit 2 on page 7 ¢f that, and I

*now you the actual flgures contained in <that repors

for 1977 and a preliminary figure for 1278 and ask you
1f those lcck to be approximately right in your c¢pinion?
nis is for the region as a whole?

Yes, Sc¢ the two figures of 79,721 gigzawatt hours far

1977, and 82,800 gigawatt Rours preliminary fer 1878
appear to be approximately right, is that right?

Yes.

Thank you. New, have ycu ever examined the number of

cublic feet cr thousand cublc feet scld in YNew Zngland

by gas distribucion companies?

We have examined thoese. All the data on natural g2
sales contained in cur data base. We did examine all
the relaticnships between electriclity demand and
natural gas sales, yes.

Was that data in volume of zas scld or in some ¢c=sher
units?

The volume of natural gas sold, yes, and alsc the

states, by states and Tty sectors.
Do you have that data with you, sir?

- g - e ] ™ T aas - 4
point cut something? Can I say something

v

L]

Can

i
ot

(&
o
]

- L A - ] " ") L
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the data?

answer”

THE WITNESS: 'YWelle==-

MR. GOODECPE: You have %to answer. le: hi:
ask his next gquesticn.
Now the question, sir, in that date could you give me

from that data base your best estimate of either

residential or total natural gas sales in -

I~
o

ume

[

o}

<

New England?
3y New England I need to malke scre answer -- the data
is by states whizsh used the state dzta *o estimate the
amount of -- we do not use the aggregate New England
data to estimate the mocdel. So the data contained
here by states «-

MR. GCODECPE: (Interrupting.) Well, Just
answer the question as bhest you can frcm whatever
information you have in front of you, Dr. Chern
My question is, 1f you'll let me repeat lt, sir, could
you glve me your best estimate for natural gas sales
either for the residential sector or °

as a whole 1n New Zngland?

MS. MULKEY: ZFor what year?
MR. MEYER: For the most recent year you nave
data.
-
! { - .~‘, )

Commerce Couzt c’?z'potééng Co.
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That was -- I could, but that would take 2

O
[}
04
9
3
(1]
0
w
«r
w
.
or

Know, ¢
Can I speed, if that 1s difflicult, can I speed things

up by showing you some numbers and see LI ycu will agree
with them?

Tes.

MR. MEYER: Mr. Lewald, dc you want to see

MR. LEWALD: 30 anead. 5
I show you a deccument entitled Natural Gas Sales in

-~

1878 on the FPive Largest Massachusetts Ccmpanies, which

is broken down by five companies and by sector, and I
ask you first if the numbers cn that document aprpear

—~d e < - - "
to be right, given your data tase’
Given ny data base, the order of sectcrs appear S0 te

equal, right. Yes.

o

Commerze Court .:'?zpc-.fmj Lo.
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A

Does the amcunt appear %o se correct from the

T™is was '78?

This is for '73, vss.
les.
Then would ycu read into the record just the t

figures in MCF, thousands of cubic feet for

residential, small commercial, industrial and

-

large commercial and industrial?
In other words, those three numbers?

"o
"

cubic feet, and for snall and commercial an
industrial sectors it is 137733.4 thousand cubic
feet and for large commercial and industrial
sectors it is 23465.0 thousand cubic feet.”
And the top of that chart, the units there are
thousand of MCF; is that correct?

Yes.

Then those numbers you read into the record ar

millions of cubic feet or thousands of cubic feet:

is that right?

That is richt. It is a thousand MCT, accordin

Yes. And so, when you read into the record a

residential number of 72,489 that number was in

millions of cubic feet or thousand of cubic feet:

Comm.ua Cou.'zt c’?&potting Co

BOSTON, MASSACHUSETTS

For the residential sector it is 72 489.6 thousand
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that right?
Yes.

MR, LEWALD: Could ycu 4ell us what
those numbers are for again?

MR, MEYER: Yes. They are natural gas

’

o~ * . 9 : - r-4 -
galas in 1978 in 'tassachusetts o retal

[
B2
i
n

distribution companies and it theresiore exclude

4

bottlad gas sales and also includes a few relatively

es.

[ 28

small compan
MR. LEWALD: Thank you.

. : P 2 2 AN =
Now, DbV using the conversicn Tactcr O 25U TO

- - - 2 - - '!. 3
1,050 BTU's ner cubic focot of gas, you could
convert these figures Zor Massachusetts into

8TU equivalent; is that right?
Zes.
And, similarly, we can convert the Massachusetts

%39 | $ mr : 1 ey 1wl
kxilowatt hour sales into BTU equivalents similarly,

: ' : . : s - T =3 -
- L T ed ok ey e 2 i -~ & vy e

is that right, using the 3,410 or l4 figure?

e

e

Al d ey Ra surarisa §< T AR wrmn clemde wmleio=

PN A - . "VJ —— vﬁ--'.--d“ - - - - - Wia A - -

shows that the energy eguivalent of natural gas

sold in Massachusetts in the rasidential basis

Commenzs Clm&t.:&apozﬁqg Co.

BOSTON, MASSACHUSETTS
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was roughly the same as that of

The natural gas

v
(1)
w

.

is the same as electricity sales?

=
o

In BTU equivalent, ves.

LD |

or 1978?
Yes.
Well, I would not be---

I would ke surprised?

Yes.

[ ]

I would not be surorised about

surzrised but do vou want to

Certainly, sir.

-

I would not be

mean, you kxnow, I seen, for e amp

-

I know natural gas has provided-- this

usace=-- well, the reascn I

surprised is because natural gas is mu
terms of-- it is because natural gas
in terms of shares of total energy. I
greater share than electricity, and
general, true

And that is a generalization; is zhat
I mean, across the United States and n

Mew England region, sir, is it?

v 7
Commerze Zourt

=&1pozﬂn9 Cb.
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in terms of BTU eguivalent?
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reasons?
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10
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Well, you know, it

you kKnow, are

DR.
vou just said

THE
those sta*es
the shares of
electricity £

usually to be

conditioning
) -

QOkay. Given

we gc¢ back to

Staf? Exhibit
is incorrect,
You see, the

these substit
demand. So,

with other re

D]
'J.

ngland r

19

gio

e
nine central
results and b

looking at wh

Conurum Count c’?z/;oztirzg

is national. It is

: ;
and, vou know, in the Scutlhern states

WITNESS: What I said was that for

where air conditioning usag is grsater
electricity is higher, shares of
or residential usage of energy tends
hicher than the states where air-

is usually small.

this discussion we have had, sir, if
the statement on 5-2 and 3-3 of

the final repor%, that statement

an
wul
-

isn'e it?
statement is used to characterize

ution patterns for

the statement is

n
H

gqions. It is not ‘ju

aaw
AT A ewi = camas Tom o 117 Sle = T A
.- b e | v - - - - - -
- . - -y o - R

< . ~ - " -l
.'Ej_uus anc we % g - 1o - E...:--a-.. -l

ased on the comparison, not just

n the region result

-
8)
b
ot
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e

o

8

e~a rasults for all nine central regicns and to

0
'—J
W)
o
l‘-
O
i3
]
(8 9

see why and in what r
say for example, natural gas availability
variables, doesn't have a gooé co-efficient in
regions such as YNew England as compared with

the othe ons which we have a really signi-

"

req

I
| 5
Q

-

ficant estimate 9f na

o

Let me ask you, does that complete your answer
now, sir?
Yes.

Lat me asikt vou this questinon, is what hapoened

here that vou tested your mcdel for various

s pe ¢t 23 : £ <y 1 3

different specifications of your model and attempte
- ’ x N |

to pick up a gas price wariable and the model

never selectsd a gas price wvariabla?

NG, e loocked at %ha medel. 7"e examined and

Nnw, we based, you kncw, we locked at
the pattern of the equaticns., We compared long

b . L . oo ) .
price electricity price variables, other price

Commeree Lourt :’?zpozting Co. .Y

BOSTON, MASSACHUSETTS
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]
r

equations worked under the different specifications,

it isn't a general correct statement that vour

»i~a yyariahla
s Gmd aAarialnie

O

model never selectad a natural gas
or never select2d one that was of any reascnable

significance?

1

You mean for the liew England region?

L4

Commuz Cou':t c’?z'p‘nting Co

BOSTON, MASSACHUSETTS o b



10

1

12

13

)
-

-
- -

24

o

-

(]

11,255

For the New England Regicn, ves, sir.
That is
Eicaticns it price variables.

speci has, natural gas

The significant variable is always very low, but,
you know, scmetimes 1t has the correct time, and,

you know, that variable cannot be accepted with

statistical confidence.

That is a standard means of econometric
statistical *2sting.
And your comments apply to the model as

applied to =he New England Region or the model as

a whole?

b
i |
[
(¢}
[
n
[
e
n
(6}
LA

Oh, we're doing this, ycu know, cont

-

My gquestion was, sir, when you said that gas price
variables that has picked up has either a low
significance or scmetimes even an incorrect sign,
those specific results were tnose for the model agp
to the New England Region or the model for the
United States as a whole?

For the United States as a whele, no. Y2, no. I d
inderstand why vceu say the United Statess as 2 whole
we develcosd the model region JY I29i0RN We also

you know, all th

(=
b

Q
3

have the model as a whole Icor tne natlion.
* = 3 ¥ - - . - )’ < rr} ! - 1
I asked the o estion purely, sir, dut what 1'QW asking

-

Commenze Court .:'?c,‘;ozting Lo.
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11,256

is, that statement applies, that you made about

natural gas price variables being selected, having

either low significance or scmetimes even an incorrect

sign, that statement applies to the model as it works

for the New England Region and as it works for the

he U.S.:;

5
(r
4
=
n

various other regions withi

'

Yes. And then, given tha erformance ©

ot
ot
O

vou wrote this sentence on the bottom of page 5-2

and the top of page 53-3; is that right?
= 2

0

Well, that sentence was written, as I say, in
comparing with cother regions.

For example, we did find very significa
price, natural gas prigce elasticity which we call

cross price elasticity, with respect to natural

as to be significant in the Southern Atlantic Regions.
-

Do ycu believe that gas is more important in New
£or the industrial sector than it is for the

residential sector, sir?

No. The New England Region, the sales to residential

in absolute terms, i1s more for residential sectors

fu

than industrial sector

w

7 3 1970 3 " i1 & ad )
However, in 1970, the curtailment nad deen

. -wo.-
e DL

(19
)
|
a1
(t
o
‘l
]
(18
th
'y
O
a}
b-l
b}
fu
§
(]
it
"
i
o
' .
(F]
4
L(F]
t
(8]
3
®
"
n
r
4
[
3

.

for residential custcmers.

r

Does the model select a gas customer number as

(9]
W

Commncz Cow:t c@:/;ozténg Co
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11,2587
dummy variable, or attached to a dummy variable
for industrial sectors for New England?

The dummy variable times the number cf customers.

or the industrial sector, your model does pick

wn
(8]
th

up substitutions and affects between gas and

icity; is that correct?

v
-

elect

"

rtailment in the industrial

o4

The model picks up the C
sectors; that is correct.

And the model does not pick up any such thing, either

‘9

through a gas price variable or through a gas customer
number variable in the residential sector: is that
correct?

That is correct.

No, by that, I must say that we try, we
trv to include natural gas price variables as we
are asked a number of natural customer variables.,
Ta our rasidential demand equation, but for all the
statistical means we have, w2 Jjust coulédn't £ind a
significant result for those two variables.

So, we must not be confused. We try to

incorporate all the variables, but we need to re

P - T -~ - - - - -~ ~ -

rhose basec on TS gtatistical Ccricteria.

P2 F oAl Ad euwrn s a Aiffarant subiect . o3 v
- - - e Aan S -— - k- =TAaT - W e L Yy = -

iz it a fair statement that +he model as a whole,

the Oakridge mcdel as 1t now stands, is very sensitive

Commerce Coust :@zpo-:tirzg Lo. BIsY
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to the price specification egquation?

Well, it is more sensitive to the forecast of
electricity prices than electricity demand, and that
is what we have found.

And that was true in the drait model and also in the

LR 1)

inal model, as it stands now; is that correct?

That is one of the reasons why we did not use the
mocdel presented in the draft, and that was the reason
why we did not want to get it published.

New, the model, as it existed at the time the draft
report was published, predicted négative profits;

is that right?

The model predicted as in the drafe?

.

In the draft, yes?

Not necessarily. It depends on the assumption of
cost. It depends on the states, on the regions, and
it just happens in some states and some regions.

Let me amend my statement to, the model as it existed

at the time of the draft report did produce for

several states and for ssesveral reasons, profits that
went from positive to negative; is that correct?
Are you still talking about the draft report?
Yes, sir.
Yes, for some states, but that is why, again, that
is the basis for not choosing it.
, . . rC" A
Commerzs Count :.'?zpo-:zu:g Lo. )
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And that was, if T think characterized it, the

major or one of the major problems as it stood in the

T
-

-~J

~ T o 3
draft report; is that ri

1

That is among, I would not say the, you knhow, there

1

are the improvements, and when we dc the model over

a time, you know, you always try to lmprove some of
s - - 3 < b | 3 . . - -
the weaker aspects of the mocdel, but that 1s one2 O<

the, you know, the not necessarily =-- it 1s one

of the problems that we had,

Commence Court =Reporting Lo.
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And this was scmething that was changed between

mcdel: is that zighe?

