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e-,Hme -i s *.
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|

1 to get a copy with an enclosure of a letter of8

9 I 4ay 21st. Apparently there is scne confusion.
'l
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10 ] .'4R . LENALD: Apparently we got a blue cc0_V
-

||
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! on that date. !!ot a green copy.11
n

i

: |

L| :15 . :1ULKEY : I don't believe so,'Ir. '
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u
, . ,

13 4 Lewald. ':'he blue copy cas admitted as an attachnent !.
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14 .i to the answer to the staff interrogatories which |*

g !
J i
o

i

h .'ere nailed "ay 25th, I believe. I15
h

I

16 !,! ', R, . w. ' uD : We,,, . con raise any
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1
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H

17 il objection to the adnission of this dccunent as
1

h

18 y an exhibit. I would just like to be provided i
If |.,

-
i
t . .

i

19 a with a copy at scne time. |
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2 I it as NP.C Exhibit No. 60. It will ce so enterec, anc
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- w

. . u

.

1
. MS. MULKEY: No. I only have three copies
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S a and I do not want to have in bound into the record.
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t
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I r
1

7 h MR. GCCDiiOPE : All right. 'dith this, we |
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.' will receive it into evicence. j
. . . . ..
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4 |
-

(A document entitled, " Regional !
9 '

Econcmetric Model for Fore- i!,,

10 g -
- Demand by i,; castinc Electricity

-

; Sector and bv State, was i

- i

h received as NRC Exhibit No. 60.qij

l

Q Mr. Chern, would you briefly su:r.arize for the Board !

12 *
,

p I

'

J and the carties
- -13 " -
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I developed. This is an econcmetric model. An31-2 1
i
I- , . .

t

2 1 econometric mcdel means that we use historical data

i
~t -

.
_3 a .d e s *m _' _h .' ' s 5. ~. ". a d_ e . . , _' .a. d. e , u a * _i n . 0 . * ". a d_ e .. a . . d !

. - . - . . - .

I
f

4 ! ecuations mean that we describe, whatever the
t

|d
5 J demand c# a'actricity to a set or var:. ables were at |

1

least succ.ested by theory, econcmic theory, and also i- '
. . . .

o

J
. . . .. .

7 6 cepencent on One various Cnaracteristics 0;. consu~.ption, . .

!

* 1

t

!' o# a'ac"_ .4
4 v..

i

3 i . - - - - - ,

4

9 j E'or example, the residential demand for
|t,.

10 9, e ., e c t r ic :. tv. is s t. e c ; _,l ed a s a runction or. a set or.. . . . . . .

,

l.

1 . ,

11 i economic variables such as the c. rice of electricit'.,, |
'

| |

j orice of ',ub s ti tute fuel, oil, cas and coal and !1,. -
i

't |
l' .
.1

13 p. c. err.cnal income. Those are the set. of econcmic . t

. ,

.
,

i-

I. . . .

variables, and there is anot.ner set or cemocraca:.c
' ' - Ih,i

y

.

l . . . .

i; variables, such as populat'.cn, ..o u se nc ic, s .ne anc
le o

, 4

t
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.]
. . .

cnromat.c var: ables.
. . . ,

also as a : unction or a set c:.
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n
n

'I Now, we use heating degree days and cooling ,
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ji degree days because of the concervation of the,g
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]'f errect'.ve variables of natural gas en demand for-
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residential customers of electricity.2 4

Okay. This is an econctetric model. We3 i
.

. i

developed the model, as I indicated, as a sensitive, !a i

|<

1

5 ! as bein sensitive to economic variables, to cemocrapnic

i

e ,, . , .- i .= b l a. s , ~. o 1 .i ... w'. *. 4 c ' .' a b .' a s . '" .". ^ s a,,
.

'-a -ha
' t

4

i

; major factors we believe affect electricity band. ,

!
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8 | D .i d * h .4 - - o .4 . . *- "vo "ack 'o "-.ho o*- e- ^no
' + e "o -"- - I" ur- o - - ~ -

d |
'| 1

9 ~ I said chrcmatic and should be climatic also. '

t

f.
O k a v. . The model we deveicc.ed is cacable of10 ,

.,
i i
i i

11 forecastine both demand electricity, demand and1 '
,, - .

e'ect..4c-4os"v, a a o s ' ..d "v .c o _ ~_ - a . Ev ae"---_ ,. e. - - u
,

-
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19 -
we have develcped this mcdel for1 As I sav,

4
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; about three v. ears by now and the methodoloc_v_ we used, _
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22 l methodo, cay tnev. usec :c r :.,.e deve , co. in c. r e c. ion a ;,
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i

!

3 electricity demand models at M.I.T., which are also '

|'
.

,

4 based on the kind of methodology and on the methodology'

,

f

5 . in scecirv.inc. cemand ec.uation usec.,c v. Processor. . . . . .
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t

I

- ! Taylor and others. !o ,

|
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a. || the methodology.
c
1 !
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Now, in tg..e course o: cevelocinc tnis moce., 1
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q
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,
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have participated in many professional. we, myself,

i
t

,.t' , . snoo .
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13 n - -
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3 For e:.: ample , one version or the -cater w:.ll

- !14 1
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t
'i,

b be cresented in the Journal of International Energv
15
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o
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and one other one will appear in the Future Managin"

16 d '
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0 Sciences, and a cacer was also coing to be cublished i
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B1-5 1 ' So, the model, the methodolo~y has been
i

I
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a the ten models validated at EPPI on Electric Lcad -
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5 j Forecastinc. !
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- It is one of the ten mcdels e:caminef for |0 ;
1
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31-6 1 The sanc.le c.ericd is the statistical term.,

.I ;

2 We validated out .odel for 1975 and 1976 to see i
e

3 how the T.cdel works bevond the ceriod of estimation- -
i;

.
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Ij and we found the forecasting, this :.s so-called4
i

l
5 | in econometric terms as exposed forecasting. 'I
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J E'orecasting exposed. !3
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i, i

f

I
33 |j the parameters we estimated, and we are continu,ing :

il I
li

j to do so. ija
'

i
i

b
.1

15 h
Il
Il
',

16 J
f
I
I

17
!

I
'

i
'

18 t| |

|' I
.

t

'

19 '
i

|
'

I

20 :I !
.

1

I E

,, - i

,4' *

I

i

,,
,44 i ,

t

23
1

i

'4
. !4 i

|
,

.A
+g i
~ i , J

i / $

'
|

/'
|s

'i t
'

li

177J724L 'E C04~d C f ACI[[I:4 0,
'

l r .s
'i
:|

BCSTC N , M ASS AC H USEUS



_1 _1 ,'J u n..

fr

'l
'
,

n2_1
. ,.w o i1 ..e. . n . - ,,- y , . , . , . c u..e ,,,,. _, a, a t: _4. _a _3 .-'

' w..~.. . , . .y ry . . .

-..

i
., .

cro s s-e x ar.in atiC n .' ' .

3 .v. . . . uo cr.r n p =. . .n . . _ a. w a _~ s ,p n . -

...y . .- .e g,+
. . . . . -

,

|

4
| e xa' .ination ?

,

5 1 w V. n. , s 2 _ ,e.a.~ -. . a , _4C.. O .e i4v..p . T r eg A.r n., . T ..a ..C .e . . .

j . . ~. . .
. i
; 1
t

e . o w. - . .,
. . . . ,

i

I

u.,0..nC.pr. .v. n.. o. .,, o. i7 r.v . .p
_. . ,

I

al .ur . .v e v. r_... v.o s , . k. a v a. .= e ,e . 'tw '--

-. . . .

.1, I

9 4 C . .C _C c 7 7..W.. ._' .' T A''' 7 0 'I ;

,

. . _ .

11
6 i

(B"y .".r . . h. /' e . . ) " . . C h. e . . . , c o u.' d .v a. .-a,.'a. , as o_ I,
!

10 g n
n % ,

- . . .

!'j
l

. . - . a. '. k.o d , ~., o S '. a .' .' x ."._4 b ' ',, # a s a ' _' . a _ .-a. t. o . ' ,'
'

11 ;1 s h.^ -' .h a . d . . _ . .

li
I

3 ., ',, ." a ',, . s '. k. a. c r.a. 'a 4 ". ". ' .". a 3. a a. . c o , a . "., --
o . . .

l.

e e _ .
!

O n,, p" /. "..".a+,,_'.',_d~.".*w, k a. , ' '. .e. e _' ' ' s u " ' _' s ". a. d_ , ,", a. s . ,.

it I

i
. io..,..,.>.,.,, a c ,., " c .= , r ., , - - : =. ,n

14 a: < A..d , u.a d c <, , , _ a. . . ,, . . _a , u. _as . _ - _ .. _e.v....
-

,. . . . . . .s . . e.

i.

t

" . . " 15 7 , " ' ".a',, 4 s . k. a. e _n _' _' a .- - e _' . .-a.co-. .. '.."._'.e, .

' '
,-
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.

. , _ 'v.. a ". a c .- a. a.'.. ".t o- . s a ..e - .c da _' - ' a- k
. i

< . .
.

a i

i
o

17 A That is correct. Of the sar.e T.odel. That is the result
, i

! l,

. o . w ., _ a. ;
. .. . . . _4 .., .. .o ,.. o, _,4_. .... ..c . . . . . . . . . , - , . _ .

,
,

i

e' ". d. w a. a,, c u ' d .- c. .'e ." ' S._' s a s ' ".e d .- a '",, .- a v . '. . " - .^ ^ta ,
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'
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e0 shorthand purposes?
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.

23 A Ckay.
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_l .i , . ,4 1
,

t

- ' ' ' 1 G Yes. Please. j-
,

.

i
,

2 U A And f :.ve---
i

i

!3 i A Three. Thev. are #' i-c cac.es..

1

!4 A All richt._

<

j

|i

.. -
5 Q Uould v.ou read into the record the sentence that .i.- .,.f o. :

i

I

s starts at the bottom on that page 5-2 and '

'

7 ! goes over to the top of 5-3, it starts with the ,

i
I

Il

a" words "For e:<anple , '.le would e:<pect? "

9 1 A I an sorry. Where an I supposed to start?
h
d
il

] Q " ell, actually if you could just read that sentence j10
I,

Il I

H. to yourself. This docu.ent is already in evidence. '

I
11 .

,

i ,

3 ,. - A "For e:< amole." '

.a -

I
q. ,

13 h Q Yes. Just read that to yourself.
0,|

| A ."Fcr e:<anp le , we do e::cect the cr:.ce or natural gas |y
| |
,

l

gw <| to be insignificant in the residential demand ;
i.
g !
a i

ecuations in the New England recion because natural
* -

,

16 i

|
,

17 : cas has never been an important fuel used bv. i
- i

I

i
-4Anm ; ,7 -e+.,,-o,-- -3 o 'q i -' gy; -- nyen- u C " C "--, 4 .g'- - ----13 ' ---"'- ' -- 3-~ * - --- - - ,

I i
,

,,

19 data en the c. rices of residential cas are avail-'

i.
-

<

I
1 i

able." '

,0.
-

| . .

i, O Do you believe that sentence to ce correct, s.r?
21 g j

il
il

- . .' a - v a -'..i.".;. "o * a c, - a a v. 4 ' '' .'.a
4

.
'' b. . i s .' a- '4 2
.

-a
- - .. < - a -- -. . -

;,2 q
i,

'l
a t, . a . . c ., '

. - ..3. ,

!
'

' G Yes.
24

A Well, ves. *de prepared this. |,5 , *

i e
--

t
,

!,
1

|'
\<

- 'j1

,b .,t. |
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%. n 37^ o .# .".u'."-.''.. 3" ' o' .d.'.2.' .; - . . .# .# ' a .'. '. ".o "A3'~'

'. " '..
" "

4 .o .. - . -
,

I |

2 w e n *. .4a '. s t ,...G . o- o n .. e .e ..c. . a .d'. ;4 " ' .
,

. .
d "-

'
i

i

, A Ie 4n o .4 g . 4 : 4 c , , . .n.,.,...,..,. w n. .c . n 3 ..4 i vn_. , ,- o . . . - - . . . . .. ., s .. - o....

4" '4 0.. T. s .i ' .i " s i , n .i .# i a. .'. . . ~. .- a. .' > ~- - . e o a ' a c . .i .4 . v. '.. .. .

1
--- .

-

4

I '

5 ! A Yes. .

i,o

<. . . . -
,a

.o n. m, c nc u .. . . ~.r . . c. , -- . t,. ,. .u. -,.- ,, na,. 4 ., , - , , - - .a .
c.., ,u ,-

. ...
i

'l I

( l

7 1 England to the residential sector as op.Osed to !
.

1

jo

si hoU much electricity is scid to the residential
,

.i i
l i
I

- g n c4 o. 4 .. v. . e y . . .n, .1 , . A 7 1o
- .

10 A I do not have the figure with ~.e. I couldn't
,

,

'

11 give vou a percentage, either, but I do reme: der
1 I
;l

Io d' dc # '
-- -o a ess ' '' a . a ' e c ' i c 4 * v , a " ^ r a :"""-12 q - -* . -- -

-
-

'l
i

13 | equivalent basis, equivalent 3'''_' b a s i s .
, !
.

. .

, . 3 ., s o , a- ..n., ..,.n a, . n .,.em m. .,.o n 2 c t.,., ,.. .. -n.-.,__-
;..-

,14 ; e - . -.. - ; s
.

.- . . ..

1 -

*4' | oi s - ss o a di"#o-o-- o-4,- ^= ,- 4-""a' 1la*
15 v - - - - - - - - * - "- -- -r- ----- *-

d'
,

I
?

16 A Ch, it has to be quite, not just a few percent |

q g '. . .
17 h ...::erence.

d, 1

'

^. "g ,g g u. 4 . . 'r .i .. 4 .s -...=_.s=... , , _ .. --, ; . s
= -' ' .

* J --e=.._.'.,,,

,3 ; ..-;.... ..,

+

,"

19 ---

i t

j A An order of--?.0, 4
e
ij.

" '] 5 ] ' '" ]M"g'46, E %*.* *''''' Q ' SI* .*n S *I.T .* q .a ^ * * , h , , e N ** n (O 9l ** " ~ ] g & e **,

21 !' '' l' ' ' ' ' ' ' ' ' ' ' ' ' ''" ' ' ' " ' ' ' ' " ' " * " " *'

.

e9
.

. S .f
&, f

v . .f. . . , s . - C- . - - - .. f. D-
'' ,(

.
e

, . . .

'
. . ~ , . '. v s. . .A. 1 e , , m e.,,. , - .. . . 'r.4..i. ,.~ - ~ %.,,.,v.- . . . ~ . ~ ~. - . ~n ::oM ,

3. ,,
-> . v..- u. os ..

.

4

d equivalent? I,,

-3 ,
.

'

, e_ 1
. the WaV., that conVerSiC3 is not relevant forA 3'l

'l . . t,,
in '
i.

J
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a
!

I l
l

ny study cresented in this report. :f owe ve r , one !- -

u |
'

2 kilowatt hour is equal to 3,413 3T0.

'

Q Dces 3,414 sound about right?
I

i i

4 A What?
f
i

5 Q Does 3,414 BTU's per kilowatt hour sound all right? !;
t

6 A It is roughly 313 or 12 or 14, depending on the ,
,

t,

|7 school of though. Dkay. That is, I Mean, the'

I

i
9 difference is, for those conversion factors very'

I

[ small.9
a
d

to H Q iThat would be the similar STU conversion for a
;I ,

i
n

I

[ cubic foot of natural gas?11
t

5<
o t

i, A I did not use that in this report. ;
12

||
,

13 3 Q Do you know what it is, sir?
a

-

.
e

i14 | A I don't want-- vou know. It is sce.etninc wnich I I-

.

H 4

j don't want to confuse ud*" *ka #uel oi' don't |15 7

c IV'
M3 intend to answer the question. \

n
| ',

'
17 DR. COLE: Is it that you don't know I

I
h

18 t| the answer, Dr. Chern?
||

iI 'I
19 THE WITNESS: Pardon me? |,

[
,0 DR. COLE: Don't you %ncw the answer?. i

.

1 |--

1 m. p.r g r ~ p- e g . .s .. .w;- t

o:n., 3a,,,
. o u - - . . e m.-

r 'z, ~ - - - . ... a ri

'l

c.uite-- I don't want to nake a cuess.e,
u ,

- ,

,

23 ,' D'" C0~7 - l'7 -4 "- - - - ~ = - -~-

-i
i

,

1

24 j Q Would vou accent as a reasonable estimate that
9 4

r i
i

'|,e

s: '
, .

I
l

|
} ' ^: I

.
4 1, #
;I - / 4,

t
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- - , s' :.11 o .
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li
o_,... '. o ,0 _ , ^ _' _4 . 6 o- vm- _' ,e ec ~. .n_ w.". s *. .

'1 .. .., . 3 ., ~ao 4
. .-

- m, -
...

,

'' l

3TU ecuivalent and it is between about 930 and j2 >

,

i

3 1,050 3TU's per cubic fcot? !
'

i
o

|
r

4 : A It would vary between pipeline? I

Ii

u e

5 j Q What I am suggesting is that it varies depending |
i i

|
|

1

6 upon whether it is all pipeline natural gas cr ,

i
I

7 whether scne additional synthetics '.a'/e been
1

,

i
.

. '
I

3 h injected, but the overall average number is between
a

4

9 3 930 and 1,050, in that range, BTU's per cubic
1

11

i
r

10 ? foot?
l
P
d A Yes, I think yes,11 o

1

12 1 0 Do you know how much negawatt hours or kilowatt
n
it
i

h13 hours were sold in New England say in 1978?
I

.

1 '

m .i d_ - -d
14 o' A d o .' ". ".a ". _' ".'.m._ # _4c, "- - n c# __.',1, " . " . -'' '7

. i. . .

u|.

't

is 4 0 Do you have an estinate, sir, or would you l'ke
,

!

to take another number as a reascnable estinate? |16

0 f
37 g A Uell, I can, you know, for 1974, that is a total

i

11

13 [ of 1975 gigawatt hours and it declined in 1975
li

i
,

ig y about fcur percent. I don't have that part, but !
o

Il l
o 1

U you knew, from 1974 to 1975 to 1976 is about '

;g
I

d
o

o "' ' C '- ' " N~*'"~'- "'~~^""'

A" C P* ' "*
'e - n i *,* . ? -^~ -- * '"o " " e -s,,.

-- ' - -" - - - " -* ' ' ~

21 d - * " - r" ** -
,

1
'

'. - - -C- " . ' . ^ . -a.m.,*o, be.. T. ,ng. - n. o n. . , f o .x , . . . .; . . o . :
.-g--- ,a . .u23 ,

7. . ;. . . .e e . C . . & .t . a- ..

'
. . , _ . . , .n .wS, m..b. a.1

- S.,.as.. . .v .
. . . .u - . . . . .w

.s ,

d h b..g **pg " * g .I g.e.d. w n n J e w. . , b. b. . g b.e & g l n 7 n c e. w .ic4., #

sw-. .-- - .;w .e- -.. .-324 q
i

sales, WhiCh grew at the rate Of thrae, this
75 s

.

i
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| |
'

is the latest figure, 3.7 percent. '.").i s i s b a s e d

2 ; on Statistical Edison Electric Institute. !.

'

i

13 -

|
i

|
|

t

C-1-5 .

o

|
i

b {| h

i

.I |
7 !

8

;I

9

!

10 |
.

1

11 ;!
i

|t!
12 e.

i

'!
P

13 d
.i

|

!, .|14 f| .

I i

i; I

!|
'

15 || Ia
,|

:|te ,
i

Ii i17 +'
I

|| 1

i' l

l i18
1 t

il
I

19 1
.

i
I: i
o i

h i

20 t I
|| t

! !
21

i

mm 1

66 *

|

77.a

k

'l !
il

24 !

25
l

t

il /
t

> b b er bb

es i ,s o
*e /, ,

1

BOSTON, M ASS AC H U S..NS
|



11,24o
I
.

,

I
1 ,, c L, , s 4 ., , ..-nt c a n ~,s . .=...n.. u. - . as., , . s s-0 ,4 ~ ,0 a .u. O W

.

n .o_ .- ,s ,, ,
a . -n ,. 3v ..3 yy

'12 0 / =.'1.. ..

2 .g .w. 4 c . 4 3 * w o. ."r T r. g t.w . - w o. n. 3 ,, e,w . ' ' . . , . r. . . e~ .7 2
4 .a .n.e. *we- ....r.. ,. . . ... .. . .

t

] ..e. 4 4 .m. e. o w . ., ' 7. .v .w. 4 h 4 h, 7 C .e. Oa3,
.. . . e-

.

"

v.# .,%...a J '
vc .e 9 ~n *en c-.e.- _c u . . . , ,
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0." v ". ' c "t 'i u' .". A. 9 " a ' " ..m* . . u' ." y .' .' e ' ." a .#^" 'u ,0 ~, e a.". d '. s k. " ^v 'u5 a o v. . j, - .

s..% C u4 .4 *. - .e s k..O s a C C .r.
4 * t ., wa -f y .. ., .C 4 ...e e 7 J 4 .w. . -.m.

4 s..e. . . - . . .
n-n. .

.-ea .. v. . .

i
,

W ..c ' ^. *.*
. w. e 3 3 .e4 n *w 4c k -v ...o .m a. 3 a . . 2. 3 ,7 n -.

.

$

e ' . a. s v .# "I ,o , ". ?. '.3 j n v. p s . #+C * }'. a. t'd O .# .#
q ~4 ~o n*

3-3 y.u.~. .' . c o * s . , -
,

~ " a -

, s . . -. .

|e

'-- 2.,,enn e-e, a.. w. . c u. s - _ , , ... _ . . c.e. 1 ,0 ,o I , 4 -
.. . y.--. ...s .s. ,

,, e
. .--

-,
.-

I,

I

to -e c. a. a. ' o " e a n "y " o .sd ....,*. e ' s" " d ~ .k. , s '. k. a ' ." d ~ .". . '. i
''" "

. - .-s 3-
.

.
,

l

t" ,.

*1 A les. 1

i

'* ".k.ank cu. .''c W , ". a ". a. J c u' a va. ." a .~.o ..d ..a. d . .". e . u . " 2 " *"J . - - . . - ..ta < .

'l

r

'
13 cutic feet cr thousand cubic feet sCid in .New Eng'and

.

.
'

ia by gas distributien companies? ,

i
i

I, !

'. A We have exa-ined those. All the data en natural gas, e-

36 y sales contained in cur data base. We did exa-ine all !

I,-

m

,; nt ' h e x"a. .' a *. * c ". .s k. ' " s k e w e a. ". n. .' a. a. ' a ' c' a. .. m .". d u' . . d.
'"

.. . y . .- . .

|

,. , - - ' ---..,- e.,.s aa aee, s" e a ... c73 ,,
t i

Q Was that data in volu:.e of gas scid or in some c her
9

o

,1. 4 s., s .o
.C,

.

n. w..e .IO , . . e O .e o.u U 3, 6 ",S SO,u, JeS, ca c a0 u .w. c.
* n - a .. .n a.. . . - -- - .- v3..

e , . a-..,.n...,. . . - . . , , . . - . - .- . _ a >- , . , . , . = _ . . , - _ . .
,

e.. . . . . . . ..,, - . . . . ...
.. ,

, ,a,, : a a ,a a,. s e ..u,. --.. e a . n. .,.na .. . s . ..,,
-

, . Q Do you have that data With you, sir a

4 ,

.s' C a.r. i " o * . . . c ' , s " . .. a. . .". * .". s~ '.' ra.".
~
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.

O

I

' ' "'

Gmmz== Gaa 4 % =uw G. : i, .

l .,/ ,

I

} BOSTON. M A S S AC H U S ETTS ;



11,247
,

!,
,

i I'C2-2 i the data? I,
r.e ,m. .y I.a .

,
' MR. GCCDEOPE: ' dell, is it pa" of ycur

, ,

3 I

answer?

4 ,
mu. r .g _T v.u e S . v.ie _, _, _ _ _ :i, 1 . . _ ~ .

_ |
f

2 l..m. . . . G Cnn.u.C,.o r . v. .e u .%. _ ,,. .. ,o - s..e . . e ., 4 . .2.. .. . .S . . . .
I

I

6 ask his next questien. !
,

| t

0 Now the question, sir, in that date could you give me7 +

l i

3 from that data base your best estimate of either
|
|

t

||
!9 residential or total natural gas sales in vclume in;,
!,

,|

to d !!ew England?

ti b A Sy New Engla.d I need to make scte answer -- the data
n |

is by states which used the state data to estimate the |12 1
o

in

i13 0 amount of -- we do not use the aggregate ?iew England '

J ,

't

] data to estimate the model. So the data contained .

=
14

| i

F

15 H here by states --
I,

[
!!

.

n
t o_ .q . g r.o.n..u.n.o.r . s' _u..e , o n, _ c3 . j 7. _; ,_ , o' "m s '.

, e s ,

'. . .m .o ,

n

0 answer the questien as best you can frc= whatever37
,

h I

Iis 1 information you have in front of you, Dr. Che"n. '

u
,i

i

[ Q My question is , if you'll let me repeat it, sir, could19 '
n

n

you give me your best estimate for natural gas sales,g ,
,

j either for the residential sectcr or for the econcry,,'
!

,1

as a whole in .'iew England?,2 c
t(

MS. MULKEY: For what y ear'',,

l~

,

il

] .E. EYER: .ror the cost recent year you have' !

3
,
,

J data.
i

',5
1.

n :
11

.) |
*

;(;[ d ]I
'' ;-

" (.
iq

cit:171L L*,.! CLLib C ffC;bN } O.
||
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C .,c-: \

KG/R'4 ' A Chat was -- I could, but that would take a loc cf, ycu
',

!

,'2 a' . .cw , ~ c a 3 3.~ a. e _, ~, e _ u .m
~~ n

,

3 Q Can I speed, if that is difficult, can I speed things
> i
, ,

up by shcwing you sone numbers and see if ycu will ag"ee4

_ ,

o ..l _< +w .4 + u 0 n,.o. ;u
.

s W4 .
,

i
I

.

o a res.
..- ,

1

1 !
!

7 MR. MEYE?: Mr. Lewald, do you want to see :

. .'. !

;' !
s - u.w, o.v. w

'l

9 MR. LEWALD: Go ahead.'

1

g| Q I show you a dccurent entitled .'iatural Gas Sales in10

,,
.I

11 h 19~8 on the Five Largest Massachusetts Cenpanies, which
,

:i ;

is broken down by five companies and by sec cr, and I ;12 ,'
i

, . i

13 1 ask you first if the numbe"s en that document apt >ea"
I'

i

14 i to be right, given your data base?
.

