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I 5/30/79 [Rqq{[g11gi
1 CHAIDIAN KEMENY: Will the Third Meeting of tde

. . .

3 President's Commission on the Accident on Three Mile Island please

4 come to order.-

.

3 This is our first meeting where the Commission.will

6 take testimony under oath. I call on our Legal Counsel, Chief

ofwitnessesandtoswear7 Counsel Natalie, to call the firs: set

them in.8

MR. NATALIE: Will Messrs . Diecka p , Creit:, Herbein9

and Arnold please come forward and be sworn? '

gg

11 WHEREUPON,
PANEL I

12 HERMAN DIECKMt?
WALTER M. CREIT:

13 JOHN G. HER3EIN
ROBERT C. ARNOLD

14

g3 were called as witnesses herein, and after having first been

duly sworn, were e.xamined and testified as follows. '

16

17 CHAIDIAN KE!ENY: Thank you. We have received written

ta testimony from you and we have actually had a chance to see it

13 because you prepared it for a previous nee:ing. That written

zo testimony will be made part of the record of this nee:ing. I: i

gj is hereby' accepted. {

20 Mr. Dieckamp, I understand you have an opening state-
..

=en: you wish to nake. Is tha: c rrect?3

24
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I MR. HERMAN DIECKAMP: Thank you, Chairman Kemeny, and )
- 1 Members of the President's Commission on the Accident at Three

..

3 Mile Island. My name is Herman Dieckamp. I am Presiden and

4 Chief Operating Officer and Director of General Public Utilities' -

.

5 (GPU). I'm also a Director of Metropolitan Edison and the other

6 GPU subsidiaries.
'

7 We are pleased today to have :he opportunity to appear
.

8 before you, and we pledge our full and open support to the impor-
,

tan ask : hat you have undertaken. My objective is to provide3

to a brief overview of the acc: dent. We are hopeful tha: the panels

11 of management and operating personnel will be helpful in allow-

12 ing us to respond effectively to the full range of your questions.

33 Before proceeding, perhaps. I should identify the other

1, people more specifically and the material that we have provided.

tg On my far left is Walter M. Crei::, who is the presi-

16 dent of Metropolitan Edison. Mr. Crei:: has presented testimony
~~

37 which describes in brief Me: Ed and his relationship to the

18
management activities at Three Mile Is5and, as well as an annual

39 report for Metropolitan Edison Company.

go On my inmediate lef: is Mr. John G. Herbein, Vice
%

?residen: of Genera: ion for Metropolitan Edison, the officer,,
..

directly responsible for the operations at Three Mile Island.g3
-

Mr. Herbein has submi::ed a prepared s:2:emen: which outlines

:he organi:ational structure of the Three Mile Island Plan: and
,

i

j enumera:es some of :he specifi: echanisms for safety review

| $k e,
|
| .
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L of that piant operation.
i 1 Second from my left is Mr. Robert C. Arnold, Vice

3 President of Generation for the General Public Utilities Service
- 4 Corporation. Mr. Arnold was responsible during the final phases

5 of the design and construction of Three Mile Island. Since the +

.

E accident he has been senior person at the site in the post-

7 accident recovery activities. Mr. Arnold has also prov'ided a i

g statement which describes both his responsibilities within the

, service company as well as the activities that he has been in

charge at the site.
,

to
-.

tt For myself, as you are aware, I have submitted as

12 background information a brief description of :he GPU corporate 1

13 structure and our involvement in nuclear po,wer over the years, ;

33 a copy of GPU's annual report, a copy of my testimony before
1

the Udall Subcommittee on Public Works and Environ =en: of the
i..

" U38 I3teri 7 an Insular Affairs Committee.16

We have also submitted for your information what is .

.

called an annota:ed sequence of events, a prelisinary annotated

sequence of events which should provide a :ime scale backbone

for the discussion of the accident as well as some graphical
ito

presentations of plant response during the period of :he ,

11 '

accident.
12 *

If I may, I'd like to now proceed with a brief summary

of the acciden: as we have seen i from the ::mpany's poin: of

view, covering no: only what we.s e as :he cri:i:21 pieces of the - -

% hh @AI?! j g ,s . . .
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II accident, but also the organi:ation response, the response to
4

2 the emergency plan, the relationship between the co=pany and
..

3 the NRC and other items.

d The accident at Three Mile Island on March 23, 1979
-

.

5 has had a profound and shocking i= pact on the residents of !

6 central Pennsylvania, Met-Ed and GPU, our cust =ers and
.

employees , and on the future of, nuclear energy. While nuclear
~7

s power plann systems and procedures have been designed to
.

accommodate extreme malfunC: ions of both equipmen and person-
'

9

to nel, the reality of this accident has had a far greater impact

it that we could hs<e ever projected. :

:

12 We do not propose : day to presen a detailed des-

is cription of the sequence of events. We are in general agree-

=ent with the NRC testi=ony on this subj ec: previously givenu
.

33 in c:her ofor:s. We nay, however, differ semewhat on the
1

~

33 relative importance of the various ingredien:s of :he accident. --

'

37 While extensive data and informatien have been made -

.

t

,a I available, Me Ed and GPU have no: comcleted a de: ailed recen- !.
;

!,

struc:lon or the accident or verified the relative importance |,,
i

of the many ingredients. The following appear to be the,e
s

major causes cf the severity of this accident.
73 ,

(For those of you who ay be trying :: f 11cw, I as.a s
I
'

using the :estimony before the Udall Subc :=i::ee and ny
3 y!.

.

outline, and I'm en page :.) r
,

4

23 *. 4h*M*** CI *ne na,7Cr *******ti:ing i3c:Or3 *O the
U

i

b bdII' Nibi :
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I

Il. acciden: is the following:
|

s,. :{ (a) Shortly (4 sec.) after the turbine and reactor
'

!
3' ::1p at about 4: 00 a.m. on . March 23, a reactor coolan system

di pressure relief v12ve opened to relieve the normal pressure
,

5i excursion, but the valve failed to reclose after the pressure
e decreased. The operator was unaware the valve ha'd no: closed.

7; An order for valve closure was signaled in the con:rol room.
i

si The operator monitored temperatures near the valve to indica:e

9 valve position. However, these signals did not clearly confirm
I

to | the continuing coolant flow through the valve,
i .

it' (b) Secondly, when system pressure decreased to

12 1600 psi abou: 2 minutes into the accident, the High Pressure
i
i

13 ) injection (HPI) safety system was automatically ini:ia:ed. Four

r.h to five minutes into the accident the operator reduced injec-
|

i3 j tion of water from the HPI system when pressuri:er level indi-
}

33 ' cated that the sys tem was full.
|i,
!

' (c) Thirdly, operator training and experience had
|

37
1
l I

33 : emphasi:ed the re:ention of a s team vapor space in the pressur ,i
,

,, ! i:er. The operator apparently did not anticipa:e that con- |

.g tinued depressuri:ation could lead :o steam void forma: ion in
.

hot regions of the system other :han the pressuri:er and tha:.,

.

junder these ccnditions his level or fullness indication was
h.mgy.grj~n fryrp/M ,y,p,

i; , ,
g g m

h Ni 'i U t t
,

I ambiguous or misleading.
! $ \ b' D AdIb O N ' M,i d,th (I

h |,,

"

}
:4 (d) Fourth, because of :he presence of s:eam v: ids |

:: in the primary system, indicated primarv :: clan: i':w de:reased._
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1 The operator turned off the main coolan pu=ps in order to

2q,, prevent damage to, the pumps. The plant staff expected cooling
,

3 by natural circulation. Voiding prevented natural circulation
L

4' and prevented reestablishment of pumping,
f

's (e) Fifthly, an emergency f' sed system, designed to

provide cooling to the steam generators in case of loss of thee
"

.

7 normal feed wacer system, was blocked because of two closed

a valves. The opera:or discovered :his condition and initiated

secondary system emergency cooling 3 minutes after the starc,

3 to of the plan trans'ient. The plan: safety system surveillance
e

program had called for the placing of these valves in:o theit

closed posi: ion six times during the firs: three months of 1979.i

The las: test of the emergency feed system was conducted on thei.

a morning of March 26, about 42 hours before the March 23 accident.

33 (f) Lastly, primary coolan: initially vented through
i

g|1he pressuri:er relief was pumped in:o :he auxiliary building '-

,

l

,7j because the con:ainment design did no require isola:icn until
,

,, I building pressure reached 4 psi. Continued plan: opera:icn

required some trans:er c: fission products :: the auxiliary,,

I
'

building,

3|I f

,1 )| Performance of :he plan: Opera: ors has been :he sub-
.

,

! ject of =uch speculation. Their cerf:rmance mus: be view in:: ; -

?
-

-: :he contexc of:
:: i,

1. Ambiguous.and ::n:radic: cry inf: mation reia:.'n;,.
.

:: pressuri:er level and relief va.'ve closure.
~

P00R GEGEL u
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|

8 2. The experience and training daderlying the
s : operators' emphasis on maintaining pressuri:er level.s

3 3. The operators' awareness of equipmen: li=itations,
d 4 The time and opportunity':o assimilate large

,

I

quantities of data with varying degree's of physical and5

chronological availability.o-
.

7 In terms of the statu$ of the plant today, the plant
e is stable and in a cold shutdown state. The fission product

i

I decay heat being liberated in the damaged reactor core is jus9

io slightly in excess of 1 Megawatt thermal-(0.04% of full power).

The core is being cooled by the natural circula: ion of primary,It

i:) reactor coolant. The heat fres the reactor is being rej ected
1 -

f

:3| through one steam generator and the plan condenser. The
-

I

uj plant has been in the natural circulation mode since April 2~,
s

1979. The plant's several and original emergency coolingy
i

:6| capabilities are available to backup :his cooling ac.c. roach. -

,

37j (I'm now on page o.) I would like to con =en: a i

,

: i
,

, a .i li :le bi abou: the time i: :cok :o fully develop an awareness'.
',
i

g! of the exten: of the accident. The acciden: certainly differedj
'

;I
<

I

.o =, from the popular perception of common accidents because of the3

4. , .

- extended ti=e necessary to achieve a full definition of i:3,

a :t,-

,,iscope. The time required to develop a reasonably comple:e..o
i

unders:anding of the acciden: and i:s result was accr:xina:ely
': :o 3 days. :: should be s:ressed tha: while :he full impac:

I

ci-:he acciden; was no fully evaluated ini:ially, there was!
,

(
.,. . ...

!
PDDR ORI%M L
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t sufficient understanding of system conditions to maintain
'

) 2 plant cooling stability during this period.
!

s

3 During the firs: few minutes the plan: staff !
i

4 attempted to recover from wha: they thought was a normal |
4

3 transient. Beyond this time, the plant behavior became -

|
|

)
- 6 increasingly abnormal. The loss of coolan via :he reactor )

|

7 coolant system $elief valve was, identified and the valve was '

s isolated around 6:20 a.m. A: approxima ely 6:50 a.m. several

radiation alarms alerted the staff :o possible reactor core9

to damage. In the earlier time period of 5:30 to 7:30 a.m. the

reactor core became uncovered and suffered extensive damage,::
,

,

i2 including significan :irconium-wa:er reaction. During the

12 hours, the operators attempted a. number of stra:egiesi3 next
i

to establish dependable core cooling. This objective wasa

achieved about 3:00 p.m. on March 23.y

i3 A preliminary sequence of events was being extracted
,

i

from :he various plan: records by the afterncon of March 23. !

1

,7

l
The data for the 16-hour acciden: became available in sum =arvis . i-

graphical form on the norming of March 29. The probable,,
,

3 occurrence of a :irconium-wa:er reaction and the presence of

,,yhydrogen gas in the reac:or con:ainmen building was deduced..a
|

.. ,j during the evening of March 29 fr:n con:ain=en:
,

pressure,_

I

records :ha indica:ed a pressure spike during the. at:iden:.. . .
a.

