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1 EEEEEEEEEES
Whereupon,3

-|.

i
' THCMAS A. IPPOLITO

3

having been first duly sworn, was called as a witness herein
4

and was examined and testified as follows:
3

EXAMINATION6

BY MR. SIDELL:-

Q Would you state your name for the record, please?
3

A My name is Thomas A. Ippolito.g

to O. And your current position with the NRC.

A I am Chief, Operating Reactor Branch, 43, Division
tt

g., | of Operating Reactors, Nuclear Reactor Regulation, NRC.

Q And how long have you been in that position?
13

A Since June of '78. I
14

l

O Were you requested to bring a resume to this3,
| ,I

,

. o.. I, decosition? i
i-

.

-i

1.| A Yes, I was.
. .

,

3 0 Have you brought ene7

A : have put together one hurriedly. You can have it.19 ,

don't know how many copies you need. There are four or
~9
,

1

3 y|
:

five there.
I

,., j Q Ckay, we will just keep them : think.

| A Ckay.;3

Q :s the infor=atien contained in the resume that you,,
..

!

3]havejust provided =e co=pleta and accurate to the best of
1 |
; '
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3
. .

t knowledge?
~

4 !. A Yes, it is.
.

3 MR. SIDELL: Let's mark this as exhibit ene to the

desposition.
4

('rhe document referred to was3

marked for identification asg

exhibit one and was received-

in evidence.)g

3Y MR. SIDELL:3

to Q. Mr. Ippolito, have you ever had your deposition

taken before on any subject? $# )'" ^

y n.
* A Caposition, that is a legal that I as familiar --, ,a

A A A'-

I I have appeared before investigating hedies, both internally
13

and externally.y ,

i
I

15| 0 Let =e briefly tell you what we are going to be
i

1 doing this =orning in ter=s of this particular deposition.
16

i

First of all, your testimony is swern and even though we are :,.
|

'-

|
sitting in your office in one of the NRC buildings in 3echesda,4- ,

,

,

Maryland, it still has the same force and effect as thcugh itg,
,

,

were given in a court of law before a judge er a jury.;,)

I Therefore, it is necessary tha: you be as precise,,

.. g
.,

i

4 and accurate in your respenses to my questions as ycu can be..,1
.

i
1

to avoid any confusien er misunderstanding. If you are un-. , .,.

certain at all as to what ny questien deals with, ask =e for.,4.

clarificatica; I will try and e:cplain wha: : z= iceking.for.,5
j-

Acme Reporting Company
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I. .

1
in the way of a response. In view of the fact that your

-

2| testimony will be transcribed after it is recorded, it would

i

3|I
be helpful for you to avoid inaudible responses to questions

such as neds of the head or hand gestures. Obviously =icro-
4

phones can't record those very well.
3

A I understand.g

Q It is also helpful if you would allow me to finish-

my questions prior to beginning your responses. I will like-
3

wise restrain myself f cm asking a question until you finish
3

to your response since the reporter can't easily pick up two

i

11| people simultaneously talking,

At the conclusion of the deposition, your testimonyg

13!
wiil be transcribed and presented to you for your review,

I

I correction if you find any need for it, and signature. Ig
l

15| must advise you that should you feel there are any substantial
I

changes that are necessary, you =ay of course make these Ig

gj changes; but we in respense will be entitled to ec= ment en

those changes which may adversely affect your credibility and t, , ,

, I
4 f

therefore again the emphasis new in the first instance to be ;g
,

1h as precise and accurate as you can be in ter=s of ycur !

.n.
,

3 responses.

Co you have any questions?;.,

A No.,4
.a

Q Ckay. Could you give =e a brief description of3
:

.,3 ] your current respcnsibilities within the N?.C?
.I

.
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A Well, as stated in the last page cf =y rast=e, I,
'' (3 d %

i. '

am Chief of Operating ReactorO and stated maybe a little bit.,
i

l

3j differently than stated in this resume is that I am responsible
.

to assure that the boiling water cperating reactor plants;

are perating within the regulations; that is including their
5

technical specifications. Any changes that are necessary are6

processed through this branch..
,

We also review and comment on their operating
3

experience, their availability, ,t.hed:f whatever events take-,

M
place at those facilities, we are the primary contact with,o' A

the licenses.
11

Q Have you previously had any involvement with PWRsg ., , ;

as cpposed to 3WRs?g

A Net as in the project function.g,
I *

i Q Can you explain what that =eans..s,"

I

Iasisindicatedinmyresumeagain,isthatjA Yes.H

,; prior to =y present position, I was Chief of the Instr =en=a- :
. . ,

i
a

' tion and Cont cl Systems 3 ranch, Civision of Systems safety, '

g

NRRr and $( in that capacity, I was responsible for the review
, , ,i. . /

of instru=entation and centrol systa=s for PWRs and 3WRs. Seg

;i : a= familiar wd-k ''e PWR design e; th_:, if that is part cf,,
...

1 I

.,.,l your point.

.. .;
.

; C And that position was held up until June of 19737,,
.a

A correct.,
.

0 :n that position, did you have respcasibility ever
23

|

} Acme Reporting Company
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.

i review of electrical evaluations of PWRs by other NRC staff?

; A I don't knew if you are phrasing that correctly.

3 Let =e say this to you. My branch performed the electrical

evaluations of the, during the construction permit review and4

'

5 the operating license reviews, correct, until about a year

s before I left that position; then there was another branch

that was set un headed now Mr. Faust Rosa which is called-
'

M-+-+8~
the@A

pw
In other words, my branch was divided into two-.3

9 segments.

to Now starting, I guess, if I lef t in June of '78-

Pw"
11

and around June of '77, this El.wL.ical Systems 3 ranch was
,

1-2
developed. Scw I fen't w.... .v, I want you to understand,

13| that electrical someti=es is used too generically. I am using

electrical as meaning pcwer, electrical pcwer, as opposed ton

15| instrur.entation and control.
i
|

I Q And you were exclusively involved with electrical
16

i
' .

.. | as it relates to power rather than control?
I

'

I .
4 :

i

13| A No, initially I was responsible for all of that,
i

Q Ckay. - |tg ,

i,
'

A 3cth electrical and instrumentation and centrol up,9

to about June of '77. At that time, there was a recrganica-n

;., tien at which the electrical er pcwer systems portion was
,

set um in this new branch..3 - g
,

,

Q So pric: to Cune of 197}( did Trank Ashe rescrt to3
3 /

;3 yeu? I
'

!!
a
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l

1! A Yes. I am just trying to be real accurate. My i
,

! 4#
' ,j branch, the ICSS branch consisted of,3>cfsections. Each

i
section had a section leader. Excuse me. And Frank worked-

3|
.

for one of the section leaders.
4

Q So he reported to you indirectly.
5

A Indirectly, correct.g

Q Were you involved in any way in the final evalua-.

tion for an operating license for TMI-II?
3

A If you can tell me when they got their license, I
9

will be.able to answer that.g

Q February 8, 1978.g

A So I was there. -
1., ,

Q Do you have any independent recollection as to,3.

i the reviews that went on at that time?

14|
A No, about the only thing I can tall you about

,a.
:
!

:, !

, o, | TMI-II, it was an extended review. Meaning that it didn't'
i
i.
;| *

,.! stay on schedule. It just for various reasons which I don't ;
, ,

, .

really have recall, it just extended over a nu=her of yearsg
,

before it finally was cc=pleted. That is about all I cang,
!

j tell you.;,,
,

'I
Q Was that a result of acticns taken on the part of,, ,

.. ,
b

,.,.! the licensee or actions takan en the part of the N?.C?
1-

!
' A I wculd have --, . ,

j.s

O Cr both?. . .
..

A I would have to say both, and you have to rene=her
;3

!

l Acme Reporting Compcny
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at that ti=e I guess money became very tight and people --,

I am not saying that this was the case at TMI-II. But it

was in that period of time when =eney became very tight and
3

i people -- were delaying responses and were not in a hurry,
4

you know, partic^ular hurry, to get to do work on their
3

p an s. TP.ey just simply delayed them. And t. hat might .have
6

been one of the reasons, but I am sure that the way all of.

these operating license review goes, there is equal culpa-
3

bility on both sides of the fence.
3

Q, What were some of the factors that caused theg

,| delay from the NRC's sida?
'I

A I really couldn't tell you. I would have to gog

back and look at that earticular file. And I sav this in
3 . -

'

You know d N
I

j all candor to you. a: c.27s something like 30 to 40
;

.i plants, either construction or operatine: license reviews;
13 .J. M stud 4p-epy;

,o,! and I am sorry. You knew I just can't do it. If I had the
A~

,.

'

branch files, I might after a few =inutes of thumbing through !,,
'

:,

I i

them, I =ight be able to tell you nere precisely. I can't. j

i

Q Are those files readily available?
.

,

A I -- All of =y files were left with in that branch. '

I took no files with =e.i
,,
,,

Q Is that in this building?, , ,
, , ,

A It is in this building. Yes.,, . ,
.a

Q Could we =ake an atte=p: to ge: the files sc ycu

could rafresh your recollection?
.5 1-
,

i
I
.
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1 A You mean right new?

;, Q Yes.

3 A Ckay.
_

(3rief recess)4

5 BY MR. SIDELL:

s Q Mr. Ippolito, prior to Three Mile Island of March

1979, were you aware of a transient involving a failed open-

3 PCRV at Davis-Besse in September 1977?

9 A I just don't remember it. You say it happened in

to '77? -.

it Q Yes, September 24, 1977, involving a fail to open

t2 PCav among other things. |
|
|

13 ; A I would have to say at this point if I did hear of
I

-
14 it, it did not register as something significant,te'my mind.

15| Q Well, if that event involved an electrical problem,
I

:s| would your office have been involved in that er at least j

i i

t-| aware of that? i
- i
i !

tg ' A Ckay, what you are saying is that the event took ;

ii

tg . place in '77. Davis-Besse was,I am assuming,an operating
a,

'
olant at the time. And the problem would come in to the.s9 ,

7t Division of Cperating Reacters who has a technical staff, ekay.

We have -- and I believe '4at if it had been sc=e-+,
;

.. .,

!

i thing of sic.c'_"4 ance that re m. _r. td sh r. feel censideracien
-..

| ;; for checking inte other plant fasigne -- then they would have
! i
|

| advised re. ICR had even at.that time a system of;3

Acme Reporting Compcny
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,

i

infer =ation =e=cranda, I believe they are called; whereby
1

:
I

infor=aticn such as this is transmitted to OSS for censidera-. , ,
1 &-.

! pv*
! tion And" their reviews durtng the CP and OLs. So I think,3

I would have heard of it that way.
4

I don't know. I don't know offhand whether this5

was even a subject of an information =e=o.s

Q So unless DOR concluded that the problem might have.

generic consequances, you would not normally have found out
3

about it.
9

A. That is correct.10 ,

,

Q If you know, does CCR -- or st least at the time
11

did ICR -- have a precedure whereby they would be able tog

=ake a determination of a problem as being generic as opposed,,
.a

to plant specific? c: was this left up to an individual who
14

=ay have reviewed an LZR and concluded on the basis of what
15

,g ; was contained in the report that it might be generic.
,* ; ,

n -

g! A I would have to say that there is the existe.ce of
|

| '

is, ' the information =e=crandum.and . -- When thev were created,,.
> -

!

I would imagine that they had certain procedures by which ycu-

tg

I make these determinatiens. I remember I have read a nu=her of3
'

these things since I have been here, but actually ce go back3
'

in the archives and read what these criteria are; I haven't.3

Thev don't directly invelve crcjects. They involve primarilym - -.a

the technical arm of CCR.,
. , ,
..

C If chere had been a problem at Davis-3 esse in3

,

l
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l

Septe=her of 1977 involving a situation where with a failure j1
'

I of electricity the FORV failed open. In other words, it was
2

necessary to have a constant source of electricity to keep-

3

the PORV closed, and with any electrical failure, they would
4

. fail pen. W uld that have been a subject of interest to
5

y u in y ur usual reviews?
6

A The answer to that is probably no. And let me.

explain. The reason for it is that on these relief valves
3

on a PWR were always considered to be not essential to safety.g

Q- Not safety related.g

A Correct. And as such, I make the asst =ption that
11

, ,, i our systems people have evaluated the transients and accidents
..i

and also agree with the licensee that these are not importantg

to safety. So therefore their failure, whether open or
41

,a.
; closed, whatever, was not important to safety so therefore |

i
,

,

i it could have failed in either direction.,s;
}

'

i Q And the fact that the problem may have been !,.
, ;

', instigated by an electrical problem rather than a nechanical :
:

,,
-

,

or human type problem would again not have been of substantial!, , ,

"i
il

:1i concern based en its original definition of ncn-safety.,,)

related?. , ,
i,..

ti

A correct. And just let me add if it is net safety, . ,

,; related, it would not be en the safety buses, if ycu will;
. . ,

'l
1 therefore, they are designed to less stringent requirements,s ;

. l

.

and veuldn't use the time, the review ti=e, to investigate

Acme R e = ortin a Comocny,
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i

i

it. That is basically it.

I

i O So in addition to being designed on a less stringent-
2

3, basis, they are also reviewed on a less stringent basis as

well.4
.

A Well I will simply say to you that it is probably5

not reviewed at all. As long as I a= told that the analyses6

,
do not require ita then I will not spend the precious review

time, being understaffed, I would not spend the review time3

to look at it. It is just that si=ple.9

to Q, Well, you just mentioned that I gather you are

11 i currently understaffed in your opinion, or was that in
I
,

t., ! reference to your prior position --
i

1

13|| - 1

A Prior position in --
i

gj Q -- ICSB.
i

'! A That is correct, the crior position in ICS3.
. I

.
',3

l |
'

16| Q At the time you were in ICSB from February '73 to | |
!

i l
'

June of '787 i,,. ;.

I '

A Correct.13 ,

1

O Did you make your concerns about the staff,ing ;9

inadequacies known to anyone?.,9

A Let me sav this to vou. '?ou have to divide chat. . .
.. , - -

period of time into at least two differen: eras or periods,.s.,

.- ,1

:| wee
and when I first came aboard, there,yad'something like eight3

!

reviewers. In a period of two years, it grew to, I had3
.

. rouchiv, a staff of 30. There was a need --., a - -.

Acme Reporting Company
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.

1

(Interruption)

2

3Y MR. SIOELL:

Y
Q You are dealing with staff shortages.

4

A Correct. At that time, the projected work loads

5
were actively understood by upper management and the byword

6
then was hire what you need to do the job, and we did that,

;

and that is how I built up a sta#" * en things became ,

,

3 -

more difficult. I would say especially around the time -when.

9
prior to and during the time of this split of my branchf and

*

to
let's see; I actually prepared a =anpower study which indi-

Nd11

cated -- it had to be around '76, '77 era -- at that time as
#

12 ,

a very mini:mim I was understaffed by about 40 percent or about

13

seven pecc.le.
.

14

: 0 "' hat is seven people out of the 307
|

15:| A No, no. Excuse =e. By that time, =y branch was -

ti

i 16 !

; down to I would say eight per secticn, two sections, about !
!,

17 j

! 16 pecple. A nu=ber of the respons '4i4**es : had wered

;3 iwsy:) ,

m In other words, I no longer had the electrical
,

, .

19 : -

review responsibilities. So they took people and that,

20 '
responsibility with them.

2
So with what was left and knowing what the work

20
l load was, the projected work loads, I had a rather detailed

| +, 1 ;Mpa.af
' manc.ower study. and cresented it to nanacement. And that was
i - 1

A
'

,.4,

, -

.a u. .
-

,

25

Q Did v.ou get a formal response frc= =anagement to
,.

!

] Acme Reporting Comocny
..u....

__- _- . . _



- ,

i o4

i your study? .

3 A No.
!*

i

3 Q Did the study expressly request additienal people?

A Yes.4

5 Q And management failed to respond to that request.
ss it

6 A You asked formally rescond. And the answer is I

really don't believe they formally responded to that. I,-

& LL J.)
my recollection is that fthie dbviously I didn't let the thing

3 A

die. I think that the budgetary constrain:s were such that
9

there were just not enough slots to go around to satisfy whatto

the needs were.
11

I know that my needs were unequivocally made known,
12

and I was told that, my recollection is that I was told,
13

there is-just no room for that type of growth. )y

Q Io you recall who told you that? |13 ,

A I believe it was Mr. Heinemann who was director of
16

II
- sg' systems safety, Reger Matsen's predecessor. !

gi Q Now you mentioned that that was not a formal reply )

to your request for additional staff. Was this =erely in the9,

:
! course of a conversation that he indicated this to you, er;g

was there anything written?
21

;2 i A I don't recall anything ever being written with

;3 | regard to that study. I reme=her that we had nu=erous I

'I;| meetings on hcw to handle the fact that we were -- not only ,,
4 i

|
|

il myself, other branches as well -- felt tha: they were;3

|Acme Recortine Compcny
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t understaffed, and there were numerous meetings and discussions

T
2' on how best utilize our staff to assure an adequate review.

! + . .

j cw -9
3- And there were =any, =any discussions a+ that period.

p

4 Q Can we get a copy of your staff evaluation?.

5 A I doubt that one even exists anymore.

6 Q If one were to still exist, where would it be?

A I turned it in to Mr. Heinemann. It wasn't some--

a thing that I did and with pink, yellow, green, you know, all

9 that stuff. I didn!t do that. It was just a note from me
-fL w B a % G v_)

to to Bob Heinemann saying, "Look, I have done this. This isr
A

~

11 what I need. And here is the data." 'It was a repcrt I would

te say about three-quarters of an inch thick.

13 Q Did you make a copy of that for yourself, for your

14 own records?
i

! A If there was a copy or anything, I left it in =y13
i
,

16j old branch.

! l

1- O Would it be possible -- i-

, I'
! i

13 A If you let me make a phone call, I had -- I directed
,

to this to be done, and I outlined what I wanted, and I-had --
1
'

y' a fellow by the name of Ray Scholl do the background and

et , writing the report for =e, and I edited it and sent it cun

:: to Bob Heine= ann.

23 MR. SIDELL: Cff the record.

24 (3rief recess)

23

I
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1 3Y MR. SIDELL:

2 Q Now earlier, Mr. Ippolito, you indicated that the

3 PCRV was not previously defined as safety related. Is that

correct?4

5 A Yes.

6 Q Do you know why it was not considered to be a

safety related piece of the primary system?-

8 A Not specifically. I think that I nada the assunp-

9 tions that a systems evaluation was performed and that its

to failure was not significant to safety. I didn't personally

11 pursue that analysis or review.

12 Q If the failure of the PORY was not a concern in

13 a safety sense, would that have been because there was an

I alternative =echanism that could be employed to serve theg
i

i
13 'same purpose as the FORV, for instance the block valve?

I
i i

itg| A I would say, y k..cw I don't knew how =uch of |
i i

ti this is hindsight, 1 know because '"MI has forced us to |
; -

focus a little better. But I would guess that we have theg,

g; pressurizer heaters, okay. Wehaveja(thecuenchtankwith
i its blow-cut patch, and I gu::: in the ic~g -- we have high3

,, / pressure injection, whether .it is for make-up or safety; we"

y w mlM w@
had those syste=s C ec I guess - I am g,.essing.. , . ,

--
,s,

--,,, 1' Let me sav I would have -- if I were to e e think
s

t
.- s

'

A

.
back at what the attitude night have been then is that, hW, . , ..,

.- c
| I

<
l it nicht.,a - have been mess. as all hell,. ,Zu: we wculd have.

. -

|

!
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controlled it one way or another. If not, we could have just
1

!

2| turned the block valve or start safety injection or high

pressure injection or whatever, hcwever the system is designed!.
3

We would have taken care of it.4

We would have come down and that was it. I would
5

guess that that was probably the thinking at the time.g

Q So you are unaware whether the determination to-

define a PORY is non-safety related was based on the fact
3

that there was a block valve downstream or at least betweeng

the PCK7 and the pressurizer that was available to essentiallyto

serve the same purpcse?
11,

A No, that is not what I am saying. I am saying to. . ,
'* I

| L&~
you had it - . If I g a system type and had to perform13

the analysis on it, I guess what I am saying is that they
14

g! probably did not care one iota if that thing stuck open or' ,

' (Gv
i if it f ailed to open because we had, "cr '' c':7 I identified to.te i ,,

- o
' h.Av

iyou two ways c three ways that wculd ordinarily ' "''' ''- i.-
p

we.10 have been sensidered more than enough to take care of |13

_t u. .
19

.

.

.,0 ] C Cne of which was the block valve availability.
'

. l

.,, | A Correct, yes. Ihey would have said, "Well, if that

.. ;

i

! did.n't work, then this; and if that didn't work, 1 '.ar; had--3.

1 c~~-d
I -- if it wen: cver pressure, I could have -- blown out the-
! a--

'

patch in the quench tank, you know, sc what. If it were
3

relieved that way, i: vould have been nessy,but i t cu M.. . --
, ,

, 3 |
| t

i

.I

j Acme Reporting Compcny
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l



, ,

19

sgc u ' . , it is sc=ething that was not at that time censi-
t, -

| dered to lead to significant hazards concern.2;
.

. Q So you are concluding that the consequences of a
> -

nonfunctional PORV were evaluated and that based on the4

consequences and the altarp tive methods by which the plant
5

could be brought to a safe shutdown were such that the PCRVg

was considered relatively inconsequential : element of the-
4

primary system.
3

A Let me make it clear. That is my conjecture, myg

u.tJ ~M~

opinion. .;P I am saying that, you know,athis could have,0 x.

been what cur systems cecele were thinking and had done at
11 - -

the time. I am not sure.g

Q Were you aware pre-TMI-II of another incident atg

TMI-II on March 29, 1978, almost a year before the accident
14

.o.
j we are new investigating; of a problem with the electronic

,o,| curcuitry producing the FORY to fail open with an electrical
- i

|

,.f failure?-

.. ,
,

'. | (3rief recess),5
i-

.

! WITNESS: The answer to this cuestion is I-don't19 i -
;

,
,

recall but reme=her that it would have involved Frank Ashe_,0.

!

and Taust Rosa and not =e during that pericd of time.3

4 So again unless it was sc=ething that Faus: would3

have considered i=pertant encugh for =e to knew abcut, I. , . ,.a

guess he would have done sc=ething =cre positively. But I
., 4.,

don't recall a =e=0 fr:= him saying tha it had that type of

] Acme Recorting Comocny
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| i=portance. So how he handled it, I have no idea.
t
:

3j 3Y MR. SIDELL:

3 0 If this were the second cccurrence of the same |

c.rchlem dealing with an electrical setup where a loss of
4

current would cause the PORv to fail open, would you consider5

,3 that to be of generic consequences for other B&*4 reactors?

A I doubt it. Let me tell you why. The r''-'? '-= --.

d_c.~8 Ci-A:/
[smuchaswewouldliketosaythat6haplnts,themost3 ^nM Q ,s u&
we can say -- the plants are similar ( In other werds, within9,

I A A e

any nuclear steam supplier, all you can say is that they areto

similar. You can never sav. thev are anywhere near identical.I1 . .

._s s_.__ . _ _ > _ . ____o _ _

. x. .s_ 4.
_ _ _ _ . _ _ _ : s _ ._ ay: ,,.__

.s e w . ..w s . aa.. sa.. s., rv ;w. .4a. w. w...-....{g

i . . . . . . . . . . . , , . _ . . . . . . _ _ , . . . . _ . . . ,_ ._...,. ... ._,.

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

| .
. - -

,_ . ..* - . _ . _ _ _ . _ _ . _ __m us. .

..aew .w an; .a w a.. v. ..s a s y - a.. a .6. . w ...w..
. . . , . ..
.. ...

{4 ,

i ..

--..m s .um *M......*.*.. L .L. .J .. . . . . ...u ...
m. .. %. 9.

..
.4

'

t. **m&%

|. . , . - . . . . ; . . . . . . . . . ~ . . . . .

. .

I* - * * . . _ _ * * . _ uL_ . ._ . L : 4. , , u _ m y J y ,3 e J . 4. % 4i

{g y... w w a - y 4. . .aww .j , ,

! !
; ...~:. _- .. .. ... . . . . ,.., ....;. jg .. . -. ..

r

,

.

So therefe re I wculd almost have to say that I
. e.