That is correct.

Do you have Interrcgatory 26 that the Staff
responded o the Commcnwealtlh concerning how the
model currently forecasts and backcasts profit
margins?

Interrogatory 26, yes.

‘i@ extreme right hand column tahle on Interrogator:
Respnée Number 26 are the profit margins fcrecasted
by the mocdel for 1990; is that correct?

That 1s correct. e

>
ot
e
r
b
]
£

And the second right hand most column e
1374 actual, are those the actual profit margins
that existed in these states or is that the back-

casted figure produced by the margin?

Those are the actual.

Those are the actual figures in the states?

Zes.

Would vou read into the record for the six states

) - AnA 4 % = i N
4 actual and the 1590 forecast that is

Yes. "1974, the state of Maine, 33 percent,

New Hampshire, 18 percent, Vermont, 31 percent,

Commerce Cguxtis&%pot
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e

lassachuse

Connecticut, 32

Hampshire,
Massachuse
and Connec
sir,

Now,

currently

m

in profit
point out

the profit

‘0

forecast e

orofit ent
are quite

point out,
not the pu
margins.

equations

is electri

Commz'z.u Ccu'zt c@ .:}.‘wztén:;

tts, 24 percent,

Tor

1390, Maine, 17 cerce
10 percent, Vermont 12 p
tts 18 percent, Rhode Isl

ticut, 16 percent."

could you explain why the

stands is producing these
margins?
profit margin is measured

the model is not designed

margins. The model is &
lectricity demand. ™he r
ers the nodel is because,
a few technical »oin%s an

you Xnow, this is not den

s 3 -
rpese ol the model to »re

The reascn £or, you kxnow,

and cne is read

g1ty DricE.
. 3 1
The reasons we have elacs

n
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e
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£
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|

I
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how people respcnd £0 price change but because

h
s

the ¢

-~
e

§

ecline in growth rate this negative
relationship between-- of how the pecple, hecw
much the people pay is a function of how much
they use.

Even customers face a constant schedule.

Qq .

The schedule is not too, does not chance the crice

e

change because of a decline in growth rate so
there is, you know, the purpose of the price is
on the theoretical and statistical growth t
deduce the buvers of estimating the price of
elasticity in the demand eguation. That is the
approach used by Robert Halverscn from the
University of Washington and published a paper

in the economic jcurnal.

adopted his approach, you know, and with the

-

price equations specified as prices depends cn

Eowever, the model does not insure

the consistency of the projected prices with
average cost. That is to say, vou know, if the

model should maintain one very important consis-

tence, one very important behavior of the

Comnuuz Cou:t 59&,‘:01&:19 Co

BOSTON, MASSACHUSETTS



11,263

K0Cw,

0

-

Jou

say,

<o

-
=

et

that

cae

- )

modeal

asd

oQusS COSts

-

-
.-
-y

!,‘a
marg

e

g
-
- -

1 to
is
nowever,

-
-

agua
Tha
o,

lus scme prof

aour p

"
O
Y]
(&N

ha
e

-
-

However,

0,

a3 18

-
-

the assumpticn,

L]

ts and a

cos

aan,;

on the

vend

we in~luded

-
-

T
-

depends on a

rd

Q.

(4

S.
o

g

4L

-

wurt c&%po

MASSACHUSETTS

-

o

L
BOSTON,

=16

-

-

c‘e- -
culia
Camnum

C

.

=N

-
aes

e

ave ¢

-~
a



- O X4
0 o » O s
=3 4 ] n 0 9 3 O
o - n o » « o 3 ~1 -
o bo L 1] © I o L2 1 »
o 5y o - " “l o ol | ¥
rd o @ o @ » 0 » 54 4 S O
~ F: £3 “ X ] (1] 0 1 a o 0,
o0 = i @ | 5 ol (4] o $e o
£ , » (8] £
i O O - Q L) - @ (0} L]
L » K o4 (5] m X2 © [ 4 (%] o © » 9
Q » L] 2 » ~i O Q -l (3] L
ke B o » | i L () 5e i) o
£, O 9 [ Fal £ 4 5 | £, G |
o = | $a o o &) (8} G s
@ 0 3] Gy 8] 5 @ pa E G o o»
5 8] G . » - o ¥ o )
» » O » 49 @® (0] = » O X3
O » (] » 24 < “i - 4 »
o 0 — . )] - L8 O L 4 £3
®» 9 (4] L O e @ » O - Ha) o -1 G
» ay . o © 5y o] Fa ~ TR ' &3 O
of = ] ke L > b0 [} fe L] « H Q
r = L] 0, o - £, a I 5 ™
= o 5 o, " ol 3] @ n o
(3] ] F] ER o - - H» () o T ot (8] |
o = Qe - ) o « ie) “wl 3 £ U
o 0 L] £ - = %4 o " e O o [ o 9
O (& ] %] O € O £ Q G o O [ O
= o 4 ”n © | @ e 8] (%] O
| £, -~ ~1 ] (7] (8] q o
o . © [N IS £ . o (3] » L . =4
£ m ~1 d O 2, i » ™ -1 S 54 o 5y
P (i £ » O N @ » O fu 0 © =
£ O » . ) o 3 © o~ ol .l 0, )] 1 »
3 o © o = O o o > 4 o & =
G (] @ I 54 v ) ¥ o4 o' o (8] 2 o » O
O — > O Fa (®) s o O »
[ ) @ ﬁ . O 4 O )] o cr “1 L&)
> ™ >, L O ™y x 5y o (13 4 . -l 2
o "a I, af = o O <3 O
< 3 o . ~ 2 . ke &4 - -3 = ™
0 Wu . w1 1 ~ 1 1 Q FE) o ~ o
[ =i w . b to . o, n o« “l -l o » = . k.
. o £y ") o » 0" wl = 0
- ~i o L] - (o] « o (U] 0] ™ e o
» =~ i i 4 £ (5} @ © & - »
(0] [ v | > ~ | 0 EL LY o o [
o -4 aH» £ b0 Q L. 54 1G] 5] [ 1]
13 4 ot -t = - c- (0] (88 (&) £q i)
@ . £ G 2 | 9 FR) © Q ~i (4] £, R .,
£ G 0 O (&) Q o ® 7] | 9 o = |
o] Ga O £ - 1 L 0o, O £ © = | = o]
KX o Nest 2 ¥ & A o (7] 4 L LR rd (&N -t w
<t
L o £ (€4
. o~ ~ -y wn w i o o o - o™~ & < w NB H o b

-
™

. KG/RM
%

-
-

)

Lo.

-
-

you

d ask

R

al

MASSACHUSETTS

rial

-

eport,
-
BOSTON,

had

-

ommence Ccu'zt :szc-ztérza

4 .
indus
37

a
1

&

Pk TN
i Bo

¥ ol
n

.
.
‘e

-

e

~

not th
recor
Five das

-

s



£1-2 . : . : .
pe- ! DR. COLE: That is just on the residential

XG/RM ,
. 2 sector, isn't it?

)

n CATI.TEAN e mwaad Aar
DR. CALLIEAN: Only reside:

3 only residential on that page.

5 MR. MEYER: Just one minute, please.

i MR. MEYER: I'm sorry.
3 Q Flve dash 15 of the draft report, industrial for New

v 3 1 > * ik 2k e -4 1 s an
England, the lcng run elastlicity estimate 1is minus .19,

w

10 is that ccrrect?
T A That 1s what 1s presented here, ves,.

12 i e And you in your testimony here today have cited among

-

‘ 12 other economists Prclessor Houtahker and Halverscn of
1a |l Washington and.Seattle, is that correct?

. A I am sorry. Ecutahker and Ealverson.

2
16 | e Could you turn to page 5-9. I'm serry. TFive dasn 11
'3 | of the final report and tell me what the regicnal
18 | estimate for the industrial sector is?
' A What do you want me to say?

i 20 ’ a Page 5-11 ¢f the final rerort, the long run elastizisis
21 : used for New England regicn, for the industrial secter?
. | A Yes., 1I¥ i3 minus .16,
- « I'm sorry, isn't 1¢ 0..5?
- A Minus .16, yes.

' 2% Q How do ycu explain the difference bhetween minus .1¢

Commerze Court c’?zpo-:tina Lo.
| BOSTON. MASSACHUSETTS




and minues ,1l£6°?
Well, that is cne of the reascns we d

this. It 1s because, you know, this

Other material I tested of the model
particular difference is a result of
data base. This is my error. This 1
wreng deeimal point was corrected. I
added data. The value added for manu
at the time this does not -- even we

those cther errors untlil we prepared

One of them even, okay, the differenc
of the things, cne is ocur incorrect d

b | -
va.ue a

added, incorrect data base on

>

estizetad the iniustrial and cverestin

price in the early ncdels, s0 when we
errors and we corrected those data ta

a result of some, but this is signlill

-~ P 4 S 4 -~ < -
of the respecificaticn of price equat
4 - % - E ] 2 o R o
immediately this 1is a result ol error

-* 4 s -
and T was going to point ocut one fact
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1d not publish
is present.
and this

the errcr in ocur

s because the

= L - - &
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facturing, and

did not detect

these tatles.
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data, I have 3 whole zssistants constantly, you know,

whe: e estimate cre model, we now alwavs cheek al1

=

the data used, but that was 2 resul: o
the data base. It is related to he value eta data
base, but, you know, I must point cut, you knew, after
we, this what we do. Things come up with scme estimated
and we always try to explore 1t. The elasticity is

sc low and, you know, it varies from region to region

in the industrizl demard equation, and I am not juss,
Jou know, this is one of the studies I have been
deing. I had zls0 engaged in the more intensive study

of industrial energy use, Industry by industry, and I

ot
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find, ockay, the reason for es

4 ’ % <4 4 - .4 = 2
among reglons this elasticits depends upen the ~c: batadlodia,

For example, for th paper and chemical

industries, feor thoes e industries us? ng pri:

I~
4
v
g.

'(1
O
('D
w
n

steam, what other energy are used for ge

Natural gas? Coal and 0117 \Not electricity. For

Goid =
not practical and feasible, therefore, the orice when

as’
3 BR

[

this data

=

7 reduc
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price change in electric use. You now, for those

industries which use process neat, for exampls, then
g Y 3
? ;o /4 ¥ R -
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Te .

In any case, sir, you are familiar with the published

reports in the literature as ¢to what long industrial
sector price elasticity has been calculated for the
nation?

Tes.

And as a matter of fact you report 5 of these studles
in the lower half of the table on page S5-11 of your
report, 1s that right?

Yes.

And the range of those estimates for the long »un

elasticitles on price is between nminus .81 and minus

Yes. .
And your meocdel for the varicus sectors produces for
5 sectors long run elasticitlies as low as .04 and .C¢

and minus .16, is that rizht?

That's right.

Is 1t a falr statement that that model as it originall
stood produced long run elasticity estimates that were

closer to those reported in the literature for- the

.

industrial sector than the model as a final as i:
stands?
I didn't ==?

Let me reask 1it.

Yes.

Co o porting G
cmmerce Coutt :@czo:tu@ Co.
BOSTON, MASSACHUSETTS
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3 Is it a falr statement, sir, that the mcdel as 1t was
KG/RM ‘
- when 1t was reported in the draft repcrt mecre accurately
3 produced long run 1:duétrial sector elasticitlies, and
4 by more accurately I mean came closer to the published
S estimate elsewhere, than the estimase finally as it
& stands?
? A Of course not. The sestimate i35 derived “rom the data
3 base and contained scme error. Of course I annot :
9 believe that. I depend ucon the estimzte -- I an ?
0 mere comfortabcle with the esxtimete which is derived
1 from the correct data base. 3
12 | By the way, the industrial electric demand
13 | i1s one Peqtor which has relatively'fewer studies than
14 the 3tudiss on residential electricity demané, and I
15 rapren %o cite two of my own studles, two 2f my own
18 studies for the nation as a whole. We should note,
17 | you know, mcst of the studies I cited there, and this
18 f is on table 5.3, studles done for the naticn as a whole
19 i use average prices, and average prices in a so-called
20 | single equaticn mcdel. That is precisely the cxriticism.
21 | Peop.ie, including Professor Houtahker has criticized
22 the use of average price tecause 1t 1s like.r %o resule
23 in the overestimate of lcong run price elastizity.
2 | The mcdel we did, this 1s precisely why we corrected it
25 t we were using the zverage price, s¢c as a result lower
I
f \4
i Commerez Count Keporting Co. =
1f
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estimate of price elasticity is perfectly consistent

with what we intended to do and is consistent sith

i~

those previcus estimates using average price in a
single equaticn apprecach.
Again, you kxnow, I reasoned those result

the statistical c¢criceriocon as

not based on, you know

v

o 2

was my understanding of how energy is used in the
industrial sector, and the potential for energy

- 4 4 k| -
conservation in the industrial sect

-
-

(8]

Now, sir, just one last question cn this subject.
Given your understanding of the way electricity is
used in the industrial sector that you Just mentioned,

and given your understanding of the possibili

or
D)
.”‘
O
o |

-

he industrial sector, do you tellieve

r

conservation in
it is concelivable that the long run industrial price
elasticities of electricity are as low as minus .CH?
Do you believe that to be concelvable, let alcne
likely?