The si:e of the hydrogen gas bubble in the rea:::: c: clan sys-| 4.

tem was'first neasured fr:m system data jus: after midnight,

P00R ORIGMAL
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1! March 30. The concentration of hydrogen 2as in the containment
:
I

_' :! building was determined from the analysis of the first contain-
;

I3> men: gas sample taken abou: 4: 00 a.m. on March 31. The firs
I
.

quantitative data with respect to fission produce release and4

.

i

5| degree of reactor fuel damage became available via analysis of
I

6; a primary coolan: sample taken at 5:00 p.m. on March '9.
1 ,

7 The purpose of this enumeration is imply to indicate

s; the time necessary to gain insight into the scope of the
I

o! acciden and, in turn, to provide the basis for a meaningful
!,

to analysis and assessment.
'

ti A release of radioactive materials to the containmen:
.

i: i building occurred during the firs: forty five minutes of :he
t

1
i3 accident when water was released from the primary reactor1

i
l coolan: system through the pressuri:er relief valve. This

i.i |
ni coolan: ecliec:ed in the containmen: building sump and was.

i, pumped into the auxiliary building sump. Operator action -

n. f turned off the containment sump pumps approxima:ely 40 minu:es
t

og j into the event. |
t

i
Containment isolation au:cma:ically cccurs in :he |,,

I
TMI-2 plan: upon a 4 psi pressure increase in :he reac:or build'-3

! | .

ing. In the accident this pressure building did no: exis:
1.

,

.,i!until 4 hours into :he acciden and thus containmen; was c;

.. q

3
iscla:ed until 3:00 2.2.

-

l

- High fuel cladding temperatures pr:duced by nade-

| :;uate core c: clin; during the e ul c : .
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I
o f . nc s : of the fuel cladding in the core beginning about 90,

s ,

' ,'' minutes into the accident. This failure of the firs: level of
3 fis3 ion product containment resul:ed in the release into :he
*

primary system of the gaseous fission products from the fuel-
5 cladding gap and extended periods at high temperatures released
6 a fraction of the fission products ncrmally con:sined within

.

7l the fuel pellets.
I

a Continued operation of :he primary reactor coolan:
' le:down and sakeup systems to re=ove gas from primary coolan

to circuit resulted in a buildup of hydrogen, iodine, and noble
11 gases in the reactor makeup and le:dewn systems and in :he
1 waste gas decay' tank in the auxiliary building. 5:eps necessary

.

13 to restric: tank pressure levels, :he taking of gas samples ,
.

14 ; and efforts to discharge these gases back into the primary
is reactor containment building resulted in a eries of radioactive

16 gas releases. The largest of these occurred on Friday, March 30 -

17 , at abou: 7:00 a.m.
I

,i'

is ' NRC has calculated the highes: integrated whole body jI

|to dose possible :o an unprotected individual off-si:e. This
;
1

:o exposure is ecuivalent to abou: : to 3 ches: x-rays.
|

_'
.

21 1 In addition to :he maxinua integrated whole bcdy

:: dose seasured from the acciden:, the :o:a1 dose :o :he popula- ,
,.

ti
:::; ; ion within 50 niles has also been evaluated. A repor: of :he

i
II

| :4 'Ad Hoc Interagency Dose Assessmen: Group, consisting :f repre-

:3 'senta:ives of SRC, H2W, IFA, indi:a:es tha: the to a'. poten:ial

h)
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'

tI additional cancer deaths associated with this accidentiare i

I..

_ 2! less than 1, in addition to the 300,000 cancer fatalities whichi
.,

' would be normally expected to develop in the population of;

i

id about 2,000,000 persons.
.i

i
,

5 (Page 11.) Ni'.h respect to the emergency plan,'bothi

,

Three Mile Island and the Commonwealth of Pennsylvania hado
i

7{ formal written emergency plans in place before TMI-I received
i

aj its opea:ing license.
i

-

9' Under the emergency plans, there is a clear division

to ; of responsibility between Met-Ed and the state authorities. In

ti terms of : hat division of functions , it is Me:-Ed's duty to

i: i make an initial assessment to do whatever it can to termina:e
1; the event, to read the plan: instruments and nonitoring devices,

i

|

14j and give an indication of the level of releases from the pain:,
j

l l

is! :o dispatch teams of technical personnal o areas cu: side the
I

to p lan t , to report these back to plan: emergency con:rol center |

~

i, :

37i by radio and keep :he Pennsylvania Sureau of ?.adiological Pro-
,

i . . _ 4

:s. tection in:ormed or. all these sa::ers. i

'
:

io ! It is the responsibility of :he Pennsylvania Bureau
I

3j of Radiological Protection to make the decisions as :: what
! -

p seasures of protection, including evacua icn, should be under-

..l:aken. |
|

. i
8

I

In aC:ordance With the site eOergenC7 plan pr: edures,'

a Site 30ergency was declared at abou 6:3) in he nCrning cr.3

March *3, and r.ctification :: au:hcri:ies sas initiated ir..
. , , ,

PDLR ORIGNAL
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1
1

'i '
1

l' accordance to the plan.

2, Throughou: the day of March 23, 1979, on-site and
.

'
.

3; off-site radiological monitoring teams were providing a full
I

d flow of data to the Emergency Control Center at Three Mile
.

-

1
5; Island. Constant coc=unication existed through open lines'

i
n

of from Uni: 2-s Control Room to the State's 3ureau of Radiationi
*

I

7| Protection and to NRC's offices,at Region ! in .N*ng or Prussia.
|
1

8j From our vancage point, the Three Mile Island radi- '

f
i, ation emergency plan and procedures, as defined, were effec-9

1

10 |tively i=ple=ented. We mus t , however, expect that further
i

11 : review ef this experience will iden:ify numerous opportunities
: '

l

1: ' for improvement.

1:j In the interest of time, I will pass over (the
:

writte) "organi:ation response" which I had planned to cover,ia :

is ; and save on down to page 17--NRC interface. Let me only say ;

:' i

t e |'
that we felt an extremely bright aspect of the organi:2:icnal -

,

17, response was the very open and immediate response of the entire-
. .

I

1a| nuclear industry to our call for assis:ance. Many of :he
i

:oj country's bes: nuclear experts ended up in what became known
I

.c :, as the "Indus try Advis o rv. Greco." and provided us with signifi-.

i s

.,.e can: added cacabill:v. and indeo.enden: assissmen: of sc=e ofo . .

<

,

1

|:hecriticalpr:ble=s:ha: we faced during the first few days.::

NRC Interface. The ::le of the NRC and the re'a:icn--,
j.-.

1

, ship between the C:=pany and the NR: has been -he-seur:e :f
.-

much speculati:n in the press. The :::panv's view :f the3
.
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i i

|
3

I

.

t .

I
i

i relationsnic is one or. autual resc.ec: and c o.cera:ica. .he
. .. .

, .
.

-

copu.,ar .cerception o:. the rela :.:nsa:p may nave een s:5n ::-
' . .. . . . ~ . ...

,

3 cantly colored by the Company's election : 0 reserve cc= ment en
i

d plant status and plans. The NRC spokesmen adecuately covered
5' this aspect of communications. It has been our judg=ent after j

i

o; the first few days and up to this time that the public interest !

7{|was best served by minimi:ing the opportunities f07 media
;<

4

8, emphasis on minor nuan:es c:. exp re s s ion . A ser:.cus 51.,e e::ec:
, .

. . .

of this policy has been to create the public impression : hat the9

to Company was not contributing to the management of the pos:
it s accident efforts. We believe -ha: Me:-Ed and G?U fulfilledi

l

12 { their licensee responsibili-ies and have effectively responded
;

I:! to the accident.
l

.,
. .

. ,14; i .,.e q ue s t .4 c n o r. wnc was in charge was act a cr;::.cai,

1

1
is ; fac cr. The Cc=pany has frca the cu se: recogni:ed -he role of'I.

.-

i i

13.:he NRC in :his acciden: situation. The NRC's access :: :he i
i l

!

i. : control rcen provided direct and immediate access :: :he plan: t

<.
|

:3 | status fr:m aid-acining of March 13 on. There were :ense
i,inements, but we =us e=phasi:e tha: i is the C:=pany's view>

i

that the relationshio. with the NRC was constructive and effec-
'

.s,

;,!itive. We were able to :10se ranks sc as :: e f f e :::v e l;. empi:y
:
,

,.jeurjoin resources... .
I

3 . . N. m.g n*
. . ,s P. O. 9. O. .n. g 1

.A M.. .% e . O. .? A .s* . .
.ge.m.gw

m. 93. n. .N m.
... . 3.. w v.. .

l
,

a .* d . .="w-.. . . - s a. . ". ". c a. a . .'..I.' .' , - -
c. .a . .' -| . . .- . 4 *. .' . .-w . '

- -.
.. .2 w.

..

M. W.M. '.*d. .E g g . k. g...5 gg......m. m..g
.....h.q.... e..g

. ...e. gWA .g .e.., , . go sp

, . . d. 3. M. ..g. .

d. 6
. .. . ..

.. . .
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the cleanup and recovery of other reactor incidents suggestsi
i

1
2 tha: the problem is technically manageable. It will, however, |~

be significantly influenced by :he availability of financial3

resources , regulatory requirements , and public acceptance.4

3 Despite the loss of this =ajor block of capacity' in 1

the GPU system, there is adequa:e capacity in PJM to insure6
j

i
1

7, reliability of' :he supply of electricity. Under curren: plan- |
I i

l

a ning and current capaci:y schedules, the interconnectica will

be able to supply energy into the mid-80's..,

While ad adequa:e supply of energy for Met-Ed, Peneleeio

and Jersey Central customers is likely to be available fromi,

1, PJM, the cost will be substantial. The cost of this acciden:,.I
when concentrated on the 1.5 million customers and the 170,000'y

'

stockholders and other investors in TMI's paren: and sub-n

sidiaries is extreme. The traditional constraints of the |g

!

utility regulatory process impose significant impediments :o ~
'

,,

g! the easy discussion of the ramifica:icns of an accident of this!

type and a ready resolution of the proper sharing of the ecs:sg

between the customers and the investors. To da:e, :he industry-,
,

i

i has underesti=ated the incor:ance of diversifying this financia3 |:o i -

t
I

l

:i'| risk and thus spreading the cos t o f :he devel::cen: Of :he
i'-

-

;

..I echnology over the 00 a1 beneficiaries of nuclear pCwer. The:: ?l
institu i0ns Char 5ed with the respCnsibili;y to supply a Se:O e,~

..

.J

abundant, and !cCnCOi; sour:e of electrical energy 7.0s: be able'

to withstand the impa00 Of an event like the aC ident a: IM''!.
:s

|

PDOR ORik -
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1 The system must retain the ability :c. balance the social and
2 economic costs of energy supply and energy availability.s,

3 In conclusion, I would urge : hat your Cot =ission
d' adopt a broad point of view with respect to the acciden: a:
5 Three Mile Island and that you look beyond :he specifics o'f
6 equipment and human performance in:o :he underlying bases of

.

l .

7 nuclear plan design, operation, operator training, and '

s regulation. While the ac:iden: was a traumatic experience to

the local populace and continues to have an impact on the GPU9

ic ' companies and their cus tomers , we =us t now turn our attention

to a full understanding of the acciden: and ensure that wen

drive the maxi =us learning from this experience.12

is Thank you. We are now ready for your questions.
I

, .

14
-

CHAIRM.Oi KEMENY: Com=issioner Haggerty. i

,

is CChMISSICNER HAGGERTY: On page 3, paragraph (c) of
to your testimony, :here is the following sentence: "The operatori,

37j apparently did no anticipa:e tha: :entinued depressuri:sti:n
, ,

.

is could lead to steam void formation in hot regions o f the sys - j
, ,

*

^ i t

tol tem other than the pressuri:er and :ha: under these condi:icns |
|

:e! his level or fullness indication was ambiguous and misleading."i

i

:t In the remaining discussions before :he Udall

y Committee last week, the letter written by T. .'l. Novak of :;RC,:
n

.[whichpracticallyreadsonyourac:ifen: in grea: detail, was
.

discussed, and in the news stories, 1: ' east, you were re::::ed4
. .

t

as saying this was the firs; y:u had heard of this particu.'s:3

( d
-
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..
a

i report by-Novak. Is tha: correc:?

2: MR. DIECKAMP: The only thing that is incorrect abou:

3, i: is that I think it was Mr. Herbein who made the response
1

'
4 rather than me. And Jack, would you like to c:mmen on that

I
s questioning last week? ..

6 MR. HERSJIN: Yes, Sir. I believe the memorandum

7, that you are speaking about is an in:ernal memorandum that was
I
;

si circulated among members of the Nuclear Regulatory Commission.