,

l

|
j would not censider it generic. 3ut again it was non-safety,| ,a

. .|
;!
! and I don't know whether I wculd have fccused en it. I thi.*X;3

|
!

I c.robably would not have focused ~ on it.,,
..

_

1
.;.; j Q What about the fact that essentially we have an

1

| electrical fai'.ure creducing a sn.a'.1 brea'< LCCA. *4ould that,9
..,

,

!

,, :! have attained nore significance?
., ,

i

i
A I believe .he answer to that is un'ess .he systens;3 |

1
+

1

! Acme Reporting Comocny
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t pecple were to ecce to say that we will not, we cannet,

2 tolerate this happening, we are going to recategorize that

3 as a safety system, and we want it to be designed correctly:

4 then the answer is probably no.

5 In other words, the systems people must recognize

6 that their analysis of both transients and accidents have,

7 they have reconsidered it and reanaly=ed it or whatever;
M&.~ AA

fS and new they are removing this from a ncn-safety related
b

9 system to a safety related system and that my reviews should

to be so rddified. i

11 And basically that is it. I think that infornally

12 I might pick up the phone and say, talk to the systems branch

I i

13 ' chief and say, " Hey, do you like this?" I probably would have:
'

cG 4
14 come f cm the assas that I don't think it is good for plants

n

15 ; to go through many transients of this type. It is not goed .

I

I I
16| for them. I think that ycu want tc avoid everytime you can j

' :
i i

r| to shut these plants down, really. | i
i i

I !

15 Q Why? r

i i

19 i A Secause you don't like to take the plant through
i

20 ' transients, and when you scram or sc=ething like that, that,

21 i is a real mild transient. But ycu knew it is just sc=ething
i

20 1 that you just don't like to see y happen. It wculd be nice
i

20 if you ne/er had to scram a plant, if you could always bring

4
24 it dcwn gently, ycu knew, through, right en through cold,

n
:5 shutdewn. That is a' ways the best way to treat any piece Of

1

|

] Acme Reporting Company
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1 machinery.

2 You don't want to abruptly stop sc=ething, whether
i

PA--

3 it is mechanical or electrical; you just don't want to ca+r-

4 on the brakes just like on a car. You wear out your brakes
.

5 much faster and things like that. That is all I am saying. -

%W *7 ywad% e: c

6 2 Sc your concern is from a -
%1 y

7 A Do I think? You would ask do I think that they

3 are too frequent and that they should, we should ask for

9 something more? I might approach it as far as that is con-

cerned,'but that is about all.to

11 Q Well, you are concerned with transients at least

12 in terra of interrupting the constant production of power.

13 Co I take it that --

14 . A Cnly as it relates to safety. I don't -- I hope ,

t
i

I '
is ' it is understcod in the context I mean it. I really care

16 ; very little about whether an electron of electricity is
i ,

t;| produced. I mean when I am wearing =y tiRC hat, okay? When !
I

cw As W P- P),;
~' " (? that is sccething else. 3ct when I wear' >

13 '

|

19| =y tiRC hat, that is not my primarf concern.
~ '

,.

Z.4 -

? Is it safe encugh? Ckay? I think in that centext20
A

l'

21/ I am speaking. L . whether 2nd bhat I a= saying is that
- w

22 , intuitively I feel that these abrupt changes g not gced for

22 the =achine. So therefore dey shculd he avcided.

:4 C Well, when yet say not gecd for the machine, is

;3 tha not gecd for the machine in the sense -hat if you break

i

!

i Acme Recorting Comocny |
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1

a pipe or damage a valve or sc=ething during one of these

,,
~'

shutdowns, you could prcduce safety censequences?

3
A We are approaching an area in which I am not an

#4
expertise, so what I am trying to say to you: I knew we

A

5
have Appendix G requirements that effectively say bring the

6 *
reactor dcwn at 100 degrees per hour,.whatever i*. is. Why?

A
7

Because as I understand it, i-5 2..L ,.L.; jeu unnt, itu n.x-

3
m; you don't want that metal to go through a severe change

o
~

quickly. You want to bring it down gently.
M we~f G).

9
In other words, you M stress _49 the material. And

A
'l'

if they bring it down the way it is supposed to, then we have
. ., j ~MM

i got semething that the life of the plant. If i;u -'W, Tf~

i A
'3 '

! you shock it frequently, you may be going into that nargin,
'

i

14 I
; okay?
,

Thj"

Now that is all. That is the only context in whichi

i
16 >

|
I mean what I as saying.

Well, wculd you consider the problem where you have |
,.
''

Q i
i i

'4
["

a small brea'c CCA induced by an electrical wiring problem .

i

,a
-

"

to be sc=ething that could be easily correct? !-

t,

.,o

~ l A Ch, no dcubt.
-|

" i,,

'
C And therefore you wculd avoid needless transiants.

. , . ,
~~

i A correct. But again, please. The only thing I wan:
q
i s.m"
j to add is that we ara regulator and as a regulator, we are
.i
1 i,~'
I to assure public health and safety. And unless .t: r: is

St

dater =ined to be a safety =azter, I would think -- and ycu as
~

,

6
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a lawyer probably know better than -- if were to say, I:

i
"Mr. Licensee, improve the design of that non-safety system,"

2

v.eu knew what he will probab1v. tell me. Ycu knew, and I,
.,

think it is as simple as that.
4

.

Q As a regulator?
5

A Pardon?6

- 0 As a regulator, you would expect a less than --

A No, he could say that.
3

O -- colite response from --
9 -

A* He could say that. In other words, I ha'ev
10

absolutely, I have very little to say as far as the balance1,

of plant is concerned.
1.,

O Well, as an alternative --
,3.

A And to enforce regulations, that is all I am saying.
14

, o. . O As an alternative wearing your NRC hat, would it
..

8 i,

' not be cossible to reclassifv the non-safety related item '

to i - - -
,

.
.

l

I. ! as safety related should you have a concern that it might .

-| i

i I

possibly in a lesser extent that otherwise creduce safetv '
g,

related consequences such as the electrical wiring cf a PCR7-

9

causing a small break LCCA? !3

.,, i A Let me ask. Are you asking shoulf I have had tha:
,

.3
l

.,., j reclassified?
,

!

| 0 Not you perscnally but in a general sense as an,,
..

,

NRC regula~ter.,,
.. ,

i

A Yes, I think that if One examines the frequency of,.
3

4
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-bi k
1

events of sc=e what was censidered a =inor perturbatica on the d
a

,

i 2| systa= and finds that either- the rate er the severity is

3 different than originally thought, he should reconsider it.

Definitely.4

5 And I think I could only think of one example

g immediately which comes to mind is the over-pressurizationi

1

concerns that we had about a year or two, three ago. Where-

g the primary systems was being subjected to over-pressurization
MW

g particularly during A perieds.

And it happened once, and we said, "Well', it is just-

to

a fluke," and it happened a few more ti=es; .and we were
11

seeing that there was a histcry of this type of thing.12
l
I

t.1 There has never been a problem, a safety prcblem,
i
.

| ! resulting frc= these events happening. But you cculd see14

| ! " 'WJ !
| 15! the frequency ( Ahd again this happen,ed to be a materialsa .' m maxo

problem =c'i : over-pressurizing dt reif, in a cold conditien,
16

u

' is not gced for the =etal. i,.! w L;f- c$d I
"

So I am saying these-it was reccgnized and sc=ethingi'
,;

- A a
,

was den; about it. Ckay? And I am saying it has to be that,9

type of thing where ene says, " Hey, wait a minute. This is, , ,

'. . ,1 not gecd. We don't want te do this often.". , ,,

,

| n

Q Are the circu= stances ycu just referred to these,.,

' that produced the NRC respcnse to licensees to avoid going3

solid in start-up procedures and therefere one of the problems,,, .
., a

te avoided wculd be brittle fractures '- 'a pri=ary sysce=?.,3

.

1,

| Acme Recorting Cemceny
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!

A Remember where I come frem. I think you are saying
;4

i ..

1 J
2i is this the bulletin or whatever - . Yes, I think that was i_.

I

Q Co v.ou recall how many specific incidents existed!

a| .

,

prior to the issuance of the notice or bulletin or letter?4 M'

A It is not specifically my area. I mean it.is, you
5 o

,

know, I would not have focused on it.g

Q Would you know the general number? Are we talking
. -

about one or two or three or something on the order of 10 or
3

15 incidents?g

A' I will give you a poor guess; I think it'is more
10

like the second, 10 to 15 range.
1;

.

1.; I Q so l' you had a situation where you had five

problems out of 50 --
13

i A I am sorry. Finish.
14

!

Q If you had five problems out of 150 uses or
la.

, g I, occurrences of a particular part or mechanism, you would }
. ,

I
i

t. i censider that not to be of a significant nature. Is that
I.

;

correct? (,e; /.-g
!

1. 3.' A *here are no criteria or a '= _-ver;-re if you will

that says it is okay up to this point; at this peint, trip.;,;

:To .. , ,
..

Again, each failure is icoked upon as, you knew,;.;
!

i so what? So what not in the non-safety thing. We mean
.,3

s
safety-wise, so what? Ycu know, let's see what happene+ if

;;

it failed? Why type of redundancy do we have? I mean do we
.,5

1
-
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W h
: have, if it is a ncn-safety system, are safety systems

n

2: sufficient to be able to mitigate against its censequences.
,

1

3' If the answers are "yes," that is it.
Ha+ on|j

4 And I think that type of thinking involvest h
w twt

whatisthemagicnumberk'Ithinkyouhavetolookatwhat5

6 the consequences are. I think that people looked at the

over-pressuri=ation event by saying, " Hey, you know, we don't-

S like what this might be doing to the metal and we don't like
JS |
W l

9 blowing out this patch in the pressurizer,4ur@ tank," and

to that type of thing, "We believe we have had enough." i

1

|

:t
If that is the case, then I believe that I wculd

12 guess that that is the decision that was made. New exactly

t3 what and hcw and whether 10 is enough or 12 is enough; I i

14j think it clearly depends upon what are the censequences to
i

! i
15 safety.

16j Q Well, are you aware relative to TMI-II in March
!

! i
1979 of a PCF.V failure that went unnoticed for sc=e two hcurs ,t,

e
-

and 20 minutes?t3 .

!,
'

2 A Yes. -

'~ l
L

;n Q And at least in part the censequences of that

n failure were of a rather significant nature, were they net?
i;j A The ev3nt, the whole sequence of events. You see;.

| what I a= sayin9 I am sav.in9 that there were prior to this. , -

.s

3

;;j ti=a others, and they ,were nothing =cre than a tickle en the
1

;3 plant. .

;

j Acme Reporting Company
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I

t Than.t ycu. I will icek at this.

! (3rief recess)2
i

!

(The record was read by the reporter.)
3

cnd.
4tape 1

5

6

I

s

3

9

*

to

It

12|
:
i

13 .
l.
I

14 ,
i

;5|
| -

! !
16 i

'

i r

I i

:i -

,

is :

19
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!
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1

(Witness continues).

I
! !Tnat I mean by" tickle on the sys tem" is that

I
they have happened in the past and the systems that were

-1

installed to mitigate against its consequences were available
4.

and proved to be satisfactory to make this event uneventful.
5

There were a number of other things done at TMI-II
6

in the sequence of things that made it ecme out the way it
7

did.
3

''

... 3Y MR. SIDELL:.-

9

Q, Well, dealing for the moment just with .the PORV
10

problem failing open in TMI-II, and as it existed at a few
11

other plants preceding TMI-II in March of 1979, were the
12

prior incidents that you referred to, jus t new, properly
13

corrected at least in part on the basis of an operator being
14

able to determine conclusively that he had a problem w' den t%s
15

PORV failed to open?
16

A You are asking a question that I just don't knew

,

I about. *Tnat was actually done en a non-safety system--it
:3|

; probably was not even reported. P cb ably , I am j us t gues sin g
19 :

new. And truthfully have absolutely no idea hcw many of |
20 :

these things there were. |
'

,

2

You know, whether j us t the ones that Davis-Sesse and
. , , ,
.. ,

,.

nere at TMI, I don' knew; I really don't know the frequency
:3

of this type of thing happening en a PWR. jus: don': knew.|
24

I

Q Well, generally speaking, even if .here is a fail--
25

ure of -he ?CRV to operate as it is in . ended, and based on :si

Acme Reporting Comocny,
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i'

t non-safety related definition, clas sifica tion; it doesn' t

2
really provide tco great a strain en the system so long as

;

i

'the operator can take the proper reactions to a failed open
3

PO RV , does it?
4

A Again, I would say, in my opinien, the answer is5

it does not result in a severe strain. Remember, my background
6

is instrumentation and control and not thermohydraulics or-

me tall'urgy .3

9 Q Well, the instru=entation aspect is my question.

The operator, by being able to properly recogni=ed the PORV
10

f ailed open situaion, has to rely on indirect or somewhat
11

indirect information to tell him he does have a problem with
13

the PORV; not at the moment dealing with the specific indic-
13

ation, but he has to rely on something to know that he has
14

i

a problem in order to allow him to take further corrective
15

. , !' ac tion..o
.

I A To answer your ques tion, the answer is cbviouslyg; ,

| !
I

i
t3 "yes". You lef t it so broad and general that I could say to

| C# !

. ,| you there ,ts' probably half a do:en ways he is able no de:er-t2 ,

!

mine that he has got a problem inside cen tainmen t. I,
;9

Q With the PORV f ailed Open?. , ,
..

,.

P

A Yes. I would think he could probably icok at;;

his centainment pressure read-cuts and see them risinc. Hei
.se j

-
s

could crobablv determine that he has to add feed-wa:ar--nc:,,
., - -

feed-water, but make-up on a ?WR.
25

! l,

I
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dic-3
Q Af ter what period o f time?,

,

I
,! A Wha tever. He could probably tell by the noise
-e i

3
that he has yee a prchlem inside containment. I am not

,

saying that all of these things will tell him that hey, tha t4

'

5 particular valve is bicwing down. I am not saying that.

6
But, he know that he has T.e4- a problem in there.

Q Do you know what methods are available for an-

operator to determine there is a problem with precisely the3

PORV?9

A- The answer is -se that even for non-safety systems,
10

there would be a position-indicating device of some form en
it

the valves indicating whether it is open or closed. 'r.Iis
12

|

would be my im=ediate response.
13

Q Would the position indication methods you justt4

i

15i referred to be direct position or indirect position, as a

16 general rule?
t

t-| A Tell me what a direct and indirect position is?
! !

1

13 Q For instance, with a PORV, a direct position i

indicator would indicate the actual position of the :ialve'

tg . ,

, ,

. ,

6

-
rather than the indirect indicatien o f =erely indicating a.9,

i

;, signal being sent := an energy source to energi:e the valve )'
l

itself. Is the distincuica clear? ,.; ;

A 'f e s . Let ce answer it this way. On a non-safety.,-
-

system, you probably will find born methods used.2;

;3 i Q cn the same?
I
i

1

l Acme Reporting Company
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I A No , no t on the s ame . I am speaking generally,;

|
2i new. This is simply,in answer to your question, is that.

pro' ably on a non-safety system that you will find instancesc
3

where they just monitor the current to a scler.oidJ rather
:L c e m e d#

than whether the piston or the gate on the valve--M position;.
5 A

As far as safety systems are concerned, we should
6

be monitoring directly the position of the valve; in other-

words, '--4"- eha"~, knowing what position its shaft is
3

in. THat is the way I would answer it. M
g

Fo r TMI, I take it they had a current monitor,-

g

an indirect method, rather than a direct methods.
11

Q So in any event, you would conclude it would be'g

necessary to have at least, or as a minimum and indirectg

indication , relative to no indication at all. for a non-safety
9

. related item?
10

A Yes, de finitely . Again, in this case , on these
16 ~&J

type of valves , since they do relate to the primary c:r.trin-
1

|13; e, okay? I would say yes to your question. But I am
!

19 i not saying that all ncn-safety stuff inside the containment

needs to be this gcod, :.f you will.3

I' in is purely economic in nature, I don't care., , ,

..;
4

Bu: as an en , . nee r , it is just a f undamental concept of all;.; ,

instrument engineers tha: you try to measure''directly" wha:
23

you want to knew about. That is jus: fundamen tal . For,
.4,

,

various sascns , .pecple compromise on tha fundamen tal criteria
3q

Acme Recorting Company
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4 Q So if you had a orcblem with a non-safety related
. .

element in the primary system, not some other place in contai.}-;;

4 =ent, but which did not have any form of indication as to

what the position was--no direct, no indirect, no thing.
5

That might provide the operator with a bit of a problem in
6

terms of the types of actions he would take to correct the-

transient situation.3

A ?, es , very , very true. And that is why the standard,
9

w
review . plan does require that, and a review attempts to pro-to

vide and review those instruments which are required by the
11

.

operator to mitigate against accidents and transients. Sey1.,

13 are to provide certain information to the operator.

Now again, these are transients and accidents;14

I
transien ts that have been evaluated that need protection,

15 1

that the protection systems are installed to insure thatg

g' either fuel-design limits or LOCA's are taken care of.
.

l
3; Your questien, though, was much broader than that

Ii
.

! and I am saying to you again, one icoks at the censequences |19
1 4

1 |
,̂

o ,_ tn.ese tn.. ngs arm, either recategor.,.:es the safety sys tem,
. ,

;.,9'

L s.J L v rak y j '

therefore requiring [h criteria or else he reaf fir-s cha: :. t. , ,
~~

. /)
,

is not needed.. , . ,
..

t . __ . _ _ . . . _ .. ._ _

-.. .. .. .. _. -;
__n . ,.

3 | , _a . .. . _ _ _ . . . . _ - , . -..

. _ _ _ . _ . _ _ .

. __ _ _ . _ . _ , _ . .-...__...~e,;
_ __ __ _ _ _

. . _ _ _

....e_..m., m. m. _ _ _ . . . . _ . _..._.._ a _ _ _ .- - .__,

I

|
-' r:d2;-i r > 'h : t: "0 '';"O 122- if '0 5:227' i -' " i;2r '02: 225

-
-
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I
,

2' Q 3ased on TMI-II this year, apparently tne conclusion
,

6

3 has been reached that an indirect method of indicatica for

4 the PORV position is unsatisfacto /, is that correct?

& wf.u.swd
5 A ch: 12:scas leerneQ that ,is listed in the lessons

'&
6 learned,, th t I i- 2ying 9.c.: , r:b abihI think the Cor=aission;

A

7 will bless that and it probably will be enforced. I remember

3 there are 23 items; whether that one was one--

9 Q I believe that that was cne of the suggestions.

*

10 A I would say the likelihood of that being approved

11 is unquestioned.

12 Q So that looking back with hindsight, it appears
1

13j as though indirect methods of indications for the PORV are
i

14 unacceptable, in light of TMI-II of this year?

15 i A I wish, and I dcn' t mean to preach to you, I wish ,

t
\

!
16 1 we don't try to take this problem and t:/ to piece :.t up in

;
.

17; a manner where we lose track of the total picture. Mcw
,

1

|
i

15 what I am saying is that I don' t think here is any do ub t l, ,

i

\*
!

19 again I have not been directly involved, but there is no doubs 1

. I
1

! |

00 in my mind that that man knew he had a hole :.n n:.s pr:.=a:/ )
,

21 . system.

20 This hole , kncwing the ?WR, the hole was prchably
l

23 the ?ORV. I think it is the whole sequence o f -hings tha:i
'l

24 =ade it had.
i

25 Q Sut at least in part, had the operator heaa ="'a c. i
i

1,
; cme . ec ort.ing tempcny
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1 cenclusively determine the position of the PORY at an earlier

2 time than it actually happened, it might have mitigated tne

consequences' of the act.3

4 A I just got this on Wednesday.

5 Q I haven' t had the I and E report within a few

6 I .cn ths .

7 A This now again goes to the sequence of events.

3 Now it is blessed. This is what we, the NRC, believes were

9 the exact sequence of events. I would say that my opinion

10 before ' reading this again is : where I come from, I believe

L& AS AL5 h
11 that if he hadn' t had the aux . feed system sw:.tenes off? you

A

12 would have never known about ""AI-II.

13 I firmly believe that. New I might change my
24G^1=d

14 ! mind when I read this-eecx. Cces that answer your question?
I A A

| # b LC

15 | In other words , I think it was not the fact whether or not
i A

is he knew, exactly when did he know or whatever have you . I

i

17 think the system would have responded as designed, had the
| ud-udR ~aux-feed systensbeen&

13| available, the auxil.iary feed-water :
1

- A ! |
t

:

9i system.
. i

j
i

|
'

20 , IIe could have taken as much time as he wanted
I

21 , to determine where did the hole ccme from if he were confused

22 as to enact 19 where the hole was.
.

23 Q To the exten: tha: the same proble= occurred in

24i other plants pre-TMI-II and an indirect method of ir.dication i
'

1
,

25 was felt to be an adequase solution o f the prch'am: w:. n.

|
Acme Reporting Compcny

. . . ..,...

l
1

. _ _ _ _ _ _ _ _ . - _ - . _ _



-__ _ _ _ _ _ _ _

. .
. .

. . , . -

.' ~.~ ~ r

dic-3
l
'

i hindsigh t, an indirect indication was inadequate, was it

2| no t?
i

-

!

3' A Correct. My whole. life I have been an I and C

type and yes , I would not personally design it that way because4
.

I feel I am cheating whcever I am providing the information5

s to. Probably I am i: die'ating somebody scme amount. New whethe::

that is significant or not I feel--you know, you try not-

a to do it.

9 Q Let ce try it this way. Do you knew what is

to require'd to put in a direct position indication for a PORV?

11 Are we talking about a relatively minor adjust =ent or are

12 we tal%ing about a substantial major costly change in the

13 system?

A I guess I could answer that question if I knew14

3
exactly how those valves are designed. If it :. : 1, j us t

15|
16| off-hand, I would have to say that I cannot believe that

i

17| they will add much =cney to the thing.
I

13| I think that it adds , in fact, a very =cdes t ,

i i

19 amcunt of meney to do it direc-ly.
- l.

i

i !
,

20 Q What are the terms of =cney you are referring to |
'

t

| |

21 as =cdest?
I

i

: A Excuse me, I have been away from buy:.ng anci

;

|i
;3 | purchasing for so long--

24 Q Give- a ballpark figure.

25 A What I as trying := ycu is I don' t knew wna: a
,

1
|

:| Acme Reporting Company
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' qualified-(gqualified =eaning one that you are assured can

1

!

' cperate at a temperature, pressure and whatever have you of.,

-\
1

3 that environment '4us-i-*. costs today. Jus t a limi t switch ,

vak
4 if ycu .i' h that you could mount,W on the stem , with

5
some fixed, hard limits on it m' er ..t rc:chee ''n i e ' imi t_

.
_ _ _

. _ __ .. .. . _ _ _ .
6 a~~~~ ---a . - ~ . . . ~~~ ~~ ---+ -- -s- --~-a~ ~ ~ ~ - -

- -
- . . _ . . . - .

" hat is direct, because that shaf t is moving. N &d-
3

P M
.f' Accething like caety that limit switch, I don' t know, I can't9

A

to believe they are more than about a couple of hundred dollars.

N/ cable dThen there is the pedigree that goes with it,
11 y

s&q cc 0 w~a) &
12 3.Ycu ha*._ tc go through a penetration in routin it.up to

4 4
i

13| the control in some way.
,

l

14 i I don' t knew --I don' t know what labor ces ts are ;
I
.

13| I just don't knew any= ore.

I
16 ! Q On the order of something less than a few thousand

i

I

,. ! dellars total?
.

,

,

j
'

<

'

A Yes, I would say so, yes, per valve.13
. 1
' '

9, Q Given the fact chat we are calking about a
. .

I

;g relatively inexpensive mechanism to install, to purchase and

3 install, the means of a direct posi icn indicator for PORV,
.,

?

;; balanced against what we knew new are subs tantial consequences

j for Operator not-knowing abcut the precise pcsitions of che;;

|
3 valve for a :eriod of ti=e, and the potential safety-rela.ed

,3 . ! censequences; an cperator's ignorance as .c where the valve

| Acme keporting Compcny
*
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t. itself is. Would it not be your opinion that it is better
I
|

2i to err on the side of completeness and put the actual positics

3 indicatica in?

4 A Le t me . answe r it this way. I am going to ignore

3 for the moment your qualifier and answer the question "yes",

6' it is best to directly monitor the position of the valve.

