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UNITZD STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

3 —————— T ——————— — * |
3 3 In “he matter of :
I 2
5 | BOSTON EDISON COMAANY, et al s :
&  (Pilgrim Nuclear Generating : Docket No. 50-471 |
. ? f Station, Z...t No. 2) :
) _
I : ;
s 0 |l & o o e e el + ,
A} | |
9 | |
| Plymouth Memorial Hall,
10 | 2lymouth, Massachusetts
i |
n | Monday, July 16, 197° ‘
| |
;2;. The hearing in the above-entitled matter was
. : 13 | ‘reconvened, pursuant to adjournment, at 1:00 p.m.
4 | BEBFORT @
15 | ANDREW C. GOODHOPE, Zeaq., Chairman
|
! ,
16 | DR. RICHARD F. COLE, Member |
' |
17 | DR. DIXON CALLINAN, Member !
'V
18 | APPEARANCES:
N GEORGE H. LEWALD, Esg., Ropes & Gray,
H 225 Franklin Street, Boston, Massachusetts: and
- 20 | DALE G. STOODLEY, Esg., Boston Edison Comp2ny,,
i Legal Department, 800 Boylston Street, EBoston,
21 Massachusetts; on behalf of the Applicant
22 | MICHAEL B, MEVER, Esg., Assistant Attorney

General, Statehouse, Boston, Massachusetts:
z on behalf of the Commonwealth of Massachu¢etts.
1 Intervenor.
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APPEARANCES: (Continued):
MARCIA MULKEY, Esg., Qffice of the
Executive Legal Directcr, Nuclear
Regulatery Commission, washington, D.C.:
on behalf of the Nuclear Regulatory
staff

EDWARD L. SELGRADE, Esqg., Peputy Director,
Governor's Office Energy Resources,
Boston, Massachusetts.

AIAN R. CLEETON, Pro se.
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WITNESSES: DIRECT: CROSS: REDIRECT: RECROSS:

i
| F. CORT TURNER
! (By Mr. Lewalé) 10,427

H (By Mr. Meyer, 10,430

| NIGEL GODLEY
i (By Mr. Lewald) 10,427

H (By Mr. Meyer) 10,430
| DAVID HANNA
l (By Mr. Lewald) 10,427
(By Mr. Meyer) 10,420
-
g || JOHN G. BUCKLEY
(By Mr. Selgrade) 10,370
10 | (By Mr. Meysr) 10,372
i (Bv Mr. Cleeton) 10,3 5
" | (By “s., MUIREY) 10,390
I (. .ir. Selgrace) 10,4€0
12 |
I
. 13 EXHIBITS
s || NO. . DESCRIPTION ' I.D. EVID.
15 17A Letter dated June 20th to
| Averill Laundon, Esqg. 10,350 10,353
16
178 Letter dated June 21, to
17 Peter V. Lacouture, Esqg. 10,350 10,353
18 || L7C Letter dated June 22, 1978
. to Lewis Segal, Esqg. 10,350 10,353
~ 15
17D Letter dated June 23, 1978,
2 20 | to Joseph Ransmeier. 10,351 10,353
|
|
21k 18 Package of letters 10,352 10,353
2 19 Applicant's Revised
Supplemental Testimony on
23 Need for Pilgrim II . 10,427 10,430
24

495 Q04
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PROCEEDINGS 30,565

m/ of 1

(The hearina continued at one o'clock p.m.) |

( 2 ' MR. GOODHOPE: All right, the hearing will‘
3 | be in order. This is a continuatim of hearings in |
ol the matter of Boston Ediscn Company, et al, Pilgrim |
’ I Nuclear Generating Station Unit 2, Docket Number
8 3? 50-471; Nuclear Power Safety and Licensing Board ?
’ ' set for proceeding. l
) 8 | Is everybody here that is coming? l
* ' I'll ask all the counsel to state their
10 | appearance for the recor who they represent.
n We'll start off with you, Mr. Lwald,
12 ; MR. LEWALD: Yes, Mr. Chirirman. My name
. ) 13 1’ is Georce H. Lewald. My addrass is 225 rranklin
e : Street, Ropes & Gray, Boston, Massachusectts, aad l
i |
5 , together with Mr. Stoodley who is at my richt. Nr. ;
16 i\ Stoodley is Assistant General Counsel of the Bosten f
i
17 j Edison Company, 800 Bolystcn Street. /e renmresent |
‘ .
. o the Aoolicant.
i f‘ MR. SELGRADE: My name is ©dward Selgrade.
. 20 | v address is 723 Tremont Street in Boston. T
21 reoresent the Massachusetts Office of Energy Resources.
2 | MR. COLE: Would you spell vour name,
o ‘ please?
2 | MR, SELCPACE: S-e-l-g-r-a-d-e,.
‘ 5 MP. METIR: My n2me is Michael B. Meyer,

|

G 7 AN ; . ‘ﬂ'% ,» ! ;
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M-e~y-e-r., I am Assistant Attorney General
representing the Commonwealth of Massachietts. My
office address is One Ashburton Place, 19th Floor,
Boston, Massachusetts.

MS. MULKEY: Marcia Mulkey. NRC staff,
My address is wWashington, D. C. 20555. Our cffice
is in Bethesda, Maryland.

MR, GOODHOPE: All right. Does counsel

for the intervenor-- yes.

FATHER CLEETON: My name is Alan P. Cleeton,

22 Mackintosh Street, Franklin, appearing oro se.

MR, GOODHCPE: Are there any other appearances?

Thank you.

Well, we cancelled that hearing last week.

Co you want to dienose of that at t* juncture?

We have nct seen the stipulation, the members of the

board. 1Is it lengthy or short?

MS, MULKEY: No, it is verv short. We are

mailing the c¢ziginal too. There will be a ccverng
letter with copies to 2all parties in it, but 1 4ia

bring copies for you to use here, and I don't think

anything would preclude us going forward and disposing

of the matter.
MR. GOODHOPE: I would like to go ahead

and get it out of the way, if we could do that.

. Commerce Court c'?zpo-zténg .
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MS. MULKEY: I should state that I hand

delivered an unsigned copy to Mr. Abbott, counsel
for the Cleetons at the end of last week.

MR, GOODHOPE: All right. We have--

Mr. Lewald, have you submitted the dociments?

I know vca have one for the record.

MR. IEWALD: We haven't submitted copies
of Boston Edison's letter to the counsel who
responded to the letter. What we have in the record
are the resoonses without the initial letter, and I
have copies of those which we have taken and taken
the liberty of prorarking those, or asking that they
be premarked as Applicants Exhibits A through D,
which is referred to in the first paragraph of the
stinulation. |

MR, GOOCDHOPE: All richt. Will you get
this strzightened out for the record? It is your
exhibit now.

MR, LEWALID: Yes. I would.

MR . GOCDHOPE: You signed the stipulation,
so it is agreeable, but I just want it straightened
out for the record as they come in.

Well, the Board rules that we accept this
stipulation as agreed to, but wkat I want to do now

is to make sure that the recoré is clear to just

Commerce Court c@zpozting Co.
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exactly what exhibits are being perceived pursuant

to this stijulation.

Commc'zcz Court c@spo'zting Co.
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i=1 1 MR. GOODEOPE: Yes, Ms. Mulkey.
" 2 MS. MULKEY: A renewal for the Motion to admit
3 3 this testimony, I think the Board should rule on that.
b 4 MR. GOODHOPE: I have what we were served with,
5 or what was mailed to the Board.
6 | I have the resumes of the four attornies and
. 7 a list of the statutes, Court Decisions, and documents,
3 and a con that we're all familiar with, I presume.
; 9 {Whereupon Mr. Stoodley place the documents
10 before the Board.)
" MR. GOODHOPE: What are those four letters which’
12 you have given us?
. '3 MR. LEWALD: These are four letters referred to
14 in the stipulations as being sent by Boston Edison Company
- from the 20th through the 24th of June to Counsel in
- other states requesting their views as set forth in
i the Stipulations. .
- 8 I would ask that the four letters be marked
i as Applicants Exhibit 17A through D, respectively.
' . MR. GOODHOPE: So marked.
% MR. LEWALD: The first letter under the date
- | of June 20 from Boston Edison Company to Averill Laundon,
¥ = , Esqg., Waterbury, Vermont, would actually be marked as
17A.
24
. " MR. GOODHOPE So marked.
[
1493 009
E Commence Court .:"?z/:o-:tbzy Co.
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(A letter dated June 20th from
Boston Ediscn Company to Averil
Laundon, Esg., Waterbury, Vermont,
was marked as Applicant's
Exhibit No. 17A.)

MR. LEWALD: The seccond letter on the stationer
of Boston Edison Company, under the date of June 21,
197 , and addressed to Peter V. Lacouture, Esg.,
Tillinghast, Collins & Graham, 2000 Hospital Trust Tower,
Providence, Rhode Island, I would ask that they be marked
és Applicant's Exhibit No. 17B.

MR. GOODHOPE: So marked.

(A letter dated June 21, and

addressed to Pater V. Lacouture
Esg, Tillinghast, Collins & .
Graham, was marked as Appliczuvcis
Exhibit No. 17B.)

MR. LEWALD: The third letter on Boston Edison
Ccmpany's stationery oa the date of June 22, 1978,

addressed to Lewis Seyal, Esqg., Mrtha, Cullina, Richter

and Pinney, Post Office Bos 3197, Hartfort, Connecticut,

I would ask that it be marked as Applicant's Exhibit No.
17¢C. !
MR. GOODHOPE: So marked.

(A letter dated June 22, 1978, !
addressed to Lewis Segal, £sq.
Murtha, Cullina. Richter and ‘
Pinney, was marked as Applicant's
Exhibit No. 17C.)

MR. LEWALD: And the fourth letter on Bostc !

q 4
010 meree Coust Reporting Co.
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addressed to Joseph Ransmeier, Sulloway, Hollis, Godfrey
& Soden, Post Office Box 1256, Cracord, New Hampshire,
I would ask that it be ma: :d as Applicant's Exhibit
No. 17D.
MR. GOODHOPE: So marked.

(A letter dated June 23, .978,

addressed to Joseph Ransmeier,

Sulloway, Hollis, Godfrey &

Soden, were marked as

Applicant's Exhibit No. 17D.)
MR. LEWALD: Mr. Chairman, for the convenience

of the Board and the parties, we have separately copied

the answering letters of Counsel to the letters that are

included in Applicant's Exhibit A thcough D. These letters

‘are also contained in a booklet, in its entirety, which

was marked as Applicant's Exhibit No. 15.

They are attached to a let;er dated August
2, 1978, addressed to Mr. Reagan of the NRC.

For the convenience of the parties, we have
separately copied these out of that exhibit, and we
are suggesting they be marked as Applicant's Exhibit
18, collectively.

MR. GOODHOPE: All right. What about 15,
then? Do you want to withdraw that?

MR. LEWALD: ©No, 15 contains other materials,
and along with these letters -- while there would be
some duplication == I ====

493 0
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MP. GOODHOPE: (Interrupting.) What I have
in my hand is Applicant's Exhibit No. 15, which are
those?

MR. LEWALD: Applicant's Exhibit No. 15,
encompasses, I think, more material than what you are

now showing us, Mr. Chairman.

MR. GOODHOPE: But the stipulation covers 157

MR. LEWALD: It does cover 15.
I simply don't want to complicate the record
unnecessarily, but the stipulation only refers to the

record as being within Exhibit 15, and if that is

sufficient, then I don't want to complicate it by doing

anything further.

MR. GOODHOPE: Well, do you intend to offér
these and have them marked?

MR. LEWALD: I have intended to iark them
and offer them only for the convenience of the Board
and the parties so that we don't have to fish through
the entire Exhihit 15 to find these four letters.

MR. GOODHOPE: Well, did you ==--

MR. LEWALD: (Interrupting.) If that is
no problem -- I think we better take tham. They are
marked as Applicant's Exhibit No. 18.

(A package of letters were

marked as Applicant's Exhibit

No. 18.)

Commence Court zﬂ%pozﬁng Co.
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MR. GOODHOPE: We will receive 17 A through

D and 18.

Doesn't that make your records straight?

MR. LEWALD: It could be withdrawn, Mr.
Chairman, in l4zht of the staff's Exhibits 51 and 52,
because it contains duplicate information. The same

information.

MR. GOODHOPE: I see no sense in having it

MR, LEWALD: So we woulde=-

MR. GOODHOPE: Has Exhibit 15 been recelived
in evidence?

MR. LEWALD: Fifteen have been received in
evidence, yes.

MR. GOCDHOPE: We will not bother with 15
anymore, then.

So your stipulation covers 17 A through D
and 18, Since they are covered by stipulation, these
documents are received in evidencu.

(Applicant's Exhibits 17 A,

17 B, 17 €, 17 D and 18
previously identifled zbove
were received intoc evidence.)

MR. GOODHCPE: I have cne other matter.

The Commission has recently -- the Nuclear Regulatory

|
|

Commission, has come out and advanced Notlice of Proposed

Rulemaking. Copiles of this will be distributed. We have

Commence C:m'zt < ‘zpattmj Co.
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coples, I think hor.fully, enough for everybody, zad
what this has tc do is with Emergency Planning, and
apnarently they are going to go into the gemeric |
rulemaking orocess. We are going to dis.ribute copies
of this this afternocon and you can 2ll read them and
see what, i any, impact that they would have on our l
hearing schedule next month on the Emergency Planning. :
I ean% to take 1t up sometime this week, but aL

not right now, because I don't think you are all femill

|

with 1t as tc whether or not we should go ahead with ouq
hearings next moath or where we end up standing on it, |
|
but I want you all to see the documents first and hope-
fully come back ¢o us with some suggestions as to how |
we go ahead. |

MR. CCLE: Especially with respect to any
Appeal Board oroceeding » on the licensing becard
conducting the hearings, on rulemaking subjects.
The Douglas Point decision on that should be all looked
at.

MS. MULKEY: Mr. Chairman, I alsc have ten ;
copies of that document, so 1if yOou==-

MR. COLE: (Interrupting.)

You have brought them all the way?

MS. MUL¥EY: So in the advent there is a

shortage or some limited amount, the members of the public

Commence Court c@zpoztmg Co. £ /, % n
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—

might get a copy.

MR. GOCODHOPE: We will distribute them at the

end of the hearing today. We are not going to try to

e
o
2
"

3 |
= a | take it up tcday becaus~ Dr. Callihan hasn't read it ;
5 | yet. I am sure that he °ll have some comment.
6i5 Where do we go from here? i
, |
2 | DR. CLEETON: Mr. Chairman? |
sig MR. GOODHOPE: Yes? E
4 : DR. CLEETON: May I make an inguiry? |
10;? MR. GOCDEOPE: Yes. ;
1,;; DR. CLEETON: Both Boston Edison and a nunberf
12;3 of other applicants on June 13th and again on July 10th
‘3é§ in Washington or Bethesda, and normally we get scme |
. i !: kind of revcrt from those meetings. Wi1ll we be rece‘_v‘.n;g
15!: reports from those two meetings which were held in £
YS%% Washington on very short notice, and at which we were
17§f not able to be present? |
,S!E MR. GOODEOPE: Well, I am not sure. I assume?
- ? that the purpose of those meetings was a stipulation .
B ; that we just dlscussed. Is this correct, Ms. Mulkey?
in; DR. CLEETON: No.
' MS. MULKEY: No.
22 |
2 | MR. GOODHOPE: All right.
= | MS. MULKZY: I think that the meeting that |
‘ .

Dr. Cleeton is referring to is the meeting which Mr.

Commm Cou.zt :,'?zpo-zting Co 402
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1 '
c1-4 1}‘ Denton, Director of Nuclear Reactor Regulations, held |

KG/RM i }
' 2 Ii #ith 2 number of applicants for various licensing ’
i 331 actions to discuss with them the effect of the staff's s
- 4i§ investigation intc the Thre: Mile Island accident upon :
5}? scheduling of the various license applicaticns attendedi
sét with the staff. I do not know whether meeting minutes i
7;’ in the individual dockets have been prepared. !
a!! I suspect not. As it is these meetings that i
9§} Mr, Cleeton is accustomed to getting, the minutes that i
103? are prepared of Individual decckets when meetings are }
115‘ held between NRC 2taff and Applicant; I think we can ;
12; probably arrange to ket a copy of the minutes of that ?
135‘ meeting 1f they have been, and I assume that there :
. - I;: have been :ninutes, but I c’.ogbt 17 they have been served i'
' 15%; ‘upon the parties to the proceedings invalved. ;
ol MR. GOODHOPE: All right. See what you can
" E do to make Mr. Cleeton's request? ?
ol MR. MEYEF: Mr. Chairman?
J i.! MR. COODHOPE: Yes? |
= J MR. MEYER: I have one procedural matter
B ? befcre we proceed with the witnesses.
o } We have filed a motion with the other parties
= g today to nostpone the hearing of two of the six panels
. ; of witnesses or individual witnesses that are scheduled

for hearing this week due to a problem that we encountered

4

; Commerce Couzt .:'?apoztbzq Cp /
- / 9 k A
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with the Aprlicant's responses to our interrogatories.

As recited in this motion, although properly
served interrogatories were served upon the Appllcant
back in the beginning of Jure, June 8th or June 9ti to
be exact, and although we uld extend the Applicant the
courtesy of aporoximately a two and a half week extension
in the answers to those Interrogatories past the deadling
that would have originally existed of about June 22nd
or June 23rd.

Up to July 9th, the Applicant did not serve
th; answers to those irterrogatories on July 9th, as
we had assumed that they would, but instead served them
on us on July 1l2th In light of that extremely short
time that we had, approximately one and a half working
days from last Thu.sday to this morning, we would requesF
that two of the panels of witresses, specifically the
Company's Panel No. 1, and the Tommonwealth's Panel,
be postponed until the beginning of next week and we‘
proceed with the remainder of this case as originally
scheduled.

MR. COCDHOPE: Well, now, these interrogatorief,
did you answer them all? You objected to certain
interrogatories?

MR. LEWALD: Yes, we did, Mr. Thairman. We
responded to the others and these were served by denositing

. 493 017

:
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|
|
Cl-g 1 “ in the Uni.:d States Mails on Monday, the 9th. Why 4
KG/RM |
21% they haven't been received by the Commorwwealth, I don'tg
35? kn: 1. ;
s | MR. GOODHOPF: Well, they had been received, |
55; actually.
GF: MR. LEWALD: Well,the first call that we had !
7E_ from the Commonwealth was on Thursday whe. Mrs. Burke é
8 ; of the Commonwealth called td tell me that she couidn't'
9 ﬁ find them in the Commonwealth's premises and that M», |
,05‘ YMeyer whe 1s coming home from San Francisco, havi :

been there earlier in the week, would be there in the

12 | afternoon and asked if we could kindly get coples over
1 i to her. Sc we shipped immediately a second sct %o the
‘8 i Attorney General, and I am at a loss *o explain why the

malls haven't delivered the interrcgatories, because they
|

were deposited in the United States Mails and, indeed,

16

" ; Mr. Stocdley has a Certificate of Service to that effect%
- f MR. MEYER: I don't challenge that statemen<.
" % It is correct that the original mailed copnies were

= ﬁ delivered to us on Friday, the 13th; but the date that

. I recited in my motion is the date that w2 got our first:
. f set. That was the hand-delivered copy that Mr. Lewald

. h referred to on Thursday afterncon.

N | MR. GOODHOPT: Well, then what Panel do you

. want? Panel No, 1?

Commerce Count :fx’;poztmg Co. At]:j 01K
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MR. MEYER: Panel No. 1 of the Applicant's,
which is Messrs, Weiner, Legrow, Bourcier, and sarstow,
and the Commonwealth's Panel of Mr. Chernick and Ms.
Geller, be pocstroned until next Monday to glve the

Commonwealth an opporturnity to review the materials

that the Company has presented to us.

MR. CALLIHAN: Mr. Meyer, I agree we are soiné
to have to be a little more definitive now that we haveg
an additional party. When you refer to the Commonwealtﬁ

of Massachusetts, is it the Attorney Ceneral or is it

the Governor?

May we all of us try to make that discincticnﬁ
MR. MEYER: VYes, sir. I balieve this t
distincticn wvas made the las’ time we mel in June. ,
The Attorney General represents the Commonwealth of {
.
Massachusetts as a state. That matter is not contestedi
by any party here.
Mr. Selgrade, sitting or my left, represents
the Governor's 0ffice of Energy .esources as an

{

interested state agency which was the grounds upon whict

they were allowed to intervene back in June of 1979, an |
interventicn that I believe we did not oppose, but we |
represert the Commonwealth of Massachusetts as a state. |

Mr. Selgrade represents the state agency of the Cffice

of Energy Fescurces as an interested state agency. ,

Comnu'za Cou'zt :?zpozti.ng Co.
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MR. CALLIHAN: Well, returning .o your

piece of paper, 13 the Commonwealth of Massachusetts

here the Attorney General's office?

MR. MEYER: No, sir, it is not. The Attorney

General's office represents the Commonwealth of

Massachusetts as a Commonwealth is one of the states

of the United States.

Commerze Court c&’zpozti.nf Lo. 4‘)
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MR, CALLIHAN: Are Mr. Chernick and
Ms. Geller witnesses of your organization, witnesses
that you have presented?

MR, MEYER: Yes, sir.

MR, CALLIHAN: That was my pecint.

MR, GOCDHOPE: Well, Mr. Lewald, how are we
going to proceed? Are we going to proceed with you
first today, or is that one of the ;uestions what we
2o now? What are cur plans of procedure?

MR, LEWALD: I think that by agreement of
counsel the Massachnsetts Enercy Resource Office was
going to present Mr. Buckley first, somewhat out cof
order. Mr. Buckley, if I understand, hea:c scheduling
oroblems anéd had a prior assignment for the rest of
the w- 2k, s¢ that it wa; with our agreement that
he would be the first witness.