, I was not aware of that memorandum prior to the Udall Committee

; io ; hearings last week.
1 ; |

1

; n; COMMISSIONER HAGGERTY: It appeared :here were dis-
4

i
4

iI cussions or references to the McPherson original paper, however,;

,

i

33 ! that led to this letter ,by Novak on January 10, because I had
<
.

l

,,; seen them prior to mid-May, I believe, discussion in Science
t
i

i at leas t , and perhaps elsewhere. I'm pu:: led if i: had not,3

i

,3 been called to your attention because it is so basic :o :he ! -

i
ientire accident.i7

:,
,

is : MR. DIECKAMP: Mr. Maizer:y, I :hink you are refer-
| |
I '

| ',,p ring to the Michaelsen Report. |

!
i

,c :. COMMISSIONER HAGGERTY: Michaelson, yes..,

,n,

,, j 52. DIECIAMP: For myself, my firs: awareness Of the
-

..

hMichaelsonreportwasanarticleintheNewYorkTimesafew,,
. . . ,

,,

days after the ac:ident. We migh; ask Mr. Herbein again whe:her

he had beccme aware of 1: pri:: :: the a::ident.,J
.

:3 !K. MERS2:::: No, fir, I was n:: aware :i i: pri:: ::

P90R ORIGan-
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1
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,,
..

1 the accident. Su: so=e days before the L'dall Committee hear-

2 ings, I was shown a copy of the writeup.
.

3i COMMISSIONER HAGGERTY: Were there ever discuss..ns
i
I

4) af ter the Davis-Bessy (ph) acciden o f the kind o f problem tha-
'i

s could develop in this sort ofclosedpressuri:erloopopern:ing}
i

6 as it was? |
i i
.

, |
i

!
7' MR. DIECKAMP: I migh: just say in response to tha: '

s thac it is my understanding th : we received a bulletin des-

cribing the Davis-3essy accident on March 29, the day after the,

i

io ! accident. Again, I would ask Mr. Herbein whether in any
I

ii j industry meetings or other co=munications what was our degree
l

i:| of awareness of that accident?

is, MR. HER3EIN: We were no: specifically aware of the
i
,

Iu| connota icns associa:ed with the Davis-Sessy accident--:hst of '
1

l a loss of secondary cooling and subsecuen: expansion and re-;3

!
i, | lease of primary coolan: through :he electromatic relief valve.! -

!
i

I

We were, to some degree, aware that there had been an electro-g .

I t

{

g! :stic 'ia# valve problem a: Davis-Bessy, bu: I don': believe,,,
i

i
|

I,= sure we were not aware of :n.e :ua,l exten: c:. :ne rami:::a- :.
. . . .

,,
,

I tions of the incident..c i.
'

.

CHAIRMAN KEMENY: Mr. Dieckamp, I'd '.:ke to take you
d . . . . . . ..

,,1 up on :he c_omma.ss en :2k:.ng a oroac pe:n: c:. v:ew, an: .<now.. . .

. several of us wi'1 Wan to ask you broad o,Ges ions. I '". e arear .-,6.W

4 , t e w w W .% 4 - W -

first se!
.

of .r.ettin5s when we asked people What :ssues we~

,

-

r'u di ugu w a44s
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,,
_.

1; should look at. One of our wi:nesses suggested tha the
i2 effect of regulation may be that compan,ies are so hypnoti:ed .

q-

3 1 with having to follow regulations that they canno concentrate

on basic safety issues.a

I,
s, Let me first ask you in general: D o y o u o r y o u r- | t

associates feel that you have to spend so much time wor 7ying6

Ii

7i about regulations that you canno: make your independent assess-
i

i
s ment or you do not make your independent assessmen: of safety?

9 MR. DIECKAMP: I don': think that I would want to
io say it that way; in a way that seemed as though our working

with :he NRC or our response to the= was the i:en that pre-11

i
I

gj vented us fr:m doing our own safety analysis . ! think, though,
i

ni that I would feel more comfortable saying that I think that

over the years we probably grew up to make assumptions -hat the14

i3 things that the NRC was asking of us and de=anding of us were
;

t

indicative of the full range of things tha: we needed to be !ie "

!

i7: looking a:. '
i
!

t

ig i While I don't mean, again, o sugges: :ha: we do no: .

feel a direc: and personal responsibili:y for safe:y, I thinki,

e

.c : we did perhaps make the assumption tha: the NRC's overview was '

.
>

l' 4.

,,. defining for us an envelope of performance and an envelope Of,

,, ac:iden: c:nsiderati:ns within whi:h our operati:n and Our.. i

:!

.,' designs would be adeo,ua:ely safe.a.

A;ain, I think i:'s a d fficui: -hing :: ry :: he., i. -.

,3, terribly. sO.ecific ahCu: e X a : 01', *ha! i n t e rt. l a v. he*Wttn ur Own. .

PDDR ORIGDRi
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,

,.

.a

il
i initiative and our presumptions of the total effectiveness of ;
,

.I-

'j the regulations that were being applied o us._
.

I

3| CHAIRMAN KIFENY: Perhaps it might be helpful if I
i
!

d; -brought up a concrete example of.it which we might discuss it
i
i

5 in terms of. We toured your plant which certainly has sede '

6 extremely impressive and very modern engineering equipment in
.

!7i it, and then we came to the control : o= in Plan: 2, and I
I
'

ej sus: confess I personally was shocked by i:. To put i: very
i
i

9j sildly, it does not e= ploy modern technology that one is
to capable of in the age of computers. You have a rather,

i! ;i spectacular display there. You were there when we were vi:-
1

1:| nessing a few alarms going off and depending on blinking lights |.
;

13; I think you will remember on the third Or f:urth alar: nothing
i

II' blinked, at which point operators had :: pull off : hose 11::le ,
, i

,

ta i indicator panels one by one to find out which light bulb :
i

I '

6| burned out. i

1 .
That struck =e as s::ange.

t
i

i

i
*

17 I noticed tha: the recording compu:er was running
I

:s : sore than an hour behind time and -hat occurred during the !

mj.acciden: also. ;
.

I

:o | All of these seem to =e abou: twenty years out of
, .

:,ida:e. I's wondering why a plan: this expensive and :his
'

,,

;

,' se. histicated would have so unsophisti:2:ed a :en:rol ::en?:. - . .
t

h

MR. DIECIAMP: 5ir, I would nc: disagree wi-h 7:ur--

3 :haracteri:a:icn of the technology tha: is empi:yed. I would
,

3 ra:her say tha' 'he 'eChnology tha /Ou see there *er.ds *: te

x _|
-
.

. - . . . .
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|
1

1| a natural progression ofe that which we have used, both in the

2 fossil plants and I think moving in a similar vein :cvards the'

3) nuclear plants.
i

1 Would only add one other thought and that iS :ha:d

.

I think as we think in terms of our operators and their pa-s:s'

and other experiences, we some imes may be overly concernede

.

.

|

about making too rapid departure in :echnology in bringing in7

,
,

al something that is unfa=iliar and that people are uncomfortable
i

o about.
!

to j Perhaps one of =y colleagues would like to commen:
|

u' further on this. Jack or Bob?,

I

i: :. MR. HER3EIN: I think to the extent tha: :hings have
1
!i3 progressed over the time it took to build the facility, we are
I

uj not that outdated wi:h the equipmen tha: we have. Uni: 1
:

I
33 is in many respects similar to Uni: 2. And the equipment in

,
i
f

,, ; both units is comparable. They are both the same vintage plan:) -

i
I l

It does take eight to ten years to build a plan: like Three i

,7 .

. .

| |

il Mile-2; from the time of design until installa: ion : heck ut and!g
e

;
11

,, j final operation, things do change. But I wouldn': s:a:e that
i

, U 1;7 nit 2 is outdated or behind the technology as i: exis:ed 2: !
>

o.

,, ', :he rise the plan: was designed.
'

1,

12 : CHAIR IAN KEMENY: That surprises me. ?c exsap;e,
il

: ayou'd say even :en years age : hat you wculd feel the tech::1:gy
-i

,

, se e e e 6 w w m ee e se o e6 w e
r

|

:s tha: 1: wcuid no:' lose an hour er an h:ur and a half w:::h ci

POOR ORkim -
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!

1 information, or that you can't have on-line indicators when an
.

2g ., operator could from a cen:ral control poin see what alarms are-
3 ,.

|
i

'3 ! going off, rather than depending on blinking ligh:s that could l

d burn out.
.

s MR. HER3EIN: The. alarm indications are availab1'e

through an alarm typewri:er, if i: doesn': run behind.e
,

7 CHAIM{AN K3MENY: Or if the paper doesn't jam.

8 MR.- HER3EIN: That's true.

9 MR. DIECKAMP: Jack, I wonder if I could add: I

to think your comments rela:e to what you would conceive of as

. til conventional power plant :echnology and I would read Dr. Kemeny
|

12 , as referring Oc the technology that ene has seen in the space

is program or in military display systems or things of tha: sor:

which --'

14 j
;
i

. I
, ,

n' CHAIRMAN K2MENY: Or in a fairly simple universi:v.

_ , , , computing center. i -

;

}
:7 ;; MR. DIECKAMP: All right.

i

!

1 CHAIDIAN K2MENY: Tha: costs a grea: deal less -han ;18

a billion dollars. Commissioner Lewis. |,,

!

i

:c ! CCMMISSIONER LEWI5: I'd like :o go back :o the
.~

.

.

k

.i
::!! s uff :hara::eri:ed as a relief valve, and the indi:ations we

i
Il

22 b are je* ing now that c:her people are having- : uble with

:s.simila :hings. There was the :4icholson (ph) le :er, and so :n..

q.

4 In some'of'our staff interviews With s:Ce f the ; ople tha:

:3' werk f:: Me: Ed, i was indi:a:ed tha: rou had a similar

-

>

. - - - - <-
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4

l !
!

i

I problem in the time before you went on line. Could one of you
!2; tell se whether you had problems with that particular relief i.

,
i

i
i |3' valve during the early period, the year before you actually wen: '

d commercial?
I i

5 MR. HER3EIN: We had a problem the the electroma':ic t

,

i

6| relief valve on the second unit, approxi=ately March 29, 1973. n

,
t

I l

!

7! A: tha ime there was a power loss during hot functional tes: '
| (

8, ing when we were using n.ume. hea: : rom :.ne reac:or cooling n.ume.s.|
.

,

9 There was no core installed a: :his time. The valve on a loss

10 |of power failed to open and did blow down to some lower pres.
!

sure, perhaps 1200 to 1500 pounds.11 -

,

i
. . . . .12; Subsequent investigation with regar:. to :ne c.etaals

|
ici of that occurrence indicated a problem with the direction tha: |,

2
.

!:.6 the valve failed when the oower was lost. Power suc.c. lies were ,'.
,

i

!

is ; subsequently made more reliable and I believe additional logic

r3 )r was incorpora:ed to prevent that valve from failing open on
,

i -

-

.

i7, loss c:. power, .

tg To that exten: we though we had resolved :he problem.
I

ini CCXMISSIONER LENI5: Bu: a: tha: :ime you became i

i

,g ; aware, according to this earlier testimony that we had, :ha:
.

,i :here was no way for :he control operator to know whe-her the
!

. , valve was open or shu:. Is that correc:7 Nere e:u made a'.are..

,'of tha: particular problem a: -he time in tha: year earlier
. . ,

!

:ha: you talked abou:7..
..

yg . 2.: q.:. .: . .. . .. ... .,.,.. :. . . .. . . . 2. . 2 . 3 . 2. 4 . 3 ,, .... ... . . .. . . . . .. . . , .. . -,,
. ...

e

,__ s__ _ _ - - - - - - - - - - - - - - - - - - - " ^^^
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la

'l
i

i l
l'

,is the case, and it was at tha: ti=e : hat we ins:alled -he
2i, light on the console which indicates the order :o the valve.

!

3: I: does no: actually indicate the valve position.
|
:

di COMMISSIONER LEWIS: Okay. That's what I was ge::ing
i
i

~

5j at. When you made those changes you wen: half-way, but ycu

o didn': go all the way, which would have made it possible for !

I

rj the operator to know that even though he sent the signal, the

a signal didn't come back. Is that correct? You didn't really

o make a change such as to make 1: possible for the con:rci
i

to | operator :o know tha: this has actually taken place?
!

n MR. HER3EIN : That's correct.
,

t:- COMMISSIONER LEWIS: Why not?

tai MR. HER3EIN: I don't know :ha: :here's a goed answer

u! for that. I personally believe ha: with the information we I

: I.

had at the time, our assessment of the condi-ions and the !3

:, | change or fix, if you will, to the problem and its subsec.uen: i,
i

:
f

37 review by our Canagement and technical team, we fel: i: was an

33jadequa:esolutiontotheproblec2: :he time. In retrospec:, :

inowi: appears :ha: some adet:ional indica: ton may have been,,
,

.o.Nwarran:ed.
.