The qualifier, again, I have to go to my previous answer to-

s daat qualifier, and that is it wasn' t alone his kn'owledge of

3 where that valve is , it is the fact that other things had

to taken place or were in effect at the time that made this

it thing ge t away from him.

12 I am saying d.i.<, if one wants to icok at the

13 little cen tributors to this whole thing, yes, you could

14 ellaihate-:that contributor; it is cheap to do; do it.
i
'

15 That is my recommendation.

16 Q So then, if there was a prior problem with the

i

t- PO RV , having no indication at all, and therefore the operator i

13 having to rely en comple tely indirect indications , such as
,

i
i

tg ! reactor temperature and pressure or quench tank indicators |
I i

i 1

20! to determine the position. cf the ?CRV, your solution would !
,

21 have been to put in an actual position rather than an indirect
>

:: position indication for the PORV, would that be correct?

23 A Yes.

;; Q Were you aware in March of 19 73 the situatien at

1

;3 ' :C-II involving loss of pressuri er', icw indicatica of f tne

| Acme Recorting Comocny
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1| 1cw end ~f the scale? April 23, 1973?

A I don't recall it. Again, it was not in my,

branch.
3

Q Uere you in any way concerned with the pressuri er
4

level indication as it provided information to the operator
5

about core inventory?
6 W thw ,

A Okay. You reali::e the subject of PWR water level.

A
c *f

instrumentation dates back e .ve.ry,very long ti=a aga*n. I
3

would say in the late 60 's , and early 70 's. We were wrestlingg

.e ug. shodd we or s.5cdd we not? The reason
10

why I am aware of it is that as an instru=ent type, I was au

very, very interested bystander to this analysis of whetherg

or not it is needed for safety.g

ity recollection is there were meetings specifically
14

n that point. There has been correspondence with B and W
15

en that point, and there may have been discussions at the,
,O.

*/ W l
(ICRS in about that period of ti=e ,2 t lis_ . el diz.g .

i

: But I think yes, we thought about it. All I could !
,,

I..

I
tell you is that apparently, since it was never =ade. ai -

la t - 1

| ux.h w,s '

i requirement to monitor the vessel, a PWR vessel directly, tha:.,0 o n.

was 8,

the end $ 6. of dat is dat :.: was concluded ,in the,,
... ,

. ; early 70 's possibly, dat it was not necessary. ,

Q Are you awars of de raliance an cperator places
3

on pressuri:er level indication in tne operation of a reactor,
.,4 ,

. i

a PWR?3,

>

}

Acme Reporting Comocny
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!

!! A Yes, I am aware of it. I think that is aarticularly

! M |
2| cne of the major reasons why _--- = --; a plan t -li::: , . . . '. : ::

i & ^
:uppl_ r like Westinghouse 7! the? dink so highly of their3 -: te 2-

a
-t/d c$ut=d

4 control sys tem .pr.& it is r.aet to receive extrerely good inform-
b

5 ation, very reliable information, why thQ u: the sare sensors
A

6 that they use to provide protection system actuation signals,
.._.., __. _ _ _ .- . _ . . ,._. . . . . . . . m .- ...-e.

_

2......

%4=
c

3 Che is their belief that that is how important
A

9 they are. And to the extent that you can conitor and know

10 the leve'1; you can nitigate, you can mom.ify, rredr, operational

11 transients so that it precludes the necessity to even actuata
.

12 or bring into force your protection system.

13 Q So the more accurate the pressuri:er level indication,

14 the better the ---
,

15 | A The more responsive to system performance, and that,
l,

16| includes accuracy.

iaj Q Uculd system perfc=ance also include abnomal |

|'

15 events as well as no=al operating pcsition? s

|
.

,

:9| A Yes. Wait t. minute, say dat again. -

|
i -

00 - G Would sys tem performance, as you just used it, |
e

|

21 i also include abnomal operating conditiens as well as ac=al
,

1

02 operating conditions? !
,

,. ,

20 N A The system.'s performance as : raant it was _ hat

N !
.

24 if you can accurately .c 3 --- ntrol your reactor with highly:
n 1

1

25 reliable instru=ents, you are ab'e to . hen maintain your
'

_

I

| Acme Reporting Companyi 4
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.; reactor in dis norm position and derefore preclude things
!>

,| like abno=a_ transien ts, e-r- t- r r i = See, that is the2

i
I

1' whole objeetive.

4 Except for those transients possibly that could

5 result in fuel damage, all of the other, let =e call them

S m-- ,

6 operational transients, M is why you put in a control ' '%
A

, . , _ . :_ _ _ _ _n a_ _ . _ ._ _ _ _ _

. _ .
. w.,me m . ...._v. 2 .. , .. .s...m. _...m m- .

_ u._ : . _ .__:__.. .e_

u u. .: . . ,- - u_ _. .
_ ...u

3
.._- ac

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

. .b J .__.._a._..i.. - _.g - ,. . . 2 _4 uf ., _..,%__,.._.,.._ _. __ _. ... _ 2 ..,..,u.m_ m_ _
___

_ 4 !. *

.. .-. .., .,,

.a __s ___-_
,

10 _ .s . .,---_u . ..
. . . . .

. ..; m.- . .a ....m . . .

. . , , _: .w.. . . _ . _m u --..m _,
tt

_

%... .-. ...- .
_ . . _ - , . . . _ . . _ __ -, ._ .

___

. . . - .

2_ . ., . , .. a. .: ._. _--._..,...:......_.., ._ w.
. . . . . .-u....... .. __. _ _ _ _ ___

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

_>s ? _ _ a._._._ __u_ . _._.13 -- _..
,,

-. .

14 , Q If we assu=e, that for whatever reasca, the
.

15i reactor incurs a transient of one form or another, you would ,

I I
i

is) want, for instance, a pressurizer level indication that would
I

I e

:i be able to give you accurate info =ation to get you back on |
1 ,i

13 to a normal or steady state. |
: :

t
,

;9 A Sure, .ves.
-

t

i

00; Q Co vou knew whether or not oressuri:er level indic-. .

t i

21 a cc rs , in te=s o f 3 c3 reactors, are designed to cperate in
|

20 abno cal condition as accuratelv as no=al conditions? !
1.

.,

" a' . e . ..a. a a v, .' ' .=.s # - ' .' w s - . a':. a '.'. 'a. "" - "; -4,-.'..* - -
.., . .m. . . . . .. --

4

1.

24 ,| new, but den ' t believe tha: the 3&w pian: has de same design .

i! I

.' concept as the Wes:inc. house plant :.:t da: :hev. have a separate03 .

.I .
.
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!

!! sec of level sensors, I believe. You knew, right off hand,

, .

; I wish I had the diagram in front of me.

3 Let me say this to you, if B&W uses separate

4 sensors for protection and control, then I would say I don' t

5 know the pedigree of the control ~ signals to that. If they

s do as Westinghouse does, it is jus t fu==y in my mind, then

I would say we would have required, that our requirements-

3 are that those sensors be qualified to be able to operate

9 during normal operation, transien t, and accident conditions,

10 whatevei accuracy is demanded by the analyses.

11 In other words, they have to have somewhere, either
.

12 in our shop here in the URC or in the QC re co rds , a re co rd

13 of its qualification to be able to behave correctly.

14 O Alternati-{ely, with a minimum degree of accuracy

15 across the board, regardless of conditions of operations?

16 A No, you can' t, it is impossible to. I knew of

t- ' no level-sensing technique of reactors that will give you
i

8
|

13|I
the same degree of accuracy at normal cperation as it would |

;g ; at cold shut-down, as it would at under a frothing depressur- '
t !
'

i

2a ' i:atien. It is going to suffer inaccuracy, okay? ,

.,

; |icw what is really importan is that when you'

u

l find that you are losing level, that it is :he rate at which2:
1 , *

3

/:C'

'
23 you icse and where it is. If you are losing mildly, like

A

;; j us t above the capacity of the high head pu=ps , tha t ins tru: an:

25 is fairly accurate. But if you have a rapid depressuri:stica
.

|

'
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1

I

;| like a double ended rupture, it is not going to be as accurate.

I I don't know. It has been a long time since I locked at aj>
.

3| test report, but I would guess 20, 30 percent of f. But, hell,

that thing is going down so fast that that is not significant.
4

. _ . _ _ . _ _ . _ . _ _ . . _ _ . .. , . . _ _ , __ _ __ _ _ . . , _ _ m _._..,.m --c-..- ..- ; - --. -- . . . . -2..., . ; -- .

5

. . -. . _ .: e._ .u ._____ __ .._: .. - - - . ,.. . - .
___ -..:__ - . - -

, . . - . . - . . . . . - - . _s. . . - 2-- .. - 2 . . a .4
...

.. . . . . . - .- -. s ...
. n...:s .... .,._ .- . . _ _ , . . _ _ n ___- _: . .. -- ~ . _ -.. - - . . _2.-_ . - . . . . . ..

6

. _ - . - -- ..... -_._. ;-- -- -.. _. : . __ _.. : . , . ._ . .. : .:... -. . . . . .. : .

_r-- . - - . _ --
--

3

__:.._._..> _ ,. _s _ _ , _ :. . _ _ _ . ..
; . ,-..._._.._u.. _s _ _ .. __ ___-_ _._._1 _-

.
- __ _ a.y ., _ _ . . _. ..

9
..

Sh Oc, I -.ske myself clear?to

Q Yes. Are vou aware of the fact that ocerators-

11
-

at least in the first !nstance rely primarily on pressuri er
t .,

icw indicaticn: to determine core inventory?
13 ,

t

I

i A No. I would have guessed--I have not perscnally
,4-

t

1

! reviewed the training of an operator and what he is counted
15

I
!

I on to use in '.12, as the price signal for him to use to perform

g| # |
actions. 'Ihat I am not aware of I j us t don ' t knew . It

g j
i

could very likely be. I would guess in a 3WR especially,g
I

v.ou knew that would be the case. A -

iig , J' ,

|CBut, 1:i the ?UR', I I wculd think
'

. m kd s e, uw,an not sure.
'

;

.,0 , . -
.a 5- %my ;

that in a PWR, pressure would be anc:her very goed neasurer'
,

,,
A-'

.,., : o f doing it.

.. ;

O Would it be as convenient frc= an cperator's
, . ,
..

W perspective to rely en pressure as it wculd on pressuri:er. , .

..

r

10" i3diC3ti 37
25 .

,

,
I

t

l
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;j A As convenient? i

1

2: 0 Would it be as easy for the operator to determine

3 what the system pressure was as it would be to rely on

4 pressuri::er level indication to determine core inventory?
,

.

5 A liow you added the magic words. No, prr,ssure is

e not, in my opinion, a gcod indication of water level, no.

; All you have to do is just heat up the water a little bit and

3 increase the pressure and you can have a water level way down,

someents? [s long as it sees a certain pressure in the primarf9

to system, it doesn't knew how much water is in there.

11 Q So, pressurizer level indication is a pretty
.

12 i=portant method for the operator to determine or assess

13 core inventory in the first inst - e?

14 A Yes, I .think that he could, I hate to s'ay this ,

15 but he has a whole wealth of other things like leak detectors ,,
3

I
:s - leak detection systems and he has an idea about what he is

,
,

9 .

t-| losing because he has to make it up. from time to tire. @ ires

i f

is ;i to: Sir :n al ;;, icu might ;;y, j
;

.

;9: He pretty much knows what he is losing because of i

S i
20 : x_b a minor leak in a sea' '-

-
- '

a ..._..:- _ = n :
3

,

|

9 |

can': i] e@-Jie pretty much kncws what his losses are and2:

20 , . help but feel if he sees that rise to any e:ctent, an abrupt

.: i

03 :I cnange , because you know we can see things down to five C-FMs

M. -,

l24 and stuff like that--at least on the boilers we can N "

j
a 44.m Cit ~ svu.C cem.

;5 The ?W?s have a much larger centainran , so : am

i
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dic-17;| not too sure about what their cac. abilities are in that,

2 regard. There is another thing-- if you are perking along ,

i Ji hape i
'

3 like at one or two GPM and all of a sudden this thing goes
A

4 up five, ten, fifteen, twenty GPM, ' there is something wrong
.

5 in there.
.

s You getting to the point where you are going to

have to add inventory quickly. You know there is something-

3 w rong. Now you watch it awhile and determine what to do

9 from that point on. So I am saying that here is another

to excellent way of scnitoring your plant (phonetic) con tin uo usly.

n Q Do you knew whether or not there were any operating

12 conditions informing cperators of PWas, what to do in case

13 : they had lost level indication in the pressurizer, in order
i

|
14 to assess core inventory?

A I den't knew.t.5 i
i
4

is : Q Were you aware of a November 19 78 transient occurring

!
'

at TMI-II with loss of pressurizer level indication off the it;
I

!'

3 l=w end of the scale? 6

i

;
,

;9 A You asked me that previously and said no. ,

20 Q This is a new date. November 7,19 79.

21 A Ch, no I wculdn't know. I was dcwn here at the

;; time.'

3 Q Do you knew whether or not TM:- : was eventually

24 grandfathered relative to the standard review plan?

23
- A I dcn't know. I nhink really this area right here,

I
-

.

1|

l
}

4
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b Mb 7

I hate to throw another name in the cocket, !>es ei the r !.
,,
*

4 -

W Tu,
- Frank Ashe or Faust Rcsa, because these t!- 1 7 initially

|

i
1

care through as Unit I and II, but then :ne reviews were
'

4 broken off and Unit I was completed and they got a license.

5
and then Unit II perked along af ter that.

6 Exactly how much more was done on Unit II than

on Unit I, I don't know. But rest assured, sure as I am

a standing here even though I had nothing to do with it at

9 the time, rest ass (red that more was done on II than was done
.

to
on I.

11 That is just the way it happens to be.
*

t

1*-
Q Pre TMI-II of this year, were you aware that

I3 another Davis-Besse occurred in November of 1977 involving

14 I
i

loss of pressuri:::er level indication off the 10w end of the
1

15
scale?

I

16 A No.
I

1'I Q Pre-TMI-II were you aware of something referred ',

I i

I", i
-

'

to as the Michelsen F.eport?.

13| A No, i

,

.'O
Q !! ave you heard Of it since then?-

h

E A Yes.
i

.,n-

Q Have you read it?

.,3- A No. I haven't seen it.

i
Q How have you heard about ' t?.

.s g

A Through discussions and we recently providad"

i

1 Acme R e p e rtin g Company
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|dic-19
| infor=ation to Roger Matesen. I believe, my recollection is ;I

,| N WWh
J;.he Roger !attsen has been ::::chd to respond to the-

A
3 Michelson report. Information was provided to him in the

4 for a of a memorandum from Darrel Eisenhut which said that

5 in the preparation of your response on the Michelson report,

6 we offer folicwing.

7 We talked about am _.f the boiling water~_----

S reactors. I believe the memo only addressed the boiling

9 wa'ar reac*wrs, I believe.
'

10 Q The Michelsen ra=o only addressed--

l' A Mo , no , o ur remo to Ma ttsen .

I
12 Q What specifics did you response memo include?

13 Do you have a copy available?

14| (Pause) Okay,
i

15 ; A Pemo to Mattsen on :tichelsen.
I
i

16| Q Why don' t we get rid of scte paperwork at the
,

17j time. Your management study, enclosure two, I guess, is the
I

.=[3 available cocv dat I have. Somebody is in de .crocess of i. .. .
,

s .
<

13 I c. roviding a coe. v of the firs t cart of de-- i
. . .

i
t

2') A had not done that. I dought we agreed dat we i

,

21 wculd, that something that Sick would have to be sent

22 dcwnstairs. It wculd take a day or so to ge t. So : am

23 saying, I have a record that you want this, I have a racerd
'

i

24 that you want ecpies of this, I guess I will have to get

25 somebc dy--,

I
t

i

| Acme Reporting Company
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)
1I SG. UCRDLINGER: Is there a xerox cn this floor?

|
2! The first few n. ac.es of this could be xeroxed i==ediatiev. |

.

;

3 so that you could consult them at the sace time as Gary'

4 asks you questions about them? I would like to proceed--

5 MR. SIDELL: The management s tudy I meraly want

6 for an exhibit at this point, We are done with ,the

7 ques tions . The notes with reference to TMI-II were provided

3 as a basis for finding out some more information about TMI-II ,

9 which if we tried anything, we may have to have copies of

10 that adnitted in ter=s of exhibits.

11 At this point, I am merely concerned with getting

10 a copy of this as' an exhibit. So, I am not concerned if we

13 have it today or tomorrow. If we don' t have it today, we

could have a stipulation that would be included as an exhibit /14

13 ' to be number two to this deposition. That is fine.
,

|

16| MS. NORDLINGER: The first part of the memo, do j

|
i

17 you feel the same way about that? [
i i
; i

13 ' MR. SIDE 11: Sure. ,

|
I .

19| MS . NC RDLINGER : I thought you wanted to .ask some
i

,

;0 questions about it new.

21 MR. SIDEL1:: Okay, so the mangewer study for
.

20 instrumentation and coner:1 systems branch for 1977 and 19 73

23 ' will be exhibit two to the deposition when we receive the
Icomplete copy, which has a cover memorandum for Rcbert Tedesco,;;

g

25 Assistant Oirector for Plan .3ystems, ISS, fr =
t

| !,
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i

1j Thomas A. Ippolito, Chief Instrumentation and Control Systems

|
2 Branch, also DSS; S ub j ect: Manpcwer Requirements for ICSB.

1 (The document referred to was marked
i

4 for identification as Exhibit 2 and

5 was received in evidence. )

6
., ;L: SY MR. SIDELL:-"

7 Q Can you recall whether or not your response to

8 the Michelson Memorandum deals with pressurizer level

3 indication capabilities?

10 A' Let =e say, I don' t have total recall of everything

11 in that memo. I know it addressed BU?s and 3WR level

12 I instrumentation because that is what I focused on as BWR

13 | branch chief. Now I just don' t have recall.. We will have
I
i

14 that in a few minutes.

15| Q Let me ask you whether or not SWRs have direct
.

i

16| core level indication?

I i

17 i A Yes. i

1 |
!

13 , Q Are there any indicators that would show voiding
I

!

19| in the core of a BWR?
-

;

00| A That is the way it operates. It is boiling. You
,

21 ! will see bubbles going through it. That is what it is suppcsed

22 , to do. :: b il: in ; ;c le.- ~f: is boiling water in the !

03 reactor vessel itself and the steam comes rich off the
- -

,AL

24 top o f it and into s team lines to the cewfe.. ... I has no

3 oressurizer; it has no steam generator.

! j Acme Reporting Commeny
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1 I didn' t mean to demean you by describing the syscem to

2 you.

3 0 ': hat is perfectly alright. Let ce ask you, in

4 terms of voids in the system, I was referring to voids not

5 at the top but within the system itself, belcw the top,

6 where you might not necessarily want them. Or, is that where

7 you want them?

3 A Are you speaking of void in the context of the

9 veid that we had in the vessel at TMI-II?

~

10 Q Yes.

11 A The answer to that is no, because the vessel--

12 first of all, the steam lines are at the top. of the vessel.

13 That is where the natural flow is--out that way. You pour

14 water in, steam is generated, and it goes out. That is just

15 the way the beast behaves. Offhand, I can' t conceive of

16 a way in which you could have a void, i

i

il

17! MR. SIDELL: Off the record. (Off the record) :

! |

end of 13 !3

itape 2
~

|

,

19i
e

! i
'O j I

. f

21 ,

'
,

00 '
. '

23

i

24 ;| ,

i

i :

25

j. Acme Reporting Company
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p;olito
G During an off the record discussien, we have found

out a little bit =cre about hcw a SWR plant cperates, and I g
2;

I

believe you indicated, Mr. Ippolito, that.3WR's have direct
3

measurements of core level of water. Is that correct?
4

A That's correct.
5

g 0 And have they had them for scme period of time?

A Iwouldsaywithoutdoubt/, since I came aboard,-

everything from Cyster Creek on, through current designs, all3

have this method of measurement of liquid in the -- or water
9

in the core.to

11 0 And are you referring --

:2 i A In the vessel.
|
'

3 G Are you referring to 1967, when you began working

for --g

A Yes.15 ,
I

;6! 4 - the NRC?
I ,

-1 A Right. No -- the reason why I'm hesitating -- theret
i

1

are some, what they call old boilers, like Big Rock Point y i
3

!

.. . I ;s -- I'm not sure what they have in them - .cnly
*

13

hecause I've never had an Opportunity to icek at those older;9

s ,

2: 3 plant / -- designs. That's the caly reascn why I say it. j
.:

i

d G 3at generally, direct measure =ent of cre inven- )::
i

|toryina3WRhasbeenavailableforquitesemetime?;3

1
.

;; A Correct.

;3 ; Do ycu knew why there is no direct core inventcry
1:

-

l
I

'
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!

1| measurement in a PWR, comparable to that in a SWR?
I

2' A Well, okay -- I see you qualified it. You said --

3 I guess you mean in a vessel.

4 G Direct measurement ---

5 A Yes, of water level in the PWR vessel. I think it
.

6 was determined that it was not necessary. Now, this is -- I

: said I think, and I mean it's just conjecture on my part --
Fwg

3 is that the primary system of a boi&Wr is a closed Icep, and

9 need only to be replenished as -- normally replenished

to with primary coolant, as leakage, =inor leakage, dictates.

11 So, therefore, being, let's say, a closed system,

12 running with a large volume of water in the pressuri er,

13 that it was thought sufficient to monitor -- I might add,

14 directly =onitor pressuri:er lev.el, as sufficient to deter-

15 =ine primary system inventory.
;

16; G Are you aware of whether or net the decision to i
! |

'
-

17 have, in PWR's, only an indirect measurement, by way of the i
1

|

M pressurizer level indicator, was an NRC decision, or was chat -

.

19 . a steam supplier decision, if you know?
.

;0 1 I don't knew.
1

2: G Are you aware, pre-TMI, of sc=ething referred to as

22 a Novak meterandum?
s

13 L No.

| 24 G Since TMI, are you aware of the Novak =e=orandu=?
,

25 i No.
.;

!
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|
: 4 The Israel me=crandum?

2 A No.

1 0 Did you have any personal involve =ent after the

4 TMI-2 accident of this year?

5 A No. Oh, wait a minute -- one phone call.

6 4 To whom, or from whom?

A I don't recall whether I called Dcminic Tondi, or-

3 he called me. Mr. Tondi was at the Incident Control Center

9 at the time, and we were speaking of water level instru-

to mentatiens, and --

11 G In the core?

12 A Water level instrumentation, period. And I think

13 what I was doing != '' ' c was assuring myself that the

14 boilers were okay, in fact, and I couldn't understand why
|

15 people were saying some of the things I heard. You know,

is , this was a panic situation, and I just provided Ccminic with --

- we talked a little while, and I gave him =y opinien, as to,
!

13 you k cw -- but at the ti=e that I talked, I had -- I :

!

19 i didn't know that the water level had drcpped to where it
!

20f d:cpped, okay, so what -- I' guess that was it. That was the

21 , conversation.
,

22 + 4 Io ycu recall when this occurred?

03 , A Gee, no, it was --

24 , ? Was it early on in the event?,

05 A I would say early on -- I would say probably within

Acme Reporting Company
un ns...,



.

., ,
.,

.

i 53

1 the first few days. i

I,

2' G 3efore the weekend? The event cccurred on a 'n'ed-

1
3 nesday morning.

4 A I just don't recall.

5 0 okay. Did you find out any infor=ation as a re-

6 sult of your phone call as to exactly what the expected or

determined water level at TMI was?-

3 A No.

3 G Well, you indicated that --

to A We were not -- at that point, we were no't even su.re*

it -- ! =ean, I was not aware of a void, ckay, so therefore I

,i wcvu
12 was confused as to, e i ~ ~ , what -i;= the problem with the

A
>

: water level instrumentation ( C seid - j;; kn z, ! -=d'
. ;

q.9 A l w W L
14 scr.:ti c; this _; ; didJthey install it incorrectly, 44d%.

M |
'

15 , Er, didn't they hava this, didn't they have that?rce 1; --

i n .

'i

is | Was,i/4 it far enough away frem the heat source, the pressur- ;

m2.L; ! \

-| i:er, so that it wasn't =easuring dir;;;1 ? {7 l

1.