4
1

n' G .' ve.". ""s d o '~o " ' o- =_ , '."..a. . ". d_ a_ _" ^' s a_ a. '. c " s o.m"aa" ,o "ee",-

io q . _ _ ._ - _ . - .

i
t

:s [ ec.ual, right. Yes. ,

1 !
h ,

17 ,

,

!

18 !! f
\i

|
19 '

ii
;i

i20* o

! '

21 o
,

i

'a
-s

I

I,,

--

1

4 '

H

e c.
i

,

Il !
.I

i
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.ia_,_,

- --
g
d' '

-7
_ j O Does the amount appear to be correct frcm the tctal?

,

. |
-

- t
|

.- ' ', '. l2 1 A ". 4 o- ,a s
|

.

'
!

ln . .w , ., .o 72,3 ,- -: -o - - ;. ;o

i
4 !"

4 A Yes. !
i ,

f
5 1 Q Then would you read into the record just the total ~

i
e

s figures in MCF, thousands of cubic feet for j.

<
i i

7 :| residential, small cornercial, industrial and !

. ,

s, large commercial and industrial?

a.
"

9 In other words, those three numbers?

n. f

to d A "For the residential sector it is 72 439.6 thousand

cubic feet, and for snall and cce=ercial and11 n
n

1

12 qt ind,ustrial sectors it is 37933.4 thousand cubic
:i

feet and for large cornercial and industrial '13 u
s. 6.

.

1 4

?" sectors it is 23465.0 thousand cubic feec."
I
i

14

h' i
I

!,s !! g Ap.a -w e
- ...e n y o. "..".a c h.a .. *. , ' " o. " . . i . a- ". . o - o a-o- t-n . ... --, u

', I1 1
.

te j thousand of MCF; is that correct? i
. I

li |

d A Yes. '17
t

j,

$ t

is 4 Q Then those numbers v.ou read into the record are i

n 4

4 .

I' I'

I

19 j millions of cubic feet or thousands of cubic feec; !
t

:o , is that right? |
1

O IA That is right. It is a thousand MCF, according,1.
i

| '

'

2 to it. ;
.

! Q Yes. And so, when you read inco the record a,
-

1 !"

e4 residential number of 72,439 that number was in i

il millions of cubic feet or thousand of cubic feet;25 ;o .

< .

l 'C) J
,'[' r

.

t
L',

v ,
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a , 50_3 _, 9

r Io ,

? I
i

1 4- . .,. a _ _4 c . . __ ,.,
- w ,

, o - : I

| |
.

.

- ,'

.4 m u. . , .. _ea.
m _- - a c u. , , m _2 o _ -.; .2 , ,

_ . - _, I

s. _<x... u o v_ e , . ' -a ,y e ,_ '.e....A_ . x.. o _ . t. . .w n _- -3 o .o _; - m, _a
..

ca _ o _., u
!

. 4. b a b - 4 ee b. a . O.' 4
-. w Ag

" I
5 A Yes.

i
i

i I
,

u_ n_ _, ,_ a_e .v. ., a. .c. ot,._, a,,, - n. . .r m .a.
,

..-

. . - . .
-

. . . . . n. 2--o ,

1 1

u _- m_ _ec ,_. a. c. , 4rm n.
.o

7 uu..n ee ., ,. _wo _- - 2 imo ..m o

.

9 I . IR . .'! EYER : Yes. '-h e v are natural cas'

,
_4 . . e..,s s ' 4.."_ _= a_ "_ _ e ^# ..o_'_-=-- c ".. c_ a p. _ _ -4'i - - -

9 oa_n_o 4..
n

1 i

N

to .. a i s *-. ~4 'o u - 4 ~.1 - ~ ~...o. a . . a s -..d 4 'u ".". e _ ' # ^ - a a.c c ' "-" o s'

-- - -
n'~

- -_- - -

:t

ot-

11 1 bottled gas sales and also includes a few relatively
:

il !
small companies.

['
1,-

c

; 1

1a, 3 '4R. LEWALD: Thank you. i

t,
,

w,. ,,*s'..~ " " . = c o nv a . o # ^ n #_ _=~ .^ - o# 3:s0 " _ -e

14 q n. . ~,, w , .c. . - - - - - -- . . -
o .

't

a

1,050 3' U 's per cubic fcot of gas , ' ou could,

is
,

i

1 !

' " ' - " ' '.o .u soac".. oe*. s" h.e o e # 4 ~. . " - a s! "cava *- - - . . . ,
.. .

'6 L
- **

d
!l

s '-.at 4~k"'.n 0 u ece,73,aqu. 4 k
3'*-17 u -- "- -. -r

I f

^ '83-'8 ; ,

.

i

.e -...4 ., a .- , y , ..l a c ' ". . c o . .v a "- " '. .e ".a s s m' c ". ."u o_ _ _ o- '.. ; 4
- - -. - -

c
9

g . s -- , ..
|!i

4 ., ,., . i a *. *. b. . ' ' ' - 0''_as 4 ".' o ''.'t' a_c,"' "..=.' a..'.s o _..4 ' ' _' ",- 4u
- . -- - .-. ,

0
..-

,.
I

i

. . . - , -.1 7 ^ .- _' a. # _4 ~ " - o, '.i .i s '..".a *- _ i c " . , u s .4 .~ '. %.. ' *
w _ g---.

L e

l

i e..-,
24 ..

.s - - - - ..,

| 1

- o _._- _ _4o<_.- _4 : - u,.,._-- ,m . _..a. ... ;-.-. - _. _,i,

~_,, i n., . ~ . _ . , , , , , -. --

. ._s - _;m...

shows that the enerav ec.uivalent of .atural c.as,: n --
..

h j

| sold in '!assachusetts in the residential basis, e..

,l< ,
'

't J

f I' $)
I' l , I L.

N 172171L" ".E ._2LLib C ff0"bW.Q O. ,
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&

1 _1 , , ~,
t

.

!
,

I was roughly the same as that of electrici;y? t

2 4 A The natural c.as in terms of 3TU ec.utvalent? !
f

3 Q Yes.
t

i4 A It is the same as electricity sales? -

a

i

5 ) Q In BTU equivalent, ves. !
^

\

|

o a ..,,.,. _, o. 7 8 o.- -
_

t
! !

G Yes.7 o
. I

I

8 i A Well, I would not be--- you are asking whether '

1
h

9 I would be surprised?
i
!

J
n

10 q Q Yes.
I

f

11 || A I would not be surorised about it. I would not be
n

-

f |
d

12 'l surprised but do you want to know the reasons? !
G |

*

|

13 . G Certainly, sir.
h

.

q A I would not be surprised by the natural gas-- I i14

h
n

15 !: mean, you .,<now , ,. have seen, .or e N tmple , we know,,
i

n
'Ili

16 h I know natural gas nas orovice"- --'s is :or
s

!j i

17 h residential usage-- well, the reason I am not i
J ,

mes , t

,| i

la ; surprised is because natural gas is much more in
d I
,

,

I' i

19 terms of-- it is because natural gas is much more i

i
,

a s n
_ . l,o < ,-,o i

_ , _ e _ ... o o- o .. a n_ - o u_o__,,_ - u_ u. , o- .aa . a ,. . ..--u.. ot
.I

1

21 greater share than electricity, and this, ina ,

,

,

' '

3 a ,.m_ _. _ _- ._ _.e e ..
,,, , ,,,

,

,

c .r nd '_.k.a *_
' *

. _a = e n a_ _- ' _ .. a _ c n ,- _' _= ..".- _ _ _- - c_ _ '.'-a,, u . _ _. . , ,

i

i I mean, across the United States and not just for
.

e4.
.,

I

New Encland recion, sir, is it?,-

.o n. - -
.

l.
i

g- O' /'. ' '

(CininZ.L:L OLLib C ZbCTb5MQ Q.
~

a r s ,

I '
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l.,,_9._,
t

d-1-4 |
1 1

1 A Well, you know, it is national. It is also regicnal I
i

" |
i

2 d differences, and, you know, in the Southern states
i

||
. o..__,s, .

2 . ,u.c. _- , a .: _ _ e- . _: _:.__-._;..- ..s,ge _i- 3 e____- . u. . u,- , , -u,_
. . . _ . e. y . _

i

[ you know, are smaller. i4
i

i |

I

'

5 1 DR. COLE: Would you just repeat what

1 '

6 v.ou just said since I didn't hear -/ cur answer? ,

,

* * a '- 7 s a.4 A wa- ' n' a " #.^_-7 :| . .u. _r ..r. . u r _e _c .. ,,.. _ o _
,.4_

,

.

I

those states where air conditioning usag is greater3 '

'9 ! the shares of electricity is higher, shares of
u

-

-|!

10 l electricity for residential usage of energv tends
t

-

,1

c
d usuallv. to be hic.her than the states where air-11
t
1
. '
Il

12 j! conditioning is usually small. |
i

h. -
=n

L| Q Okay. Given this discussion we have had, sir, if-13
4 .

n

la 4 we go back to the statement.on 5-2 and 5-3 of
o

4
r, + k. e #4-=1 -a-o- , '".a" =- a*e a.~-"

,5 S *- ' # # r < k i '- i - n - - - ~ ~ - - - -- -

.
-- - - - - - -

is ; is incorrect, isn't it?
,

i

17 A You see, the statement is used to charac*a-d'ai

ii

o t'
ri

n
. . . i-

t,ese substitution patterns .cr electric 1;y iis y '
n
o
Il

19 L demand. So, the statement is used as a comparison '

i

1
t

1

20 with other regions. It is not gust - r the :'au ;
.

,,

il

1
ea En9 land rec. ion.f

Me did this, f cu knc.s , wa d_2 chis for
22 y

] . . .. .:

23 y nine central regions and we trie . :o e::p _a in :na

results and based on the comparison, no t just24

@ !looking at when the recion result, but ccmparing
.~5 -

d 1

t
i

5Ie

thottinQ 0. -

I{0mmLM 0 ltib c r s t
i
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_l,,o,,
s

I
,.

.

<

i

.

||
. . 4 . . a. -n,.---_ - ,g ,n..s n..a .o1 -,,,u.u. a - a_ s u _, u - :o_ a,A ,

_. - -
. _ a . _ .

.I
i

!a4a ..o-..-e,w,.
-

|
2 J .ina m__,, : . ...o- usem- .,.i,,, a.c .4,

-
. - . - ---

. .. . ..

,

1

3 say for example, natural gas availability ;

l i
, __. . ivariables, doesn't. nave a gocc co-er:1clent in2

i

regions such as New England as compared with !
. a
' '

,

|
the other regions which we have a really signi-6 u ,

|o

i

,4__C.,.,._. ms 4..a o= ..a_., _,,_ c,a a- -._<-e C o s_ _= .4 _o . . .': .. .- _ - y - -

I
'

|
I
,

a
3 g Let .e ask you, does that complete your answer '

o

3 , now, sir?
i
.

'

10 A Yes.
n
U

11 d Q Let ".e as.t v.cu this cuestion, is what hac.o.ened
n

h

12 0 here that vou tested vcur acdel for various
I

. i

t

I
<, |

,

o a ,- _; = _ , ~. _ n_ . . o n: ...,,- ..c e,. a ,.u a ~ e ..e _n A.. j
a .a . -

u,, . _ ; ; - -- ---33 ,J a .:n .aa ,. e p. +_.m . --

ll
,

i
'

o 0 ic'.. u"e a "as y _'_-o. " n . 4 .=.". _' o .=..d. " ".o_ ~..^ #. a l4 "
; y . - . - . .-

|14 '

4

-
:L

n . e .f m_ _- oe_,e- ,a a ga.o- - ,. _4 ,. m .., _,,w o..,;
. -- ,_ - .-_ -_..

.' !
i

.

(I

's ,j .A ' 'c . "e. _' ^,c h.. d = ' . - '."..o .. d o _' ". e e..=.~.._4 .n.a d u..4-- i

. .. . - -- . - - -

ii

,; ; . - n >. . ..>e. =._ ,_,_, .,, _< u_,ns .,, =,.,u-
.

\
- o-- - . . - , _ ~ . . ,

, '| i
,

18 j' natural gas price variables.
.

; Now, we based, you knew, we Icoked at |19

o

.
.,o ,' '". e o; a " ~ m_ ". c ' '. ". a.. e c."- ' _ _4 ..a . ".7e " c...^ea _" = A- ' ~. . . c.

,
'

. . - . _ - _.

d

3, _-, o ,. o C * * _i ^ 4 " "; **4"o 's' a _" _ a '.^s _' a s , o *. ". c " ^"4"o-.i
'

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

* ,3_,a _4 , w , a c. , o t7 c n. 4 . . . g m.a,. , %.g g 0 8.w.g _, cJ' 3 .4.t. e
*

o-
,, e , -a -. . . .

. . . ,
4. i

I

1

a o - n ,. ww,- ". e C .". o *on,,,_: _. - w, . . a ., n. .,w 4 .w- , . _-. ..i. .. --,- _ g n..,,
,- ._.s

.i
4

a ,. s, ,. 4 a- w_ _4Cu_ .. <, ,4 r a .
*

,4 ! a C n. o _ a 4 ..g u o a l _, -a
. . v.z

i l

,

.b ,Lsb. . C .h. O a _.h. M.~o a .M. b o ....M _ , , M. a b. ,
- 1M

9S a - - _ - . . e ; v.t

I

.

] b/n/nzia*4 bu f ckt/Lothina b. f h dOi
,
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_ _ , _ _- .,, ,
<

l cas crice variables, sir, but wha: : neant was,
,

i|

,4., _a ,, u. 3 o ,-f a :_ ;.zsc,a__i .n - ,-..m_,_,a2 ._. a_ s _: . . u u. ,. ,- , m..y_, _ . .
|

. .. . .

_ . .a- u.. ., ..,.m. -___m__.o_... I,i
- w, em .: . . m_ a_ _ - , -

a cc ,

3 J ya_la,mes- ,
.e--

!
1 1

4 j ecuations worked under the different scecifications, l
i

l
.

l
_o | it isn't a general correct statement that your

,

.I I

6 h nocel never selected a natural cas Orice v'"4'"''
i

I i

or never selected one that was of any reasonable !

7 i
;I

d.
I

3 ,) significance?'

1

u' '
9 A You mean for the New England region?

j

10 i;
il

d-1-6 11 :

J
r

12 !

i
*

13 ]
*

i
#

1

| '

14 : |
-

|
|

i

!I15
.I

16)
,

I.

17 0i
6

I.

' i
.

I

|19
h, !

,
i .

90 : '..

\

!
I

21

I
o,

99
46 i|

II
t.

|- t
s

m36

i

s *

,

'
. r.,a, 1

.

I
|

|| i

||
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.T i , 7 5 5 ;.

o

| o, .c 4 . .
D7 1 1 ;Q c'o r . .'".o_ '. ,' e w r ~. c. .' ' . .d R. o , 4 . . , ", -a

.
.

. - w

,

e m
, A That is not, that is -- The model, vou kncw, all the '

' l
- |

6

k I

3 spec:.fications it has, natural gas price variables.'

t
I

The significant variable 's alwavs verv. low, but, j
4 .

-

5 / you know, sometimes it has the correct t ime , and,
I

o -

that variable cannon be accepted with !
-

vou know,
.

'

1
,

i

-^" #4daa" a" 3"ic"'I **''-"-"ce is ----

7 1
.f i

I standard means of econometric! That is a,,

0 .I

l s +v _ _ _4 s *- m ~_c u' " s *m _i . c .4
_ i

g
,l
..

Ik

l And vour ccmments acciv to the model as
a - - - -

10
I1

11 n --
' -

the acdel ash' acclied to .he New Encland Recion or !

'

i

I

a whole?
p- .

j
.

a

uA Oh, we're doing this, yo'u know, continuously for
13 J ,

,

all regions, not 4ust the New Englanc Region.
s

u i
i

t, at c. a s c. r i c e.
. ,

. ,

n.Q Mv. c.uestion was, sir, wnen v.ou saic'

,-
e3 e

variables that has picked up has either a low !
o

, o-
p |

.
.

, 4 significance or scmetimes e'ren an incorrect sign,i, i

;

1 J t

18 :
- _ ._

_- a_ s u, _ _ o- .aana_ u.c s e .o, ,e oc,c,_- -- _,-=A,
-

ar. _ -
._. . . n .e. a_ = a_,,i c _; _ -. -. . . . .

.

i

to the New England Regicn or the model for the
'

,o,-
u. ,
. t

United States as a whole ? e
i

20.
3 e-r av,

~ <, -O* - us- -n u , a .e 3 a, w s, u. .O . o. , . .o . ,!1 wr ._. u. .ta3 " -, t ~. a, a --
3um - a v

.w. w... a

' ' '

_

N ]
g. W Y E"D e.) u.se. WI . . V . Y] dD M ' b] M M E % * ] 9 .

D %m.9 u.
4 "'.

b .%.e'.e*w%. w E.s.
. W'%. r.e

P

Dr'%. ( $ '9 4%.i.%N
.%

j #*MW=.) 'w 4- . Si 8 &

me ' t

bL4

,n _:-. . .,~ a_ _2. _' n".,, -
.q q f a ,< a _' ._sm u. t . s. na_~n. -a _,n.

; _
v..

y . .. . -;
me
6w.

's . .O . M .O.I''' N. . . h. M. Q v _ O 1. .'' M

.ue- w . .h mO-u .~ 3 .f)YY)
-

h )( s - .

I.

||
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,
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3

3
,

l' i'

.'
is, that statement applies, that you made about t

1
,

a

!
2 natural gas price variables being selected, having

,

I
I '

3 f either icw significance or sometimes even an incorrect

'

4 sign, that statement applies to the model as it works
l

i
1

5 h for the New Encland Recion and as it works for the |
n
' I

t

1

[ various other regions within the U.S.: is that correct? <

5 i

I

7 ,Q Yes. And tnen, civen that cerrornance or One mocel, i

!
d

!.

you wrote this sentence on the bottom of c.ac.e 5-2 i

3 ,

i and the top of page 5-3; is that richt?a. r,.,
!

i Well, that sentence was written, as I say, in
to , A

t

1
i-

i ccmparing with other regions. !,,1.
,J

.

I

1
i

0' For example, we did find verf sicnificant
'

12
-

h |a
II

natural gas pri, e elasticity.which we callprice, c
33

cross price elasticin'1, with respect to r.aturaly
,

i.

gas to be significant in the Southern Atlantic Regions .4
''

15
q i
I

16 o -
cas is more incortant in New Encland'"

Q Do vcu believe that - - - ;

P
d |
3 for the industrial sector than it is for the

17 .,,

4
.

i residential sector, sir?
i18 .

r
I

t

A No. The New Encland Recion, the sales to residential
,9 -

|
,

1 in absolute terms, is more for residential sectors
20 J il

i I

i than industrial sectors. '
21

l
,

I '

' However, in 1970, the curtal_ ment nac cee.-
,-
is i

!

- - .' v - .. n . .e - n u. u. . r,
.

; .A,.
-- .

-,- .e + a .a ' 2 5 :ne 4, -.. en. . , n .u. . o e a. ..a =.e., . -- -, - . .

*3, I 1

I !
,

.

for residential customers.
i

24 I,

h Q Does the model select a cas customer number as a ,
, ;.s

..
ps ').

6 5

.I e

CLLib h EfCT! O O. |Cm!nte:E
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11 ,757 ;

1 3
)

I! I

D2-3 1 , dummy variable, or attached to a dummy variable
,

!for industrial sectors for New England?,

I
2 ,' I

,

3 A m. k. .e u u,m. q. ,j, 7 2 .4 ,, w i.n - .4 ~..a_ a- .k..a . 3.., ..k e " C - C ". a~ ~ ^ *..o. ." a~ . !#
A *

- a - .

I
u - .

. , .
o

4 aQ So, for the industrial sector, your model does pick I,.f

in

up substitutions and affects between gas and iI
i5 I I

f
i

,- .w,. c m - - n n . o.
j

s l,
.

ea u- ~~4-tu-.- a ---- --+ -: - I
a ----

l I

-
7 A The acdel picks up the curtailment in the industrial'

I
.. -
{4 3ectors; that is correct.aL
dj'

9 aQ And the T.cdel dces not rick uo anv such thinc., either4
.- -

.t

II

h,l throuc.h a gas c. rice variable or throuch a cas customerI
-

g) .

H number variable in the residential sector; is thatt

ij g
,

h

t1

12 .!,i correct?
i

.. |'
"

13 j A That is correct. ;
,
'

.

N. o , b", k.~=*-, ..". a- . s a "i ~"=- ne -v.,* - na_-.~.

u

to include natural cas crice variables as we9 try
l-e p i

U 1

asked a number of natural customer variables.
-

4' are
16 q l

'

i .,
.

. ,, . '

.n our resicential c,emanc, equation, .out :or a_. tneh i

17 ", I i
,

, I

v - 7 A .m - J 4 .e.c' 3
.

I h!! ,,mb
-w ~~

- b eq,,
__..S_ . a.a ae_4a 4 cat mennu =- ve . .u- , Su, _-.;j. m i33 ,

' i
,

-

. _
:b|

.. _4 J. ., ,,+ . - , _ ,. .J,- - u.. .._, _, _ n_u. n
.n ,

_ . . . . .. - --
n

t ,o jj i

;4
So, we must not be confused. We try ecI ,

O a !. '

H

h incorocrate all the var". ables, but we need to re:ect
, n -

d
J:

d. _= _ _ . _ - _. , ,, C .:, .c o<.,
n u.v, a c u,ac,a. nu n_ u. . n_ -...__.
-. -- -a

D 1|
-~

lI
a rs , 7..h4 p, -, __e, ,

--- - - - ..u--..- --a, --, e~ . . ,44 JJ

_y
.i *J * meg,' 4 -m ,

h ,. - e..'

-s ..-a .- .

..
,,
i.

, g. '.e.g _ c_ ,
.a -. 3 J n .i .- g *v n * p m c .r * w k..a- . . b. . L m...e A o 1

'

4*
,-

, -
-- -_-- iv . . n ma .v-

I

4"c'.".~-__' .' o_*Cu_lA. as -- ".* N. a C .' .*. d a' , ~ ~.~ e " ';4 4* ~ 0 a
| * k. e Q a'm< .4 d c, o_ i.i

- .a
- .

f," E..

! l
.

' !

0mmzict Ouzt c@tpcit&:9 0. ;NL '

j
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H I'!

D2-4 . . . . . .

1 ! *o na o-- e s n a c ' ." c = "- ' o . a_ ," = * ' n . '..-'c :- s --. ..
.

i
I

2 A Well, it is more sensitive to the forecast of i
!

3 I electricity prices than electricity demand, and that
,

i
'

4 ,| is what we have ro und . I
i

.i

4 : | Q And that was true in the drait model and also in the.
,

I

final model, as it stands now; is that correct?- no u ,

I |
,

. A That is one of the reasons whv. we did not use the '

7 J i

i I
I.

gg model presented in tne crart, and that was the reason |,
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2 A Well, that is one of the reascns we did not publish

I

3 this. It is because, you know, this is present.' i

i

a 2 e *w4sOtw.o ,. . .,te _4a_, T. .,es e oc .w. ..odo_,...u . o . . . - . - -. . u4 . . . _

i

P i

5 a. particular difference is a result of the error in cur
.

,

|

- data base. This is my error. This is because the
.

o i

2 _ ,, .
-

- . .. ..- -o -o u,..,. < , _ . , .
7
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!

.i added data. 2.e value added for manufacturing, and
|3
,

3
- I

at the time this does not -- even we did not detect"
g

n >

'! '

[i
those other errors until we prepared these tables.
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U
l

Cne of then even, okay, the difference is a result ,
33

t
,

n data base on value ;of the things , cne is our incorrect -
-

12 .

i

added, incorrect data base on value added an' under- ;
-|33
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4 price in tha aa 'y nodels, so when we fcund those !
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-
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fl '
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i
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! i

,
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F.G/FM i ,data, I have 3 whole assistants ccnstantly, you know,
4

2 '
1'

wher se estimate one nodel, we now alwa.vs check all
<1

I

3 |

the data used, but that was a result of ehe error in
4 a

: the data base. It is related to the value eta datat'
i

5 ,)
,

'

base, but, you P".ow, I ".ust point cut, you know, after |
.

3 we, this what we do. Things come up with sc=e estimated t

!

' ' ,l, i

.

and we always try to explore it. The elasticity is |
!

3 j so low and, you know, it varies f"om region to region
l

i

o l
-

in the industrial demand equation, and I am not just,i

n
h i

IO q you know, this is one of the studies I have been I
i

i
:
1

11 . dc.4n . I .". e d e _i , o =.".e~_n -a. _4 . . '..k. e ~..^ ." a_ -.".'. .a...e v a_ s 'e u d_ "
,.

h, e _ ~ ' '3 v s
C, ;

12 e !

of industrial energy use, industry by industry, and I
-

'

1 .

h
13 *

[, . find, okay, the reason for the variation of elas:icities.
,

5

14 ,1
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i
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16 ! 1

For example, for the paper and chemical .

I
i

i
17 industries, fCr thCse industries using prilary process,

!!
,

is 4q o 'o e a , w .k.a '. o '..".a ." e.".a ." e~s" a " a. u s a.. d ."o .
e

3 _ .a. a ." = 'v _' . . 3~c '. e o .. *
" ~a. .

-

,

I19 ! Natural gas? Coal and oil? Not electricity. For I

I
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24 price change in electric use. You know, for thoseo;

25 ] industries which use process heat, for example, then ;
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depending upon the age of the factory, and so forth. |
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I

5 ! MR. GCODHO?E: i

Have ycu conp'.eted you" answer |
6 to Mr. Meyer's cuestion as to the discrepancy here?
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KG/RM j Q In any case, sir, you are familiar with the published

2 i

reports in the literature as to what long industrial
,

|

2 I

i sector price elasticity has been calculated for the '

.
;

a ! i
: nation? '

.

I

5 1
A Yes. !'

"

I
i- ,

Q And as a natter of fact you report 5 of these studies |
'

i

!7 ,

in the lower half of the table on page 5-11 of your |

1
3

q report, is that right?
:.

9 -
A Yes.g

'o
l

'O
Q And the range of those estinates for the long run

i!
o

'' ' elasticities en price is between minus .31 and ninusii
i ,

i12 i ._8, _4s tw.a, ,4-w.o.
'

v ._3... ;, .

e ,
-

I i

13 =
' *

s ves. ,

,|:
1

|I Q And your ecdel for the varicus sectors produces forId

1
0

15 h 5 sectors long run elasticities as icw as .Ct and .00
r.
'!