.

J

.

COMMIS5IONER L3W!S: Nere vou :ry:ng :: save a li:-le.,

|

money a: :ha; point, perhaps?

MR. H2.13 E IN : No, I henes:'y d:n': feel :ha- :: was.

a do,aa,l: savings :ha' Oo:iVated us. n .*. .< ' : Was a :ee.;r.s '. .. . . . ..
. .

-hat we'had ar.117:2d C o rr e 0 ~ 1'. '
"

..
, :he :ause *f the pr :.en 20; ".2 5,,

1
1

-_____ _-__ -. - - . _ - _ _

I
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i,

'I taken ac.eropriate steps frem a technical standpoin: to keep :he,j .

,I,
.

difficulty from occurring in the future.'-

|
3 CMAIRMAN KDIENY: Commissioner McPherson.

d COSBIISSIONER McPHERSON: Let me ask either one of you.
|

5 again to go back to Mr. Hagger:y's question. Did you all know !

6: abou: the problem tha: the Michaelson report addresses itself

7 :o--leaving aside the Michaelson repor or the Novak nemo or

s whatever, had you heard about the problem at :he Davis-3essy
I
i

9: plant, the problem that is identified, as I understand it,
i

I

10 | giving you an inadequate reading on how much water there is in
;

ti| the reactor? Did you know abou: that problem : hat had been
i

i

:t experienced at Davis-Bessy?

is MR. HER3EIN: No, we did not; not specifically. I
I
i

y - subsec,uently checked into our state of knowledge of that
i

33; particular occurrence and found the Nuclear Regula:ory Commis- '

i, ; sion Clearinghouse documen: which s u==ari:es typic 2.* industry j
~

l

. , , 'experience in power reactors. That document was circula:ed |
!

.
iamong the Three Mile Island staff and among the Redding !ta

lgj corporate support staff. I guess because of the way the
' Davis-Sessv incident was written up in the report, i: was,o '

.

i -

imissed by those who are assigned :: review :he repor: i:,,n-

. experience that would be applicable either in our tra:ning.

UTCgram or to Our technical people.:3 -

;

:4 CO.?OlI53 *ONER MCpHER$CN : You r.ean :: was there 300.

;3 fou couldn' pick i: Out of that. :s tha: righ:7

.
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!
I

I

- ,

MR. HER3EIN: The information was there but we did I
!
,

. e,
' no: pick it out. -

t

!
,

2 CHAIRMAN KEMENY: May I just ask Mr. Arnold: Were |
t

. i., you in the same posi:icn tn.at you were not aware or :..nas
|
|

s problem? -

f

i.
i

6 MR. ARNOLD: That's correct, Mr. Chairman. I.was '
,

7 not familiar with either the Davis-3essy transien: nor the >

a! Michaelson report until after the accident.,

|
,

9| COMMISSIONER McPHERSON: May I ask generally, what

to is the practice in the Nuclear Regulatory C mission with
,

I

11 ; respec: to its licensees? When so=ebody has an exterience such
| '

1: : as :.jey had a: Davis-3essy, how is that circulated around i

is , among the licensees and when they think i: may be a serious
i
l

i4 | problem, as apparently this one was, how de : hey go abou:
!

l,

i3 ! underlining that and calling i: :o your a::en:icn? i

i

|
'

ie , MR. HER3EIN: The three principal ways tha: the |
.

1 -

[ v I

i7 ; Nuclear Regulatory Cc= mission ec=municates with power reactor
,

i

is ; cperators: Ee ;c.* 1y the bulletin, circular, and notice of

occurrences at power plants are the mechanism by which theyn

9 com=unicate information to various utilities. The bulletin is
o

, ,

i
,

.l. the strangest in :he hierarchy of ::tmuni:sti:n devices.'

.

l

'3pecifi; aC ion is recuired and feedback re Cr !O 'he Nuclear..
.. ; -

-

.egu atory COCmissi0n 7.ust be given in a se; time fraOe. |s3,. .

,

!
-m -- m- -c-L .ap p. a 2 c.4 .e. .v.c .:.=.:. n c .y .

. 4., ..., ......4...;.; 4 a4 . .. ... . . . . . .

L -bulletin, then?.,
o ~

.

I

|-

|
|

n
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.

i

1 MR. HER3EIN: No, this was not, prior to the March 23

', 2 incident, included in a bulletin.

3| The nex com=unication device : hat is used by NRC is
i

|
4I that of a circular. In that particular ec=municatien action is

!, ,

i

si recuired but no fo mal feedback is required. However, the NRC

does, on inspection, verify that action reo,uired has been ine

t I-

t.

7' fact accomplished. l
.

s CCMMISSIONER McPHERSON: I: is a desirable Su: not

i
9 necessary step?

io . MR. HER3EIN: No, it's action :ha: is rec,uired but
I

ii) no formal verification with regard :o comple:icn.. is required
:
1

..' back o the NRC...

33 , The final device is a notice, and that is put out by
I
i *

l l
8the NRC to convey general information--information of interes:'

'i,.

i

gj and possibly information en which we should take action. In
,

t,

i some ins:ances an even will initia11v be no: iced and then a i -

10 *
i

! '

s1| circular will come out and then finallv a bulletin, as the NRC's
.

,

; understanding of :he incident or occurrence becomes more,a n,

de: ailed and they get a more indepth and breadth of under-
!

standinI.,

. .

.

CHAIR.*03 KEMENY: Mr. Herbein, Did you say earlier,
,,
. s

i .w...a. y,. u :ie s .; 1a o u. . s. 4 s o n ..u. ,. e.w . .w. . . a . 4 a. . , .m. .e
-., . .. . ... . . . . . . . , 2 . . . . .

. . ,

hear you CorreC:17, that you did not h ar abcu~ "his probl!O
.....:.,. s:.. . . . .: . u. n r . u. e - u.. . ,u -

. . ge..-.w.~, a .a _a. u. , .~ : . u. .. ... .. . .. . . .. .
,

.. . . .,,
..

+,-

r. A.- i e. .: .. . u. .a 's. u. . . 9. ;. . . . . 2.
. ;

-
. tA .
,

. . .. .. .. . . . .s .s ... . . . . . . . . . .
..

., .

..
.

.
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1

I
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'l
CHAIRMAN KEMENY: Mr. Dieckamp mentioned the 29th.

'
,
*

. MR. HER3EIN: tha: the NRC's ----

,

3 !
a CHAIRMAN KEMENY: In what form did that come on the

d 29th? Was that a notice or a circular?i

i

i
< -

"
MR. HER3EIN: I believe, Sir, tha: that was

_

el Bulletin 79-05.
j . i

i l

7| COMMISSONER McPHERSON: That would be the bulletin, |
. 1

.

i,

sI but you had an earlier notifica::en or this which you just- - - -

' didn' t pick up?
r

10 j MR. HER3EIN: It was not formal notifica:icn. Thisi

n
I
is the Nuclear Regulatory Com=ission Clearinghouse document,

I
12 a publica:ica to which we subscribe because i: does ::ntainf

I

ti! pertinent indus:ry information. Our technical people de look
14j through that and do review tha:.

.
!
,

's j CCMMI55IONER McPHERSON: Is that put cut by the
i

:e! government? ~

l
i

t7: MR. HER3EIN: I's not sure. ,i.

i
,!

ta CCMMI55IONER McPMERSCN: Is :ha: the Nuclear Regula: cry
,

Commission Clearinghouse documen:7mi

:c h MR. HER3EIN: We believe :ha:'s a cc:=ercial dccu=en:.
4

:rjThe Atomic Energy Clearinghouse.
d
1

:: L CChMI55IONER McPHERSON: I see. Se :: ;c ba:k and
.

. . , clear it ut., :he .'iRC i:self had ever ::1d y:u in an :hing
,

':e$:resen :: you bef0re March 23, .3 9, abcu: the :a',15 3essy*p
1

m e. a. $ $=w *. 4. .= a m. a o. n 'e .' s m.., o. .e. s. s e m a . s. =.. .a o. e. .m. a. - J ';,' w a. s* w* *. =. = : -;=.~..'* =..*.s.
s ' * ' ~'

=
^y y 7 <a ... p.-w . . . .

.
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I pressuri:er. Is that correct?

2} MR. HER3EIN: To the best of my knowledge, that is
.

3 correct.

d
COMMISSIONER McPHERSON: They had never written vou

.
. .

s anything to allert you to thac problem? '.

6 MR. HER3EIN: As I understand it, that's corract, Sir.
l

7' COMMISSIONER McPHERSON: And the only place you had
a seen it was in a ec=mercial docu=en and you had si= ply no

o paid tha: =uch attention to it when it came through in tha:
ie fo rm. Is thnc correct?

11 MR. HER3EIN: We had not paid attention :c it. I'm

1:, not sure that anyone saw it.
i

13 | COMMISSIONER McPHERSON: What is the typical industry
I

u! practice here? Don't you people ge: Icgether and talk abou:

the kind of problems you have en occasion in rade associaticasis-

,

i
ie or in technicians =eetings? -

,
i

37j MR. HER3EIN: Yes, we cer ainly do.
.

1s j COMMISSIONER McPHERSON: That problem never surfaced
'

-
i -

,,I in some of those meer.ings?i
'

,g ! MR. HER3EIN: No: .o the exten that we reme=bered;

y

.IFi: and we :cek it home and acted upen i:.
..

.

!

CCMMISSIONER McPHERSON: 'ha: about ecur plan:, as
!

l

,. !...

..fyou'say in your testimeny here: You have a ?lan- Opera:i:n3..q
u

3]ReviewCommitteeandyouhave-aNuclearPlan: Managemene-

Review and al* :hese are supposed :: be addressed :: safe:,..8 *

4

1

{
i

, - -, - - - , e i
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i l
i o.

)1 1 Would they ordinarily pick up infor:ation of this kind? It hasj
' : to Edo with your kind of plan ; it has :o do wi:h, obviously, a

i,

:| very important safety feature which practically melted your
i
;

ai plant down. Wouldn't that come to their attention?
.

.

si MR..HER3EIN: That kind of infor=ation is fed into ,

| )'
' r

e the plant in one =ethod by the General Office Review Board I
'

;

I

I. where we have consultants and members of Babcock 5 Wilcox staff7
-

t,

a periodically =eet Oc advise our company president on broad
,

9; issues of nuclear safety and radiation protection for our
:

I

to i c.ersonnel. We do through that group learn of indus:rv. e xt. e r i -
I
e

i,i ence in particular items that we should take action on.
f
,

However, the Davis-3ess.v transien was no 3entioned....;
.

i3 | by that group to the plan: staff. Also that Plan: Operations
> .

I
i

3,j, Review Committee, the review committee backing the Corporate i

l' i
i

! t echnical Support s:2::, also'ac: on the ,sind c:. .in:ormation- ..
. . .

,3
I

that you' mentioned. However, the Davis-Bessy inciden was . -,,
i
d

. .

'

,. ;i no t pickec. up cy e.:ner o: those groups anc conveyee to :net/

I
,

,s. paan; staff or to mysel:. as an 1:en rec,uiring further ac::.on..

t
'

CCMMISSICNER Mc?HER50N: Wha: would vou have done hadag.
*

4 i: been?
.e. . i

. -

3: MR. HER3EIN: Cer:ainly (we) would have reviewed

-. ' :he recommendations, examined the po:ential inelecentati:n and '

.

:: 15,. in my j udgment and in the j udgmen of those that advise
, me, .fei: tha: 1: was appropria:e, we wculi have pr:ceeded ::

.

:2ke
3 some action. To speculate :n jus: what we wculd have d:ne.

.