!is mean, all of these fundamental things that one '

)I .

13 ; ner= ally dces in hecking up a level instru=ent -- we vere --
I>

;9 ; mean, I was trying to get this information, I was trying |

:| I
'

,

0; to understand, at the time. And I wculd have to say that
4

| before we fcund cut there was vciding in the thing -- is the20

23 point of where : was asking questions, because : was cen-

24 fused. .'_nf th; . ;: :f thin; I fil " : -- in the ':cil:rr,t .

LJdw AN
| 25 was crying to find cut, 'm: : nr __% ._ h ! besse i

| 1
,

'

1 ..

1
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i
... u......



* * .

..

-s ,.,
,

i

!

1| a problem with my boilers? And I confir=ad with some tele-
i

Oi phone calls, u_ u_be, that my reccliecticn was accurate --;

3 there had been test reports indicating, y- '< au- of the

4 performance of these level instruments under rapid depressur-

5 ization, things like that, that had been considered a long

s time ago -- and I say, in the ' 67- ' 68 area, as far as the

boilers were concerned.-

3 So they had run through tests and things like

9 that,.and knowing the design as it is today, I just simply
'

to satisfied myself that unless scmething strange that I didn't

11 understand was taking place, that I believed i==ediately

12 that the boilers were okay.

13 4 Did you get any information during.this' phene cen-

14 , versation.that, at TMI-2, they had a pressurizer level indi- !
i
!

15 i cation that was off-secle high, in other words, cc=pletely
l

to ' full of water?
|
t

I'

:i A What I heard was -- is that it read off-scale, or |
',

.
i :

:s sc=ething like that. You knew, down, I guess -- I don't !

!
- ,

:s recall. I couldn't -- again, all I can tell you is things t

,

to - were confused at the time. And being -- we didn't have the

.

21 as-built drawings here, so : =ean you could really learn a
!!

22 I lot if you had the as-builts here, as far as things lika
i

.i

23 this gc. But we didn't have the as-builts.

| 24 G Co you knew if anycne did?
|

23 A : dcube that anycne did. : unders and -- wculd

|
| | Acme Reporting Company
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t |
1

|

tj doubt it, but I really don't know.
!

2f G '4hy would you deuht that anyone had --
|

1| A In this building -- excuse ne.
t
I

4 4 Ckay.
.

5 A In this building.

6 G My question was directed to anyone, including the

site itself, as to whether or not they had the as-built blue--

3 prints.

9 A That would blow my mind, if you'll pardon the ex-

Z56.

to pression. I could not understand any.rde-type nachanic, if

11 you will, or professional, not having those type of drawings.

10 I just couldn't understand it.

13 G At the site?

14 A At the site, yes.

15| G Co you know whether or not in fact they do have
!

16 I as-built drawings at TMI-2? i

! }e-
t-| A I do not knew in fact. I don't knew thev would-n

,
3

13 ' have built the plant without it, but I -- you're asking ne ;

'

.9j the question and I'm answering it -- I don't knew, fd a
i

29 ' fact, 2;;;;i:11; ;;; .ha. _; :: ally n;; I i;;' . eva.. .?._ . .k

01 it p ::cd it: '00 '. cur ru.ning, had it? : n, it w : :;ill.

Gu W DCR.
20 -- it ::: ;;ill -- it hadn't been transferred here yet, awe-

n A

it was just recently ce=pleted r d23 I wculd think that they-

(> w gd ^.

24 would have all cf that s "'" -kere.
A

05 , O Could that have possibly been one reason chy the

. Acme Recorting Comocny
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1 plant was not transferred to CCR, for failure to have as-

2j huilt blueprints?
i

: A : don't knew.

4 0 Have you ever experienced a plant not having as-

5 built blueprints before?

6 A No. In fact, when I was Branch Chief, ICSB, I
E

7 insisted that prior to our final 5,da writeoff, in my area,

3 my reviewers would actually go to the plant, and as a part of

ck A9 ad ~d~t 5
9 that review, do part of their ici..cd-review, e' ey -- new, wait*

t

to a minute, I want you to understand, we didn't always -- we

11 didn't do a complete sche'matic drawing review, no. We didn't

12 have enough people. y
J

([We audited certain systems, in fact, sc=etimes13

14 certain pertions of systems. But we went down there simply

15 for this -- for that f act. We wanted to determine whether .

I.I a
16 the drawings we had here -- y current W , because I

w it O
17| there.you see the beginning of what gces through the formal

; ^
.

19 quality assurance chain. It's first done right there, en the !
l

i -
!

19 i as-built, en the site. You knew, it's prope 1v. noted, it's
.

!.

l

00 aigned, and then finally heccme che QA drawings.

21 ; So : locked to see hcw cur review of the drawings
i

22 that we had reviewed here, cc= pared to the final design,

23 , and we did that at the plant. So knew they have them at

24 the plant. '

03 4 To your knowledge, is there a specific |i2C regulation

1

.i Acme Reporting Company
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1 or requirement that an as-built blueprint be provided?

2; A We -- well, ekay, when I say we require, I don't

3 know the mechanism. I -- it his been a require =ent that three

4 ccpies of drawings, II and CSB -- that's electrical, in-

5 strumentation, and control -- he provided the NRC. Boy,

6 it's getting foggy now. Cne copy obviously came up to my

7 branch -- I think one copy went to I and I, and one copy was

3 maintained as a matter of record.

3 4 Where?

10 A- I think downstairs here, in our files.

11 4 All the as -built blueprints?

12 A Correct.

I

13| G Co you have any involvement with ICCS acuuation?
i
4

14 ; Fc: instance -- '
i
i

15 A Yes.

16! 4 -- the Westinghouse f acilities? .

-

1
I

::! A I'm aware of hew they de it, yes.
! .

i

15: G How is that? |
.

!.
>

;3! A Coincidence of level and pressure. - i
i
.

20 4 Se is it a situation where you have to have both ;

0; level and pressure, or either one?

22 , A 3cth.

1
23 4 And does it operate, if you have --i

.ti

24 A Ixcuse ne -- I think hsth until recently. I think

25 the --

!
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1; G It's a result of one of the --
i

3; A The bulletins, am I right, they had them separated

i

or were they thinking abcut it? I'm not sure whether3 --

4 it's being done, or what. I'm not sure exactly the --

5 0 There's evidently seme change as a result of --

6 1 Right.

; G -- bulletins issued after TMI-2 this year. Prior

s to TMI-2, in terms of the coincident logic for ECCS actua-

9 tion, what would happen if you had a situation of increasing

to pressurizar indication. level, and --

11 A Pressurizer --

|
12 0 -- and decreasing pressure? In other words, diver-

13 gent?
i

14 A You said, pressurizar pressure indication. Pressur-

15 i:er pressure indicatien?

i !
16 ! 4 Pressurizer level indication. |

I i
! I

i ; A Ckay. Increased level -- |
!

I

is 4 Pressurizer level indication. |

4

19 A Right, and rising? -

;
I

i

29 4 Right , and a decrease -- ,

i
21 .t Level rising --

20 g Level rising, and a decrease in pressure, in c:her

|words, divergent| 23 actiens? We're assu=ing coincident logic
, ,,

24 ) for ICCS actuation. What would happen in that case? Woulf
6

25 he see it c =a en, er not?

4
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1 A ~4 ell --
1

i

2| ,
G Automatically?

3 A I won't say categorically no. I'm saying I'd have

4 to look at what rates these are happening at, okay -- I just

5 don't knew. And then I'd have to lock at the -- I'd have to

6 go back and look at the mathematics of the circuit, the ana-

lysis of the circuit, as to what rates it can de it, you-

3 know, stuff like -- to answer your question. But I think

9 just generally speaking the answer is, in this indication,

3 .

10 probabfy, you could not rely on -- I considered that one
n

11 signal.

12 For ECCS actuation, we have another signal, and

MC
13 that's high J.2-orl containment, ckay, and I think it's a

n

14 , pretty good, diverse signal. It's not 100 percent diverse,

15|, woo
but it's a pretty damn good one, because, gee, Jt" depends e

!

is upon plant design -- I -- my recollection is that it goes off
I
|at around four pounds, or thereabouts, I think p1i

CAnd then I think wheu mdcontainment -- go on a15 -

A .

.

;9 ; little higher, I think 15 pounds or something like that, i

a ! that's =y racc11ection. 3o, you knew, that's a diverse sig-
'

21 : nal for ECCS.

22 , G So you would not expect ECCS automatically to ccme|

| 3 en with divergent situations involving pressure and pressur-

24 i:er level?

! 05 1 I could see where ic =ay net ccee on. Again, as I
l
1
1
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t, said, I'd have to lcok at -- there =ay he break si::es er )
I 1

i !

2| whatever have you -- I don't knew, frankly, well -- |

3 G Well, let me put it this way --
|

4 A. Well, wait a minute, wait a minute. What you would

5 have here -- see, you're totally ignoring the control sys-
.

w
6 tem, okay? What you would have dia-o -- the control system

fWs
; would t:"i to correct this. In other words, the(' heaters

a

3 would come on, or go off, d:;0 'in;, jeu kne> n.d i u uculd

9 ):7 to control the process, where these are not ccmbined.

to G* In other words, they're not going in the' directions

11 they should be?
s d*h mmJ
/evelNo, what I'm saying -- in other words,412 , A. l

4

'3| go to the level controller, and it w:ulf t;11 f.. it

.2
14 would tell li'. . , __' you're icw, that means y-" # f' '_= --a

1

15 | you might want to tu = cn the heaters, W : you might want
i

isj to, you knew, to bring level up. 3ut then : grin, 7:u %ae447

1; I reu 0.170 .: thi: ::t of thing:, and I re:11.7 hat .rcu, ,

i !
I

it-f ng :: 1: -- I : uld ;ues th:t 2: y:n d: crc::: pr::- iis :::
i
6

19 , sure, pre: ur: : cull ::uce : -- ::=:117 :: :: the *.iquid :

4

29 inven :ry t; well, C rf .
!
,

21 h, So you would try to ccr. 01 the pressure here by
-l

0 t=ning on the pressuriner' heaters, Okay, se that starus heating

| 23 that thing up, and increase the pressure, therefore, you
(

24 can maintain cent :1 of level that way.
'

|
23 i G Su: you --

Acme Reportim Comcenv
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1 A But I'm saying your control system would try to
I -

2, centrol you, ekay, and, you knew, that's a positive.e J'< * *
.

I
1' G Sut you wouldn't necessarily annuate ICCS as a

4 result of those divergent actions? *

5 A Yes -- not necessarily is a gcod way of saying it.

6 0 Would you consider divergence of pressurizer

7 level and pressure to be an unusual occurrence, or something

3 out of the ordinary or expected?

9 A Since you control the plant this way, I would ima-

to gine that you would expect this swelling and, you knew --

11 and it's almost done autematically. I don't know whether

12 the guy would even - the operator would even think about it.

13| 3ecause this is what you normally do, you knew. You turn
i

i

14j en those heaters and turn them off in order to, you knew,
1

15 | keep yourself within those bounds.
.

16| I think he would - 'I guess -- I don't knew, I'm
;
i

17; just guessing. I guess within certain bounds, he would |

I
i

13 probably not be concerned about it, within ;;- _____ ir--#r . j
i .

19| But I think if he diverged beyond what his figures told him, ',
,

20 if anyching -- I'm sorry, I just don't knew. I would imagine
'

2 that he's told that ycu should stay within these bcunds, ekay
,

a

22 ' -- and probably, if not,'he should nake sure -- maybe start

-23 ancther bank of heaters,'ycu knew.

2'' If;u '.rc; ;;;t;in--!ffrecollectionenthePWR's

05 ' is that y - 2==-;
_ _ _ . - - 'i h you nay have five ban %s.:/ t.

J

| Acme Reporting Company
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1 Three of the banks, er twc of the banks, are autcmatic, and

2 the others are manual, okay -- so you might decide to throw

3 en, manually, another bank, to try to pick this thing up or

4 scmething like that, you know. I'm not saying for a minute

5 that he has heen taught to suspect a hole, or suspect seme-
,

.

M
6 thing strange ir ": ;; happening within the reactor

b

; vessel. I'm not sugg'esting that. I don't knew.

3 C. If you had rapid rates of change, in the first

9 instance, of decrease in pressure, and on the other hand an

to increase in pressuri=ar level, would that be considered a

11 rather exceptional circumstance?

12 A. When you say rapid -- I would normally expect that

13 if I had -- let me speak of the big break. If I would have

14 a big break, the pressure is going to go like this, and that

is liquid, until it starts pouring out of there, is going to

is swell quickly. But, you knew, that thing -- you know, it's

1; going to go like that. t

!4Ab>,

13 i Now, thejseedsstethingisforittoswell. But
1,

* ' -
.._.n. - -I j19 then .it quickly will come dcwn, and : .

wcw d d ; '

!

20| think that this happens so fast that the operator di' '1 l. .

|.

21 ' even knew what happened. Ycu knew, it's that type of thing. '

|'

|

22 : And he's i= mediately en a loss of pressure, less of liquid,
I

03 ccndition.
!
<

04| New, when you start talking about this small break,

| A e;- .* M W T I.:. cL vy' C' ~ y 5 ' i
05 -ycu knew, this break that '.,- =:

' i - = ; .. . . . - 2- - - - -

\ A

" k ~~p ry L ,4
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t
6

1! really don't k.dow. I think there you need an analyst to tell,
.

I
i

2: you that type of thing. I really den't know. I

i

I
3 4 to you knew if there's been an occasien where
~

you've had pressurizer level go off-scale high, and pressure4

5 drop, with ECCS coincident actuation, and therefore not have

6 ECCS come on?

7 A I'm not aware of any, no.

4 Have you been involved at all with interrelation-3 -

9 ships between various systems in reactors -- how one system

10 interacts with another one?

11 A Ch , yes , the --

12 4 A primary system?

13 A What do you mean by primary system? Are you speak-

14 , ing fluid-wise, or system operational-wise? In other words --
1

15| 4 Interdependent analyses between the operation
i

16f of a pri=ary system and,'let's say, for instance, cperator f
I i

17 | action or reaction, if you have a problem involved? !
I i

19 A Ckay, you've used some new terms en me. :o ycu |

t .

19| =ean control systems -- operater interface, that type of {
09 thing?

21 4 Yes.1

I

20 1 In other words, a control syscem being just one

23 way, the operater should recogni:e it, and de things, and
,

24 stuff like that?;

25 4 Yes.

Acme 29 porting Compcny
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I A. ~4e have sese studies. My philosophy has been, for
j
i

| the last X number of years -- fcur or five years -- three
1

3| years, four years, I'm not sure, that we're driving these re-

hw
4 actors very hard now I believe - ,ind : thi.i the;.': 1

.

5 ;= - = ' r 11 -- 1: the,t we know more about the reactors

e than we did in years past.

But I believe that we.p s very closely coupled --

3 I recall, the primary loop with the secondary iccp, and I
.. .

think it's got to the point of where&^you just snee::e ink the
-

9 N

MOW g s,)
'

,

and it'i get an i==ediate r,. :ti:n-en the t

secondary loop, L. & p d ^
to

N,

11 primary loop ,wh-r '=_^= you could do a whole lot of things 'd-

v.

on the secondary sideA,y
- j12

V
13 ,Xhd X - the primary side would -- ch ;; d , N''

2
i

'

_1 , but it would kind of la:ily folicw 914 ' would see it, ;- -

along and take care of itself.Fa\:( L M&dsdL Sh;na as a censequenc g I was-

15 .
I A '

16 ; worried about this, and I get some =eney, and we started a
i

17| study at Cak Ridge t'o look into this. And we started to get !

l

IS ' sc=a reports en it, but unfortunately I left -- I just !
. ,

,

'9 , don't know where that program is new. But I know that, yes, ),

,
,

i
, .

20 | we were worried abcut this relationship between the seconda y , !
!

|

. 21 and the cri=arv. s v. s t e m .
[

| 00 ' 1_r.d : ;;;;; i: 112:st ::n ::n.::: th:: in:: ::y-
i

(

| 23 in; i: :entr:1 :;:t:::,- :nd~ i: th:7 ffs:: :ha .::izary
1

l

24 cyst - :h .y , ist'; wh;; I*: : ;in;, 2nd th:n Scra h.:ca |

i

| 25 i: n ::nfi:: i .ifg: h:2 den: th: 7:r: . : 'r- -*a

1
i

1
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5 4 Would it be possible to get copies of these re-

6 ports?

7 A I would -- yes, the answer is yes.

8 G Okay.

9 A But who is to give them to you -- I don't have

to them. 'I would guess either of the folicwing people have that,

11 either Mr. -- I don't knew who -- in the split between DCR

12 and DSS, I don't knew who got what.

13 4 Is there semecne you could get in touch with?
I

14 1 Either Dominic Tondi or Rod Satterfield should be

15 ; able to tell ne who has these reports.
I

i

16 1 4 C' .4y . If you could see about getting a copy --
I i

17| it's not sc=ething we need, obviously, this afterncen -- |
: i
i

M A You want copies --

|

3[ G Of all the reports.
'

C'3 A -- the control system interaction?
,

1
,

2' '

4 Right. And if we could have a stipulation that

22 these would be included as the next numbered exhibits, when:

i

l23 they're received, to the deposition?

24 L Ckay, that would be number 4. Okay, sc -- but, yes,

25 to your question, work has been dene and is being dcne en it.

1 ,

' Acme R ep ortin g Compcny
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1

1| xactly where we stand en it, I don't know.
I

I
2. O Why don' t we mark these -- memorandum for Roger

dI
3- Madison from Darrell Eisenhut, dated July 31, 1978, subject:

4 Suggested material for inclusion in your response to C.

5 Michaelson's 6-4-79 memo to D. Ckrent, 0-K- R-E-N-T , concern-

6 ing pipe break isolation, marked as Exhibit 57

A No, I'm sorry -- I thought we called it 3 ini--

S tially. Check your records.

9 4 Three, then, the next numbered exhibit. And
.

10 we'll await the studies n the interaction of the systems --

11 A Right.

12 4 -- number 4.

13 i A You want all reports?
!
,

G Right.14

!.
15 I (Yhe documents referred to

i

16 were marked for identificatien

17 as Exhibits 3 and 4, and were ,

t
)
.

13 received in evidence.) |
.

-

,

19 ' MR. SIDELL: Off the record. j
. .

M (*dhereupen, a recess was tiken.)

d21 MR. SIDELL: On the record.

22 ; 3Y MR. SIDELL:
-i
'

23 G Mr. Ippolito, have you had an cppertunity to re-
t

24 view the TMI-2 files to refresh your recc11ection as to
|

|
25 what the types of delays en the part cf the NRC were that ,

1

| Acme Reporting Comoony
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I you mentioned earlier in the depositien?

2. A I've just opened up the files, and I'm thumbing

3 through them, and I ce=e to a memo that I think supports

4 some of my earlier ramarks, in that the memo is written from

5 my Assistant Director, Robert L. Tedesco, to -- at that

6 time, to R. C. CeYoung, which effectively says, we've had

7 a meeting with the applicant, and on December 18, he pro-

3 mised to provide information that would help us evaluate the

9 remaining open items on -- during our INC review, and we

to have not received them yet, and the date of that memo is

11 March 12, '76.

12 And we continue to say that, unless we get the
.

13 stuff by -- in April, we effectively cannot meet the overall

14 projected schedule. I think this is indicative of sc=e of

t5 the problems, and the long review period, that was necessary

1

16 . to ec=plete Unit 2.
4

1

1-! 4 cces that memo refer to a specific ce=pletion date
I
i

;5 for the CL? -

i-

: c '

No,itjustsays,ourfinalinputtotheS[2, ckay !19 , 1
,

M
20 -- and what that =eans , if you kncv the precess , <b" the

.

c
21 final Sp2 was supposed to be issued in April of '76, we would

20 ' require 30 days -- in other words, the ACRS would require

23 30 days to have that in its hands before we can schedule in

24 for an ACES meeting. We wculd have the ACES =eeting sc=e

25 " time after that -- a week, or that sa=e week, thers wculd he
i

!

| Acme Reporting Company
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| ACR5 |
1 a letter from theWh=k saying -- recc= mending to the Chair-

O N/tCG M
2' =an Ed whether or not **c-; cuid issue a license to this

I 1
l

3: plant. Assuming that it was an affirmative reply, we would
|

4|i attempt to clean out as many open items as possible, and I

5 issue the operating license soon thereafter.
!

6 So I'm saying that, if I were to make a guess, at

7 that time, I would say maybe if everything worked according

3 to the clock, September, they should have had their operating

9 license.

to g- Septe=ber of 1976?
,

'

Le
11 1 Right, if everything worked real -- according to

P

12 the clock.
|

13 ' 4 To your knowledge, has the.ACRS ever not recc= men-

14 ded against the issuance of an OL for a reactor? I

ii

i

15 A I don't recall -- I kncw -- no, I don't ever recall
| .

16!, -- I know that what they"have said, on a number of cecasions,-

.
. .

17 is that, we want -- we feel that we want to study this i

i :
'

3' lenger -- we suggest that you come back again, either next

3' =cnth or two months frem new or three =enths frem new, cr

20| whatever -- they've done that. But I do net recall an in-

21 stance where they recc== ended to the Chairman, er to chei

i'
00 ' Cc= mission, that an CL not be issued te sc=ebcdy.

'l
23 i G And that's gcing back frem your perspeccive of

1

24 aheu 12 years at the NRC -- and at the AIC?

05 ' i Yes.

Acme Reporting Company
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! O Co you know, of the 70-seme odd plants currently
i

2| licensed, how many plants that would have included back in l
,

3 19677

4 A I would think all but about six or seven or eight,

5 scmewhere around that number.

6 G We're talking about on the order of maybe 60 or 65

7 plants? .

3 A Yes.

9 G Can we have a copy of the memo you referred to

to from Bob Tedesco, and mark that as the exhibit next in order?

11 A This happens to have an enclosure to it, listing
i

12 the --

13 4 Cpen items?

14 A -- open items.

15 MR. SIDELL: Off the record.

16f (Whereupon, a recess was taken.)

17|: MR. SIDELL: Cn the record.
I

i
15 3Y MR. SIDELL: ;

|
.

,

?

,

! 0 Mr. Ippolito, you have provided =a with a copy19

.
*

| 20 of a memorandum frca Rcbert L. Tedesco , T-I-0-I-S-C-C,
,

1

2' Assistant Director for ?lant Syste=s, Divisien of Systems

02 qafety, dated March 12, 1976, to R. C. CeYoung, Assistant

23 irector for LWR's C?M, entitled, "Unrescived Items in Elec-
,

24 rical Instru=entatien and Centr:1 Systems for Three Mile,

i
,

25 |aland Unit Nu=ber 2," which is attached -- which is a two-
,

'

Acme Reporting Com=cny
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l' page memorandum with, as an enclosure, a list of several
!
I
'

2 items, apparently unresolved, dealing with instrumentation,

'

3 centrol, and electrical systems, for TMI-2, which includes

4 a reference to a list entitled, " Pre-Safety Evaluation Report

5 Items of Concern for Three Mile Island Unit Number 2."

6 Le't's mark as exhibit next in order the March 12,

1976 memorandum frcm Tedesco to CeYoung as Exhibit 5, and-

a as Exhibit 6, a listing entitied " Pre-Safety Evaluation

3 Report, Items of Concern for Three Mile Island Unit 2,"

~

to which is' a nine-page report referred to in Exhibit 5. And

11 for the report, Mr. Ippolito, can you give a description c'

10 what this pre-safety evaluation report is?

13 (The documents referred to

14 were marked fer identifica-

15 ! tien as Exhibits 5 and 6, and
I
!

16 were received in evidence.)

17 | THE WITNESS: Yes, what is cccmon practice for my !

| !
'

15 ' reviewers is -- and is for them at certain ti=es in their
i

13 | review to provide a compilation of the items er areas' re-
$

20 ~ =aining to be resolved with the licensee, er applicant, as ,

21 the case may be, so that~I can best judge of hcw much scre

~20 ' effort is needed to ce=plete the review, and to determine
t

I

l 23 what tv e of schedule -- mangewer schedule, I could =eet, and
i i

i

24 i suggest to our management.
,

;! i

l 25 This happens to be one of these werk ice =s, a
f

Acme Recorting Comcory;
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|
; laundry list, if you will, provided to me, and I in turn --
t

-

1
2- to Tedesco, to the Projects 3 ranch, to inform them of exactly

1

3 the status of their review, and what remains open. So there-

4 fore you might call this a working list of items yet to be

5 ccmpleted on that docket, in the instrumentation and con-

6 trol area.