Qur order of witnesses would then be to
follow Mr. Buckley with the second part of the
Applicant's need for power testimony, second half,
which would be comprised of Messrs. Chernick, Turner
Godley ané Hanna,

. GOODHOPE: 1Is that Panel 1?
LEWALD: That is Panel 2.

. GOODEOPE: Very well.

58 8

IZWALD: This is what we had planned

” " 4 4 -~
Commence Court =Neporti Co. & (/) J Uz ]
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to do before Mr. Myer's motion, then proceed with _he
second panel, which is identi<€ied in thLe testimony

as Panel 1, Mesers. Weiner, Legrow and Bourcier.

MR. GOODHOPE: Would that complete your
presentation?

MR. ILEWALD: That would complete our
sresentation, with the exception of Mr. parstow,
which is one of the NEPOOL memiers of the panel who
is unable to be here for that panel's presentation,
and we would ask to have his appear. :ce had at a
later date at the next sesgsion whic" wouv.d complete
the need for power testimony.

MR. GOODHOPE: Would he be available next

MR, EWALD: He will not be availakle next
week. He would be available if we had it the week
after, but not next week

MR. GOODHOPE: So we are going to have to
come back for him, in any event.

MR. IEWALD: It was assumed that we weculd
be coming back on the remaining issues in the case:
the population issue, the alternate sites ;uestio:,
and also on the Emergency Planning issue.

We had testimony that was deferred, again

it was scheduling problemes of the witness, on the

Commerce Count szozting Co.
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population aspect of alternates and the alternate site
issve.
We have two of the staff panel members, or

at least one, who had military assiynments.

MR. GOODHCPE: That was the NRC-- was that

=2n NRC panel member?
MS. MULKEY: Yes. |
MR, LEWALD: Yes, I believe it was. |
MR, GOODHOPE: Was that the military? |
mr. LEWALD: Our position on the motion to l

delay the proceeding is one of opposition to the motionl

All this material, practically all this material

that has been asked for in interrogatory, has already

been supplied to the Commonwealth in other proceedings.|

+3

here 2re proceedings now underway and currently
being held by ‘he Massachusetts Department of Public
Utilities, and in the course of Mr. Bourcier, and
My, Barstow's testimony, and Mr. Weiner's testimonv,
the majority of the information sought here was
produced during the course of that proceeding.

The only difference in this proceeding is
that there has be:n 2 new study that is being produced
by the Applicant which was not produced on the state's
side before the Department of i blic Utilities study

confined theirself to the Boston Edison Company
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and didn't involve NEPOOL.

I would say by and large the information
provided in these interrogatories has already been
cr~vided some time ago to the Attorney General.

MR. GOODHOPE: Is that accurate, Mr. Meyer?

MR, MEYER: It depends upon what you

consider to be "by and large." Some of this information

given the company's responses appears to be the same
responses we have seen earliex. A great deal of it
is not. Now, if you measure it by pages, I den't
know if it ‘s more than S50 percent or less than 50

percent.

All these questions were specifically directed

to the company's presentatio.. in its supplemental
direct testimony of Panel Number 1, and as such all
of it is irrelevant to the company's explanaticn of
how Panel Number 1 achieved the results that are
displayed. Indent supplemental testimony.

I would peoint out first that a substantial
part of this we have never seen before Thursday
aftern ,n. And secondly, I would point out that
the C:ompany's BPanel Number l's testimony is
absolutely not understandable in terms of explaining
how the numbers contained therein were calculated

without this backoround material.

- 1724
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without meaning to characterize the
testimony, I think it is fair to say that the
calculations therein could not be reproduced without
access to this material, and you simply, the Bo~rd
or any other party, could not understand how the
Bpplicant's Panel Number 1 nroduced the result that
they did, without this backup.

I reiterate that a substantial amount of
this was never in our hands before Thursday after-
noon.

MR, GOODHOPE: Could you be prepared liuter
on in the week to go ahead?

MR. MEYER: Yes, sir, we would.

N

|
J
I
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MR. MEYER: I think that we ray he able
to proceed with Mr. Buckley and we may be able to finish
with him today. I would think it unlikely that we

~#ould be able to proceed tomorrow with the company's

Panel No. 1, which was the oricinal plan that all parties

agrzed to among themselves.

S0, possibly, the way to do it is to see
where we get this day and by the end of tcmorrow, but
I weuld dount it.

MR. GOODHOPE: All right.

Now, those -- We have talked about Mr. Buckley,
and we'll go ahead with the company if +hat's all right.

DR. COLE: It had been originally cstimated
that we would be cne week, and is that estimate stil?
reasonable in the view of the parties?

MR. MEYER: Yes, I believe it is, sir.

DR. COLE: Would it be a hardship on the
parties and you, Mr. Masyer, if it were to take the
Pane. another part cf a week?

MR. MEYER: I don't know whether our experts
will be able to review the material by then. I certainly
am agreeing with you that we should proceed on our
original schedule to see if we can do th':.

As of right now, I'm not sure that I can
represent to the Board that we will be ready by Thursday

493 074
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or Friday of this week, but certainly it makes senst
to go forth with all that we can do.

MR. GOODHOPE: All right. We can have Panel
No. 2, and they are ready to go on, is that true?

MR. LEWALD: Yes.

MR. GOODHOPE: And Panel 1 isn't here?

MR. TEWALD: Panel 1 is not here, no. It
is not here in its entirety.

MR. GOODHOPE: What other witness do we have,

does the Commonwealth have?

MR. SEGER: The Office of Energy has a witness
but he wen't -~ testifying until Wednesday. The fact |
is that he is out of town and he won't be in until
Wednesday and it's Mr. Fitzpatrick.

MR. GOODHOPE: Are there any other witnesses
from the NRC?

MS. MULKEY: fhe staff has witnesses, but I
would like to be heard on this matter of scheduling.
We have operated under a proposed schedule put forward
by the Commonwealth, and have planned ocur week accordingly

!
|

and especially since I am here alone, but in general |

this works, just the changing of the schedule works

some hardships on us.

We are clearly opposed to a delay in the

schecquling and if there is toc be a cnange we would
493 027
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like very much to have something sorted out now
so that we can adjust to it.

Zor example, the Consultart to the
Staff's witness won't be arriving until late tonight
and the Staff's witness on their forecasting, after
inguiry from the Staff to the Commonwealth and other
parties, is planning to arrrive at the erd of the
week.

MR. COODHOPE: When 4o yo. plan to put
them on on Thursday?

MS. MULKEY: We had plannecd to put
Mr. Falrig on. I think that is somewhat adjustakle,
he is not arriving.until late tonight, §nd he and
I both thought it would be a matter of a couple
or days before he would go on.

Dr.Tern will not be here until Wednesday
night, and he expected to goon the stand on Thursday.
Again, this was with th2 agreement of “he parties
and I don't mean to =-=-

MR. GOODHOPE: (Interrupting.) I mean
he may be able to make that. He may be here, it
may be late in the afternoon and he may stay over
for the morning.

MS. MULKEY: But he is coming from Oak
Ridge and it is par-icularly difficult for him and

493 028
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thzat is why we had tended toward alternocon.

MR. GOODHOPE: That's what I was trying

to £find out, and does that complete all the witnesses?

MS. MULKEY: I think that this is correct.

We have the two witnesses, and they can be separated.
MR. GOODHOPE: All.right.
Well, I just wanted to get scme ideas
of what was going to happen.
Now, do you have any, Mr. Lewald, do you
have any witnesses on this?

MR. LEWALD: Only a very Zew guestions.

MR. GOODHOPE: All richt.

We will talk more about this in the morning |
and then I think we can have a rough idea of what
we're going te go ahead with.

Now, Mr. Buckley, we can go ahead with
you and then we can go with the Applicant's second
Panel. We will call it the second Panel, and then
we'll see where we go.

Now, how long with the second Panel take,

do you have any idea? |

MR. LEWA'D: I think, I respectfully suggest

that Mr. Meyer would be a better respcndent to that .
guestion than I would be, Mr. Chairman.

MR. GOODHOPE: Well, we will trv to work

493 02 |
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out something and we can do i%t in the morning.
Now, is Mr. Buckley here?
M™. SELGRADE: Yes.
As an initial matter, I have two errors
that have to be noted. This is in Mr. Buckley's

testimony.

On page three, line sixteen, of tho testimony,

did ===

MR. GOODHOPE: Interrupting.) One moment,

we will have to swear the witness.

First of all, do you swear that the
testimony you are about to give will be the truth,
the whole truth, and nothing but the truth? .

THE WITNESS: Yes, I do.

JOHN G. BUCKLEY, Sworn

DIRECT EXAMINATION

(By Mr. Selgrade.) On page three, line sixteen of
your testimony, is there a guestions?

Yes. The Office of Energy, the Office of Emergency
Preparedness should be changed to the Department of
Energy. It was a forerunner organization.

And, on page five, line five, is there a correction,

Mr. Buckley?

Yes. We should take the word "not" out. OPEC countrieﬁ

as a group will manage their production.
Z AN
493 (30
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MR. SELGRADE:

That concludes the examination.

MR. GOODHOCPE:
you're going to put?
MR. SZLGRADE:

MR. GOODHOPE:

Now, are you going to offer the testimony,

this testimeny?

MR. SELGRADE:

testimony of Mr. John G. Buckley, on behalf of the

Massachusetts Office of
. MR. GOODHOPE:
expert witness?
MR. SELGRADE:
MR. GOODHOPE:
MR. SELGRADE:
statement.
MR. GOODHOPE:
Is that all?
MR. SELGRALE:
MR. GOODHOPE:
testimony as being , .r
THE WITNESS:

MR. SELGRADE:

Commence Court
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That is line five. ‘

These are all the gquestions

Yes.

Let us proceed.

Yes. I formally offer the

Energy Resources.

is he appearing as an

1
!
|
Yes, he is. |
|

Do we have his qualifications?

The gualificaticns are in the

All right.

Yes.

Well, do you accept this

testimony, Mr. Buckley?
Yes, I certainly do.
No further guestions.

493 031
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%:m 1 MR. GOODHOPE: All right, let's go on.
(\ 2 MS. MULKEY: Can we have copies for the
- 3 ‘ Board? T
4 E MR. GOODHOPE: I hope we can get some. :
5 Now, are there any objections to the teszimc%y
6 | being incorporatedinto the record? 1
) | MR. MEYER: No. |
8 MR. GOODHOPE: All right, the testimony !
! 9 { of Mr. John G. Buckley will be incorporated into the ?
10 | record, as though he appeared to testify under oath %
1" | in the statements contained in the Pre-Trial testimonyi
12 Now, does that complete your gquestioning? t
@ i | MR. SELGRADE: Yes, it does. i
14 Mr. Buckley ' is available for cross-‘ i
15 examination.
16 MR. GOODHOPE: Who wishes to proceed first?
17 MR. LEWALD: The Applicant has no cross-
18 examination for Mr. Buckley. |
|
s MR. GOODHOPE: Mr. Meyer?
20 MR. MEYER: Thank you, Mr. Chairman. }
2 CROSS EXAMINATION ;
29 Q (By Mr. Meyer.) Mr. Duckley, am 1 correct in saying
- that your actual projections for future increases 1
a f in the price of o0il are contained in page seven and |

page eight of your testimony, where you state

* s
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specific escalation rates?

That is correct.

And specifically, sir, on page ten of your testimony,
iine eleven, is it your best estimate that oil prices
will rise in the eight to ten per cent rate?

That is right.

For the years 1981 through 19857

That is correct.

And on line four, page seven, you project this same
eight to ten per cent inflation rate from now until
1981; is that correct?

On line seven?z

WHo, line four of page seven?

Thap.is correct.

And, final y, on page eight, line sixteen, you
project approximately six per cent increase in oil
prices for the years 1985 and the years thereafter;
is that right?

That is correct.

Now, are those price increases the inflation rates
that yov are projecting for the industrial nations
for those respective trree time pericds; is that
correct?

That is correct.

And, so, in constant dollars, you are saying that
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the price of o0il will remain constant from 1979

through the end of the period that you project?

That is the case that I hive made, yes. It is the |
case that I hope for.

And did you -- And does your testimony include a
statement that you believe that the Arthur D. Little
Panel of witnesses, that their projections of

future c©il »orices were too low?

Yes; that is correct.

Did you have made available to you the original

copy of the Arthur D. Little te:timony that is

Panel 2 to the Applicant's supplemental testimony? |

Yes, I did. }

And did you have the revised version of that testimonyé
|

filed in June 29, available to you?

Was that filed as part of Boston Edison's revised

file?

Yes.

Yes, I saw that. I didn't see that before I did the

statement, but I have seen it subsequently, ves.

Now, is it your testimony, sir, that the Arthur D. |

Little Panel witnesses, in the.r original supplemental

testimony filed previous to June 29, that they did

not project that the price cf oil will keep up with
inflation?

493 034
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They, basically, did not foresee the eventc that

grew out of the file of the Shah of Iran and the

very rapid rise and increase in the price of oil that
occurred in the last six months or subseguent to that
event?

Sir, my question to you waz, is .t vour understanding
of the Arthur D. Little wit::sses testimony, as

£iled in the original supplemental versicn, that they
did not project real oil prices?

Could you, can you refresh my memory on t..: date of
the initial submission?

Certainly, sir. On May 18, 1979?

Obviously, May occurred after December of 1978, and
the Iranian production was shut down, but 'm not
sure whether the initial study of that t;me trame,
what period, what month, 1979, they stopped with.

The most rapid price eséalation that
occurred, occurred by independent OPEC nations
decisions in May, with respect to surcharges and then
the formal OPEC agreement on the new price structure
which occurred in June.

Now, the question is that the initial
submission did rot reflect either of the two

urrences.

I guess, therefore, my answer in that

(N
.

S
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D2-7 1 context will be that they did not reflect the real
‘<m 2 prices that have occurred in May and June of 1979.
% 3! Q Sir, my question to you is, did your reading of that
'
a 4f; Panel's witnesses indicate to you that they were
|
5 P projecting price increases in real dollar terms,
{
ng whether they were projecting constant oil prices?
. y j A By real dollar terms, do you mean simple dollars
. i for barrels, or constant dollars? How do you find
e : ﬁ the difference between the two?
105 Q Do you believe the Arthur D. Little witnesses, sir,
. i will project the increases in oil prices in real
. H GeeaiT %“2i.s, and by real dollar terms, I mean, ib ;
- g you deflate oil prices for inflation, were they
' J 8 prgecting increases in oil prices in real dollar ,
¢ Hi "
i terms?
15
. A Well, I'm not sure whether they were projecting them
. in real dcllar terms or ir constant dollar terms.
- All I Xnow is that they were nc. projecting |
y . sufficiently high prices to take account of what |
had occurrcd this year.
20 l
?
21
22
23
24 :
| ‘ 2
493 034
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And w;-have astablished 8ir, that your projections
contained within your testimony is t.at oll prices
will remain constant in real dollar terms; 1s that
a direct testimony?
That is my hope. That is what I think renresents a
conservative estimate of what will hapren to foreign
0il prices. I think it is the best case that we can '
expect. I do not say for sure that it will happen.
I can think of many, many circumstances under which
the prices will rise by more than I have indicated, but

I think as a2 minimum the sovereign governme:nts ¢f OPEC |

oil expect to get back in the marketplace any increase

in inflation thr  occurs in the major industrial countr#es
from which they buy mcst of their goods. They will E
want to retain the increases that they had just hadyin %
real constant terms. i
I take it, sir, that your written testimony is your ;
best estimate ¢of what is going to happen with oil price;
in the fyture, is that correct? |

That is correct. ?
Do you know whether oil prices rose in real _.llar term;
frowm 1974 to 19797

No, they declined through 1978. In 1972 they more than |
compensated, but they certainly declined in dollars. 1

If you look at marks and yen, and some of the |
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E) 2 1 " sther stronger currencies, the real cost of importing
|
|

G/:M '
’X /¢ i1

to those countries who simply bought dellars.t> pay for

the oil, they actually had lower prices in 1978 than

a | they had in 1974. |
535 ~ Sir, how much *.me did you have to prepare your testimo%y
51} in this case? . g
. 7ii A How much time did I take in bfeparing it?
gii Q Yes, sir.
o gi! A Two =~ three hours. |
10 é “ And how much time were ycu given total to prepare, and |
- ! by that I mean, how long tefore this testimony
12 | were you apprcached by the Cffice of Energy Resources? |
13 E A To the best of my recollection 2 week or twc. i
‘ 14 N Sir, on page 3 of your. testimony, you ref.erred tp some ;
15' 196¢ testimony on a Maine Refinery before the Senate
‘6' Banking Committee, 1s that correct?
= A That is correct.
- < What was your testimony; what was the gist of vour
. & i testimony on the availability of crude oil in 19697
| i A That testimony had to do nore precisely with the
2? i availability of refined products in New England, but
: i since the hearing on availability of distillate supply
- : in New England did embrace the question of whether cer:aﬁn
' ‘ action should be taken by Federal gcvernment to cause
) ? a refinery to be bullt in Machiasport, Maine, there may
|
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.Eé'/' 1 have been questions about where that refinery was going
C 2 to get its crude oil, so that there may have been a
3 contingent question where the crude was coming for that

refinery, but the hearings, chaired by Senatcr lMelntyre
¢f New Hampshire, were keyed mcre to the availabllicty E
of distillate supply, home heating oil supply, in the
New England region.

Q Well, line 1 of page 3 indicates that you testifled on

-
<

3 the avallability of crucde supplies, is that correct?
10 A One o the queries dealt with whether this refinery
1 could get crucde and what kind of crude it would be. 1
12 We didn't have tc outline, since I was a project manage%
. 13 | for that particular project, where we planned to get i
—— 14 g the crude oll to run that plant. i
‘ '
‘s | Q And that was your testimony in that case that the crude!
v g cil would be avallable, is that correct? !
o f A That is correct. ’
) - E 2 On page 5, sir, at the bottom of the page you made %
- g some reference tc Saud! Arabia's curtailing, if I |
v 25 ; could summarize it, their policy of expanding productionﬁ
7'ii 15 that correct?
. ﬁ A That is correct.
i 1 Q Is this testimeny starting, say on line 15 of page 5,
g ! going on over to line 7 on page £, is the testimony
‘ . & | still correct, sir?
|

495 039 |
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Yes, it 1is correct. imary thrust of 1t., It

is true that in the interim the Saudis have agreed
temporarily to raise production by a million barrels
a day. Of that new amount is still a million barrels
a day lower than they were producing last December,
and I don't think it represents any fundamental shift
in their attitude towards the future.
Would you agre? with me, sir, that the Saudi Arabian
declision to increase their production of a million
barrels a day in the last month or so indicates in the
ight of the testimony on page 5 and page £ that it is
somewhat risky to predict what OPEC will do?
It is alweys risky to predict what OPEC will do. The
Arab group of sovereign countrieé éach has its own
narrow‘interest as well as the general interest of
OPEC to look at each time they meet.

Page 6, line 14, lines 13 and 14, you state that due

to a2 persistent tightness in supply the normal decline

in world demand in the second and third quarters has not

occurred thils year. Will you explain to me how tightnes#

in supply can affect demand?
Well, ordinarily in the second and third quarters cof
each year there 1s a decline in demand for products

and a cecrresponding increase in the bullding of

{
|
!
|
i
|
|
{

inventories, perticularly crude oil anéd heme heating oil}

193 040
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and refined products. It perhaps is not clear from
the testimony, but what I intended to indicate was
that because there was insufficient crude oll being
produced in the world that .the normal stockpiling and
inventory building that occurs in the second and third
guarter has not occurred this year.

I take it you aren't testifying, sir, that supply afrecas
demand iirectly, is that right?

Well, it can affect demand. Cbviously it has with the |

gaczoline consumption. If i1t is not available, demand

drops, as the summer. You know, it's not really a %
decrease in demand; it's a forced decrease in cdemand 5
if you don't have the supply available: but obviously 1
if the supply isn't there, then no matter what the demaAd
may be pent up, the actuzl demand has to drop to the |
supply.

Is it your testimony, sir, that shortness in supply '

causes demand to degrease?

I am testifying that shortness in supply directly causes
|
demand to decrease. i

Do ycu mean that the demand decreases cr that consumptioh
i
|

decreases? i
|

Consumption, but mest econcmists loock at the demand if E

you are looking at actual demand as cconsumption. Demand

for gasoline dropped probably ten percent on the East
- i
493 Q41
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Coast of the United States. It was nothing that anybodJ
wanted to and not because ;eople really wanted to use less,
but because in most cases they were forced to use less
but they Just couldn't get 1it.

Then your testimony here on lines 13 and 14, sir, is
that because of a persistent tightness in supply this
year demand did not decrease?

Well, that is not clear. I agree with you it is not

clear. Okay let me restate the point I intended to

make in that sentence.
Because of the persistent shortage of supply,f
the decline in world demand which nermally leads to and
results in an increase in inventory during the second
and third quarter, a bulldup for the following winter

|
|
|
|
|
|

has not occurred. .|
MR. GOODHOPE: This all goes back to tightnesﬁ
of supnly? ;
THE WITNESS: That is correct. But I admit f
to you that it 1s not crystal clear what that sentence 5
means without some amplification. ;
Sir, a2s a general matter, do you believe that OPEC
nations act tc maximize the present value with total
revenues over a particular planning horizon?
I think some 0OPEC members operate that way. Others
cperate not to optim.ze or maximize, but rather to

495 042 |
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see some increase in value but without attempting or
with an attempt to moderate that optimum result to
prevent recession from occurring in major industrial
countries.

Which group of OPEC countries would you put in the
first category; that is, those that act to maximize
present values in tectal revenues over the planning
krorizon?