4-, ., ,. , 3- , - . . - ,.--y.
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is j ust that--pure speculation.1

CHAIRMAN KEMENY: Professor Pigford.
'

2 COMMISSIONER FIGFORD: Mr. Herbein, I think you, with

regard to this Davis-Bessy information, you received thata on ;

I

3 March 29 in Bulletin 79-05. Is that correct? .

3 MR. HER3EIN: To the best of my knowledge , that'is
.

7 CorreC:.
.

g CCMMI55IONER PIGFORD: New wasn' there attached to

that bulletin attachmen what they call A, 3, or C, which in,

fact was a communication sent out by NRC some time earlier, in,o

, ,1 either January of 1979 or ' 73, I'm not sure, concerning the

Davis-Bessy incident of over maybe a two-page me=c also giving37

some interpreta icn of it, sent ou; by NRC to the licensees?g
'

Is that correc:?'
,, ,

lMR. HER3EIN: Sir, I couldn't speak directly to that.',,

.
,

I would have to look at 79-05 to examine the at:achmen: abcut -

'
,,

which you are speaking. i,7,

I.
i

18 ! CCMNISSIONER PIGFORD: Yes. Of course, I'm act sure

I'm always correct in my unders:anding, but le: me assume :ha:to

it might have come in January of one of those years , 2: leas::o
.

:1 prior :o the acciden:. Then where would it have gene :: wi-hin.

a
I

:: - your organi:ation?

:3 MR. HER3EIN: This bulle:in?
4
l~:a CO.NL\tI55IONER PIGFOR2: Yes. No: ;-03; :he s: ach- |

|

;g e r.: :: it.

?.r '
t

e

- , --- . - - -
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1 MR. HER3EIli: Any bulle:in would come in to =y

licensing staff in Redding. It would'also go to the plan:2 1

;

I

3 staff. The document' would be read very carefully for specific 1

action required, and that action would subsequently be assigned |

4

5 and would be put into the tickler file and :he commi:=en: -

6 dates would be met.
,

7 COMMISSIONER FIGFORD: Yes, and I gather maybe the,

'

s point is,.just assuming for a momen it actually was sen out

, at the date I'm suggesting, tha: NRC didn't reques any

to specific response to it. I gather that's the point you're
n making, isn't it?

.

i; MR. HER3EIN: Again, of the three kinds of documents ,

is there is one that requires a response: That's a bulletin. A
.

circular and notice require no response.i,

,3 CCMMISSIONER PIGFORD: Yes. With regard c the

33 Michaelsen report, I'm going to again recite my understanding -

,

of the dates and if I'm incorrec:, please correc: ne. I said |
i7

,

that he first wrote this as a rough draf: in 19- while working',,

I.
,: o r _i v .s . ig

;

I

MR. HER3EIN: I believe : hat's correct, fir.0

.

COMMISSICNER FIGFORD: And -hen he sen some kind ofR1,

Y '. c o.o V , I don': know if a draf; cr formal, to the ACE 3 in earl.'."w
3 .

v9i;
1973. Do you knoW abou that?,

. , ,c

t i|
tC MR. HER35!N: I ~<new tha: there was an ex:hange f

-

4 ..

k i

* :om uni:2: ions. I wasn': aware :ha- he sen: i: : -he ACRS.v 3

4 *
5

,

b

- - -- -n - - -
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|1 COMMISSIONER FIGFORD: Well, and he sen; a copy to
}

2; 34W. Do you know abou: that?

|
.,

MR. HER3EIN: I was subseo,uently made aware that3:t
| :

his report was sen: to 35W.4

;

3 COMMISSIONER FIGFORD: Recently made aware of that?

6 MR. HER3EIN: Yes, Sir..
. . 4

7 COMMISSIONER PIGFORD: 35W then, to your knowledge,
,

l did no forward that information directly to the people whoe

9 own their plants?

MR. HER3EIN: Not th'at I saw i:, Sir.in
I

l COMMISSIONER FIGFORD: And it is also suggested thatii

I
i3 j it was sent, perhaps informally, to some people wi:hin the

Nuclear Regulatory Commission in 1973. Are you aware of that?i3

i,i MR . HER3,E IN : Jus generally, Sir.

COMMISSIONER FIGFORD: Now, let's take the ACRS. |i3
|

j When such a subject comes up, and apparen:1y this document was -

,,i ;

iI

,7 ; directed towards specifically the 35W reactors, does your i

i orZana:ation have some way of keeping in touch with wha: the ; ;

t

g

! '

. ACRS is considering? A: leas: I'm assuming :ha the ACRS had

some meeting to discuss that Michaelson document; I may be '

:o 1
1 -|

:l l If there were such a mee:ing, would your c:mpany ': ave' wrong. 1

l
'i
't I

:::, a way of knowing about i:? I
.t

!,

:: , MR. HER35IN: We wculd have a way, bu: I'm to: s: |
:1

:[surethat i: would ce a :Ormal me: hod. I know.:ha: :he ::mranv
-c

;3 i es r!Ceive, at leas: I belieVe We rece!Ye, 7o:i !s Of ACR3

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

as

' neetings and the subject =atter. To the extent that we would
i1 2 need to be aware or take action, we would rely on some of our | -

P

3 consultants and some of the legal firms who de keep an eye on

4j the ACRS proceedings.
!

5 MR. ARNOLD: Dr. Pigford, I migh just add a liitle

6 i bit to that. Within my organi:ation within the GPU Service
i

Corporation we have a licensing.section that does routinely7

i
,

se follow issues that are befo re the ACRS .
I

9 COMMISSIONER FIGFORD: Do you know, Mr. Arnold, if

to , this one then if the Michaelson report came up during 19 3 and

u: then that information was forwarded to your company?
:
I

i;| MR. ARNOLD: I do not know. I frankly doub: i:
,
f

33 ] because I think had there been significan: discussion on i: I
i

a would have been made aware of it.

15, COMMISSIONER P!GFORD: Do .vou have a copy of the !.

l 1

t e '! Michaelson report now? !
I ;

-

- :7 ! MR. ARNOLD: Yes, Sir, I do. I

i
,

i
l

ta ! CCMMISSIONER PIGFORD: And does i: address any c:her 4-

i ,

i:o! issues besides this one of the interpretation of :he pressuri:er
!

,

g! level? That's :co broad. Does i: address any other issues
l ,{li

i..itha: are partinen: to the safety and ::.:he Three Mile Island.. q

..'acciden:, besides the pressuri:er level?s. g i
.

3; MR. ARNCLD: I think ''i be in:.'ined :: chara::eri:e
3 the Michaelson report whi:h I've read, bu: * :an' really .'ai:

|to have studiti , bu: I W:uld chara: eri:e i: as 1:: kins 1
.|

.,

..

'

> .

___ _ . - - .
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1
1 the problems a plant of the 36W design may get in:o in the j

;

2 event of a small loss of coolan accident frc= the steam space |
*

. . . ,

l3 of the pressuri:er. And it assumes loss of one train of high
,

pressure inj ection, as I recall. And it identifies the diffi-4

.

5 culty with the remaining train of high pressure inj ection ::

6 provide sufficien =akeup to the plant with a pressure tha:
.

7 remains as a result of the si:e,of the break and the location
i

e of the break, and the possibility tha: there may be difficulty l
! !

9| encountered in Continuing to utili e the steam gener3 tor for I
,

1

to removal or heat. 1
'

it' So, to that extent, I think there are a number of

.

1: | issues that are raised within that report.
i

is ! CHAIRMAN KEMENY: Professor Taylcr.
.

t

34| COMMISSIONER TAYLOR: Mr. Dieckamp, I'd like to ask |
.

.
,

I
33 ; you or one of your colleagues to summari:e for us what you

I
,

!

33 | believe to be the present sta:e of the fuel in the TMI core ! -

.I I

37| inside the pressure vessel. If you can tell us wha: you believe
I

ig ; to be the fraction of the core that has had :he uranium oxide

g, fuel exposed directly to the wa:er, in other words, losses cladding
.

'
1

;g j completely, and, :o the ex:en: you can do this in a su==ary
! -

!1 .,, w a y , scr: of c,uantitatively tell us what your picture is and
1
1 Iwhat's out there righ: now., .

t

:: ( MR. DIECKAMP: Dr. Taylor, I shouli star: O f f b:.
'!

:4 saying tha: cur s:aff has nc: dcne any an2* ys:s o f :he specift:5
1

:3 :$ Ihe c:re hea ap ta (ph' , the :ir::niur. Water reacti:n. Or

.

- . . - . , - . - - - - - -
.
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1 what state it migh: be in. We had depended I think almos:

: totally on work that has been done by 36W, members of the
,

Industry Advisory Group, specifically some participan:s from3

,

EPRI, and EG5G and I think we also have seen some of the
.

4

s results of the NRC attempts to characteri:e the state of 'the
e core.

.
,

t
7' From those pieces of work, the ones tha: I as familiar

I

a{ with as of three or four weeks ago, it is my impression that

there is a general feeling that of the order of 30 to 60 percent,o

to or so of :irconium cladding was involved in the :irconiu=
I

it water reaction. I'm not sure that there is any way to be

i: i specific about the degree to which tha: reacted claddi:rg ori

i

is ! he resulting :irconium oxide is all frac:ured or spawled off
|
'

34 or to the exten: some of it still exists as a cladding hull,

but in the oxide rather :han in the metal form.33,
t
i

33 j There are some postulates tha: the fuel pelle:s fron i, ~ )<
' \

i . . .. t i

;7 | a signa:: cant number or. assecolies may, as a resu_: c:. losing !
. .

j
; ,

i >

I lig ! the mechanical integrity of the cladding, have kind of fallen
14

s
in ; out on to the grid spacers of the fuel assemblies :hemselves. |

.

i
! .

0 ! Some people think in terms of models tha involve layers of.

1 .
,

beds of pellets , things o f that sort. come c: tho s e '.<inds O f
'

,
,

,

:i things ve:e attempted to be deduced from lacking 2: the..
..a

n

' temperature differences of some of the end : ore thermocouples..

'LI
iunder various C Cling :endit *ns. '.

4. ,

Gne o[ the [*.injI we did ind, I n i .".N , o n ". e '

,

.

,w w ~ -- w - r -
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t
i

l 'I transition from the forced convection with just one pump !

2. operating down to the natural circula: ion condi:ica, we find
.,

3 that the temperature distributions are more uniform than what

seemed to be the case under forced convection. It certainly
4

5 indicated to us tha: the forced convection was imposing a''non-

uniform flow distribution through the core.6-
,

7 Again, I think that the ability to reconstruct,
a recreate or visuali:e the exac state of the fuel elements is

very limited on the basis of the physical data that are avail-9

io able to us.

11 Su: what I've jus: said, I think, represen:s my
i: ; understanding frem the reports that were available a few weeks

i

is ago.

i,t | CCMMISSIO5P.R TAYLOR: Now, presumably, this informa-

:1.sn developed by 36W and the other organi:ation you referred15
;

l
to, f?RI and possibly NRC, was rec:nstructed or was constructedj

~

33

;

from data tha some of which were observed during the course37
I

ta ! f, let's say, the several days of :he accident, the early i
t
, ,

gj stages of the accident also. In connection with those data, .!
'

i
8

6

g! what is the highes: temperature : hat you know of that has been I

l ~-

p{ seasured in that core any time? I tean neasured, not incurred.
t

. ::: MR. DIECKAMP: I am not positive of that. There are '

'.
$8

:: :. information available from Mr. Mi;1er f Our s:aff who ;s
a

i

24 1 scheduled !O testify OOmor:0w,-bt! i: 13 ny understandins Ohl:

;3 during the COcrse Of the nornir.; :n the I3th he asked a 7.eO;er

|

,.
7 -
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of the staff to.go down into the cable spreading room'andi

2 attempt to measure the millivoit readings in some thermocouples.

.

3 that were terminated there. If one takes those millivolt

readings and if one converts those to temperature, whatevera

.

s :hermoccuple they are, and makes no assumption tha: theres, any

6 kind of a malfunction, other kind of millivolt source or shorts
~

or shunts, then one implies te=pera:ures of the order of7

Ia. 2400 degrees Fahrenhei:. I think a: :he same time those
, readings showed an adj acent channel slightly in excess of

io 200 degrees at the time people were quite suspect of :he =ean-
I

ing of that measurement, whatever it was measuring.it

, i: | COMMISSIONER TAYLOR: Roughly, when were those mea-

33 surements made; that is, when millivoltmeters were put on :o
I the thermocouple terminal, roughly?y

.