7 SY MR. SIDELL:

$ 4 Now, although what we have new marked as Exhibit-6

9 of this deposition might not be a formal document included
'

to in the licensee's docket, is there any question that the

11 , information contained in it is accurate in terms of the
t
t

12|
fact that these are the open items, at the time this evalua-

13|, tion report was produced?
i
i

14 ; A I have no doubt that this was in f act -- th__ hr-
|

15| foes represented the open items yet to be ecmpleted en TMI

:

16 ' at that time.
!

:: i G Let =e direct your attentien to page 3 of Exhibit
; ;
.

'
15 6, item 6, which refers to, quote, "Cccumentation relating

i,

19 to the decay heat receval (CHR) Icw pressure to high' pres-
'

00 sure isclacion valve circuity."
,

2: A Circuitry -- it's a typegraphical er:cr. It should
,
,

i

22 l read circuitry, valve circuitr7
i

-

;

I

23 i G Under " statement of concern," number four, there is

! l

04 a statement, quote, " Suitable valve position indicaticn |
|

25 ]| should be previded for these valves in the centrol recm,' end
r
!

-i Acme Reporting Company j
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;. quote. Can you tell =e what tha statemen: refers to?
I,

2| A I would have to -- the decay heat re= oval system,

3 as I recall, on the B and W plant, is what we normally refer

4 to, I believe, as the RER system, or residual heat removal

5 system, or the ultimate shutdcwn system, if ycu will. And

6 as a consequence, it has an interface with the primary sys-

tem, because that is the system which it eventually has to

3 cool down.

9 And what we are assuring is that this interface

to between'the primary system and this shutdcwn system, is pro-

11 perly protected, and what this statement of concern is, is

12 that we want two valves, okay, and the valves are to be able

13 to do the items as listed here.

14 One of the items happens to be that you are to

15 provide -- T:c-2, suitable valve position indication. Now, ;

!
i

16 , since -- and since T E-2 is supposed to have been designed |

| I 5 d 6- C i

17j to I !_ipl; 2 jstandard 279', which is a requirement of them, !

:: sia. Moi,Jos] I
'

13 :---Tri7.2 I 279 requires that you provide information to !g

!

19 , the operator that is not ambiguous, and that all systems :

.

20 ' should measure directly the parameter, or variable, that-

i

21 it's intended to monitor.

20 So what I'm saying here is that : wculd expect, had
,

'l
23 : been the reviewer, that when they submitted this design to

241 =e for these ::ER valves, that I would assure myself that .
'

? ! these valves were -- that the valve positions were directly
l

Acme Reportins Company
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measured,'j$at is, we normally find that a suitable, rea-1

2' sonable way to directly measure these motor-cperated valves

3 is normally by limit switches affixed to the stem of the

4 valve. And that's what I would expect -- that I guess wculd

5 he che position indication, I would expect, on these valves.

6 4 Would that be a position indication in a direct

7 manner, rather than an indirect manner, as we previously

3 discussed?

9 A I -- this would be a direct manner.

10 4- Do you know whether or not these particular valves

it are classified as safety-related?

12 A These would be safety-related, because they forn

13 the interface between a high-pressure system and a icw-
|
|

14 pressure system, and also these lines generally penetrate I

15 contain=ents, so they would serve both purposes.

\ |

16| 4 Do you know whether or not the licensee at TMI-2 1 j
l 1

i
,

17 did in fact provide actual positien indications for these |

| |

ti! particular valves? ! |
! ..

i ! l

19 A I don't knew. . .
i
;
.

20 ' 4 Could this have pessibly been ene of the remaining
'

,

2: open ite=s? |,

22 , A This was at the time. In other words, this system

23 || -- these four requirements were -- had to be satisfied in one

2+ way or another for this system. And I -- just generally
,

25 speaking, you know, the fact that they did get a license f cm

Acme Reporting Compcny-
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1 us, I have to assume that the review progressed to the point i

i

2| cf where satisf actory designs were provided for these -- in

3 these areas.

4 G So by virtue of the issuance of an operating li-

5 cense, you would conclude that all of these items were pro-

6 perly resolved by the licensee?

A Correct.-

3 MR. SIDELL: Do you have any questions?

9 MS. NORDLINGER: No questions.

10 MR. SIDELL: Okay, I have nothing further at this-

11 time, Mr. Ippolito. What we have been doing in the past with

12 the depositions -- rather than adjourn them, nerely recess ,

13 them, so that in the event, hopefully unlikely, that we

14 have further questions o'f you, we can nore easily continue on.

15 THE WITNESS: Cksy.

16 MR. SIDELL: I would represent to you that today

.
,

;- we have not recalled anyone to continue a deposition, al- |
!

l

;$ ; though we are planning on doing that in a small nunber of j 1

1

19 , cases. Again, it nerely leaves the option cpen to us. 1

i |
D .

2:
,

_s.,_
,

3 :.

I
,

24 i 1
'

l
, 1

.

~
. --

1
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1 Sun at this time, wi:n no thing far:ner, we will!
-

I 2' recess the depositicn, and we cer:ninly enank you for ycur-

.

,

i 3 understanding and your time.

t

', 4 THE WITNESS: You're welecce.
;

,

', 5 (Whereupon, the deposition was recessed at 1:23 p.m. )

i 6

i

! ; I have read the foregoing pages,
i

a 1 through 74, and they are a

9 true and accurate record of my,

i

10 testimony therein recorded,*

i
!

4, 11

! THOAAS A. IPPOLITO
1 12 |'

i
I

;
13 Subscribed and sworn to before me l

l

{ this day of 1979 ;
'

14 ,

|
4,
I

{ k

:

is '
I

i
,

| | Notary Public
1 16 ;

I. ; Lly Ccemission Expires: ,

.
-

.I i,.

i !i
! !
I .z'
\ *~

i '

i i
' -

19 ,
.

'

I,
.

i
: 20 '

i '

.i e

. .,

|

..,,
.

i 1

:3 i ,

.t e |
1

'

i . , * I
~.s

! l
! i
'

!. , .
;--

i
.i

i Acme Reporting Company
'
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Thcmas A. Iccolito

,

PROFESSIONAL GUALIFICATIONS

I. Educatien and Traininc

I received a Bachelor of Electrical Engineering degree fecm Marquette

University, Milwaukee, Wisconsin iri June 1953. In addition, I have

taken courses in Nuclear Physics and Engineering, Engineering Management

and Program Management at the Department of the Navy and I completed

the Executive Leadership and Management Program at the Federal

Executive Institute in 1974.
'

II. Professional Excerience

Frca July 1953 to'May 1955, I served as a junior project engineer

responsible for the design and develcpment of electron tubes and

transistors for the Department of Navy, 5ureau of Ships. I served in

the Army Signal Corps frem May 1955 to May 1957, where I was respcnsible

for the design of test instrumentation for a large surveillance radar

system. In May 1957, I accapted a position in the Nuclecnics Staff

of the Navy DepartT.ent, 5ureau of Ships. | served as an electronics

censultant to the Navy's Nuclear Pcwer Divisicn in the areas of nuclear

instrumentaticn and reactor protection systemt. Cencurrently, I

served as lead project engineer en radiaticn menitoring systems. I

was res:ensible for the design, development, fabrica icn, and installation

of :hese systems abcard nuclear pcwered submarines and surface shi:s.

Fr:m May 1966 :: July 1967, I served as ;r: gram manager for short range

wea;cn systams in the Anti-submarine Warfare Frcject Office, Cepartmen:

cf Navy.

'. have been Witn the Regulat0ry staff since July 1967, during which

tine ' servec is. a sanier reac!Or engineer ('nstrumen;aciCn) are have.

.
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carticipated in the review of instrumentation, centrol and electrical

systems of numercus nuclear pcwer statiens and in the formulation of

related standards and regulatory guides. In February 1973, I was

appointed Branch Chief of ICSB.

The responsibilities of the Instrumentation and Control Systems Branch

(ICSB) include the performance of technical reviews of the

design, fabrication and operation of nuclear power plant electrical

pcwer, reactor protection and safe:y instrumentation, centrol instrumen-

tation and radiation monitoring systems; reviews the electrical power

and centrol systems for all cower reacters for adherence to appropriate

codes and standards; and performs a review of reacter electrical and

centrol systems with rescect to systems reliability, stability, and

transient characteristics. This review enccmpasses evaluatien

of acclicants' safety analysis reports, generic reports and other

related information en the electrical and instrumentaticn design.

:urther, the Branch develcps the bases for Regulatcry acceptance

criteria fer electrical and instrumentation gewir systems designs; *

evaluates experience cbtained during the construction and operation of

nuclear pewer plants and relates this informaticn to future evaluatiens

and acceptance criteria; and parcicipates in the deveic; ment of Reguia: cry

;uices and regulatiens ;ertainine to electrical and instrumentation

ecwer systems. There efferts were used to deveics and ucdate the Standard

Review plan (SR?).
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I was a member of the IEEE Nuclear Pcwer Engineering C:=mittee of the

Power Engineering Society including Subecmmittee 1 (SC i) General

Plant Criteria from 1973 thrcugh 1978. I have participated in the

development of numbercus IEEE standards including IEEE Std 279,

" Criteria for Protection Systems for Nuclear Power Generating Station",
.

IEEE Std 308, " Standard Criteria for Class IE Pcwer Systems for Nuclear

Pcwer Generating Stations" and IEEE Std 323, " Qualifying Class I

Elec'tric Ecuipment for Nuclear Pcwer Generating Stations".

Additionally, I was appointed as a U. S. Delegate to the International

Electretechnical Ccmmission (IEC) to serve as Secretary to Working

A3 of Subccmmittee 45A. In 1977 I has acpointed to serve as Chairman

of Subcc=mittee 25A of the IEC. This Subc:mmittee prepares international

standards, for reactor instrumentatien and controls.

My present position is that of Chief, Operating Reactors Branch #3,

in the Division of Operating Reactors, Office of Nuclear Reactor

Regul ation . I was reassigned to this position in June 1978. In this

position I am responsible for the supervisien of NRC's administration of

t;1e Soiling Water Reactor (5WR) facilities licensed for operatien, and
i

in particular, '.he review and precessing of a: plica:icns fer license '

amendments f:r these :cwer reac rs. My res;cnsibilities include the

su:ervision and c:crdination of suca reviews by :ersonnel within the 3racen i

i

and by :achnical c:nsultants, including the prepara:icn of safety evaluaticns,

hearing testimeny and other recorts, as necessary. Acci-icnally, I am

res:ensible f:r the review Of cperating his ry and :erf:rmance

cf all assi;ned ::erating reac:crs and f:r s:ecial reviews, ceterminati:ns

regardi7; back-fit and determina-icns regarding i: ems of ncn-c:::iiance

anc safety.
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MEMORANDUM FOR: Rcbert L. Tedesco, Assistant Director for ?lant Systems, CSS
' ' ~ ~

FRCM: Themas A. Ipcolito, Chief, Instrumentation and
Centrol Systems Sranch, CSS :

.

SUBJECT: MANPOWER REGUIREMENTS FOR ICSB
.

The enclosed manpower studies of the ICSB are provided for your infcrmation.
IEnclosure 1 is a simplified study which is based on data derived frem

the more detailed study presented in Enclosure 2.

Enclosure 1 concludes that 11 additional engineers will have to be hired

in 1977 and 4 more in 1978. The more detailed study presents a more medest

recommendation of 7 engineers and one supervisor in 1977 and none in 1978.
'

I strongly recommend adoption of the recommendations of Enc.nsure 2 which

also quantifies the slipcage, in manheurs,which *yill result frem a failure

to follcw the recommended hiring a schedule.

Thcmas A. Ippolito, Chief i

Instrumentation and Control |

Systems Eranch |
Oivisicn of Systems Safety

I

Enclosure: 1

1. Simolified calculation cf ICSB werkload and manpcwer availability
~

i
~

2. Detailed Manpcwer Study ,

I
cc: C. Miller ,

M. Srinivasan
R. Scholl
C. L ng
J. Glynn

Centact
R. Schell
X27387

- - _
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ENCLOSURE 1
.

!

|
,

IC53 MANPCWER STUDY OF PRCFESSICNAL MANPCNER REQUIRED IN THE REVIEW 0F
|
'

LICENSING APPLICATICNS
l

A. Licensing Review CP CP

MIN * NORM MAX MIN NORM MAX *

1. Acceptance Review 2 2 2 2 4 5

2. Application Review

a. Initial Questions - Q l 2 16 28 23 30 38

b. Regulatory Positions - Q 2 1 23 52 4 127 249

~

c. SER 4 14 25 59 128 198

16 16 16d. Drawing Review / - - -

Site Visit

16 16. 16e. Technical Specifications - - -

f. Supplemental SER 3 3 3 8 8 8

2 2 2g. Hearings --
.

h. Follcw Up 5 5 5 1 1 1

3. Standard Plants PDA FDA

1. Acceptance Review 3 3 3 5 5 5

2. Application Review

a. Initial Questiens Q l 11 20 28 29 38 47

5. Regulatory Pcsitiens Q 2 14 22 29 5 158 312

c. SER 14 30 16 73 160 247

20 20 .
205. Drawing Review / - - -

Site Visit

20 20 20e. Technical 5:scifications - - -

f. Supplemental SER 5 5 5 10 10 10

2 2 2g. Nearings - - -

n. Folicw Uc 9 g g ; 1 1

1
I
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i

i

!
i
1

1

Naval Reactors 15
j!

! C TACS MIN * NCRMAL MAX *
,-

!

R18 1 10 27
!

: R35. 4 4 4

i
-

! R37 1 5 13
4

i R38 1 7 15
1

'

R40 7 7- 7'

i

! R51 -1 7 16.

|- RS2 6 6 6

R53. 1 4 7

i

: R54 1 10 20
:

R55 1 - 5 11 .

!

! R56 1 24 83
;

I R71 1 5 16
1

-

(

! R73 1 7 21

JNK 1 3 6

* 68". of all work will fall within the range of these .inita and maxima.
!

i
!

i

1 .

fi
4

1

<.
,

|

!
'

,

i
I.
i

I e

.

-.

i,

t

-, - - - , .-, r . , , , - , - ,- . , , - . . - - , - - - - . _ - - . . , - . - . . . . , - - _ _ - _ , . _ . - - - - . . . _ . ~ ~ . , . - - . , , . - . -
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NORK LOAD

1. Scheduled Cases 1977

A. Construction Permits
~1

6 .

"1. Acceptance Reviews 3@ 2 =

80
-.

2. Ql 50 16 =

.

923. Q2 4@ 23 =

704. SER 50 14 =

155. SSER 50 3 =

3. Operating Licenses

151. Acceptance Reviews 40 4 =

20'c . Q1 80 30 =

12703. Q2 100 127 =

6404 SER 50 128 e

2?5. SSER 30 8 =

485. Drawing Reviews / 30 16 =

Site Visits

487. Technical Specificatiens 33 16 =

68. Hearings 33 2 =

C. Standard Plants FCA

31. Ac:aptance Reviews 10 3 =

50 -2. Ql 30 20 =

553. Q2 3@ 22 =

504 SER 29 30 =

5. SSER 03 5 0=

4

,
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.

D. Standard Plants FDA

101. Ac:eptance Reviews 29 5 =

752. Ql 29 38 =

316 .3. Q2 29 152 =

'

3204. SER 29 150 =

05. SSER 00 =

06. Drawing Review / 09 =

Site Visit

07. Technical Specifications 00 =

08. Hearings 00 =

.

2. TACS - 1977

110R13 11 @ 10 =

4R35 1 3 4 =

R37 10 3 5 50=

R38 9 0 7 53=

7R40 1 9 7 =

175R51 25 @ 7 =

12RS2 2 0 5 =

12R53 3 3 4 =

30R54 3 3 10 =

.

R55 13 3 5 55=

455R55 19 3 2A =

ICCR71 20 ? 5 =

154R73 22 0 7 =

5:1X 2 3 3 =

1713 (ran days)TOTAL =

Availacle ( (52 x 5) - (31) ] 10 = 2290
-2220 (ran days)

?!eed 11 ere man in 1577
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3. Scheduled Cases 1978 -

A. Ccnstruction Permits

181. Acceptance Reviews 9 0 2 =

*~
1442. Q1 9 3 16 =

923. Q2 4 9 23 =

""
4. SER 6 3 14 70=

125. SSER 4 3 3 =

3. Operating Licenses

361. Acceptance Reviews 9 @ d =

2402. Q1 8 0 30 =

10163. Q 2' 8 @ 127 =

11524 SER 9 0 128 =

'

725. SSER 9 9 3 =

1446. Drawing Review / 9 @ 16 =

Site Visit

laa7. Technical Specifications 9 0 16 =

188. Hearings 9 9 2 =

C. Standard Plants

61. Acceptance Reviews 2 9 3 =

2. Q1 2 0 20 40=

443. Q2 2 9 22- =
.

904. SER 3 0 30 =

155. SSER 3 3 5 =

.

- ~ _ _ y
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D. Star.dard Plants FDA

201. Acesptance Rev1ews 4 0 5 =

1522. Ql 4 0 38 =

6323,. Q2 4 9 158 =

.

5404. SER 4 @ 160 =

A05. SSER ' 4 @ 10 =

805. Drawing Review 4 0 20 =

807. Technical Specifications 4 0 20 =

88. Heari r.gs ? 0 2 =

.

4 TACS - 1978

70R18 7 0 10 =

.

4R35 1 0 4 =

45R37 9 @ 5 =

49R38 7 9 7 =

7R20 1 0 7 =

112R51 15 0 7 =

6
*

RS2- 1 9 6 =

.

8R53 2 0 4 =
1

10R52 1 3 10 =

. ,

'

30R55 5 3 5 =

i

238 |Ris 12 3 22 =

|

75R7I 15 9 5 =

112R73 15 3 7 =

5JNK 2 3 3 =

TOTAL = 5327 |

2290 |Available ( 250-31 10 =

?:ssf5'e :20: 'l 25I9=

. ~t .v, :s. ,. :. 2. ,. s. . ,
e ..

'! sed *.O *i'*e 1 T.Cre Ten in I973'
.
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'PAtiPCWER STUDY FOR ItiSTRU;1ENTATION AND CONTROL SYSTEMS BRAliCH FOR 1977 AND 1973

Abstract

This report describes the basis, methods and results of a study into

the manpower requirements for the Instrumentation and Control Systems

Branch (ICSB) for the calendar years 1977 and 1978. This study was

necessitated by the recent reorganization of the Electrical, Instru-

mentation and Control Systems Branch (EICSB) and the ' increased depth

of review as reflected in the Standard Review Plan (NUREG 75/087).

Introduction

The projection of manpower requirements is, of necessity, bastd on

many variables The resultant forecasts are limited in their ac'cdr'ra~c}]

to the same degree as the input data. In order to have confidence

in the results of this report, the input data and analysis methods

are described and the results are evaluated in the conclusion of

this report. Appendix A identifies the assumptions which have been

made in this study ~and references the report section in which they

were used.

.

Data Base

The projected new Construction Permit Applicaticns are presented in

Table I. The projected new Operating License Applications are -

presented in Table II. The projected new case load for standard

plants and special reviews for Naval Reactors is presented in Table III.

The data in these three tables were extracted frem the February 1977,

issue of " Status Summary Report" (NR-MI-002-2) and, for the

purposes of this report,is assumed Oc be ICC% accurate at the IC05

confidence level.

.
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TAllLE I
.

.

IlEW APPLICATION FORECAST - C0llSTRUCTI0ft PERMITS

As of Week Ending fpbrilary 4, 1977

- - - - - - - - - - - - - - - _ - - - - - - _ - - - - - - - - - - - - - - _ _ _ - - - - - _ - - - - - - - - - _ - - - - - _ _ - - - - - . _ - - - - - - - - _ _

I IACitiIY PHilJI:C T APPL. PSAR|.

| tJ AMi' llTILITY NtJt' llc R SUD. DATE |

s'l t il l s i f. / 01110 EDI SilN CP S12 I 11/30/76C |
j1 SilN01 St.t l 1 f. 2 S AN u lEGil G AS f. E L E C ist I C 'i'28 | 03/00/77 |

,

- - - - - _ - _ - - _ - - _ - - - - - - - _ - - - - - - - - - - - - - _ _ - _ - - - - - _ - - - - - - - - - - - _ - - - - - - - - - - - - - _ - _ - - _ - _ - _ - - - - ,

VI SL:MM i l l f. 2 IHLV) OLLHARVA l' owl:lc & L lGilt %0 10/00/77 | ,

_--------_-----------------_---_---_-_-_-_-----------_--- ----_---_____---- __ _----

| C Ar(H t!! t. 1 E 2 CilHMilN'wC At ill LOI SilN %9 10/00/77 |
| C I' t; I A I. L lilW A t ilC . tJill T lilW A EL EC TI(IC Puht. R E LIGitT *> 3 2 06/00/70 |.

| S A P. lu t.0 La l id 1, 2 , .1, 4 I.A. lit P I . IIF WAILH f. PilWt R 4 89 ! 02/00/70 t
*

1 '9 8 tv YllH K 1 N t- W YildK S T A T t- ELECTRIC f. GAS 'i ) 7 05/00/78 |
| C A Hall I?4 A I* C A RillI(4 A nOWElt E LIGill - 643' Of2/ 00 / 7 tl |..

I I U L. fis?4 l 1. 2 I Rl:V ) "Iti L ADI:L Pall A (Lt:CIRIC 4 f. 3 I 06/00/Ta | |

1 INO: , c. A la 8'util. i t S E f(V I CL 01- ItJDIANA 6 17 | 06/00/78 |
'

I t,t-1 it.1 I i9 O L Ilt u i I E D I SLI i 6 19 I OT/00/78 |
'

| ta s;.< .. SK A le *ltilu n SK A P ull . Pilb.l:H DISTitICT 6 58 07/00/78 |
-- -------- _-_--_-_------___---------- --_------_ _------------- -_------_ --- -----

| S I A.915L AUS 1 0 2 aACitIC GAS f. ELECTRIC '264 10/00/78 |
---_------_------_-----------.--.--_----------_---_,--------_-- --,,-,,,,,-_---- .. ,

.
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The current work lead for the ICSB fs presented in Table IV. Tables

VA ang VS presents the mean time required for an EICSB reviewer to
,

acccmplish a case review milestone or other, specified task under the

Standard Review Plan.

The data for Table IV Parts A and B was taken from the same source

as Table I, II, and .III except for Docket tio. 50-373 which was

estimatad by approximating the due dates and averaging the other i

scheduled review times given in Table IV. 'The derivation of the
i

data in Table VA is presented in Appendix S. The |de~rjvation of Table

,VB is presented in Appendix,C. The remainder of the Table IV (Parts

C thrcugh I) and Table VI (which presents a listing of Current Technical

Activities (TACS)'and projected TACS werk load) was obtained frcm the

ilRC's Manpcwer System (MPS) and the derivation is given in Appendix C.

The data presented in Table VII is representative of all past

EIC33 work effort and is assumed to be a valid basis for determining

the reduction in ICSB scope of work as a result of the recent

reorganization and its effect on the data of Table V.

WMethods j

The basic methods which were used in this study are:
~

|
t1. Cata Collection '

2. Data Ccrrection
,

3. Cata analysis using classical statistical technicues (e.g., deter-

mination of the mean and standard deviation.
.

*

- \
|

!
|



__

*
. . --

.

, , __ _ )-

;

'

7ABLE IV

CURREN7 WORX LOAD {

Part A - Construction Permits |
-

!

Docket Number Milestones (Scheduled Review Time / Scheduled Date)

05, ,12 24 27 ;

I500 C C 6M/(7/1/77) 1.8M/(12/16/77)
535 C C 2M/(1/7/77) ' 5M/(5/23/77).

,

537 C C 1.5M/(4/15/77) 2.5M/(9/0/77)
'

548 C C C 2.5M/(5/26/77)
l549 C C C 2M/(6/17/77')

566 2W/(1/19/77) 3W/(2/8/>7) 1.5M/(4/8/77) 2M/(8/15/78)
7428 1.5M/(2/15/77) 1.6M/(7/15/77) EM/(1/27/78) 3M/(8/15/78)

.