16 !! and ..._4.n.us .74, _4s +.w..a*. .4_w*on v . e.. w .
o
!!
'i !17 ?, e. w.a v6 t s .v _4 ~.k.6. .

= in . 3 i

li '
..

I

18 q" Q .T s .d '. a .''a_d ." s * a *. a ..~a ". 'v '. ". a ' '. ". a * ,~- d e '_ as - ~._e'...a'7,"I' ' " ' . __ ,. . . . .

4, i
s.

19 stcod produced long run elasticity ertinates that were '

i

'l
20 closer to those reported in the literature for the

o, ,

pi industrial sector than the nodel as a final as it l,21

!

22 :! stands?
.i

-7 | 9 *

d_4An.f. -97
, n - _
,

u ,

24 / Q Let ne reask it. |
,

25 A Yes.
,

#
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,
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_2-2 1 1 '' "a- !m, 7 s _' '. o ."a_.'" a '. a '. a. a. ". . , s'", '.".u''. '. " a_ .~ c' a '- as -. ..-o
-

.. .. .
- ,

v 0 /m. m.<.6 .

2 when it was reported in the draft report more accura ely'

i
, ,

3 produced long run industrial sector elasticities , and ,

t
,

4 ! by more accurately I mean came closer to the published |

5 estimate elsewhere, than the estimate finally as it

6 stands?'

i

io

7 A Of course not. The estimate is derived frc: the data
,

,

,

a ! base and centained scte error. Of course I annot

9 n +wo . . a &. _T d o, e .d ,,3 o.r. . w. . a_as _4...-.e __ r a.,. .x ,.m e . e ,, ,_,
. -- . . . -

,

n.
4

10 0 mere confortable with the estimate whicP is derived
,

6

| ~

frc= th+ correct data base.11 e
,

L. I
L

12 !, a_ .v '. ". a. .1cv , '..ha. _d.". d "m 'v " _d _a _' a ' a c. *. .~ _' c d e. .. . .". d. . . -.
$
b

'

13 is one sec. tor which has relatively fewer studies than
I.

i
|

,

,a s u. ,. v . u.a_ _t =_ , n.,.. .- a_ o _ u e . . _ -- a_ _, a_ o. +. _a n _ . . ; , .. , ._. c , , ,. g _
.

u >:-
. _

,, a .s _.. ...

t

i

15 || happen to cite two cf my own studies, two of my cwn
h"

\
16 studies for the nation as a whole. 'de should note,

;

d I
U >

1 ', /o u 'c.".ou , -.~- s 'o o" 'e"a s'"d_'a.s _''.ed- .. a. .- a. ,., . -. _
'" -' ' " ' o" '

c. . - . . . _ ,

, i
o

i

:s !, is en table 5.3, studies done for the nation as a whole
i i

19 ! use average prices, and average prices in a so-called

i

20 j single ecuation =cdel. Tha 1s precisely the criticisn.
- ]

,i n. a c o. . e , - c ud_'..e- ' ". o ." e c s o ". ".c u '. c" ' . a ". ". a _e ". ." _' '. _' a _# ~ a d4- ,
c . . _--t ,
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'l
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'
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e

a
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,

1
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.

n 1

24 i The mcdel we did, this is precisely why we corrected it,
J
o ,
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1 '" "

KG/R'4 estinate of price elasticit/ is perfectly consisten:
'

,

a
(

2 with what we intended to do and is consistent alth* i

i
!

,

'
3 t ".o s = p .-a. v_' .- "_ s a e. '. _' ..a'. e s "m a _' .. e~o.~. a. . a 3 _v ._*-a. 4. . a'

. . . .
~a

..

I

I

a single equation approach. I4

'i i
|

5 Again, you ' now, I reasoned those results |
'

/
t

s> ..r. w,sa.d ., s"."- 'c~. v~.s , ' " a. s *o m' '. _* . _d a. _o _' a. _' '. e ~. _* * n a s r
.- . . . . a .

i
i

was ny understanding of how ener~y is used in the7 '
,

;

t

3 I industrial sector, and the potential for energy
i

t

I

3 ' c c . s e - ". a '. _* .. '."..a. ' ..d " s '. ~ ' ' _' .e. a. a. '. . " .*
o . . . ... _- . *.

10 L 0 '!cw , sir, just one last cuestion on this subject.
d

1, , a

|33 a- n _4 y e e., , c u. u~. d e ". '. a . 4 ' . . ~ o.' *.b.a. wa a ' a. c . ~ 4 c _' *. " " s
.: _
!

. _e . -- .

12 y used in the industrial sector that you just nentioned,
I

l I
,

.

I

I13 i
-

and given your understanding of the possibility.for-

i

d conservation in the industrial sector, do you balieve14

'
,i

15 4 it is conceivable that the long run industrial price
1. . ,

,, ,

t i

16 il elasticities of electricity are as low as ninus .04? 1

: l
i

| |. f

17 ; Do you believe that to be conceivable, let alone ;

p i

!| likely?
'

18
i f
.

-

i. i~ 19 j A It is conceivable, yes. I will tell you why. We try,
|

||
..

i

20 ycu know, we try to do this very carefully. I

:i

21 P personally an a price elasticity advocate, but we try
;

' o d o ' " ' " r- e - a " u ' ' " '- ^ " a a -P- a ' " c - ''* a' e'^'-"
22 q -- - - - - - - - " ---- -----s- -- s
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- c. | Even this Icw elasticity the nodel consistently _ :\ j
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I
I

Onl/714 4E.' Jt4td C 4CO Td5/Za C. |
| .)

BCSTCN, M A S S A C. ' U S ETTS
,

I



11,272"
i.

|1
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=a_4 1

.^.G/-.,M underestimated electric sales fcr all three sectors, !
,

2 i

residential, ccc ercial and industrial sectors.
3

If the elasticity is too low, then the model !
4 !

>| should overestimate, overpredict the electric sales !
. .I
O ii

'' in the industrial sec:cr for 1975 and 1976. Even this
- i
Q

evidence, I think, shows that we have tested the |
7 ,

i

model more carefully than anycne else I know. !

,

8 '; I

i MR. GCCCHCPE: I am sure of that , Dr. Chem. |
,

'

3

Does that answer your question? |
t

10 ,

, .q. . .n_.v. .:.n. . '' e s , _4 * do e .e . <

,
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,

l' h !
I I
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.
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.
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l, on aurchased electricity, bct is not desirad1g _ _ .,
I

2 ! to reduce the use for electricity. I have also
n ,

i

I! the best and = cst recent recort CC ?.S, a study3 i

!

4 ' done for the Decartment of Energy and Academy ,

;i |

5 || of Science. The CC::AS demand censervation
t

4 |

6 and credict industrial u.se of energy will
.,

;,

.I 1

7 'i increase in a higher rate than residencial and
I

s4 ccmmercial sectors. This is for total energy

9 i and electricity.i

I
i

10 These forecast 4.4 cercent annual

i
i11 i grewch rate frcm ncw until the year of 202C.

h

12 ; MR. GCCDHCFE : Thank ycu, Dcccor.
I

I

i

13 !
* i

' I
i -

!. <

I4 !! |
-

,

:l |i

c ,

H sle3 e

16 i
i

|
I ,

17 !

|

18 l' I

h
H I

;!
'

19 il i

i! i.,

1| !

20 '
;

4 .
I

.li

.1
,

.,

,

23 i

ds

i
25 j !

a
i ! \' t

~U' |I \
!I'

Gv
Comm ~ ~ l'ou:t =Pe~o: tina Co. ir s,

| BOSTON, M A SS ACH U S ETTS



1 ., , , 7 .
I

I

I.

F1-1 1 Q I am going to ask a series of questions, Coctor, !

2 that I think can be answered fes or no and I don't

. a c. a. a- c a .- . . ., a , e a a a. , -a,, ..a,. . c. a v a u. . . . n, a,ca -; ,-: ---
. -. -. . -.-- .a - --

;^ --r, .-a' avan. ,~ o--....a.u - u. . .; . . .,. *wg u,uu- .r - ....a
, e --- oa

|

5 In the draft report, and in the model as
,

l

,

. . ~ . a cc a. . u. . a. n. .s g ,c . u. . a a a.+. g-nc..,c -= -,a
. ~ -- - -- -: -- - ,

-s
i

I

v o . . n. o - . b..a *_ * ".e . d e '. a- * ". a eo i .n - 3.. l dem 2 a-e-
. -.,

,

i

3 j variables and custcmer r. umbers for each of the
,

.,. a. . .4 r , , s a t> c. . , a- o.-

9 -- .s.

g) iA Sales and?
4

Q Custcmer numbers in each of the sectors?'
,

11 ,

;

'

'4 S . MULKEY: Sales and '_ust ers of *.nat,'

1, .s
,i

4 Mr. Mever?
13 - !

o '

1,
.

To be more specific --- i

d' Q
.

3 ',

A In the cost equation or derand equation? You have ,
,

1,. < t

I
i '

to be more specific. i16 i
1

4hQ The demand -- Let me ba, up a little bit.
1,,

J

| '

' '
.w.e v .4 e a_rua 4^., .i .n a ' .' aec o a . n. . ". o_ ..cdo_.'- .- .

'--a. u - -.,g q
i

r

!

.- a n n .- + , A .~ ,1 . ~ . ,, t
; 1e >. .e m . , c n.A

.
c- 4u - ~ C o C' a. + u %. a. u. .sme o . m m w--eva- w wo -

i
,c2 d

'I
i
' both oriCe variables and Customer number variables

-o -

tv

. . i~ , o- an- n. u. L, a u,. a na.
|

a ;
a 3. C u. o .a . u. a. e n' .- a a-- OeCem a-... . .. - --. .v. .

,le

i

C , , c r .. a . ., , r 4.aa a_-,- :. a. . ,.3 a u, , 4-
. . .

_..,r.4aC la_ S
.

-3
- c- .a- .A 40

-

a v si m.a.4 . . . . s.
,e,

.

44* a

c
u a .. - -.

-;
.- . u. a.

' mne e.c + u. a- .,.o~.. a . a .c e : n .a .J -m u. , ~-|
,-, , - .a - . ~ , ..

,, 6
-, a. .

|.O

1
6

I
+.do .,.e.a.;r .a- o s.k.e ana a. m . , e .; i
u s. . . um- v. . .

,4
- . --

!'

@
'

1 i
i

Q Now, and, as a matter of fact, at the time
-c a

-zou wrote< ,

a
|'d A

.g ,)
4 g

1
l

Jt'

.L- d
' ,L- ,

i G mm= - -= Ga-! d%, cwna Co.
.

,

s
|

; acSToN. M ASS ACH U SEUS
I



# * d3OIF'i'~

-

yt
.

J _

- _

_
- r;G fiptittr Lt t

r
e

tt
t tr*pN N O c P*1 0 P O p t b t s|pte

6<

- ,

t riDlOt -

e;t ((i * O ;f('l r- tt

_.e L r r a 4gOCHf G;<1OOta tot Upeoi ppL OG(nt()lDt 1,pd(btt tO rQ _a
't e; I (E(t T(t a e t

nv

_

- _
n '

-
(

L-
pt

-

tr ttPnrt aa uQtDOta0 & e:pt* o
t - ( u:i.

_

_

e0 'O Q o. _u > 3

-

_.
u -Q uDPQOt0[ tN tre|o DOL (DP tO (G c (n D [ tp D<jHpp.p p.-pO. Pt1 r Ln

. n
( ( a

T (L
-

o
(;t

' (

_

t r
a O0#1tDOte a.s;pF

t (
_- ,

o
_

4 > <Do _>
> (t *~

-

O OOOn trD )OOGt-. * - t

_
)t L1 0GHDOt 0pHD 4

t* [( e (
u1Ltu a. brpU[0 M O *Ir -o 3 3

U. ( s;( f t (t

- _

r n 4 ) _
o O C (n t O U o t 3. pd t (rDt> - 1 buO; Or trD trsDD( 0o(tOtU.( i:( ei (

)
e

a1
f e o t: s

_
_

_
.

> E'D b ;3 NOC DPN DeeQOt t r P (n P0 1Ot O(
) a

- -

2

; r i|
tr 0fsDffiLutL

_
2 tuo- ( - <o (

1 - 3 - L t
*

_tGtMP*O6OON. H 6 O ;3 ( N:1OC r -

1 0 s ;3 n tN trpt( *: u r
:

_
E pte t*ti>- < c ((

-

O LCU( p U P*1'f < D . i trPnN ts:G 2Ot
e )t

-

t
-

') - UGH 9Ot Cpt 'tt'
( ( :( e <; s

n n 81OpQ.._ ea - t

HU N0 Ci ( O. G p t P O D i P ;3 trD UOOGH- pin l*t( _

-

t D
s

n - . -

-

._ o ((
_

.

_ O ftttDUtH L .

n
( : L

'trntN i(9;(n- DOGi r|D 1Of6t OGt1tD3 t "- i 'D40
)

(
-

tN CInQ npia t ( r
i(| e

_
_

w
: p ;3 L OGUrOU0t MpJrbt( P 'J DpO| Ot ado tTtuD _,

(
)t t t(e n - r b t' t) a _U(nDOtr,O i 0 -., ( rit Io

_
.

> )> <GU=>
_.3

a - .
_.

_
= _

'<N* oOOO;OOo=c e
tb r t r

't = 3i t N O 'C ptOf( o ;r 1 0 G Q : - _._4 ~ t
t-

1 * &:Dt j _- Z# *

. (t .s3 =a 6

_=

_

_'N= n<4C- H DP D ftOCt( p:1 O s: rot tDD d p* df(Df
' . ' ur t t - ) t

-

.-3

_

I .[|-
i i(

u . _
_
_

.

) *

s
H ;r P 0 2OC61 'O D p nOOD iPUb tO- 1

( u t i
r uD

t

.
t - u ttDOmi0(

n)t - L - _ro

*N. a() O U ;c O' tOo== ED ZP6 r, tu:Q OC# ttDQCtpi'-
( t - I

a

- ' *
t1

>.
s-

tQ0Q00) 1

i -
s2
ve

ErQtOC1OD o!>w ),LPtt - s s L i 3
-

'. i % ( 6:O 2 tDODoni 1 1 4 it
vc

' Zp0 i (t( r3a

t
-

t
0 pt< 8o*Fu c*U -

' * a > ,
s.

tCDD U P U 'r t (D)
v4e ZN= oOOU:OOo*1

't * tpOW OUu tr
t ( L.e;Q t D O O 1. L2n

ve

- .
.

' C
bD3h(,,s6 Qog .'d

{ gyo a,'*h%g
.4 (

- ~ -i \ ID,
- #- _.

- ~ ' r
=.

.
t

=_ $ g4O2- g>uinkOI h 3, jtW- -g
_



3, ,-
-.a i

'

F1-3 1 The Hearing is back in order. !
, -

|
.i
I

2 ! MR. MEYER: One procedural matter before

,

3 we resume, Mr. C ha l; ma.m . '

i,

a I was informed late last night that there !
l.

'

a meeting at 2:00 o' clock this afternoon at the |5 - -~

|
,

n' r . ' c a "- ~- *^c ~u-G ^ee,,n,-~"r - a n . .e n ~' ~*o o',, - o .~ , . a c + c
6 --n--"- -" -- -"- -~--"~~

. <

i

I
,

Mr. Denton of the Office of the Reactor Regulations,
,J

, .

I

i

| considering the subject we were discussing on the 'g
e

1

record yesterday.
'.9 I +

i
i i

10 That is the affect of the Three-Mile Islanc !

I
I

i
|

investigation on Emergency Planning. '11 u
|

||

: I know nothina more abcut t than that, but i1,
L,4 '

I

|! I would assume that the parties, to the extent the !
@ 13 1 i

I
|

|

parties are now present at the meeting at two this34

|
"j afternoon and the Board would ce informed of what

l a.
i

d goes on at that meeting, and the results that come :16 ! ;

u i

out of it, if any.
|g q

'l
!

i,! MR. LEWALD: That is my understandin~$ of18
1

i

; what the meeting is coinc to be t c d a v. . !
'

19 j- -

u 1

1 MS. MULKEY: Ncr mine.
20

| ,
, ,

,

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

,3 ,
tj -

6

'i

.' MR. GOOD HC P E : Ms. Mulkay..,,

f, ia

1

MS. MULKr'- u- '4ever mentioned ----
23 i ~

l

MR. GOODHCPE: (Interrupting.) Mr. Lewald.,J

, MR. LEWALD. What was intended today wasi
,5 .
6 .i !

N !
a i
a

*

*

$

05U+N s 0u $ $ 0 L e0 0e {, I
/

. s c,c. ,
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l.I
!i

'. ' u ^ .' a_ m' .- 7 a_ c, " ' a ~^ r "j " .. ...' o o .' ^ .. , j, -o e - o_ o~ e . . ~- " o ". '. . a. m
-

1 .

'
I

'u n - ' ". , o v .. a_ .~ ^ ~.m. .i ...a. ".* o- on 'm.a_ oa- . c ' i.a -^-
.. - .

b
_

2 t h. . c u c, "i .'1. .. .
_

* !* * 4 . k. . _- a_ c. n a_ "_ _ m
3 .no s * ^-.. " A .i .c ^ r. _=.".A- 40 .4 . . . ow..a o- .s . .y. .

,

i

a precosed chances, suggestions and I believe design {
i

and I don't quite know hcw ---- |- .
o

1
,

DR. COLE: (Interrupting.) Dces that. ;
-

|

|

.. ...g . . . 3 < a. o - .- " c * "- u .C
-
n a y n_ ._ o a_o w a + . _w : -.

. ;7

i

il MR. LEWALD: What? i
,

I;
;

! DR. COLE: Does it have to do with theg
.

I

o a.e struc W e?.

10
e,

i

MR. LEWALD: No. I don't believe it has
11 '

,

I '

.s - -
!. .c u, .3 A o o ....o o . 4 -u . n g. ., 4 . . +. , , o s e .,.u,_. u,- _ , o u. 4.c a --

- m - . . . - -

,

,,
It .

,
,

l out c'f the Three-Mile Island investication of what'

13 ;'
a

7
.

_r. _4 o .,,. 4n4 . . a .3 . . .a 4 ._ o-; e.cyo c .: .. g a,s a ,c s , , ._ s.o o
1.,.

.
t'

|| ;

l a,,
-

s. gn o _r . u.a_ e...u.n n_ _ .<4 .; ., a v,,,.A ; ;A +....e...,

- 2 u. . . . - .

1 ,

i

MR. GCODHCPE: Does it have anythinc to ;
' '

|16

li

do with tatters in this hearing?
' ;

P
.a.1 R . 7..'..?.a..r D . .r . . .e m _c, , , - .r ._. . A 3 ., : . _, . A.- . . _ ,;

. . . -o
18 d

. _

I
i

!i .?
'

.".C W 4* . a s ".c *v . . 4 .7 " *~ o .A *., W 4 * ".A * h. e 7. . a_ . v" ". C '.' D.''.".*.4.'."-.< **
.- . w - u , .. . .

19 | i

4 I
n 33 o u, c b. . , a n d " ". .a k. a a . .4 . . " , w .' *. ". . ". a_ k. ie n . .4 .1 ; oe* "r. o"s.-

I
-,

; . .
-

t - --
'

20
,4

. , ,

-
y scnecule.

LT
l

MP. GCCDHOPE: A1. right. . e w . '. _ find cut
,, ,
S6 I

.1 o u, * _ h. 4 - 4n .h. . e .--_. a_.h
. a , , . . .

,, 4

.

I V. o u m.. = "; " ^ .~ 4 .", e , .''. . .Ni a v, a_ . .-
, -. .

;

24 .! i
i

. . . , _s . .m, =o %. .: - ... a a.: . .ae =,: . . .m :_
n. D., u n e ., 2n . . . .~c,.. .. o

, c: i <1,s i -

f"

,

6*'' l. . t

- 11

b. ,, _ ;
,,,

, ,
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0 , .e. , s.
a 1

, i

|

"

E'l- 5 1 Would v.ou a9ree with the folicwinc ceneral.

I:
-

I2 roc.osition that sales and custcmer nu-bers should'

e ,
I

|
3 a##a_c _",e ".a 4,b.las "io"a '="e o.- na' _ _, . .i ."m~ c ^ = . ,--- . - . . - . - ~

,

1

! which :.s TOC in vour Model?4
o -

H

5 1 At I'xpo stand, yes.
f

(

- "

|Q Would "2cu turn to c. ace Accendix B-2?o ..
i

,
.

1
, , ,

tes.7 qa j

4g Q Of the final report and tell me if the model, as it
,I

g stands, has sales and custcmers number affecting,

UiO total operating cost?
:
i

A 3-2?11 g
.u i

I12 L Q B-2, yes.
e. I
h

A Yes.13 ,

!!

O B-2, do you have it? *;4

'i

*3*
15

h
iyQ Dces the model currently, as it c urren tiv. stands, '

16
n,
l|
0 "ces it ocerate in such a way so that sales and

17 e
.

~ '
n
a
o

la n customer number actua21v a:_:_ect total oceratinc
, ,

g - - -

1

.I costs?
19

;l
i

|]A Okav. In order to answer the cuestian, one has to '

20 1

b]
'.

go back to the model and how the total cceratinc cost .

21 9 ;
I '

);c ..e o" . .~- " " a_ ..=,1, o '.. _, ~; -e . ~ ...,,

4s

.OC ' s a e s " .. s_ _ ,a- ar. '.' _=_ .._= _a_ "=_2 ~ ., a _c a_ ,_ __ .,,
4J

Ie

t

j it is a fixed data base in a way, and it is not ;,,
t n

@
,

b'something which the model will determine. i
o

, )i i.a r., i .
,

;
| -ii/ I
- g

i,6-
I

I

CininLMt OLLib C Z r.O ~ h57'Q O.
| 9 .J
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l,,.9,0o.
"

l,

.,

i l.r.'-6- ' "OC . s 'v . o "- 3 .h - .' . ,- ^ .". a ..oda.' _ o _ e .# .' a_ - ~ i
' - ~. , . v - - --

l
i
i

I

2 . ". a c ".a n c e s .' . * ". a. '*a a- "- u.-a, ~.".4 w".a- :---- - e '-. - . . .. .--- . -a .

,

3 c. a uc. e s , ckav.? I-

,

f

f -

4 So, a. a 9, ., ./c ,. , c 4 . . *. 4,. -_, . . e , c,,s --o -s. - e- am

s1 face a fixed rate schedule and then try to respond
,

i
4

' d '- * o w .". a ' a ". a_ . _ " a_ '*o ~ "u ' ~ e c^ ..#. ^r.* a- .".i... .e .d . k. .. o , - - . .. _ - _ t v. - . . - ,
i

i

i

7 "ac ''Is e "- '- d4##4-- c"--- *o ^e4~k- -be aeo-- ''- - "- -"v a - v."- - -- -s -
i

i

'

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

,

_0 3 ,. c--- .g m.e , n. c - *'.o.,

- -
c.

. - . .. w ".'.. e o " . . ."a ''
.

, - .-a-, . .-

,

30 q schedule so that in a statistical sense, TOC is
i

II

33 J treated as the variable, which is not determined
i.

1 4, -wa cde' d 4" i av ai~e"o"c' " ' ' - i" 'r' " -*-- -- r - -" " s '"12 ^-' "- -''
2,i

h I

. i
|econcmetric terminology.13

I:
,

y So, in that sense, TOC is used as a fixed
0

. .

. variacle in O,e moc,e.
-

n'

J15
.

,

I
||
3

1, Q
! Let me see if I understand that, does that mean i

16
;

I

that vou are assumina that rate structures are i
<

1,1 - -

1

|-..A- " ". '; u ...'j- a .' = =_ ~'_ = = " ,v ~ v~ u~ ,c - ". o- - - . . - '
-. ' - v - .- A'v.,g -- -

,

by that, sir, I understand you to mean tnat rate,

i _s I

!

I o- "3oAC W P. ,-* co - .-" C * "u .- a_ o "O "O - .l .' 4 .". - o_ .l a " .i o a-"
-

--; . --
.. ,

!

o..o a . . v .". e . . . . - .". e s ' ...m . e .' a . 4 . -..e -.
- ,* .e v, m'-m- v...j

'- - . -
7'
L <

-. cec.,5 k u, . P. r. o.
C2 -c

-,,
64 j

" , .gc __ 3- - ~ .4 3 3 . 4 . .n ,v
- ---

, w , . ~; n_ a, e . .o ..4 .. 2< n --
3 - . . . - --G v- - av- . - .

4-

I.-eav..aA.,,aw,+ n-u m k. u . . C p a- -. . .o l 1. ;

4N j
- _ v a_ _r u .4 .. .a a s,J- -. ne--ui- - - a-4.

I'

c,, ( $' ,et i

.s ,.,L-,;

!
t

i

CininL*2 C LL ~ b h!b C ~ $ir'G O.
. I J

I
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i

?-2
:I

1 Q But the only changes is with TCC, is that r ight ?'

em/or i

2 A T CC , hcwever, the way than utility c meanies , !

|
|
'3 1 you know, they have an exeected total averace
I

4 ! cost. Ecw do they formulate this excectation
'

.
'

1

5 based on creviou.?? What happens in the past? '

s S o , T CC is a result of many, many facecrs,

1
you know. That is expo. That is why I call j7 +

i
.

.

|
3 it exco. TCC is determined by orevious cost

4
9 ~ structure, the crevious sales structure.

n

!.
a

10 il Q My only cuestion, sir, is, when TCC varies and
h

;;

11 P the rate structure changes as is allowed,
I

q

h deer the tail bicek change mare than the firct12
l! -

!

13 0 bicek or do all the biccks move uo tcgether
1.
1

when TCC changes?14
q

h
15 J A Could be. I don't have the figure, cattern

il

;6 0 for that. When TCC changes it ccuH be the
|n

u i
17 i! stoo of the rate schedule change, and, you kncw, i

1
15 h T OC is a proxy for the rate schedule and we

||

:
r

19 1 are talkinc about an acgregation of many, many
< ,

' . , i.4

:o .| schedules and we are talking about agcrecates !
- -

1

! .

21 t, of rate schedule among utilities in the states I

!
,

.

22 i So I don't have an answer for tha:. It dces
li

! not reoresent any single change in the race23
t'

i

|
24 ! schedule.

k
25 Q In the mcdel, do the rate schedule chance tail '

l I

j \l#$

'l |'t t-

171/71Z T4*E CLTb C E OTdU2 .
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l1 , _7 c ,.