It 4s conceivable, yes. I will tell you why. We try,
ycu know, we try to do this very carefully.

persocnally am a price elasticity advocate, tut we try
b

- A —d - S,.% Ve - b - " = T amed 4aF e
t0 GO TALS careiul.y <0 see wWhethelr TLL e.L88C3iCa"

4 \J - - -~ & - - - 4 - -
i8S &8 E0CQ 88 we Ty vl esL.mate LC nake LT ccne Qul.,

As I testifled, we test the model for 1

Even this low elasticity the model consistentl;

i
“J

Comm.u.:.z Court c.?::po-:t’éng Co.
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underestimased electric sales for all three sec
residential, ccmmercial and industrial sectors.
If the elastlicity is too low, then th

should overestimate, overpredict the electric s
in the incdustrial secser for 1975 and 1376. Ev
shows that we have tesfed th

-

model more czrefully than anyone else I Xnow.

W

MR. GOODBOPE: I am sure of that, Dr.
Does that answer your questicn?

MR. MEYER: Yes, 1t does.

-~ - -
Lommence Loutt c’?z,.'zo wting Lo.
vy
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esirzc

N

on surchased slectricity, tut not

'.4
W

to reduce the use for electricity. I have also
the best and most recent rezort COMAS, a study
done for the Devartment cf Energy and Acadeny

of Science. The COMAS demandé conservation

.

ndustrial use of energy will

R

and predict
increase in a higher rate than resicential and
cemmercial secters. This is for total energy
and electricity.

These forecast 4.4 cercent annual

growth rate from now until the year of 202C.

MR. GOCDHOPE: Thank you, Doctor.

Commence Court :'qz’r.‘oz:ing Co.
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I am going to ask a series of guesticns, Doctor,
that I think can be answered yes or no and I don't
mean if something else is necessary please say so,
but I think these are relevant guestions,

In the draft report, and in the model as
it stoocd at the time of the draft report, 1is it
correct that the model at that point included as
variables and customer numbers for each of the
various sectors?

Sales and?
Customer numbers in each of the sectors?

MS. MULKEY: Sales and ~usi ":'ers of what,
Mr. Meyer?

To be more specific =--

In the cost equaction or derand equation? You have
to be more specific.

The demand -- Let me ba:* up a little bit.

The price eguation, in all sectors in the model as

it stood at the time of the draft report, did it use

.

both price variables and customer number variables

in each of the three sectors for the sales?

Not orice wvariables or the sale

(0]

yes. That is one of the very versions, one oI the

two versions of the price equation.

Now, and, as a matter of fact, at the time you wrote

waunvum Cbuzt c&%ﬁotﬁng Co.

BOSTON, MASSACHUSETTS
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13

4

the draft repeort, I thini

would expect both sales and

selected; is that right?
To be?
Selected by the model to be used in

correct?
Yes.

Does the model, as it stands now,

customer numbers in each of the

When you say select, this is not
terminology. I
Just a minute., I

In your equations in th

.
currently stands,

and customer numbers in each of the
Yes.

MR. GOODHOPE: Are
Mr. Meyer?

MR. MEYER: I have about a
This would be a3 gocd time to have a

MR. GOODHOPE: We will
racess,

(Whereupan t:2 hearing was
ten minvtes at 192:18 a.m.)

MR. GOODHOPE: Back on the

Commenze Cbuxt.cﬂ%potﬂng

BOSTON, MASSACHUSETTS

don't know what it means by

model,

you indicated that you

customer numbers to ke

explaining; is

select sales and
three sectors?

the standard

think the word select was wrong.

as it

three sectors?

you about threough,

nother ten min

recess.

racessed Ifor
record.

Lo. WOt

does the model currently use sales
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The Hearing is back in order.

MR. MEYER: One procedural matter before
we resume, Mr. Chai:man,

I was informed late last night that there
-« & meeting at 2:00 o'clock this afternoon at the
request of the Applicant, between the Applicant and
Mr. Denton of the Office of the Reactor Regulations
considering the subject we were discussing on the

record yesterday.

That is the affect of the Three-Mile Island

investigation on Emergency Planning.

I know nothing more about it than that, but

I would assume that the parties, to the extent the
parties aré now present at the meeting at two this
afternoon and the Bocard would be informed of what
goes on at that meeting, and the results that come
out of it, if any.

MR. LEWALD: That is my understanding of
what the meeting is going to be today.

MS. MULKEY: ©Nor mine.

- -

MR. MEYER: Maybe I can be corrected, then.

MR. GOODHOPE: Ms. HMulkey..

MS. MULXKEY: Mr. Mever mentioned =----

MR. GOODHOPE: (Interrupting.) Mr. Lewald.

MR. LEWALD: What was intended %today was

Commerzs Court c’?zpatting Co. =0
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to present to the Nuclear Regulatory Commission,
through Mr. Denton, some commitments on the part of
Boston Edison and joint owners with respect to
proposed changes, suggestions and I believe design
and I don't Quite know how ====-

DR. COLE: (Interrupting.) Dces that
have to do with the intake structure?

MR. LEWALD: What?

DR. COLE: Does it have to do with the
intake structure?

MR. LEWALD: No. I don't believe it has
to do with the intake structure, but it would stem
out of the Three~-Mile Island investigation of what
Edison is initially proposing as a result of its
study of the Three-Mile Island incident.

MR. GOODHOPE: Doces it have anything to

do with matters in this hear

3
-

»

g

I

MR,

[

;

EW Insofar as I undarstand it,
I know it has nothing to do with the Emergency Planning

as such, and the hearing, with the hearing set on our

schedule.
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You may continue, Mr. Mevyer.

Dr. Chern, let me do this in a differant wav.

Cbnuncuu Clmxt\zﬁapo:ﬂng Cb.
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Would ycu agree with the following general
proposition that sales and customer numbers should
effect the variables you have of toctal operating cost,
which is TOC in your Mcdel?

At Expo stand, ves.

Would you turn to page Appendix B-2?
Tes.

0

LAl

the final report and tell me if the model, as it
stands, has sales and customers number affscting
total operating cost?

B=2?

B-2, yes.

B-2, do you have it? .
Yes.
Dces the model currently, as it currently stands,
ices it operate in such a way so that sales and
customer number actually affect total operating
costs?
Okay. 1In order to answer the guestion, one has to
go back to the model and how the total operating cost
comes intc the modael, okay?

TOC is assumed as an alternase édata base,

it is a fixed data base in a way, and it is not

something which the model will determine.

Cbnunzun :CQuzt<=R%pozﬁn9 CZL
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TOC is brought into the model to reflect
the changes in the rate structure, this is what it
gauges, okay?

SO0, at a given point ‘n time, customers
face a fixed rate schedule and then try to respond

to whatever the rate guage confronts him with anéd
b b

because it is very difficult to weight the rate

schedule in a model such as this, so it uses average

total cost to reflect the changes in the rate
schedule sc that in a statistical sense, TOC is
treated as the variable, which is not determined

in the model and it is extalgenous. This is an

econcmetric terminology. . N
S0, in that sénse, TOC is used as a fixed

variable in the model.

Let me see i1f I understrand that, does that mean

that you are assuming that rate structures are

y TOC, and

[N
o

constant and they are only affecie
by that, sir, I understand you to mean that rate
structures go up or go down, all in relation %o

one another in the same relatio

o
b
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But the only changes is witlx TCC, is that right?

TOC, however, the way that ucilicy cimpanies,
you kncw, they have an excected total average
cost. How do they formulate this expectation
based on orevious? What hapvens in the past?
S0, TCC is a result of many, many factors,

you kxnow. That is expo. That is why I call
it exvo. TOC is determined by oreviocus cost
structure, the previous sales structure.

My only questicn, sir, is, when TCC varies and
the rate structure changes as is allowed,

does the tail block change maxre than the first
bleck or do all the blocks move uo together
when TCC changes?

Could be, I don't have the figure, cattern

for that. When TOC changes it ccull be the

stoo nf the rate schedule chance, and, vou kncw,

TOC 1is a proxy for the rate schedulz andéd we
are talking about an aggrecation ¢f many, many
schedules and we are talking about aggrecates
of rate schedule among utilities in the states
S0 I don't have an aanswer Zcr thac. It Cces
not reoresent any single change in the rate
schedule.

In the model, do the rate schecule change tail

Commua Cou'zt c’?epo-:tir.g Lo
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slock vis-a-vis first bicck wnen TCC changes?
The mccéel doesn t say that.
The relaticnshios tetween the varicus blccks
remains constant to the model.s, is that right?
No. It doesn't necessarily remai: constant in
the model.
Could vou turn tc sage 3-8 cf the mocdel, or
the final report, sir?
3-82
Yes, and read to yocurself tre first whole para-
graoh of the text which concludes with ycur
equation?
Yes.

(Whereuocn the witness resad as directed
New, doces that naragraoh on page 3-3 cn Stafs
Exhibit 65 indicate to you that rate structure
remains ccnstant in the medel not in real life?
No.
What raries rate structures in the mocdel?
Because average cost varies.
And, therefore, TCOC varies, is that richt?
Yes., TOC varies, ves.
And wnen TOC varies the rates c¢o up alitogetner:
is that right?

When TCC varies in the long term, ves.

Commm Couzt c?zpozténg Co.
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draft and not the final draft but the dratt
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Would you read into the record the first Zull

sentence of the draft cn cage 4-5 which starts

‘0

with the words “Hcwever, these cdummies"?
"However, these dummies must be used wvery care-
fully because they can in estimation reduce the

eifectiveness of scme of the .moortant regicnal

information ambodied in the exslanatcry variables,

such as the number of residential customers."”
In the final mocdel dic you use cdummies in
exactly this fashion?

Yes. The state dummies, to be spvecific. There
were many, many cdummies.

On.page 4-6 of the cdraft report cf thg text,
just reading that text.-cah I conclude frcm

that what ycu are neotin

J
0
)
M

text on ovacge

e
’l.
s
§

4-6 is that there is a difference betwecn fuel
cost and the variable CMC, is that correct?
Fuel cost and OMC is all others.

And they are different, is that right?

Tney are different comuonents of the total
average cost, y:s.

In the final mecdel, were ycu akble to incluce
beoth of these wvariables?

No, because of the additicnal constraints,

we cannct separate these two variables.

Commence (:ou-zt :’?zpo-zting Co i / 3
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One last area, sir. In the final mocel as it
stancés ncw, the orice eguation, did you nlace
any ccnstraint on orofits?

I do not place any co..straint on the orofit.

The only constraint, which is a very import-.t--

and I repeated it several times, is that we

try to insure the projected average prices.

-

we get the over average it has to be egqual to

the average total cost. Some profit :margin.

The profit margin is detarmined by a by-product

.J-

of models. That is to say thact if we insure
the mocel, we éo not imsly the TDT ycu are
lo3sing meney. They have tc have scme profit.
That is the cnly constraint.

Sc with the excection of what you just said,

(2]
or
= |
(1]
=]
0
04
(1]
._l
or
< o
[
o

it is your understanding o
profits are not constrained, is that correct?

2

"

_ p
s not constrained.

-

ofit

u

rofit varies when there is cost as the meccel
reads, the result I &ried ¢2 tell wvcu, tne
model nredicts, vou ¥ncw, when there is a

higher cost cculd be lower orofit margins,

Comnum Cou.'zt c?zpo'.tirw Co. G J
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but the profit margins dcesn't say that it aids

1 -
-

the total »rcfit, by the way. The tota

=

Qg
"
O
h

1)
w
[

is always increasing as a result of increa
in demand and orices.
MR. MEYER: I have no further guestions.
MR. GOCDHEC=E: Mr. Cleeton?
DR, CIZEETON: Yes.

CROSS~-EXAMINATICON

(By Dr. Cleeton.) Dr. Chern, you indicaced in

your preliminary statement that the model is

econcmic, cemograochic, and :climatic factors?
Yes.
In the demcgraczhic aﬁalysis. is that totally
statistic;l or is there a behavicral element
in i¢? ;
Demographic: That means we include such things
as ocpulaticn, household size, to explain the
electricity sales.

MR, GCODHOFE: Dr. Chern, we would
like to hear, too.

Yes. You can answer that guest.on direstly.

-

Okay.