.

Part 8 - 0:eratina Licenses

327 C C C 1.5M/(4/20/77)
358 C 1M/(4/1/77) 1.5W/(5/20/77) 2M/(9/16/77)
366 C 1.5M/(3/4/77) 2M/(10/7/77) 1.2M/(1/12/78)
368 C C C 2M/(8/19/77)

*
373 2.2M/(5/12/77) 1.5M/(7/1/77) 1.6M*/(9/25/77) 1.5*/(2/5/780)
390 3M/(3/25/77) 2M/(8/5/77) 2.2M/(1/5/78) 1.5M/(5/12/73) !T

. -

:
XEY j

* = Estimatad

M = Months ' '

,

W = Week:

C = Completed
.

* = 'lo included in Ficure 2

|
|

.
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TABLE IV (Continued),

Part C - Toof cal Re: orts (R51)

.

TACS Number Due Date Recort Number Notes

300 WCAP-8587

472 NE00-10802-

554 NEDO-10905
'

969 4/15/77 BAW-10085

i
1075 NEDO-20304

1408 AI-75-2

i796 CENPD-170 *.

|
3244 5/20/77 See Ifmmer

3953___ 1/21/77 WCAP-8534 I

.

Part 0 - Standards (R73)

TACS Number Due Date Notes
*

.

3258 (2menassigned)
:-

,

3369 '

4223

4343 (4menassigned)

4373 (2 men assigned) e

1290 -

|
i Par E - Standard Review Plan (R56) '

TAC Number Cue Date -;

,

3297
|

1

3305 |
3631
3721 -

'

|,
3925
2297

l 3300 7/1/73
3355

-
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TABLE It (Continued)

Part F - Research (RSA)

TACS Humber *

3436

3446

Part G - Reculatory Guides (R71)

TACS Number

1623
3378 (2 men assigned)i

3971

*

4062

4385

Part H - Generic Issues (R55)
,

TACS Number Due Date Issue Number

2129 I.E.A.2 -

.

2131 5/20/77 I.E.A.4
.

2134 I.E.A.7

2135 9/30/77 I.E.A.3

2140 I.E.B.3

2141 9/1/77 I.E.3.4
-. .. ... .

"I

Part I - Other TACS f
I

TACS Number Due Data fictes
!.

965 : -
!~
!
.

2270 (R52)
~

3256 (R53)
,

3329 (R13)

3305 (R37)

{
-

, , - - - + , r- - m -- -se, + w --,e. e
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TABLE IV (Continued)

Part I - Other TACS (Centinued)

TACS Number Due Date Notes
.

3916 (R18)
3918 (RIS
3919 (R38
4049 10/30/77 (3menassigned)
4196

i

4209
.

4370 (R12)

4375 .

6372 (R38)

! JNK -

4

..

t-

.

-| .

e

**?

. *

1

.

|.
.

$

,

e

h

!
'

i
'
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.
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TABLE V

,',EICSS AVERAGE TIFtES .

'

PART A - CASE WORK

CASE TYPE CP OL SP

Acceptance Review 24.0 35.5 24.0
l

Milestene 05 196.1 303.2 157.0 i

12 200.4 1255.0 174.5
24 174.7 ' 1281.0 242.0
27 40 80 40.0,

Drawing Review / flA 160.0 flA
Site Visit *

Technical Specifications ilA 160.0 flA

Hearings NA 16.0 flA
^

Fo11cw up
~

68.0 7.0 68.0 -

Special Projects '131.2 l

PART B TACS
-

!

TACS TIME COUNT TACS TIME CCUNT(per Year)

R18 83.2 10 R53 29.3 3 -

R35 32.8 1 R54 83.6 2 -

r -1
R37 40.8 12 R55 37.7 9

,

I

R38 53.9 10 RS6 191.4 16 i

i
R40 55.4 1 R71 37.3 21 |

|
R51 55.4 22 R73 54.5 23 6 ' -

'

,

RS2 47.0 1 JNX 24.5 3
.

\.

|

|

|
1

.
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TABLE VI

PROJECTED TACS WORX LOAD
.

TACS CUE DATE TIME REOUIRED

! ,'[ 'I 1977 l}]3. |
!

969 4/15/77 55.4 0 |

2131 5/20/77 37.7- 0

2135 9/30/77 37.7 0
.

2141 9/1/77 37.7 0 -

3244 5/20/77 15.1 0

3953 * 1/21/77 55.4 0

8300 7/1/78 420.7 279.3

All other TACS, 9627.7 6256.4
.. .

.

3

i

.

.

j.
.' -

!

.

.

e

J
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.

4 Performance of a resource balance (e.g., Manhours required less
*manhours available equals additional manpcwer requirements

.

The most controversial of these methods is the correction of the
,

data for the time required for each task in order that these time

requirements reflect.the division of responsibility between the

iInstrumentation and Control Systems Branch (ICSB) and the Power

Systems Branch (PSB).

.

The method for determining the reduction in the scope of review was

to divide the past questions asked by EICSB, as shown in Table VII,

into the questions in the area of the ICSB responsibility. The

results of ratioing the first column to the third column for the

means of each category are given in the results section under Item 1.

.

The method for detarmining the impact of the reorganization on

other tasks was to find the mean of the results of result Item 1.

This result is presented as result Item 2.
~

," 7 " ' _ [[ 1;[ ",' ' ' i
,,

3
.-

_

.

Table VIII presents the data of Table V corrected by results Itams 1

and 2 as specified in Conclusion 1. No corrections were made to PDA

or FDA(SP) because little electrical pcwer design is presented in these .,

.

SARs. The data for special re' views was not changed for the same reason.

The next step in the analysis was to c:nvert, by esticaticn, the da:a of .

Tacles I, II, and !!! into a form similar 'to : hat of Table IV Par s A i
~

anc 3. The new Ta:le of Estira ad Case L: ads is presentac.as Table IX

Par:s A, 3, ard C. .

a jul[Llh'9~ ADTD
LUI A :..

t .
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TABLE VII

EICS3 Questions Questions -

'flot In SAR Sections In 3.12, 8,
3.12, 8, 9, or 10.2 9, or 10.2 TOTAL

*

2 I

Duke Project 81 27 23 50

Clinton 48 24 72

75 47 122

CP Accectance Review -

,

14 31Duke Project 81 17 '

A. R. Barton 28 12 40.

45 26 71

O_L,

'Zimer 195 50 245
.

Hatch 2 27 13 40

222 63 285

OL Acceotance Review . g

La Salle 69 12 81

*

Ifmer 10 3 13
.

Hatch 2 7 5 12

T
86 20 106

.

9

|
|

|.
I *

.

.

. (
'

.

|
.- .

--
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TABLE VIII I

ICSB REVIEW TIMES I

I,
-

PART A - CASE '40RK
1

CASE STEP TIME (MAN HOURS) j
!
'

CP OL PCA FDA
:

Acceptance Review 14.9 28.4 24.0 35.5
g

01 (05) 1 21 .6 222.6 157.0 203.2 I

'

Q2 (12) 186.2 1012.0 174.5 1265.0

SER (24) 108.3 ' 1024.8 242.0 1281.0

24.8 64.0 40.0 80.0SSER (27) -

Drawing Review / tlA 128.0 NA 160.0
Site Visit j

Technical Specs .- NA 128.0 NA 160.0
.

Hearings NA 12.8 NA 16.0

Folicw Up 42.2 5.6 68.0 7.0 .

Special Reviews 131.2
.

PART S TACS

TACS TIME COUNT TACS TIME CCUNT

R18 83.2 7 R53 29.3 2
~

R35 32.8 1 R54 83.6 1 y
!

R37 40.3 9 R55 37.7 6 -

i

R38 53.9 7 R56 191.4 11 ;

R40 55.4 i R71 37.3 15 !
!.

R51 55.4 16 'R73 54.6
~

~ 16 ' " |-.
RS2 47.0 1 JNX 24.5 2

.

e *
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TABLE IX

ESTIMATED CASEWORK

Part A (CP)
*

Docket
Number 01 05 12 24 27

450 111/(11/77) 2'4/(2/73) 4.7W/(5/78) 2.6M/(8/78) fl/A

463 1M/(7/78) 2M/(10/78) N/A N/A ft/A

499 1M/(3/78) 2M/(6/78) 4.7W/(9/78) 2.6M/(12/78) N/A -

507 1M/(6/78) EM/(9/78) 4.7W/(12/78) N/A N/A

512 C 2M/(.3/1/77) 4.7W/(S/1/77) 2.6M/(9/1/77) 2.ZM/(2/15/78)

532 1M/(7/78) 2M/(10/78) N/A N/A N/A

558 1M/(4/77) 2'1/(7/77) 4.7W/(10/ 77) 2.6M/(1/78) 2.2M/(5/15/78)

559 1M/(11/77) 2M/(2/77) 4.7W/(5/78) 2.6M/(8/78) N/A

1M/(11/78) N/A N/A N/A N/A*,

637 1M/(7/78) 2M/(10/78) N/A N/A N/A -

638 1M/(8/78) 2M/(11/78) N/A N/A N/A ;

639 1M//1/78) 2M/(11/78) N/A N/A N/A

543 1M/(7/78) 2M/(10/78) N/A N/A N/A

TXEY

NA = Not Applicable (Falls in 1979) '

| C = C=pleted
,

l i

j M = Months i
,

a Weeks j

i

i
.

|

- |

I
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TABLE IX !"

ESTIMATED CASEWCRK
-

Part B (CL) .

|
Docket 1

-

Number 01 05 12 24 27 j

330 1M/(6/77) 2.6M/(9/77) 1.5M/(11/77) 1.6M/(3/78) 1.6M/(7/78) I

631 C 2.6M/,(3/77) 1.5M/(6/77) 1.6M/(10/77) 1.6M/(2/78) |
i

332 1M/(4/78) 2.6M/(7/78) 1.5M/(9/78) 1.6M/(12/73) N/A

387 1M/(2/78) 2.6M/(5/78) 1.5M/(7/78) 1.6M/(il/78) N/A

395 C 2.6M/(4/77) 1.5M/(7/77) 1.6M/(10/77) 1.6M/(2/78)

*397 1M/(5/77) 2.6M/(8/77) 1.5M/(11/77) 1.6M/(2/78) 1.6M/(6/78)

404 1M/(12/78) N/A N/A N/A N/A

413 1M/(7/78) 2.6M/(2/78) 1.5M/(12/78) N/A N/A .|
..

1M/(7/77) 2.6M/(10/77) 1.5M/(12/77) 1.6M/(4/78) 1.6M/(8/78)

438 1M/(1/78) 2.6M/(4/78) 1.5M/(6/78) 1.6M/(10/78) N/A

445 1M/(6/77) 2.6M/(9/77) 1.5M/(11/77) 1.5M/(3/78) 1.6M/(7/78)
,

~

454 1M/(7/78) 2.6M/(10/78) 1.5M/(12/78) N/A N/A

456 1M/(7/78) 2.6M/(10/78) 1.5M/(12/78) N/A N/A

461 1M/(7/78) 2.6M/(10/78) 1.5M/(12/78) N/A N/A

498 1M/(2/78) 2.6M/(5/78) 1.5M/(7/78) 1.6M/(11/78) N/A 2 --

|
.

!

i
.

.

4

.

!
|

~

|
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TABLE IX
i

Table C Standard Plants and Others
!

Oceke't
'

'fumbe'g 01 05, R E 225
,
t

,

572 i C 2.6M/(3/25/77) 1.5M/(6/3/77) 1.6M/(9/9/77) 1.6M/(1/78) i
: I

575 i C 2.6M/(4/77) 1.5M/(7/77) 1.6M/(10/77) 1.6M/(2/78) |

425 1M/(4/77) 2.5M/(7/77) 1.5M/(9/77) 1.6M/(12/77) 1.6.'f/ (4/70) .

!

649 1M/(7/77) 2.6M/(10/77) 1.5M/(12/77) 1.6M/(3/78) 1.6M/(7/78),

,

447 1M/(12/77) 2.6M/(3/78) 1.5M/(5/78) 1.6M/(8/78) 1.6M/(1,2/78) i
'

650 '1M/(2/78) 2.6M/(5,78) 1.5M/(7/78) 1.6M/(10/78) N/ '.

544 '1M/(2/78) 2.6M/(5/78) 1.5M/(7/78) 1.6M/(10/78) N/Ai j

470 '1M/(4/78) 2.6M/(7/78) 1.5M/(9/78) 1.6M/(12/78) N/A

550 ' 1M/(8/78) 2.6M/(11/78) N/A N/A N/A

581 jim /(8/78) 2.5M/(11/78) N/A N/A N/A
~

o+o i1M/(10/78) N/A N/A N/A N/A
f
,

'
607 One Step Review 2M/(5/77) !

l
425 One Step Review 2M/(ll/77)
655 ', One Step Review 2M/(12/77)

656 One Step Review EM/(3/78)
'

,

y .y
653 One Step Review 2M/(10/78)

'

i

~

.

I

! .

i
: .

!

i

.

k

I

.-
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After Table IX was ccmpleted, the data frem Tables IV, Parts A and 3

and Table IX were plotted for each milestene and type of case (CP,
.

OL, PDA or FDA). The value of the dependent parameter was taken frem
.

Table VIII (manhours) divided by the available review time (days) to

give manheurs/ day. The work required after milestone 27 was divided
I

by the time available until 1979 to determine work rate. This technique

is necessary because' this work is traditicnally unscheduled (and .

unschedulable) and this technique helps to ccmpensate for the graphical '

i*

" roll off" which would occur because work efforts which will not. be |
i..

ccmpleted until 1979 are not included in this study. |
"

;

.
.

The results are given in the figures which are listed in Table X.- The

summary of effort required for casework is shown in Figures ll(CP),

12(0L),13(SP), and 14(Special Reviews). Figure 15 shcws the total

case work effort. The same techniques were used for TACS. The work

load requirements frem TABLE VI are shewn in Figure 16. The total ICSB .

workload is shewn in Figure 17.
. . - - - - . . . _._

.

. .
. - ..- - . . .. . - . . __.

'When Figure 17 was ccmpleted, the manpcwer availability was claculated..

The first step was to determine the effective number of days which are -e
'

available in a working year.. j
_ .

- . - . - |

3
~ The calculation is 52 weeks times 5 days / week, less 7 Federal holidays,

.

less 15 days per year annual leave, less 10 days per year for training. .

1

(52x5) - (21) - 250 - 31 = 229 days / year :

.

.

4

.e

p , - . - . m--.
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TABLE X
-

Milestene CP Fiw r g, OL Figures PDA Figures FDA Figu.es

01 1 3 7 8

5 05 1 3 7 8

12 1 4 7 9

i 24 2 5 7 10

27 2' 5 7 10
!

post 27 2.. 6 7 10
,

1

e

I

l

.,

N

!

!

,

3

i .

t

!
.

e

|

.

I

i
:
e

- r- |
! ! '
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3 ;;F- -M r-6h i_v:Z-dr'--JJ5iZ 3 Fm-v-U2.a 'E&-M.QM-P M_'hWs -N3 *=crg a
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Because Figures 1 thru 17 were based on a 7 day week, a four week month of
i

30 days, and a 365 day year, toe available man hcurs per man per day could !

be calculated as 8 hcurs times 229 divided by 365. This is equal to 5

hours / day. Note also that no allowance for sick leave has been made. The :

values used in this study are 38% more than the normal work year of 1800 hours !

(NRC " Blue Book" assumption) and represents a conservative bias in terms of

the man power requirements which result frem this study because they are

based on a 56 hour per man week. The bases for using this 38% undersstimation

are:
-

1. The manpower requirements which result from this study are

based on projected case loads. It is assumed that it is better )

to have too f ew pecple to handle the actual work than it is to

staff up fcr work which is not docketed when it is expected.

2. The calculations of the times required to conduct an operating

license review (or FCA) are considerably larger than expected, based

on past studies of this type. The reason is believed to be the fact

that the review of previcusly unreviewed systems such as the

Cembustion Engineers C?C and the new General Electric Reactor Manual

Control System were differed until a FSAR was docketed. .He' wever,
~~

the 38% factor is a tacit admission that follcw-on reviews of plants

similar to Arkansas and Zimmer should take less time. -

3. The use of the 38% factor tends to represent a possible

reducticn in review effort, in the future, for the licensing

of standard plants. '

- _ - _ _
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After determining that a conservative result would be obtained frca

calculating the workload en a seven day week, the available manpower
.

was d ,c-mined. The calculation is simple. There are presently 10

reviewers. The annual turnover rate for NRC employees is 6% per year.

In two years we will lose at least one member frcm the ICSB. (127. of

'10 people). Therafore, the average staff is 9.5 men per year.

Cn this basis, there is a theoretical manhcur availability of 75 hcurs

per day with the present staff. This mann.ing level is plotted en

Figure 17A as 80 heurs in 1977 and 72 hours for 1978.
_

. .. _ ._ .._
,

,

After Figure 17A was plotted, the net surplus or deficit was determined

and plotted in Figure 18 as a function of the day in which it cccurs.

A "x" is plotted at each point on the curve where the deficit equals

229x8 (=1832) hours. This point represents a man year of 5-day weeks.

(A five day week is used in this calculation to avoid using the 37%
=

factor twice.) The resulting manning level is plo.tted against the ~

total workload in Figure 173. Figure 18A curve 1 is a plot of net

surplus and deficit resulting frem the Figure 17B manning levels. Each

point where a fifth new employee is obtained is circled to indicate the
.,

-

need to hire an additional sucervisor. After Figure 13A curve I was -

,

1plotted, it was noted that advancing the schedule fcr hiring the first
!

I
i| man in 1977 could ;ossibly reduce the deficit in man hcurs and cculd
;I

t

eliminata the need for hiring the last of the 15 reviewers in December '

,

,

1973. Therefore, Figure 17C was prepared cn this assumption and Figure

| 12A curve 2 was prepared to test the result. /The hiring of the first
-

t

man was advanced to May 20, the first :ere crcssir; ir Figure 15A.)
_

This prccess was recested several times un:il, the run:er of empicyees

was reduced and tne surplus deficit .as averaged :: near :ere.

._.
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Results

l. The correction factors are:

Construction Permits .51

'

Construction Permit Acceptance Peview .63

Operating License .78
'

.'1Coerating License Acceptance Review 8

2. The correction factor for other ICSB '

tasks is: .71

3. The total effort for casework as a .

,

function of ti=e is given in Figure 17,
,

4. The best distribution of manpcwer is presented in Figure 17F.

5. The curves of Figure 18A shcw the ammount of surplus / deficit in

manhours which exist as a result of the various manning schemes
.

given in Figures of 17. The folicwing relationships are displayed:

FIGURE 17 FIGURE 12A CURVE

B 1
.

. . .C . .. .2 '
.

.

. D 3.

E 4

F 5

1
'-

Conc!usions
^-

.

1

The folicwing conclusiens are based en the results of this study: f
i

1. ine erfect of the reorgani:ation of :ne EIC53 are : hat the IC53 ;
2

work effort will be the folicwing percentages of the work which |'
was done by EIC58.

I

I
a. Constructicn Penni:s 525

1

b. Operating Licenses 205

:. 703ical Recorts and c:.ner tasks 71 5
,

4

|

...

We
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2. 7he following types of individuals should be hired en the dates |

I' indicated:
.

Engineers Supervisor

5/20/77 9/1/77

7/1/77
|

8/6/77

8/12/77
'

9/1/77

9/8/77

10/1/77

3. Figure 18A curves 1 thru 4 demonstrate that a delay in hiring

the recc:m: ended numbers of engineers at the dates indicated in
.

. Figure 17F will require more men at a later date and will result

in greater slippage in schedules than the results given in Figure

18A curve 5.

4. J.The lack cf completa data indicates. that this study should be !

repeated early in 1978.

1
.
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a
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. .
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APPENDIX A

ASSUMPTIONS

'

1. The data in Tables I, II, and III is 100% accurate at a 100%

confidence level. (Data Base)

2. The data in Tables IV, V, and VI are 99% accurate at a 95%

confidence level. (Data Base)

3. The number of questions asked in the work effort cited in

Table VII is a valid basis for determining the effect of the

reorganization on the data of Table V. (Data Base).

4. Where data is not available, data for Construction Fernit Work is

applicable * to Standard Plants PDA and data for operating licenses

is applicable to FDA (Methods, Appeodix B).
. .

5. The correction factors to be applied to the data of Table V for

PDA and FDA is 1 because little if any electrical pcwer designi
,

is involved in these reviews. (Methods)

6. There are 7 Federal holidays, each reviewer takes an average of

15 days per year annual leave, does not take sick leave and is 7__!

allcwed 10 days pe~r year for professional development (including 7
~

(5hortcourses). -(Methids)~ ' - ~ ~ " , ,
, _ _ _ _ .. ]

7 It is preferable to underestimate the recuired number cf professional
-

~ -

employees than io have underutilization oft:he staff. ~ (Methods; ~~

8. The annual NRC turnover in personnel is 5%. Therefore, cne per:an ''

will be lost frcm the IC5B staff in the nex too years. (Metheds)
.

t

!

.

.
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APPENDIX 3 ;

i
CALCL'LATIONS .:CR TA5LES V-

Data Base: -

The data scurce for this Appendix was a special report frem the NRC i
i

MPS System dated 02/15/77. (Pages 6, 7, and C for CP and 3 and 4 for I

i

OL) which presented the work effort fer 1976. A summary of this data '

i
'is presented in Table B1 parts 1 thru 12.

The fcilcwing corrections were made to the data for the reasons stated:

a. Occket 605 was removed frem the CP listing because
~

it was a special review.

b. Dockets 535 and 560 were deleted frcm CL Milestone 12 ,

; -

and the times listed were added to Deckets 535 i
t

!

and 560 CP Milestone 12 because these were CP's not

OL's.

c. Docket 535 was deleted frem OL Milestene 24 and added to

Decket 535 CP Milestone 24 because this was a CP application. [
t

d. Data for Decket 358 time E24 was added to R24 (Milestone 12) i
i

because no environmental work was dene by EICSB. !

e. Decket 219 was deleted from the CL Milestone 24 data ~
|

because: ~T
_

(1) This step was stacced in the ,

I

preceding year

(2) This was no: an CL Project.
.

(It was a full ern license
'

re-review of an c:erating plan:)

f. 5ccket 195 data was remcved from the C? listing because it -

it is a s andard plant (SWE55AF.).

.
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g. Cockets 518, 519, 520, and 521 were added together because

this was a single application (Hartsville).
.

h. Docket 535 was deleted frcm the CP listing because it is a

standard plant (GASSAR-6). The Milestone 5 data for this. .

docket was deleted because the first round questions

were started in the preceding year.
~

1. Dockets 560 and 561 were deleted frcm the CP listing because

they are standard plants.

J. Dockets 448 and 521 were deleted frca CP Milestone 05 because
"

this work was started in the preceding year.

k. Deckets 400, 401, 402, and 403 were added together because this

was a single application (Shearen Harris).
.2

1. Dockets 471, 500, and 501 rere deleted frcm CP Milestone 12

because the work was started in the preceding year.

m. The data for Deckets 546 and 547 were added because this was a

single application (Marble Hills).

n. Docket 555 data was deleted from CP Milestene 12 because this.

was post-CP work (CP-folicw up).

o. Docket 531 data for CP Milestone 12 was deleted becausa this .

work was started in the preceding year. -

p. Occke: aa7 was deleted frcm CP Milestone 24 because it was a f
istwyd plant and the work was started in the prec; ding

"

year.
.-i

q. Occkets 448 and 449 were added because this was one application

(Couglas Point).

.
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r. Occket 470 was deleted frca CP Milestone 24 because it was a

standard plant and the work was started in the preceding,

year.*
'

*
-

s. Occket 471 was deleted fr:m CP Milestone 24 because the work was

not ecmpleted in the study year.

t. Occket 480 was deleted frem CP Milestone 24 because it was a

standard' plant and the work was not completed in the study
~

year.

u. Occket 488 was deleted frca CP. Milestone 24 because the work was

not completed in the study year.

v. Occkets 496 and 497 were deleted frem CP Milestone 24 because the

work was started in the preceding year.

w. Cockets 500 and 501 were added because this was a single application
.