'
|

|F-2-2 i

ciock vis-a-vis firs: bicek when TCC changes ?1 i
,
a

'

2 A The mcdel doesn t sav that. t

- ,

f
t

3 Q The relati:nshio be .;een the varicus biccks
,

I

4 remains constant to the models, is that richt?
;

i,

) A No. It doesn ' t necessarily remain ccnstant in5

i

6 the model.
.

7 Q Could vou turn to cace 3-8 of the model, or
- >

a

a the final report, sir? |! .

o ,

! I
9 A 3-S?e

d
,.

'

10 Q Yes, and read to yourself t're first whole cara-,

y graph of the text which concludes with yourii

t

1

12 equation?
n '
;l

[ A Yes. j*
13

,

o

14 4 (Whereupcn the witness read as directed.) i
:: -

H I
e i

15 ; Q Ncw, dccs that caragrach on cage 3-9 cn Staff
, ,

h

'te i! Exhibic 65 indicate to you that rate structure
a
t.

17 remains constant in the medel not in real life ?

'f A No.18
!

, \

19 ii Q What "faries rate structures in the medel? '

4
1

Because average cost varies.20 p, n
,

,

i

21 ' Q And, therefore, TCC varies, is that right?
.
,

'i

22 : A Yes. TOC varies, yes.

23 O And when TCC varies the rates ge uc al:cgether-

is that right?24 ,
,

'

'

25 ! A When TCC varies in the long tern, ves. >

a - ,\
q - n

'

e ti
i ,s.s
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.
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I
;

~-2 '',:

1 Q Could I ask you to turn to page 4-5 of the:j

.:
'

2 draft and no: the fina1 draft but the draft?
I

,

3 A Yes.'

.I
!
t

I

4 ''i j
i :

I

5 i
a
Y

|
#

i
'

6 h

|1

1
7 '

,

. t
!

I
s 1

i

!

9 !
i

|
4
v

10 '

.I

11 b
,

d

?2 1
it .

13
.

14 ;i
F

b
c

15 '.
;! !

|
16

'

11

h|
- !

!

I7 h !
!! !

13 'l |
1 |

:i |
13 I

,

d |

!

20
);
F

21 :i
!

|

22 | |
i

i
i

l

23 'l
!

l

24 ,

''
25 j

!

I

i

| Gmmz:= Ga:t Apo:ur.g G. g o;- )\l
O
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I

i.

I

_ , _ , Q Would vou read into the record the first full i1
-e - - ,

i sentence of the draft on page 4-5 which starts2 a
|,

3 with the words "Hcwever, enese cummies"?
!

!
'

4 A "However, these dummies must be used very care-1

r

;i
'

5 fully because they can in estimation reduce the :

!
'

6 effectiveness of scme of the imocreant regicnal
,

i

7 1 informatiCn e hodied in the explanatCry variables, '

li

l
9 y such as the number of residential customers . "

.|

9 Q In the final mcdel dic you use cummies ina i

.i
il
i

10 exactly this fashion?
.I

!

11 L A Yes. The state dummies, to be specific. There
r

12 0 were .many, many dummies. jg
'!

.

j Q Cn page 4-6 of the draft report of the text,13

t

'
d, just readine that text,.can I conclude frem14

- I
h |

15 4 that what you are noting in the te::t on cage
'

h i
o !

i

4-6 is that there is a difference betwoon fuel |is ;l
:
n |
I I
h cost and the variable CMC, is that ccrrect?17

i

d I

!! l

18 Q A Fuel cost and CMC is all others. |
i,:i

19 Q And they are different, is tha t right? I

!

1

20 , A Tnev are different ccatenents of the total j
1
H

'!
21 average cost, .v c s .t

'I
''

i

22 Q In the final model, were ycu able tc inclu#o i

23 1 both of these variables ?
, i

i

24 j A No, because of the additional ecnstraints , '

|
25 we cannot secarate these two variables .

i

't

|| -) 4

(
f 1o

1721724ME cLLU C L *bb:} [(, *
.
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.

a

g-1-2 1

I ) Q A nc tha t is because there was a high multi-
'l .

] colinaarity, is that correct?2

Ii
! l

3 A 'f a ,

I
*,

4
1 Q One last area, sir. In the final model as it '

i
l

. .. i
-3

.

stmids new, the crice equation, cid you p. tace {J
!

!

6 any constraint on profirs ?

!7 " A I do not place any Cc..straint on the crofit.
I-

r

3 The only constraint, which is a very i= pert .2:--

||

9 .. and I repeatec it severai times, is that wey
i

l'

10 d trv to insure the projected average prices. When
il -

n -

11
11 q we get the over average it has to be equal to

u
'i

12 || the average total cost. Scme profit margin.
i"
I

13 1 The profit margin is determined by a by-creduct '

!,

14 i of mcdels. That is to say that if we insure
pI

15 il the model, we do not imely the TOT ycu are '

n| |
n i

16 1 losing =cney. They haze :: have seme crofit. ;

|a

17 That is the cnly constraint. |
I

o

la ,! Q Sc with the exception of what ycu just said,
,

I!9
9 it is your understanding of the acdel that

i

!
,

20 crofits are not ccns tra ined , is that correct?
, . ,

, ,

:: A Profit is not constrained. Profit varies. I
I

a

22 Profit varies when there is cost as the mcdel,

23 reads, the result I tried : cell you, the

1 I
24 model credicts, vou kncw, when there is a '

25 higher cost could he lcwer profit margins, i
i i

' , ' ?

i .,1 o,.

OUWN OUS & $ 0 lA Ao *?; u, us
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Ig-1-3
|

'

[!
1 but the prori: margins doesn : say that in aics i

|

2 / the total profit, by the way. The total profit
i

!<

'
2 is always increas;.ng as a resu;t cf increasas

l

. . . I
4 in de=anc. anc crices.

- ,

1 j

5 i;. MR. MEYER : I have no further cuestions.
!

I

f i

6 MR. GCCCHG:E : Mr. Cleeton? !
,

I

7 DR . CIZETCN: Yes.
,

,

1

3 i C3 CSS-EXAMI :AT ION
,.
1

9 1 Q (By Dr. Cleeten.) Dr. Chern, you indicated in
1
!

10 J your oreliminary statement that the model is
,

11 f econcmic, demographic, and climatic factors?
d
I-

12 [ A Yes.
n
n L

-

13 :' 'O .In the de=cc.rac. hic analys is , is that tota ll.y I
-

i ,

!

'{
14 g statistical or is there a behavicral element ''

r

I

15 !i in it?
. .

!!

A Demographic: That means we inc lude such things |
|'6
i

17 h as pcoulation, household size, to explain the

c

18 j electricity sales. !

'9 MR . GCCDHO;E : Dr. Chern, we would i

i

i

20 like to hear , too. '
,

; , ,

21 1 Q Yes. You can answer that cuestion directiv.
i .

4

! A Okay.22

23 0 By household size, are you indica:ing th:: there

i

24 ' are some choices that pecple exercise in the ;

i i

1

i

25 ! size of house, the hcusehold that they will |

.I |
;|

' ' '
4

n

'l')9 j ,
i /

OLL~b htyc~bir.} 0. ) NOmmL'A
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i
I

|g i-4 1 have carnicularly a large number of chilcrcn je
o ,

| i

2 | and so forth? !
i

''

3 A Ecusehold size is the nu=her of pecple eer hcuse-

hold, so the model has that feature cactures4 a
,

-

!

5 i the household size to determine electricity !
I i

{ !

6 1 demand where the houscheld size is an i==crtan:

7 I factor.
,

t

]
Q So essentially it is a statistical mcdel?8

,

9 A It is a statistical acdel using historical
.i
n

to ] data of household size, yes. That is correct.
:.

h Q Now, in section one , the data is divided into11

L i
12 three pericds : 1955 to 1970, 197C, '73 and '/0,g ,

! ,

f 13 in general? There are three columns in here?
,

0 A Oh, oh, yes. In what sect icn ?14
t'

|

15 0 In sect ion one , carrvinc over into sect icn two , !
, - - ,

.I '

|

te u and on the next page, eage 1.7, annually by |
s i

11 |

"
I17 sector and state fer '75 cc '90 using-- r.c ,
I

I i

la , that's not the right one. |

i |

19 Well, let 's move over to section two:i
n i

o| '
' where it is clear that these three ceriods20
o

-
i,

1

1

21 are used. In secticn two-- well, is there

specific reascn for the choices of the periccs22 .;

22 or analysis in section two, cable 2.1, cc be
,

24 scecific ? I

'\i

25 A Yes.' '

)I
' o;c ,

I

II '
i

0!nn Citib htfC*bb g 0.L"L5
.
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|
iG-2 -1

I
.v.g /,.,,.I ."c " '.,.. o s e s' s a. e...a. a. '. o ".-

, ' ^ '
. , . .

I

'

a '.e . 3 . 'g o. , , , t .w.o. ..ov.. .e . , e "', .i a
^ c ".."r " ~ a ." s i,.c...=*....-.s. . .. ..- ...

I |

!

'

3 because prior to 1970 there is a pericd which has, you!

i
+

know, has the electricity recuirement in real terms4 '

a ;
o

5 has been declining. . Tor most states, usually after I
,

i,

, ,c ' 0 5.".d s d .". c a ' C. ~. n. ' ".e ." a. a..' " .* ' c a. s o .' a ' s a. * * * 4 . v. ,
i - - . r -- . . .;

,

1

begin to "ise. 70ere is a c"itical point, thac is7 '

: i
.

3 |1, 1973, of energy crisis, so we wanted to see hcw this
i
,

1 cattern of electricity use evclved frcn declining crice'
9 . -

o
-

|f
1|

30 ] to increasing electricity price period, and also
,

I *

specifically to lock at what happened since 1973 1y
|o

!i

12 g energy prices . |
o .

i
n-

!,0 Q All right. You have answered -- you.say energy crisis
13

d .
s

' ' - c-W u ' d ' c "- ',u." *. h e " - M. -" c. a. '. c' ." ' .. a ^ * a " 3,, .~.-o-o o" ".c w . /. . , . .. . ... ..y
h,
4
l'
H you have used it just ncw?,g

h A Oil enbargo. i

I|
|l o. t

i |ll
.'a c - -- ./ a. u~" a ~ 3~ 0 o. |

n T ., .d '. ar. a ' a. c * ." # c - a. . .e " c. ' ' . . 3 '7'''~
i ,. w o e . ---

3,
Ir '

A No . On enbargo. We want to knew the gener n , vcu
18

F |
d

"ow , '. "..e w ay c .' # ".c " a as .' .".e~ ' " a. e r. a. "e~ ~ a ' *., " .e '. ' e .nq'
-

s - -^ j<. . . . . . . .,g
d |

e .# ." a. c ' ' .". . .". " " " s-"- ' " a . . .a .".# a. c t a.".'] w a 7 , w h.e '..". e.." '. ". a^ *.,, . s a . -a. . .

,0 l.
,

,i

i
1

way affects the electricity used.'
,

21 j
i

i
<l |

,,
. c ". '.,a " ' a. 2.', na~e 2-2, _4* s.". c .i s . ". a. ". ' .e . o ". ' ^ c^. 'g 3"...."..y 3 . . . ..

i ,..

,r

e ~ ~ ^
ec o _' ' a. c . ..=_.3=. c-3 .e .". c w -"~"o'as. "."..a. - - e " ." a. o " "ey .--

L,
,

,

I

9-5, 'a"'a. o o.A '.".a. " o k ' =. - a.~s =.
' " ' s '. w* *. * c a 7 s a ' a. s , o - . ~u- .. e - -. ,; ...

,da
t

9 I

; ,i s ..o.a s u.w.e d u 4w.6J-r aO 4 x . c . w. a ca7-7 s a a e .e. 3] .e .-,, e a - 3e'w e
. o o u . w.. ~ s ...

25 1 i

i

- r\|' .)*

j L
w,

|
L i s

0mmsw 0 u b S tjboiling 0 .
'

''
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, ,a,

__,cc.
v,

,

!

G2-2 |
1{G/:14 .w4 y. j,ou ko.va. e . . . a. cva." u' c. .o. e~ a.'. c o ' _9 " .n _o , o. .e _ : . T,

. . . _ . . ...
-r"

. . .
>

. e , -

i

f

2 , Ch, page e-;.
3 n

I

- - - !'
i

3 | Q ., e s . rage e-a, ta..o.:.e . .- c e ;

I4 i
A 2.2. '.,

1
1 :

- o

Q Now, we have applies, cranges, and peaches here. 'd e !* "

l.
,

6 k.g,7. n. e ., w . n ". a ~ ^. o ' e~""v 'd '. b. ." ' ". e . "d a. b. c~.'/ a. " w* ' a s '" y.
ao

. . _ . a .e

, i
-

u_4"'."_'"'''..'^". " .'.I 7 e " ^ e.".*. a ~ a s . .". C w , Is e a '. C ." . '.ie .b..o.". a.
4

. u' a .
.

.

3 c a". ,", c u e .e.e '_ a' .". ' o ee N, hs" j- ou k.a",e c".a ' e k _' a. ' . " . ' ' .,i . . . .. ~e .

#

3 shows one thing, a figure that shows scrething else,
!

10 and then a table that shows scnething else again, alth

1 ,: . %.e .c.4 - ,.," a. k e *.N. a. e .". ' ". e '. w o '. a b .'. e s .4 ." c. ' '7 .4 .". ~., '. ' . a *. _' ' ' s.. s .. . . .. .

12
;i . e .' w, *. a d *. o *. ". a ..t o.

|
..

13 '.fo _' _1 , t w. o. 6 s,.b _' e a".d. .# _#~"."a. s a."a. U * e d,. - .7 '. .b. a ' a. X '. '.s^a d<. . . e . a
,

.

!14 -p Xn , a.4.. g.. o,
. _ - a e c,. _ c .c e_o.r. ww. C

* . . . .: e, ,,e .:.e o. , s4 f. - 3 , iour. . ....m v3
i+

i
l.

T d*".''. -- "o"'.'.".""a, '. b. c. u" o _' " a. '..b.^. 2"u.~..~...'..""13 ''" o w , _ ~
-. s .. . . s. ..

i

? ,

,/ o. my _4 u . m o. .e *. _4 . . e- 6. e. .n o. a u . .m e O .e |,6 s v. a +. 4 a 4,S -
e* r * w n , , e.w. *s so

. .vo.- ...w- s_. ,

i
.

It
'd3 ,. w. o. ,,o.ye-. o -a.'. a " ^. " u~.". - ,. a. o ^# "..".$'. ". _e ". ". a. ". a. d .' ".. . . a . . . _ . . . . .

i,

i

13 the past, so I chose , .'tou know, to p"esent thourht '---

I

q
,

19 '..k.o m e a." a . . " . e " a. a" '. ' .". e~s ' u ' _' a- 'w _' ^, s . "..".a ** _4 * _n _' '_ '. b. a. t'
#

. . . a .

,

,

! 1

v u
'

v_ u.e ..4 n . , ,4 ,a _~ ~Ca .n.. :.o q s e c +o .2on _>s .r,
. . a.v._w_ pv.t

i

Ph. o. w. o I w e Le a. n. , ,. _7 4 h. o. . g b. l. a b. p 4. - r. s &. w. ,w. .S a. a r3. n. w
A w a.. T3, a j _ hsd ,/ , . .. ._ . . w. . .4i g .... .

I

)

VC
. * * .* ~

p. ., .p . . % .;. O 4. . V ' .%. C .ma m2

. e .m g p O. p D. . , . , , . d d' .mo .. .,.,,,.m.A.43,
. . .. V. ..a .

,
f L. ,. } g...gg ,

CL V .'f. ,.*. b. O.g . C *iy a %. .v. .~a b .., a~w m-g u. . v;, ,

,

,

.$4 a . _I M_ O. . . #.4 ._Mo b. w. a. a'* b Cbb bS %. M l,* '_,M.S_ M. _ .98. e.
d $ 4894'** ~ _ o. . . _

e

. ..e. ~ . _..

i

25 in the repo"t. !

,

I

h-l

6 :, - L i|'5 ,'s

,
f

.I I

h!r"CTbin,a.' .C u i$i OrninE" 2 0,*

a

B O STO N . M A S S A C H U S 4TT S



_->20.0
,,

,
,

tG2_s__ ^^^c". d .". ~e '. e. *".a. d o '. a v,. a, a" , 10s
t

=,.,.4_- . . e " a. D, ' o '. '. a. d.1 n '" ' a.. _ .. -u . _ _. . .

; Q ,! = ',{ i
.. ..

would show a dropoff in percentage of g"outh at the i2 '

3 a. n d ^ ." ".. a. e ~ '. ." o_ ".~- 7 > ', ' '. n s _" * b. a. ^ "2 " ". a. o ". P. '. '"..a. a ". . d ^e .' ,

. _. . .

!

the actual data curve?4 '

;

a

5 A Yes. Well, when it has the growth rate has negative
i

I

6 growth rate ir. plied to actual sales, it declines. ;
!
,

'

7 A T. o *. .u. p " *1c ". A_ s , _# .# '. b. . a ." a. We"a. .'_# ~ u." a s ^,D, C. C a _# ~ e '' ". . # 'o'' o
x . .. . . e

q' ' ab ' e , 4 '. wou'd. .e. k.o w a d e c _' _* ". e _" .". "e " . a ." '. o - a. c.''-"."."*.k..'.', a. 3 e3 _ _ _ . .

1 ..g
9 n :es, i

' I

to Q Ncw, is there any reason why there is no tabl^ for |

.

11 figure 2 on sales?
i

I A '"here is no reascn. "'he reascn is I haw to be !
12

|
.

_ . . ~ a . a. . _ . g ~. u. _s . g s < .< ,+> . . . _.s e ,. a. c +. _a ,,a. a.. p - a. s e ,.,. ~. _an - ~.. e~e ~.s13 .i ,
. . _

,

!

b # # '

's . . c" ". ~ " ' ' " " ' " a "_ #. e~~... ^ ". '. ~,~..~..~;~' I, + k. a. . a "yo " *, . V. o ' ' ' ''.'l C W , _a y.__ . .j4 .. . .. .

I

l

" =- e d a " e-**. a " a - -.-e '."-*"-e"-. -
e-*"-

- a
5 o. c- " *. 'o 4ud-a @. . a'. 'e ' "~a ' '"*

- - - - - -.--. v-- - -e-

1 |
r.ay be inters.:ted in seeing there. ;

16
.\

e . . .. . .. .
.,->>

1., ,Q A _, 1 . _4 g n. , u u.e n , ..m,,f r_ a o e. cne .t u..a- . u. _< . e-.-a.3-.__..-3n.
i

1

these tables. Were any e2btetals calculated cr
13 ,

'collected or put down by anyone anywhere rego.rding
13 ;

'

* ab 7_ a. 2 . _' '.s ,

.

;g

9F

21 1 A IOS*

a
' O = VF M a e"* J A v'. *--'' f.m v. A 8 v==- a 99 a e #'

-**-"G-- '- -
-b--**4 -J *]] ;

v. g 3 . r u.C .< a. ^^~..a. .#"*".. 's '". a. ""_"w'_' . .co'u'"^.a. 3 " . " .| .. . . . . . . . .
_ ^ . .*

n73 ,

historical year book of Edisen Z1ectrie :nstitute.
22

@ '" hose are the public sources , so 2nycne whc sc ld li::e
]3

,.

E"
MM ~4 Cll"I C /[CTiU2G 0.
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17,0,07_
i

-

,

PI

1

0.,2-}M | to get an actual picture of the elect-ical sales per
1

. u/..,

, ,

, >

can he can lock at this public source. I
'

s :
:

3
'

& 'ihere is it , scce place later on in the bock ycu .ade
f

I

l |
,
'

cccparisen by region. 'Jas any eccparison of percentage,

!

i-' ' growth rate by region every tabulated? |
.

i

i i

6 A Net in that fashion. ,

,

7 - .4.,_, . _4 _ g .s . e. . . ,

i
l Ia' . m. .w.at is ..h", ' " " o u ~.". . ' ". a "., _' +s o u_' d b e a.. d ..'. e - a. s '. _' .. e~ |g n a - ... e . n . ..

.
:

d I
3 thing to provide to the reader. i

,,

10
q Q ' dell, don 't you think it would be interesting to 1cok

,

at a tabulation by region of percentage growth rates ^ I11 E

1.

* 'J12 " ~ #
-- -

" " 7 ka"*e "e"a ~/ * e ~ ' ^ r* * |e ca *a*e ^*' c"ow''- -o'a~ '-^ * ' - - - -- - 6 *u

l. !
'

I13 ^ '
s 1 .e a. a . ' a c ". _' ., s_ .. . . e'._'_' . . _4 ~ .w. ' .. . 3

,
.

I
i

ta , _=, c c .u. _4 r e c .
.

n
-

,

f
!

15 Q Thank you..

!o
i

f
s

'

:'lo w , ^.. ",~o - a. _0, _' o " * ". a 'a..v.''.'16 . '
. . e . i

l i
H |

d, i
2 _, -.3 ,> n ..

I

t

13 g Q Cn page 3-2, in the sho": a.d long run respenses, 3-1, :
o ,

f

19 3 you state that electric.0/ decand is a derived decand
.I

,

a
,n ,- ar.d _' ',, _d s d a "_* v a d .#~^.. da...a .d '.- .e a*._*_*_'.^ a e .~ ~, _ ^ a e.,'. .-
a __ . . . . .

i

a
suck ae _' _' 3.k. '. _' . . 3 a .d a o k._d..3~ -_' , ^^u_d_ ..r - " 3 _ ~. a _'c ' ~'~ ~,,

.4 -.. .. _ _

.i i

:: your understanding of the distincticn becwe n decanc
,

:: and need?

i ,

9
s,. .. e m ae. d .e. a a. d #) #**b o f_4_' s 4= _J .w. C * _4o.e.s Oa4 q . . _.. < ,.

25 Q Yes.
| 3

-tj i

)bd It, ,

(ammz~.2 Tavit !Teho: . (c. ~
t.1';

; u:a- r a i
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, 1,- - , 2.c o -

-
;

! lG2-5 1
!,

KG/R*4 A Cenand is defined in econctics shcws under a set of !
,

2 '

-.. a,....,,,.,. .e ..o. - , . . c .w. o s 4 . . e~,w ... , w
c e s . ., ..t ..t ,, w .,r..e.,.....o .m-, ym.. ... . . . ...

I,
..

and use, so need may be characterized in a more 1

4 !
!

? ph11cscphical tern -- this is the way I understand,

5 -

has to put scne social value tc it. Tnat is the best |
, -- ,

O
..T o ,e b o' .-s .u % e.r.4, . . .f s 6w.e bes. .d'cw .e av .a 4 ,o *- *.,4 *& a4on m..,s. a .. . o . -.s..

7 i

we should all use more or less. That is a *udgmental-

a ")t
-

|
term which cne has Oc attach a social value to it.

9 ,

Q Do you think that the President's suggested conservation'

10
fi measures would be characterized as a demand or need?
,

,i

11 '
, A It is characterized in the better realistic tern of

,

12
h demand. You know, demand is, you knew, the reason is

,

J

.|
because ! don't feel the Presidebt will ask people to

a ,

ITd -
sacrifice, but he would like to .-c.intain a reasonable i

'
-

' |

1| k,

' * - 0 grcwth of the ecenemy. -

in
l i

16 d
|
,

,

I
17

I

!
.

18 !
I 't
| !

|
19 , ;

I <

!! !
20 i

'

s
f.

'
21

.

22 | |

23

! i

24 ,

@ '

, . ,
\s-

,| ry
' 3c3u. ,

i c o- j
,

W .b 0N 6m $ 0 66 he6
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.ee
s > -

1.1_ ,. ) ". 4 C '.v' , . ' . " . ""e ""'"# 2 A.'.''. * *."w _ 4 .". ".".A. " ' ' ' y~ " a "7 . . , . . " . " . " . 'y--- .
"

..
u n oa ... - . . . . - . .

OC '
i

"A'
2 3 p.e r * _ -, . 3 , a. .l a_ C " ." i v' .i ' V, ^ ^ * a'''.'uG " c~ ^ ' . " . -,'.'s"~- ". "." 4 .".. .. - - . . wm .

!

-..A- a.v..i ~ ~ '.".C. c ' o_ C *. .* '. ". 1"y .C ' .' ' ". C '_ ""..A-#,, . o- ,, g p- C.; .--o a- -. . . -.

t

a ecuipment.

t

c. Now, this savs thev. ca adjust their rate ,
.

,

i

. O!_ USe. WOu1C V. O U reel. tnat O ne v. COu C also CaCice not, .. . . . , , . . .

ie

|
". O " s c'. * b e.. a *- ' l l '. i

7
. -.s

!-

A Yes. |
g

-Q N, o u l d ~. ".a . s_ " a. a . a d i ^ a .l a d " " s . s e ". *- .' . - b. o .i .- . a _ o_ o m#
-

. - v ug s . .

i

use?e

10 .
i

!

|A I'm sure enere will 'ce ~^meone which would reduce i
11 4

I
'

I

1,
, g us g * 3 n *-; , .1 1 o ... -n_ayu ; - C ". s e . ,s w i e, w. .m - _; --es.,, e g ",gry._ . . . . y ,;

6 ,

I
t,g n' l .l . .4 .g .m.333 ,

b
.

A m,.p- o,n.- . . m .e. ~, D, .=c _s c a s ~u .oa<-. ... ~
;v C ,d , ;

v . a. m ,

14 < \
*

<

|

A Section 7' i

5. :. . .

I
'Q yns. m. m. ,- a. ,ea d.p .< .; ,- e O: a_s- 4ma o- ,: :,,,,

. ._c m-a o:n ,---
.- .. _. _ . -. -a e._ o

10
1

,u : A . A k., ;-. u3 n . ,u. ,1- . n v g ~- . . .uesv. e.eC..; .;u.f u,, % =- u a . . m my ,u;
-

. 3 - . .
1,,

i

-* :-r v. 4 n tJ, r . ~m
- f

13 p
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i

i
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a "- 'o- '
. - . a. -

'-
|,

,

J f

11

.
a' n .u.G .- a_ , e. .u p .e , 2 .- a_ 2 e..;.es n .: . u.e _= e .o- . v - - a ..

60
"

I
J s

,le s .
i

n
'

,14
!

n

oQ and page . _. -

in, rigure _ . is :Or _.en"esseer-
,

, ..

2 n. i

1 :
-- 'a_-.