Well, I would certainly put Libya and Algeria, Nigeria,
in that category.

T would put the British and Norweglan and

the North Sea in that category.

.
-

I would nut Irag in that category, although
Iraq can sometimes let politicgl objectlives cb§cure
economic projection.
Which countries would you put in the second category,
that is.those that are already concerned with inflation
in the industrialized nations?
Well, the leader of that group 1is ce?tainly Saudi
Arabia, the United Arab Emirates , Abu Chabi, tend
to follow the Saudi lead in that connectlion. I would
place countries like Xuwalt between the two camps,
responding to pressures of bdoth.

I would have put Iran in the Saudl camp

earlier prior to the Shah's departure. I wculd now put

493 (43
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£1-8 1 Iran more closely allied to ti.~ price hawks.
KG/RM
2 « And by "price hawks" you mean ma.'mizing the present
3 total value of total revenues? :
|
‘¥’ A That 1s correct. ;
5 | Q On page 2 of your testimony, line 20, you mentioned the’
i
8 i New England Council. Would you identify it for the ‘
7 record what the New England Council 1s?
8 A The New England Council is a group of some 11 or 12
9 | hundred businesses, primarily businesses small and largse
10 | from the six New England States, who gather together
. in this particular business assoclation to try to
12 ' maximize economie growth in the six state reglon.
13 There are some fairly healthy reoresentations from, |
14 trade and tourism tyre activitlies, some academic, a i
" | good deal of banking, a good deal of manufacturing withﬂn
” the makeup, as well as energy oriented companies.
' Q Would you identify for the record the Associated
- Industries of Massachusetts that appears on line 21 and
- 227
o h A Associated Industries of Massachusetts 1s an organizatiqn
= i made up of several hundred companies largely manufactur%ng
5 companies, small and large, avart from cother kinds of %
- industrial enterprises, who belong to the Assoclated
» Industries of Massachusetts in crder to try to improve
- the business climate for their kind of operation within
493 (44
Commerce Court cﬁ%FOtﬂqg Co.
BOSTON. MASSACHUSETTS




10

n

12

13

14

15

16

17

18

16

21

22

23

24

&

10,385

‘the Commonwealth.

In your c¢pinion, sir, your oil price pnrojections are
superior to those of the Arthur D, Little witnesses
that are pnart of the Company's Panel No. 2, is that
correct?
Well,‘they are certainly more up to date, I think.
Obviously if they had accesses to the same kinds of
data in as late 2 time frame as I did, they might have
come up with the same answers.

I was merely orojecting what I thought CPEC

-

would do at the end of June when I nrepared this

statement. OPEC has now acted, and we know what hacvened.

I had projected 22.50 welighted average group
cost to this country. I may have been 15 to 20 cents
too low.

And, with respect to the pr}ces past 1979, do you
consider your price forecast to be superior to that

of the other witnesses presented by the Commonwealth
on this subject, 1s that correct?

Yes. I have talked to a number of OPEC people, people
who 'work with OPEC countries, and I just have a very
strong feeling that they are now going to have to Try
to obtain back each year, regardless of the crude oil,
enough of a price increase to cover their cost of

importing goods from major industrial countries.

Commence Court c‘?tﬁozting 42.3 04 .
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MR, MEYER: I have no further guestions.
MR. GOODHOPE: Ms. Mulkey?
MS. MULKEY: I wonder if Mr. Cleeton could
ask his questions?
MR. GOODHOPE: Yes.
MR. CLEETON: Could I be heard?

CROSS~-EXAMINATION

(By Mr. Cleeton.) Mr. Buckley, dces your report here
in 1ts essence assume that there will be a constant
inflation?

In the industrial countries of the world? Yes.

I would say that it will assume that. There are
individual countries that may be able to aveld that,

but looking at the total mix. of where OPEC's crude is

sold, there will always be enough industrial countries

in inflationary trouble s¢ that -there will be a weighte&

average inflation insofar as each OPEC country is

concerned as they look at each vear.
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The O0ffice of the Governor's Energy Resources

-

made recent recommendations that homeowners

convert to gas for heating from '79 up to '80?
I do not know of it per se, but I've heard of it,
ves. I've heard it on radio and newspapers and
television, ves.
This is because of shift in supply of aad circulation

cf gas?

It is not so much, I think, as the result of the shift

in supplies so much 2s it is an increase in supplies
so much as a redefinition of intrastate gas that
osccurred as part of the naticorncl dcbate and final
implementing of legislation last year which sudéenly
saw intrastate gas “hat up ;ntil that time had teen
used really snlv in the stat2s in which it was
produced, Texas, Louisiana and others suddenly put
into the pot with all of the intrastate natural gas,
and this created a spare capacity, if you will, at
least spare supply of the natural gas in ekcess of
that had been available in the intrastate the year
before.

Did you think the deregulation of oil, which had
been recommended by the President and which is being
considered by the Conaress would have the same effect

b nA7
on the suoply of domestic o0il? AS)J L)4/
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BOSTON, MASSACHUSETTS



10,388

If I might respond to that by saying that the President

has already done that. He decontrolled domestic crude

0il on June 1. It is a phased decontrcl and to be |
honest with you I think that on the rules under which |
it is phased, those rules could lead to some ptoducers!
having less than maximum incentive to¢ produce oil

this year rather than next year when the prices would

be highe:, but, in any event, we have been on a

seven or eight year declining trend with the sole
exception of Alaskan North Slope crude and our

production this year is down another half a million

gallons a day from last year's level.
Do you think that the_transcontinental pipcline for-+ |
shioping the Alaskan oil to Texas or the midwest
would be in place before Pilgrim is on line in '85
or '86? ﬁ
I would doubt it. |
Was not that one of the President's primary statements;
last night that we'll have a pipeline? |
Yes, that certainly was, but meanwhile the company thaﬁ
applied- to build long since lost their- enthusiasm

and . has given up the project. So, you are starting
from scratch on that one, I am afraid.

As an energy censultant, do you know anything about

spot market prices of enriched uranium?
Z NAR
49_) ‘;jd U
”7 .
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No, I don't.
Do you know anything about the United states Navy oil
shale project in Rico, Colorado?
T knaow that it exists, but I don't know too much
about the economics of it.
Are you ac;uainted with the use in the 1350's of
the Denver Rio Grande Western Railroad of shale oil
as a demonstration of cost effectiveness comparable
£0 crude petrcleum in the United States?
Wo, but I am not sur_rised by it. I do believe it
is comparable myself. It is at least getting very
close to it.

MR. MEYER: That is all I have.

MR, GOODECOPE: 21l richt. Ms. !‘-ll;l}:e'_'.

MS. MULXTY: Mavbe T zm being too much of
a mother hen about this, but I am concerned that
there isn't an exhibit number nor a binding into the
record of his testimony.

MR, GOODHOPE: Ali right. Let's go off

the record.

(Discussion off the record.)

]

p—
| S

=
N
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MR. GOODHOPE: The guestion has been asked, t

the testimony of Mr. John G. Buckley, on behalf of
the Massachusetts Governor's Office of Energy
Resources on the need for a program to be officially
appended tc the record at the end of today's hearing
and alsc will be noticed in the record where
Mr. Buckley testified.

Now, I don't think we need an exhibit
number, but we will identify it as the testimony
of Mr. Buckley.

MS. MULKEY: Thank you, Mr. Chairman.

CROSS EXAMINATION

(By Ms. Mulkey.) Mr. Buckley, did you listen to
the President's speech last night, or have you ~=2ad
it or seen it?
Yes, I did.
Assuming that his expression becomes national
policy, can you tell us what, if any, affect it
has on the conclusions you have reached in your
testimony?

MR. GOODHOPE: What was the last part of
the question?

MS. MULKEY: What affect, if any, it
has on the particulars of the testimony?
THE WITNESS: If I take the President's

493 050
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speech last nighti, together with ths news reports

today, or what he said todiy, che news reports indicat?

a $140 billion program. I would have to assume that

$125 billion or $130 billion of that $140 billion is

going to be in the development of synthetic fuels

from shale, from cocal, and all I can say about it is

that the numbers I have seen in the development of
synthetic fuelis comes up with the cost per barrel
in the $28 to $35 barrel range, depending on how
the project goes, whether it is on stream, on time,
cr whether they run into technical problems.

You can't be too precise, but I have
talked to companies that have looked at and are
planning two, three and five million dollar project
to &velop synthetic fuels if the right rules are
in place.

I know that they are looking at that
$28 to $35 barrel or dollar barrel window, and
wondering will that oil be commenced when we bring
it on with the marginal barrel or OPEC barrel which

it will be replacing.

I think if the right regulation is in place

that many of those credit checks would go forward

under the President's program with the passive

assumption, cf course, that one way or another, that's

D

C

.
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what the market will be at by the time they get
upstream.
Do you know whether these estimates of $28 to $35
a barrel]l for substitute fuels, do you know what
assumption is made in calculating that dollar cost
about costs, or conforming to environmental regu-
lations?
I don't precisely know what part of the total
capital investment and . .osequently what part of
the cost of the barrel of synthetic crude oil are
directly attributable to either existing or changes
in the Environmental Regulations.
On piage nine of the testimony, you referred to .
a conclusi®n tha; you believe that the petroléum
users in the future will, insofar as possible, limit
their petroleum use and turn, instead, to other
energy sources; is that a fair statement of your
conclusions?
This is the last section of page nine?
That is correct. This is line 17.
Yes. I should say that that conclusion does not
include liguid hydro-carbon made from any of the
alternate or synthetic studies.

I guess what I'm saying is that looking
at oil tcday, and the marginal valve or Z?e OPEC

3057
Commeree Court :/?zpozting Co.

BOSTON, MASSACHUSETTS




el T

bl el e a

~

Fe-4 10,393
PC/em

1 ' valve, that increasingly oil users will try to

satisfy their ligquid petroleum needs from synthetic

{
3 | fuels of domestic or Western Hemisphere sources, :

rather than from the OPEC barrel.

fa

5 Q Do you also mean to say that they will try to

minimize their liguid petroleum use?

~
5

¥ Well, I'm talking about ©il needs there, and I do |
8 { have a sentence in there saying that a combination '
|
3 ) F of escalating oil costs and on certain supplies is f
10 i already convincing develcpers to seek tlese al:ernativei
" ? energy sources. ‘
|
,21' Smong those alternate energy sources, just
,3!§ sO0 you understand my point, there will be a lot of .
. 14 ', i1igquid hydro-carbon which you might call petroleum |
,5’ but it 1s going to be petrcleum ma&e from something |
18 ; else. E
,7f‘Q I don't understand. :
'8 g ~ And that is secure. It is domestic or Northern ;
16 ﬁ Hemisphere. That could still grow. We could still |
20 L use a lot more cil twenty yvears from now than we
. !
215. do today, but an increase in the large share of that
22 : will be synthetic rather than convention produced
2 é from the ground petroleum. ;
[
% TQ Do you helleve, then, that there is likely to be

4 & 3

; an attempt to reduce use of liguid petroleum products,

~J
w

” ' 57
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whatever their sources?
Yes. I do also believe that simply because the
synthetic fuels are going to be very high-cost energy
and when you have high-cost energy, you tend to minimize

its use and we have already done a lot of that in this

-

ith respect to those attempts to minimize lignid
petroleum use, using the phases in the general sense,
does your experience lead you to believe that any such

uses in New England are likely to shift to electricity?

I suppose that would depend on the price of electricity.'

I mean, right now, it is, as you indicated,
there is a very aggressive program going on to convert
from heating homes with cil to heating w%t‘ gas. There
are probably ’25,000 conversions this year. There will
be another 25,000 or 40,000 next year because the
price ‘differential is so large that it is 35¢. It
is 30¢ to 35¢ a gallon.

Therefore, obviously, as naticnal gas prices
ge up, then that incentive will be less, but,

-« " & % - s - ~ - = 3 .
similarly, electricity, €  ctric heat has been

-

W
a1

dear, it has been very costly, ané we have not

.
-

W
v
0

3

=

.
.

shift to electric heat from oil heat in the home, but
depending on the future egquation ¢of whether electric
heat is less costly or more costly than oil, you will

' 493 054
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see a shift, or you won't, depending on the sort of

economic practice at the time People are very

price consciocus now, with the high cost of energy.
New home builders will certainly be looking

at it and it really will depend on the future

availability and the price of electric heat.

Is one credible scenario that new home builders in

northern New England might shift to a combination of

woocd ané electric space or basebcard heating?

I cannot speak for the northern use of electricity.

L]

can tell you already that there has been a dramatic
move towards wood.

The average home in those three Northern

.
states in New England, the average ©il use is possibly
down in the range of 30 to 35 per cen. and since the
embargo in 1973 and '74. Some of that is due to
lower thermostats:; some of it is due to retrofit and
insulation, but by far the largest single ccmponent
is due to wood stoves.

People buying them, installing them, and
using them in one room, and basically living in that
one room.

Do you kow whether electricity is used as a backup
heating system for wood?

-1

I don't know that. I'm sure that it has a piece of the

95 053
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market. I know my numbers because we supply a great
number of independent oil dealers in thase three

areas, those three states, and they have seen a decline
in their per home sales. They have seen a fifteen

per cent decline in the first jear and a few percentage
last winter when the price moved up this last winter
another big slice of another big ten to 12 per cent
reduction in use.

So, the average home, particularly in the
northern part of those three states, even though there
stiil are on 0il, are using about a third less than
they did at the time of the embargoe.

I1f electricity is as costly as all of them,
then I would think you would see the same trend in
electricity, but I don'* know that for a fact.

Anong industrial users, is there amove to the capturine
cof waste hea:?

What?

Is ther~ a mocd to capture of waste heat?

Yes. I think a number of companies have looked at that.
This is so-called cogenezation because .ndustrial
companies have looked at the- This is so=-called
cogeneration because the industrial companies with the
larjest amount cf either processed steam generated

by firing an oil burner or heat or both, have seen
293 056
~
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their energy costs go up. This if oil energy costs
and they have seen it go up roughly 1,000 per cent
since the embarge. This is ten times, and when you
see that kind of a dramatic increase in the year
manufacturing costs, particularly if you are the least
bit energy intensive in your manufacturing operation,
you will get, you will lock at any way you can to
reduce that cost.

And I think, if I could single out any one
single sector that has conserved mcre than any one
sector in the countrv, is that one sector; the northeast
company between the New England companies that use
a large velume of 0il to run their plants, to provide
the processea steam to generate power to run the plant

; .
and heating it.

There has been a very dramatic increase in
conservation.

Do you know whether the technology to capture waste
heat relies, in part, on electricity?

No, I don't. I'm not an expert in cogeneration.

o
(&1

Okay. On page six your testimony, there 1s a phrase

that I, frankly, I had difficulty understanding the

signiiicance cf it.

Now, you refer..d to unfamiliarity of new

o
e
)
r
w
o
o
"
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i
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apanese and Europeans with
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! ﬂ Q (By Ms. Mulkey) Could you explain to us what the

. 2 | %in?® of unfamiliarity +ith the spot market is? |

G-1-1 3 A Well, what has happened here is a very sharply
' £ s aczelerating trend under which the madsr Internaticrzl
E oii componies: the familisr names of, Rgyel, Duteh,

8 | Shell, British Petroleum, Exxon, Chevron, Mobil and !
: ? others: have decided, mostly, that since their marcin |

8 on the barrel is what they now have to buy from the |

PEC countrv or buv on the spot market, either one,

©
o

10 that thev are no longer in a position &2 supply

11 smallar independent refiners, that they used to

12 either go cut and szek that business and were

13 anxiocus +o supply an independent Japancec sunolier |

th

s
0

crude oil, narticularly when they owned th=s

1§ sroiuction around the world bhecause the more »ro-

8 : duction that they could sell, the meore profit that

17 | thev made:; what has happened here is 2 cradual

!

18 reduction in ecil available to those internztioncl

’9j companies as country after ccuntry, OPEC anc non-
_ 20 | OPEC, have naticnalized and taken over their

2 n production.

22 i Then this last disrunticn, starting with

23 the fall of the Shah of Iran, has just led many

24 of them to believe, and some to state publicly,

2 kbt e faase vk T
- weel » S was S

P . . - - - e

2 gnct shay zre shesing cut ¢
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and that when current contracts are up, they will
write rc mere, and that even those contracts that
they presently
will be suppliel only par.iclly during the remaining

. - - - O -~ -~ o~ -
€ec S TS Niviswisd O

Now, as a result a great number of refinery
companies around the world, here, Europe, and
Japan, are going out on their own and talking to
sroducer governments, brokers, anyone they can LulX
to to try to get back into their svstem the crude
’

oil that used £5 be supplied by the majer intexr-

-

b %
nationals.

prespect of lower refinery runs, and that is the
last thing that they want to happen, so they will
=0 to anyv length to pay anyv price, almeost, in
order to get an extra cargo of oil or two cargoes
of oil. You have that kind of pressure put on 2
relatively thin volume of oil that is con the
spot . market. You see those spot prices sharply

ocutrunning the official prices established by

OPEC, for the great volume of oil that they do move

BOSTON. MASSACHUSETTS
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e 1 | current spot price situation for crude to go up
p | |
' e 2 ‘ as high as $40 a barrel, and even for conventiopal _
3 Middle Fast type, Saudi Arabian light, or Iranian
4 light crude, the price is well into the third,
5 | middle thirties per barrel.
6 There has some drop since the Saudies came |
7 back in with this extra million barrels a day.
8 Prices have fallen off a bit, but they still, in |
- El ‘ the case of Ssaudi Arzbian light crude, still are ‘
0 | ten dollars, twelve dollars a barrel hicher than |
: ‘
" the official price. That is just mart of the
12 explanation why that pressure was built.
| -
‘ 13 | MS, MULKEY: I have no more questions.
14 MR, SCLGNADE: I have a few more cuestions
15 on redirect,
6 | MR. GOCCHOPE: Go ahead. Proceed.
17 ; REDIRECT EXAMINATION
18 | Q (By Mr. Selgrade) Mr. Buckley, in response to a
19 cuestion by Mr. Meyer, you said that your forecast
20 | of your projection does not operate 2 component
21 for real price increase, 1Is this because vou believe
22 that there will be nc real price increases in the
23 | future or is it rather because you want it to
24 | provide a minimum or a floor type of forecast?
' 25 A It ie Becau~2 I thousht ven ocurht to lonk at the

| : ’ N NOICIAL
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best case, the floor case. 'that case I think will
pravail if there are no international interruptions
in supply, no more problems that will generate
embarge tvpe activity or other cdecisicns tc reduce
oroducticn as a result cf gressure frem the Middle
East. It is I think, the best case that you can
look at.

There are many, many things that could
happen to disrupt the production. The fall of
the Shah of Iran has disrupted the current market
and driven up official prices of every country that
produces ¢il in the world 60 to 70 percent. The
only country that hasn't gone up by that percent
is Saudi Arabig. Theyv have only que up 45 percent.

Every other madjor nroducinc countrv
inside and outside of OPEC is now up fcr the vear
60 and 70 percent, and in some cases even a little
higher than that.

That kind of rapid increase resulted from
a disruption. Now I am saying let's assume nc

disruption., If there are no disruptions, then

4

think that OPEC will have to be satisfied, and
will be satisfied, with just tryving to offset the
inflationary costs that they perceive are being
gacced “acl: 45 them in the cost of immerting coode

o SN

2
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that they need, and they will try to counter that
by raising their prices modestly, eight, nine, ten '
percent a year, if we are lucky. If we are coing |
to run at 12 and 15 percent inflation, then
obviously they are not going to be satisfied with
eicht or nine percent. - |
But if we can get a grip, which wen't
be easy in the short run because these very OPEC ¥
prices, coupled with cur own government's decision
to decontrol are proof that are putting enormous |
pressure on our econcmy 2ll by themselves., I
weuld estimate if vou look at the President's
decision to decontfol domestic crude, let it co
to the 0PEC level, coupled with the OPEC decisions
that have élready been made in the first six months
of this year, you are going to be adding two per-
cent to our inflation rate; that is, if it was
seven and a half, it is now going to be ten this
vear and next year. Next year because we get more
of the domestic.
So, if you ar2 going to lock at a ripple
effect, because you just don't have a direct cause,

vou always have a ripple, t“he t¢ruck driver that

l‘,

ays the extra diesel cost just doesn'’t pass it on:

o I -
euzlly noets more

S -
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in interest, so you have a ripple effect in fact
which adds another percent.

So, I think you are looking at three and
a half percent inflation in this country just from
oil ‘prices alone. This year and next year. That
means that to get down to eight we would really
have to get down to four and a half. I think that
is going to be very difficult.

I am still amazed that the president tock
that course, but he did. I think we 2re looking
at very difficult times short of a massive recession,
short of a depression, of getting inflation down
to meore reacsonable levals over the next few vears.
Mr. Buckley, can you identife currentlya country
in the Middle East that might present the possibility
of another supply disruption?

Oh, I can name a lot. All you have to do is read
the daily paper and you know that the Ayatollah
Khoumani has problems. He is continuing to kill
people ard some of his trusted lieutenants are
continuing to be killed. The most unstable area
in Iran, outside of the northern border area where
the Kurds live, is in the oil fields. That is the

area that is dominated more by labor, a leftist

" . S
<e2ninc, no- that's £illed by the Lwvetollzh theoeunm
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and the changes that he is making. You will notice
that when they were sabo*aged last week in Iran, it
occurred in blowing up 2 pipeline from the oil
£i2léds to Iran's big refinery, the Abudan Refinery,
the seccnd largest refinery in the world. That was
obviously an effort by those dissident groups I
am talking about to shut off the flow of products
within the country, embarrass the government.
Betwaen the civilian government and the

ious government there is constant clash., I

-
- -

04}

have to say that Iran is still a very u.zluble

place and that even the three and 2 half billion

s
1]

1s a day that they ars now procducing and

arr

-
..