By household size, are you indicating thet <nh

i

re
are some choices that pecple exercise in the
size of house, the hcusehold that they will

Commaence Court c?zpa:tir. Lo. YUk
BOSTON, MASSACHUSETTS



g=l=4% ! have particularly a large number of childran
. 2 and so forth?
3 A Housencld size is the nurker of zecpls rzer house~-
4 ' hnld, so the model has that {eature caotures
5 | the household size to determine electricity
8 demand where the housenhold size is an imsortant
7 factor.
8 f Q S0 essentially it is a statistical model?
3 A It is a statistical mcdel wusing historical
10 ? data of hcusehold size, yes. That is correct.
" | Q Now, in section one, the data is divided into
12 | three periods; 1955 to 1370, 197C, '73 and '75,
. _ 13 | in genéral? There are three coclumns in here?
14 | A Ch, oh, yes. In what secticn?
15 | Q In section one, carrying over into secticn two,
16 | and on the next page, page 1.7, annually by
17 | secter an state for '7% to '90 wusing-~ ne,
18 that's not the right one.
12 f Well, let's move over to secticn two
20 | where it is clear that these three seriods
2 are used. In secticn two-- well, is there
22 specific reascon for tne cnhoices of the perioccs
23 or anaiysis in secticn twe, table 2.1, %o be
24 | specific?
3
£ |
28 A ves. re

Commerze Court c’?zpozting Lo.
i BOSTON. MASSACHUSETTS
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For those 3 segments?
Yes. Well, the reascn we lcok at this ccmputer 1s
because prior to 1970 there is a pericd which has,

know, has the electricity requirement Iin real term

has been declining. TFor most states, usually after

1870 and since 1270 the real prices of elesctricicy
begin to rise. There is a critical point, that is

1973, of energy c¢risis, so we wanted to see how thi

pattern of electricity use evelved from decliining
to increasing electriclity price rericd, and also
specifically to lock at what happened since 187

energy prices.

All right. You have answered -- you.say energy cri

now. 4Would you further characterize energy orisls
you have used 1t Just now?

il embargo.

Is 1t an electric generating facllity embargo?

Ne, 0411 embargo. We want to knew <he generzl, 7o

mow, the way of increasing the energy situation
effect anyway, whether that effect in any signific

way affects the electricity used.

rates. The figure oppcsite cn nzge c-3 shews

historical sales, arnd the table on page 2-5, table

shows the distributiocn of electrical sales by rercent

Comm‘t.c.' Cow:t :’?z'po-zting Co.

BOSTON, MASSACHUSETTS
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Page 2-5. I think you rhave gone cver a page too far.,

Ch, page 2-%.

n

Yes., Page 2-5, table 2.2.

2.2'

Now, we have applies, cranges, and peaches here. We

have percentage of growth rate. We have sales by

sector. We have distribution by nercentages. Ncw,

can you explain to me why you have cne table that
shows one thing, 2 fizure that shows scmething else,
and then a table that shows scmething else again, with

the fizure between the two tablcs implyling that 1t is

"

related to then?

figures are used in *the tex

ot
of

Well, the table anc

O

| | % 4 - o~
explain the generazl trend cof electric usage, s¢,

g
O
™

] - of 1 - - .
mow, I don't == you knew, those are the summary

the past, so I chose, you know, to present =-- thought

those are interesting statistics.

section is for. The hlistorical point.

b

Commeree {_outé :?z,':c'.tina Lo.
~
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G2 3w
' Q Syt 17 1t were plotited ascording %o the data year, It
"’ G/"M
2 | would show a dropef? in percentage of growth at the
3 end 0f the extrapslaticn of the curve or at the end of
¢ 1 the actual data curve?

wn
RS

Yes. Well, when it has the growti rate has negative

(s 1]

growth rate implied to actual sales, it declines.

? < In other words, 1f there were Iigures opresi this

3 table, 1%t would show a decline in percentage of growth?|
2 A Yes.

10 Q Now, is there any reason why there is no tadle for

-~

11 figure 2 on sales?

12 | A m™here 13 no reasocn. The reascn is I have %o te

. 13 , *+ Sselective in presentiné most interesting things in )
14 || the report. You know, that 1s purely Judgment on v
15 part to judge what kind of Interesting things readers
6 ‘ may be interc:ied in seeing there,

'
&

All right, then, may I ask cone further thing regarding

13 these tables. 'Were any subtctals calculeted or
19 collected or put down by anycne anywhere regarding
L 29 table 2.17?
21 A Tes.
22 || < By reglon for compariscn?®
23 A Yes. Those scme from the publlics sources, the
24 f nistorical year Look of Edison Electric Institute.
. -5 | Those are the publilec scurces, so anycne whe weuld liks

c : / DS
ommence Coutt :.prpo-ztma Lo N
/ J i
BOSTON. MASSACHUSETTS
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to get an actual picture of the electrical sales pe

man, he can lock at this public source.

Where is it, some place later

O

compariscn by regicn. Was any compariscn of perce
growth rate by region every tabulated?
Nct in that fashion.

All right.

n in the tock you m

o
fu
o
o

That is why I thought that 1t would be an interesting

thing to previde to the reader.
Well, don't you think it would be interesting to 1
at a tabulation by region of percentage growth rat

Percentage of growth rate I have here by region.

Thank you.

b4
(o)
¥
-
i
‘Q
[
0
W
La
]
=
O
L
r
®
o
W
"
ot
)

On page 3-2, in the short and lcng run responses,
you state that electricit, demand i3 a derived dem

and it is derived f{rom demand for specific service

-

your understarding of the distinetion tetwecn cema

and need’
Demand need? The distinctions?

7es.

-~ 14

Commerze Loutt :’?zpo-.t:;'zg Co.
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32-5 1
. XG/RM A Demand 1s defined In eccnomics shews under a set of

prices how much consumers are actually either nurchasing

L)

and use, so need may be characterized in a more

b

philoscphical term -- this is the way I understand,

2
has to put some social value to 1t. That Iis the best
2 "
on my Judgment.. It's the best for soclety. Mayte
. we should all use more or less, That is a judgmental
8 | . :
: term which one has %c attach a sccial value to 1t. !
|
E
Q Do you think that the President's suggested conservaticn
10 4 3 : l
I measures would be characterized as a demand or need?
n . ) i 4 3 19 2 o~ |
A It 18 characterized in the better reallstic term cf
12 v 4 1 - 4
demand. You know, demand is, you know, the reason 1s
. - T ' o~ 1 i 19 ' 1
' because I don't feel the Presfdent will ask peocple to
T4 o . - aan -
sacrifice, but he would like to mzintalin a reasonable
ol growth of the economy.
!
18 ||
]
17 |
18 |
|
|
b
20
2',
22
23
£
28
, 7
_ [ \J
(S
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Now, in the th

ird seutence in the paragraph, in the

shcert-run, electricity consumers can adjust their

eguinment,
Now,

of use. Would

to use them at

Yes.

Would thers be

use?

I'm sure there

use very subst

All right.

Now,

annual growth
section and st

and so forth,

Commenzs Count .:?zpo-zténg Lo.

.85 and use of existing electric appliance and

this says they ca adjust their rate

you feel that they could also decide not

all?

a radical adjustment i.. -heir rate of

will be c~mecne which would reduce

antially in response to higher prices.
over in section 7 on Forecast?

ratas of 1 oy mibas Py Aamand ke
- e ~ - e-a(:b--u-n—j -~ caemanda DY

»

te for New England, Middle Atlantic

and it seems like all the Regions are

there are a series of these?

~J

14 hi < % ~ m - -
. Page 721, is alsc for Tennessee

O
o |
1
’_1
W
L)
O
"
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= |
o
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Tennessee is the example, yes.

Tennessee 13 the example?

Yes. An example to show scme highlights, how to
resolve them.

On page 7-12, Table 7.7?

Yes.

It wculd appear that Tennessee is representative

of the Region in terms of Regicnal averages at the
bottom of the table?

It appears so.

It appears that it is fairly representative of the
Region?

Somewhat, ves.

Now, would a charge for the New England Region, and
particularly Massachusetts, be, I mean, a figure
for Massachusetts be represented as the case for
the New England Region?

The figure can be provided, yes. I am not =-- I mear,
the figures could be done, ccould be provided.

Do you mean the figure could pe drawn from the
data?

Yes.

Yes.

All right. Now, if that figure were drawn, wculd the

slope of the curve be similar or different than

C.Dmnu‘:a Cautt :J?zpo-:tén.g fo
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Tennessee?
I didn't have the figures to say

you know, generally speaxking, high pri:

lower demands and lower prices result

yes or no,

*
-~

11,295

but
eg result in
n higher

demands. That is the characteristic of the mcdel.
So, you would have something like, you

know, Figure 7.3 in a high-price curv where

the, that's price equation, I'm sorry, Figure 7.l.
For electricity demand, I'm sure you wou

see lower

high price, as occurred on the bottom,

I have, I'm unable to pre the

are

0

each curve.

= .
But 1f we

-

For Massachusetts?
Page 72.

) - s ) v 1
- e te e el -~ A - -~ - - =
On the righthana columnh, the total 18

2.12

Yes.

With the total for Tennessge =-=-=-
(Interrupting.) For Tennessee?

e

BOSTON, MASSACHUSETTS

precise

price has cccurred on the top and then th

plus, you kn

It

level ©
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uranium emergency facilities in Tennessee?

Yes.

The figures are significantly different, are they
not, as percentages of growth rate?

Yes.

S0 that ====

(Interrupting.) Tennessee is higher, the growth rate

is higher than Massachusetts.

So that we wculd then expect that growth rate curves
would be considerably different than those for
Tennessee?

That is cor:ecf. "

Now, in your high-priced case, using Tennessee as

a model, page 7-14, which is the cne we have in
front of us, and which shows a tendency, at least

in the short-run, for a leveliny at the high-price
case?

(Not responding.)

or
me
0
N
'l
0
(1
O
rn

Do you have aay reason to believe that

electricity w~ill decrease over the next 25 vears?
Over the nmxt 23 years?

Yes, even the next 15 years.

Over the next 13 years I have rzason o believe 1t -~

Commencs Comt c@cpozting Co. o
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I'm speaking of electricity?

Yes.

Now, pages 727, 729 and 7317

Yes.

These are tables 717, 718 and 7192

Yes.

In the first twec tables, you use the head

"Comparison of Average Annual Residential

Consumption of Electricity per Customer,”

[
=
-

o
o
w0

g
-
-

and

Table 718, "Compariscn Average Annual Commercial

Assumption of Electricity per Capital," and 719,

"Comparison of Average Electricity Intens

for the Industrial Sector,"

"

me the difference in the use of terms

versus intensiveness?
Intensiveness is described on a kilowatt
value per dollar of production.

So, it is a specific difference?

.
fferent

Well, a denominator, and it is
productivity demand.

Now, the diffsrent sectors use
dencominators.
All right. On Table

Yes.

Commeres Clutt.=4%potﬁn9 Co.
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sector, you should use i

iveness

and can you describe t
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720, on page 7-337
Yes.
You have an accurate total of the growth rate 3.2 for
New England?
That is right. ’
Do you have any reason to pelieve that that number
might be more or less in the next fifteen years?
Yes. Those, you know, this is the base case.
Yes.
Plus the higher prices we have demonstrated growth
rate will reduce to the point of 2.7 percent if
electricity costs were not increased as much as
what we projected for the base case, tne growth rate
will increase to a 3.9 percent.

So, yves, they xe, you know, this 1is by
no means this is going to be the case.

It depends on those assumptions that
we used.
Are you acquainted with the Applicant's figure of
the growth rate of estimated, at 3.8 percent?

I+t was mentiocned here vesterday

Do vou believe that to be the high price or Low
¥ E

price or base case for the Apzlicant?
The Applicant's figure is between our base low price

case.

Commxm Cou':f c?cpatting Co.
30STON, MASSACHUSETTS
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Now, do you believe that 3.8 figure for th

rice or

T

Applicant's to be their high price, low

'O

base case?

I don't think the Applicant -- The range is not

presented here. I only know 3.8 percent was menticned.

Dc you believe, then, that we can assume that that's
the base case?

Yes, because that is within the range of our
forecast. And, vou know, I'm defending only ranges
of forecast that I would use, and anything falling
within that range's possibility.

I hesitate %o ask the distincticn between the

word possibility and probability, but since you are
a statistician, I will ask that guestion, but what
is the difference between the word possibility and
probability?

Well, the probability is defined in the statistical

sense, as the measure or likelihood of events which

will happen.

But possibility allows for scme variations?
Yes.
So that your range then is a possibility ©

-

h
=
a
o
1
LA

and lower?

ies.

Q
[
w

And your best protection of probabilicy is a base

I would say so.

Ccmmtm Cowzt :J?tpo-zting Co.
HBOSTON, MASSACHUSETTS
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MR. CLEETON: I have nothin

I have no furthe questions.
MR. CALLIHAN: At this poi
would like to pick up on the latest
Mr. Cleeton referred to, and ycu have heard, I believe,

you just said, Dr. Chern, reports by th

of the projected grcwth rate
year; is that correct?
THE WITNESS: Yes.
MR. CALLIHAN: And
Cleeton just referred toc and

has been characterized as the

appears 3.2 percent for New England?

THE WITNESS: Yes.

MR. CALLIHAN: Do you consider
guantitites, 3.8 and 3.2 £o be specifically
different and perhaps we shoculd approac
this way, what bounds do you put on 3.2 to be
specifically different and perhaps we should approa
this in this way, what bounds do you put on

do you know what bounds the Applica

]

3.8 and that

"
o
e
"

ings ac

S

r
o
&

()
o
o
|
(9%
wa
u
W

ares the

r

S

[

ta

oy

THE WITNESS: I think so.

statistically, different, based on

Cornmzm Cau-zt c‘?zpmting Cb.
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data available and which was produced.

§0, you know, but real comparing different
things here.