(DavisBessa2/3) Dockets 502 and 503 were'added together

for the same reascn (Koshkencng).
-

Cockets 508 and 509 were added together for the same reascn
,

(WashingtonNuclear3/5).

x. Decket 515 was deleted frem. CP. M.ilestene 24 because the work was ,

not completed in the study year.
!

Cockets 522, 523, 523, 529, and 530 were deleted for the | 'T
,

same reascn.
!

y. Occket 532 was deleted fr:m C? Milestone 24 because it was a standard |

plant and the-work was started in the precading year. i
.

:. Cocket 593 was deleted fr:m CP Milest:ne 24 because it was a standard '

,

plan: and the work was not c:mpieted in the study year.
.

.

- !

|

|
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aa. Cocket 358 data for Miles:ene 12 was deleted because it is
~ ~

inccmplete) ;incernect (Q1 issued 12/11/75
!. .

'

bb. Dockets 390 and 391 were deleted because this work was not ccepleted !

in the study year. !
i

cc. Dockets 275, 320,and 323 were deleted because this work started in '

,

the preceding year. ,
I

dd. Dockets 257 and.295 data were deleted frem Milestone 24 because !

this was OL folicw-up.

ee. Docket 356 was deleted from CL Milestones 12 and 24 because

scme of this work was dcne in the following year.

ff. Docket 348 and 354 were deleted because this werk was not ccmpleted

in the study year.

99 Dockets 369 a'nd 370 were added tegether because this is a single

application (McGuire).

Following the listing of docket numbers and times the data was tested

for validity. The check was accceplished by determining the mean and -

,

i

standard deviatien for each part and assuring that all data was within
'

the range of ( i - 3e|) s xy 1 (.x & 3e ). There were no outliers

and, therefore, it was concluded that the cean has an accuracy of better

Than 98.7"..(The area under the normal curve frem -3e to +3e is 99.73%.) .

4

Eecause the MPS system did not provide the time data on acceptance
l

reviews for this year the data for C? acceptance reviews scated in the

Septemcer 11, 1973, memorandum frem R. Ipcolito to V. Stallo was assumed *

:o be a valid estima a (22 manheurs)
I

!
-

i |
|

1.

1

-- 1

|

|
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TABLE 5-1 it.. a

n
PART 1 CP MILESTC.'lE 05 @

DCCKET TOTAL tit'E (MANHOURS) h.--
.

%

E..
443 34.5

ke
526 127.0 K-

;-
537 34.0 W

. . ,

t - 4.
549 422.0 I7f6

Y.555 353.0
ki

i = 195.1 T
?%

i + e = 361.1 @.

i e~ = 31.1 th
b. :
4,. 3

PART 2 SP MILESTONE 05 9

[g.<.
.

'

C0CKET
''

TOTAL TIME *|.,
495 61.0 E#

3

560 202.0 E
t.r .

- 561 208.0 * '

c

i = 157.0 E.'.-L
&ii + e = 224.9 .

i-e= 29.1
ti
e. .

-
.

PA?.T 3 C? MILESTONE 12
2 ' . .>-

.

CCCXET TOTAL TI.ME EBU

**$:.
n-

' ,.;C0 2:' n hw'-

ii u.0 y:c. .
518 37.0

{g.g.'537 1159.0 {546 591.0 p r. %r. .
543 I53.5 [#-[.

549 2.0 c,&
.T%

'

V.*-R
'ss.i
i = |
. ;v..

.

I
'

|

4N,

i- ~-



*
*..

*
. . -

/
~

.

TABLE B-1 (Continued)

- - PART 3 CP MILESTONE 12 (Continued) ,

-

.

00CKET TOTAL TIME

553 484.0 t

i
556 161.2 '

i = 300.4
.

i e c = 665.0 ;

.

2-e= ,0

.

PART 4 SP MILESTONE 12

C0CKET TOTAL TIME

495 83.0 .

'

535 - 227.0

560 232.3 -

561 155.5

i = 174.5 i*

i + e = 235.4

i + e. = 113.5

PART 5 CP MILESTONE 24 [ T
,

00CKET TOTAL TIPE
,

376 40.0 f
443 50.0
477 72.0 -

500 125.0 '-

502 52.0 ,

5C8 112.0
51 ; 19,5.0
,. 3 .,.

34w 3iJ.O
525 157.0 -

548 316.0
529 39.0
553 215.0
555 381.0

5 * IlE.I
2*7 3l7.38

32,] ,,}.; a
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TABLE 3-1 (Continued)-

PART 6 SP MILESTONE 24 -
. . .

DOCKET ' TOTAL TIME i.

|
495 467.0 !

535 132.0 i

.

550 109.5 |.

1

350 227.5
,

|
*

.

561 274.0 :

!

i = 242.0
.

i + e = 369.7 r,

' :

i - e = 114.3 !
l

!,

"'
PART 7 CL MILESTO?lE 05 -

-

CCCKET TOTAL TIME

322 259.0
|

358 232.5 , )
366 408.0

i = 303.2 -

i + e = 378.8 !
! -e

,

x - e = 227.5 .

;

PART 8 OL MILESTONE 12
,

CCCKET TOTAL TIME
.

322 321.0

3 41 476.5

358 2997.5 .

i = 1265.0

i': = 2191.7
|

~

22.3 1x: =

.

, .

!
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TABLE B-1 (Continued) [
"

r PART 9 OL MILESTONE 24
,

DOCKET TOTAL TIME

320 | 308.4

368 1889.0 |.,
,

i 369 1643.0 j
,

'
i x = 1281.0

b

i + e = 1975.1

i-e= 586.9
.

.

PART 10 OL Follow up
1

C0CKET TOTAL TIME !
j,

''

267 8'
..

296 6

i=7
.

i + e'= 8 i
?

,

'

i-e=6

. .. . I
PART 11 CP Folicw up '

COCXET TOTAL TIME ; ,

566 68
-

|

PART 12 Special Application |

CCCXET TOTAL TIME
,

.

605 131.2

.

O 6

= *
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.

Because complete, data was available from the reviewers note.a.coks
~

(which were startad on 9/3/74),1976 data was used to determine the

time req'uirements for OL acceptan:e reviews. This data is presented
'

,

in Table B-2.

Because the MPS report did not provide time data for drawing reviews

and site visits, tachnical specifications review, Supplemental SE.1,

or attendance at hearings, the data presented in Table B-3 was extracted
,

fecm Mr. Ippolito's memorandum.

This data was then transcribed to Tabl'e V.' Assuding that Standard ~~

'

plants would be treated like a CP or OL where other data was not available.

.

e

_ U 9

9

9

.

i
.

,

|

I
i.

**

.

.

e
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TABLE B-2 OL ACCEPTANCE REVIE*d5 *.

CCCKETS TOTAL TIME,

.

373 43.9

390 27.Q

i = 35.5
|

1 + a = 43.9

i - e = 27.1

TABLE B-3.(in manh. curs) .

CP OL. .
! '

Normal Minimum - Nomal Minimum

Orawing Review / NA NA 160 160
Sita Visit

.

Technical Specifications NA NA 160 80

Supolemental SER 40 40 80 80
(Milestone 27)

Hearings 0 0 16 16
-

.

f.

,
.ad

.
4

i !

!
!

.

|
'

I a

;

.

e

|

.

, . ~ + - , - - m -,,w - , - - --
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APPENDIX C

CALCULATICN OF TACS CATA ,

!

Data Base i

The data for current and ccmpleted TACS was drawn frcm the MpS

System Table Cl presents a listing of current TACS, by TACS number and

code and the time for each number. Table C2 presents similar data for

ccmpletad TACS. ,
,

Methods
'

The combined st.atistics for Tables C-1 and C-2 were calculated. .

The results of these calculations are presented in Table C-3.

The projected TACS work load was estimated by the folicwing

procedure:
,

1. For each applicible'TACS number, the active TACS Were listed

(TABLE C-1) for 1977.

2. The count (number) of these TACS was subtracted frem the N

value given in Table C-3. (N is number of this kind of TAC in 1975)

Negative values were taken as 0 (null).

3. Thisdifference(f,)wasmultipliedbyresult2(0.71)
and this product multiplied by 2 (average time) for 1977 and added to .

*

~

th's curren: wor!< icad'. Fcr1973'ihecalculatienwas0.71iM.
.

4 Table C-5 was prepared trem the results using the criteria

used to estimate the time to ccmolete the active TACS is presented
,

in Table C-4

I

1

1

I

i
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TABLE C-1
-

CURRENT TACS
.

PART A - R18
.1

TAC TOTAL TIME (MANHOURS) :
i

3329 460.5 |

3916 8.0
,

,
3918 36.1

4370 5.0
; . .

1 PART S - R37 '
,

3905 10.7
.

PART C - R38

3919 49.1
-

:
6372 3.0

PART D - R51

1075 29.0
'

1408 2.0

3244 169.0

3297 16.0
I

PART E - R52 { ,,.
2370 47.0

-

PART F - RS3 |
3256 55.0

,
,

PART G - R54
'

.

,

3435 162.1,

.

e

__ ._ w ''
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1 0

|
TABLE C-1 (3cntinued) ,

CURRENT TACS -

'
|

.

, PART H - R55
;

2129 35.9

2140 56.3
|

2142 15.5
|-

j.

PART.I - RS6

3681 8.0

3721 0.6
,

8300 284.34

8365 35.9

PART J - R71,

l
, ..

l'623
,

23.0s -

3378 5.0

3971 1.0

4C62 14.0

J PART K - R73
,

3258 142.0

3369 50.7
1 4

4209 32.0 - *

4223 2.0 I

i
4343 539.5 i

i t
.

I

k

e

!

.

I

,- - -- __ _ . . . . _ _ , - ._.
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i TABLE C-2 i,

! t

i
CCMPLETED TACS

|'
,

PART A - R18 '

!
.

TAC TOTAL TIME (MANHOURS) |

1726 70.0 '

1761 22.0 i
i

3239 106.0

I3701 8.0 l'
3972 92.0,

; 4248 24.0

; PART B - R35

I3658 32.8
.

. .
.'

PART C - R37
*

1079 4.0
.

1336 26.0

1711 1.1
1

1736 16.0

I1863 3.0
I

1893 21.0 l --

i
-

.

1914 96.0
: ,

'1974 8.0
8

3366 64.5
i -3073 2.0 -

3C85 237.0
.

.

e

, . - - , , , . - , , - , , - - - , - -,y - , , - .- --
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TABLE C-2 (Conti.tued)
'

COMPLETED TACS

!-

PART 0 - R38,

;
.

TAC TOTAL TIME (IVNHOURS) !

1470 70.0
'

13?7 15.0

| 2137 227.1
1

2170 29.0
|

'

3007 2.0 !

3070 5.1 f
'*

i

3271 51 .0 !

l
4181 82.0 i

.' PART E - R40 -

3777 55.4 !
!

PART F - R51

1044 1.7 .

'

1146 15.0 !,

1425 36.0 I
! !

'

1524 54.0
. , .

1717 44,0
.

1945 4.0 - |

; 2000 155.2
4

| 33 4 25.0
.-

3348 92.5

3351 303.0 *

. i
3353 48.0

.
i

.

~% w a w
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TABLE C-2 (C:ntinued),

COMPLETED TACS.

.

PART F - R51 (Continued)

TAC TOTAL TIME (MANFOURS)

3615 30.0
|

3642 16.0
'

3643 6.0

3678 56.0
.

3695 16.0
-.

3848 16.0 |

4261 64.0

PART G - R53

I 4256
' ' |.8.0-

4293 15.0

PART H - RS4

3019 5.0

PART I - R55

~T ~ ~2130 4.0.

2132 6.0
T

2373 9.0 -
,
'

3298 10.0 i
'

3314 21.0

3926 178.4 - i -
.

.

.

.

v =
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TA3LF. C-2 (Continued)

COMPLETED TACS
'

PART J - RS6 I -

TAC TOTAL TIME (MANHOURS)

1795 5.4
|

2 33 124.5

2143 18.0,

2422 424.5 .

3001 5.0
'

3215 26.0

3228 39.0

3295 16.0
'

3297 .- 8.0 -

3762 5.0

3925 102.0 -

6341 1959.6 ~

.

PART K - R71

1103 5.0

1622 4.0
-@

1942 35.0 .

t

2296 52.0 1

!3260 12.0 .'
3312 25.0 ~-

i

s

3340 22.0

3641 23.0
.

3753 12.0 .

._.
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TASLE C-2 (Continue.1)

CCPPLETED TACS '

'

PART K - R71 (Continued)

TACS TOTAL TIME (MANHOURS)
|

3927 4.0

3923 5.0'

3937 64.0

4202 3.0
|.

4268 16.0

4277 4.8-

4289 0.7

4343 448.5
'

. PART L - R73

1833 35.3

1835 2.0

2280 1.0 -

3258 22.0 l '-
'I L3324 3.0'

,

3356 50.0
: -e

; 3360 14.0
_

3373 3.0

3630 16.0*
I

3713 56.0 -

3714 152.0
,

3943 27.1

1209 22.3
-

.

4210 2.5

.

, , . _ , _ , , - -*r-
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TABLE C-2 (Continued)

CCMPLETED TACS
~

PART L - R73 (Continued) |

TAC TOTAL TIME (MANHOURS)
'

4223 2.0 .

4238 14.0 -

4241 38.0

3600 10.0 |
I

PART M - JNK
'

'

2137 1.8 .

I

2422 14.0 ;

3275 58.0
.

.

,

;

i
i

! l

.!

.

! I
i ,

I

l

1

- l

|
-

!

|

|

|

* |
|
|
|

|

|
|

s

e
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TABLE C-3
t

STATISTICS
'

|
ITEM N i a i+c i-a *

I
. -

R18 - 10 83.2 130.4 213.5 0
t
'

R35 1 32.8 0 32.8 32.8
|

R37 12 40.3- 65.3 106.1 0

R38 10 53.9 63.5 117.4 0
~

R40 1 55.4 0 55.4 55.4

R51 22 55.4 70.5 125.9 0

RS2 1 47.0 0 47.0 47.0.

R53 3 29.3- 25.4 54.7 4.0

R54 2 83.6 78.5 162.1 5.0

R55 9 - 37.7 52.2 89.9 0
.

RS6 16 191.4 470.7 662.1 0

R71 21 37.3 93.4 130.7 0

R73 23 54.5 110.8 165.4 0 -

JNK 3 24.6 24.1 48.7 0.5 |-
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TABLE.C-4

Condition Based Result Used -

on Total Ti:::e (T) .

T<i-e i-T

(i-o)<T<i i+e-T
i

i<T<(i+ ) e' I

T > ( i + e' ) [i e]
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TABLE C-5

.
PROJECTED TACS :.

PART A - R18

TACS TIME [

Number Due Date 1976 1977 1978 |

3329 none 460.5 0 NA

3915 ncne 8.0 205.6 NA

3918 none 36.1 177.5 NA
i,

4370| none 5.0 208.6 f!A ,!
, 6

'
354.4 NA6 x .71 x 83.2 =

NA 590.710 x .71 x 83.2 =

TOTAL 946.1 590.7
,

'
.

PART B - R35

TIME
.

1977 1978 |
-

i
*

1 x .71 x 32.8 23.3 23.3

PART C - R37
i'

3505 none 10.7 ~95.4 NA
'

318.6 flA11 x .71 x 40.8 = _,

NA 317.5 '

12 x .7' x 10.3 =

!

TOTAL A14.0 217.6 !

!

!

; ' . .
!

.

.

-
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7ABL5C-5(Continued)
I

PROJECT 5D TAC 3
.

PART D - R38
,

TACS TIME

Number Due Date 1976 1977 1978 |

3919 none 49.1 68.3 NA

'
6372 none 8.0 109.2 NA

8 x .71 x 53.9 306.2 NA=

10 x .71 x 53.9 NA 382.7 |
=

TOTAL 483.9 382.7

PART E - R40
,

i
1 x .71 x 55.4 39.3 39.3

|
PART F - R5i

300 none 0 55.4 NA
.

472 none 0 55.4 NA i

.

554 none 0 55.4 NA

969 '4/15/77: 0 55.4 NA
.

.

1075 ncne 29.0 96.9 NA

i
1108 none 2.0 125.9 NA '. ,

! -

1795 none 0 55.2 NA
-

f3244 5/20/77 159.0 15.1 NA

3297 n ne 16.0 109.9 NA
.

3953 1/ 21/77 0 55.J NA
'

12 x .71 x 55.4 472.0 NA=

22 x .71 x 55.a = 'lA 365.3
.

1025.3* 555.3 -

.

* less 969, 3244, 2953

.

. .
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TABLE C-5 (Ccntinued)

PROJECTED TACS .

PART G - RS2
. -

TACS TIME

flumber Due Date 1976 1977 1978 |

2370 none 47.0 47.0 47.0 i

!
.

PART H - R53

|,3256 none 65.0 3.9 flA
1*

41.6 NA2 x .71 x 29.3 =

ilA 62.43 x .71 x 29.3 =

TOTAL 45.5 62.4

PART I - R54
,

3436 none 162.1 5.1 ftA

3446 none 0 83.6 flA
.

tlA 118.72 x .71 x 83.6 =

t

88.7 118.7
*

PART J - R55
.

2129 none 35.9 54.0 flA

2131 5/20/77 0 37.7 !!A
,

2131 none 0 37.7 flA -
'

f2135 9/30/77 0 37.7 flA

2140 none 56.5 52.2 ttA
,
.

21 11 9/1/77 0 37.7 flA | '

2122 none 15.5 72.4 ?lA

2 x .71 x 37.7 53.5 ?lA

9 x .71 x 37.7 ?!A 210.9 -

TOTAL 330.9" 220.9

= less 2 29, 2131, 2135, 2111

. _ .
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TABLE C-5 (Continued)

PROJECTED TACS .

PART K - R56 .

TACS TIME

Number Due Date 1976. 1977 1978
,

3279 none 0 1 91 .4 NA

33C5 none 0 191.4 NA

3681 none 8.0 462.7 NA
,

3721 none 0.6 470.1 NA
,

3926 none 0 191.4 NA

4297 ncne 0 191.4 NA

83C0 7/1/78 284.3 470.7 279.3
.

8365 none 36.9 625.2 NA

8 x .71 x 191.4 1087.2 NA
.

=

15 x .71 x 191.4 NA 2038.4=
-

;

TOTAL 3881.5 2038.4*

* less 8300 -

PART L - R71

1523 ncne 23.0 107.7 NA -e

3373 nona 5.0 125.7 NA
.

3971 ncne 1.0 129.7 NA

|
2052 none -14.0 116.7 NA i

i -

4325 ncne 0.0 37.3 NA i

f,is x .71 x 37.3 223.7 NA=

21 x .71 x 37.3 NA 556.1 -=

TOTAL ??0.2 555.1

-~

, - - , , . -



*
..

.

.

TABLEC-5(ContJnued)

PROJECTED TACS .

PART M - R73

TIME' -

TACS

Number Due Date 1976 '1977 1978
.

3258 nor.e 142.0 110.8 NA

50.7 114.7 NA
3259 none

.

4209 none 32.0 133.4 NA .

4223 none 2.0 163.4 NA
.,

4343 none 539.6 56.2 NA

4378 none 0 54.6 NA

4390 none 0 54.6 NA
,

620.3 NA
-

16 x .71 x 54.6 =

NA 891.623 x .71 x 54.6 =

TOTAL 1308.0 891.6
. 4

PART N - JNK i-

52.4 52.43 x .71 x 24.6 =

|

4
.

r

e
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e
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MEMORA!!OUM FOR: Roger J. Mattson, Director, Division of Systems Safety

FROM: Carrell G. Eisenhut, Acting Director, Division of
Operating Reactors

SUBJECT: SUGGESTED MATERIAL FOR INCLUSION I!! YOUR Resp 0NSE TO

C. MICHELSON'S 06/04/79 MEMO TO 0. OKRENT CONCERNING
PIPE BREAK ISOLATION

This information is provided to assist you in your response to Cr. Michelson's
memo.

The potential for l'ncorrect operator action resulting in break isolation on
a SWR was a concern which the NRC staff also identified and investigated a
year ago. Results of our review were presented in my June 14, 1978 letter
to R. L. Gridley of GE (enclosed).

We c:ncluded that SWR /a plants with the *L?CI Mcdification" had the greatest
;otentiti for experiencing a break with subsequent isolation of the break.
This is because both recirculation loop discharge valves would be aut:matically
closed after a LOCA, as required for proper operation of the LPCI system en
those plants. A single failure is thus ;ossible (closure of the broken recir-
cula: Ten loco's suction valve) wnich would isolate the break. Mcwever, GE
presented analyses and/or acceptable arguments for these plants showing that
all 10 CFR 30.46 requirements would be met for any " isolated" break. This is
because the AUS would complete the depressurization. The delay in decressur-
1:ing wculd be more than c:m:ensated for by the postulated availability of all
ECCS (LpCI and CS) enca depressuri:ation was c:moleted. (The single failure
f:r this scenario is closure of the suction valve; ther2 fore, no other single
failure was required to be assumed in the analysis.)

We :nci 2ded -hat 3WR/3 plants c:uld probably be analy:ed f:r an " isolated"
break and the : nsequences shewn to be acca: able, just as discussed abcVe ~
f:r the BUR /i "L?CI modified" plants. However, it was ;cssible to easily
m:dify the plan 3 so that no single failure c:uld :ause an " isolated" break,
there:y :bviating the need for such analyses. The lec: selecti:n 10;ic system
:revicusly lesed bc.h the suc-i:n and discharge valves :n the unbroken ico:;'

::r:100: R. Mc :s, RS/:0R
23053

.
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Roger J. Mattson -2- jut 3 y ;g73

selection of the wrong lecp (the single failure) could cause an " isolated"
break. However, since closure of neither suction valve is required for proper
oceration of the LPCI systems en those plants (only discharge valve closure on
the unbroken loop is required), the NRC staff required tnat the closure of the
suction valves by the Icop-selection logic system be removed. Thus, break
isolation due to a single failure is no longer a credible event for these
plants.

We concluded that BWR/1, BWR/2, and non-LPCI-modified BWR/4 plants do not have
an automatic closure feature en either valve of the broken loop. Therefore,
at least two failures would be required to cause break isolatien. The exact
definition of the multiple failures required varies among the designs, but
break isolation did not have to be considered for those plants, and therefore,
no analyses of such events were performed.

All operating 3WRs are included in the abcve discussions.

In addition to the above su= mary of background material on the "3WR break
isolation" problem, we offer the following c:mments on specific parts of
Dr. Michelson's letter.

With respect to the LER he cites en Dresden 2 (77-15), that even: cc:urred in
1977 and indeed at that time, en that plant, it might have been ;cssible to
imor:perly isolata the break in a previously unanaly:ed manner due to a single
failure. Mcwever, Dresden 2 has now been acof fied so the event is nc credible
due to a single failure. (It is one of the SWR /3 plants discussed above whose
automatic suc';cn valve elesure system on the unbroken loop was disabled as a
result of rir action in June 1978.)

1

With respect to the need for new operating precedures which wculd preitibit i

break isolatien, as discussed belew we do not believe unacceptable c:nsequences
would result frem break isolation on any 3WR. Cn this basis, emergency c;tr-
ating instructions do not need generically to forbid isolation of LOCAs in -he l

recirculation system. Hewever, the emergency cperating instructions should j
disc urage indiscriminata isolation, i.e., the c:erator should ne is: late the
break until he has detarmined that adecuate high-pressure makeu: is ::erati. nal
anc/or that reactor depressuri:ation capability is available. Ncn-i fmiting
LCCAs are not ex:ectad to be instantanecus or as large as the C3*, but may be
cre frecuen: (e.g., LCCAs resulting from recircula-icn ;uma flange er seal

leakage er pi:e : rack). .~ce -hese LOCAs, the trained 0: era :r has : ice ::i

evaluate the si ua-icn and ; arf:rm iscia-icn taa :reven s further fe;racati:n
:f :lan: : ndition; this is in the best in:erest of safe y. Thus, cur review
indicates tha- it is desica:la ta re ain a::revec emergency ::erating :-;;adures

|

|

|

|

|
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|
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that allow the operator to perform isolations determined to be beneficial,
and that the limiting breaks are acceptable considering a single operator
error.