,,

se

14 .,
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I

'
H1 7 ""ennessee _s the example, yes.*

i

2 Q Tennessee is the example? |

3 A Yes. An example to show scme highlichts, how to !

I

!a resolve them.,

l

Q On c. age 7-12, Table 7.7?5 . 1
,

i

A Yes. ;
6

I
'

7 Q It wculd appear that Tennessee is representat' u

,

h

of the Region in terms of Regional averages at the3 ,

bottom of the table'p
,

1
i

A It accears10 --
so.

q?d

? Q It appears that it is fairly raprasentative of the ;3,

,

i

Pacion?
1s - |

!
I

SA Somewhat, ves. |
13 p

-
3

i'

Q Now, would a charge for the New England Region, and i
.

la
I

,

e
carticularly Massachusetts, he, I mean, a figure |

'

15
- '

L

for Massachusetts be represented as the case for
16 .

,

a i
' the New England Region? I

g

A The figure can be provided, fes. I am not -- I mean,
t..

13 :)
|,

;j the figures could be done, could be provided. ',jto o
a

|b Do you mean the figure coul; be crawn trom the
,.0 ,

i
,

. .

data? !
,

,

6
'

4

't

Q Yes.
,,

" ! t

A Yes.
23

'

Q All right. '!cw , if that figure were drawn, wculd the
i

'. a

slope of the curve be similar cr dif f erent than
,.5 ,

$

)6- rei
F

L,1 i, .
,s

0mmrte: Da:t S t,h o ting 0 . |
'
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.

1
Hi-3 1 Tennessee? -

i

li '
i

...o_ 2 4 -, , . e .:. o n '. .zas ^e.- "o, b u ~.- a .4 a .,. .. . . m .,. n_ ww,
- ~^ -

-.. a 1 m m v3..

I

.- a_ _c u . . 4 -
'

' *
..=y.a'..'..~,, 5 ' ~, ". o . .4 . - -" ^ u '.". . . v . i , ~,..o..r''- . .' v.3 n .'m

i : . . .-

|

4 lower demands and lower crices result in hic.her. ,

5 demands. That is the characteristic of the T.cdel."
.

|

- So, you would have something like, .zo u !,0
,
|
,

know, Figure 7.3 in a high-price cur';e, where !-
/

8 the, that's price equat On, I'm sorry, Figure 7.1.

9 For electricity demand, I'm sure you would'

!

i see lower .crice has cccurred on the toe and then the10 .

1

hich crice, as occurred on the bottom, olus, v.ou kncw, i11 i - - .

i,

I have, I'm unable to prepare the precise level of3 .,. ,,
li

i

each cur'ze. i
33 u

.

Q But 2f we ccmpare the total growth rate croiection14. - -

i
I

ia -.

7s' !:1 cure on cace1- - - -0 !,

h
4 --,
p a, Page //.

, a- i,

I,

't

Q Table 72. |
'

,,
.

A '' * 3 '
13 ,

.

' 4

Q For Massachusetts?1:
,

'

A Pac.e 72.,n

.4

,

g o .n. .ha. . .4~,."..".'..J- . ~ ^ - ' . . . . - ' . , .".a. .' a.' ..A, s' . 0 , .' . . d''
' -

. . . .a
,,
. .

7 . ' S,A
76
..

A fes.
.

'a. .; e. .k. ...a. sn+,' a mww .o.e u ..n..e.a n s c a. _ . ,a m a -. ..

'4

' -
|

A ( t e .- a y . .' .'. y~ . ) .r. c . ~. a.....a. d o e o '.*

.0

.e i , ,
i

i. i ' o ) { . .'i U t. |
t

0/n/nti,15 bJt4;d 0 4 "0 -df/2G J. |; r s ,
.

'
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13 ,o6. .-

i
,

,

i
-

.- . ; u,c . a 4 .e-_, a _e n . 4. 3.3,y,w-,e , .,, y. w. e m w. - ep. ., _ *< j gi n- -n
-. o .. ;. . . .ofa,v..

;
i 4

,t

|t'
"

2 4.2, 5.0 and 3.2 with scae variations because of

i
. - y 2 .

. a . . . a s = ' a_ ',
3

u , , ., . , , c, . . . e . , n_ . - . . e , c .: ., : _ 4 a o- ...
:

-

I

I

4 A Yes. I
i

; I

- e- -"a"d4 ##a-..e --gu as --- o4 - 4#ic'**-1v.mw ei -- '-a
5 g ------a tr 'i -

e- - - -2--
i

|I

1

not, as percentages of growth rate? i. '
o

,

.L
i

.-4 v. e s .,
!

\ ,

g j Q So that ---- I

1
i

sA (In te r ruc t inc. . ) Tennessee is higher, the growth rate
9 , .

is higher than Massachusetts.
10 .|,

,

|i Q So that we wculd then excect that crewth rate curves i'

"
11

e

' wou'd. h a_ c ^v .n s .' ' c' . ' b .' "2 u " .# # a_ c,n . * ", a . . * ". .o o u, .# ^ r4
~ . . _.g o ,

!i

i
Tennessee? je .

13 i

| A That is correct. .

14 i ,

.
l

0

1Q Now, in your hic.h-oriced ca se , using Tennessee as !
. .

,5. g
u i

| a model, page 7-14, which is the one we have in |
l o_ |

u

'| front of us, and which shows a tendency, at least, ,,, ,
,, s ,

I

d .

s 'r.o - " . . , #cr a ' a ". e ' .' . . ;- ' . . . e k ' " .". y .- .'. c e! .i .n . ."ua . . .- - .

4, <

,

Case?- ,,

19 11
'

4 ,

1A (No t re sn. ondin c. . ) !

.0 i
,

,

t,. .,
'b e .i .; a ya . b. a *. C..a- y . .4 c o--w#a Q s o s.co u b.a- "s en , , , , -n a s o .n. - .

- -
.-

-m
-v ;, ..;

7. I

1 |
A a c _- a ' a e C '< D .- * * ^ ^ . " - . ' . ' _ .' ~s 'a=-=*t a_ _, p c . .; e. .s . y g .4 1 '.. j_ v, u- - - _...

i,, ;
u .

;
.

i

.. Ove- _.".a_ .<..v.. '. .: 'a_ a= . a- '.: . ;
.-,s

Q Yes, Oven the next 13 years,s
9 io . 1

@ I
i

' c ' .; a. ". e' 4- --
'.; O v e .- . ".e ..a .x * ' s: " m' ".- - - e' e m . . _^' ^ -^ -^- o"2.

-o's i .. o. - .

i,-

.O
1

|
'

~ |
1:i
. - ,-

, On'.171L L*L CLL~b C ECO*557.'Q O. ' '

i J !.e
a i
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s r , s. n -,, o] |

|
, .

! i

H1-0 1 6 . 200.1./ to the c.lan? |aces electricity
.

I i
-

1

,Q Yes, the plan?3 ,
.

6 I

! A In real terns? i->
*

, i

Q Well, in such as to effect the growth rate. !
4

j In other words, do vou believe that the-
a

*,

'
!

a . . is co in c. to be the case for thehigh criced case
-

t

.

I

base rate case? I
,
i I

f

I

LA I think, vou know, they are. It depends on a lot of I

S -
1

? factors and the price can go either way and they are,
3 .,

,i

:! there is no hard evidence that real crice ofg
p
1

electricity will either decline substantially or
11 ,

1

I,

even, based on ny knowledge, I think that real price
12 i,

I

j' I

w.ill increase.
13 j i

1
,t-.

*', Q All right.
14 1 |

!

1 ,

A But it will increase crobably at a lower rate than
15

i

sav the crices of oil or gas.' -
,

16 ,
4
Il
it i

17 .{
't

13 'l '

I
-|

19 | |

!

i

- 20 -!
I

t

-

21
; ,

i

96 '

a4

S7
sw

'

I i

m3 ,
s

@
a t:
6-

'l
1

3 '. 5

'e j s

<
I

o

.| 6
-

A TsNef." " ' ~'LL T $ $ $~01 P.0 C.
l s
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l.
I>

H2-1 1 Q I'm so.eakinc. of electricity? i
, .

I

I

A Yes.
'

,
.

> ;

Q Now, pages 727, 729 and 7317
3

.

'

I
.

IA Yes. i

|4
.

-
Q These are tables 717, 713 and 719? e'

t3 +

,

)

'A Yes. f

i
6

.,w,as, "ou usc' ' . ' . ' "a'd;-
, ,'c: -. ...-, n. . .,. * .w. a

- -.o- -.~ ; - . - - - .--- -
, ,
f 4 1

1 i

"Ccmc.arison of Averac.e Annual Residential!

9 .
i
.1 Consumption of Electricity cer Customer," and. .

9 !

I Table 713, "Comr. arisen Ave rac. e Annual Cctmercial
10 h

Assumption of Electricity per Capital," and 719,|

i,

11

;| "Compariscn of Average Electricity Intensiveness

]
12

!! for the Industrial Sector," and can you describe tc j
13 -|

I
1

h me the d.fference in the use of terms consumptien, j
j '

14

H versus intensiveness?
n

15 a |
|A Intensiveness is described on a kilowatt hours per I

r

is ;'

i| value oer dollar of c.roduction.
,

.

17 : .

UQ So, it is a specific difference? !

18 II I
I

,| A Well, a denominator, and it is ''ffcrent because |.

19 I
i i

i in an industrial sector, vou should use industrial
.i i

,
20 1 i

j productivity demand.
i

21 ! ;

~ yw y , . u.e s i : : = n a ., =ac n a sea a s a = a -a + -. .. ----- - - -s-
-,

a-- ------
u

,,
.! i

''

dencminators.
23 'i

9Q All right. On Table 733?
I

24 ! t

,

.A Yes.
,

IL,a '

f9 4I c

!', , T/L
' " ^

Commz::: [ca:t =@tj:c:tb:9 Cc.
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t,

H2-2 i Q 720, on page 7-33?

2 A Yes. i

.

. a *- - '.' #. c .
'

-" -_a_ . ^w ~. a '. c '. ". . a - . ~, a * h. * a
3 n. "x v "- ". = ", o = . . ' .'~ - g .

I
I
!

4 New Encland?'

|
'l

5 A That is right. !
*

i

'

.- o_ s c . - * o "_ a_ 7 4 a_ v a_ *k..'. *. a . . "m. .". e .- n 30 .,g, w,..., 3. .y ,
_ _ . .. . . .

; - .. _
,2 ;.

I

I

7 might he T.Cre or less in the next fifteen years? !

t

3 A Yes. Those, you know, this .s the base case.

t
- n. v. n_ e ., o

,

}

I
to A Plus the hinher prices we have demonstrated growth

N

d

13 p. -3 n_ w _4 _, , ,. o. a u c a. * o ~ ".a_ o'.~ o#. 7. 7 e - - a_ . *. 4 _#.m .yy ... - . . . . .

i

|
12 . costs were not increased as much aselectricity

,

,1

i

13 .
what we projected for the base case., the growth rate

Io
-

t
11

-

will increase to a 3.9 c.ercent.
-

i1, ,
i

1

1

p' So, ve s, thev re , vou know, this is bv i,- - - -
l a- i l

1

,
,

10 ,l '
._ v, ~e w m.w,- , - ,, ,, -

- o_ n o- ..._o _o -n_.._ , n . . . - o ..u
,

l
,.

,

It decends on those assumctions tha: I,,
'

, I
i i

o .

We 230j j
-

18
I

- |'
:

g A.-n ..ou ac~,"ai.~ad wi 5. . '. . a .' - y .' .4 c ' . ' o- # _' - " - a_ o# !
: . - ,y . . : -.9 ,

,

I

i *ha .o w v ". . a w-o. . o f. a_ s *- _4 .,t a o =, "- 2 *- '., . 3 ce_w_.._'.a
. ,

,

,O
l

.o- ,- 4 .ns 1 . q , o- -.. e, .n. 4 n .q o ,-; w7, .a . g ; _ a g 32,;, ;_g.n .. . _. .v --
y

||'
.

.I '

3.-o ,; - - ~ .' 2_,72_ w 3 e_ ._ g up . w.a. .q _i w. .,
_4 0 ,s.- .-,n n wa , . v.. ~ _ . . . f.o n n v

4,
4.

|
4

I

..-.._ -...S.,
- :n _4 ,, ._2 g- w,g , _,_3 .ag ,- .w3

7,
_ ,.

y. v --_ . . . . . . _

.3,

_c_w -r.4c _>,

' e * *.V e a .a. n " .- -a enyy. C.'.. 'o~ # _' "3 "- ." a.. A m k.g -1 :
. .a

- C ^
~ _ ~ o yA.

q||
,

T ./sCase. JJ
'

c; ; i
'

' ' * 1,t.
.

1

I

I

Z bO T bbr.'.OOrninLT *E OLLib C O. T

/ ./ I
|
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i

|
i

. . !,
)

H2-3 1 Q ::cw , do v.ou believe that 3.3 fi ure for the
i
,

2 n' c. o l .i - ' . . ~. ' <a- .o "~a_ * ". . a. 4 .- "..4.". - . .' o n , ' w o .4 ". e o .--- . ..y-- ...

base case? !
3 <

l
6
'

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

.

5 | presented here. I only know 3.3 percent was menticned.
,

- a_ o ' .n ' _ a- " - a_ . . " . = ~ . ~. ". . a ' a-- ,2 " o " ^ u "- u' .' .' a_ v a_ , *".a.., .".a,. a -- ~

I
..- :o

I

the base case? I7 o

,I

3 j A Yes, because that is within the range cf our !

i

forecast. And, you know, I'm defending only rangesg

o..

of forecast that I would use, and anything falling'

to
!
I

within that rance's nossibility.
11 .a .

,
;

" |

u,a.4nr.:-.v.. m e m a e n_ . . u.n_a - u .
. ..._ , ,s>.. .u..a_. . e a .4 . , _ ,-wQ

- - .-i ... .
13 ,

. .,

13 " . , word cossibility and crobability, but since you are
- - -

I .

o

y 1 a statistician, I will ask that cuestion, but what i

n

o sixi.'.; "f a .d
- m...en_ _- a_ n c a " e *.w e a_ .n ". i _ a o . da : a -

-.w, -

.a ...o a . .. - - 7g q
.

1

-robab474'v7Y " -- -

16
i
'

, .. _ - .. c' a_ .# .4 ..e- A .' n . .e o a_ s'4-a'.
, " --

r.g o_ ., ., . u.g p .--b ab .i ' 4 '2- .-a.t
-

- .-

n3,

~.s . . i - u.u ,

..e_,.-,,.-a_ v.- , q ,_ , .a .u.c ~a n:
n u.a_ o_.,.-..o-- ,,

. o c, . . t, ,
..s_0 . . .a

33g

'.
,

. >

4 will happen. I,-
.o o

n

''- .' " w s " . " . - _= c ~. e . a . " a t ." o .. c '. i: Q B " . ^ o s a .4 b .4 1 .; . v. . .

,0 ,I'

h A Yes.

Q S o * "..a . .o*..- a.ce ..e. a .= - c s 2 b ." .' . _"; u^ #
;" -

e ' r . a .-c" .. . .
,

,,
A l N

I

l

'I and '.Cwer'
,, a
d4 :|

.-,, ,. A les.,

",aa_ _ _= _= c' '.c _' - - - " a " .4 '. .' _- "; '- ,

n. Ar.d v, o u. "~ e s"v - - ^ a_ c ~_ .v.-
~ .c . --yuv y.--

,AL

.I ..

I A ! would say
, . so.
6 ;- .

(
/, . .#

h,Ls-
.

,

IV.!TZL M CLlib C i,nO T h{f20 C.

[
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. .i , s, 0 1-

j
.

,

,

l . c r . m.I .- u. ., . . t.,. -. . m w ; . , ..,-._.u.n..Lr.i ,. 1 .12 -v. .s .. . . . . . . ... ,

e

I have no furthe questions. l
2

. w - _ o .4 .. 4 n 4...n_ , .rC. ~r + I . . . i .3 .v .a. . . u .1.m n ,. ....a.
i _ ...

!

would like to pick up cn the latest question that ',.
4

i
t

t

Mr. Cleeton referred to, and you have heard, I bel:. eve,5
,

i

I

9
. . the A c. c. l i c a n t. v. o u iust said, Dr. Chern, recorts bv

'

.
,

i

i

a: .k. a._ a o ,ar .a A n-n.q h aw. * a w~ ^ 3 ~. , e_ .-o' s'.. .
3 y--7 1 . . s .,. s . u -; . e . ,- w

i

|
1 v o a . ,* .i s *' "4 a *%' C v^ .. ." o. c. ". '. '

;- ..
g ,,

. i

| 1
, .e s . iH- ..,-u.. Sce .u i z 1i3

,

,i

'l
10 1

MR. CALLIHAN: And in the table wh;.ch Mr.
i

f

-)
i

l

h Cleeton just re'a--od to and elsewnere, .n what j
11 i

i

t
i

|e
t has been characterized as the final model, there

. , , i.
||

I

!
,j accears 3.2 cercent for New Enciand?

13
-- - - -

I.,

.

.v 1. u. c a o . 2ea. i,m. .u.- . -. - -

14 .

''

15
*

those t.loMR. CALLIHAN: Do vou consider
i

,

I

c.u ant itite s , 3.3 and 3.2 to be scecifically
T o.

. .

, ,
,

I

d .i " # a_ . , r. - a . .d e .- ". ' y a- .e n._ a "..c "a .1 4 - e y _- , - ". _"i- 4.. ',
" ' - -~

. .. a.. - . m
l ,, -, a

.
n
1
9 this wav, what bcunds de vou cut on 3.2 to be ,

'

18 i
'

i.

D specifically different and perhaps we should approach :

|t,o .

,

- ;o"- u. m. 3.',""g .4 , .i . . *".4s wa,, .e .". , - " c u.a. d - " -
.

,

,

.: a _. -a ...

-n i'' isv

1 do you know what bounds the Applicant has put on
>,.

.. .
I
'

^. 4~.'..'.'. ~ ~. 3 7 ' ' C . ,3.o -..A g3 w ., . ,g a- " a C ''. -.~a -

ua -
" " ',-
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,
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- !

u...m _ D |'
|

I
_./ 3 .i 1 .,u .1 a . 4 . . k. . 4 . .w

a -. .- - u.: . . m n. m .aa , w
1 ua , ..a a-. .m .v - .s ww.m

,1

.I
.

So, v.Cu r.ncW, but real CCCOarinC. A. i c ! e r e .". O
, -

',
.

..

i

1
, thincs here. i
"

i.

4 3.2 is produced by a set of assumotions, |
. .

,

|

the set of assumptions primarily the price of energy, |5

|
,

but t: e error that we're talking about here is, -zo u ,

6 4
t
.

i k

know, a s t a t i s t :. : a ' >- or which ma/ con:cra : rom the7
,
*

-
\

!

a . dimension of parameter, v.ou know, which may ccme frcmI

- i

the scecifications of the model based on the kind !3 -

|
.i .

' I

of 3 to 5 .cercent error for any forecast we .creduce,
to p .

<!

-t'

s av. in a. 3.9 is statistically sc. e aking sign;.01 cant 3v.
. . . ..

33 . .,

1 e .i .a .cp .r o . . + ; c .,. 3.a. !.. s, .
.

;.
t

I'i MR. CALLIHAN: As you also know, I'm sure, i
13 '

,
.

. t
,

since the sub'iect has been discussed earlier in14 1
<

U these hearincs, ha'.e v.ou read the te s tinc nv. org 4 -

o

|

J seen the transcript of the sections in, I believe,
'6 '

1

.

I

h 1975, and again in 1977, at which there was a i
1,J

e

SN s' n'a a a~ i o n O . * %. p n. o_ t,5 5S
e ta p r. .i .n. k .k. .; a a .v a_ mn, a .v. a_

i
o .Y.

~
v .

em m - . . _ . m

13 !
i

, ; - .. .
I- "o u .# '.m. i .l .i a . w .i * h " b.n. e ' ' ' .i o_ .- * o a~ ~u .4 . ..o " ". '

_ l |
13

.

! m. 4 4u- m# * 4- - w e.J O ., r ,,,

.4 . - . .o % .* . -..

20 '

MR. CALLIHAN: Point out to me the results
,1 ,.

i

c
k. f.3 3,.,a. 4ua54n..

*

o .e .%. . e ..s.c c.c 1 o. .r . w , . ,.. 1 ,,,.,m. a , _1_4.
- ;c 3

. s-~ .... . . . . .
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66 '

n n o. .n. ; . . 3 .m....u,.e..',.a .u..,+.
.

A
. y a n g .; u g e. .,. g .: . . . a, u._m.a m.,m_.. ., 4 ., u, . .,m +

. u.; v g. vy . , -

3
2 s,d
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.
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i
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-.. . ~ c_ " = _ = _ -os ,

.

I

2 to validate or Cal _ brace, I think the ter. ".as been i
,

i

', .. 3 e 4 'I"w C '' "s a " '-' C "a ' "Odoi 3.". A . o' ~.".c ' '_ ' * a .b _' _''" '. r . , - . . . . ~~r u -- . s -

|
i

4 Or a O.raoh in VOur tGSti.TCnv that ShCWS "OW Well. . . .

+
-
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-
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.

|
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e 4 4. i

i

7 Section 6 d1Scusses the model validatic." and
,

il
- ,

1 Ta e o.1 On .Cac.e o o- re.O re se n t 3 the T.ean 5 0. u a r e8 3
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|'

iI.t-1 -

1

DR . CA LLIMAN : Is there a value given I

1
,

' i' for the New England sectcr as a *,ihole ? j

DR. CHERN: Yes. The first region is

a
given on Table 6.1

5 i DR . CA LLI'JA N : I see, and 6.1 gives the'

I
'

.

values by states?

7 1 DR. CHERN: Ch. I did not calculate

3 i' that for the region as a whole.

DR . CA LLIMA N : All right. Fine . So,

j| looking back at history, I presume that data,10

11 e:<isting data , were used to establish the mcdel?
e

12 j DR . CIERN : Yes.
o.

,
.

H

13 d D R . CA LLIEA N : And that, I trust, in
,

14 1 i

i some instances the model was then acclied to i

.1
'

,

Ia
,- n
' historical events and one obtains actual and j,.

i

T6 - - - e ~ - - - -

caaculatec. Ncw, in Tacle o.2, ir tnis is cruzy
,

1

'7
'8

wh 'dcresses my point, where are values for

la demand, price, and so forth; where are valuesy

.

'9 | listed in this table or which values are listed

l I20 in this table, representing actual data and !

i
j j

,

.
.

,l ccrrespcnding talues calculated where the actual .
'

t

!
,

m
was not used to establish the model? Are i"

a,
u u. .o =- n- - - - - , u.u. . - e u,,,o,

--
a < a.,

- . - ,-

d

I (,4
DR. CHERN: Not the actual data, the'

c t

actual c. ta was used.in Our ccmouter mcce.a
.

,
-

to"
! ,

i

1
*

, p

\$/
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;,
Is

f f
11

,

P]
1 estimate the mcdel. But we in this report did i

f
1

2 nct present the historical data on, say, !
i

,

" i3 residential sales, but they are all the data
i.o
I

'4 for this .
!
I

'
| DR . CA LLIFA N : Let me ask my question .

I:
I

6 4 more simply. Can you give to us the ccmparison
i . i

7

'. between calculated quantities and observed
.

3 | quantities that give you confidence in the pro-
'i
n

9 1 oriety of the model?
o
lj

- .

!I
i

10 i: DR . CHER I: Yes. Those are the
1
h
a

11
'

ccmouter output lists of the historical and
a

12 predicted. But we cannot oresent all the dummies
:j,

.

13 |i in the report.'-

14 DR. CA LLIHA::: Is there a summary of
-

i

a' I
|15 L them?

u
'l |
81

16 [ DR. CHERN: This is a summary. The
, ,

17 mean square area is statistical T.casure for
!

i

o
13 : summarizing hcw the model performed in terms of |

.
i

Ii9 a cercentage of errer, so those are the summary {
l

20 1 measures I cresented in the rec. ort. Thev were !
, _ . ,

21 : calculated frcm the predicted and actual for
l
i

22 j the period. Every year, not just one reint. !

,

'

23 Every year fr:= 1955 to 1974. And these
.t

. . !
,.

numbers were creduced .c v. cu ccre. uter mcce2s. 1
o ,

-

- i
'; DR. CALLIFAN- And table 6.1

!a

\
.

,

i)',

''Comnz::: Coa:t c%po:Hng Co. |9
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,

|

|

I1

.' precents the percentage differences between
i i,

'
i

2 calcularec anc ocser/ec? j

3 | DR. CHERN : And obser/ed.

j DR . CA LLI'd.AN : Right. Fine. That I i4
,

I

i- i.
think I understand.

.
.

|
3 '

6 .

I

l
6 Let's address the historical data for !

,

I
7 'i a moment. Were the data, historical ca a , ,

i
'

|

s | com=.ared in 6.1 as calculated in, were those i

q

U,

9 ' historical data used to establ.sn the co-e f fic ient ',
>

I I

||

10 H and constant, and so forth, in the .odel?
;

.I
h

11 1 DR . CERN: 'le s . Correct
s ,

12 DR . CA LLIHAN: Well, ! guess ; amg 1
, ,

e I
tg *

13 i! looking for scmethinc quite independent. I am !
l

,.

locu,,ing for a comparison or ca cu atec values
. . . .~

,

I
u

. . . . . , . . . ..
i

15 witn nistoric '/a ues not usec in esta,crisning i

i..

'6 s the mode 1.
t

u i
n i

17 DR. CHERN: I am sorry. I probably'

i.

. . , ., . . . . . .

. :n s.y sacu.c ar/e exp.alnec
..

'e
,

19
d DR. CA LLIHA N . Please cc. '

; i

'l.n Do., C:.:.t. n. . , . 4ha4 6 %..n ,., c ,: o 7---ee s 4. -

r
.. .. . ..

- , . ,
--.s -

4

. .. .. . .. . . .,, see wnenner :ne price arrects e, ectr city,.

i

~.m - . u % .. ., ? , , . . . . .
b J '- - .l

. '::.-.CG.-
'. , . ....,: ., , . ,*

- = e..C -. 4 -.......O ---.g #C.....-,

n - : 2 .. :a- .- : ; - .. . ,...- ..g ,-- w ,, .-- - , .
- - . . . n

. - - . n.---.. - - , .- - - - - -

24 *ihether heating degree days as a cli.atic
,

.
i

I

i

:s available affect electrici:y demands. Se j

! [.
. g

[ ta s.
g

r

C/71/ TIE." *f 0L4 th C. E C"[[12]
~
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:|

'

I!

1 what we have stablished is a set of co-efficien uc ;

o i
e

2 which exc. lains when the c. rice incrsased br Onei .

3 c.ercent hcw ceccle react. Mcw much c. eco_ le cha:.c.e.