3.2 is produced by a set of assumptions,
the set of assumptions primarily the price of energy,
but tre erro:s that we're talking abcut here is, you
Know, a statistical error which may conferm £rom the
dimension of parameter, you know, which may come from
the specifications of the model based on the kind

£ 3 to 5 percent errcr for any forecast we produce,

saying 3.2 is statistically speaking significantly
different from 3.8.

MR. CALLIHAN: As ycu also know, I'm sure,

.

since the subject has been discussed earlier in
these hearings, have you read the testimony or
seen the transcript of the sections in, I believe,
1975, and 2gain in 1977, at which there was a
discussion of the need for power in this aresa, are
you familiar with the earlier testimony?

THE WITNESS: I am not.

MR, CALLIHAN: Point out to me the results

cf the validation of the model? I think wvou said in

your opening remarks that consideraticns had heen agiven
J - -

to the history of the generation and consumption of

electric energy in these parts, and I believe you said

i~
s
(9

Commenzs Count c’?tpoxting Co. i/
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DR. CALLIHAN: Is there a value given
for cthe New Englancd sector as a whole?
DR. CHERN: Yes. The first region is

given on Table 6.1

DR. CALLIHAN: I see, and 6.1 gives the

values by states?

DR, CHERN: Ch. I did nect calculate
that for the regicn as a whole.

DR. CALLINAN: All right. Fine. So,
loocking back at history, I presume that data,
existing cdaza, were used toc establish the meccdel?

DR. CHERN: Yes.

DR. CALLIZAN And that, I trust, in

some instances the mccézl was then agplied to
historical events ané cone obtains actual anc
caiculated. Now, in Table 6.1, if this is truly
wh ‘dcdresses my point, whers are values for
demand, price, and so forth:; where are values

listed in this takle or which values are listed

in this takle, representing actual data and

correspcnding values calculated where the actual
was not used to establish the model? Are

-

. i . : :
those Listed in this %kagle?

DR. CHERN: Not the actual data, the

actual cata was used. in cur computer mcdel to

Corimenze Count h:'?zpo'zting Co. -

BOSTUN, MASSACHUSETTS
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estimate the mcdel. 3ut we in this raport dic
nct present the histcorical data cn, say,

. -

dential sales, but they are all tie data

.4.

res
for this.

DR. CALLIHMAN: Let me ask my guestion
mere simoply. Can you give to us the compariscn
between calculated quantities and observed
quantities that give you confidence in the pro-
oriety of the model?

DR. CHERN: Yes. Those are the
computer outout lists of the historical and
predicted. 3ut we cannot oresent all the dummies

v .
in the report.

DR.'CALszax: Is there a summary of
them?

DR. CHERN: This is a summary. The
mean sguare area is statistical measure for

summarizing ncw the mocdel perfourmed in terms o

121

a percentage of errcr, so those are the summary
measures I presented in the report. They wers
calculated from the predicted and actual For
the period. Every year, nct just cne geint.
Every yvear from 1955 to 1974. Ané these

numbers were produced by cur ccmputer models.

(9)}

DR, CALLIHAN: And takble

Com.mza /.’.m".t c.pzpo-:tmy Co
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presents the percantace diffsrences betieen
calculatec¢ and observec?

DR, CHERN: And observed.

DR, CALLIHAN: Right. Fine. That I
think I understand.

Let ‘s address the nisctoricali data cor

a moment. Were the data, historical caca,

®

compared in 6.1 as calculated in, were thcse
historical data used to astablish the co-efficient
anéd constant, and so forth, in the mocel?

DR. CHERN: Yes. Correct

DR. CALLIEAN: Well, T guess I am
looking f£or scmething quite ind sendent. I am
locking for a cempariscn of ca.culated values
with bistoric values not used in establishing
the model.

DR. CHERN: I am sorry. I propcably
siaouid have expiained tals.

DR. CALLIEAN: Please cc.

DR. CHERYN: What the mccel dces is %:>

- ela - - = -2 - = . -l i i

B e — . - B e e - ~ - - - ey

- - - - - . . .
e - o -y R e e = T - . R L LT e,
WHBELEL SSPULASICA QIS8CTE8 @ .eCiZ ATty Ccelanc,

whether heating cegree cdays as a climatic

available affect electricizy demands. So
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what we have stablished is a set of co-efficiencs
which explains when the price incresased -y cne
percent hcw pecoie react. HOW mMuUcCh pecpie caange
their consumption, the use of their consumpticn,
by how much. This is the mcdel we estimated,

sut tne model, the purscse of the model, is to
oredict demand for electricity. So we use the
model as we establish an estimated ané use the
model to predict demand from 1955 to 1974 and
then compare with actually the data actual
ocbserved.

30 thus that is the standard way to
see how 2 medel, how well the mcdel cerforms.

So the thing we ccripare is the actual electriciéy
demand 3s ccmparec with what the medel will
generate. We are prei.cting based cn all
informaticn, pcpulaticn, prices, inccme ané sc
forth.

DR. CALLIEAN: And in that ccmparison,
and I am saying this fcr summary, and in that
compariscn none ¢f the actual data were used
in estaklishinc the mcdel.

DR, CHEERN: Nocne of the actual daca
of electricity demand were used in testing the

model for that pericd, ves.

Cbnunruz out cﬁ%pozhng
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DR. CGALL

W: D¢ you understand my

ki

2
0

orokler

-~

SERN: Yes.

@)
i

DR. CALLIEAN: I am trying to establish
that thete is no, what I call, inbreeding.

DR. CEERN: What we are trying to compare
we will not use in »roducing the predicticns,
ané that is tc say that the actual demané in

the residentia. sector in cur post of testing

the model has never been used in sroducing a

-

prediction for residential demané for slectri-
ity, but the historical data we use are those

-

variables, pcpulaticn, inccme and so forth.

Commenzse Louzt :.'c‘-"zlbozzirzf/: Lo.
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. DR. CALLIHAN: Are you familizr with the

‘." KG/RM
2 : NEPOOL calculaticns wh

which led ultimately %o the 3.8

2 rercent arnual zrowth!
41 DR. CHERN: I didn't. I did not review their
5 model carefully. I am aware of the structure, the
3 general structure of the Battelle-Columbus model.
7 Thelr model and ocur medel represent twe well=-astablished
3 methodologles: one 1s an econometric modal which we ;
g | use. Cne 1s the sc-called end use mcdel which they use;
0 | DR. CALLIHAN: As I understand their method, |
11 ﬁ an interval of history was selected in NEPOOL's terms i
12 || o calibrate their model, and then, as I understand, |
‘ '3 !: they looked at other =ni ﬁorical performance nct used
14 | in the establishment, and I was seeking a staterent of
5 } whether such a2 situation existed here, tut I repeat
15 : what I understand ycu to tell me, and you can tell me
17 I if I'm incorrect about that, the compariscn in table
18 | €.1 are real anc are not between model values,
19 calculated values, and data used %o estahlished <-
20 | medel?
ay DR. CHERN: This is the most aporopriate
22 cCxparlsen whicsh we presant hnere.
23 SR. CALLIEAN: Well, I %taink it is in %h
- record. I think that is what you sald. The 5.1 %able
. 55 glves a true compariscn? |
| L.
| | &5
f Commerce Court c/?e/zoztir.g Co. Lot
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DR. CXERN: Yes. As a true comparison.
DR. CALLIEAN: O©Of calculaticns and
observations?
DR, CEERN: That 1is correct.
DR. CALLIHAN: Thank you. That is all I

have.

DR. COLE: Dr. Chern, all my questicons hav

to do with elasticities, and tables 5.1, 5.2 and 5.3

in NRC Exnibit 65.

-~

First want to make sure that

what the numbers mean from the tables, and in the

columns in any one of these three tables under natural

gas price and oll pricé where we have numbers, those
numbers are positive, i3 that correct?

DR. CHERN: Yes.

DR. COLE: I sce cne excepticn. Table 5.2.

But, does that mean that as price increases ¢th

response of the particular sector, whether 1t te
commercial, industrial, cr residential, would e to
purchase mcre of that commedity?

DR. CHERN: Yes.

PR. CCLE Does that strike you as a little

strange?

No. This is, you know, a stands

“ ) ’,

7 - it N
Commerze Lourt :’\szoztmg 0. o J %4
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economic term called a cross orice elasticisy.

elasticities explain the peztern

substitution; when th gas

say relatively to electric

throw a switch from natural gas %o electricisty, so
that will increase the dem fer electriclity. Did
make mysell clear?

DR, COLE: Yes, sir. Then I stated 1t
incorrectly. was reading that as the price 2f

natural gas

The demand of the elasticity

electricity cdemand as regards to thcse prigces. Th

you on that clarification.

“la al
 ae - - =

ann
-

ot
'y

<

o

Now, in comparing

< .
2Ly price

elasticity for each ¢f the three secters in table 5
to 5.3, making a compariscn of the elasticities for

New England and the Middle itlantice

o

"y

- + 3 - b | -~ e At = .1 -l - ‘an T 1

resicencial as shown on tatle 5.1 that the New Englar
B aabtmd At by ma? S Lt s el LT e 2% aa man*? Aaral sawmmama
P T sl mvme) Meimel T LGS ey e asS ClivawesTla Coiup@a =

rather favorably with those of the naticnal

those menticned as

..

Commence Lount :pzpo:timj Co.
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DR. COILE: Dr. Chern. is thar correct?

'I
v
o
®
in

TEE WITNESS: I mean, all the est
axcept for thls, yes.

DR. COLZ: Locking at table 5.1 you
have a form for New Encland, a shert zun
elasticity of minus .33 and a long term
elasticity of minus 1.5.

Now, loocking at the naticnal estimate
it nas a range of from minus .3 of uz to¢ ainus
1.46 with an average of scme here arocuné 1.2
for the long range?

THE WITNESS: Tlat is right.

DR, CCI=Z: Is it:fair to say that this

is so, sir?

L) - 2
are the differencas amcng the regicns.
re re b - % - -~ ® -
DR, COIE: T am Just locking At 2%

England, now, sir, and how cdoes New Englanc

compare with the naticnal estimate that you have

listed in table 5.17?
THEE WITNESS: 3ut 1.

It is really higher tzan, say, the minus .27

h

- - ~ 24 e
P Ehe Yacg & T8o

. "
we sstimaten i

DR. COLE: Are you locking at

table 5.1?

Commence Court :.'?z,so-:tiny Co.°"
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minus 1.5C for New England
THE WITNESS: Yes.
DR. COIE: And you are now locking at
national estimates and then all cf those values
listed on the long run elasticity price ,
naticnal estimates?

THE WITNESS: Yes.

DR. COLE: And what would you say would
be the average of those values, sir?

THE WITNESS: I think that this is a
ccnsensus among energy mcdelers whilh is abcut
1

1.

DR. COLE: Would ycu say that
significantly different than the value yvou have

for New EIngland in the same categories?

t~ be on the high side.

DR. COLE: And New Znglané a

b= - -
- “e MRl D -\

be on the high sicde?

: BOSTON.V MASSACHU 7T s -
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1.5 is on the high side?

THE WITMESS: That is right.

DR. COLE: Now, wculd ycu lcok at
table 5.2 in exnhibit, Staff Exhibit 652

TEE WITMESS: VYes.

DR, COIE: And lcck at the values for
electricity demand elasticities regarding electric
prices for New England bcth in the shcrt term
and long term, what are those values, sir?

THE WITNESS: Minus .47 for the short
term and minus 1.31 for long.

DR. COLE: Now, would you ccmpare

those values with the ccmparable values listed

DR, COLE: BEow would thcse numbars
compare, sir? Weuld they be approximately the
same, high or low?

THE WITNESS: I think it is appioxi-

-

is particular case,

5

mately the same in t

.
.

DR 1

~

O
4
L
Q
X
0
)
3
-
L
)
0
O
W
3
(9}
0

the same exercise, :=nat was for the zcmmerc.z._
secter, and would you do the same exercise
for the industrial sector for table 5.37

. - . L Y S
Commerce Court c@zpo-:tm.q Co. v 0
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THE WITNESS: 7Yes.

DR, COLE: Wwhat is the value

for

electricity price elasticity in ¥New Zngland?

THE WITNESS: It is minus

the short term anéd -_aus ll6 for

DR. COLE

Now, what are th

estimates for the same categories, si

THE WITNESS: Well, they

point .81 ¢o minus 1.98.

.06 for

range from

DR. COLE: where éo you get the .81,

THE WITNESS: This is

DR, COLE: All right.
term first?

THE WITNESS: Yes.

DR, COILE: Continue.

THE WITNESS: And how would

numbers ccmpare?

DR, COILE: Yes, how would those nvu

rompare? ,

THE WITNESS: They wculd appear t£o

on the low side.

DR. COLE: Would it be
that they are considerably lcwer
naticnal estimate?

Commeres Court s'?zpottif:y
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the seccnd study.
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THE WITNESS: Yes, based cn thcs:
studies available, yes.

DR. CCLE All right, sir.