“

is ver¥y vulnerzhle.

v}

A
-

e

"

There are 2lso problems in Cmar, a sraller

producer, but nonetheless cne that produces very

high guality crude. That is a very iffy situation.

(B8
b

There ave difficulries in eria, The

‘.
-
o

)

Nigerians have crdered the turopean companies

operating there, particular Royal Dutch Shell and

BY

yae

to state and sign legally that each vessel that
cemes inte that company to load crude oil has not
called on a port within the prior six months, a

e . . - - &
sext thet would be fiiodesizn of

5 49 ’ey
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feed crude oil to Israel or feed crude cil to South

Africa.
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(Continuing) As a result, continued petroleum
availability of Nigerian crude has dropped because |
they can't sign these statements in some cases, |

rican cermzanies in Nigeria were ever asked

w

ané if Az
to sign that doccument, and given the emoticnalism
that exists in Black Africa, vis-a-vis Rhodesia
and South Africa, American companies in Nigeria

would be asked to sign that kind of a statement,

it would be a clear violation of U. S. law. A
clear secondary boycott which they aren't
allowed to participate in, anéd we could lose all

of our Rigerian crude which is currently our seccnd

| S

argaest source, about 14 percent of all our crude,

1
1o

1

).
|

on, two hundred thousand barrels a day,

-

am
comes from that country. That one is simmering
along.

Mexico is in technical difficulties in
delivering only 60 percent of their crude now that
they have contracted for. Mexico, which is not
a2 member of CPEC, has also now raised their price
up to $22.6C, which lays it in the United States
at cver §$23.

I think when you look at the list of

-

all the countries that produce o0il around the world,

Nt amal PV Sa Ll AL Yam Tae A T I%een Sommmyeemom s S e e
~ .- - o dn B -~ - . ‘ - ake e . - -
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weeks ag. that he was going to stop production for

two vears, and then he said I didn't mean it, we

are just studying it.

the political instability, beyend the ongeing
negotiations on the Palestinian state, beyond the
cngeing Egyptian negotiations which we are a jrrty

of with Ambassador Straussy---
DR. CIEETON: Mr. Chairman, some of this

testimony is entering into the ar2a of coniccture,

()

and I wonder if this is expert testimeny that the

'O.

witness is capable of testifying.

A

MR. GOODEOZE: Well, finish vour answer.
Go ahezd,
(Continuinec.) wWell, that last point is an area
where obviously a number of the states that I
identified earlier frcm the Commonwzaalth's gquestion, |
have very strong emotional feelings about, and
they cften, as they did in 1973, will invoke an
embarco against this country which they did then,
simsly because of the role they see us plaving
in that area.

In short, the availability of crude oil

to this country from all the major producing
::r -
93 0
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! ; uncertainty. That is one of the reascns why the

| |
. 2 :t President wants to chance and make us less vulinerable. |
\
- I don't think we have ever been as vulnerable as
4 we are today to this kind cf disruption. Ther is
B no spare capacity anywhere. These disruptions could
8 happen. I am not counting on them happening. I
. 7 hope they don't happen. But if any one of them
8 : did happen, 2nd we have plenty of precedent for
: 2 them in the last decade, then cbviously my projection |
0 would be far to low. You would have another leapfroc

1" | li%e we 3just hzd in the last six months.

12 MR. GOODHOPE: ind do vou have any further
‘ 13 questioms?

14 MR. SELGRADE: Just one more.

15 Q Mr. Buckley, you testified that after'l?ss or .:286

16 | the average infla ion rate of importing countries

would come down to six percent. I think you per-

8 | haps answered this before. 1Is there a possibility
g that it would remain above six percent?
) 20 A Zes, there is a possibility that would remain

(9]
.

above. I am counting on the President’s initiative

22 last night and today not to sclve all the problems

23 of the world, but to get the ccuntry headed in the

.
&

kiné of éirection where it will be by mié-1%80 by

Ih
)
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and I think that once we get that technology in
place, we will then have a much ¥rger say about how
much we are willing to pay for OPEC ¢il because
we will have some alternztives available to us
here. They will be high cost, but I think once
they are in place and coming on in larce volume,
they will act as a cap both on inflation here at
home and OPEC's aspirations for higher price
increases,

MR. GOCDECPE: Any further guestions?

MR, SELGRATNE: No further cuestions.

MP.. GOODHOPE: Thank you, Mr. Bucklev.

DiZ vou have some questions? 21! richt.

IM. COLE: Just 2 couple of cuerstions,
Mr. Buckley. 1In response to a question by
Ms. Mulkey concerning the implications of President
Carter's address last night and how tha: would
impact on your testimony or your conclusions,
your testimony deals principally with the supply
and price of 0il?

THE WITKRESS: That is correct.

MR. COLE: Coul?d you first for the record

describe hew the sueply a~d price of oil would

s&ct uson the subiect ﬂg‘z“~*scg’§t:c;1 sezzing,

BOSTON., MASSACHUSETTS
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which is the need for Pigrim 2?2

THEE WITNESS: I am not an expert in the
economics of nuclear power, and it is difficult for
me to 2ssess, to put my testimony against that
equation you are looking at.

My testimony is designed only to give
you a framework of where I think oil prices are
going to be, and since oil is a large component
in a ceneration of electric power if you have fossil
fuel, like running on o0il, of the alliernate economics
of doing it that way would be . it is decided to
go that way rather than nuclear.

I guess what I am saying is that I caan't
take what I have said and in a meaningful way
compare it with the economics of nuclear, because
I am just not an expert in that area and I would
hope that perhaps other pecple can do that for
you, but I can't.

MR, CCLE: Okay. Well, is it fair, then,
to say that all of the things being equal, an
increase in the price of oil would make other
alternatives--

THE WITNESS: (Interrupting.) More viable?

MR, COILE: More viable.

S ETRCoN - "
=88 Ko cuasti

T WITNE Xo ou or.
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g-2-6 i _ |
L ! MR, COIE: 1Is that the substance of your !
. 2 testimony? :
3 THE WITNESS: That is correct.
£ MR. COIE: Xow, you made a comparison or an
5 evaluatcica of the price of one of the Applicanti's ;
6 | panels and your conclusion from that is that from i
. ? the supply and price viewpoint their estimate was
8 | conservative: is that correct, sir? ‘
9 THE WITNESS: That is correct. Too low.
10 | MR, COIE: Too low 2 price? ;
"o THE WITNESS: That is correct. |
12 | MR, COLE: For oil. rLo you or have vou ‘
. 3 | made any estimate of what would happen to the supply | ‘
14 :, anéd price of oil if the points that were raised bv
15 | President Carter in his address are in fact fulfilled
6 | and we stick to this program, what would happen
17 ' to supply and price of o0il as commred to what your
8 ! sresent estimates are, sir? |
19 THE WITNESS: I think my estimates through
. 20 | the short term, which would be up throuch the next

21 five to seven yvears, we would still have to face that

(& \

2 as possibly the best case. I would hope that if
a3 enough of this program is implemented, there would
24 be a moderating trend because there wculd be more
‘ 25 and mcre centrol of the totel muther of hydrocarbons
Commerze Court ’?zco.twg Co. P ‘,‘ U ;;':Li‘_‘_g
BOSTON. MASSAC-*USETTS_, 7 "lu, i’i
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MR, COLE: But is that a change because

of the President's policies, or is that the way you
predicted? '
THE WITNESS: It is a confirmition of
what I earlier predicted.
MR, COIE: I have no other gquestiocns.
Thank you, very much.
MR, CALLIHNAN: One small gquestion. A small
housskeeping metter. Would you give to me pleace
2 conversion factor between callons and barrels in
the context ¢f rour testimony?
THE WITNESS: Yes.

MR, CALLIMAN: Ané in the contert of the

W

b

m

?

18

way the terms ar ndied around these day

-

TITHE

in

S

.
N

gallon-- there are 42
gallons, United States gallons, not imperial gallons,
U. 5. gallons, to a barrel of oil: so that if a
barrel of oil is sold at $21 a barrel, that is 50
cents a callon.

MR, CALLIEAN: Thark you.

Zn these rapidly changing times, it is

ifficult to 2f%ix conditicons to statemente such

fh

as your testimony, and this is no criticism of you,

so when you make comments such as those on page four
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that we are using here at home or within the hemis-
phere.

That is why I project iower price increases
out bevend 1585. Between now and then we are
vulnerable. We are going to stay vulnerable. There
is nothing much we can do to change that. We are
going to conserve in order to stay within his
numbers-- eight and 2 half million barrels a day in
1977, and I suspect when the final details of his
guota system comes on you will see some reductions.
I don't think he really wants to shut dcwn plants,
or hospitals, or schocls, or homes; if we don't
have enough oil or there is only one place we can
get it and that is to inport'.tﬂ But we will have
to wait and sze what those details are.

MR, COLE: You, sir, you indicated just
2 moment ago that you thoucht past 1985 the price
would net increase as fest, providing Presidenc
Carter's program is fulfilled. Do vou think that
is realistic?

TEE WITNESS: No, what I meant is I wouid
lock for more moderate a price increase towards
the end of the eighties and I am looking at the

beginning of the eighties. But I think I have

o

iresdy Indicatad thzt in rmv taetimony.
49 O/S a6 "3 €
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for a time frame, and I am sorry, I have got to
d2%fine a new calendar here to b2se thies on, and I
want to define 2 calendar that has a zero point of

e ea=- - hetween the SALT talk in Vienna

whizsh

)oe

and the Tokvo summit. I think a little bit of a
small positive gquantity in that scale dates on my
calendar an OPEC action.

THE WITKESS: Okay.

wo  CcATITIEM. Now, do ver see values on

page four where I repeat you spoke of recent OPEC

actions, recognize that OPEC price increase which

I just described cn my calendar?

493 074
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THE WITNESS: What you are talking about
was the one that went in place on July 12

MR. CALLIHAN: 1If I knew that I wouldn't
have had to invert 2 calendar. I am sosry.

THE WITNESS: The one that was announced
a week before the Tokyo summit?

MR, CALLIHAN: I thought it was about the
time of the Tokyo summit.

THE WITNESS: It may have been announced
a day or two before the Tolkyo summit.

MR, CALLIHAN: OCkay. That is the cne I
am talking about

THEE WITRESS: That haé not taken place when

I wrote this testimony. The time frame here is 2
very simple five percent increase across the board

January 1. That is what OPEC acreed to in Decerber.
They had planned to go fourteen and a half percent
for the year, five percent in the first guarter

and ancther percent in the second gquarter and so
forth to get up to fourteen and a half., By the

o3

ne April first came, the beginnin £ the second

m
(8]

quarter they decided rather than to go X percent
per guarter, they would do the whole fourteen and
a half percent thun. so they tzke the five percent

up toc fourteen an?

1937 075

# f
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half percent by April first.

They also decided that each individual

country if it wished, could add a surcharge over and

above the normal gquality which 1s two and a half

oliars a barrel. Now, during April, a little bit

(oN

of that oscurred but nct much.
During May, everybody added a permissible
surcharge a2nd then some went above the permissible

vrcharge, and so when thev met in June there was

n

encrmous pressure to get the Saudi Arabians who hail
onlv moved fourteen and a half percent up near the
level and to reunify crude pricing, because in the

oast the Saudi's market crude was 2 group where all

h

84

u-

2l prices were denominated.

other prices, oi
Thare would be some a little hicher, some 2 little
lower, depending upon the freight, the guality

differentials, each individual OPEC country would

roup arcund that so-called marker price. That

Q

objective failed.
Saudis dié acgree to go from 14.54 +o

218 2 barrel. That was 2 new flocor, but they are

the only cnes at $18. They each then kept the right

to add quality differentials, freicht differentials,

ling.

"-

2and surcharges up to 2 ce

nenr, Shev have far the €
e - 2 £
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ceiling imposed of $23.50 a barrel, sc you today
have Saudi Arakia at $l8, FOB. ibva, Algeria,
and Indonesia and Nigeria at $23.50, or within a

-

few pannlias, depeniing upon the guiality of the

)

~ e S
Saxae, an

{89

haw s Ak
- - - = S -

i

dollar range. So there is no unity. All there is
is a new floor and a new ceiling, both of them
much higher, and an increase in the weighted

aversa

@ cost to us which, as I say, is coming cut

W

at arocund $22.60 on an average of all the crude that

had projected in here $22.50 tut that
was Dbefore they took their action., I+ is ceminc

i 18 4 1 1. Bl b e ey At A S a See i am S
ec, =< ¥ ¢ X X a2er weE O ox Ch et s anc

- ’ -
-

whot £he new nrices ars

14

. 1t is coming out a2t atrout
$22.60, plus a little increment for spot crude which
is coming in at a little higher price.

So, I now think that thev will =it back
and they won't increase prices any more this year
short of some interruption in supply, some dis-srtion
or disruption or cther event c¢f that kind. Syt I
do expect that next January they will begin increase,
hepefully, modestly, but a2t least in keeping with
what these parameters that I have talked alp ut,

. = e
namely, tha ra<e of in
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they are selling. So, the time frame of most of
this action that I have described here is really
from the first of May to the two days before the

Tokyo summit. The third week in June,

493
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po/en
1 E “R. CALLANAN: At the moment, then, the
. 2 i[; value you gave is low because of that?
0;% THE WITNESS: No. I'm only low about ten
4 i cents.
5 t I came up with the price of $22.50, and I
s | think if you take the actual crude that will bring it
g 7 in, and a lot of it won't get here until August,
8 but when all of the crude reflects what I have done on
9 July 1, it is gecing to come out in the range of $22.50
10 to $22.75 a barrel, average. This is not counting
1 the.spot market.
12 With this extra Saudi increase of 1 million
. 13 barrels a day, I don't expect the spot market to be
14 as wild as it was during that second guarter of the
15 year, and I would hope that that Saudi action,
16 particularly if it is continued to the rest of the
17 year, instead of just the quarter, will operate to
18 hold the line on current prices, and not permit them
s | to jump above the ceiling the way they did in May or
20 ! June.
21?% MR. CALLAHAN: You led into my next guestion t
225; which was to have been, and really is, how dces the i
o k spot market influence the figures that you gave, Or é
24& to put it differently, or do your estimates recogn-:f i
. - I‘ the spct market? 4(}3 019 |
r it

1 > -
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THE WITNESS: I have referred to it only
aS a pressure mechanism which tends, if the price is
in the spot market very high, to kind of force the

OPEC countries to get their official prices up higher,

£o0o.

The spot market, as I have indicated,
particularly since the Saudi position ten days ago

to increase production, has fallen somewhat. It has

fallen ten to fifteen per cent of what it was a month
ago.

The spot market is a very small volume of
cil. It ranges frocm two to five per cent. It tends
to be larger today than it used to be because scme

of the producing countries like to sell on the spot

market. 1Iran is a good exarple of that.

Now, this spot market, basically tells you
what the market will be, and in times cof shcrtages,
the amount for that extra cargo will be very high.

If it stays high, as it &id during the firs: half of

r
e

0

uts

3
£ » P
ais yedar, it

o

enormous pressure on countries wi:h

¥
5
[
ot
o
f

production like Ontario.

They produce

o
o
(o}
I
r
3

million barrels a day for
crude being scld. They see
from McGraw-Hill Publications, and they see that their

oil is $38 and $40 a3 barrel

. . 493 (080
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down to $21, and they say, hey, if anyone is going to

make that kind of money, it is going to be us and not
some o0il company or some middleman or some broker.
Why should we let them have all that profit?

So, it tends <o support their analysis that
there is a short supply of a very tight market and
that they can seek that optimum price, official optimum
price that we talked about earlier.

fo, it does have a very pronounced impact !

on the psychology ¢f the OPEC countries, locking at

(1]

what their price ought to be; their official price
for all the barrels.

And the fact that it was as high as it was
during the full first half of this year, let them.
it was one of the reasons that they moved that hich
and fast as they did in the official price.

MR. CALLAHAN: And did you ==--

THE WITNESS: (Interrupting.) No, I did
not count it in my U.S. computations. We did not
bring in any spot oil during mcst of the second guarter.
it was against the rule.

We are now bringing it in, and it will mean

our awaited average crude cost is not going to be

$22.50 cr $22.60, but it is going toc be more like
$22.00 or $§25.00, even if we iu bring £ive per cent

Commenze Couxt -Q%Pe: Co. 4E}3 {}?I
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Hl'4 Il
Do/em !
in from the spot market because each of the spot cargoes

2 | is going to be five to twelve dollars higher than the |
| |
it P !

3 ! official. }

a | MR. CALLAHAN: As you are aware, these A
I f
l

5 | proceedings addressed this subject earlier, and on '

8 : tho® occasions I have taken the opportunity to ask ?
| |
| |

: . , |

. 7 | a particular question and I can't resist taking that |
i ?

8 | opportunity again. i

= ;. N » > - I

9 | The guestion is, essentially as follows, i

0 ! and it also has to do with conservation and if we
3] !

13 | will set aside, for a moment, your earlier remarks
|

12& about supply for seeing a decrease in demand and
fh ; . :

. 13 : loocking purely at -onservation, will you comment,
!

14 ! . pliease, on your observations and your opinion of how
|
l e e , . . ’

5 | the public in this country is reacting or can react

e I or perhaps will react to truely conservation of our
1 3 - N - L !

'y ' own supplies and the context ¢f that, of course, if

181\ just feeding the rresent situation. It is more and

> i
|
‘gg more strongly into the vicious inflationary pattern
1
5 ? that we have experienced and may continue to experience.

|
2 Among the arsenal of weapons we have to
21

address the current situation, the most potent single

22 | X

l
= l weapcn, short-range, is conservation. There is not
23

| much you can do ¢n the supply side, shnrt-range, to alter
24 . .

. the situation.

25

g
& &)
™~

g4 2 ~ 7
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When you look at conservation, you have
to look at total conservation and energy use and
conservation in ¢.il use.

.
total

Total conservation in energy use has taxer
place, but most of it has taken place as a result cf

conservation in c¢il use because oil prices have been ,

sharply increased.

The most conservation has occurred where the

price incrsases have been the most rapid, and the
use of industrial fuels, as I indicated, in the ’
New England area, which uses a large amount of

industrial residual fuel, imported from abroad.

You have seen a better than twenty per cent
conservaticn by industrial users since 1973. They

get the same output today, using 78 cr 79 barrels

instead of 100 barrels we got five years ago.

Home owners have conserved, particularly

those cn hcome heating o0il. There has been a thirty-five
to £fifty per ceu. srice increase in five, six years.

You have seen the conservation in natural
gas, resideni.al use, because that price has bee
much lower. You have seen some ¢of it here, but you
haven't seen much of it down closer to the source of

. : = 3 . ‘ AR
procduction from where the price is substantially lower.
You have se.:, On new plants, on ca~ital

- - . -
Commence L outt <N'eporting Co.
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expansion, on economic growth, in that area, youv have
seen a lorg tradition of energy use, which were
almost £ifty yvears, grew on a one-to-one basis with

economic growth.

ey

If you had an extra unit of GNP growth,
you had an extra unit of energy growth.

In the last six years, we have gotten that
down tc .66. So, for each unit of economic growth,
it is now only .66 units of energy, overall energy
and not just oil.

I think that cais will continue. I think
we will get up to .5, maybe even below that. Wwe
have done better than any industrial country in that
regard. Our cbnservation, since the embargo, has
been more dr.matic and our new rate of using energy
for new GNP growth is better today than a vear ago,
though we are, they often complain abouv it.

We have, of course, used gascline more
efficiently because of mandated standards of
automotive eff.ciency. The average car today is
fifty per cent more efficient than six vears ago,

and that is going to keep up to twenty-seven and a

half a gallcn and then it is going to go uz £rom there.

Com.m'::z ouzt :';fzpo':térza G .
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we will stabilize and start using less of it because
we have more efficient automcbiles.

Now, beyond that, the biggest discretion
we have in use of petroleum product is gas.

As certain amounts of gas used for business,
that's non-discretionary for the most part, but there
is still a good deal of discretion in private
autorobile driving. Some of it is required and some

s discretionary.

b

To the extent that we can, that people will
use that discretion, both because tay are forced to
because of lines or because they genuinely believe
we have an energy problem -- and I think more arnd
more people are believing it and they are not
believing who is responsible for it or they are
sometimes blaming their own people, I think == but
nonetheless, they éo believe that we have a problem
and the President, and I hope that Congress will
continue to get that message out.

Bacause when yvou call upcon the people of

it

Lo
-4

n

-
-

country to do something and you convince them

+ needs to be done, and it is now in the national

=

interest to do it, they all respond.

S¢, I would be hopeful we could get some

gdditicnal consarvation in the discretionary use

Cam.num Coutt :pzbo:téng Lo.
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of gasoline that would help, that would have
continuing and growing efficiency in the use of
energy related to industrial and eccnomic development

and it will ccatinue to see and extend it to cother

(10

nergy forms of conse
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place in use of industrial fuels and home heatng Zfuels.
MR. CALLAHAN: That's all.

MR. GOODHOPE: Thank you, Mr. Buckley,

{R. GOODHOPE: We will now have a ten-minute
recess before we c¢o ahead.

(Whereupen a recess was taken.)

Commerze Court =Nepoting Lo.
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(The hearing continueé at 2:25 p.m.)

MR, GOODHOPE: The hearing will be in order.

Mr. lewald?

MR, IEWALD: Your Honor, I am going to call
Mr. Turner, Mr, Godley, and Mr. Hanna to the witness
stand. :

DAVID HANNA, T °°° TURNER, NIGEL GODITY, Sworn

MR, IEWALD: Your Honor, I would like to |

have marked for identification a multi-pace document
entitled "Applicant's Revised Supplemental Testimony

on Meed for Picrim 2," which document bears the
caption ¢f this proceeding.