MR. DIECKAMP: Let me ask.whether Herbein knows.i3

i3 Again, I think your bes wi: ness on :his will be Gary .'liller
|

-

I
,7 tomorrow morning. Jack, do you know when?

|,

I MR. HER3EIN: No, I don't know specifically.
-

la-
-

+

1

COMMISSIONER; TAYLOR: I guess we'll ask ::morr:w. 1i
,,i

j
i ,

:o | I'd like to ask now, when did you become aware of a: leas: :he i'! '

)
,, ; high likelihood thc: a large fraction, not one percen: but a: |

' .s
. . ,

| least 10 or 20 or perhaps 30 or 20 percen:, of the care had::
=t

e los ::s clac. . .cing and :n.ere: ore :ne .:arrier, :ne ::.:s: barrier
.

- -. . . .

:3 i'
y

between the fission p;cducts and the ecoling water running,e ,
s

thr: ugh the'rea :::, when did you firs: ::me :: believe :ha:

,
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.

1 ,.

i that had happened?

2 MR. DIECKAMP: I can trace my evn awareness in a few
,

*

3 steps. When I first':alked to Mr. Arnold and to Mr. Crei::
d on Wednesday morning in the time period of 9:00 to 10:00 a.m.,

5 they made mention.to me tha: there was :he likelihood or the

o probability of fuel damage. My immediate reaction to them was

7 that I fel: that we should be careful about that observation

a because it was-my understanding tha: the emergency cooling

9 system was supposed to prevent that from happening.
! .

.

10 1 My next level of awareness came on Thursday, the day
I
.

11 after the accident, when from Mr. Herbein there was general
|

1: - description of the state of the thing Es involving significan

is fuel damage.

14 I think to ge: to the next level of understanding of

ts converting significant fuel damage into 50 or 60 percent of

i6 the cladding being reac:ed, I think we have to go :o the :ime
'

i i

ty ; period of Friday or Saturday at which time :here was an ability;
.

i

la ! :o estimate the amoun: of hydrogen :na: night have been reac:ed.
I

-
i

t, | in the containment building and also the a=ount c: nycrogen in
i.
4:oh the primary cocian: system, :he bubble, hydergen bubble tha:
:1
n

3 jwas present, and from back calculating that amoun of hydrogen

i- . . of the :. adding having reacted...!::o :.::er 30 or 50 percen: :
. . ' . .

9

CONNI53!CNER TAYLOR: On this firs: --. , - ,.
.s.

:I

J CHAIDWi .'EME.'iY: One comen:, please. Mr. Arno:.d, :(
4.

ga:her You *4ere *ne of'-he people who **15 Mr. Dieckamp on
2

* .

.

|

|
. ._;...-._. ~ _ _ . _ . _ ... __ . . . . _ , , - . , . . _ m.~- _.__,,,.,,__.,.,.,m,.,_..._.,,,,,~._,. . . . ., . . - , , , . _ . .
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.

Wednesday morning of the possibility of damage to the core.1

} 2. Did I understand that correctly?

3 MR. ARNOLD: Yes, Sir. -

4 CHAIDIAN KEMENY: And that Mr. Dieckamp responded
,

|

that his understanding was that high pressure injectica system5
;

e should prevent that. Did you tell Mr. Dieckamp at the ,:ime jl

! !

7 that the high pressure inj ection system was hardly used a: all
l
1

e during the accident?

, MR. ARNOLD: No, I certainly didn't. I was not aware
.

of the details of the operation of the high pressure inj ectionto

,, sys:em. .

'
i

3; j CHAIDIAN KDIENY: I see.
. ,

i3 COMMISSIONER TAYLOR: Going bac's to your ::rst nin:..

34 , let's say, tha: there may have been fuel damage, I guess you
|

33 |said Wednesday morning at 9:00 o' clock or some:hing like : hat,
,

!what was though to be :he possible charac:er a: :na: camage
|g|
'

and :he cause, other than simply just overheating? Specifically,g

,3 a was i: already a: tha: time being speculated, suggested possibly,i

!

i t

19 : tha: temperatures might have' reached :he poin. at which the
. ,
: .

gj :irconium cladding in wa er or steam might have reacted? Was
I -.

there any suggestica of tha; possibility Wednesday norning?,,q
a

2: ! MR. DI5CKAMP: No sug2 sti0n 2f :ha kind Came 'Y''

;\

attention. It was simply, I think, a chara::eri:a: ion tha::
,

3 fuel damage.had to have occurred in Order :: 1:: un: for :he

kind of radiatica releases tha: were :bserved in the p;an . 7:
.

3

.

. -- n - . -. -
,7-
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'
my knowledge, there were no inferences of how much damage or

'

i what mechanism. None were conveyed :o me. If I tried to
i
s

3~ recreate my own presumptions, they probably would have :hought

in terms of local overheating and some swelling and cracking of4

5 cladding.

el I don't think the possibili:les of hydrogen or
I

*

I :irconium water reaction entered my mind on tha: first day.7

.

a COSNISSIONER TAYLOR: Now, on the matter of, which I

guess was on lots of peoples ' minds certainly by Friday or9

to Saturday, :he question of whether there had been any ac:ual

ti melting of the core, I'd like :o ask :wo ques: tons. Firs: of

all, are you aware of the existence of a mix:ure , a eu:ec:ici: r
I

of uranium oxide and :irconium or :irconium oxide whi:h has ais

i4| substantially lower melting poin: than uranium oxide itself?
I

33 , As I understand it, this eutecti:, when 1: exis:3, would
I
,

i, involve uranium oxide fuel ma:erial if it had formed. : hat this ~

i7, melts a: a temperature about 1,000 degrees Fahrenhet: 'elowo
;
' -

ig ! the melting tempera:ure of :he uranium oxide. |
.
-,

| |
'

Has this been discussed with you, suggested :o you, j,,

i.is it in your consciousness a: all, le:'s say, that the
|

;g
| , ,

possibili:y of :he forma: ion of somethin; :ha- d'" '- # 4c: r.el:?,,

,,.Has :ha: come to your c::en:ica?
..a

b

. MR. J IICK. gip : I certainly had no prior awareness

.;

of-

005NI55IONER TAYLOR: 1e: r.e say, as :i r' ;h: new..,
...

,

e

e



- -_

_

.

:

1 MR. DIECKAMP: I recall one occasion during discus-
'- 2 sions wi:h the Industry Advisory Group personnel of some men-

r

tion of a :irconium uraniu= oxide eutectic and the reason Is

recall is because my own rsaction was one of surprise tha4
,

there would be such a thing. My own reaction was: daesn't the3,

i
i

oxide form of the uranium prsvent significant reaction with the!
I

6

.

7 irconium? That's the extent of that and the discussion did I

a not go to the point of the details of the reduction and the
, selting point or things of that sort.

ic COMMISSIONER TAYLOR: Well, let me ask this, then.
d.ave any of you or are any of you aware of a pre 3. .33

. m: nary set

t ,. ; of calculations by the NRC Reac or Safe:v. car:--I don': know
.

whether it's the Office of Reactor Safety--to the effect that
{

33
\

' \

this may well have happened? Were you aware of a writ:en !n

memorandum to that effec:?,3

i,6 , Let me say the reason that I'm asking this is that I
|
i

. --

,6
I

beca=e aware of this about 10 days ago, and it was :he firs: I I
,7

,i -

had ever heard of this eutectic. I was very surprised and i- |

,,

,

put in my sind a rathe di .e... .n. p.4 -.,,re n ow one would have !
I

to . . --- n-

!

felt if one knew this mi2h: happen during the time at which you!,o.

ybegan to have a handle on the 0,uan:ita:ive core damage.
.s

I,i

3

:hink one sigh: have fel: somewha- differently,, , .

. . ,
#

;3 j have any of You seen a written SC:cun: of this
|

l| a t t e=p :
to suddle the situation in :he ::re that has led to--!p

>;

3' don't hinN it's fair O .SRC 00 say a On01usi0n :0 his !ffec --,
b

-_



|

46 |i ,

' | but a: leas a possibili:v :ha? :his sav have happened?
i

:
.,% 9

*

2
MR. DIECIAMP: If we can indulege :he word " awareness,,"

3

i =y awareness, again, is no: or :he spec:...::cs or :n.a: and a. . nave
. . .

.

r
\

d '

not seen the memorandum myself, but I was told of an analytical
S

i attemu.t or effor: on the part of ei:her the NRC or some sup- ',

$

)>

i porting national lab to attemp to add together all of the I

*
1

3

7

energy contributing phenomena and the specific one centioned
I

s 1*o e a :.Se .4 e was, A' ga.-a., .ba . *..b.a. .i....~.4'- w a . =. .
*. .m

. -

5| reaction is exo:her=ic and therefore could also have added sc ei

ic
energy to the system and night have brougn: things closer :o

11 celting.

i: -
| I don' . ca'.', . '. u .4. , ''. a . . .'. .' - - v ' s a 5 - a c 4. . . -.. . . . , . . ___s '

4

conclusion or credible conclusion re'a:ive to nel ing.13

I don't
-

ia . .- . a .' l a..v, co..va.sa.4.7 .- ..'.a . .= # # = . . .. . . ., ...
f

is| GAIRMAN KEMENY: Cottissioner _~ewis.I
|i . .. . 1ie - LOMMisot0N.R Lc. DIS: I'c. ::.<e :: accress this :: - !

.. . .|
. .

- t

,, ;. .,t c.. 4,., we b.av..'. . Sea.2 .# - ~ : '
1. . ... .'. .i.. . .- d a y . . - . "... a . w a 's

-. . ..-
... .

-

.g ! .b. a ". a. be... abl.= .o sea., . . ' . . - . a.a
!
:. .

'.. a .-. ..3 '- '

....i.. 3 s . .k. a . . . - . .. a .' .' v,
-. '

.
4 ,

a . . ]' u s . ..o . v. o .'s .' .. - .in ..'.a p.i...., 2...> . av'L= . . " . . ' . = .i - so ' . .
.. , . .
$..

-. . '

2, .

I
*

.o - o *- . e r -la*~s. ''le ~# u~ > - b a s 3a"-s-=s w. .*
e * '

.' =. a ^ - - E a .. d 'v . =. .# - - - i,
* 4'. ~

- .
- -.-

i.:: | the operators didn' believe wha they were seeing. We i:und
*%

i

i. - . . that valves that were sur..cosed :o be : pen were -losed; -ha-
a

:: o . .'. e . s u' ...'.= s '. = ~=. '..' ' .' =.~. b v.~ 13 .= , .e . . ' 2 ~. . - . . .
. . -. . .

,

m. a. _ .i . . . a. . . .
. . ; 4. , .. 24 .., .

a .a. a .
. . ... . . .

. . . . . ....y,,.. .. .. : .= . .

.$.........$ ..t.e . . . . . .
: ., w ..g 6. 4 M...M.g . q g

M. . . . , -j.go g g.. . . . ... . *

e..e .... .. .. . f -.. ..

6

! |
|

-
.

1

-,
. - _ . _ _ _ . _________ _ __ _ __.____ _ _
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r

li other words, is your priority firs: of all, keep it going so
:: we can sake money; and second, make sure :he equipmen: is

.

3 running; and then third, caybe we'll worry abou: the possibili:r

of reactor damage and radiation? Nhat is the philosophy that
d

!

is passed down from your office down to :he people who work5 *

6 there?

7 MR. CREIT : Our philosophy, number one, is that

a safety is on top of the list; it has to be. We would not want

o to operate the plant if we didn't think i: could be done
.

to safely. I'm sure as a resul 'of this accident we certainly are
,

11 going to learn many :hings and we would feel : hat from this

i. learning experience that the plant should be in a safer condi- '

is tion. Bu: safety has to be a number one priori:y.
.

>

i4 ' COMMISSIO3ER LEWIS: Well, if that has been your

is priority, why were so many things not functioning or considered
,

i3 unreliable by the operators? In other words, is :here a line i-

>

i7 a: which you say it's okay :o le: certain pieces of equipten: i
'

| |

t

ra| not be in an operative condition? 3ecause that is really one j

| '
i

i, j reason why the operators were confused a: :he :ime Of :his !
; )

accident, is tha they saw a guage and they said ": hat's been j;e,

i
'

' s
;i leaking; we're r.o: going :o believe tha:." They :ried :: : urn

,
;

;; s on a pump and it didn': work. Something was shu: :ha: shculd
f

'

3, have been co.en.a ;
_

, . . h . ..

4 r.:1 :. sis 1=eus:ry :ha: xcu realix did= : care ,=cush :: r.a a s.,

_. . _ . . . _ . _ _ _ - - . _ _ ..
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I sure tha: those :hings were working. Then when you had an i

2 accident, you couldn't handle 1:.
_

s

3 MR. CREIT : I: does give that impression when you4

4 look at the collection of ite=s that you are referring to, and
5 yet in icoking back during the tes year, the year before the

e unit was put up to 100 percent.of power, looking back over the
.