I
4 their cons =ption, the use of their consumption, I,

i

r

5 0 by how much. This is the =cdel we estimated, !

|.,

- , , ..o cut tne mocel, cae purpose of the model, is os

i

7 I '

predict demand for electricity. So we use the

a

3 1 model as we establish an estirated and use the
a

il'

model to predict cemand from 1955 to 1974 and9

!j then compare with actually the data actually10

1
-

o

'. observed.11
i

n

12 / Jo thus that is the standard way to ;

I! ' i

h 13 see how a mcdel, how well the mcdel p'e r f orms . f
,

1 I

14 l So the thing we cornpare is the actual electricity !o
'l

15 J demand as ccmaared with what the mcdel w.ll
:

-

|ti
n

16 ij generate. We are preil.cting based en all
:

informatien, pcpulation, prices, income and sc17 i

1

18 |' .# o r *e%. . . !q ,

l',1
,'

19 !! DR . CA LLIEAN: And in that ccmparison,
'

il '

,,
,

|| t

20 j and I am saying this for sumary, and in that !
i-

!

21 . ccmearisen none of the actual data were used
J,

-

!
,

22 1 in establishing the medel . ,

,

23 DR. CEE RN - Ncne of the actual data
'

. i't

24 0 of electricity demand were used in testine_ the.
,

:. 3
on . k25 1 model for that c. eriod , ves. L ' , o' *s

, .

|

1 |
|
r

WoWSU cW. C & c1sY. C.
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I
1'l

~1_1-5 I''
~ I

q DR. CA LLI*-G U : Do you understand my |
.! !,

2 problem? !
!

,

s I, ' --

u . :. R . ..< : .,e. s .,.
- un. . . i

!

'4 DR. CA LLIFAU : I am trying to establisb.
,

I

5 that the e is no, what I call, inbreedinc. I
-

i
!

i '

6 DR . ChERS : ina we are trying to cc:n:are !
1

, ', .,. . . . . ..
iwe w:.11 not use in prccuc:.ng :ne prec:.ct;~.cns ,'

i

j and that is to say that the actua'. demand in
'9

.!
l

9 the residential sector in our post of testing |
. !'

t

|

to .
h tne mcdel nas never ceen used in producing a '|

11 prediction for residential demand for electri-

4
12 city, but the historical data we use are those

'

;

13 .ra r iable s , pcpulatien, inccme and so forth.
.

14. i |

<

e
'

e13

,

16 |' ,

q' I
|

!
17 ,

f

f

i

18 | !
.

I

19 f'

1

'l
1'

20 rj !

9
l

e

I

elA

'
o

7.? I
4 .r

97
ms

t

I

i

i 8. 5

se

rl e |
*

*

i / /
,

-- L.
|

|

t
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,
n - - > .2. 0 c ;,

bI
.:12 ^1 1,

I
.f.G /. ,. DR. CALLIHAN: Are you facilie.r with the

|
'

.

., |

2 .v-. 0 0.r ..,, c u l a"- 4 c ..o- "4^.". 7 ed u ' '. .' ...c. . a ' j" c . .".e 2. t

o
i en. - .-.,

-" -
i3 o , ,, '

e...... u, . . . a - 6 v r v k '. I
- . . . . . . - --

t

|,
.. a .np. . C u.r .w... . d4 c.,. , ~. . I d4d o. ..,t_ ,a ~.he4.,,;J

-
4

. . . . . . .
a

I5 4 codel carefully. I am aware of the structure , the |

|
t6 / general structure of the Battelle-Columbus =cdel. I

l
|" heir Codel and our T.cdel represent twc well-established7

,

ei T.ethodologies; one is an econctetric mcdel which we
,
i,

1
9 use.' Cne is the so-called end use =cdel which they use.-

,!
a

d:o DR. CALLIHAN.' As I understand their T.ethod,1
i
U

13 y an inter'tal of history was selected in 'EF00L's terms
,

g1 to calibrate their model, and then, as I understand,12
, ,

4 '.

13 | they looked at other historical performance nct used
,

a I

it j _ .n. ~ .u. o. . o m, u - - ~ . .. . . a. .n. ~ ,r. ,1cu -. . s- rpe
a as o a. < .snw ,,, .. er .a o u,~.e ,n+ oe..t ...

i
|i uch a =d'ua'~#ca15 that"a" ard"*ad "a-a,
n,

- - --
a

- - - --~ ~7""*- "aae,~~ - - - ' * ~ ~-e
n

16 || what I understand ycu to tell T.e, ar.d you can tell me

!!
c, - .c r. e ... .i n c o.="a a. *. .e b c u '. ' .".a ', , ' .k. a.

o

a. o..." m ." _* o* c."._' .". '. e "e ' a.3, e. y
I'

- . . i

is n c.. are rea. anc are not b etwe en T.odea,. 'ta, ues , '
I

' l
,3 calculated 'talues, and data used to established the

ti ;

!.c da .7 * '

, , ,

sU .,, . .
i

o i

t' I

.
rp. . c.t: : m| . mu. 4 .e. 4e ho.. , , o s c. .. -o . ..o s *. p e n .n e p .w * a ~. n...s. e

,- e e,-. . . u s ., u .

2 1 * * * ' ' " " ~ ' ' ~ * ' ' " " ~ ' ' ' ' ' 'g , ., c e 3 ,. - **g''*
.

., ., c
F'"""''*

1

-~
n ,7 - ~~ ,., .. n u u - . .. .. t . .. , , -

..-..r. -. a
. > , , . a ,. a- >, u..,,,.. e - - -,., _. . . . -.. . . .

i

.
| PecorA. -

.v
+ u. e. .'s. .,, .u. .a. s i2 4.u.c, ~. jv. s a a .a . m u.a. C.T s. a y ~ ee . , - , ,a , - ,. . , -o - .. - , ..,

J

| - 4 ,7a. g g '.m.,,o.. ne av w...m e ngs w. - w v .e. nen5- 4.z ,
6.

J
,

* -

I
h _.7, g4

', e \ ia g ,
,

,
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,, o,n
--, -- ;

,

I,.

i. . , -
' 1

^g="., D.P. . C r.r "'i - v .

- s. n's m . .a ac. "ea"' s o ". . .'a o - .... . .
., 2... .

, i
,

, s

DR. CALLlHAN: Of calculaticns and'

i :
3 observatiens? |

'

|s '
D o. . C =. .=.w.. I m u. .a.- 4.s m o ,,. ,. , .,, . ,. . . .

t.

o -

mw...a 4s 3_,,- -
iep CntLTnA.r. w .. .. a L. ,f o u, .a,

4.4 . -. . .

, ,

,

6 have. I
"

!

7
. .'G. . GOODHCPE : Dr. Cole? ;

i
'

a
| DR. CCLE: Dr. Chern, all ny cuesticns have

1

l
3 c to do with elasticities, and tables 5.1, 5.2 and 5 3

I
' i

i
10 q 4

-

. Ie.c. ;x.w.4 w 4 c,.s.. ~ s_. .
.,

1 *

u
- - t11 J v.4ms. wa o ..a.t., s t+ ,o, . w , .,
-

.Ce,s.a..a.i... . i .. .. . ... .

c.
o i
i ,

12 q what the numbers mean frc= the tables, and in the
|,

,I j.

i

13 h columns in any one of these three tables under natural '

.

I

14 'I ~as p"'ca. a.d c''-- c". ce .e.k.e"a .e e ".a", a,. . . '.' .. .h a. ." s , . .". c s a. I'

o s .
.

.- .

,- . . t., ~..." e " a" a"= eo a' ' ', ' ~~a , '' '*a-' " o ." ~ a " ' * i
, , . . - -- . . . - .---,

i !
P

16 4 DR. CEE?N: Yes.
'

o
o
<|

17 ' ".. F C 7 7 .- - a n. e - . e e .-~a a '. ' , ". . ~'' ' .' a. : *
'

, .. - ~~ . . .. -e . -- ,.c.
i

k

i

13 d But, does that mean that as price increases the
i

I

I I

19 | response of the particular sector, whether it be i

t t

*0 i, e e , m. e .n ,, J a. , .J w d,e, s + w. 4 a., C w. . o_ s C e c. 4 q* d o r 3. A. b, o. 4. o
, * w J -

v .. . .---, ..
,

!

rw
- 4

m u. ,,,w ,.2e ..v . a. r,., e .w . -C. . C4..,o, i,.
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1
a

,. n a. . C.e ..o .e .4. v. ._ s .,,
z. ..

22 ER. CCLE. Does that strike you as a little4

! i
.'

strange?24 '

i
. I
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1 i-- s

KG/Rn econc=1c tern called a cross price elasticity. ~~ hose r
,

2 i

e l o s t .d n. .i + 4 a s e .v.w ' a.4 .. ' k. o. c e_ s e .w.a. c .e. .- y . . -. . 6 e.w .r 4 a 7 da 4 '
---

4
., '

J

s " ', s '. ' ' " '. ' * . ,- P...a.. '..". e y . ' e =. c .' . a '. " *. ' ' '* ."_a --
3cs -.. . ease.2,. . . ,. .

4 !.

say relati'tely to electric price, it is likely to
,

_ i

o
. p. .w ,, . ,. a .. .P_ '. . .'-' .". -.' . a 'o- m. c ' as '.c a'aa'*.'a''", so. . . .. . o -- . s ;

.
I-

o ,

4 c J 4- ~ rJA *
,

4,, %. m ., 44*7 -.e. c w o. c o e 6 %. ,3 d s...m. A .e.. o. .' o a4.. J a.-a. -u -
. q6 ae 8

. . .
em w

m .--

- ,
'

r.ake nyself clear'' |
.
t

3 3

| DR. COLE: Yes, sir. Then I stated it |

- 1 i
s

.

in C O .w.wa. n u,. ~ ,J.
-

.d a s .- a a d 4 .,. e~ u.u.a. as s u. . a. ,w 4 a a. .ru
- - . e.-. a

H

10
1 natural gas inc~ eases they would use m.cre gas.
e

'i.,
'' L DR. CEEEN : This is electricity demand.

I
i

12 '

DR. COLE: The demand of the elasticity of i

,

1.,
'*

p l e c *. w. 4 c 4 t *a* . A n w..an.d as w. o na.w A s 4,,o hesp w w 4 a o .o. . Ek. . o n. ?.. e |
u,

3 m . x._h- . . .

'4 |

|you cn that cla-ificaticn.
n

,

1,a. ,

.irow , 4 .,. ,, ,- .. .., 2..w 4 .m. e~. . . o. o. _ o. ,., w _<,, 4 . ]. . . ,, o..w
.. . . .-

wJ
.

i
f

,6
elasticity for each cf the three sec:c s in ta'cle 5.1'

,, ,

9 i
,

,,

o :s.2, ..a z' _d . . - a . c r..o_ a. .d .c c . o .' ' .". a. a _' ~= s ,. d n ' . ' a. a- ." o "-
,

. . s . . ---

0 57pW 7e.g7 a.m.d cn A 4.- h. a .'.T. .J .4 A .* o. ...'.6,J n, - %. o so. m.4 es...o _7
*+a .r , .pw e. < - .. w . u g... .

.

19
g e s 'w .' .~c~ "w e s , a."4 d v^ ^v' 4"s a. . . . e 'w .'-' '' s e a,. ' a ."2 'v ' ^. v"s

"'"- #* "a 7 " a .a.. . - .
r

<
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!i !

- ! 1
.

12 - *,, 1 i

KG/P2
' 4

@
IDR. CRERN: 'ihat happened in---

2 1

'

.m. .m. .m~ ..~ t _r .,,. e .,, t, . ~. _s . .e . ) Ln e^_4.n.e a ~.
~

s . .

, I

J

table 5.1. Can you tell me that?
a i

i

D, R . C .' 7_. 7. 9.' R _4 ~ .b. 6. . T6 _4s *. .h. p %. _4 ~.h.. e - _ . . 3
6 |

|elasticity we tested in any given regicn, ,

even i-
-

0 !

compared with the national, yes. I mean ec= pared
7 '

,

f2vorably.
j,

a

|

9 ,

|
t

10 ?, '
,

*
.

11

"12
i

e

g6

f
*

13 *e,

!
1

i

14 !
'

-|
n i

15 i; .

'
|

|
<

l16 j

:.
.t

17
0

+

I

18 h|
:

i

|4
't

13 j i

l

q

1

20

l|
.

i

i

21 ,

i

22 |

23
I

,

I

<f

.i

.i

9 's.,4

,- e h
p I

.g
i,

I ,b j

u
'

Commizzz [ca t =@ip th:9 Ca. |<

i sosTcN. M ASST CHUSETTS t



. _ , 3 7. 3''

,|3-1-1. .

q6 DR . COE : Dr. Chern, is that correct?l
i

d I

2 . -.:. 7rm..e Sc . . ...e a . . , _2 _1 _i u w. .e. e s t _4...a +.. o e.-

_. . . m .
,

.

I
,

3 i , . c ". , t .# o .- ~ ~. . _' a , " a_ a .; ;.

.

ii

l, DR . COC : Lccking at table 5.1 you !4
|

'
!

'" l have a rorm :or New England, a short run
a

|| elasticity of minus .33 and a long term
~

6

,1 1

i ,

- i e lasticity or minus , .a .
. . .

i' .

i i

i
.

'

'3 Now, lcoking at the national esti-ate

. . _ .

g lt .nas a range or. .rcm m mus .o or_ a; .:o minus ;j
,

i

10 1.46 with an averace of seme'-here around 1.21
.

H
a

11 h for the long range?
e
H

T t :'__ W me. so. ".'b._ .i s _ 4 'r- .12 "| _3

4

13 UR . C CLE : Is it : fair to say that. this
i

.

14 y is so, s ir ? |

|a
;

..- ,. S o~ _..e". m' - .e - j _3 . . 3 , *..e.=__is i 7 t::. . _
'"

. .

. i, i

.
,

16 are the differences a=Ong the regicns. |
;i r

.

a It7 - .4,. . _.~.._4 ,._. ..,..,R. wC.. . a. , . ., - . . . .u w >--

13
4 E ngland , new, sir, and hcw dces New Englanc 1

p
,

19 h comoare with the naticnal estimate that -vcu haie
n

-

!| i

20 ,i listed in table 5.l?.

,

,1 ^*

.

21 4 _ . - . -c. .s.2..200-. st,. - .' _- a c . . _< _ e- . . . g . . e ._ .- -.
m ...

22 1 :: is really higher nan, say, the minus .27
i
,

23 we_ o_ s - _4 ...a __ e -- :_- _ .o_ o n , _. _a _:_ _ e. . . e ._ _ . - . . _
.

J,

}

24 l DR . COLE : Are 'rou locking a: i*
a
;

i

25 a + a l e 3 .1 .>-_ w,

.'i'.I !.i

|
'

.

H
> |

> c

.C,nOTdt'ng b.CR2#14TOL C LL * d 0
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-
.i

J
t

| . e. x
. . .

.s a~=. : ,,e s .nu e z

e 1
2 ! DR . COE : And ycu are lccking at the

i

i

3 value of minus 1.5C fcr New England? |
1

# THE WITNESS : Yes.
! I

i

'( i

5 4 DR . COG : And you are now locking at
i

i

6 national estimates and then all of those valaesg

! .

I

7 listed on the long run elasticity price
. ,i

,

i

a

8 I national estimates?

9 THE WITNESS : Yes..
o
i

a.O'
DR . COE : And what would vcu say would

- ,

i11 be the average of those values, s ir ?
|

,

|12 j THE WIT ESS: I think that this is a i
J l

13 l
y censensus among energy =cdelers which is abcut

ju

d '

14 H _1 .1.g

|; DR . COE : Would you say that it is |
I15

I,
n

!
16 il signl:1cantly different than the value you have

a
4

17 for New England in the same categcries?.

,

i
,

l18 g THE WIT:ESS : I cannot say,. statis-
|

19 '

tically, different, but New England appears ',

1
,

20
.i ta be on the high side..

H i

\ !

21 ;t DR. COE : And New England appears tca

f
,,

." ce on ts.e ..nigh side?
.

23
g 7 = w r_ i ._r s e . '.a_ s ..

.

I

24
] DR . COG : A ll r ight , sir, but you i.

t:s say that the difference between one and 1..i,
i .

[3 j
.8

i

h g
,

e

#

;.

i

n2H24 TOE (4Id f[CTdU2g C.
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!
,

;

i I

1 j 1. a- is on :na nign s ce ? ;
i

i i
'

2 I'

r .4 _.y. I
_,.3_. ,, c. _ ...c a12_ s- b, : .. - . .a.c. . - ..

I

f

DR. COG : Ncw, would you Icok at f
3

'
i

table 5.2 in exhib it , Staff Exhibi 65' I#

i
|

<

.3 m. ,_m e.q _T _ . w:. e., 3 v a_ s . '
.. . . ,

I

5 ! DR. CO2 : And lock at the values for
1 i

4

7
. electricity demand elasticities rega* ding electric

.

i

3 '

1 prices for New England both in the shcre term
I

.i!
.Io

9 ' and long term, what are these values, sir? i

o
d

'O
d THE WIT'ZSS : Minus .47 for the short
is i

H
ll '. term and minus 1.31 for lonc.

I!
'

i

]I DR . COE : Now, would vcu cc= care !12

il i

e i

u tnose values with the cc=c.aracle va_ues is t.e'd
13 9 - , .

..i.

l

!! in the categcry of national esti . aces in thel ''

n. |.

J |
, o_ colu .n electricitt crice ? i
' o

1
- -

i

i i

d.16 -

. re a A .,, r. d S :
-. - . .e s .:..

.i i

, ,

.,,

DR. CCr" "cw wculd these nu-ters''

y' ,

ce= pare, sir? Wculd they he approxi .ately the

13
y same, high or low?

- 20 ,", THE WITNESS : - t hink it is applexi-

-.
' mately the same in this particu'.a r case .

i

,, ,
-- a no cerr . ury, _ _ . . _1 A ,,,-.._,-3.. A,

- . = w - ;.- .

,o 1
wuw-ac, . . - .naa -,: - ,,,e , n ,. e a - ,-- .e so a_ .2 .~ _v.._,,,.. . . .c . _ u _-.

s..e... ..

,

L 1 secs , s .A .d w- . , , A ,
,J A ,,, s u. . n,. e n ...e e_.. m .,. a a eJ-r -u n .w ..-w. - . - --u,

i

25
.i."4 u o" *w. .# a .i .c e c '. .- .# .. ".ab.ie 5 . .'2, '..c. c ". "w '" e d -

.i v .
,

'h (q l4

'

- pa

) ,'
,
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,l

,
'

i

I,

j THE WITNESS : Yes. '

l,
,

t i
,

DR . COE : Whac is the value for |
'

3 electricity price elasticity in New England?
,

' i

1, TEE WIT!2SS : It is minus .C6 fcr !4

|- 1
the short term and -inus 116 for the long ru.. |

*

, ,

6 DR . COE : New, what are the national i

I

., n
! estimates for the same categories, sir? |-

'

8 ' THE WITNESS: Well, they range frcm

9 point .81 to minus 1.98.

10 i
'l DR. COE : Where do you get the .81,
1

'I
sir? |

''

|

12 q THE WITNESS: This is the second studv.
't

I
'

I

I3 !i DR . COE - All right . You gave the long
a

il.

I# term first?
h
,

I
,

j- F T HE WITNE SS : Yes.
i|
a

16
1 DR . COE : Continue.
I

!
" THE WITNESS : And hcw sculd these i

h |

|13

l numbers ccmeare?
-

i
. i

1

'9
| DR , COE : Yes, how wculd those numbers !

i
'

'O ecmpare?. ;
' '

.

] .

21 j THE WITNESS : They wculd appear to be
i

22 on the lcw side. '

i

.

'

i

23 DR . COE . Would it be fair to sav
i

- |
,

'
!

"4 1
j that they are considerably Icwer than the i

"

a !
'

,q .-|| .

naticna1 estimate ? ,,
" '' J V

g)i>
,

4

U L-
'l

Ocinmz::: 0auit ckeyc ting Co.
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n

|

:!

c|
1 THE W:':"E SS : Yes, based en thcs.:

2 studies available, yes. !n

l |
3 ! DR. CCE All right, sir. I

I,

.i \
4 ". Now, ror t,ne t.nree tacles t.ne resi-_ . ., . '

i; ,

|
'f dential sector was, indicated that the New5 i

1
6 England, that New England was screwhat higher I

l

7 but not statistically different, for the.
,

1

i| cc==ercial sector approximately the same and8 :

II
ii

9 b #cr the industrial sector considerably 1cwer
3

-

1

1

10 than the national estimate, and could you tell
i

d

!! |11 n me, sir, what is it abcut the industrial
|

1: i

12 4 sector in New England that nakes it-- sets it !
I
a
,

13 l apart from the national estimate when the |
!

I14 ! cc==ert and residential sectors are, ac_crcx -
1

.

I
i

15 mately, the same? |
*

l
'

16 || THE WITNESS : Well, in one respecr, ycu 1
o i

h '

17 : cet c.ocd evaluations -icu kncw, chev woulc 'ce,
q --

!

l
13 ii excected for the

i

- ||
~

industrial sectors for the 1

| |
H i

19 |j reasons, you know, s ince New Englanders-- |
H i

20 1 that th2re are many types of cus:ccers :cr the i

! i

|i

21 industrial sec:cr. :
1

22 ,I We are dealing *tish a n".Ther of
,

i . . . . .. . .a,, 'ncus;rLes, nu:~.ce r c :- : Lrms , %'GL:n Cr3 30 .^C:c-. .

6
| '
i

I
'

22 .i + . - 4 .,. , i.-- u'. " %..a ". *. '..a. -="*a.....m -~,.,m,.,,, ,a. . - . .. - - . -,

!

t i
I L

;| of electric cons =pticn fcr the paper industry25
,

u j
e . ,
y ) I
|4 - 1 |

''
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1 ., ..v. 3
|
!

|
1

.| is so drastically cifferent from the pattern of
:1
li ,

electricity used in the steel industries. I2 "
a

iy .

1 l
3 So, one would ex ect a hic;h, -vou knew

~

I

i |
.

4 i a good variation or, and.nere we are tal..xing i

1 ,
'

|j about the aggregate elasticity which, in a way,5
,

e ia

sq this describes how the industry as a g-oup
.! ,

7 responds to the price Changes .

;l
8 ' The changes in the electricity pric,

i
9 and because of this non-homcgenous group ofi

,

f

industries it could vary frcm one area to the10 1

! other, from city to the other, frcm one regiont'

P

id to the other region.12
f
o

h 13 So, you know, we are in the process,
,

14 !! you kncw, we are very 'c urious about this regional
I!

,|i

15 9 variation and we are new in the process of trying
d

n
0

j to determine, to learn and to establish sene16

;l

H evidence as to why electricity varies frc= |
17

3 i
p i

18 region to another, but those are electricityi

, tj I

19 estimates ba:3ed on the data for that regiCn. |
i

1

, 20 So, it is supper:ed by cur deta, and,,

. .
,

l

21 you knew, that is the best answer that can I
i

f h

n
-

22 i get and, you know, it has been estimated that !

l !

elasticity fcr each industry differs veryM '

;l

|
] significantly.

I
24

e

1 ]', :
,. .--

6i
,

!
'

-s ' ) t.,

{ 'L, "/ d ~ |
;q

r,
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: .t
. .

l>
"J2-1 1 DR. COLE: This value "or long-range j

1/em 'i i

I
2 elasticity, electricity demand e'.asticity as regards

d ,, .._i..,_.c ,', u. a_ a., a c. _ _i _a ., , , .: ,, a_ :- .=.n__...a, ,,,.an_:- . . y. a y.. . v .; .. - .- - __ _

i
i

4 | 0.16, this is vour crediction of what it will be in |
.I

- - ,

: i

5 h| t, e :uture?n
- >

i
.q .

'i i
I,

6 1' Tur "iT T N r S "" - "o- !-- --- - '

j
i

DR. COLE: And the ---- |
- a

|'
.

i
,

4 '' H P '.i A'"u'" r S o" - g' .' n e - L~y ~-. 4 .v . ) * h. _4 - .o'~g . - . _ 3 .. o
. I,
l!

what the data, we estimate the mcdel based on the'

jg

i

data from this Region, that :.s the estimate based on10
1
,

,

! data.
33

i

g q DR. CO L"c. -. a' .' .' . 1'~,.".", 0 .4 _ , bu' .'cr.'* ~".'t
,

1 '-
. ;;-

ii i

!) included in your model.and now becomes your prediction ,'13
,! +

.

d of what it will be? .,,
. i

j

n| :
i

THE W'TNESS. Yes, sir.
'

15 6
,

i
I

- *
|'L That would become the credictors, ves.16 !i i

1 1

1 !
q DR. COLE: Now, and it is based on actual -

1,,

obse~-"'c" ;-"" -4'l -"o -;- ^#^"""s'~~~~ -a~ o- ,-#c" ", ~~ '"~ #^~~~=~ ' ' ~~
-- -

~~

19 : ~~

! t
I

~

d:i electricity? '

is
-

i

9

i m. .u.t.- e.g r . 3. r d . .,. a _' a~ . .4 c h. *. .. a-y :.,0. ;
,.

u
'

D R. . C O L ". .- .~ .b. ' v , . .o # u . . ".c_ .- -"os.4..a.. c . . n-,,
41

1 i

..t R . Gv^O D C.C o r .- .it = . .\ t. u _1 .>. _m r , _ = - " ~ " a_ _: _ .' - . . o- ?.
*

. . .. . . 3 ..-, .
4. 'l,

,

j .tc. .4 Ur v..r. .7 . .i._,s . _D o.." ". y' _- 's . 7 .s. ' "'

- ma-"..- . - . _

.3,

! ic 4 .. D.. c'"..e - . a " *. " .i - " 4 .. e , .' . . c' . ' . = . . .- - - " _' " u- ..m'=_ m_
2

i . . a .. . ._ -,

24 i
-

1
,

the redirect examination of both of them.'

.m r,w i

I

." {

3
-,

, t '! j ..)s J '
i y c. l

i
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i

| i

js

J2-2 1 i MR. GOODEOPE: All right. ;
,

..

L
i

2 4 Now, we will have a short recess.
I

I

3 (Whereupon a recess was taken at 11.30.) '

I

I
i

1 MR. GOOD HOPE : The hearing is in Order.4 ,

,
I,

,r !

5 y REDIRECT EXAMINATION |

J|
i
'

- - 1Q ( Bv. Ms. Mulkey.) Dr. Feld, would .zou c'=- ". cr as !3 ,

.