Now, for the three tables the resi-
dential sector was, indicated that the Yew
England, that New England was somewhat higher
but not statistically different, for th
commercial sectcr approximately the same and
for the incdustrial sector considerably lower
than the naticnal estimate, and could you tell
me, sir, what is it about the industrial
sector in New England that makes it-- sets it
avart from the naticnal estimate when the
commere and residential sectcrs are, apgroxi-
mately, the same? "

THE WITNESS: Well, in one respect, ycu
get gocd evaluaticns , vou know, thev would ce
expected for the industrial sectors for %he

reasons, you Xncw, since YNew ZInglanders--

ot
)
"
0
t
(

that thare are many types of custc for the

industrial sactor.

& s 3 3 @ . -
We are cdealling with a numper of

& 3 " e w3 -
£ Biwenea = witei 5w
>0CU3ITT 1es, nNumber Ol Zi TS, Wilaea ars S0 aghe=-
s
- B - 3 - Fhae e i
gsneous. "ust pointag Sut that the gattern
- . = - -
of electric consumpt.lcn 0T tTae pager LnQustiry

Commence Court :.'?zp.oztbzg Co.
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is so drastically cifferent from the pattern of
electricity used in the steel industries.

So, one would expect a high, ycu kncw
a good variation of, and here we are talking
about the aggregate elasticity which, in a way,
this describes how the industry as a group
responds to the price changes.

The changes in the electricity price
and recause of this non-homcgenous group of
industries it could vary from one area to¢ the
other, from city to the other, from cne region
to the other region.

So, you know, we are in the process,

-

you know, we are very ‘curious about this regiocnal
variation and we are now in the process ¢f trying
to determine, tc learn anéd to estabklish some
evidence as to why electricity varies from
region to another, but thcose are electricity
estimates based on the cata for that region.
So, it is suppcrted by cur da%a, and,

you ncw, that is the best answer that I can

get and, you know, it has been estimated that

L 2= 3 ~ -
elasticity fcr each industry differs very

significantly.

-

Commerce Court :Qgpoxting Lo.
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DR.

elasticity, electricity demand elasticity as

the electricit

0.16, this is

the future?
THE
DR.
THE

what the data,

COLE:

fh

¥y price in New England,

what

0
H
[
L
-
(9]
ot
’.4
O
b )
O
rn
o

WITNESS: No.

COLE: And the
WITNESS:

wa medel

El

va

r

1

e

y i

"e

h

P

~
-

S

based on

This value for long-range

regards

[

r

.

n

¥

e

data from this Region, that is the estimate based on

data.

DR.

what

of

THE

COLE:  All right, sir,

it will be?

WITNESS: sir.

Yes,

but

isn

included in your mecdel and now becomes your

That would become the predictors, yes.

join Dr.

the redirect

DR. COLE: Now, and it is based on actual
sector response toc the price of
THE WITNESS: That is right.
DR. COLE: I have no further questicns.
MR. GOODHCPE: Ms. Mulkey, any guestions?
M5. MULREY: Yes. Perhaps Dr. Feld can
Chern at this time, and then I could compl
examination of both of them.
e grid
"o L
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MR. GOODHOPE: All right.

Now, we will have a short racess.

(Whereupon a recess was taken at 11:30.)

o
(1)
Y
a1
’J
Q
'.4
w
’,4
3
8
La
o
(1]
"

MR. GOODHOPE: The

REDIRECT EXAMINATION

(By Ms. Mulkey.) Dr. Feld, would you clarify for us

(as

the way in which the concept, "utilized information

to predict cost of Pilgrim 2 and the operating and

maintenance costs as used in the Staff's predictions
of Pilgrim 2 costs?”

Yes, The Staff relied on generic tcols, essentially |
computer codes, known as Concept and Omcost, and
although these are generic tools, the analyst has
the opportunity to input specific data to make them

relevant to the plant under consideratiocn.

For example, input into these computer codes

(a1

includes identifying the region of the courtry in

(r
by
®

which the plant. is being built, the size of
unit, the type of reactor it is, the number of units
at the site, the type of cocoling system that they will

be using and all ¢f these inputs are 2r attemgpt tc
actual prorosal that we're looking at, in this case
The cther, I think, very important compcnent

Commerze Count c'?zpo-.ting Lo. Lo )3
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of these models is chat they provide a very scientific
and very thorough attempt to review the historical
experience with respect to these cost components, and
that they look at cost trends that have occurred

over as much as ten to fifteen years in tue past, and

as such, the projections that are made, based on

"
Q
(8]
.
17
w
*l

these ~ompute fact, attempt in a very
scientific fashion to capture historical costs,
experiences that cccurred there.

Then, finally, the codes are continuocusly
updated in terms of cost indexes that are played
each year and they are updated to account for the
latest increases that have occurred, and with :
respect to concept, for example, the code itself, was
revised every few years in order to update the

referenced cas that we're loocking at.

Now, in other wocrds, th

WD
a
0O
N
(b
v
e
"
—
(o]
s |
[}

design changes over time, engineering changes due
to safety changes, due to technoclogical change, and

to reflect the latest design that we're experiencing
in the construction of nuclear plants.

And operating and maintenance costs?

The same features would apply to costs, as to concepts
The OMCST looks at historical experience and cost

Commerce Lourt :J?zpmting Co.
BOSTON. MASSACHUSETTS
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trends in projecting the increase in the salaries

-

the maintenance, the materials and equipment they
use, which are all components of the operation and
maintenance cost itself.

And, Dr. Feld, what is the Staff's judgment of the
potential impact of a time of day pricing practice
in New England on the Staff's forecast? |
Yes. During my cross examination I was asked to assume |
that time of day pricing was imposed on all of the
utilities in New England, and what impact that wou'd
have on the forecast that the Staff came up with.

At that time, I indicated that the effect |
on energy requirements or energy sales, I would not
wish to change my forecast with respect to the energy |
requirement components and I provided an explanation !
as to why I don't think it is necessary to produce i

|
that here. i
|

With respect to the peak of forecasts, I x

think wy response was that I didn't know and I wculd ‘

e L ——

L]
b

23

24

25

like to change that now.

my testimony.

However, I think it is important %o carrv

-
- -

fu

the analysis one step forward and ask what then would

Cammzu .au'zt '?zpoztmg
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be the affect on the need for Pilgrim Unit 2, and
with respect to the need of Pilgrim Unit 2, in terms
of reliability assessment, I don't feel as if I would
want to change my testimony.

The reasons for that are two-fold:

First of all, if, in fact, peak load pricing
or time of day pricing is imposed on all utilities
in New England, and its result in lower peak load
forecast and correspondingly higher growth rate in
energy cells, it means that there will be a shift
in the load duration curve for this New England system.

There will be a flattening of this load
duration curve.

The affect of that would be to increase
the optimum mix of generating capacity that one would
want to see on the system that was characteristic
of the higher load factor would b; to a greater
reliance on base load capacity relative to
intermmediate or peaki-=~

So, although there may be a net decline in
the total capacity requirements for the system that
would also be a shift towards the greater reliance
on baseload capacity such as Pilgrim Unit 2.

The second point being that as a load

factor improves all other things being equal,

Commerce Court c@epatténg Co.

BOSTON, MASSACHUSETTS




R

~4

11,324

o ;
we would expect the reserve margin reguirements <o

increase.

[N

there is a reserve margin standar

¥
f
[
W

13

o
r
3
o
V]
"
2
o
'™
’ -
L

(B8

of one day in ten years for reliab

remain the same, but the reserve margin as a

percentage of peak loads to meet that one day in ten
years would increase and, therefore, there would be,

(r

his would be the prevailing force in terms of

(T

from the lower peak load forecast.
77 o - et
Commerce Court :R’zpo:tm.y Lo. 2 YL
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. KG/RM < Would you briefly explain to clarifly how

2

converts the energy forecast computed in the Cak
3

Ridge nmodel into a pezk load feorecast?
$

A (By Mr., Feld.) Yes. The Staff utillizes an assumption

5

regarding the system for overall lcad facter to convert

. 5 -

1ts energy requirements forecast to that peak lcad
forecast.
The Attorney General's office has criticized
this and indicated that the more appropriate measure
! would be to take the energy requirements bty major

customer class anc acply the class load factsor tc each

1 one of those distinet sectors to ultimately derive

. ' B3 its peak lcad forecast, and they 'essen:ia‘..‘.y said that
4 our methodoclogy is wrong. Well, I feel perscnally that|
'S ; the methedologies are basically the same. It 1s
6 | simply a questicn of whether cne wants to work with

. an overall load facter or cne wants to work with

18

-

individual class lcad factors.

91 The reason why %he Staff avoided using the
| individual cliass load factors is twefold: Cfirst, the
2 way in which the class loaéd factors were derived. 32y
22 the way, if we went with the Atticrney General's ciflice
R suggestion, it would nmean that we would have tc cderend
.

. 24 | on the NEPOCL's class load factors as cur input tc maxe

25 | this conversicn, and, therefore, we would 2cse scme o

I Commerce Lourt c’?zpcztérzj: Co. - 0 4
I BOSTON, MASSACHUSETTS
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2 class lcad factors a derived by NEPOCL hased on thelr
: forecasting model in which they calculate energy sales

4 as a function of number of customers tlimes average

3 | use, and then they must also simultanecusly or in

6 conjunction with looking at enersy sales or requirements
7 convert it to a peak demand fcrecast.

In other words, they lock a2t how that load

-

[&+)

E 13 distributed over time and they develop load pr file%

10 | sor each end use, and then in turn they derive thelir E
‘ |

11 peak load forecast, so 12 I were to take NEPOOL's |

12 slass load factor and apply i1t tc my forecast cf

13 energy requirements, 1t would appear tc me to be a

P . very 1llogical procedure tecause I would then te t::i:g

18 | a load factor that was predicated con certain lcad

profiles which were imbedded in NEPCCL's forecast

- ———

to derive at a totally different peak demaniéd forecast

18 | nased on their underlying assumpticns. To aveid ¢
19 T went went with a class load facter, and I would
20 like to point out that there was son majoxr difflerences
4 or there was a difference indicated Iin terms of
. |
22 ; what effect would e cn our ultimate pess load
a3 | sorecast between the approach we %tock and the aper
24 that the Attorney General's office wanted us to ©
|
s || T think that they indicated llike somethin

-

Lommencs Court c’?epozti:u; Co. Y
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that. reascn why 1t is
not due %0 this distincticn hetween a2 class lcad

facter andéd an overall locad ¢ : the Staff's

-

hi & e .
anzlysis was predi o m r t loa

facter of 61 percent

class load factors were predicated on a welghted

the overall lcad factor would improve

percent over th

11 |l ™ 4 A4 o0 e 4

vl The major difference attributing -- the

1 | 1 4 o -~ - . . - -

2 major difference that cccurred tetween the Attormey

. 13 General's office conclusicn and ours can te atiributed

L " to the fact, to the difference in the assurpticn
15 regarding the overall load factors, and as I have

16 | indicated in my initial creoss-examination, I had

- an o . 4 P 9 3
17 looked at the effect of assuming an improving lecad
. -~ - - -~ - - 4 - o 4 - & -
8 | facter cver the forecast. pericd of 61 tc €4 percent.

-

) The conclusion I reached was that under cur hase case

| - % % tad o6 - 4 3 S e
20 | the need would be shif*ed from one year into the Iuture,
2 4 - -1 9 FEE L™
21 and cur low price scenaric, the neel would be shiffed
;
= - P - 2 - e
22 e Swo years into the Iuture,
a ~ %Yy b | - . - G < ) T 5 - . 3 ~ - AN -en -
23 ) nould you explain how ycu fee. the recent CrFzl Zrice
,
!
4 s o -~ - S 49 v _d iy d o I I, 4 o
24 || action affects the Staff o0ll substituticn dliscussicn®
' A k! T 4 I - - - - - - T | ol o
25 A Yes. It is my belief that the testimony that I oflered

' £
| Commercs (ourt "?zpcmng Co. 20
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1 with respect to savings assoclated with the oll

KG/RM |
®

substitution essentizlly contains a very strong

L)

conservatism on the part of the Stalf. 3y conservatism
I mean that we are tending to underestimate th

potential savings ass>ciated with bringing the nuclear

[+ 1)

plant cn line early.

| officlal forecast of prices of oll, and to be more
specific 4t's the Energy Information 0ffice vrojections

L within the Deparimens cf Zne

o
s

g7. Those £ro
were made pricr to the recent increase in the price of

3
. N oil that we experienced tac

- L
¢ in the beginning of JUne,

o

4 - o T : .
! L believe, and to give you an example, the relerence

1 . ) - & L T . A

5 case prices that we have zassumed are based cn an

1 { - " ", . - PR Y - -

5 | assumed world oil price per barrel of 1% dollars a

17 T 2 107R 11 & -4 *afe v 1
barrel in 19738 dollars reflecting 19¢5 deliveries,

and I also want to poirt out that the Department of

b - 2 * - - N 4 -~ 4 o
Energy projections that we are using for the price of

2 a7 o l.} 49 - - s - a - b JIE S - - -

20 0ll are for residual 0ill that is to be delivered %o

-4 Y —_ - A & kY48 2 -3 T+ Al -~ - 2 s

< New England for utilities in the 1885 -« 55 periced,

- -~ aah ™ F & 5N b | ) - P SR - - 4 -

22 inelr analyses actually look at scmething that 1s

o - < T g - - 4 ™Y - o * |
o clocsely related to the probtlem that we have rere,

. 24 In my conversation with the Department ¢f

Camm‘::z Court :,’?zf;c.:térw Lo.
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Energy they feel that based un the recent price »
experience, using the median case, thelr scenario C

which is what I used and is my reference case, would

g the high end of thelr scenarlo.
MR. MEYER: ObJecticn. I think at thils
point w2 shouldn't be offering opinions of third
parties who we have rever heard tefore.