She understand,that T. Novak in the Bulletin & Orde. group plans to look into
plant emergency procedures and that he will be looking for any "ccunter-
productive" instructions they may contain. Until this study is ccmplete it
seems unnecessary and unwise to further ifmit the operator's use of installed
plant equipment.

With respect to the break isolation concern for pWRs, operating pWR suscepti-
bility is limited to those Westinghouse plants equipped with loop isolation
valves (Yankee Rowe, Connecticut Yankee, Beavar 'lalley, North Anna, Iicn, and
Surry). All hava Technical Specification requirements that these valves be
disabled during cperation.

In all of the above discussions, it is important to realize that " single
failure" applied to manual actions is taken to mean a single operater action
such as erroneously opening or c'asing a single valve. Instead, single failure
could be taken to mean the operat:r incorrectly believes he should isolata the
recirculation pump. He wcuid then proceed to perform however many actions are
necessary to ace ==plish the isolation. Such a new definitien of single failure
would mean that there are potentially more severe, unanaly:ed events that could
cccur for each of the above discussed classes of pl4nts.

For L?CI modified SWR /4 plants, the analyses that were performed tack credit
for a pressure permissive that will not allow the recirculation discharge
valve to close until reactor pressure is below 300 to 350 psig (varies fr:m
plant to plant). This minimi:es the possible delay between the time when
break isolation becomes ;ossible and the time when the L?CI and CS can ini-iate.
(ADS will open two minutes aftar the LOCA signal, c:ntinuing decressuri:a: fen i
anc thus allcwing L?CI and C5 to initiate.) If the operator closes bo:h the i

recirculation suction and discharge valves manually, the pressure permissive
is not present and break isclation c:uld oc:ur semewhat earlier.

I
For piants with leep-selection Icgic (3WR/3s and ncn-LPCI-medified SWR /is), j
if the Icoc-selectian-logic system selects the wrong icep, the discharge valve l
On .the broken Icep would be closed (one failure). If the operator t' a1 cicsec l

the sucticn valve (another failure), break isolaticn wculd result. Al terna- l

tively, the Operat:r could c!ase both valves and cause treak isolation.
IFor 3WR/l and SWR /2 plants, :he 0;erator ::uid ciese bc:h valves and :ause a

break is01ation.
1

|

|
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We feel that if events such as discussed above that involve more than one
incorrect valve closure, ate. are to be analyzed, they should.be required
as part of a generic study that re-evaluates single failure requirements
for all types of analyses and should not arbitrarily be required for this
particular case. This is particularly true for the question of " isolated"
SWR breaks. because we believe no safety problem is involved. We believe ,

that if analyses of early operatcr actions isolating a break were performed
for all 3WR plant types, such analyses would likely show that any delays in
L?CI and CS initiation caused by break isolation would be largely or wholly
compensated for by availability of all LPCI and CS systems once depressuri:a-
tion by the ADS was ecmplete. Additionally, break isolation is only of c:n-
cern for breaks considerably smaller than the CSA (where depressuri:ation
is slower than the CBA); these smaller breaks typically have PCTs consider-
ably belcw 2200'F, providing a margin of acceptability even if the greater
equipmenc availability after decressurization should be found to not totally

~compensate for the delay in LFCI and C ficw initiation.
e

'\

/
Carrell G. Eisenhut, Acting Director
Division of Operating Reacters-

Enclosure:
As stated

cc: 3. Grimes
R. Tedesco
F. Check
T. Ippolit:
G. Lainas
3. Itamann
J. Burdoin
GR3/2 and ORS /3 ?Ms
C. Berlinger
F. Coffman |

3. iills
-

R. acods
Secticn 3/RS3 ,
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.

Mr. R. L. Gridley, Manager
Operating Reactor Licensing
General Electric C mpany
175 Curtner Avenue
San Jose, California 95125

SUEJECT: POTENTIAL FOR 3REAK 150LATICN AND RESULTING GE-RECOMMENCED ____ '' -
BWR/3 ECCS M001FICATICNS

Cear Mr. Gridley:
.

.
.

We have ccmcleted cur review cf GE's recommendatien :: utilities owning
,

5WR/3 plants to remcve tne : cst-LCCA aut:-c1csure feature en the recircu-.
latien loco pum: suction valves. We have concluced tha; plant c;eration
with this fen ure reecved is ac:a;;able for the 'reiscns given in the
enciesed Safety Evaluation Recert. Our review of each pre;csal submitted
by individual licensees to remove the aut:-cicsure feature will : nsider

.

instrumenta-icn and control features such as required valve ;csition indi-
estien in the ::n:rci recm.

Alsc, in the ::urse of our review of this matter we have stucied the.

: ;c:ential f:r break isclatien en other SWRs. We have concluded na:
no prebiems exist f:r the reascns given belcw.

s
'

L C: Nedifiec 213" BWR/4 Pl ants 'f Ma::h-2 et. al .).

'

This class of plants was s;ecificaliy analy ed by GE. The suctica valves
en bo:n ice:s are not signaled to close. That is, :Icsure of the sucticn
valve cule have :: be the ;cstulated single failure and nc :ner failure
woul: :nen be assumed. Easically, there are two reascns wny :ne ;cs;ula:ad
failure (sue:icn valve cicsure) is nc: limiting:-

. .

l. There is a :ressure :ermissiva en -he discharge valve which prevents it' '

'r: s artin; :: 01cse until react:r :ressure is beicw 250 :sig. The-

su::icn valve is no clesed by the LOCA signal, on eitner 1000, en any
L?C:-e:ci#iec :lant; -heref:re, a single f ailure :r :: erat:r err:r mus:
te assumec :: ::stula a elesure Of ne sucti n valve anc in r uce ne,'

::ssi:iii y :f an iscia:sc :reak. Fcr mes: :reaks larger than 0.5 ft.'
t

.
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R. L. Gridley 2 JUN 1.4'373

(particularly for the limiting breaks which are well above 0.5 ft.2),. ,

the vessel will be depressuri:ed to below the L?CI and CS pumps'-

shutoff head before the discharge valve can c:mplete its closure (a*

necessary condition for the accident postulated; suction valve'

: inadvertent closure can't cause isolation until the discharge valve
; is closed). For all breaks smaller than 0.5 ft.2, the Ac5 is open
1 before the discharge valve can start its closure (the sicwer

depressuri:ation, with these smaller breaks, keeps pressure above~

the 350 psig permissive until the 120 sec. ADS delay is c:=pleted).'

Thus the Aos will c:mplete depressurization allowing L?cI and CS flow*

even if the sue:1cn valve is inadvertently closed.-

>

2. For certain si:e breaks semewhat above 0.5 ft.2 but well belcw the .'

.

: ' limiting break si:e, it is possible to postulate tha: the discharge
.

valve may close before the core pressure reaches the L7CI and C3*

pum:s' shutoff head (and if the suction valve is then cicsad at*

precisely the wr:ng time, the c:re could be unc:vered and isolated
with only HPCI water being injected). Mcwever, the ADS will open-

shortly after the isolation (120 sec. following whenever the water-

level reached the icw-low set;cin:). LPC;-C3 flow initiati:n signt
be delayed a short time wnile waiting for c:=pletion of the ACS 12C-
second delay, but GE analyses for Hat:h-2 have shown that this delay
is more than c:mpensated for by the availability of all L?CI and C5
pum s once ADS gets the system to a pressure wnere tney can functicn.

,

;
(The single failure is the suction valve closure; therefore, all'

SCCS =ust be assumed available.) Ultimate reficed is ::nsiderably*'
.

earlier in all such cases, resulting in icwer PC~ even though
initiation of the icw pressure systems could be sc=ewhat delayed.--

L?C* Medified 251" BWR/a Plants

Although plant-s:ecific analyses have not been ;erf med, the ;cstulated
event sh uld be less severe than for the 213" plan: si:e discussed above

_.

; because :ne pressure pemissive en the discharge valve cicsure is set a .
250 psig (c = pared := 350 psig en the 213" A ants). Thus it wculd bel'

even harder ( r i=:cssible) : ; stulate closure of the discharge valve
tef:re the L?CI anc OS t=:s are injecting. Jus as witn 213" :lan:3,,

i' the time average ;ressure 4 nile :ne L?C* and C3 pum:s are injec-ing
is it;ner due : treak isciation, this is mers than ::::ensatec f:r
because all of -he :c=:s would be assumed :: be availl:ie, anc ul-imate
. e#10:c wili :e earlier.

$ C' : ner '.?C* w di' fed :T in ts l'/e.- :n: Yankee snd C:::e 'e
.

Ye - :-- Yankee as a 250 :sig cenis:ive :n ne disenarge. valve Oi:st re
| 3.e. , :na same as Ha :n-C ,ni:n i s hiiner nan **. ' I51" sl an ~0 ) . :2*

i- is a smaller ::re (:ssignec. #:r a 133" vessal) in :alIe: in 1 IC' ''

~'e esulting ex- a ,a ar inven :ry , cult cause a sl:wervessel. .-
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'

depressuri:ation, allowing more time before the.350 psig permissive.
.

pressure is reached (befert wnich isolation is not possible) and thus .

=aking it more like.ly that ADS will be " timed out" and ope, before
isolation bec:mes possible. This should make the postulated event in
question relatively less severt than for Hat:h-2. Cooper has a 235 psig
permissive on the discharge valve closure, and a LPCI pu=p shutoff head
of about 300 psig. Thus isolation should not occur above the pressure
where icw pressure systems can operate.

All Other SWRs (l's. 2's. 3's with above-discussed chance and non-LpCI-
meci f tec 4 s

These plants do not have an automatic valve closure feature on either
valve of the brokeh loop. Therefort, plants other than " loop selection".

logic plants (discussed below) would have to assume two failures to
- isolate the break, that is, suction valve closurs and separata discharge

valve closure. "L:op selection logic" plants close only the discharge
- valve en the unbroken leop; therefore, selection of the wreng leep as

the assumed single failure could only close one of the two valves-

necessary for isciation of the break. A second failurt wcuid be
necessary := close the suction valve. Therefort, an isolated break as ,

the result of a single, failure on all of -hase plants is net credible. '

If you require further information, please centac: Dr. R. Woods of my |

staff.
I:

~

Sincerely,
' r ..

OM.S i6
'

N(Carrtil G'. Etsinhu , A LL.sssistant Director
for Systems a projects

.

Division Of Operatir.g Reactors
. -

.

Enc 1:sure: As statad'

cc: L. Of ff:rd
R. Wcces

i

,
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- SAFETY EVALUATION ,

j BWR/3 ECCS MOOLFICATIONS
*

.
.

.
.

,

.
<

,

''* Backereund
.

S Motor operated valves are placed on SWR recirculation suction and discharge
I lines. Follcwing a less-of-coolant accident (LCCA), if either of these
.i valves en the unarcken recirculation line closes and if the icw pressure

coolant injection system (L9CI) supplies ECCS water to that loop, then thei

l LFCI water will ficw through the jet penp no::les in:: the Icwer plenum
where it will cont ~ribute to core ref1 coding. If neither of the valves'

! closes, the LFCI water could ficw backwards through the unbroken loops'
' recir:ula:icn ;umo, around the downe:=er, and out the break, thereby no:

c:ntricuting :: c:re reflooding. To ;rovide redundancy, SWR /3 ECO3 designs'

incer: crated aut:matic closure of both the suction and discharge valves#

; (en the untreken icop only) u:en receipt of a LCCA signal.
.

Statement of Concern;
d

1 Mcwever, assumed single failure of the leep selection logic system can result
j in selection of the wrong '.ocp as the broken loop. This would cause the

fellcwing :we events.-

4. .

1) All L?CI ficw frem both L?CI systems wculd be directed :: the breken
lec: and wculd be los: out the break. This effec: has been c:nsidered-"

in SWR /3 ECCS-LCCA analyses; as a result, no credi: is asst =ed f:r L?CI
ficw.

2) 30th the suction valve and the discharge valve en the br: ken recircu-
i lation line would close. If the treak locati:n were between :nese two

valves , :ne break wcuid be iscla:ed frem :ne react:r vessel. A1:heugh
,

: is ::uld be advantageous under certain ::nditi:ns, under c:her d:n-
.

-

I diti:ns it :u?d introduce undesiracle effects wnien have nc: been.

adecuately ::nsidered in :reviously :erf:rned ECCI-LCCA calculati:ns.
That is, i:r a certain range of break si:es, it is ;0ssible :na: re
unt:very ::uid cc:ur wi-h vessel :ressure a:cve One L?CI :um: shu :f'i

head. .f creak isolati n were Oc:ur a: :na: ine, LPC* flew ::uld
be :elayec and/:r recu:ed, resulting in a la:ar ::re refl::ci ; an: a

~ hi;ner 707.
,

l
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Campensating effects exist that partially or wholly c:mpensate for the:
1 above undesirable effects. The High Pressure Ccolan Infection (HPCI)
$ and the Automatic Depressuri:ation System (ACS) would c mplete depres-
.s suri:ation to the point where LPCI could function. Although such LPCI
$ operation would be delayed, credit can be assumed for the full c:=plement

of ECCS ecuipment since the required single failure has already been:
'.; assumed (loop selection logic failure, selection of the wrong loop).
:

Preliminary calculaticas indicate that the above described c:=;ensating~

effects would result in PCT's for the worst si:e isola:able break thatd

d are belew 22CC*F. - However, a fully approved model meeting all recuire-
ments of Appendix X :: 10 CFR 50.46 does not exist which is capable ofu '

d calculating a ;cstulated break that becemes isolated. Also, the pre-
liminary calculattens were not perf:rmed for all si:es of 3WR/3's.-

- Conse:uently, it is not pessible to categ:rically state that 10 CFR 50.16~

requirements are me: for all isola:able treaks for all BWR 3's., __

Theref:re, General Electric C:mpany ree:mmended, and we recuire, that the
aut:matic lesure feature en the suction val'it be disabled. This makes
break iscia-ion a non-credible event which dces not require analysis:
two inde;enden: failures are necessary, i.e., elesure of the dis:harge'

, valve in the troken Icep (requiring icc; selecticn icgic failure), and2
- closure of the sucti:n valve in the same ico; (f:r example, by Opera:ce
*

error). .

*

Cenclusien. .

No credi has been assumed for closure of the sucticn valve in any safety
analyses other than ECCS-LCCA analyses.

7 For ECC5-LCCA analysas, cicsure of the suction valve provided a backup
functi:n fer cl:sure :f the discharge valve :n the un:reken 1 00. Wi th-

.;; the re::= mended ecdif t:1:icn (suctien valve ci:sure di ::nnec ed), single
failurt : c!:se Of the discharge valve en :ne unbreken Ice: will n:w*

cause failure Of the L?C! systan. Mcwever, this L?C:* failure nas alreacy
been taken int: ac::un: ty the ICC3-LOCA ana*yses :n all !WR/3 ;ian:2.
Ne crect is assumed f:r L?CI operati:n :n 3WR/3 plant:, since sir.gie
failure Of the 10c: selection 1:gic can causa ::::lete failure Of '?C'.
5:a ed an::her way, ne re::::endec cnange merely creates anc:her :: ential
;a 9 :: a failurt :na: *is already ac::unted f:r 'n "Se ECCI-LOCA inalysts ,

.

tha; is failure ( (?C* , h: wever, ne re :m=en:e: change ;rt !udes ::s-
sibili y :f an even: wnich nas 9e: :een 1 ::unte for in the ana*.yses,

;
.

i .e. , trea k isci a:::n.
i

l
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As stated above, elimination of the autcmatic closure feature ,cn SWR /3 .

plants is a desirable change since it eliminates the potential for an
event which involves unreviewed safety ccncerns. The change does not
create any new unreviewed :.;fety concerns. We, therefore, find acceptable'

BWR/3 operation with 6 4abled suction valve automatic closure folicwing
'.

a LOCA signal.
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Docket No. 50-320 $

n;.
W..

R. C. DeYoung, Assistan: Director for L*4Rs, DPM a;,p;
I'

UNRESOL7ED ITEMS IN ELEC"'RICAL, INSTRUMENTATION AND CON 3CL SYSTD!S 4
FOR T!*aEI MILE ISLAND UNIT NU:sER 2 W.

CL-
Inclosed is a list of else::ical, instru=entation and centrol syste=s &
ite=s for Three Mile Island Uni: Nu=ber 2 which re=ain unresolved as %'
of today. k's note that each of these itens has been previously identified g
to the applicant and that it was stated at the Dece=ber 18, 1975, =eeting g,

:%|with the applicant that the respenses to these items were sch,sduled for & ,

January 20, 1976.

'Je reques that the applicant be asked to address these unresolved'ite=s |
'

'

prc=pely. Further, it is i= perative that adequa:e responses to these j r

7items be sub=itted by early April, 1976, to facili: ate the EICS3 to "

cecple:e their input to the Safety Evaluation Repor: for Three Mile
"jIsland Unit Nu=ber 2, consisten with the overall project schedule. .

.-

- p,% C f; d
'

'

I *d?ck? c2;
Robert L. Tedesco, Assistant Direc:ct

-

!for Plant Systa=s
Division of Syste:s Safety ,-

-
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&(To obtain correspending 1:en nu=bers, see listing enti: led "?re-Safety
Evalus 1cn Rc'c : I:e=s of Concern for Three F.ile Island Uni: Nu=ber 2. ")
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* Item 1

Confor:ance to :he Interface Cri:eria resul:ing frem the ce=ple:cd Generic

Review of 3AW-10003 for the as-installed D.?S equipnen:.

S:a:enen: ef Concern
.

Acceptability of referencing 3&W 10C03 for RFS equip =ent qualifica:icn.

Recuired Action bv Aeplican: -

W1:h regard :o this concern we reques: that you respond :o each of tha

itens under par: 6 of the enclosed Icpical Reper: Ivaluation for 3A*I-10003.

Where encep;icas are no:ed detailed jus ifica ica should be provided.

.

* I:2= 2

Acceptabili:7 cf :he presen: Respense Tine,Tes:ing ?:: gram.
.

.
'

Recuired Action bv A:elicant

The presen: response :i=e tes:ing progras does no: include che periodic3

~'he standard.

tes:ing of respense i=es of the tenperature and fiev :enscrs.

3&W =achnical. specifica:icus do no: exclude these sensors f:cs periodic
,

.

response :i=e :es:in.,. All forts of ex-s" sten :esting should also be c:n-
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?. scut.e.d Action'bv NRC

The s:nff has cc ple:ed its review on a genc:1 basis concerning A-is and

's in the process of formulating a detailed posi:1on pertaining to i=ple entatier

of Anis require =ents for 3abcock and Wilcox plan:s. Ue vill ::ans=1: this

detailed position as scon as i: becoces available and will requ're that
I
.

'Three Mile Island Uni: Nu=ber 2 conform to this position.

0).,4,[, d I n G ul a 1 * ' TItem 4
.

Feedwater La:c! ting Sys:cm (7LS)

S:atemen: of Cones n
.

The ILS as sho m on Eur s and Ece Draving Number 3090, Sheet 74, Revisien 3

does no: appear to be consistant wi:h the infc ntica contained in See: ion
.

c.3.13.9.3.9 a .a .: _i , . e _3 S .1. , .c. _.t. o .: .s.e . .c.sR.et-
. .- ..- _

Recuired Action bv Ap:ldcant
.

.

?:cvide a clarifying discussion.

3

I:e= 5 : m 'JT 'E. * r. C.v-v
.

C - ..c a as - e _' .- .'..g . o ~'s p e ~. ~* .*, s ' ye - ~.a ~ ~. .' .~. a . .' .- .ks .* o . ~.~~.e=_~_. . = n m,.. . . . .

1)
*

,,,i..a ., e.. .s.....w . .. .
.

.

| Sta: amen: of Concern
1
,

I
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Occumenza:icn rel.i:ing Oc :he Decay Heat Re : val (OHR) Lev Pressure :o

High ?: essure Isola: ion Valve Circuitry.

Statenant of Concern

ne =otor-cperated valves used to prevent overpressurization of de DER

Syste: by the Reactor Coolant System are requi:ed to confors to the

folicwing cri:eria:

1. "Sto valves in series to iscla:e the DHR low pressure syste: f:c= the

high pressur.e system.

s 2. For to:::-opers:sd valves, the valves have indepen-lan: and diverse

intericchs to prevent valve opening at hi;h pressure. De interlochs
..

are designed to cc= ply with the requirements of IIEE Std 279-1971.

4 3. ne =otor-operatad valves are closed auta=stical.ly whenever the reac:o

coolan syste= pressure exceeds the pressurs rating of the icw pressure

syscc=. Le closure devices are designed to comp *.y with the recuire en:s

i - sod o<o._A9/,.
.

c .:
- -_-- y . _ .

l+ . Sui:able valve posi:1:n 'ndica:1:n should be p cvided for dese valves

a, .,e .-.,..., em._ . .

.

~ae pre.sen: infor:ation ::::alned in the ~SAR does ne: ::flect full $ n-

.a.._.,,-.. .. . . . o . . a - . > a.- ., a
.,. a_ a-.] .
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Shutdown and ?ost-Acciden: Monitoring.

Required Action by Apolican:

Provide tdditional documentation demonstrating the reliability of power

sources for the post-acciden: display instrumentation. This infor:a:Lon

should 'ce included in the FSAR.

se * I es 3

Concerns :alating to the Changae.*er from the Injection fode to the

Recirculation Mc'de.

S:::eren of Concern

The l'= :ing t'=e frame for uhich the anual operations must be completed

in order to acco=plish the changeover has not be.en def'ned. Also, dc?s :he

physical installation per=i: easy correlation of all :he necessary instr"cen atier

and con:rols which the opera:or will usc. .-

Raouired Action by Acclicant

e
This infor:ction should be provided and docketed.

+ . r. . e.. o..

.

F.ain Con:rol loc: Alar:s for selected 3ypassad Scfety-Rela:ad Cc=ponen:s.

2..,... .. 2 u,,...
- -
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Statenent of Conce-n .

.

The hydrogen reco biner to be used for this station requires additional
.

seismi quali#ication testing. Atomic International has agreed to perforn

such testing. Should :hese tas:s revea2, additional deficiencies we reques:

.s..a. .he app 34ca.. .,c 4 t .o ec...c._.g r.ue.. . . . . .. . .. . ..
,

1

Recuired Action .

D.,. C e M. a d e e'.n3_4 =.==.a.m *. C a a..a.e m..4 n g =.b.e... & Dove."1 . w o . . .
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';ccunentation telating c the Containment Electrical Penetra:icns.

Statenent of Concern
-

The FSAR does not state thc: any short circui: tests on nedium and icw

vol: age penetration assenblies (both for safety and non-safety cables
'
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Item U.

Concerns relating to the con::cl circui::y capabili:y :o power selected

cecponen:s f:ce two redundan: safe:7 buses and confor:ance of :he design :o

RG 1.6.

Statement of Concern

Selected Safety-Rela:2d c =ponents have :hs capability :o be poteered fron
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Recuired Ac:icn

Oral discussion with the detailed schenatics, h's will required on-line
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I~en 16

Additional specific infor:atica concerning ncn-conformance :: Regulacery
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' design de: ails will be determined durinz the ecurse of cons:::c i:n and may

not be available cv. Ecweve :o avoid any delay in :he cenple:ica of our--

review, revised dra-dngs should be sub=L::ed as scen as possible af:e: the

detailed design infor=ation is available or any design changes are ada.
,

We reco::=end that you review the status of the electrical s,chematic drauings.

and sub=it revised drawings, where app cpriate.

Three copies of each electrical scheratic drawing should be sub=1:ted.
' .
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3db'did:'ed '.' Min'ce'se wil! 'rei:i , 'in paff;' dir tho' alsd:ridal'.'sc'. crhi'ils in
.. . .. ... ... '' '..

.' . j
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reaching a conclusion on :he design adequacy, the elec rical schama:ics

- must be subai::ad under oath er affirma:icn. In addi:ics, Sectic: 1.7 of-

:he FSA? should be revised :o include a lis: of :he p:cprie:a-; :nd non-
F

p cpriatary drawings sub=1: ed. 2.e list shculd include the drawing

nu=ber, :1:le, revision nu=ber and da:e. The list should be revised when
,

addi:icnal or revised sche:atic drawings are sub=i::ed. -
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