I

i . the way in which the concept , " utilized informationi
.

,

I {.

.,

8 to predict cost of Pilgrim 2 and the operating and'

I

!

maintenance costs as used in the Staff 's predictions9
1
a

to .| of Pilgrira 2 costs ?"
,

s
F

ij A Yes. The Staff relied on generic tecls, essentially
11 n

0 !

l ccmputer codes, known as Concept and Oncost, and |12
o !

,1 :

13 i'i althouch these are ceneric tcols, the analyst has i'

i.
3
!

] the opportunity to input specific data to make them .y
.i
n

J relevant to the plant under consideration.
15 s |

i ,

Il For example, inout into these ccmouter codes
16

1 !
i, ,

u includes identifyinc the region of the country in
17 ,

|4

1 -
'w..i c k..h * k.o..-e.7'.".*. 4 s " e i .". 3* " u i .l " , ". o. a .4 m_ m.~ .". e-
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I
y

8
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.

h i
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| unit, the tvoe of reactor it _s, the nu-ler 0:. anits
19 i

''

,

b.
t

at the site, the tv.o.e of ccolina. sy stem that- thev Will
. .,gh

be usinc and all of these
- -

t,, 3 -
incuts are er c t : ene - ~

'' n ,
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24 a
i
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,
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*
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24 ,

'
The cther, I think, ve rv. important c cmc. e nen t

i .,c
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i .

s
I

'l. experience with respect to these cost components, and I'3

d I,
,

that they look at cost trends that have occurred !4 ,
, ,

. 1

5 over as much as ten to fifteen years 1:. tne past, and |
'

H I
"

- as such, the crojections that are made, based on !,o
d

.

i

1

7 1 Onese ccmputer ccdes, in fact, attempt in a zery i

.
. .

3 0 scientific fashion to capture historical costs,
1
o
'l

1 experiences that cccurred there.9
i

H '

4 Then, finally, the codes are continuously10
i
.

r

n-
t undated in terms of cost

- '11 1,
- indexes that are claved

i

f
n each year and they are updated to account for the1,. p
Il
4

| lates: increases that have occurred, and with
13 -

respect to concept, for example, the cede itself, was i
,

revised everv few vears in order to ucdate tha !

15 . I
* * ^

'i
i ;

i re:erenced car that we're locking at. |
| |
F Now, 4.. o *w .". a - w.o.A , * ". a. .."m.'a_ = .- ,g . . m ma .. _ _la.w !

..
1,,

q

il , . ,

cesign Cnanges over time, engineering Changes due
.

i

la >
i
'

*o safety !

19
- Chances, due to teChnClDgical Change, and

;
'

|
i
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*. a _ _ . ac.3 . ,
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|- A The same features would acolv_ to costs, as to conc:-pts . '
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24 -i
I

. The OMCST icoks at historical experience and cos:
l,,5.
i!

'
|

,

I

e
s\r

Im \ *

,)' J J <(ommzzst l, oath h ibo:bbia l,o. ~ei'-
/

-

"

>
i s

i
,

j soSTON, V A S S AC H U S EUS
|

s



,, ao,y ,. ,- - ,

I i
.

6

] trends in pro;ecting the increase in the salaries, IJ2-4 1

>

n
1

2 j the maintenance, the materials and ecuipment they
id
I

3 use, which are all components of the operation and Id
i
!

4 j maintenance cost itself.
o
3 f

5 j Q And, Dr. Feld, what is the Staff's Judgment of the !

! !

0 !
, a potential impact of a time of day pricing practice-

o
d
;

7 g in New England on the Staff's forecast?
'

. t
i

A Yes. Durina my cross examination I was asked to assume !
8 -

i

; that time of day pricing was imposed on all of the
9

.||

l
h utilities in New England, and what impact that wou'.d

10
i

have on the forecast that the Staff came uo with. ,

11 ,

o
l'

d At that time, I indicated that the effect
l' '

J . I
-

!"' |on enerav recuirements or energy sales, I would not i
13

'' ' '

'wish to chance av forecast with respect to the energy
1o g ' *

h. rec.uirement cono.onents and I crovided an exclanation,, . .

.- ,

1s
as to whv. I don't think it is necessary to croduce'

i . .

16 ''
,

t
that here.

17 0
h
I-

i
~ ~ |q With rescect to the reak of forecasts, I

18
d.

|| think ..y response was that I didn't kncw and I would
,co
a

like to chance that
20

~
r.c w .

l
8

0 That is, I would expect the peak load i,,
6 8

.

1

'
forecast to he icwer than e.a t I have .resentec 1.,c

22
.

u , a- ~u ;.. . ~e n. y .
| .s..; - . .,.

23 b
i
'

However I think it is important to carr; 'r
24

I

the analysis one step forward and ask what then would,

25 h J 's .-

_i , s j
: ! '
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'
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1 be the affect on the need for Pilgrim Unit 2, and

2 with respect to the need of Pilgrim Unit 2, in terms

3 of reliability assessment, I don't feel as if I would

4 want to change my testimony.

5 The reasons for that are two-fold:

6 First of all, if, in fact, peak load pricing.

7 or time of day pricing is imposed on all utilities

8 in New England, and its result in lower peak load

9 forecast and correspondingly higher growth rate in

10 energy cells, it means that there will be a shift

n in the load duration curve for this New England system.

12 There will be a flattening of this load

duration curve.13

g The affect of that would be to increase

15 the optimum mix of generating capacity that one would

16 want to see on the system that was characteristic

37 the higher load factor would be to a greaterof

3g reliance on base load capacity relative to

39 intermmediate or peaking.

So, although there may be a net decline in,C<

the total capacity requirements for the system that,

41

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,
,5<

00mmz1:z 0cuii cSE}101i& 00.
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2'-6 1 i we would exc.e- ' -aserve margin rec.uirements to |
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2 increase.
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,

* * * is, there is a reserve margin stancard '
3
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.i k
'

or one cav. in ten vears :or reliability. That would4 ,
.

e i

i
5 remain the same, but the reserve margin as a j

:
- I
I

. 1 c.ercentace of .ceak loads to meet that one da.v in tena
,

7 years would increase and, therefore, there would be,'

1

this would be the prevailing force in terms ofg

a

1 *he reduction cacacity
9 -

- that would actually be resulting
,,

:|
,

;i from the lower ceak load forecast.
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-1. . , ,

. 2- 2 1 |
KG/R*4 Q Would you briefly explain to clarify how the Staff'

2 i

converts the energy forecast conputed in the Oak i

i
,
.

Ridge medel into a peak load forecast? |
'

4
.

!_ . . a s -.. as ., L. n . _4o r..4 ( _n y .W.. . 7e7 a . ) v. a. s . mk. e .0 4. a.O .c L. 4 .J 1 3 on a .... . ., .- ..

>

o
--.4-,, u. o w, o ,,. ,/ a. 4.c i,

. a.a .,. 4 O .. . . n ., o ,,. a. w , _' ,_e+. wme ga,,d4 m.e . . . a.
a ,,. _c v. . v,a s. .,

. .

. ,

o ' J4 ,, c4 o %.a&. o e u'. 7caAO 4

- c., o. .r. a. w , ,7 w a. g , , J w a. a .,. 4 .c.o3,a . _
3t _ -v _. . . . a -- ..u. .

7 'i
forecast,1

u .

|
|

8
d The Attorney General's office has criticized ,

I

I |
9 .

this and indicated that the more appropriate measure,.
,!

10
d wo u.' d b e * o ' az'-a. ' " a. a. v.a ." u-" " a. c< u ' ." a...a. ". '. a" * ", ' . ' . > , , " ~ ^ . ~'

. ... . . . . .

|i
n

'' " customer class and apply the class load factor Oc each |
.

f

one of those distinct sectors to ultimately derive I12
;

J i

|'

13 its peak 1 cad forecast, and they essentially said that i

a ,

n .

.r , _, , _- # e a _, -a,,.<,_,_,,s, . u. ., , I14 h, o u r ..e . u.c d c _, o -.. _. . .. ,. .e .o. a_ _ ym . . .ss m a. . .-

:i i

t.. u. . o , . . .
!is E . .. e , e . .., c d o _' ^ ~s '_ a. s n_~ c. b a _' n. o _' _' " '. w. a. s a ..a. . ~ '. _' a4w -

9

i

16
1 simply a cuestien of whether cne wants to work with ;

I

o i
l ,'

an ove-o1' ' cad facter er cne wancs to wo"k with
,

:, ,.

N individual class load facters. I'8
q

=

,

1;19 m. k.e " a. as v.'1 w.k." '. ". e c ' e .' ." a". c ' d a d " e _d . . .~, '..".a.q , . - - .. .

20 j individual class load fac crs is twofold. first, the
1

i"
y %._* c.. s.-w.a. n _' _c e. s _' n. a A. .P e n. s. c .m c y e .w a. _aa. m * ~, a A .21 waJ .t e.

" . .
.

u
. . ._ -, s. .

;

w a. .". '. v._''.".'.".a. 3. '. ' c. ." . . a. ," ^ a. .r. a. - o _' ' s ^ " . " _ ' .-22 j +. k.e w. ay , _ .' n -*' -a aa
.. . ._ ..

|

23 g u r- a. .n ~ _> n . . , y o - _, A. . a. n . . u _e ., , a. c-_A u. p s ,.> , .- s_ a. c. . a..as . _. -. . . . . . - ..

l

24 i on the ?TEPCCL's class load factors as cur input to make,
,

I

2s 1 u. u._ss ,,c .,a.- _ .., =..a, . u.. a. - a .c - . a. , a. ..-,._,a_ -
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.

1 'forecasting model in which they calculate energy sales"
3

i

as a function of number of customers times average4 ,

t

I

I,.|

5 .! use, and then they must also simultanecusly cr in
|'
,

conj unction with looking at energy sales or recuirements|

- 6 >

7 can'/erc it to a peak demand forecast.

In other words, they lock at how that loai |
9

is distributed over time and they develop load profiles,

"
9

I

'i
_".d '. ".e ".. ' ."i . 1 ' ".e "s d a_ _" * ". e '. .". a_ _' ."'""*

10 ."o" a_ a c". e ".d uo e ,. . .
a .. - _c .

',

peak Icad forecast, so if I were to take :IZFCCL'sh |11

class load factor and apply it tc 27 forecast of !
12 ,-

. i

d
i

energy recuirements, it would appear to .e to be a j
13

|l .

....a.V ye . y > ~ ,_ c - 4 c , , a. c c a_ a_, _ a_ c_,ca_.ce r . ,c u. _, a . .u.a_ . . u, n_ .
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14 e___

L a lead factor that was predicated on certain lead
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I
e, '
.i i

is 9 profiles which were imbedded in .'!ZFCCL's forecast
i

to derive at a totally different peak denand forecast !
1i;

based on their underlying assumptions . ~'c avoid that , !
ta , I

'

d

I went went with a class load facter, and I would also !,
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y G / =.s. ii
on the order of 2,000 v.egawatts reduction in peak

|. . ,

? demand by 1990 would result. |2

3 Well, I dispute that. The reason why it is
,

i not due to this distinction between a class lead I4'

i

5 ? factor and an overall load factor is that the Staff's
|
,

6 p analysis was predicated en an assuned constant lead '.
-

i

1 i
a i

facter of 61 percent over the forecast period. The i

[l
7

,

i

8 | class load factors were predicated on a weighted

9 average where the overall lead factor would improve
,

,
,

|i
l

i
i

10 ' from 61 to 64 percent over the forecast pericd.

. a . s.. . - e a *. _s . . 3 __ v. u. eu t u,12 mu..e ..._, .4 e ., ><or ----- nann.oa. .-
1

i 1
I

12 I' naj cr difference that occurred between the Attorney :
t

I

i
f

13 4 General's office conclusion and ours can be attributed
h I
|| i

'14 j to the fact, to the difference in che assunption
I. .

l

O'
'

I
regarding the overall load factors, and as I have t15 a

;

i
|

16 || indicated in ny initial cross-examinaticn, I hac
||

'l icoked at the effect of assuming an improving icad
[l

17

i '.,

. .v ,ao...ve _c o_ 6., .. c3 .e....u e- -, o- . ,, a ev ,.e w...o.g -cc+.v. ..
. i .. .- y . . . . ...

|i
I i

p I.

19 q The conclusion I reached was that under our base case ;
,

.I I!

:o| the need would be shif'.ed frem one year into the future,
1

f

21 i, and cur low p" ice scenaric, the need would be shifted

f 4

'
,i .,....e o,..ea , 4 o .w.. o. __..,,o..,,
.

.v . . . . ..s . _ . .

d !
t.

d

. n< '.ic u ' ^ s" c u a .cy ' a_' .". * ~.. _*i c u "". ~. ' ~ * . * . "a.~.'... n=.='.~'.-a.r
, a- ; - - . . . - _ -

I
l

action affects the Staff cil substitution discussicn?24

: i

! A Yes. It is my belief that the testimony thac : o f fere d -25

.
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A_ MR GCCDHC?E - 'Jould you make those- 2_1 1

,

n.
2 ' available to Mr. Meyer when this is over? !

1
i

. . .
I',

will overrule the objection. Go a.neac.~

j
,

4 I

. r* I
' DR. EE LD : The scenario 3 that the

!
t-

Department of Energy looked at considers an i* '

, .

essential.,y a.cw supp Ay scenario and it assumes
. .

's
.

!

!7 the highest oil import price of all the
l

3 scenarios being reviewed by the Department of

9 > Energy. That price is, acain, for deliveries
-

:
..

10 d of 1985, S21.50 in 1978 dollars .
I

11 MR. GCCDHCPE : That is still a
.,

12 conservative price.
I,

h 13 DR. FE LD : It would s'-ill be conser-
'

14 vative relative to the crices that we have
'

i

h

'5 . exnerienced in the last = cath cr so. This i
n -

o

. :, o- o
t e of scenario is inccrcorated in mv testironv' -

a
d |

9' ie, . .,

as t.ne nign range oil price escalation scenario,"
,

18 ? and I cuess what I am ultimatelv laadin- un to '

w -

- ,1
,

19 i is that based on this information I feel that !
o

i 1
i

,0 the starr's nign oil escalaticn assumption is~ ,

21 the mere trchable One to lock at as a reference
~ ,

22 case in that it calculates savings frc= bring-. |

22 ing the nuclear plant en line.
,

1

ta Q Ncw, Dr. Feld, in your answer to the previous'

- !

"x .i . . . . . .
.

i c.uestien convert 1nc. enere..v to cea.< scac !
, _ ;

'i
'

a- {

| ^

"
'
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-. .s , ,-- a----- .s. . , .- --, .: .'e %..' 4o, , , . _ , , - ,.ma "a d- **e.s- - ..-

,

'l
, -

12. proving lcac, : actor assumpelen :nat it 'c ule.
i. . . . ,*

.

3 have chanye the staff's crediction of need i

- ,

,

fcr Pilgrim 2, keeping everything else egial,'

!

!
- "

. .

in its , case case by one year and Icw price case i

!

I
6 by two .vea s: did vcu mean to sa.v that .'. u s t une ,'.

I
'

opposite?
- i

3 .! A Well, new, I am confused. I would have to check !

i I
-a ,

- scme r.acers. i
. p

10 J Q I think vou had better. I think the reccrd c_oes
,j

.

l

both ways. f
11 1

ig
. I

12 / A Nhat did I do, one year to base case?
1>

! .

13 g v. e s . T. .".a v, b e .v~ ~, . , *k..'-. '
. , . . e.. m ,

! l

:4 .z ..r.a , .- -.w,,..,.
.. . - -.
t
,

~1
~

l
I

15 Q While Dr . 2'e ld is checking, I have a quest _:n for :,

i

i.-

. . C %. . - _ 1.m .. -

. i

|*

:| |
,,

D.. u %..e m. . ,^ o "- ' d '.r u* = s '- # . ~- - " ~ - . " a-'' " ^
- e .- -

': '

., n . , ., , c a.a - . e u, _. _: : c .=. s , - _ _ . . n .; .,,. . .e .,_ m , .:.3 oy _ _-..o o .-..u m.. m ,
,

'3 in developing your =cde to its present state'

'
i

i

o
:o -..u n . ) , .. . ., e ,. ,, e .,.w - -( s ,, ., .~ % ,,

a .. ~ . - . ..-:a..,
,

,
~

,, Q S pec t ricat ion s enac ycu testec :cr :ne equan en,
. _. . .

< i

. . . .

,, . .

.'..i.--- e .3 l'' 1 0,.h ,

23 - --

..C.-, . ,.2.-..o- 3_: . . . . . , . . ,_ o--c. . . .e*
. , ,,e' ,n . -. v ... -_ - .....o, ..

'

24 n,,,, 4 n .. .g a 2 1,, ,.a..
. -

uw
.y.- ---2 - :C , u %..a .a -zu.n -s,--.-

- - ,

@
25 '

.v e y ., u, s e n , - t, , e- .** o o~ ~y u" " .' # # '' a ~- d ^".o~ O .# ~ - . -b
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1 -] rice ecuations . But t.n :.s is a cc: . mon oracticec-
- ,

2 . of model users in order to select an equation,
,
.

,
i

3 ! a final ecuation. You feel reasonable and |
,
I

J comfortable. Cne often runs at least two dczen i

I
i-

5 equations f:r one equation, so in terms c# !

i
.

!

nu-ler of equations we have done, it exceeds !- 6 ,

.

, i

|, . . .,

7 an orcer or.. T.a vre a thousanc. ecuati;ns cr a_. ;
,

- |
8 | or the nine census regions, not just one. Nc !

9 5 just those for New England.

i

10 I can tell you the extensive testinc
i I
i
. .

111 of the nuncers.
.

:2 Q Dr. Chern, you c:ncluded the nu-ler of equations .

,

jm

d

13 4 run for New Encland. would be abcut hcw -:anv. ?
'

u
- -

,

h

y .,' #^- "'.'.r v ^ . = - " ' c - c '..6 .%'.' * c, e v'. .e -' '
a ... - 2- ;-a- -w. ;

t.

) G Yes- i15 i
i

I

16 U A More than two hundred. At leas: two hundred
4
n

-
i

4
>

17 equations. |

. i

:s j Q Dr. Feld, did you check?
n. i

:3 :| A (By Dr. Feld) Yes. It is one year en the base ,

1

. n. case and two years on the icw price scenaric. l

2 1 MR. GCCDiiOPE : -'wo vears under the icw
- i

i ,

- - - a s . . - 4 ,- o.4,n
-

3,i --,a, .--n.

1

i '

~ a. , 4 .,
R. _ .. D . * a_ a , ,.;,, _. -a - a_..-,-; v

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

,

,

o ':4 1 of our forecast.

@ !
|

25 Q Would v.ou describe briefly the relaticnship I
'

.

4

a.

0mmz~:: 0azt dbho: tina 0. h? )
|r s

Boston. v Ass AcH us Ens |
i



.i .l , 3 7 ', i.

!

.-..

.s - 4 - as
e u u ; - ,e - 24c.,..,4, c_ ._.! 1 C e wWe o_ n s..e C..o &C..,

-
,_ a o . . - . -

tJ
H I
h,

f2 !i e. uro. cses of the tv.o_ e of analysis vou have done. t

I
i

'
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I
- -

general inflation?4 +'

i

5 A Yes. I will try. The discount rates that are i

i

f

I

~
6 being used essentially being discussed by all l

I

. . . . .. .

i.

o r t.ne parties .n :nis prcceecing can ce i
,

e
.
I
f

3 characterized as a ncminal discount rate. I
i |

i I
9 ~'.. - .' o , -~.~.*._;.._a.. "_.s.~. . . . ._ e_ n e_ . . _ . ". %..o_ - o_ s-

-- .

,

_

_

'l

10 l a real disecunt rate. Cnc ccmoonent is a
h

-

'l

11 _ c-a 7 A4e-^on" -a*n_ .vb. . _4c %.. a c n e u.n.'.. o- 3. v *. * k. . o_- o--- _ .

f

n

|,

12 1 real cost of menev or the rea'. value of menev, '

.I [

,,
,

G and historicallv that has been fairly stable. !
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16 to continue cut over the 1985 year to 2C16 ceriod. !
-

I
i
t

17 We felt that it would revert back to the =cre |
.

.i i
ti l

. .. . _.
i

,3
:| norma,: 1storica rate en t.ne orcer or :1ve. '

1 l

'i |
' i'o

- q percent.
o |

| t

E !
!

.
20 The i=cortant feature, thouch, of the

- -

t

21 ! antire present wcrth calculation is that once
,

b

22 you have a discount rate, your escalation rate,.

,

'

23 s uc . . ,_ _e +wo - s r . .a - v,cu a- _ a_ _c c a i n - i.r.": .."-c--ww
.-- --

-o
- - - - ,

t

24 'i be consistent with the assumptions that are

@
'

25 t imbedded in your discount rate. '

,

I , , 1 ./
.

f (,i ( k
* l

Of72/T2LL:L OLLT: C &rO 7b$1:D O.N
s ,,

sosToN. M A S S A CH US E*TS |



1-1,3_7-o
a
.

.|
1 | mha ., , : ,,. a , % u a4..en a. o 3, .:: .d.ees a

.a ..v. .

i,

i

2 ten cercent
-

iscount rate, w,nicn assumes * 1vea . . .. .
+

1
!

I.
3 -e. of ca..a__'_7 .i . . # _' a '_ .i .ri , 6'.'. a_ - ' '"v ~o 'e s '_. - . v. ev . _ - - ,

A }

l.

4 3 are escalatinc cut into the future, the C&M I
i

i

5 a cost, the nuclear fuel, the capital, and sc '

|
,

t

. -

c . '. b. . s h. c u .1 4-0 -- . . a_ _' a ' e s c .. a_ v. b. _= " "_ - . '. . '_ ~ y- e - - * y- *m _* c .. . -- .
,

<

.

.

!

7 i of five percent rate of ceneral inflation. In
I

. ,

t

I3 fact, thev do. Most of our costs are escalatinc: - -
,,

a
9 ,. =..e. e - ~. ... . s ...e a_~_ = . ' _ " . ' , - - '. . .u: . . . ..'- -u. . y . v -v

i
f

1
ii

10 re fle ct cur excec+Ation of real increases.

11 3 ut ' k. .e ' ' "_ _" e C ^, .". .e .i c '. a r.". w # ' b. . ^"" ^"^-"''j - - - - - -<- --
i

!
,i. ., . ..

. rate in ce.eral1 .OnliosC.ony C . ,

21Ve cerCent
.

1

'3 inflation.
.

u. _ s. . n.A - . . . m ,y, m . .u. a _ e .- ,v _ .:. i c o p. ..em . ; - -

; _ o -
<

15 other hand has succeshed that screthinc. cn the !,
g -

i
|

w c-Pe. c'. 'O e-~-.~.~- = ~ . a m.io c c"m. - _--c
A - - " .,c ._' d- . -- --

L.
|

|

17 Se app- -.ia_a. ".'h. a_ v_ S. a ", a_
'

- .' c. on . -. . 4 4 - = " _ 4 .%. . a *
'4y. _ -. ---

f
. .,m, e,ne.v .o uld excect many c:. :.le ecs:s asscciatec

, .

.|

with the nuclear plant to escalate .: very19 a

:c hic.h ra ce s , .cerhacs on the orfer of 13 to 20
.

.

:' percent.

. . _ . , - - -- m.a-c
,- -

- e _a _ c - ..-.-oyc-.,, . . _ _.m- . _ . , _..e ..u-
___ - .. .u .

.. ; , _ . . - , - - _,, _. .-: -,, .: -ne- -o-..--.. . u, c. .--.e -~ _..=.. a.-- o

,a a ~o u r..y +- _i .. a- " _' d_ '. o. e s s e ..'. .ia .' .' ; . . a_ , ' '_ _, 4 _.. -.._,3 ''. o w - -i

':s actual calculations of lockinc at the effect of
i
e i
'

i
't ( '

1 P 3>
n

-
!

| 0mmL*.:Z CLLib if0"$$nQ ! Q. . '
|

| sosToN. M ASS ACH US TS |
i



11,337
i
I

d.

I cur cresent worth savinc.s..
,

.|
.

2 For example, if the staff assumes a
.1

3 i ten c. ercent disecunt rate with five c.ercent
,

I

j general inflation escalation fcr its cost i4

o ,

5 l components, the net effect of that is a real
~

-

g aiscou..*. .''a o .# _4 ve _ e -- e . .'. . ". k..e _ a_ ' '" ---
.. _ o--- -

,

1

7 o f monev. I
~

l
;

3 .i Alternatively if the Attorney General's

9 0.:.:.;cn- f.cc,ec d .,: ., uu..e .nn ._ e , - . _ u ...o-,..,
., , - . ,

. . . _ . . v . - - . . . . -

10 rate but as: umes scrething on the order of '.5

h percent escala* ion in the cest, and tney in fact11

12 h were consistent with the general rate of
.

;

9 13 n inflation, their calculaticn would creduce the
d

-

d
14 ~ same net effect. E s sentially a five .cercent

.

.

n

i |
,

15 : discount rate , and that vculd be what wculd be t

>
,1

16 a cactured in the calculacicn itself,
p

-
,

h| i17
h Io

!

13 e ,

|
i'

19 i
i

|
,

'

-nss ',
- !

,

I

,

o
.!

mn .

66 '}

f

23

, r
i |

'd !'
I
.

|

1

7E
. j i

.

. .

C' O. 7
'

.;

0mmzzzz 0u:t =Vipc:tb:g 0. ;

'

1 BOSTON, MASSACHUSETTo
o I



3, ::o--, w
'

I
#

K3_1 1 : C. Dr. .Teld, Dr. Cole asked you to explain why the Staff |
ve 23 ,.a IS ;

. " . - . _4 . u. k. a,. e * h. . _ ' ' . . . _ * .o1 #
-

.c 2 h.a d a. _' a '. a. ' '. ""a..c.a..".'. .S ". . .. . e. .

I

a .a7..._4 .e~ * k. p3 sc .-a. as o 4 .c C w * u.e wa.e .4 s .eOw3 low c _4 7e -
. . j. . .. .. . ... .

t

4 ".a a. d .' o " ;. .'.' ~,.~ _' .. ^ . 'ic u ' d ] o u a..." _' _' .'s" a '' ". _a_ b'. |'

. . . , g ,

I
t

2 ?

%. w a An..a. .e.o - "k._4s.- a%cu. h.4s0 m%.. a. m a.psc . .%. ,. v . a . .e6 u P .me -v . ..
< . . .

!

.
- a es a-- . c.' '.".a. '.a'."_" .3 ' . " . = " . d .'. d ".. c " d o. .e c _ a. ~, ~ a. ". _' "v " s I

. . . . . d. .
t

- ' -
- m

O

|- -., a e a u .. . a .
!