MR. GOODEQPE: I have to agree. It s pure
heéearsay ncw.

MS., MULKEY: Mr. Chairman, hearsay 1s

sdmissible in administrative sroceed-ugs

~ - .:. . - b % -
MR. GCODEQOPE: yhc: are these peorle that yeo
-2 - -
are ta.xing zstout?

DR. FELD: The names are Jean Clark and

. b~ - 2 S - - - o o -2 A2
Anthony Reynoldés are of the Energy Informaticn Cf%1ce
o lal IMADE & 4 P 2 o -d
MR. GOODHOPE: Have you reiated information

-~

that they gave you as to what they falt they

w8 nere

- .- » 4 32 - - - 4 r
of the forecast that they are providing, and I Shink
o 4 +Y e < » -
each of these scenarios would, inderendent of what
o . % . | - . 14 EoR 34 S =
they felt, would lead me €0 belleve that a dilferert

Commerce Court =Reporting Lo. F)?f,;’ 1
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MR, GCCDHO®E: l/oulid wvou maxe those
available to Mr. Meyer when this is over? I
will cverrule the objecticn. Go ahead.

PR. FEILD: The scenario 3 that th
Department of Energy locoked at considers an
essentially low supply scenario and it issume
the highest oil import price of all the
scenarics being reviewed by the Department of
Energy. That price is, again, for deliveries
of 1985, $21.50 in 1978 dollars.

11 a

pae

MR, GCODHOPE: That is st

conservative orice.

DR, FEiD: It would s+*ill be conser

vative relative to the prices thzt we have

experienced in the last month cr so. This

s

type of scenario is incorporated in my testimony

.

as the high range o0il price escalation scenari

2,

and I guess what I am ultimately l:ading up %o

is that based on this informaticn I feel that
the staff's high oil escalaticn agssumption is
the mcre rrobable one to look at as a relzsren
case in that it calculates savings from trinc
ing the nuclear piant on line.

Now, Dr. Feld, in your answer to the previous

~

questicn converting energy to peak licad

Commz':a. .;u'zt '?zpo-:‘uzg Lo. J0J
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fu
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- st, ycu stated that if we had use
isproving load factor assumption that it would
have change< the staff's prediction of need

for Pilgrim 2, keeping everything else equal,
in its base case by one year and low price case

by two yeavrs:; did ycu mean to say thac jJust tne

Well, now, I am confused. I would have to check
scme pa-ers.
I think you had better. I think the reccrd goes

both ways.

What did I do, cone year to kase case?
Yes. 11 may ke wreng on that.

May I cheek.
While Dr. Feld is checking, I have a cuestizn for

-~ b - - - .
Dr. Chern,could vou estimate fcr us
ca@ numoer Of specificaticns which were tesced

in develecping ycur mcdel to its present state

- - .
e e A P

g - e e R b = = .
3 - -~ ~ -~ - < -

N L, b whit® Wa Builiets Ui SHSw e (B et A 54 S e

Commeres Lourt ;pz'co‘ttinﬁ Lo.
BOSTON, MASSACHUSETTS



K=2-3

w

(s

0

L]

w

Ny
- e

-~
-

S
(8]

0

U

9]
n
(3
O
Q.
[
.-.l
(&
0
®
L3
Ui
'
o3
O

a final equation.

comfortable.

o~

One often runs 3at

11,333

3ut this is a common practice
réer to sel2ct an eguation,

You -eel reasonable and

least two dczen

equations £ r one equaticn, so in terms of

) : " . =~ N -~ S -
number of eguations we have cdcne, it 2XTz2ecs

an order of maybe a thousand eguaticns Ifor all

of the nine census regions, not just cne.

just those for New
I can tell yocu
of the numbers.

Dr. Chern, you concluded

Noct

Encland.

(1]
»
o
m
3
m

4
<
(1
r
w
0]
o
'-l
o |
Q

the

the number of ecuaticns

run for New England would e akcut naw many?

th

All tcgether

Yes.

% = - - LEJ
or that three years?

More than two hundred. At least two hundred

equations.

Dr. Feld, 4id you check?
(8y Dr. Feld)
case and twoc years on th

MR. GCCDEOZPE :

of our forecast.

Would you descrilb

Commerce Court =h

h o - «1
briefly the r

Yes. It is one year on the Lase

low orice scenaric.

Two years under the lcw
hizh is the high and
elaticnship
) : 7 QX
thorting Lo. 3O J
J J ‘
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n

e

between the choica of

purncses of the type of analysis you have

and the chnaice of escalation rata to regresent
general inflaticn?

Yes. I will try. The discount rates that are

4

being uszed essent:allv ze

L

of the parties in this precceeding can e

charactarized as a ncminal discount rate.

w
s
(1]
W
-
(N

real discount rates which accounts £or the
real cost of money or the real value of mcney,
and historically that has been fairly stabl

I would estimate scmething cn tI

crder of three to six percent. Usually i

varies depending ugen the level of risx

with this particular investment.
The O0ther comoonent i. much mor
viable. That reflects general inflaticn,

simply the fact that the value of the 2cl

into acouunc wanen we &.30 sl LS CS3SUL
T DT LG eVeryTaillg iIts TJO8 same Yedals Cco..Ls

Cam.mm Coust ;’o'bo" .5 Co.
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ng discussed dv all

iscount rate. Cne ccmponent is 2a
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is a gooé number. Of ccurse., in recent years

the rate of general inflation has double digit

o
®
w

level and perhaps 12, 13 percent may

fair characterizaticn of the rate of

(18]
]
pe |
(1}
"
[
' il

inflation.

In *Y%e ztaff's analysis we assamed a

Ui

ten percent discount rate. The implied assumption
there is that five percent real discount rate
ané five gercent rate of general inflation.
his discount rate is being applied to the pericd
1985 to the year 201s. '
It is looking at the value ¢f the cost
£ money over that time periocd.

We éid not feel that the double digit
inflation that we are experiencing teday is going
to continue ocut over the 1985 vear to 2Cl6 period.
We felt that it would revert back to the more
normal historical rate on the corder of five
percent.

The important feature, though, of the
antire present worth calculaticn is that once
you have a discount rate, ycur esca.ation ratce,
such 2s the cost that you are esc2liating, must
be consistent with the assumptions that ares
imbedded in your discount rate.

Commenze Court ::’?zpcnti.ny Co. )5
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Therafore, when the staff us

[
w
[

1

ten percent discount rate, which assumes five

nflatio he costs that we

o |
(r

'.4-

percent general ’
are escalating out into the future, the C&M
cost, the nuclear fuel, the capital, and so

forth, shculd relate scmewhat “c that percepti

"y

of five percent rate of general inflation. 1In

v
r
"'

fact, they do. Meost of our costs are escal

LR

at

: . s _u
- . - - T2 * . .
ive pgercent. Some are 3 littls higher &0

reflect cur expec’ ition cf real increases.

But they are cznsistent with ocur overall

philoscphy of five percent rate in general
inflation.

The Acttorney General's Cifice on th
other hand has suggested that somethine cn the
order of 20 percent fcr a discount rate we ;]
be aporovriate. They lmve also
they wuld expect many of t.ue ocsts associated

with the nuclear »la

e |
o
(r
O
D
n
0
w
’.‘
W
ot
1]
of
)
L
<

'O

-

e |
r
-
(1]
O
"
£l
[
"
O
Ih
' .
w
o
(9]
(35 ]
<)

high ra2czes, perhaps o

percent.

- g, T A . amom may Y = oem - - . - - - -

- aUddl SCECULAatTEe TGt Toae Ce SLiCo
AL +% 3 5. i b - T3 e <ohue - dum e Swwn 2% ! &
OL ThNell SssuNiTtiCn relatlve TS =ohe scozii's

assumpticn weuld be essentially negatad in the

actual calculations of locking at the affect of

Vi i / r O

LO"ZMZC{ outt ::\LFO‘Itl'fZLJ - S Ea®.
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11,337

cur prasent worth savings.

For examnle, if the staZf assumes a

1]
<,
.J
r
s
3 1
’l
\l
-
Y

vercent

ten percent disccunt rat
general inflation escalation for its cost
components, the net effect of that is a real
discount rate of five percent. The real cost
o £ monevy.

Alternatively if the Attorney General's

Office proceeded with the 20 percent d.sccunt

rate but asszumes scmething on the order »f 15
percent escala*ion in the cost, and they in fact

were consistent with the general rate of
inflaticn, their calculaticn wepuld prcduce the
same net effect. Essentially a five percent
discount rate, and that wculd be what would ke

captured in the calculation itself.

- - _ + 1 %
Lommence Lourt ;'?c:pu-:tu::: Co.
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Dr. Feld, Dr. Cole asked you to explal

had elected %o present an analysis
for oil as a reason for the basis f

-

need for Pilzrim 2. Would you ampl

about this? The reason the Staff has done so

L
I &
.

session of the hearing that not

- - - e

3essicns.

In previous sessions -. the hearing

the need for power based cn rellabllitly

and as a result of our forecas: at

for Pilgrim was clearly demcnstrated 1

proposed by the Applicant. It was

assessment, and, therefore, we did aot
’

- t of = . oY e Sh = A 1 -
- - " " Dot & -
necessary. il JaCU We i€eiv V..dv av

to provide additicnal criteria to tl

| 4

However, in cur present ¢
S0 -4
f1led at this

- - - 4 -
a33essTens =5

o3
O
ot

W
or
2

ime of need, based cn reliabllicy,

years- later than the year being crecpesed

Applicant. 3Secause cf thils, tecaus

MS. MULEKEY: 1 have

£

mmerze Loutt .:‘,?ef:c-::ir-.q
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redirect examination.
MR. GCOPHOPE: Mr. lLewald?
MR. LEWALD: I have nothing.
MR. MEYZR: Very briefly.

A WA A TR A Y
ECANS EXAMINATION

(By Mr. Meyer.) Dy, Chern, first you indicated that
a large number of equaticns specificaticns had teen
tried for New England and the other regions, is that
correct?

(By Dr. Chern.) Yes.

As a general matter, i you have to lcok at mcre
equations before you find cne that werks well, 1s that
a sign that your mocdel is good or a sign that your

model is bad?

No. That has nothing tc do with whether the meodel Is
good or bad. The reason 1s that ncne of the
specifications of the model 1s perfect sc we are
testing the different alternative model specificaticns
and trying to determine which model specificaticn is
the best toc characterize the behavior of the consumer
And despite the number of equations that you tried,
you never found a specification which picked up, say,
the gas price variable for residentlial secter, is
that right?
I d4dn't say that. I said that on a statistical

e* T

Commz't:.z Cou:t :’?zlbottérzy Lo.
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significant label, no. I was looki

3

g very carefull;
that natural gas surpllies ccefficlent, because, you

-

know, I always try to get a perfect model if I ecould.
Would you agree with the following stateme:t as a

tier of general statistical principle, that if you
try encugh specifications for any set of data you
eventually will hit something that produces a
satisfacterily good fit at any level?

No. I have been doing this sconcmetric modelin-

for 7 years and if the data are not good, ycu are
never goling, if the coelficient is not there, no

matter how many you try, you won't get it. 3ut as

do 1t based on the methods I used and on the data that

-

Dr. Feld, you menticned that both the CONCEPT anid the
OMCOST codes are scilentific; is that the term that
you used?

(3y Dr. Peld,) Yes.

12 yeu astempted %2 back ceszt alther thae Pllizmim 2
capital cost estimates cr the zilgrim . cperating
maintenance excenses to find cut 17 those 2cdes would
have rredlcted what in fact has happened?

Lommerce Court c’?z,ﬁozténsz Co.
BOSTON. MASSACHUSETTS
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MR. MEYER: I
MR. GOODHCPE:

CLEETCN:
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11,341

3 - ' -
have no further questions.

Ves.

NATION

-t

-

(By Dr. Cleeton.) In vhat seems more

Was a long answer you in

dicated that the need

s'-‘_e

testimony

Pllgrim 2 1s based ocn the coptimum mix for base load,

is that correct?
(By Dr. Feld.)

hew used.

Well,
you had extended or indi

.
o
forecast

egtifled

4 )
(%)
(o0
(9]
i
|~
o
s
b
v
-
|+
)
or

PO 4 L % ¢ - o~ ~
utilities in New Englard

’;ommt.:z ’L.‘u 4 5

don't believe I diag.

let me ask you this, then.

would

You indicated that
cated that it is quite prossible
f1lat out more than yeu

o

- -

day pricing were imposed upon all

s JeSs.

;‘:{zac':uzj . 5 @
!
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And that flattening of the fcrecast of peak lcad

d on the base

8]
(1]
A
w
._J
£
o
3
®

would also create a more li}

That is corcect.