(A multi-page document
Applicant's Revised Suwople-
mental Testimony on Need for
Pilcrim 2 was recesived and

marked as Applicant’s Exhikit
Number 19 for ldentification.)

(By Mr. Lewald.) Gentlemen, if you weould state ycur
names and addresses for the recordéd so the reporter
may get started with that?

(By Mr. Hanna My name is Savid Hannz, emplcyed by
Arthur D. Little, Inc., and my address is Accrn rark,

Cambridge, Massachusetts.

> . -~ -— = -
(3y Mr, Turner) My name is Tarner, a2nd I am
Svmem T Aagra S ey T et = - laat . Criovy2 mee trhr 2A”vnees T
sicved By lLethor D, Littlie Cuossrny, 2ddrecs I:
-7

e - 495 08/
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also Acorn Park in Cambridge.
(By Mr. Godley.) My nare is Nigel Godley. I am
employed by Arthur D. Little. My address is Acorn

~ - fa e
park, Cambricse, la3s.

(B

sentliex tled

-
b ———iaw ey

-~ < - -
2, T show you 2 cspy of 2 decument ent

- g - - - -

"Applicant's Revised Supplemental Testimony .on Need
for Pilgrim 2," which has been previously marked as
Applicant's zxhibit Ko. 19 for identification. I

—~——
- -

the dcocurent

ko

d mm -
—es o

ot R 2 B maaus
WOULG a3K YOu

which becine "pznel 2," and is thereafter followed

by some fificen pages and 2sk you if you can identify

that exhibit as being the prefiled written testimeny
which you svkmitted in this proceeding?
(By Mr, Zanna,) It is.

(By ¥, Turner.) It is,

Now, are there any changes cr correctiocns that should

be made in this copy which has been marked Applicant's

Exhibit 19 for Identification?
(By Mr. Turner.) Xo changes.
(By Mr. Godley.) On page 2. On page 9 we would like

le 0of the figure to add the words

[N
or

to amend the ¢

th
o

er "light". So that the title should

@

"type crude”
read "Price Forecast for Saudi Arabian Light Type

Crude rOB Pas Tanura."

v

BOSTON. MASSACHUSETTS
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which is contained in the exhibit following the cover

sheet "Panel .* true and correct to the best of your

knowledge and belief?

A (3y Mr. Turner.) It is.
A (By Mr. Zanna.) It is.
2 (By Mr. Godley.) It is.

MR, IEWALD: Mr. Chairman, there is some
rather awkward motion, but we would like to move the
admission of that part of the document, Exhibit 19,
which follows the sheet marked "panel 2" within

vhibhit. Ordinarily we would ask that the entire

]

testimony be incorporated in the record as if read,
| but because we are dealing with it piecemeal, it is
somewhat of an awkward canonical problem.
MR, GOODHOZE: ¥hat do . .u want to do,
type it write into the record, or just attach this

as an exhibit?

‘ MR, ILEWAILD: We could, with the permission

| -
| and acguiesence of the parties, have all of the
document incorporated into the record as if read,
subject to a motion to strike,
MR, GOODHOPE: All right, as of this time
we will bind the entire exhibit as given, but it is

&

understocd that only the part pertaining to Panel 2

. a‘\.._

Lhat sammen~as -a2ck in 2 littla over ala(?_.4
~ (ﬁg* ” o

Commenze Louzt Ff..o'*uzﬁ Pgﬁg ﬁl
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the volume ie ndmitted into evidenece and
the vecord. e will werry aboul the cther front
half when we agot to it.
MR, IZWALC: Thank you.
(Exhibit Number 195 for

Identification was received in
Evidence.)

MR. IEWALD: I have no further questions of
the witnesses and they stand ready for cross-examination.
MR .GOCDHOPE: We will start with the

Attorney General.

MR, MEYER: Certainly.

CROSS-EXAUINATICY
(By Mr. Meyer.) Mr. Turner, do I take it that you are
the or momb2r of this panel with respect to the

Arthur D. Little lenath of ermloymeant?

(By Mr. Turner.) Yes. |
All right, I will address my questions to you, and ;f t
other witnesscs feel that they wish to supplement E
your answers, please do so, but I will ask 211 of my
questions of veou directly. f
irst, would you agvee with me, Mr., Turnar

bl .
Y LIRS ALY

that in ovder to forecast the price of crude oil,

3 e S ' -~ o5 D > - 2 -~
one naads T TaAe estimdies ol aWm nd/evic @lastidicy s
. > - © 4 1T e
ot a3 @ spaciflc inpuc wWon v ant.

~ e~
U‘}&i:a‘.':x.::“t tallods.) -..fm,,?
Commence Couzt =Repo : ’3’-
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Mr. Weiner, please state vour name and business address.
Benjamin 4. Weiner, Boston Edison Company, 800 Boylston
Street, Boston, Massachusetts.

What is your present positiom?

I am Vice President - Power Supply Administratiom.

What positions have you held with Boston Edison Company?

I began my employment with Edison in 1953 as an Electrical
Engineer. In 1957, I was assigned to the President's staff
and, in 1969, I was promoted to the position of Assistant
to the President. 1In April 1973, I was appointed Vice
President - Power Supply Administrationm.

Please describe the responsibilities and duties of these
positions.

Since joining the President's staff, my duties have inc luded
tte negotiation and preparation of bulk power purchase and
sale agreements, including system and unit sale contracts
and joint ownership arrangements covering various typ=zs of
generation - hydroelectric, fossil and nuclear. I have also
negotiated and prepared contracts dealing with transmission
rights and charges. Since becoming Vice Prusident, I have
also assumed general responsibility for all of Edison's
bulk power supply purchases and sales and rates for

wholesale and resale sales. Additionally, I am Edison's



w N -

10
11
12
13
14
15
16
17
18
19
20
21
22
23

nile

representative on the New England Power Pool (NEPOOL)
Working Committee as well as an Alternate member of the
Executive Committee. These positions require me to keep
closely informed on the various activities of NEPOOL
including the operatiom of the New England Power Exchange
(NEPEX) and the New England Planning Staff (NEPLAN), as
well as new generation scheduled by other New England
companies and other matters relating to bulk power supply
in New England.

I am a member of the Company's Rate Committee which examines
all proposals relative to rate schedules. The Company's
NEPEX Biliing Group and its Coordinating and Expediting
Division, which F -~ the responsibility for scheduling all
the Company's major construction programs, except for
nuclear, report to me.

Would you briefly describe your educationmal and professional
background?

I received a Bachelor of Science degree in Electrical
Engineering from the University of Massachusetts in 1953.
I have completed the Harvard Business School Program for
Management Development. I am a Registered Professiomal
Engineer in the Commonwealth of Massachusetts.

Mr. Weiner, what is the purpose of your testimony?
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My testimony is to demonstrate that bringing Pilgrim 2 om
line at its currently scheduled in-service date of 12/85

is necessary in order to assure adequate reliability levels
in New England. I will also demonstrate that even at

lower growth rates than thosc orojected by NEPOOL, there

are benefits to installing Pilgrim 2 in 12/85 as scheduled.

These benefits include cost savings to New England electricity

consumers, reduction in dependency on an expensive and
potentially unreliable supply of oil, and the further-
ance of national and regiomal energy policies and goals.
Mr. Legrow, please state your full name aad business
address.

My name is Philip A. Legrow of Boston Edison Company, 800
Boylston Street, Boston, Massachusetts 02199.

What is vour present position and respomsibilities with
Boston Edison Company?

I am a Generation Planning Engineer in Boston Edison's
Engineering, Plamning and Research Department. My res-
ponsibilities include the analysis of any of the Compunv's
generation costs, both short and long term, and the
conduct of long range gemerztion planning studies.

Please describe your educatiomal background and experience.

i/

2~ ~ 7
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I received a Bachelor *f Science degree in Electrical
En_ineering from Northeastern University in 1972, where

I held memberships in Eta Kappa Nu, Tau Beta Pi, and

Phi Kappa Phi, scholastic honor societies. I received

a Master of Science degree in Electrical Engineering from
Northeastern Univeraity in 1973. 1 have been emploved in
Boston Edison's Genmaration Expansion Group since completion
of my studies in 1973.

Mr. Legrow, what is the purpose of your testimony?

I performed the production costing and economic analyses
underlying Mr. Weiner's testimony regarding the life-of-
unit oil and dollar savings associated with a 12/85 Pilgrim
2 in-service date as compared with a 12/88 in-service date.
Mr. Bourcier, please state your full name and bus. 38
address.

Donald V. Bourcier, New ' ~land Power FPlanning M),
West Springfield, Massachus:tts,

What position do you hold at NEPLAN?

I am Chief of Load Forecasting, respomsitle for forecasting
long-range electric energy and peak demands for the six
state New England region; I also participate i, . he develop-
ment of the annual New England Load and Capacityv Report.
Would you describe briefly your educational and professional

background?
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From 1960 to 1962, I attended the American Intermatiomal
College in Springfield, Massachusetts, and I graduated

in 1964 from the University of Comnnmecticut in Storrs,
Connecticut, with a Bachelor of Science degree in

Econc ics. From 1964 to 1966, I studied at the University
of iew Hampshire in Durham, New Hampshire, and received

a Master of Science degree in Resource Economics. I then
worked for the United Illuiinating Company in New Haven,
Commecticut, as a statist‘cal economist with responsibility
for developing the long-range forecast of electric energy
sales and revenue. From 1970 to 1972, I worked for t &
Remington Electric Shaver Division of Sperry-Rand Cerporation
in Bridgeport, Commecticut, as a Senior Marketing Research
Analyst. At Remington, I developed sales forecasting mndels
and conducted consumer market research studies. Since
October 1972, I have worked for New England Power Flanning
developing and applying methodology for forecasting New
England's electric energy and peak demands. I am a past
member of the American Marketing Association and the
American Statistical Association. I am the current chairman
of the Load Forecasting Task Force cf the NEPOOL Plamming
Committee.

Have you written any articles or books in the field of

economic analvsis? 467 nNGR
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I am co-author of a United States Department of Interior
Publication entitled "An Economic Analysis of Public Water
Supply."

Have you previously testified in this proceeding?

Yes. In Applicants Direct Testimony on Need for Power
following Transcript page 2647.

Mr. Bourcier, what is the purpose of your testimony?

The purpose of my testimony is to identify and present
the current !E:COL load forecast. The forecast is
presented and explained in three documents:

1) NEPOOL Forecast for New England, 1979-1989,
NEPLAN, Miorch 1, 1979.

2) Report of ‘he NEPOOL Load Forecasting Task Force
on the NEPOOL Model-Based Forecast of New England
Electric Energy and Peak Load, 1979-1989, NEPLAN,
March 1, 1979.

3) New England Load and Capacity Report, 1978-1989,
NEPLAN, April 1, 1979.

Mr. Barstow, please state your name and business address.
Arthur W. Barstow, New England Power Planning (NEPLAN),
174 Brush Hill Avenue, West Springfield, Massachusetts.
What position do you hold there?

I am Manager of Generation Planning.
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What is your educationmal background?

I received a Bachelor of Science degree in Electrical
Engineering from the University of Massachusetts in 1951
and a Masters degree in Business Administration from
American Intermationmal College in 1964. I have also taken
several courses including Power System Engineering from

the General Electric Company while an employee there. I

am a Registered Professional Engineer in the State of New
York and a menber of the Power System Engineering Zommittee,
System Planning Subcommittee and several working groups and
task forces of the Power Engineering Society of the Institute
of Electrical and Electronic Engineers.

Would you please describe vour work experience?

In 1951, I went to work as ar electrical engineer in the
electric design department of the Kellex Corporatiom in

New York City. From 1953 until 1958, I worked for the
General Electric Company as a test engineer in various
utility related equipment departments for two vears, then
as a design engineer in the Large Motor and Cenerator
Department in Schenectady, New York for two years and then
as a U..lity Applicatiou Engineer for a year in Schenectady.
In 1958, I went to work in the electrical planning department
of Western Massachusetts Electric Company in Springfield,

Massachusetts. I worked in distribution and transmission
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planmning until 1960. In 1960, the Cownecticut utilities
and Western Mass. Electric Company (the same companies
now served by the CONVEX Sate.lite of NEPOOL) started
generation planning as a group using Westinghouse Electric
Company's computer programs entitled Power-Casting. I

was appointed to be the Wasterm Mass. Electric Company
(WMECO) representative in that endeavor. In 1961, while
serving in that capacity, I was transferred to the
Connecticut Valley Power Exchange (the dispatch center

for Westerm Mass. Electric Company and the Hartford Electric
Light Company) in North Bloomfield, Comnecticut and became
Systems Operaticns Engineer. In 1963, while still serving
in the generation planning effort for WMECO with Westinghouse,
1 was transferred back to Westerm Mass. Electric Company
and became Electrical Planning Engineer. 1In 1964, New
England wide generation planning was iniciated and I was
asked to head it up as Chairman of the Gemerationm Task
Force. At the same time, I was made Interconnection
Planning Engineer for Western Mass. Electric Company.

In 1968, when NEPLAN was formed, I was cne of the three
engineers assigned to its startup and to be respomnsible
for gemeration plamming. I am currently Chairman of the
Generation Task Force. In additior, I have assisted in

the initiation of the load forecasting effort as Poal

A G2 1
LY\!'J iU
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level. I have co-authored 1EEE papers and a number of

New England Gemeration plamning reports om the subject of
generation planning and related subjects.

Mr. Barstow, what is the purpose of your testimony?

The purpose of my testimony is to present (a)the capacity
aspects of the most recent NEPOOL Load and Capacity Report,
(b)NEPOOL's generation reliability criterion as it is
reflected in the determination of NEPOOL's required reserves,
and (c)NEPOOL's studies relating to cost vs. reliability,
and planning for load growth uncertainty.

Mr. Weiner, wculd you describe the current New England load
and capacity projections?

The results of the most recent NEPOOL load forecast

are presented in Exhibit NP-33. The NEPOOL forecast
projects a 3.87 compound annual growth rate in peak load
from 1979/80-1989/90. Exhibit NP-34 presents the April 1979
schedule for major gemerating capacity additions planned
for the next decade. Exhibit NF-35 presents the total
capability, peak load, and reserve percentages, assuming
all of the in-service dates in Exhibit NP-34 are realized
(with Pilgrim 2 in 12/85) and alternately, with the assump-
tion that Pilgrim 2 is delayed until 12/88. wWith Pilgrim

2 in-service in 12/85, NP-35 shows that by 1984/85 the New
England reserve margin will be at or below the minimum

desired level. 1If Pilgrim 2 is delayﬁp to 12/88‘g reserve
§ G 2 TP
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margins will be inadequate and reliability impaired through 1987.

Exhibit NP-36 graphically illustrates the loads and capacities

planned for the next decade. If these plammed units in

New England are delayed, New England will not have sufficient

generating capacity to maintain system reliability. The
Sears Island unit has encountered opposition, particularly
from the Maine Public Utilities Commission Staff, on the
basis of economics and envirommental comsiderations. The
NEPCO units have been postponed and will not be built on
the schedule indicated in Exhibits NP-33 - 36. Signifi-
cant delays in each of these units must be considered a
distinct possibility. With such potential delays it would
not be prudent to delay Pilgrim 2 beyond 12/85.

Mr. Barstow, please explain how NEPOOL determines how much
reserve capacity is required.

The NEPOOL Management Committee establishes a generation
reliability criterion. Given this criterion, as well as

a knowledge of the pool's operating procedures, the
characteristics of the units in the existing system, and a
knowledge of the plans for expanding the sysieca, it is
possible, using reliability computer programs, to determine
the total gemerating capacitv reserves required.

What is the NEPCOL generation reliability criteriom?
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NEPOOL has adopted a criterionm which calls for the
installation or purchase of sufficient capacity to assure
that it will be unnecessary to physically disconnect
customers (i.e., disconmmn2ct supply feeders) more frequently
than once in ten years.

On what basis did NEPOOL select the one day in ten vears
disconnecting customers' criterion?

In a study completed in 1974, we were able to develop risk
profiles for different reliability levels by relating
various criteria to the way the system is actually operated.
These profiles were checked against operating experience.
Specifically, in the period from January 1971 through
October, 1973 there were 19 voltage reduction incidents

in the pool created by insufficient available capacity
whereas the reliability program estimated 13.48 to 21.84
incidents. Similarly, there were four radio and TV appeal
incidents compared to a projected 1.99 to 3.19 incidents.
And there were zero discommection incidents whereas the
program estimated 0.32 to 0.58 or in the zero to one
incident range. Had the actual, valid pool experience been
longer, there would undoubtedly have been actual discommec-
tion incidents. The sample was terminated with October, 1973

because of the subsequent excess reserve situation brought

" b e
about by the o0il embargo. 493 U4
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With the criterion selected, the following frequency of

o, currence is expected:

Voltage Reductions - 7-8/yr.
Radio~TV appeals - Approx. 1l/yr.
Disconnect Customers = 0.1/yr. (or 1 every

10 vears)
Lower reliability levels resulted in a greater number of
expected occurrences in each category with only limited
savings in cost of electricity to the customer. (Costs of
outages to the customer were not considered). Accordingly,

the one day in ten years customer discomnection was con-

sidered to be a reasonuble pool generation plamming criterion ‘

which effectively balance system cost in the form of reserve
requirements with reliability expressed in terms of the
expected need for voltage reductions, radio and TV appeals
and actual customer disconnectiom by rotation of feeders.
Thus, the NEPOOL Executive Committee decided that this was
the reliability criterion to which the system should be
designed.

Having established the reliability criteriomn, would you
please describe the procedure used to determine the NEPOOL
capacity requirements?

Required reserve margins are based on calculations of the

probability of occurrence of insufficiert genmerating
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capacity to meet the anticipated loads. These calculations
are performed by NEPLAN for the pool. Omnce the reliability
calculations have been completed and the results reviewed
by the NEPOOL Planning and Executive Committees, the

NEPOOL Objective Capability is established. The Objective
Capability is the amount of capacity (load plus required
reserves) de med necessary by the Executive Committee to
meet the Pool's reliability criterionm.

Has the Executive Committee established the NEPOOL Objective
Capabilities for the power years 85/86, 86/87, 87/88, 88/89
and beyond?

No, but this is expected to occur this year. However,
reasonable preliminary estimates are available for the
reserve level required to meet the pool reliability criteriom
in that period.

What is your estimate of the reserve level required to meet
the reliability criterion in the period 85/86 to 88/89

and bevond?

On the basis of expanding under the Pool's generation mix
guidelines, recent reliability studies indicate, at this point
in time, that required reserves in the order of 23% to 28%
of peak load will be recommended to the Planning and

Management Committees. These reserves vary from

493 1,"'{_'
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year to year depending on unit commitment and their
maturity trends.

Mr. Barstow, what are the econcmic implicatioms of
installation of nuclear capacity before it is required
to meet the NEPOOL reliability criteriom?

The NEPOOL Gene. “ion Task Force and the NEFLAN Staff
report ""Cost Versu. Reliability Study For The Years
1983/84-2000/01," November, 1978, (an update of the 1974
reliability study) concludes that when the system is far
from its ecomomic generation mix, such as is the present
case for New England, capacity installed to improve the

mix which results in more than the minimum required to

meet the reliatility criterion can be economically justified.

The higher the reliability level, the lower the overall
costs due to t:e early installation of nuclear capacity.
Considerable amounts of oil are saved in the higher
reliability cases as nuclear units are installed earlier
than in the other cases. For example, a 10 vears/day LOLP
reliability level saves 207 milliomn barrels of oil compared
to 1.0 year/day LOLP level (which approximates the presenc
NEPOOL criterion) resulting in a reductiom of 13.5% of the
0il used in the 1.0 year/day LOLP case.

In addition, ‘ae February 1978 NEPOOL Generation Task Force

and the NEPLAN Staff report "Planning for Load Growth

493 107
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Uncertainty (Recognizing Unit Lead Times)" demonstrated
that there is a considerable economic penalty associated
with planning to a particular load growth rate and having
to install short lead-time capacity if the system experiences
a higher load growth rate than that on which the expansion
was based. In addition, there is an economic benefit
associated with planning to a high load growth rate and
actually experiencing a lower growth rate. Those savings
are attributable to the early installation of nuclear
capacity which enables the substitution of nuclear supplied
ene~ 3y for the more costly fossil supplied emergv. The
early installation of these nuclear units also recults in
considerable oil savings when compared to the generation
expansion pattern designed just to meet the actual load
growth rate.

Mr. Weiner, what are the economics of delaying Pilgrim 2's
in-service date?

The present worth of the cost differences due to delay in
the in-service date for Pilgrim 2 favor installation at the
earliest possible time independent of reliability require-
ments. For example, for a 3 year delay, assuming that all
other planned umits are brought in on schedule, 12/85
installation results in net present worth savings of

51387 milliom (in 1986 dollars) to New England consumers

over the life of the project. 1In spite of higher costg
770 10
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in the first several vears, the oil dollars saved

rapidly turn the deficiencv into a savings. The break-
even year for net present worth savings is 1987, only

one year gafter iustallatiom.

In addition to the loss of savings, the delay of Pilzgrim

2 will increase our dependence on o0il as a source of
electricity. New England will burn an additicaal 12
million barrels of oil for each year of delay. The outlook
for future oil supply is not encouraging, and such increased
0il consumption clearly contradicts national energy policy
and the regional interest.

Have you evaluated the sensitivity of this economic analysis
to different peak-load growth rates?