, .

i
i

a : A In previous sessions ~ ' . the hearing, Staff looked at
!

9 1 the need for pcwer based cn reliability assess.ent,
,

. . . a &. 4 ..e , u. . a. .aa aw.c . .o. c , a ., ,.
10 a.,.d a. e a m a s t,._ .ce o ,m, ., e-m. . _ . . . --.. .

.co , o. 4 , ., ". '. . . . was ^ ' a a ' ," m' a ..c r.s ',," e . e d. . ' . . . ' " a. . ' ...e ", e ". ' c d,

. m. .- . . . . . _i1
,

I

e proposed by the Applicant. It was a very clear cut,

i
*'

- '~u -"aa'--- ' " "- * w*si"'ssass-a"- ord '- " a " a ' ^ - a *.r a d ' "d -r- --- - -*
13 - - - ' - s - -> - - - - - - - - - >

I
-

q
' I

, .m,.,. a , c. . . ~ . . , , . - - - a. ...s_.--....~ s > . . .

n .. ,. . a c c ., . .o-s. _.. . . . _ . , v _. . . .

f
.

3 .
c _ d _d '. ' c ". ' ' c ". ' '. e =_ _' _o ' o . k. _' s c.". a s '. _' e.n . !4 ' o o r c v' da. -d

- . . .
,
,.

. .

I
t. ' o w e ", e ." , ' . - "u." ',".a..ea..".'. '. a s ' _' . .^. *.7 '. ". ' - ~_. . . . . .. .

m
i
i

.# d ' a d- at ' b _' s c '.".. ' n .'...a. , . ". e ". a ' .' w' "u _' ' ' . "s"
_ . . -_ -

+
-_ r y3y

1

,s , 4
a. s..w

,-- 7 a. a , .,.,. n,.a. . e.coacoS .u....
- - , .. . --- .. . .. v.. ... . _ _ . ...,,

-

4

I

' _' ... e o ." ". . a. a. d , b a s e d "..". " a. _' ' a k ' _' ' . "s , _4 s s e. ..a. ' "..- a. a. . . . -

9 f

"u '.".e~ ." . 'y e s a d ' s" '.'.a.yea s .la'a". k. a". '. k. . a. v, e e ." a y -- .. . .,,
.v ,

i Applicant. Because of this, because we didn't have
, ...

, , c. .,u . a ., u . a.u. . _s e.n. ,_a.-.- , ,L e = ..s. a.n a , . . a. .ra. _ u. ao ,

.
.,

._ _. o_. . . . _.,..
,.
.

s va a, a_ s s u a . . , -- ., a.a. _>a, =. . s . s. a < , . . u. . n.. . ,. e --- _... , . -_n. . . . . . . - .. -- n .. :--,, .

--

this case.g

"s '. a. . _' . .". e. _ .. a ". a. ". v- ."" .".e..''. S . ''.U ' 77 '.' .
- "

. . .
" ^.. a ..

,,
-

i

! *

MML*AL Llib : if C-bir'Q C. (
1

] BOSTON, M A S S A C H u s iE*TS i

a t



1, 2c
~~,sJ.

'
I

't

..
,

!
1.r 7 , ::. a c

KG/ o'4 redirect e m.ination. |
2

ie.g u ~ a n... .G n o r..=._O_2
.

. m. . n
.... .u . .. -..-

3
t

.v A 2 ,. _r u. c.- . . . ,, c o .u._s . e . j.stR . r r,- r < . <. .. .

4
,

I ' A .,,9 F h M_4e .# 7 'm/.. LD . 9,f 7 9/ 7 Q . t*
s f .,

. . .
_ o
a

.

. C c, e e- ry . v.r e , r., o xy2
~ _ . . n. 4n _ .

l

. - i
o

'

v . . e .- . , .c _4 ". s '. '7 v u ' .^. d _' a. a' e d '.".$'..v.. .
.4.o. y e ...) ^w

. ,,
- - . ,n,.( n,7n , o.

1 s . ,

*
i

1

a la"ge number of ecuaticns specifications had been
s ,' i.

ngland and the other regions, is thattried for '!ew r
9

correct?y

10

A (By Dr. Chern.) Yes.'

e
11 =

Q As a general matter, if you have to look at more
i,,

;..

g equations before you find one that works well, is that :
i

+

13
' I

a sign that your =cdel is good or a sign that your
|. 14 q

model is bad? ]
15 ,

u. vu CC .# _4 r. u. . . u. e u. a. ,, s. .u. a. ...C w .a~
2 - \. - - ~ a

A .4 0 . m,, a . %.c.~ s ..o u._a e~
u u

. . .v . .. . _a i,
. . . .

g
,,

j16
! w.ad. cr we ,,.2so. _4s u. w. .c- . , - .e c .e *wa . . . o. !oc co .. ...s .

,, c
17 d ,

o

1 sc.ecificaticns of the model is cerfect sc we are i,
.

ta j
testing the different alternative mcdel specificaticns ''

13 1 ,

a .d s . , < ..e ~ o d e + e ..4 .e .4 u._a , n =..o d e _, o- e c _ . c m, +. _ . . _4 - i

- a os >,u,
/_ . . . v . .

a
..

I. f,

. n. '

* " e b e s 'v , '. c ^ ".a." a a. ',, a .". _# ~. e " ". a. " a ". . a ". '_ c ". ^' .".e^.^.e".=.".... .. . . .. . .- .
i ,

4 ;

,,
4t

j Q And despite the nu-ber of equations that you tried,
,,

4.

you .ever found a specificaticn which picked up, say,
- . ,
..

8
u e. _ .e -* d

- . . o. S _3 .8 a ...,,,4.c.. _ =.k _7 o .# c =
+ w

_ . . .
e a . o. .- r. .-o

6. %.e .-. 3.o- y. n.n.
w-w

,e.i
.

o

24 | -
l

@
. _e - w * o.-ww *. wi

...- e. . . i
:

*:
.- '

= u., c u. 4 , u J .e e _'
- n _ g _e g r. t s. aay .wg*. s a_4 3 u w.cu. n.. c, a

*- - _o m ji ... .

a i

. ~7
r. - |'

OLLib h lr fly:a 0, -

|ho' ininL'AZ
s

.

| BCSTCN. M AS S A C H U S rT'S
e

<I i



'' CO__,a ,

.6
'

. . , . 1. :- : ,

.. , h .4 ,. ,w significant label, no. I was locking 'zery carefully
'

,
L

. u. e . ,,.,.,,,a_, ..ce>- a, > u . . . . .3,s su.- __ s .na. _c a...., v e c m, . . ,o, sm
,

. . ..<m. - yy .
,
.

,

know, I always try to get a perfect .cdel if I could. |
4 i

Q
_

'Jould you agree with the folicwing statemelt as a
: ,.

I

natter of general statistical principle, that if you |
a i
~

l
i

try encugh specifications for any se: of data you i
, ,

/

. a .I . . L, a _, _, /, .<.4__, w4 .c..a.we,g wv . . .e ..g. d,,,a.s 2-
. . . . . . . _ . . . . . . . .

i
8

-

,

I

s a+ 4_ s e . . n . _a , .,, , , ,,
e_cc _ _r . a a . . , , a. , _, .>e

_s . . .s _ . ,

I
O.

a va c.o . T w ,<.a. w a a.n. a o _4..g w e - a c c..c...a 4 , , o c a ., _4 . ,.4 -..a . ._ s . . - . . .. .

10
_

J for 7 years and if the data are not good, you are
,

,'
11 I

I
I

. . a. e . 30 _< . e , _s .o ..,a,. . m e . .e s , s_..a...e, , , , <- . o . u. a. - a. , o, , ,
. ... .. _a . . .. . .

'
T,L

|'

m..a ". . a " .".o "n ~..c~ .".'f s" o 'm' ' y , s~ c u' "a c .". ' . e- a '. _ " ' . . " . ' . as. . . .
,

9 (

13 ,

a - a...e . ' ' . y" ' .- g v s a. _ 'n~ v '/ a. - ~ ".a ' ' ,='. - -a..'a. '.-
'

s ._ . ., . . a e
I4

.. sc a_, - ,.a. , . . . , , . ,. . . . 1 n, u, ., s , . . , > -~.

_ a . . a. e . . a. _. c. a. . .e . s. .s- . _ . s .. . . . .- .

'5
. ,

-

price to appear 'n :ne =cce_, but I j ust couldn't i,

ig

ao 4. w a
. _ . . . - .vase c". .h..a ..a '. k.n ds ' '.s a d- a .d. c . '.b.a. d a'. a '. ". m ". ''

_. .
a

1 '' i

W

vnad.2

1
13

:I '
a
4 n. , . ma,d .e.,, . .. a . 4 4 . . a a ..w..,. w e . ., . u. .a em.u re. m . _.: .wJ .. r. e. ...a... . _ 3 . ... .. . . . ~ .

1. 0,

. CyC e S r, codas awo.l s. c _4 a. . 4 e _s ,, ,. 4sw...a 4L.e 4.ewm . . .a 6wt. v . . . v__ u . m ..-
'I

.g -,

' you used?
,,
4 I

9 / O.. Sw r a. ' z . .) es.
T v

I n s-s _. . . _

'
.,

..
n

_ .e .e3_ .. s .e .,A'. .e 4 ., a
6. -. . . . . -

., OJp4 ....e..A ._ . . . . . .
_,e

-

. 4.- *. a. . . . .

w. j-- _ . , . _ . . .

,,
.J

.d e.
*

.n o. a .c., _a p o. p b- . %. a
*J .'c._..

*

p e a. .m p . 4 . . 3
_ 4 _C ,s

nm
. . .. .. _ vy _.

|
.,4.

9 _ a .4n e.,,. c ,,a. a a.,. 4. y. . s C . . . A. c L.4 _4 o 4w4 es 4
.. .v y . .a e . v ..o e ,e ,rgaa ... o _'e av -

|
*;
..

u.<n ,v.e e m a m _2.zCA -

. . u. a _ . . .c.s -

u.e _ ,0.y. a. C .t, en n nn,
ni . . .cc . ey 1. e. ..

C] O

Ocmm:::: ( u~t :0poitb:9 (_a.
~ (' ) U. ,

d'l
,

BOSTCN. M A S S A C W U S ETTS j
.



3 . , 21.p-
.l

,

'n !
'

I

K! 3 I,

|
-

..G/ A. J A No, I have not... n
j
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L2-5 11,350
, ,

|
1 conference call, which will be the 23rd, as Mr. Meyer '

i
,

|3
i

2 1 saggested and let's set a time for it. :

i

3 MR. GOODHCPE: All right. |
'

|

4 MR. ME'12 .' : What I would suggest is that |
1

'

5 the parties talk amongst themselves Monday and maybe
|'

,

'
either I or the Staff takes the responsibility of |.

6
1

1

7 'l informing the 3 Card.
,

s {

DR. COLE: You will then give us some date
S

as to when the witnesses will be available tog

I
.

ia 3 ._ e x- ~ _; .c,f . |.

,

|

|

|| MR. MEYER: 3etween now and the 23rd of Aucust.
11 :

i

-

That 1s correct.
12

I
;4R. GCOD HC P E : The 27th of August. i.

1, ,

! l

Now, is tho e anything else at this time? '
,,
.*

l
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:

o 33 .

9
1

iL-3-1 1
II

i MR. GCCDHCPE : Mr. Mevers, then we
.

. l.
o

2 .-;
'w .i ll ..e a * at =- c *. .~_ a_ " i...e '.-- . . --
i

i

3 i ..m. . .v_e.' * . .,. v.es. we a417---

4 MR. CA LLIEAN : Thank vcu.
, .
I

a

5 MR. LEWA LD : In light of the change of
.

'
,

!.

5 the hearing date on emergency planni.m I would |
-

- i

gu.e *%..e ** eqt'.e o~ '- " %..a '. 6. %..e v _# _4 1 a_ '. a s *- _' . ~^ nv. !7 |
. -

. ,
.

* ;

.I I

'3 instead of en the third, file it on the date
|

Il
q q . . . .

or August 2ven.-

,
4 ,

q .

I

[- MR. GCCDHOPE : Any problems with that? |
10

!u

0 (No verbal response.)
'

11
,

t I'
i

.' MR . GCCDHCFE : All richt . If it is12
,

,.-

n , ,

,

13 4 agreeable to everv.hedv than it is ac.reeable to us.
. ;

i14 :.E . :it d G'l: If it is agreeable to,

.

I
1 -

15 ;! ' k. . a- ., C u= 2 .i ~. .e e ' e *.f o w _i _' '_ _3_4 _1 o_ ' 5. . 4 s .-n_% **n._' i'
- --- .- - ~L... .

;

i

16 * e o '- i.. c n v e n e v a ^ " ' * _4 ^ n .' s .e. "m e s c r. .%. ." *. A='o_) * >- . -. .q
.

i ;

17 <! ,, ,7 a.s s ".'..o - o h a ^" * %. . c_ d a *.e .4- a c..e ..^r. . . . . -.- o ... -,

13 .i MR. GC('DHOFE : Get evervthinc. done.

.
I ;

M on that. date . I,

it i

t,

2G , LEWA LD : Mr. Chairman, I have a20 '

- ,

r : u s.. . i. . .,, , _ e t. e , ,g .4 . .3- . .u, . e ,. . . . , , , ,ovm d o4 -...g.,. . . ,,
-- o . . -.-. . . . . - ..-

.

I

22 ! * o _' .7*- '" "v u b' " o - . . ~ .A '" ^ b. .o. - - C '." - .A ..^-.*." ..e ."." .'., o~ 3 ~/' " * "
'

- - . . ,

23 3A .t o %. . n. .?syy14r., .. 8 -a.....,-
-

-. . --o .;.. . - v -

- i . . . . .. .. , .44
i T.nese nave Oeen prev 1Cusly Gistr1000CC to Onese
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25 1 a . _4 a_ d .
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1 1,34'
n - ;

,, ,

u-; & 1

] any objection to them, I would ask that Amend-
|

ment 36 he T.arked as A=clicant 's Exhibit !2

;'

,
" Number 1-P?, 37 Applicant 's Exhibit Nu.ber 1-CQ,

,

I

,

and 38 Applicant 's Exhibit 31 '.(R .
'

.,
#

3 I

(The above docu ents were '
,

iso marked.) -

. - 1
0 '

I
,

'

MR. GCCDHCPE : Are they offered into'

7 4

|

. I i

evidence? i
-

9
1

1 MR. LENA LD : Yes.
9 i

:
d MR. GOCCHOFE : Any objections ?

10 .i
H

|!
~

11 '
(No respense.)

'i

0 MR. GCCDHCFE : A ll r ight , there being
i,,

j.. .

d no objections, the dccurents will be received. i

13
4,

I(%'hereupcn the dccumentoi

ta -

were received in evidence.)
1 i,-

MR. GCCDHO E : New, is there anythinc'

h
- ' |

i

'O further?
i

l '' o '

(No response.) i

Ii

MR. GOCDHCPE All right, there being |
O

. m

to .t

nothing further this hearing is adjourned until ;~ u
i; !

j''O scre further date.
'| ;

i, ,,
'l '(Whereupon the %'-4 g adjou ned at.;

4

i

l 12 :3 5 p .m . )" !

23
i

i
4 ,

24 r

@
.

!
25 i -

'l
;

[

[. / % O |
'

E. < .
' ~.

| Omme::: Ga-t = %po:Eng 0. |
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I
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PROFESSIONAL OUALIFICATIONS OF WEN S. CHERN r
_

!

I

NA:s: Wen S. Chern

FRIrE|T PCSITION- Group Leader, Energy Demand Analysis Group,
,

Energy Division, Oak Ridge National Laboratory

sus!iE55 ACJRESS: Energy Division EC%E ADCRESS: 10421 Pinedale Dr.
Knoxville, TN 37922Oak Ridge National Laboratory
(615) 693-7909P . O. Bo x X-

Oak Ridge, TN 37830
(615) 576-7594

ECR; Taiwan (March 19,1941) CITI:Er|SHI?: U.S.

M RITAL STAT:!S: Married, two children

EDUCA TICl;

Institution Degree Year Field

National Chung-Hsing University B.S. 1964 Agricultural Economics

University of Florida M.S. 1969 Agricultural Economics

University of California, Berkeley M.A. 1971 Statistics

Univeristy of California, Berkeley Ph.D. 1975 Agricultural Economics

:!AJCR FIEL:s CF I:ITEREST

Energy and Resource Economics, Consumer Demand, Quantitative Policy Analysis,
and Econometrics

?RCFE55:02 AL 'E: =EE35:?S

American Economic Association
- International Association of Energy Economists

Econometric Society
American Agricultural Economic Association
American Statistical Association

FRCEE5SICNAL EXPERIE: ICE

Economist and Group Leader, Energy Division, Oak Ridge National1974-Present: (Duties include developing and managing researchLa bo ra to ry.
projects, supervising staff members, and research on electricity
demand forecasting, industrial energy use, and energy policy
and conservation analysis.)

En1 P. ' < 7
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g

Co-p'rincipal Investigator, Energy Policies and Their Secondar,i
(A Grant From the U.S. Energy Research and Develot ment

July 1975 - January 1976Impacts.
Administration.)

Student Adviser and Instructor, Great Lakes College Association / September 1975 - December 1975
Oak Ridge, Science Semester. September 1976 - December 1976 .

Principal Investigator, Forecasting Electricity Demand by Sutes.
(Sponsored by the fluclear Regulatory Commission.)May 1976 - Present

.

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

Visiting Associate Professor, Research Institute of Agricultural
flational Chung-Hsing University, Taiwan. (Duties1978-1979:

Economics.included teaching two courses in econometrics and research on icon-
ometric analysis of supply and demand for rice in Taiwan.)

Assistant Professor of Food and Resource Economics, University ofn partment of Citrus.1973-1974: Florida; and Research Econonist, Florida e

(Duties included research on demand and marketing of orange products.)

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

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

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

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

?'!HICATI0||5
.

I. Books

G.S. Maddala , Wen S. Chern, and Gurmukh S. Gill, Eccnc~mic Stadies in Encrgy Sc-vmd
and Supply, Praeger Publishen , Inc., 1978.

Men S. Chern and Richard E. Just, Econc~ctric Ancizwie :| hrd y =carence and Cc~ar.dGiannini Foundation Monograph flo. 37
fo ' Ncessing Ter-acces in Jalifornia,
(Berkeley,1978).
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s

11. Journal Articles
i Plant Cost Function and a

Sn-Shyong Chern and Leo Polopolus, "Discont nuousModification of Stollsteimer Location Model," American Jcarnal of Agri-
cast:au; Economics, November 1970.

Wen S. Chern, " Demand Substitution Between Natural, Flavored, and SyntheticCitrus Juices," Scuthern Journa; cf Agricultura! Eccnc.mico, December 1974..

-

Wen ". Chern, " Acreage Response and Demand for Processing Tomatoes inCalifornia," American scarnal of Agricultural Economica, May 1976.

Wen S. Chern, " Demand and Conservation of End-Use and Primary Energy in theResidential and Commercial Sectors," Energy st, stems and Fosicy, Vol . 2,
,

No. 3,1978.

Wen S. Chern and Richard E. Just, " Regional Analysis of Electricity Demand
(accepted and forthccming).Growth," Energy,

Richard E. Just and Wen S. Chern, " Tomatoes, Technology, and Oligopsony," The
Bell Jcarnal of Econcmics, (accepted subject to revision).

Ill. Journal Articles Under Review
Wen S. Chern and Richard E. Just, "A Generalized Fbdol for Fuel Choices With

Application to the Paper Industry," submitted to The Bell Jon.'nal of
Econc~icc.

Hui S. Chang and We n S. Chern, "A Study on Electricity Demand and Variation in
the Price Elasticity of Demand for Manufacturing Industries," submitted
to Journal of incrgy and Deve:cc~ent.

Hoang Nguyen. Wen Chern, and David Reister, "Modeling Energy by the PaperAn Economic / Engineering Approach," submitted to Rcscarce and
Industry:

Energy.
d

Wen S. Chern and Richard E. Just, "An Econometric Study of Electric Power Demanshence.
in the Pacific States," submitted to Mac:ge-en:

.

IV. Technical Reports
Conc:+~er :cm:s: for Cra>:y Ju cca in

Wen S. Chern, Econc~ctric k:: ysic cf thERD Report 73-2, Florida Department of Citrus and University of
canad:.
Florida, November 1973.

Men S. Chern, Eicatricity :cmand cy 'a:nufanuring iniustrica in the LHited Sta ca.
Oak Ridge National Laboratory Report ORNL-NSF-EP-87, November 1975.

n ') G
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Eutstitu:icn in the Cc-binci Reciicnrizi
y

Wens.Chern,Enerkte~andandInterfue: Oak Ridge fiational Laboratory Report CRfiL-Tit-5557,
and Cc - crcial Sector.
September 1976.

Econometric

W. S. Chern, R. E. Just, B. D. Holcomb, and H. D. figuyen, Regicua!'be! fcr Fcree:s:ing E:ectrihy :ce:ni by Sectcr and by Sta:e, Oak R
idge

.

flational Laboratory Report ORfiL/fiUREG-49, October 1978.
drae!-

Wen S. Chern, Richard E. Just, and Steven B. Caudill, Energy Oc-and anchcicec in the Nr and ?;;cr Inaastry, Oak Ridge f!ational Laboratory Report
OPffL/C0fi-33, October 1978..

B. Reis ter, W. S. Chern, and H. D. figuyen. An Ec;> -c:ric-In .ineeriny Encryre,:ni * cdci fee the Fn:r and Faper Indastry, Oak Ridge flational LaboratoryD

Report ORflL/C0ti-29, 1979.

Papers in Proceedings of Conferences and Symposiums
V.

_ Methodology and
Wen S. Chern, " Estimating Industrial Demand for Electricity:"2thcmatics and 'edels,

Empirical Evidence," in Fred Roberts ed. Encr p :SI AM Insti+ute for f*athematics and Society,1975.
.

A Range of
T. J. Tyrrell and W. S. Chern, " Forecasting Electricity Demand:che Oc:: sty of Lifc; Proceedings

Alternative Futures," 4 ste~s Thinkiny 2,.iof the 1975 Annual Meeting of the Society for General Systems Research,
1975.

An Econcretric

W. S. Chern and William Lin, " Energy Demand for Space Heating: Analysis," The :376 Frcccciinas of the hainess and Econc ~ic Statistics
American Statistical Association,1976.Sec:icn,

Demand

W. 5. Chern, G. S. Gill, R. S. Carismith, and S. M. Cohn, "ElectricityAnalysis and Forecasts for the United States," F*cceciin;c cf the Sic-~crJuly 12-14,1976.
2 tion Ccnference, Washington, D.C.,Cc~ rater Si a: l i Power

W. S. Chern, S. B. Caudill, and B. D. Holcomb, " Future Growth of E ectr cDemand in the South Atlantic Region," FrceecJings of the Pird 'nmc:I12-14, 1976.
"!!R-YEC Ccnference cn Encejy, University of Missouri-Rolla, October

'

i Demand

Wen S. Chern and Richard E. Just, " Analysis of Aggregate Electric tyElasticities With Implications for Time-of-Day Pricing," Frecccdinc cf t
he

* Timc-of-Das,
cn o'cd':ing ni Analysis of E:catruity Ocmand Q

EPRI Worksh :
ed. D. J. Aigner, (forthcoming).

i Demand Growth,"

Wen S. Chern and Richard E. Just, " Regional Analysis of Electric tywielim and |,'et Ener]y Analysis,
Fraccedings cf the IG~ Sy~ccsnm en ncegy
ed. Fred Roberts (forthcoming).

d Variation in

Hui S. Chang and Wen S. Chern, "A Study on Electricity Demand anthe Price Elasticity of Demand for Manufacturing Industries,American Sta tistical" The 1973 Fraccedincs

f the ?ucinces ini Economic Statistics Eccricn,
Association, 1978.
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.=EESEN~ATICNS r

Wen S. Chern, " Impact of Generic Advertising on the Import ''emand for U.S.
.

7rozen Concentrated Orange Juice in Canada," American Agricultural
Economics Association Annual fleeting, College Station, Texas, August
18-21, 1974.

A.Rtnge of

T. J. Tyrrell and W. S. Chern, " Forecasting Electricity Demand: Alternative Futures," The Society for General Systems Research - AAAS
*

'

27-30, 1975.Annual fleeting, t'ew York City, January

Wen S. Chern, "A Dynamic Model for Estimating Electricity Demand by Manufacturing
Industries in the United States," Western Economic Association Annual4

25-28, 1975.Conference, San Diego, California, June
Methodology and

Wen S. Chern, " Estimating Electricity Demand and Coal Supply:
Empirical Evidence," SIMS Research Application Conference on Energy,
Al ta, Utah, July 7-11, 1975.

W. S. Chern and G. S. Gill, " Implications of Natural Gas Shortage for Industrial
Demand and the Environment," American Agricultural Economics Association10-13, 1975.Annual Meeting, Columbus, Ohio, August

W. S. Chern, G. S. Gill, R. 5. Carismith, and S. fl. Cohn, " Estimating Future
Electricity Demand in An Era of Increasing Energy Scarcity," American16-21, 1975.
Nuclear Society Winter Meeting, San Francisco, November

Wen S. Chern, "A Market Shares Approach to Modeling Energy Demand," Western23-27, 1976.
Economic Association Annual Conference, San Francisco, June

Wen S. Chern, " Forecasting Electricity Cemand in the East North Central Region,"
Western Economic Association Annual Conference, Anaheim, California,
June 20-23, 1977.

" Analysis of Aggregate Derand Elasticities WithW. S. Chern and R. E. Just,

Analysis of Electricity Demand by Time-of-Day, San Diego, California, Implications for Time-of-Day Pricing," the EPRI Workshop on flodeling and
June 11-14, 1978.'

W. 5. Chern and R. E. Just, " State-level Forecasts of Electrical Energy Demand,"
Western Economic Association Annual Conference, Honolulu, Hawaii, June

, 21-26, 1978.

S. Chern, " A Study on Electricity Demand and Variation in the

Price Elasticity of Denand for Manufacturing Industries," AmericanStatistical Association Annual Meetings, San Diego, California, August 14-17,
H. S. Chang and W.

1978.

W. S. Chern and R. E. Just, " Regional Analysis of Electricity Demand drowth:The Institute of Gas Technology Symposium on Energy Modeling
1976-1990," 21-25, 1978.
and Net Energy Analysis, Colorado Springs, Colorado, August

(
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