7 testing procedures that had occurred, I believe we would agree

a that it is a fairly extensive testing program which is used I

o before the uni is taken up to :ha: level.

io I would like to say one thing. I don't believe that

i:'s a truly fair representa: ion to say :ha: the operatorsit

n felt tha a lot of their indica ions were unreliable and tha:
a much of their equipment was ineperativ,e. I believe, in retro-

i, spect, it doc 2 appear now tha: the pressurizer level indicatierJ

u was ambiguous and misleading. I don't believe tha: :he
it opera: ors felt that that was the case at the time this accidend ~

i occurred. I feel that they did believe their instruments andi7
i l
i

one of the difficulties : hey had was trying :o resolve this
| |

i,

|increased level in the pressuri:er, :his solid water indica:ior),,

with the decreasing pressure. Tha: was an experience they had !
3

i
-

I t

,, , no : been pu: through be fore , one tha: they.had nc: necessarily i. .

b
..g_been : rained on...

1 c:u:.ua :emm xr. :urbein, as an examp;e. shen,3. i
||

Chey were asked abou: the tests which %ere 20in; ou: Of'that

fa cus PC.:.'l valve, : hey said well, they weren't paying any
(
\
t

1 -

i
!

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

-
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! ac
. -

:
i
!

ti a::ention to that because that valve leaked ner ally. ,

i
I:; MR. HER3EIN: Nell, there has been with Uni: 1 ands_ .

I
,

2; with Uni: 2 some history of leakage pas: the electromatic
4

4! relief disconcei . To the extent tha: they viewed the tail
.

i

3 pipe thermocouple indica:icns and saw tha: they were on the
!

3,| order of 220 or 230 degrees and attributed tha: to valv.e leak- |
-| age, I can understand that. I'm net sure that I agree, cer-

,

si tainly in retrospect, that that was a proper assumption. But
i

;

t

1,j I can understand why they though: ha:. 1
.

ja | But I don't believe tha: their nisinterpretation of
I

,? . . . . . . . .. . . ,,in:or=ation inc..icates :.ney re.,: :na: :ne incications avai, actei, t

., ., ;, 0 them were unreliable.
i

1.,1 MR. DIECKAMP: Ms . Lewis , I wender if we could return
i
t

to the dollar incentive, because it is one tha: ceces ut. many14 .

I

1

times. The poin: : hat I would like 0 =ake is certainly the,,; '

..
I

i

,, j =anagemen:, and I think the operators, too, take great pride ;

.,

,
.

i ! l
4 .,. ..y4. . , .n 3, .o ..., .&.e p.33n: e..44.4 n.3y 4 o..;e. .o se...e . .... . . -. ..

. . . . . . . < . . . ... .
.

cus:c=ers with the icw-cos: energy tha: i: makes available. .,,

\
.

,

,m. 4

. . ' ine XeV. pein* tha* I wCua. wan :C na e :O V.Cu is
'. J
!. . .,

j
. . . i

.
:na: : t s.e p., an: operates .nal:. c: :.5.e time e r :.5.r e e - qua r t e r s

. ,

. . . .
.

..

1l : c - . . . . . . ; . ..'-
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3| utility regulations.
i

- .

2 CHAIRMAN KEMENY: Commissioner McBride..

I

3i COMMISSIONER Mc3 RID 3: I'd like to ask a c,uestion as
i

d to when Uni: 2 was put on line and acting co==ercially?
,

I

5 MR. DIECKAMP: We declared the plant co==ercial on -

Dece=ber 30 of'1978 and I should point out, though, tha: that6,

;
,

7 is a word of art. I'm sure you are aware :he plant received !
i

s! its operating license on February 3, 1973; went critical, tha:
9 is, first chain reaction, on March 23, and produced net '

to electrical power a few weeks thereafter.

11 When I refer to the co==ercial date being a word of

it art, wha: tha: really is is a time at which we changed the

ia j bookkeeping so that we are no longer capitali:ing the operating
i~

ta ' expenses or the financing charges and we begin to charge : hose

i3 directly and begin to reflect, hopefully hough regula: ion,
|

,i
se tha: the costs of the plant are now being prorated over :ne

j

17 Cus:cCers Who are enjoying the output from that plant.

ta : 3ut i: has nothing Oc do with the plan 's operabill:v.t,
i, I or the plan:'s safety. Sure, i: has to do wi:h operability

4

in the sense tha: you don't wan: :o begin that bef re ycu feel |cl
I

(.,I tha: :he plan: is an effective pr:ducer of elec:rici:y.
d
1 COM4I55IONER Mc3 RIDE: Was the date 2ecember 30..

selected because of anv. tar-1:ula none:ary ::nsiderati:n tha:. . .
.a. .

1 i

might be ::Cing :: Wards :he c Opany? What was the "ir;;m-!
.J.

' stan es, then, tha 3 aid Decenber 30 is *he ia)*, instead *f a,,
..



- .

s,.

I man-h later, 60 days later, or whatever?
I

I
2 MR. DIECKAMP: December 30 tended to be a significan:!i

:
1

3| date in terms of having the plan: in service during what,
1 .

i

dj under utility regulation, is called :he "tes year." That is
i

|

5: the time period during which costs and expenses and investmen:

are all normali:ed in order to determine the ra:ss that,will be6

i

7!usedinchargingtothecusiccers. The tes: year tends to be
,

I

e significant because of things that occur outside Of the tes:

, year, it offers a legal opportuni y to exclude those costs.

to But, again, in terms of the plan:'s operability and

it its testing, there was no impact of that date.

1: COMMISSIONER Mc3 RIDE: !: has been sta:ed that one cf
is the considerations for tha date was a 540 nillion tax wri:e-,

' off and participation in a $a9 million rate increase. Nas tha:i4

t any consideration? '

i3 MR. DIECI. AMP: The 549 nillion ra e increase is the
I

,

i, , e.n.e .w . *
was akda.,, e a . 3 . .. ~. 3 i.n .e..s o# ..'.a. o . . a. . . s v* .# i. . . . 2 . .. m . . . .

- .w 2 :4 .
ra ' -"e *e-- .a -a-'---*- d '*ai 4- a -=s 'vaa- -"'a -""a -=-" --- s us - i-- - - ' - - =--*-**

i i
I

With respect to the other 340 million, which I presume is the,,

f

investmen: tax credit, again, that item flows all :: :he con. 1

I
.,
..

4
,

,! s.. e. a..;.. ....,42..s .o .a.. w,.e.2. -

..,.e ....... ..;
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t

t the plan: had been closed, from March 23, 1973 up to December 30

2, because of repairs. Do you recall the number of days tha: i
i

3| had been closed for repairs during :ha peried?
I
4

4! MR. DIECIAMP: I don't recall the specific days but
t

i

s{ the plant did encounter rome very defini:e problems during the '

e startup program and I think it night be app ropriate for j
!,

i

7| Mr. Arnold Oc enumerate what those major time biccks were
|

i

a; associated with.
I
,

o| MR. ARNOLD: I haven't reviewed :hese recently, but
1

-1

m. . ! let me see if I can recall.

ii j C0hD(ISSIONER Mc3 RIDS: Nas i: ' 95 days closed for.

,. I repairs.
't

i
!

i3 ' MR. ARNOLD: As far as how many days we were down

for repairs. April 23, I believe, through September 13 woulda

; be close. It depends en all the days :ha: were included. Su:,,i i
*

i,
!

.
I wouldn't be surorised a: the nu=ber of days which the plan:.c i -

1

3. : was down subsequent to receiving the li:ense pri:r :o ::c-
I

,

I
mercial was anywhere Oc 195 days. I -hink the importan:

{,,

i
. . . . .

. . ,! perspec::ve w :.g:.. n wn:ca :o p3 ace tha , though, is :n.a: the j
.

;..

I
.

I

,, ! plant had, prior to even receiving i:s Operating license, '

;
. . ,

I t

!
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so
.

i reservation in my mind as Oc the readiness of the plan:
,t :o

'

2 operate. In fact, had it not been declared cot =ercial, we

would have then done nothing differently from an operational3

standpoint. 'The plant would have been placed on the line; ita

5, would have delivered power into the grid, and from the plan:

6 viewpoint, they would not have known the difference; in, fact ,
7 did not know the difference.

a CHAIRMAN EDENY: Mr. Lundin.

9 MR. LUNDIN: Mr. Dieckamp, you sta:ed earlier in

io your testimony, I believe, that Mr. Arnold was responsible for

it plant. design. Is that correct.

: MR. DIECK.OlP: Yes.

MR. LUNDIN: Then, Mr. Arnold, could you describe for,g

as briefly the rationale that is used for sealing or isolatingi,

con:ainment on the basis of in:ernal building pressure ratherg

i

i, | than some c her signal such as radiatica level or actuation of '

.

i

i7: the e=ergency cooling sys:et?

ta MR. ARNOLD: I think in a general sense, Mr. Lundin,

to , tha: the selection of the four pound signal for building
I

.:o isolatica provides assurance tha the need for, and tha: '

I

signal is used in conjuncti:n with a icw pressure signal, and:t
.

I it identifies the need fe; building isola:ica within our2:

'

2:p ana*yses-in :he event of.:he loss of':: alan: in:o c:ntainment..

i

:[i In ::her words, ! believe :he ana*.yses showed :ha: if we'wereL

!

i .n. - r.0".2: he f:ur .Ocund ir. ::r. lir..r.en" .cressure, " hen :r.ere
,

I

l-
,

l

|
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!
,

I probably was not a significant, at least, release into the i

containment building.
I

3 MR. LUNDIN: Do you feel today in retrospect tha: |
|
ilooking back on the accident that isolating on a 4 psig pressurea

5 is the right way to continue?

e MR. ARNOLD: That's a subject that we're reviewing
7 right now. I think it's very important to reali:e tha: the

a con:ainment isolation does put the plant in a condition where

many of the normal systems or the systems : hat normally provide,

3e sup po r,t for the reactor would be in a off normal condition and

I think that needs to be fully analy:ed.it

t: We are looking a: the advisability of changing the
design criteria for isolation. But I don't think :he answer33

is that obvious.y

MR. LUNDIN: Thank you. What is your view :odayi3

about how radioactive substances did actually escape from a -16 -

nuclear system that is supposed :o provide con:ainmen; in an,7

i
4

emergency?
13 :.

I

t o l' MR. ARNOLD: I': sorrv, Sir, I didn': hear. -
'

|

>LR . LUNDIN: How do vou view today or costulate :he !
20 ' - -

i

se: hod of release of radica::ive substances fro: a plan: under>

:' ,

i

! emergency conditions? How did the radioactivi:y ge: ou; in :
'

,ip:he biosphere during this'acciden:?
.,
4e 1

b

s !| MR. ARSCLD: I :hink :he maj:r pa:hway was, and le::
!

Oe .lus: preface Oy re ar!" by savir.3 tha! this ;s still a matter'*: ' *
.. ,

!

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ._. _ _ , _ -
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1

that we're investigating--we are not confiden tha: we have1

!:I eliminated all the possible pathways as being sources for
*

,

I

.:| transfer of radioactivity from the containment to the auxiliary ,i
*

,

,

43 b ua. lc. .ing.
i .

'

s But quite clearly, substantial amounts of radioactive
! coolant were let down from the-reactor coolant system into3

,

~

7; tanks in the auxiliary building during the several hours

a subsequent to the failure of fuel. I think that a major par:

of the radioactive transport can probably attributed to that,

ie f pathway.
i

11 | MR. LUNDIN: And then it had :o ge from the ausiliaryI

l

1: building.out into the surrounding a:mosphere. Have you

1| speculated on that a: this time?
I

i
!

14 | MR. ARNOLD: Well, once it was in the auxiliary
i

l

i3 ' building, there was the potential for i: to release the

vola:ile radioactive materials from the liquids, either through -:3,

i

17 ! packing leaks, pump seal leak-off, those :ypes of pathways.
1

! ..

ta ina: would have been collected .n :ne ven::.lation system of |
. .

f
'

,

the. auxiliary building and in :he fuel handling building, andra 6

i
,

3| subsequently ven:ed out through.the exhaus: staff. The iodinet:

::t was initially almost completely renoved, but the noble gasi.
t ,

..N. releases'during :he firs: couple days.were subs:an:ial.
.