At the request of the NRC Staff we analvzed the impact of

a 12/85 installation date versus 12/88 assuming a 3.4%

peak load growth. The 3.47 growth case yielded present
worth savings 0f51087 million (in 1986 dollars) over the life
of the project. The breakeven year was 1289. We have also
analvzed a 3.07 growth rate for New England, comparing

a 12/85 and 12/88 in-service date. The 3.07 growth case
vielded present worth savings of 51051 million 7in 1986
dollars) over the life of the project. The breakeven vear
was also 1389, Ye have nct explicitly analyzed the impact
of a 12/85 installation date versus a 12/88 installationm

date assuming a peak load growth rate higher than 3.87.
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It is not unreasonable to expect that a strong economic
recovery in New England might lead to load growth that
would exceed our current projections. At a higher load
growth rate the present worth savings accruing to the
earlier in-service date would be even greater due to the
increased necessity of relying on increasingly expensive
oil-fired generatiom.

Mr. Legrow, would you please describe the analyses that
resu. ted in the savings presented by Mr. Weiner?

The results presented by Mr. Weiner flow from vyear by
year comparisons of the capital costs of Pilgrim 2 and
New England-wide fuel costs for Pilgrim 2 in-service dates
of 12/31/85 and 12/31/88, 'nd for New England forecasted
load growth rates of 3.87 (the current NEPOOL forecast),
3.47% and 3.0%. These annual differences in capital charges
and fuel costs were summed, and the accumulative present
worth at Boston Edison's projected marginal cost of
money was taken to yield the life-of-unit savings
associated with the 1985 in-service date. These annual
differences, totals, and accumulative present worths are
set ouc in Exhibite NP-37, NP-39, and NP-41 for the 3.87%,
3.47 and 3.07 growth rates, respectively. Also estimated

were the barrels of fuel oil displaced due to 1985 as

493 110
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opposed to 1988 installation of Pilgrim 2; these
estimates are shown as Exhibits NP-38, NP-40 aud

NP-42 for the 3.87, 3.47% and 3.07% growth rates,
respectively. The major assumptions inherent in

the developwent of Exhibits NP-37 through NP-42 are
listed in Exhibit NP-43.

Would you Aescribe in more detail the derivation of
your '"Capital” and '"Fuel' cost columms of Exhibits
NP-37, NP-39 and NP-41?

To generate the '"'Capital" column, which is common to
all three exhibits, ammual capital recovery, income tax,
and investment tax credit charges were added to annual
projections of property taxes and nuclear fuel carrying
charges for the 28-year book life of the unit for each
in-service date, and the differences taken. The
negative entries for years 1986-1988 reflect the
absence of capital chargss for the 1988 in-service case,
while the 1989-2013 entries reflect the higher capital
costs of the delayed (1988) unit. It is assumed that,
under current Massachusetts law, property taxes end with
the end of book life (2013 and 2016 for the respective
in-service dates).

The '""Fuel' savings for the various load growths were
calculated by modeling the NEPEX system on the Company's

production costing prrgram over the years 1986-1993.
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The program was run twice for each iocad growth - once

with a 1/1/86 Pilgrim 2 in-service date, and once with a
1/1/89 in-service date. The in-se.vice dates of all

other NEPOOL units were fixed at those publiished in the
New England Load and Capacity Report f April 1, 1979.

The entries in the ""Fuel" column are the annual differences
in the fual costs of the entire New England system: for
1986 through 1988, with and w!. hout Pilgrim 2, from 1989

te 1993 reflecting the differential in maturity of Pilgrim
2. The absence of entries after 1993 reflects the fact that,
given either in-service date, Pilgrim 2 will have reached

a mature capacity factor by 1994, and no basis exists for
the projection of production cost differences from that
point or.

Mr. Weiner, y- made earlier refa2rence to the outlook for
future o0il supply. Could you elaborate further on this
point?

Recent intermatiomal events have had dramatic repercussions
on the world oil markets. Consequentlv supplies of imported
0il, upon which New England must depend, cannot be

regarded as secure. The lesson of the 1973-74 Arab oil

embargu was reinforced dramatically this winter by the
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total cutoff of Iramian oil from the world market for
several months. The degree of overall U.S. dependence
on petroleum imports has increased to cver 407, and

the source of most of these imports has shifted geo-
graphically, from the Western Hemisphere to the Arab
Middle East and Africa, so that the security of oil
supplies is considerably lower than it was 5 years ago.
Since 1970, the world price of crude oil has risen from
approximately S1 per barrel to about 315 currently,

and the continuing ability o»f OPEC to impose its will
on the market has produced an increase of approximately
25% in the past few months alome. As a consequence of
the tightness of the market brought about by the
temporary Iranian cutoff, the March 1379 New York
Harbor contract price for residual fuel oil was about
457 higher than the March 1978 price. While such
variations in spot prices may magnify the effect of
temporary shortages, the actual OPEC floor price for
Saudi Arabian marker crude now stands at $14.55, while
other OPEC nations have generally set their prices
significantly higher. 0il burned in May by Bostcn Edison
had an average price of $17.56/barrel, S5/barrel or 40%

higher than the 1978 average cost of $12.60/barrel. In
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addition, our principal suppliers, Asiatic Petrcleum Company
and Texaco have formally put us on notice that fuel
shortages are possible in the future. While we

have not as yet been denied delivery, we are on notice

that supply problems exist. Uncertainty over the loager
term is compounded, both as to price and assurance of
supply. While it is impossible for an electric utility

to significantly displace its reliance on 0il in the

near term, we believe that the public interest demands that
we take all steps possible to reduce our oil dependency
over the longer term. Bringing Pilgrim 2 in service on

the earliest possible schedule will make a significant
contribution to that goal.

You also mentioned consistency with National emergy policy.
What specific policies were you referring to?

When President Carter announced the first comprehensive
National Energy Plan in 1977, he articulated Administration
policy that dependence on fossil fuel imports be reduced
through a large-scale conservation effort that would check
the trend of increasing reliance oa petroleum and natural
gas while providing time for the nation to develop altermative

energy supplies.
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In response, Congress passed a series of Acts [referred
to as the National Energy Act (NEA)] aimed at addressing
our nation's energy problems. Ome of these was the
Powerplant and Industrial Fuel Use Act of 1978 (FUA).
In passing the FUA, the Congress made the following Findings:

(1) the protection of public health and welfare,
the preservation of national security, and the
regulation of interstate commerce require the
establishment of a program for the exzpanded use,
consistent with applicable envirommental require-
ments, of coal and ocher altermate fuels as primary
energy scurcas for existing and new electric power-
plants and major fuel-burming installations; and

(2) the purposes of this Act are furthered in cases in
which coal or other altervate fuels ars used by

electric powerplants and major fuel-burning installa-
tions, consistent with applicable environmental require-
ments, as primarv energy sources in lieu of natural

gas or petroleum.

In the definitions, Congress included uranium as an alter-
nate fuel. Congress included in the Statement of Purposes

of the Act:

(1) to reduce the importation of petroleum and increase
the Nation's capability to use indigenous energy

resources of the United States to the extent such reduction
and use further the gocal of nationmal energy self-

suffiency and otherwise are in the best interests of

the United States;

(2) to conserve natural gas and petroleum for uses,
other than electric utility or other industrial or
commercial generation of steam or electricity, for
which there are no feasible altermative fuels or raw
material substitutes;

wn
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(3) to encourage and foster the greater use of

coal and other alternmate fuels, in lieu of natural
gas and petroleum, as a primarv emergy source; ...

(6) to prohibit or, as appropriate, minimize the use
of natural gas and petroleum as a primary energy
source and to conserve such gas and petroleum for

the benefit of present and future generatioms;

(7) to encourage the modermization or replacement

of existing and new electric powerplants and major
fuel-burning installations which utilize natural gas
or petroleum as a primary energy source and which
cannot utilize coal or other altermate fuels where to do
so furthers the comservation of natural gas and
petroleum; ...

(11) to reduce the vulnerability of the United States
to energy supply interruptioms;

Bringing Pilgrim 2 on-line at the earliest possible date
(i.e., December, 1985) would be comnsistent with the intent
and purposes of FUA, and the National Energy Plan.

The early installation of Pilgrim 2 is also most important
from the standpoint of reducing our regional dependence om
imported residual fuel oil. Of the five co:r* zuous DOE
Petroleum Administration for Defense (PAD) districts, the
most vulnerable to interruption of imported oil supply is
District I, which is comprised of all of New England, New
York, Pennsylvania, New Jersev, Marvland, Delaware, West
Virginia, Virginia, North and South Carolina, Georgia and
Florida. 1In 1977, the total imports of all petroleum

products to this East Coast region was equal to more than

493
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15 times the total amount of imported petroleum products
of the next largest importing PAD district. When
considering only residual oil, PAD District I imports
were almost thirty times the amount imported by the next
highest district.(l) Because District I receives over
79% of its residual oil from foreign sources, it is
critical that this region's dependency on residual fuel
imports be reduced, if the goals of FUA/NEA are to be
met.

As discussed, these goals are to reduce our nation's

dependency on foreign petroleum imports for non-essential

uses, while continuing to ensure an adequate reliability
of service for electric gemeration. If Pilgrim 2 is
delayed, not only are we needlessly consuming millions

of additional barrels of oil, at higher and higher prices,
but we are also exposing ourselves to extreme politica’
economic and social risks. Bringing Pilgrim 2 om-1l1

as scheduled in 1985 will contribute to the resolution

of problems associated with our regiona. wvulnerability,
and ensure reliability of service to the consumer while

contributing to our natiomal goal of energy independence.

(1) Energy Information Administration, Department of
Energy, Energy Data Reports, Year 1977.
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NEW FNGLAND
FOREUCAST SUMMARY 1979-1969
1979-89
Annual
Growth Rate

Actual Forecast
177 1978 1579 1980 1981 1982 1963 1984 1985 1986 1987 1988 1989 (L

Colncident Peak load (MW)

R wded . Winter (Dec./Jan.) 14846  15100¥
. Sunwer 14234 14458
Weather (a)
Corrvected . Winter (Dec./Jan.) 15363 15500 16595 17266 18036 186822 19755 20668 21502 22267 22 °' 2354 24120 3.8l
Sumer 13712 14954 15569 16108 16714 17409 18113 18958 19784 20552 2127 21933 22495 3.7
Eergy Sales to Ultimate Custavers (Gai)
. Total 72751 n/a 84276 87590 91249 95241 99318 104148 1068843 113217 117285 120980 124144 3.95
. Residential 28222 n/a 31631 32248 33260 34543 35721 37113 38450 39577 40572 41371 42007 2.88
. Industrial n/a n/a 22786 24143 25446 26397 27433 20670 29841 31035 32120 13220 34123 4.12
. Camerclal n/a n/a 28655 30006 31341 133072 34904 37066 39217 41234 43191 44962 46569 4.98
. Miscellaneous n/a n/a 1205 1194 1203 1228 1259 1299 1336 1371 1403 1427 1445 1.84
Net Enerjy for Load (Ga) (b) 79781  82800P 91861 95473 99462 103812 108256 113521 118639 123407 127840 131868 115317 3.95
Annual Load Factor (W) 61.3 62.6pP 63.2 63.1 63.0 63.0 62.6 62.7 63.0 63.3 63,5 63.8 64.0
’_b'&umc/buvugra;hlc
\" . Population (000's) 12238 1225 12337 12404 12491 12569 12654 12745 12839 12937 13029 13117 13206 0.68
L Houselwlds (000's) 4141 n/a 4301 4379 4467 4552 4637 4723 4810 4892 4972 S050 5129 1.78
. Bploywent (000's) (c) ' 53 n/a 5692 5844 5923 5988 6066 6150 6230 6300 6361 642) 6475 1.30
. Manufacturing (000's) n/a n/a 1469 1499 1513 IS514 4525 1539 1548 1559 1563 1569 1565 0.64
- . Nomanufacturing (000's) n/a n/a 4202 4323 489 1453 4520 4590 4661 4720 4777 4833 4889 1.53
s . Unenployment Rate (%) 1.5 n/a 6.4 ¢ 5.8 5.9 5.8 5.6 5.4 5.3 5.3 5.4 5.4 5.4 -
~~ « Net Migration (000's) n/a n/a 27 41 3 5 38 3 i8 32 29 30 30 -
T L Persanal Inoome (mi1$569) 53195 n/a 56514 58947 61058 63010 65109 67299 69497 71754 73961 76196 78364 3.32
n/a - not avai lable
P~ Preliminary
(a) Correction based on lang-term historical peak weather conditions.
(b) Based on eneryy sales to ultimate custamers and nine percent transmission and distribution line losses.
(€) Total enploynent includes approximately 21 thousand jobs cutside New Bagland (L.e., Nawv York and Canada) .
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_ COMPANY

MASS. MUNICiPALS

MASS. MUNICIPALS

PUBLIC SERVICE CO. ofF N. H.
PUBLIC .. wVICE CO, OF N, H.
BOSTON £DISON

NORTHEAST UTILITIES

CENTRAL MAINE POWER

NEW ENGLAND ELECTRIC SYSTEM
NEY ENGLAND ETECTRIC SYSTEM

MAJOR NEW ENGLAND GFNERATING
CAPACITY ADDITIONS
(THROUGH DECEMBER 1989)

CAPACITY
_STATION FUEL_ MW
STONY BROOK 0l 3540
STONY BROOK 0l 170
SEABROOK ] NUC 1150
SEABROOK 2 NUC 1150
PILGRIM 2 NUC 1150
MILLSTONE 3 NUC 1150
SEARS TSLAND COAL 568
NEPCO 1 NUC 1150
NEPCO 2 NUC 1150

SCHEDULED
IN-SERVICE
AS OF /79

NOV 1981
NOV 1982
APR 1983
FEB 1985
DEC 1985
MAY 1986
NOV 1987
NOV 1987
NOV 1989

v€-dN 1I€IHX3



EXHIBIT NP-35

NEW ENGLAND SYSTEM CAPABILITIES

AND
ESTIMATED PEAK LOADS
1879-1238
1 RESERVE
AFTER
MAINTENANCE
WITH
7 RESERVE PILGRIM 2
POWER TOTAL PEAK AFTER INSTALLED
YEAR CAPABILITY  LOAD MAINTENANCE N 12/88
1973/80 21,980 16,595 30.0 -
1980/81 21,982 17,266 26.8 -
1981/82 22,301 18,036 20.0 -
1982/83 22,626 18,822 18,5 -
1983/84 23,773 18,755 20.3 -
1984/85 23,763 20,668 15.0 -
1985/85 25,863 21,502 20.3 15.0
1986/87 26,804 22,267 20.4 15.2
1387/88 28,421 22,988 ' 23.6 18.¢
1988/32 28,422 23,585 20.5 -
1989/90 29,574 24,120 22.€ -
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Exhibit NP-37
Revised 6/29/79

3.8% GROWTH CASE
SAVINGS ASSOCIATED WITH INSTALLING PILGRIM 2 IN 1985 VS. 1988

($000)
Acc. P.W. Savings
Year Capital Savings Fuel Savings Total Savings At 10.83%
1986 (40s,754) 403,363 (5,391) (5,391)
1987 (397,061) 492,479 95,418 80,703
1988 (381,362) 501,458 120,096 178,474
1989 176,428 81,297 257,725 367,789
1990 179,332 48,342 227,674 518,686
1991 172,870 60,419 233,289 658,198
1392 168,609 11,354 179,963 755,302
1993 161,256 43,742 204,998 855,106
1994 154,651 - 154,631 923,032
1995 149,317 - 149,317 982,214
1996 145,196 - 145,196 1,034,139
1997 143,046 - 143,046 1,080,297
1998 140,720 - 140,720 1,121,267
1999 138,002 - 138,002 1,157,520
2600 135,192 - 135,192 1,189,565
2001 133,399 - 133,399 1,218,095
2002 130,678 - 130,678 1,243,312
2003 123,391 - 123,591 1,264,830
2004 116,972 - 116,972 1,283,207
2005 108,938 - 1C8,938 1,298,649
2006 107,159 - 107,159 1,312,353
2007 103,829 - 103,829 1,324,335
2008 100,826 - 100,826 1,334,833
2009 97,163 - 97,163 1,343,962
2010 93,733 - 93,733 1,351,907
2011 90,500 - 90,500 1,358,829
2012 86,505 - 86,505 1,364,799
2013 82,638 - 82,638 1,369,944
2014 126, 281 - 126,981 1,377,078
2015 109,209 - 109,209 1,382,614
2016 92,377 - 92,377 1,386,839
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Exhibit NP-38
Revised 6/29/79

3.8% GROWTH CASE
FUEL SAVINGS ASSOCIATED WITH INSTALLING PILGRIM 2 IN 1985 VS. 1988

Year 12/85 Pilg. 2 MWHR 12/88 Pilg. 2 MWHR MWHR Bbl. 0il Equiv.*
1986 5,943,521 - 5,943,521 9,905,868
1987 5,940,818 - 5,940,818 9,901,363
1988 6,263,348 - 6,263,348 10,438,913
1989 6,749,019 5,942,067 806,952 1,344,920
1990 6,738,399 5,935,820 802,579 1,337,632
1991 7,047,508 6,240,489 807,019 1,345,032
1992 7,068,628 6,771,058 297,570 495,950
1993 7,047,412 6,748,850 298,562 497,603

Total 0il Savings

*Assumes 10,000 Btu/kWh, 6 MMBtu/bbl.

35,267,281




Exhibit NP-39
Revised 6/29/79

3.4% GROWTH CASE
SAVINGS ASSOCIATED WITH INSTALLING PILGRIM 2 IN 1985 VS. 1988

($000)
Acc. P.W. Savings
Year Capital Savings Fuel Savings Total Savings At 10.83%
1986 (408,754) 328,891 (79,863) (79,863)
1987 (397,061) 363,171 (33,890) (110,441)
198¢ (381,362) 390,758 9,396 (102,792)
1989 176,428 65,029 241,457 74,573
1990 179,332 51,597 230,929 227,628
1991 172,870 55,881 228,751 364,426
1992 168,609 13,755 182,364 462,826
1993 161,256 28,616 189,872 555,265
1994 154,631 - 154,631 623,191
1995 149,317 - 149,317 682,373
1996 145,196 - 145,196 734,298
1997 143,046 - 143,046 780,456
1998 140,720 - 140,720 821,427
1999 138,002 - 138,002 857,680
2000 135,192 - 135,192 889,724
2001 133,399 - 133,399 918,254
2002 130,678 - 130,678 943,471
2003 123,591 - 123,591 964,990
2004 116,972 - 116,972 983,366
2005 128,938 - 108,938 998,808
2006 107,159 - 107,159 1,012,512
2007 103,829 - 103,829 1,024,494
2008 100,826 - 100,826 1,034,992
2009 97,163 - 97,163 1,044,121
2010 93,733 - 93,733 1,052,067
2011 90,500 - 90,500 1,058,988
2012 86,505 - 86,505 1,064,958
2013 82,638 - 2,638 1,070,104
2014 126,981 - 126,981 1,077,237
2015 109,2N9 - 109,209 1,082,773
2016 92,377 - 92,377 1,086,998



Exhibit NP-40 ‘
Revised < 9/79

3.4%7 GROWTH CASE
FUEL SAVINGS ASSOCIATED WITH INSTALLING PILGRIM 2 IN 1985 VS. 1988

Year 12/85 Pilg. 2 MWHR 12/88 Pilg. 2 MWHR MWHR Bbl. 0il Equiv.*
1986 5,941,742 - 5,941,742 9,902,903
1987 5,941,815 5,941,815 9,903,025
1988 6,258,429 - 6,258,429 10,430,715
1989 5,747,160 5,941,510 805,650 1,342,750
1990 6,743,522 5,935,851 807,671 1,346,118
1991 7,043,027 6,236,696 806,331 1,343,885
1992 7,067,911 6,768,166 299,745 499,575
1963 7,047,027 6,746,673 300,354 500,530
Total 0il Savings 35,269,561
*Assumes 10,000 Btu/kWh, 6 MMBtu/bbl.
™



Exhibit NP-41
Revised 6/29/79

3.0% GROWTH CASE
SAVINGS ASSOCIATED WITH INSTALLING PILGRIM 2 IN 1985 VS. 1988

(5000)
Acc. I'.W. Savings

Year Capital Savings Fuel Savings Total Savings At 10.83%
1986 (408,754) 317,323 (91,431) (91,431)
1987 (397,061) 345,210 (51,851) (138,215)
1988 (381,362) 380,114 (1,248) (139,231)
1989 176,428 59,224 235,652 33,869
1990 179,332 58,974 238,306 191,814
1991 172,870 47,749 220,619 323,748
1992 168,609 21,494 190,103 426,324
1993 161,256 30,116 191,372 519,494
1994 154,631 - 154,631 587,420
1995 149,317 - 149,317 646,602
1996 145,196 - 145,738 698,527
1997 143,046 - 147,040 744,635
1998 140,720 - ).0,720 785,6°5
1999 138,002 - 138,002 821,909
2000 135,192 - 135,192 853,953
2001 133,399 - 133,399 882,483
2002 130,678 - 130,678 907,700
2003 123,591 - 123,591 929,219
2004 116,972 - 116,972 947,395
2005 108,938 - 107,938 963,037
2006 107,159 - 107,159 976,741
2007 103,829 - 103,829 988,72

2008 100,826 - 100,826 999,221
2009 97,163 - 97,163 1,008,350
2010 93,733 - 93,733 1,016,295
2011 90,500 - 90,500 1,023,217
2012 86,505 - 36,505 1,029,187
2013 82,638 - 82,638 1,034,332
2014 126,981 - 126,981 1,041,466
2015 109,209 - 109,209 1,047,002
2016 92,377 - 92,377 1,051,227
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Year

1986
1987
1988
1989
1590
1991
1992
1993

3.0% GROWTH CASE

FUEL SAVINGS ASSOCIATED WI1TH INSTALLING PILSRIM 2 IN 19835 VS.