2
0
z
-
"

that is the case, then, given the fact that
most of the power sources coming >n line in the next
f.fteen years are nuclear, how does the reliapility
of anticipated or unanticipated outages in nuclear

power generaticon increase the liability for base load?

I'm not sure I can answer that guestion.

Let me put it another way, if peak load levels cut
and with the rates adjustment creatas a more level

base load and Pilgrim 2 is characterized as a b

T A A ) - 1 - T a L il
Lant ana that all other :.:‘.an:S come on iine 1in

NEPOQL are essentially nuclear or at least a large
percentage of them are, what then is their anticipated
or unanticipated outages for refuveling or unreliability

L8 1

of e ment?

Q)

.
.-

Wl

- ! !
How does that effect then, the generdticn o

a base load which is now a constant ané its mors

1 3 % . b
relied on a nuclear gowear:?
e, 1T % ' o~ - - - F4 * T T - e . - e =
weil, 4 M NOC Sure iI i r2ailiy am Joing <o Je
- - A = - - -l - - ax - * - - '
responsible for answering that guesticon, and I acn't
&= 843113 = T 3 .
know 1if I understand it fully, but as the load curve
:'a—&e—\- - o= 32Ty mannme =ae - e S~ amrtrs
sidrTiens, it essencially e€ans ctnat wihaen ycu <o nave
P~
~ ‘ 3
' 4 3
5' \ L )
< ' - N

/" x N
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Ll=-2 ! a fourth outage, the probabiity that occurs at a

r

relatively peak pericd increases schedules,

3 maintenance will begin to have to start to occur

4 d during relatively peak nericds because in the

3 G extreme, if it wvas totally flat, anytime something
5 went out it would impact on vour capability to

meet peak demand.

~J

s 1

The effect of tha: would be to increase

the reserve margin raguirement as a pe

"

centage of
peak demand to maintain the sama level of

1 reliability.

O
)
O
i
..—4
f
"
o
.l
wn
8}
(1]
[N
O
5
[
'—l
20
w
0O
n
t
O
s
o
")0
'l
n
O
s |
¥
O
[ 1
',-.J
L
s
(b
)
I
4.
o

12 |

°

the oil-fired plants for reserve r-ther than base?

. A They can, but, of course, there wculd be a cost

5 to be assessed with keeping those units in working
» g conditions and on line.

. ﬁ I£, in fact, you had a perfectly flat

"

i low duration curve, your need for peaking would
be clearly reduced and you would want to function

with mostly baselocad units.

|

i -
| T
.

. - . -« 3 3 3 ¢
he economics would become much more
21
! favorable for basaload
L savoraple ICr Dase.icad.
22
]
| 11 - -~ - . - 13 - ~ -~ -
i Q All right, in regarcs to the so=-called discount an
1

f inflation rates, you mentioned here, and vou also
23 -
- ‘\
Ly mentioned the cost of money, is :‘he cost of money

' Lommenze Loutt :pzpczténg Zo. )
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relied upon compounded intecsest rates?

The cost of mcney is dependent on

™"

0

is usually reflacted as a, you

The percentage?

Yes.

But is, and we

about a jump

a stated rates,

-

ana

I gaess you would

an effective cost of money and,
there there is truth in lending
of interest and then they tell you

All right.

on how you pay it

is ccnceivable

hear it said on

(&8

of the prime rate,

but this is not

compounding of interest?

that should

One other guestion.

e & o
Now, you indicatec that

represented a2 case in the praviocus
- )’ - - 3
in the hearing, based essentiall
. = . :
and therefore felt no need to deve

O
+
.J
n
b
o
n
a
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r
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the economy are charged to borre

xnow,

,

c‘?zpcn‘ing

hat componants
and it

money,

the percentage.
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- ———

news al! the

that rate is

in essence Qver time

have to distincuish between
you kxnow, I guess

values of the‘'rate
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R
Now, was that reliability pased on forecast of needs
that were about tw.ce what they are now, dated in
this particular set of hearings, namely about 6 or

percent versus 3.2 or 3.8?

-

can only speak for -- I

i

I believe the Staff forecast was i

rates as high as 6 and 7 percent a

the Proceeding?

be surprised.

Q
"
1)
i
'41
(o9
';
O
fu
"
1

and at that

== I dont have those figures,

-
'

can only recall the

set forth
n the early
but I would not
have no fur :her
« Chern, and
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MR.

GOQLHCPE:

contact any witnesses?

not been

bad

news.

the Staff

MR.

able

MS.

MR.

Ms.

t0o be available for

MEYER:

to.

MULKEY:

GOUUVLHOPE:

MULKEY:

No. Mr.

Ch

T'm afraid

What is
Not only 1

th

(1]

11,346

airman, I still
that

we

that?

10 appears that Dr. Soffer, who is eesential to our

prese-ting not only testimony of populaticn on

M evacuation planning, but also on population, will also
2 POl

' P not be available for.the week Qf August sth. ‘
14 ' Let me just inform you of a couple of other

5 | things. |
16 At the time we tlought the evacuation planning
,,;f testimony was to have been filed, at the begin..ing

'8 of August, we anticipated filing rebuttal testimony

which we had mentioned to the Board on the sub

@

ralate

n

. n
-~ = - s - .
That testimony we had anticipated would be
21 B
- = 3 - - -~ -~ - - - -~ - ™ - v

i 1IdieC in conjunction witil a discussicn Ol a.icernace
-~
- 1

o -~ NN 1 - e

S188 Topulatleo
23 N
io

1 » - . 8 - - -
i That testmiony we might be able to £ile,

u

but w

|
|
24 |
‘l' |
- - - - % ' T m -
to hasten it or £file e can't have it i
|
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BOSTON, MASSACHUSETTS !

5 -
-y




10

ro
(&)

early August.

MR. GOCDHOPE: That will be rebutt

testimony?

MS. MULKEY: That is correct.

MR. GOODHOPE: Has all the testimony

been filed? Do we have any more coming in

from

MS. MULKEY: Our rebuttal testimony.

MR. GOODHOPE: And the Emergency P
comes in, when is it, fairly soon?

MR. LEWALD: The date was August 3
it stood against the Hearing date of August

MR. MEYER: Mr. Hearing Officer, M

=

believe that the Cormionwealth's witness th

mentioned yesterday, Mr. Wright, is not currently

lanning

r3 ;- a3
20.

r. Chairman,

filed and Mr. Wright was indicating that he might

have a p lem making the August 3 date on th

particular testimony itself.

MR. GOODHCPE: Well then vou bette

it
O
[ o
0
o
2,
,.‘
r
X

h him anéd let us know. He may get

y = .
wants an extension of tine on

z
.,l
o
e )
[ o
8]
}o
tn
b |
i

MR, MEYER: Yes.

because we are going to go ahead on the 27th

£
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18

16

17

18

15

20

could we get if we had a

L=

We could get Mr. Barstow,
LEWALD: Yes.

GOODHOPE: Could we ge
MEYER: I don't know.
that at
of ignorance now, and it

apeears

some uncertainties, the best way to

W

be to have

Monday and inform the Board on Monday because

car't inform the Board as to what the possibi

are right now.

=
)
!

)

3
O
5]
i
O
g
I
o
.
'0
fLu
iy

on the

MS. MULKEY: He would, but
it is, I just don't think
would be advantageous to the Staff.
MR. GOODHOPE: You had a2 1
testimony that you intended o

MR. LEWALD: On

2,
0
2
(1
"
)

any.
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that the

handle

Co.
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(18]
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11,349

thing that we can say for certain is that we will start
hearing on the emergency planning an we will try to
work in the rest of the witnesses on population and
Mr. Barstow, - fast as we can commencing on August

27, and I think we better reserve two weeks for that.

"

The owing Monday i< Labor Day, but I

[

ol
think we better reserve those nine days definitely

for hearings and I think we ought to go into the week

£ 3

ot

or
b 4
®
'»‘

of

$

Now, Dr. Cole just informed me that the week

of the 10th is out for both of the other Bocard members
and so let's try to get evervthing that we can dcne

on the week of the 27th and the day after Labor Day.
So, we'll get an order out and, like I say,

we'll try to accomplish all that we can do so that

we can get something together on the 6th, which I

[19]

very much doubt, and the only one who will be available

will be Mr. Barstow and it doesn't make much senss
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iR. GOCLHCZZ: o0, 4i0T L00XS§ llKe WwWe re going

&5 have o Ere ko d0 it all w elAss B lr gk FEEATTES ~

R ave TO CIY © a ig s <1082 TWO WwWe2Ks Ccommencing

\ CATT.TRAYY - P ~
MR. CALLIHAN: I'm referring to tne
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suggested and let's set a time for
MR. GOODHCPE: All right.

MR. MEY: ': What I would

w
®
=
<
Y
w

the parties talk amongst them

either I or the Staff takes the res

(2l

informiny the Board.

1

J

DR. COLE: Yocu will then

give

as to when the witnesses will be availa

testify.

Conference call, which will be the 23xd,

b

MR. MEYER: 3Between now and t
That is. correct.

MR. GOODHOPE: The 27th of Au

Now, is the~e anything else a
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MR. GOCDHCPE: MMr. Meyers, then we
will meet at a futurs time?
MR, MEYERS: Yes, we will.
MR, CALLIEAN: Thank vou.
MR, LEWAILD: In light of the change cf

the hearing date cn emergency planni.s I weculd

ot
e g
1]
<

make the request that file testimeny

instead of cn the third,

2]

[
[
o

it on the date
of August ilth.
MR, GOCDHOPE: Any problems with that?
(¥o verkbal response.)
MR. GCCDHCPFE: All right. 1If it is
agreeable £o averyktcdy than it is agreeable to us.
S, MULXEY: If it is agreseakle to
the Bcard itself we will £ile this rebuttal
testimeony cn evacuation issues on that date

- - -
unless there is a chenge on the date.

G
5
>
b M
O
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M
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cn that date.

: . -

to introduce into the record Amencment 36, 37
% i -

and 38 *o the Applicant's testimony.

These have been previcusly distributed to these

. - . p | - 1 33 .o 1 % .
arties. I would just like, unless there is

Y
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any objection te them, I would ask that Amend-
ment 36 be markad as Applicant's ExhiZit

Number l-P2?, 37 Applicant's Exhibit Numder 1-QQ,

(]

and 38 Applicant's Exhibit 31-%R.

{The above dcocuments were
so marked.)

MR. GCCDHCPE: Are they offerei into
evidence?

MR. LEWALD: Yes.

MR, GOCLHOPE: Any obijections?

(Mo response.)

MR. GOCDHOPE: All right, there being
no objections, the dccuments will be recelved.

(*“"hereupen the dccuments

were received in evidence.)

MR. GOCODHOPE: Neow, is there anvthin

«Q

J

further
(No response.)

MR. GOCDHCPE - All right, there tein

\Q

4
r
-
[

nocthing further this hearing is adjourned u
scme further date.

(Whereupcn the hearing adjourned at

Commerzs Lourt :pe:poztm_c] “o.
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BORN: Taiwan (March 19, 1941)
MARITAL STATUS: Married, two children
EDUCATION

Institution Degree Year
National Chung-Hsing University B.S. 1964
University of Florida M.S. 1969
University of California, Berkeley M.A. 1971
Univeristy of California, Berkeley Ph.D. 1975
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Knoxville, TN 37922
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Laboratory. (Duties include developing and managing research
projects, supervising staff members, and research on electricity

demand forecasting, industrial energy use,

and conservation analysis.)

and energy policy
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Co-principal Investigator, Energy Policies and Their Secondar
Impacts. (A Grant from the U.S. Energy Rescarch and Develorment
Administration.) July 1975 - January 1976

Student Adviser and Instructor, Great Lakes College Association/
Oak Ridge, Science Semester. Septemper 1975 = December 1975
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Principal Investigator, Forecasting Electricity Demand by States.
(Sponsored by the Nuclear Regulatory Commission.)
May 1976 - Present

Principal Investigator, Comprehensive Economic/Engineering Models
of Industrial Energy Use. (Sponsored by the Department of Energy.)
May 1977 - Present

1978-1879: Visiting Associate Professor, Research Institute of Agricultural
Economics. MNational Chung-Hsing University, Taiwan. (Duties
included teaching twc courses in econometrics and research on 2Con-

ometric analysis of supply and demand for rice in Taiwan.)

1973-1974: Assistant Professor of Food and Resource Economics, University of
Florida; and Research Economist, Florida Nepartment of Citrus.
(Duties included resezrch on demand and marketing of orange products.)

1972-1973: Associate Research Agricultural Economist, Department of Agricultural
Economics, University of califurnia, Berkeley. (Completed Ph.D.
Degree under Professor Gecrge M. Kuznets.)

1969-1972: Research Assistant, Department of Agricultural Economics, University
of California, Berkeley. (Wworked for Professor George M. Kuznets.)

1967-1969: Research Assistant, Department of Food and Rescurce Economics,
University of Florida. (Completed M.S. under Professcr Leo Polopolus.)

1965-1967: Analyst, Department of Foreign Exchange, Bank of Taiwan, Taipei,
Taiwan. (Foreign exchange services)
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