Exhibit NP-42
Revised 6/29/79

1988

12/85 Pilg. 2 MWHR

5,941,743
5,939,321
6,257,807
6,745,243
6,743,888
7,041,351
7,065,725
7,062,522

Total 0il Savings

*Assumes 10,000 Btu/kWh, & MMBtu/bbl.

12/88 Pilg. 2 MWIR MWER
- 5,941.743
- 5,939,321
- 6,257,807
5,938,763 806,480
5,935,851 808,037
6,235,473 805,878
6,765,560 300,165
6,743,376 299,146

Bbl. 0il Equiv.*

498,377

9,902,905
9,898,868
10,429,678
1,344,133
1,346,728
1,343,130
500,275

35,264,294



Exhibit NP=43
Revised 6/29/79

MAJOR ASSUMPTIONS EMPLOYED IN ECONOMIC
ANALYSIS OF DELAYED INSTALLATION

General rate of inflation: 6%/year
Boston Edisun cost of momey: 10.83%

Fossil Fuel price forecast: July 1978 A.D. Little report, except inflatiom
assumed to remain constsntr at 6% rather than dipping to 4% after 1989.

Nuclear fuel price forecast: Internal Boston Edison forecast, consistant
as to irput assumptions with the July 1978 A.D. Little report.

Sample current dollar fuel prices: ($/MMBtu)

1986 1988 1990 1992 1994
No. 6 oil, 12 S 6.659 7.974 9.548 11.169 13.064
No. 6 041, 2.2% 6.126 7322 8.751 10.234 11.968
No. 2 oil 7.597 9.074 10.839 12.649 14.761
Coal - - - - -
Pilgrim 2, 12/85-C.0. .779 .862 3.05% 1.374 1.615
Pilgrim 2, 12/88 C.0. - - 1.087 L.29% 1.606

Load Model: 597 load factor all cases; peak loads:
1. as published in the April 1, 1979 New England Load
and Capacity Report and other NEPOOL documents;
2. 1985/86 winter peak of 19,51lu extrapolated at 3.4%/year
as specified by the JRC's Oak Ridge Model;
3. 1978/79 weather-adjusted winter neak, extrapolated at
3.0%/year.
Pilgrim 2 capital costs: $1,895 million in 1985, $2.550 billiom in 1988
Pilgrim 2 book life: 28 years
Pilgrim 2 tax life: 16 years

Pilgrim 2 depreciation method: double declining balance, switching to
straight line

Effective income tax rate: 49.51%

Pilgrim 2 property tax assumptions: Plymouth annual budget growth: 10%

P“ﬁﬁ an P,N,wg‘

Income tax credit: 102 for all years
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Plymouth valuation growth: 10%/year
Classification implemented in FY 1980
Nuclear capacity factor maturatiom:

1st year capacity factor: 59%

ind year: 59%
3rd year: 62%
4th year: 67%
5th year: 67%

6th and following years: 702

Future capacity additions to meet load plus 23% required reserves through 1993:
nuclear, similar to Pilgrim 2. All planned units listed in the April 1, 1979
New England Load and Capacity Report installed on the schedules indicated
therein.
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Q.

Mr. Turner, will you please state your name and place of residence?

My name is F. Cort Turnmer and I reside in Cambridge, Massachusetts.

By whom are you employed?

I am employed by Arthur D. Little, Inc., Cambridge, Massachusetts.
What is your educational background?

I received undergraduate and graduate degrees in chemical engineering
and in management from the Massachusetts Institute of Technology.
Please describe your experience with Arthur D. Little, Inc.

I have been employed by Arthur D. Little, Inc. since 1952. My current
positicn is Vice President responsible for the overall coordination

of the company's international energy consulting work. Prior to this,
I was manager of Arthur D. Little's Energy Economics Section in
Cambridge. Throughout my career at Arthur D. Little I have specialized
in oil and gas consulting on behalf of such diverse clients as large
energy users (utilities and chemical companies), oil companies (major
and independent), governments of producing and consuming countries,
the U.S. Environmental Protection Agency, etc. This work has included
strategic planning, crude oil and product marketing, refinery feasibility
studies, energy forecasting, design of taxation terms for oil and gas
exploration, and the development of a linear programming refinery
model to test the impact of change on the cost of producing individual
crudes.

Mr. Godley, will you please state vour name and place of residence?

My name is Nigel Godley and I reside in Acton, Massachusetts.

By whom are vou emploved?

I am employed by Arthur D. Little, Inc., Cambridge, Massachusetts.

What is your educational background?

N

~O

s
p——
s



A. I hold a diploma in Business Administration from the Portsmouth
College of Technology and I attended a special course dealing with
decision-making in the marine industries at the Massachusetts
Institute of Technology.

Q. Please describe your experience with Arthur D. Little, Inc.

A. I have been employed by Arthur D. Little, Inc. since 196%5. I
am currently manager of the Company's Energy Economics Section.

My areas of specializaticn include crude oil and petroleum product
pricing, oil taxation, concession analysis, petroleum transportation,
energy forecasting and the financial analysis of the hydrocarbon

industry including exploration production, refining, and marketing

activities.
Q. Mr. Hanna, will you please state your name and place of residence?
A. My name is David Hanna, and I reside in Arlington, Massachusetts.

Q. By whom are you emploved?
A. I am employed by Arthur D. Little, Inc., Cambridge, Massachusetts.
Q. What is your educational background?
A, I received an undergraduate degree in physical sciences from
Oxford University and a g::duate degree in business ranagement from
the London Business School.
Q. Please describe your experience with Arthur D. Little, Inc.
A, I have been employed by Arthur D. Little, Inc., siace 1972. 1
am a member of the EZnergy Economics Section in Camoridge and specialize
in oil and gas consulting for U.S. and incernational clients. My
work has included stracegic planning, oil supply/demand forecasting
and crude oil and petroleum products pricing.
Q. What work has Arthur D. Little, Inc., recently performed for
A ¢

3oston Edison related to fuel oil price forecasts? /
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What work has Arthur D, Little, Inc. recently performed for Boston
Edison related to fuel 0il price forecasts?

Arthur D. Little, Inc. (ADL) was commissioned by Boston Edison in July,
1977 to prepare a report on the outlock for coal and residual fuel

0il prices for Boston Edison. Our {inal report on this assignment

was submitted in July, 1978. In August, 1978 we prepared written
testimony for the hearings in Massachusetts OPU 19494 whicn was pre-
sented by us in April, 1979. In May, 1979 Boston c.ison commissioned
Arthur D. Little, Inc., to update our 0il price forecasts, the results of which
are incorporated in this testimony.

What cost elements enter into the price of petroleum products?

The chain of costs starts with the acquisition of crude oil and includes

the transportation of crude oil to refineries by pipelines and tankers,

the refining of crude oil into the different petroleum products, and

the delivery and distribution of these products to the ultimate consumer.

In addition, governments (including state and local) may impose taxes

and/or fees/duties on individual oroducts. The weighting of these

di fferent elements (crude oil, transportation, refining) varies with the
source and type of crude processed, the complexity of refining operations,

and the refinery location. Very approximately, when processing a

Middle East crude oil, the crude oil itself now accounts for ‘uout 85%, ccean
transportation for 5%, and refining for 10% of the cost of all the oroducts at
the wholesale level (before distribution costs, taxes, or entitlements
benefits).

Internationally, crude oil prices are set by the principal prc¢ducers
belonging to the Organization of Petroleum Exporting Countries (QPEC).
Generally, in the sast, these producers set the price of the Arabian
Light "marker crude oil"” with all other crudes being related to the

marker crude cil thrcugh differentials reflecting quality (sulfur content,

0y 7 1 -5
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specific gravity, etc.) and location (distance from markets). More
recently, since the [ranian crisis, many producers have added surcharges
related to market conditions, over and above their parity price with
Arabian Light. The actual production cost of the marker crude is a
small fraction (less than 5%) of the selling price and the same is true
of most other OPEC crudes as well. Historic producticn costs are thus

irrelevant as a factor in determining international crude oil prices.

U.S. crude oil prices are fixed by the U.S. Government under a complex
set of regulations designed to stimulate the search for oil by allowing

a higher price for "new 0il" while preventing excess profits by hold: .3
down the price of "old 0il". The average refiner acquisition cost of
domestic crude oil was 3512.06 per barrel in March, 1979 or about

$5.50 per barrel less than the average acquisition cost of foreign

crude oil. The composite refiner acquisition cost of all crude oil
(domestic and foreign) vas $14.52 per barrel or about $3.00 less than
foreign oil. The Carter Administration has now implemented a phased
program of crude otl price deregulation and has proposed a windfall profits
tax which has yet to be approved by Congress. Under the Carter program
U.S. domestic crude oil prices will reach international parity levels

in fall 1981.

The other key elements in the cost build-up—transportation and refining—
to a Targe extent reflect market conditions. Currently there is a large
surplus of foreign flag tankers and freight rates, (particularly for

‘very large crude carriers' (VLCC's) of over 150,000 tons deadweight)

have been driven down tcwards variable costs (i.e., rates which cover
bunker fuel and port charges only). In the Caribbean, the source of

most of New England's fuel oil, there is a large surplus of refining

capacity. In recznt years, refiners in this area have generally recovered
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little more than variable costs (i.e., refinery fuel and power,

additives. etc., which vary directly with output). Distribution .
costs which are important for retail sales of gasoline or home

heating oil can be ignored for utilities which purchase fuel oil

in cargo guantities.

How did you forecast the price of utility fuels?

Much of the fuel 01l used in New England comes from Caribbean

refineries which process crude oil imported from the major OPEC .
countries in the Middle East, Africa, and South America. The Caribbean

will continue to be a major source of products for the U.S. East Coast 3
and so we chose this area as the basing point for our economic cal-

culations. Arabian Light was selected as the crude type on the ore-

sumption (which in fact, is OPEC policy) that in normal times other

crudes will be priced in equilibrium with this marker crude 0il. Thus, the
results would have been comparable nad we chosen a different crude. Furthermo~ ‘
the results would not differ significantly had we chosen a ditrerent

refining location (say, an East Coast refinery). Next, we forecast

the future price evolution of the Arabian Light marker crude and added

the projected refining and transportation cost elements to arrive at the

landed price of products in New England. These prices were then adjusted

to reflect the impact of U.S. regulations (fees, duties, and entitlements).

Since the price of crude oil accounts for such a major proportion of

the cost of fuel, please describe what significant events have recently

affected international oil supplv and how oil prices have evolved in LY
Ny
recent months. -~

In the late fall of 1978 a revolution took place in Iran, one of the Y
major Middle East oil producing countries. Consequent to the revo1ution;3?
the Shah departed (rom [ran and the Bakhtiar Government, appointed .

by him prior to his departure, fell. A new Islamic regime was established

by .the Ayatollah Khomeini. The revolution in Iran caused a ceszation
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of 0il exports between late December 13978 and early March 1979,

Exports are reported to be limited by the Government to about 3 million
barrels per day, compared to an average export level of the order of

S million barrels per day prior to the revolution. In response to the
Iranian crisis, Saudi Arabia at first allowed production to increase

in late 1978 to 10.4 million B/d. Subsequently, Saudi production was
reduced such that it averaged 9.5 MMB/d in the first quarter of 1979

and is currently at a level of 8.5 MMB/d. Thus, it is clear that

there have been significant crude oil supply difficulties and rearrange-
ments in recent months.

Concerning prices, OPEC member states met in Abu Dhabi in December, 1978
and decided on a schedule of quarterly price increases for 1979. under

this schedule, the contract price for the Saudi marker crude was to have

increased in steps during each quarter reaching $14 55/8b1 for the 4th quarter

(an average of 10% over the year assuming level production). The original

schedule was:

December 1978 $12.70/8b1
Ist quarter 1979 13.34 O
N~
2nd quarter 1979 i3.84 —
3rd quarter 1979 14,16
e
4th quarter 1979 14,55 b

However, in early February 1979, Saudi Arabia announced a retroactive
(to January 1, 1979) price increase for all barrels sold in excess

of the official allowable production of 8.5 million barrels per day.
These excess barrels were to be sold at the scheduled dth quarter price.
[n mid-February, certain countries (Libya, Abu Dhabi, Qatar, I[rag, and
Kuwait) added surcharges to all volumes which in effect immediately
implemented the prices scheduled for the 4ath quarter. At the end of

March, 1979 OPEC members met again for a "consultative” meeting in Geneva,

at which it was decided to increase the official marker price of Saudi
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Arabian Light crude 0il such that the scheduied 4th gquarter price of
$14.55/8Bb1 wou'd be effective from April 1, 1979. It was also decided
that member countries should be free to add those market premia whicn
they deemed justifiable in the light of circumstances. As a result,
memper countries have introduced premia which are currently
in the range of $2.50 to $5.50 per barrel over the previously
scheduled 4th aquarter prices. It is noted that all QPEC
member countries have added tnese price premia except Saudi Arabia.
At the time of writing, OPEC members are meeting in Geneva to discuss

official prices for the third quarter 1979.

Spot market crude 0il prices have risen much more rapidly and have

now reached unprecedented levels. Spot premia over official prices
(already ircluding the "official" premia mentioned above) were being
quoted at $15 to $20/Bbl1 and although the volume of real transactions is
small, some prices were recently reported to be in the range of $35 to
$40/8b1 for various crudes in early June 1973,

Please explain how you forecast the future price of crude

01l given the many factors involved anc the highly uncertain environment .

The price of crude oil is to a large extent politically determined:

by OPEC deliberations and by individual producing governments in the

case of foreign oil and by Presidential/Congressional action in the

case of domestic oil. Thus, there is a high degree of uncertainty in

any crude oil price projection. In this context, it is worth noting
that the timing and magnitude of the OPEC 1973/4 and 1979 price hikes
were largely unpredictable. Following the 1973 price hike, it was widely
believed that the cartel would collapse as all orevious cartels had.

[t is now generally believed that OPEC will continue to be able
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to set prices. An optimistic view of the future has the

cartel acting in a responsible manner while a more

pessimistic view holds that the cartel wi1l act in an opportunistic
manner, taking advantage of current economic circumstances much as it
did in the 1973 crisis and as it is currently doing.

To better structure our views on these issues Arthur D. Little has

made use of aDelphi technique. Basically, a panel of experts, in

this case Arthur 0. Little staff members locatec throughout the world,
were asked to record their views on the future o0il price levels and the
paths by which these p.ice levels would be reached. In addition, a
series of consistency questions related to supply/demand conditions,
resource availability, economic growth, cost of oil substitutes, etc.
were asked. The oil price projection in constant 1979 dollars resulting
from the most recent Delpni survey conducted in June 1979 is shown in
Figure I[.

What was the -oncensus view, or reference case, arrived at through

this process?

The events in Iran, the consequent disruptions to world oil supplies

and the impact of those disruptions on crude o'l prices have re-inforced
our view that supply/demand pressures will trigger-off substantial up-
ward revisions in crude oil prices as shown in Figure . These recent
events and the supply constraints introduced by Saudi Arabia have brought
into sharp focus the underlying tightness of world crude oil supply and
demand and the innherent instability of the supply situation. The impact
of supply tightness on price has again been demonstrated. There was

a general belief among the respondents that OPEC will continue to maintain
its price setting capability in the absence of unexpected svents such as
military intervention or the discovery of significant new reserves of 0il

in non-QPEC countries. 4
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We anticipate that the surcharges levied by most OPEC producers will be
consolidated into the official price for Saudi Arabian Light (currently
$14.55 per barrel) such that the median price in 1980 is expected to

be $17.8/Bb1 in 1979 $. A slowdown in demand grow " rates due to the
combined effects of conservation, oil substitutes. and depressed c.onomic
growth rates, coupled with the addition of new supplies from Alaska, the
North Sea and Mexico, will lead to a potential easing of the tight supoly
position during the early 1980's. Price increases in this period are chere-
fore . xely to be modest and limited to inflation type adjustments.

Moving into the mid-1980's, the situation begins to chinge. New non-QPEC
supplies will have largely been absorbed and increases in OPEC production
will be needed to meet demand. During the mic-1980's there will be a
strong likelinood of another significant upward revision of crude prics

to levels which would be targeted to make high cost hydrocarbon resources
such as shale nil, tar sands, or remote natural gas cost

competitive,

The timing of such an increase would depend on economic conditions but
would most likely occur wheén a bottleneck (in production, refining,

and/or transportation) develops within the oil supnly system. This
increase would be followed by a further period of consolidation and
digestion, during which the crude o011 prices would stabilize in real
terms. Later, in the mid-1990's, it was felt the* further price increases
would take place as physical oil resource constraints were <trongly
perceived. There was a general perception among respondents that the major
instabilities occuring during the 1980°'s as the crude oil price is
ratcheted upwards will give way during the 1990's to a period of

greater stability once the transition to greater use of altern:..cive

energy forms is well under way, a higher degree of conservation h2s taken
effect and oil prices are more in line with the cost of the alternates.
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There was, however, considerable uncertainty in future oil prices as
evidenced by the confidence limits shown in Figure I and Tables 1 to 5.
There is also considerable uncertainty surrounding the timing of price
increases since shortages in supply could develop at any time as a
consequence of accidental or deliberate cutbacks by individual OPEC

countries.

How were the other elements of cost pro ectead?

The projection of refining cost poses particular problems since joint
costsmustbe allocated tb individual products. In the simplest type

of refinery, crude oil is separated into individual fractions by

boiling off the lighter fractiors in a process called distillation.

A portion of the crude oil does not boil off and is called residual

fuel 0il. This is the product typically used by utilities in oil fired
electric plants. The raw fractions obtained by this primary distillation,
however, may not satisfy the product demand patterns or the product
quality characteristics required. For example, the residual fuel oil

may have to be treated to remove sulfur and this desulfurization cost
causes a price difference betwe2n high sulfur and low sulfur fuel oils.
In some markets, the yield of residual fuel oil is larger than can be
absorbed at economic fuel 01l prices. Refining process<s are available
(catalytic cracking, hydrocracking, etc.) to convert fuel oil into gasoline
and No. 2 fuel oil. The cost of these conversion processes is reflected
in the price differential between fuel 01l and these lighter pro.ucts.

To further complicate matters, individual crude oils vary widely in their
properties ranging from crude oils with a very high natural proportion

of residual fuel oil (heavy crudes) to those with a low proportion

(light crudes) and ranging from crude oils with a hiyh sulfur content

to crudes with very little sulfur, Refiners continually balance crude

493 14
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oils, processing, and markets to achieve optimal results and this complex
interaction is reflected in individual product prices. At the present
time in the Caribbean there is both a surplus of distillation capacity
and a surplus of fuel o1l desulfurization capacity. This situation

causes 2 low ailocation of refining cost to residual fuel oil on the

one hand and price differentials between high sulfur and low sulfur

fuel oils below the ful! cost of desulfurization on the other hand.

At the same time, there is a shortage of processing capacity to convert
fuel oil to light products (gasoline and No. 2 fuel oil) and prices for
these products reflect margins higher than the full cost of conversion
processing. Our forecast of the refining element in the fuel prices
projected in this study reflects a gradually increasing trend to full

cost recovery during the period to the year 2000.

Foreign flag tankers are in much the same position as offshore refineries.
The surplus tanker capacity has driven freight rates below cash costs

for large tankers. For smaller product tankers, freight rates are currently
higher than fully allocated costs. As in the case of refineries we expect
rates for larger tankers to change gradually as tanker supply and demand
come into balance such that freight rates will reflect full costs including
a return on investment by the early 1990's. Both the tanker cost forecast
and the refinery cost forecast reflect projected crude price increases
whiLa influence bunker costs in the case of tankers and refinery fuel in
the case of refining.

Current U.S. regulations reduce the cost of fuel oil below import parity
by granting importers an "entitlement credit” of about $1.00 per barrel
(50% of the entitlement credit for imported crude oil). In addition,
import fees are theoreticallv payable on certain import volumes, but have
currently been suspended. The administration has recently implemented

a special $5.0)/8b1 entitlement credit for distillate imports. In

£93 142
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preparing the price projections, it has been assumed that only a fee

of 42¢ per barrel will apply to imported products as protection for .
U.S. refiners.

What are the results of your analysis?

Applying the procedures just outlined, we have obtained the results

shown below in Table 1 which are expressed in 1979 dollars per

million Btu, for the reference case:

TABLE 1

DELIVERED FUEL OIL PRICE FORECAST
Reference Case
(1979 § per Million Btu)

1980 1985 1990 2000
W R
No. 2 Fue! 0il 3.7% 4.90 5.71 5.90
0.5% Sulfur Resid 3.17 4.45 5.24 6.40
1.0% Sulfur Resid 3.06 4.29 5.03 6.15
2.2% Sulfur Resid 2.83 3.95 4.561 5.63
2.7% Sulfur Resid 2.74 3.83 4.46 5.44




eld~

Tables 2 and 3 show the +70% and -70% confidence 1imit cases and

‘ Tables 4 and 5 the +95% and -95% confidence limit cases.

TABLE 2

DELIVERED FUEL OIL PRICE FORECAST
Plus 70% Case
(1979 $ per Million Btu)

180 15 19% 2000
NG. 2 Fuel 01l 4.18 6.01 7.16 8.85
0.5% Sulfur Resid 3.53 5.53 6.65 8.29
1.0% Sulfur Resid 3.41 5.33 6.40 7.98
2.2% Sulfur Resid 3.1% 4.93 5.90 7.3%
2.7% Sulfur Resid 3.06 4.79 5.71 7.12

. TABLE 3

DELIVERED FUEL QIL PRICE FORECAST
Minus 70% Case
(1979 § per Million Btu)

1980 1985 1990 2000
No. 2 Fuel 0il 3.21 3.67 4.41 5.12
0.5% Sulfur Resid 2.72 3.26 3.98 4,66
1.0% Sulfur Resid 2.61 3.13 3.81 4.46
2.2% Su[Fur Resid 2.42 2.87 3.47 4.06
2.7% Sulfur Resid 2.34 a7 3.35 3.91

49% 144
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TABLE 4
DELIVERED FUEL OIL PRICE FORECAST

+35% Case
(1979 § per Million Btu)

1980 1985 1330 2000
No. 2 Fuyel 01l 4.77 6.99 9.11 10.61
0.5% Sulfur Resid 4.02 6.48 8.55 10.01
1.0% Sulfur Resid 3.88 6.25 8.24 9.65
2.2% Sulfur Resid 3.59 5.79 7.62 8.91
2.7% Sulfur Resid 3.49 5.63 7.40 8.64

TABLE 5

DELIVERED FUEL OIL PRICE FORECAST

-95% Case
(1979 § per Million Btu)

1380 1985 1330 2000

No. 2 Fuel 0i1 3.02 3.28 3.63 3.94

0.5% Sulfur Resid 2.55 2.88 3.21 3.52

1.0% Sulfur Resid 2.45 , 2.76 3.07 3.35

2.2% Sulfur Resid 2.27 2.52 2.78 3.02

2.7% Sulfur Resid 2.20 2.44 2.67 © o 2.89
A5
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of crude o0il, have to take into account the problem
of demand/price elasticity?

Tt's an element, but as we have indicated here, the
eztablishment of the inteznational crude oil price
is largely a decision made by a relatively small
group c¢f producers, whom we call OPEC.

Would you agree with me that the demand/price
elasticity is one of the factors that should be
considered when one is prociecting petroloum prices
into the future?

Well, I already mentioned that, I think it is a
factor, but a relatively small factor.

Do you know what ycur answer was to that guestion the .|

W
s

first time I ashksd vou that question, sir?

MS, MULKEY: Mr, Chairman, coulé Mr. Meyer
explain what he means by the "first time?"

MR, GOCODECPE: Apparently Mr. Turner has
testified before. He will make it clear.

THE WITNESS: MNot at this hearing.
§ir, did you and Mr. Godley and Mr. Hanna testify
in DPU 19494 Dbefcre the Massachusetis Department of

Public Utilities and the Boston Ediscn Company?

Yes, wve 3i4d.

nZ &1 you Tegeify on Frila il 12, 127¢7
h £ 7 3 ) ﬁ pMmaa
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I£f you say so.
I show you Velume S0, Page 6329 of that transcript,

sir, and ask vou if vou could read into the record

=

joe

neg 12 throuch 17 showing the guestion ané answer

that I am referring to?

“Do you agree with me that demand elasticity is one
£ the facters that should be ceonsidered when one

is prcjecting oil prices in the future?

" & - ~-
P" - -nc -

=12 have 2 goof handle on
it, yes."

Thank you, sir, and was that the aneswer that you cave

when I asked you that question on April 13, 19792

Cenld I takke “hat bask, thit document?

Is tlet the cate on the document? I cuess it is.
Thank you, sir. Would you agree with me that

supply elasticity is one of the factors that should
be considered when one is projecting petroleum prices?
Well, I would like to sort of set the record straignt

here, I mean, vou are talking in econecmic para-

doubt that the impact of

(+H
(r
:r
]
"
o
|
n
2
(

meters, &n
orice on supply and the impact of price on demand

has a bearing on this iss:e, but not the interpreta-

» . s -
- b o b - -
tion 2hat T have., You are saying that there is a known
e remen T re S | nm ‘:—2;: - —amrrn v e aTmebkdalh Ahlet
sazalr funstion and ¢ - arics elagticity that

3 147 Commence Court =Reporting Co. PUQR {
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can be used in the rrojection of oil prices, and I
guess that is the thing that I am concerned about.
And ycur peoint here, sir, is that supply and demand
functions are not known?
They are not known in the classical eccnomic sense
of being able to write a formula. .
Would you agree with me that to the extent that
they are known the supply elasticity is one of
the factors that should be considered when one is
nrojecting petroleum prices?
All of those are factors: the hicher the price the
greater the tendency, or the greater the incentive,
to produrce not only oil but other forms of enercy,
but there are a lot of other constraints operating
of which that is but one.
Would you give the same answer for refinery capacity
elasticity?
It responds to the same kinds of incentives to the
extent that it is permitted to be built. When
refinery margins are large, then they will be
encouragement to build a refinery.
And this refinery capacity elasticity is one of the
factors that should be kept in mind when one is
projecting petroleum prices in the future?

L L. T gyl . - -~ o Yy o
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?

there is a surplus of refining capacity and additicnal ;

refinery capacity will not be needed for some time.

But if we ran out of refinery capacity worldwide,

then you would see 2 price explosion because it

would create a shortage cf products.

Would you agree with me that the availability of

tanker capacity between the Mideast and the Caribbean

and Caribbean and the eastern coast of the United

tates should be one of the factors that should be

considered in projecting petroleum prices in the

future?

Yes

Again for the samne reason, if one needs to have

enouch capacity of all elements leading from crude

oil production through to th: ultimate consumer so

that shortagces of one kiri or another do not occur

anywrere along the chain.

Would you agree with me that in addition to total

world productions of crudes such as possible

Mexican production in the next ten years shculé be

considered in projecting future petroleum prices?

Yes.

Would

that

is

vou agree with me that the state of inventories,

current inventories, of both crude petroleum

and refined products should be considered in

P e e e L e -t -
PreJestin i g o Bl 15 DY

‘moe D
eSS

Short term.

i

A
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Would you agree with me that liquid
petroleum should be considered as a long term factor?
Yes.
Now, would you agree with me that import guotas for
the United States imports of total amounts of crude
imported from abroad should be one factor to be
considered :in projecting crude petroleum prices?
Yes.
Now, the testimony you have cffered into evidence here
today, sir, concerns a second or third stage of
Adelphi techniques?
That is correct.
And you have testified to an earlier stage of the
results in the DPU proceeding that we discussed
already?
Yes.
MR. GOODHOPE: What was that proceeding?
MR. MEYER: No, sir. For the record, 1
referred to DPU 19494, which has been referred to

earlier in the case. There has been testimcny in

o

igation by the State

[t
[ ]
ot

+his case tlere is an inv

Department of Public Utilities into Boston Edison

(9]

Company's current construction program, spe ifically

ilgrim II.

MR. GOODHOPE: 1Is that a state proceeding?
I!‘,g Lommeree Count c’?zpczténg Co.
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MR. MEYER: Yes, sir.

(By Mr. Meyer.) Could you explain, sir, what an
exercise,a Delphi Technigue is?

I think I will let Mr. Hanna speak to that.

Please do so.

(By Mr. Hanna.) A Delphi Technigue is, essentially,
one which sounds out the judgment and opinions of

a group of experts in their particular topic under
investigation.

The Del.hi process is, essentially, one of
constructing and submitting a guestion to a number of
respondents who then exercise their judgment on tle
guestions posed, and ¢hen return the responses. These
are then cocrdinated and assembled intc a concensus
cutlpok on crude c¢il prices. '
And am I correct in saying, then, that in subseguent
rounds of Delphi exercises, that the opiniogs of
the participants are summarized so that in subsequent
rounds the participants may know what the other people
had in mind?

That is correct. One of the features of this

technigue 15 that those responses are then fed back
in aggregate terms to the respondents, who are then
allowed to change the respconse if thev so wish and

thi3 is part of the process of assembling a consensus

]5] Commenee Loutt c’?zpoﬁbzg Co.
BOSTON. MASSACHUSETTS
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outlook.
Now, for example, if I look on page nine of your

+testimony, Mr. Hanna, the price forecast for Saudi

Arabian light type crude of the ras tanura, I take it,
that, therefore, that projection was not necessarily

precisely your opinion as you were one of the participantis

et a T

in this Delphi exercise; is that right?

That is correct. This .s the aggregate opinion of

the group of respcndents. «
And how many respondents were there?

There were twenty-three respondents on that particular

occiasion.
How many responses were to the previocus round of the
Delphi exerdise, sir?

I believe it was 1l7.

Is it usual in Delphi forecasting technigues to

change the size of the group sample, sir?

I'm not aware tiiat it is & recuirement that the sample
itself should not ¢ ange.

§ir, so you had some oarticipants who responded at that
time?

Yes. In fact, on this occasion we had a better level

2

of response .nan we have had in previcus years. I wcul

say that, cenerally, the population for this survey was

basicall: the same on each occasion.

In other words, <he peorle of whom the guestion was aske;
£7 7

493 T Con:meres Lourt cpcpozting Co.
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remained the same, but those whe responded differed;
is that correct?

Give or take one or two people, I vould say that the
population in each case wa  approximately the same.
On this occasion, we had six additional responses
from people who, on the previousl occasion, had not
responded.

Did you have people on :the previous occasion who
responded previously and did not respond tiiis time?

I believe I can think of one. There may be more.

And, similarly, Mr. Turaer, I take it the price

forecast on page nine is nct precisely your individual

opinicon, as a respondent, but is i: the assembling
of all opinions; is that correct?
(By Mr. Turner.) That is correct.
And the same with you, Mr. Buc] 7
That is correct.
(By Mx. Turner.) Although all three of us were
participants.
I understand.

Now, Mr. Hanna, I take 1t you are the
person mosu familiar with the methodolegy of this

exercise; 1s that correct?

(By M Hanna.) That is correct. I took responsibil

-

[N

£
L0 COOX

<natin

0

-
this survey.

)‘ »
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And as such, you are familiar with the letters that
were sent to the various participants in each of the
rounds for the exercises?

Ya3,

Did the letters ever mentiocn the concepts of

demand price elasticity?

The guestionnaire certainly mentioned that concept,
yes.

And how did it mention that concept, sir?

One of the questions set out a number of possible
factors influencing the price of crude oil and it

is my recollection that there were about fifteen
specific factors that were mentioned and one of these,
was, indeed, the potential response of supply and
demand price.

Do you have that letter with you?

I do nct have that with me, no.

Do you know whether that guestionnairz menticned

Cross price elasticity as between oil use ané other

end uses?

It édid nc: have the phraseclogy you have just used, no.
Did it have the phraseology "demand price elasticity"?

I have to come back to regenerate here what Mr. Turner

explained earlier in that we did not view elasticity

493 154
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The classical sense being the specific
response of demand or supply to an increasing price.
Rather, we reccgnize the potential of such a response
but also recognize the fact that it is scmething which
is virtually impossible to measure and, therefcre,
we (:d indicate it and reserve it as a fact that
we ask people to consider and we ask people tc
assign some rating to it.

I understand your answer, sir, but my guestion is
somewhat more narrow.

My gquestion is, did the guestionnaire
that was sent to the participant mention demand
price elasticity?

Once again, it is my recollection it did mention
demand elasticity. |

Did it mention cross price elasticity?

No.

Did it mentiocn supply elasticity?

Probably not specifically.

Did it mention refinery or tanker capacity elasticity?

No. I'm not sure what ycu mean by either o

rh
o
o
n
17

two phrases.

It is certainly not a term which is in
cormen use in the oil industry.
Did it mention the possibility of additional sources
493 c C«Jmu Couxt '?zpoztu:g Co.
’ 45 BOSTON, MASSACHUSETTS



L o —— . e e el e . § 2t - R e

10,441
J2-5 1 of supply of crude, such as Mexican production?
® -
. 2 | A It did not specifically mention Mexico by name, but
\ |
- 1 - R
3 il one of the gquestions did request respondents to indicate
|
i
4 1 any cther sources of production that they thocught
il
s i might have a bearing on this issue of price.
’
5’| Indeed, many of the respondents did, in fact, select
:l
. 7 | Mexico as a country, as a producer, which might
;I
| .
8 | indeed have some affect.
) i
il Q Did the guestionnaire mention inventory levels?
i
10 L' A No.
i
i Q Did the gquestionnaire mention strategic petroleum
II
12 reserves?
i
,4I’Q Did the questionnaire mention import guotas?
{ .
| . ;
15I:A Not specifically, no.
1 ; - -
16 iQ Now, I take it that the pecple who are participants
17 : in this guestionnaire were all employees of Arthur D.
|
18 | Little; is that correct?
-
,9{!A That is correct.
|
. 20 | Q And they are located in different places, geographically
& |
213i than all in Cambridge; is that correct?
I
il
Il A That is correct.
22 |l
il .
23 nQ And the survey was being conducted in writing with
il
- 3 responses in writing through the mail; is that right?
28 |
i
II - QA Yes., Not exclusively by mail, but we did se Telex
|

. 493 156
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where it was essential to do so, to reach one
respondent.

How many rounds of the Delphi exercise have been

conducted to date?

Well, this is the third year that we have conducted
this particular exercise and so this 1s the third
rounda?

If it is like this, then this can be raeferred to

B N

Commeree Court -:."?spo-:tirza Co.
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Now, fromthe responses that appear on the standard
form, in answer to the guestionnaires, am I right in
sayin. that vou cannot tell from the responses
exact), how the participants came to the conclusion
they came to?

That is correct. That is not the purpcse of the
Delphi exercise.

Is it fair to say that one of the purposes of the
Delphi exercise is to achieve a concensus?

That is certainly one of the objectives. It is by
nc means certain, but the concensus can be achieved
by this process.

Now, the ninety-five per cent confidence level and
the seventy per cent confidence level that is played
on page nine, Mr. Hanna, I take it that those are
not confidence levels that are calculated in the way
that statisticians calculate confidence levels from
random samples; is that right?

No. I would not say that. The confidence levels

which have been identified by inspection of the

b

ions indicated by responden

-

it

probability discribu S

'8

for each of those years and to that extent thirty
per cent, 1if you like, mathematical procedures of
achieving those confidence levels.

and tne ninety-five confidence level refers to what

493 158
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specifically?

Well, within the ranges indicated 'y the upper and

lower ninety per cent guantity levels, the respcrdents,

.

in aggrecate, basically indicated tlhat there 1is a

ninety-five per cent chance of future prices lying
outside those two points.

In other words, sir, these points that are labeled
ninety~-five per cent in a sevent per cent confidence
levels on page nine of your testimony are the
aggregate of the rarticipant's estimates of their
ninety-five and seventy per cent confidence levels;
is that right?

That, in essence, 48 correct.

And, of course, you did not know how the participants

calculated their own ninety-five to seventy per

cent confidence levels; i: that right?

Well, the participants themselves did not calculate
confidence levels. The participants each express

the price of crude in the future years indicated in

terms of a probability histogram.
the ninety-five
as shown on

confidence level

provide a price estimate that

lower bounds of

-

~i
trd
-l
SN |

Commerze Count :szozting Co
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r cent? You did not

st, other than *o do

WITNESS: No, that is

interpretation ¢f what we have done

I could just explain this.

DR.
THE

expressed tho

COLE: Yes.

WITNESS: Each cf the

prices in the future years in terms of

the probability histogram.

that;

here.

O

0
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conduct any

is that

®
a
ot

respondents

In other words, they were requested to

express the probapility that the crude oil

lie within certain ranges.

Now,

the total figures expressed

yeaf had right up to 100.

n

price would

in each

To obtain the aggregate response, we

summed the total response in each of the ranges for

the total sample and used that total,

the compensated probability distribution, as a

for plotting the histogram and establishiag ¢

ninety-five per cent and seventy per cent co

level.
MR.
illustraticn,

the chance of

/. - ’ﬂ e rdds
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is in 1985, let's say, and between $24 and $26, and

so on, and each person put down, within these brackets,
the probability that he, judgmentally, saw the price
falling between those ranges.

DR. COLE: I understand that. They were
asked “or their best estimate as tc what their price
would be in 19907

MR. TURNER: Not best estimate, but just a
~hance that it would be between 20 and 22; between
22 and 24; and 26 and 28.

DR. COLE: I understand that.

MR. HANNA: That will also come as a separate

question, ask for their best estimate price progressicn.

, « DR. COLE: Which should coincide with their
other estimates?
MR. HANNA: Exactly. On one Or two occasions
when it didn't coincide, I returned the guestionnaire.

(Laughter.,)

DR. COLE: I understand that.

493 161
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MR. GOODHOPE: Since all these correspondents

were employees of Arthur D. Little, I assume they
were economists?

MR. HANNA: They were all what?

MR. GOODHOPE: Economists.

MR, TURNER: No. I think they were
participants of what I would call the general oil
scene in business, economic context. There were
secp.e that =-- we had people located throughout the
world. There are some in Saudi Arabia, some in
Abu Dhabi, some in Algiers, and some in London.

MR. GOODHOPE: They are not necessarily
economists?

MR. TURNER: Very few. Not.necessarily.
They have become sconomists to some extent, but,
essentially, they did not start out that way.

MR. GOODHOPE: All right.

(By Mr. Mever.) Now Mr. Turner, if I can just refer
¢tv page nine, again, dc I interpret this graph on

age nine as being in 1979 dollars?

0

That is correct.
and, therefore, that means that all figures cn this
graph are net of inflat'on?

That is alsc correct.

(3
LR ]

Anéd this shows tha
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of 1979, real oil prices dropped?
That is correct. I would like to make a statement
here with respect to the previous testimony, if I
might,.just to clarify a point.

One is that these are, in fact, in constant
1979 dollars and they are F.0.B. prices of a particular
crude oil.

I think that Mr. Buckley was talking about
a mix of crude oils delivered to the U.S. So, his
price of $22.50 projected includes some higher valued
crude o0ils than this particular crude oil and it
also includes the transportaticn compnent.

So, the prices are on a, the two prices are
not particularly on the same basis. '
I take it, sir, that you were- present when Mr. Buckley
testified; is that right?
Yes.
And from your last answer, I take it that vou feel
you have an understanding of what he was saying and
what his testimony might have been?
Yes.
Lid he misread your testimony, sir?
I believe he did.
He misread it badly, sir, didn't he?

Badly, I wouldn't go as far as saying that, but I

Commenee Court c?cpctting Co.
BOSTON, MASSACHUSETTS
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J4-5 i
po/em il
! « A (By Mr. Hanna.) To the extent that scme of the
|
. 2 'I questions specifical’' y asked whether they believed,
3‘5 and what probability would assign, t~ upward movements
451 in price of the type that we saw in 1973 and 1974, and
S:T of the type that we have just seen early this year.
|
8 k 80, implicit in the guestionnaire was the
‘
. ; “ suggestion of the possibility of what we call a
|
3 } gquantum jump in price.
‘ QE?Q And the guestion specifically asked him to coneicer
il
10;% the possibility of a gquantum jump and to put a date on
1 ﬂ it; is that correct?
!
,2EiA It asked several %hings. It asked the possibility
|
. 12 ;] £ such a jump; the like.y timing of guch a jump;
14 i the likely magnitude of such a jump.
|
15E Q Mr. Hanna, I think you are trained in statistical
‘e : technigques. Is that correct?
17; A I think it is fair to say that. My undergraduate is
18 ; in mathematics.
2
1% |
. 20 ;
. 21:; .
22 ’|
i
23
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I would like to make the point that this

10,464

is only

particular forecast. This particular forecast

we have used ia cur general prime work

embraces a lot of participants in the energy scene.

-

Okay. This is in respcnse to a commission of

Boston Edisen 1979, I cuess at what date was

questicnnaires mailed, roughly?

the

(Mr. Hanna) The questicnnaires were sent out around

about the middle of May. I believe it was

£ifteenth.

MR. GOCCHOPE: '79?

THE WITNESS: Yes.

(By Ms. Mulkey) And were thesr guestions identical

to the ones that had been sent in 18722

May the

Yo, they ware not, le felt thev weres okviously

improvements on the ones that we used in the earlv

years., However, the issue they explored was.

essentially, the same.

Are you, individually, the author of the '7¢9

naire?

No. It was veory much a collective effort

on

question-

par*. of the three of us present plus at least

cther senior member of ocur croup.

And I think that the four of you who au

-

quest ionnaire was four of the responden

Commerce Court =Reporting Co.
/ 4
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That is correct.
Now, wrat T den't understand now is what fcllows
thereafter?

You then get in one run of responses;
that it?
Yo. This is pretty much an cngoing exercise. A
distributing the gquestionnaires the individuals
these and return them to me and I then tabulate
responsa

And following that, the responses ars
assembed in aggregate form and returned to the
individuals. The individuals are then given an
opportunity of changing their responses, if they
wish.

o~

0

9

¥

And the table cn pace 2, the ficure on »
represents the tabulation after an cppertunity £
changes?

No. This represents a tabulation befcre they ha
taken this opportunity for change.

Have you since takulated the respcnses after 2an

cppertunity for chance?

is

or

ve

Mo, because we are still in the process of getting

those responsas.
(By Mr. Turner.; But I think the rusponses, I ¢
should e, we should acdd, had the results cf the

Comm'z:z Ccuzt c’?z/;c':tinﬂ Co.
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was a bases that they could lock at.

So that we can have the same lancuage, if it is toe
simplistic to refer to these as '77 one and twe,
'78 one and two ané '79 ore and two’?

No. We have not had five.

(Mr. Hanna) No. We have had three rounds.

Which?

One round in '77:; one round in '78 and we have had
one round in '79.

Now, if you would like, we have had
initiated a second round during this vear, which
will allcw respondents to feedkack after hhiey have
seen the results of the first round in 1979 or what
we call the third rcund.

So '77 and '78 did not involve this feedback
mechanism?

Oh, yes. The respcnses for both '77 and '738 rounds
were fed tack %o all ¢f the respcndents.

(Mr. Turner) You can lcox at it that way in that

y’ . - 2 a9 ‘e b - e T . -—- T
there was a delay of all of the resgeonses. Normally,
o opmvn b/ < = 3 < 34 b 3 St ~

you weuld tak<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>