!.

:

::] MR. LUSD 5: Thank you. We also'no-iced, 'tr. Ar.o'd,,.

:4 , tha: there ar3 several possibly significan:. differences in

:! the d3 sign be weer. -he L'r.i: 1 and Cr.i t . d your plan:5. ~0:. .

e

m *
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.

I example, the feed water by-pass around the polishers occurs
.

.

2
! automatically in Uni: 1 and requires a manual human interven-
|

3' tion, as I understand it, in Unit 2. With that as an example,

could you comment on how differences in your plan: such as4

:

si this are resolved or rationali:ed from a safety point of view?
u -

1

i

oj MR. ARNOLD: I don't think that we specifically com ,

1

7i pare.the design of Unit 2 agains: :he design of Uni: 1 :o
1
I

a! ra:ionali:e safety issues. I think, as in the licensing of any
1,

o! plant, the safety evaluation of the design is based upon com-
.

I
'

4

to parison with NRC regulations, the safety review plan that the
,

u NRC has, the codes to which the systems must comply with. I

i2 think : hat that process proceeds independently of :he parti-

cular design of another unit.
g|-
ta MR. LUNDIN: The design of each plan is sort of

iu laid up agains regulation and licensing requiremen:s ra:her

than prior experiences in other plants or engineering and - iis
:

7 operational evalua: ions of differen: plan:s independent o f the
i

I ,

'

is regulatory recuirements?
i-

i
'

I
i

to MR. ARNOLD: I would sugges: tha: the regulatory I

'i

I
| !

recuirements encommass those ex:eriences. t, , ,

!. . .
'

,

:i h CHAIRMAN KIMENY: Mr. Arnold, s ticking :D : hat
J

x specific example, why was i: decided to take the by-pass ti..

,

.. . the polishers not automatic?

.a ,

?

! MR. ARSCLD: I'm scrry, Dr. Zemenv, but can't
- ~.,

. . answer that specifically.

.

9 w _ _ , . . , _ . . _ , . . _ , , .
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l' CRAIRMA" KEMENY: Several Commissioners have asked '

, . . . . .

, :or the floor, an, A saw Co==. ssioner ,.,g:or, ::.:st.- .

3 COMMISSIONER FIGFORD: This is directed to Mr.

4 Arnold. I want to return to the issue of the earlier indica-
$| tions from Davis-Sessy of possible problems in in:erpreting

1

6! pressuri:er level, and also on failure of relief valves,. I-

,

1
7' finally located wha: I thought existed in the NRC Inspection

a Enforcement Sulle:ing 79-05, dated April 1, actually. What

they are presenting to the people to who= they sen: this is9

ic ; in fact what is entitled " excerpt from me=orandu: entitled
i

|

til ' conveying new information to licensing boards' concerning
i

1: Davis-3essy units 2 and 3 and Midland uni:s 1 and .." And i:

1

13 is dated January 8, 1979. So that, in' deed, says i: went to | .

i )
u; licensing boards and =y =escry was incorrect,

i

33 | However, in that document it does refer to an

to inspection and enforce =en: repor: 50-3467306, which ! suecose I
-

; \

,7 is a 19*S report. Don't inspection enforcemen: reports go cu: |
,

i .

g| :o :he licensees?
i ,

'
|

MR. ARNOLD: The inspection and enfor:ecen: recor:s jw
i

t

.',| go into the public docu=en: room and I believe tha: they are !
i

sv.e ;mes 2. _a...,d, . .o..:,no. .u.e .,.:.. , ,a. . . , a. ......
,, .. - .... .. . . . . w. .. . n. .. a. .. .... .,

.. . s . . , ?. 4 . u. a. C1,a.a. .u.....e ,.tu.42.a. .... .. .u.a. v..t.. .u. . u., e .4
.

3. .a. . . . .. .. .. . . .. . .. ...fi
'

..:....s. ., ,.g., e. .. .,, a....,c...u.<,,,...i..........a. a.
.

g.......... ... .. .., .. . .. . . . . . . < . .
..

. . . .. .

..

If

|t .. 44.,..e .ss .a. ao. * ,. w.
*

. . . . . . . . . . . .4.

C a W' 1'. . .; ? a v ; "% O. *. r T." .*. 5 $. t . . %. . a. J . ..
*

*.....J *. A,..v....
. .... ..3.. w.. .. . .. . . ,,, ..

..

1
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1 sugges t one- thing as follow-up , . if it 's pe rmis sible , :o ask
,

these people to determine from their records if they received
'

s

3 that inspection and enforcement report, when, and wha: 1:s

history was through the review organi:stion.a

s. CHAIRMAN KEMENY: Mr. Arncid, I do request that
!

e from you.
-

i

7! MR. ARNOLD: We will certainly a:tecp: to do tha:.
I

3! CHAIRMAN KEMENY: Thank you. Nent, Cocsissioner

o< Haggerty.
|

to ' COMMISSIONER HAGGERTY: On March 23 Uni: I was

n operating at 97 percent power. Wha: kind of, events with

i: f respect ?,o that, for example, would determine whe:her you
i
i

i3 | could declare a unit commercial or nc: on the previous
1
Iy' Dece=ber 30? What were the criteria : hat would =ake you say

on Dece.nber 30 the unit was commercial?
33

MR. DIECKAMP: There are not specific criteria that;,,

i

.

for h in any kind of documen:. There are Federalare set. , . .
1

I Power Commission rules, however, : hat say ths: within ':] davs.i .,a. j
-

of the firs power opera: ion of a plan: i: must be declared |,,
t
i

commercial, and by that I mean the bookkeeping changed; :: I;g ,
!

one must provide to the Federal ?:wer C:::ission specifi:
,, a, .

h

,,1 explanation of why no*.
.. |

.

$ 46 W $ 6 64 4 ) 44 8

.a .;

ceeding of considerable interest, we se: f:rth o thei
,4.

'

Pennsy'.vania Pub'i: L':ility C:enis si:n 50:e time I :hink in.

c
.

-w
~
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| the middle of 1973 a very detailed plan for theI
test program

I
: that we said that we would accomplish prior :o declaring the
3 plant commercial. So, in effect, we asserted our own set of

criterian, and in general, those cri:eria were to adop: thea

5 groundrules or the test requirements tha: had been se fo rth

oj in the plant's license as items tha: had to be completed
. ,

7! precedent to operation at full pcwer.
i

I

s| So then when we had comple:ed those :ests, we were
I

9| in a posi: ton to declare that plant commercial.
,

io COMMISSIONER HAGCERTY: Were you opera:ing a: full
i

ti j power in December?
|
; -

i:! NR. DIECKAMP : ile operated for a very brief : ire at
i

l

i: ; 100 percent of power. This, again, gets to be a very narrow
1

14; technical detail. We had a detail problem in terms of ficw
I

I

33 instrumentation and specific limita:!cns in the :echnical

re specift:ations relative :o that flow, and I think 3cb Arnold - '

l !i or Jack Herbein would be able to :ccmen: on that in more ,'17
'
. ,

I |

1e j detail.
{

I
,

l !
'

i,1 MR. ARNOLD: If it is desired. Bu: :he :
1

effect of it was to limit us to about 97 or 93 cer:en: flow,c.
.

;, ; and wc had Operated 2: that higher level in Decencer pri:: ::

lgoingc:mmercial, |..
--

! i

C05NISSIONER it;0G2RTY - 50 from an :; era:i na;.

,

standpoin:, there was no real subs:an:121 nange fr:m !,J.
|

Sicimbir =h : Nar:n 3

e |

_. _ '

-
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1 MR. ARNOLD: 'No, Sir; that's correct.

t 2 CHAIRMAN IEMENY: Professor Marre::.s.

3 CCMMISSIONER MARRETT: I'd like to return to a

comment of Chairman "emeny's earlier question dealing wi:h the4

i
i

5j control roo=, I believe in response to his ques: ion you
,

e indicated that the control rooms in both TMI 1 and 2 are |

highly competitive, or they are equivalen: to what you would7

I.

s find in other utility plants , is tha: right, other primarily
,' fossil fuel plants, so tha: there's little diffe:ence in terms

to of the state of the ar:?

n' MR. HER3EIN: Nuclear or fossil; I would say they

3 are co= parable .

33 COMMISSIONER MARRETT: Su: tha: :hese are no:

,,I comparable to plants that are found in the other se::ings he

mentioned--the Navy reactor program, other universi y research33

se::ings; is :ha: -- ?
.

,,

MR. HERBEIN: I couldn': speak to :he resear:h pro-,,

gram set:ings. And the analogy between commercial nuclear,,

| plant and a Naval propulsion plant, in some respects, migh; be

valid, but in general I don't believe it is.
,0. i'

!

CCMMISSIONER MARRETT: Su: you were suggesting that>

~
,

i . .

:nere proca..civ tre advances in ::mputing that your plants have. . , .

. . ,

no: kep up with, if I ::uld pu i: hat way.
,

.

1 ,.. L. - . .. . ,4P : ..s. Marre: , I certai..ly was w:.1'.i.g:L :w ..,1 .v,. .u
- ,

,

c .. ..
. 4w. .. . e ..es.a. . a. . . , - , . ,c . . .. a
., ...

..1.;.1 ,.. ..,.,. . . . . 2 . . . . . . . . ... .. ... 3... . . -.
. . -
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i !
.

l i. relate to data simulation and da a display : hat could be used
I
,

,
2j :o advantage in :hese plants that we are generally no using.

!

Oj today.

4 COMMISSIONER MARRETT: I'd like to ask, what becomes
i

I
3, the relevant basis for comparison? Are you saying primarily

|

3| that for the nuclear plants it is really what's going on in the
,

! fossil fuel plants and it's a ma :er of asking how far ahead7
I
,

g!, are we of the fossil plants in some =at:ers of design? Is tha:
l

,| the kind of comparison?
i

|

,3 1 MR. HER3EIN: No, I wouldn't say that. I would say
i

i

it's what has been the experience in the nuclear plants :ha:i.
ii

I
I

g; have gone on before. the one we are abou: o opera e or are
i

g| currently operating.
;

! COMMIS5IONER >MRRETT: Let me ask : ore specifically14
I

i s ,|having to do with the structure of GPU and the nuclear plants
i

,, | within GPU. As I unders tand it , sos: of your plants are fossil
I

i;, ! fuel plants, tha: most of the elec rici:7 is generated by ::a1
o

-
and oil and tha: nuclear energy represents abou: 34 percen:, I,a

i

1, ; believe : hat's wha: your report indica:es. Is tha: --

" |; MR. DIECKAMP : I think that's probably : rrect for ;
, , ,

a

...! 1373. We probably had close :o 60 per en: ::a1 and sligh:ly
i.

7 4 = ore than 30 percen: nuclear. In 137; en a f:recas: basis, ! ,

t ,

.. j had TMI been in service, we would have been expecting abcu:

20 percent of the energy to come fr: nuclear.

:5 COM4I55 ION 5R .'MARETT: 3uppcse : said :ha sc:e nigh:

.

. .-. _. .- - .-
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I speculate that perhaps GpU is better equipped technically,
!

:| that is, in terms of staff, to handle questions of safety that,

.

I

2 might arise in the fossil plan:s than in the nuclear plants.

That's a question in a sense, but I guess I'd like :o know4
,

5 more concretely how do you handle safety questions that might

arise in those plants differently from the kinds .cf :hings that3,

might occur in your other plants?7
.

8 You mentioned, for enample, in your testimony the

enistence of a nuclear plant management review. Are managerial,

issues different for that management' review team than mighia

,, occur for your other plants?
e

MR. DIECIAMP: Well, of course, you understand that12

we completely lack the equivalent of a Nuclear Regulatory Com-33

mission in the fossil area. In :ha: case our prime safety,,.

regulations relate :o the Oc:upational Safe:v and Heal:h
15 *

Administration (OSHA) and to meeting the various and sundry

aspects of the pressure vessel and boiler code tha: are
i
'

required for high pressure and fired vessels.

; We jus: have a comple:ely differen: total s:ructureto

:c , in relationship to safety in the nuclear business than we dc
,,
,

j :t in the fossil area.
'

!

.. | COMMISSIONER MAR 22TT: I understand there would
I
et
I e i n .o

;; ; ce 012:erences, but I guess tha: leads ne ;c ;he ques;i;ng ;f
I

plyou're OC: responding only to the regulatorv ajen ies, art y:U?'
, .I

laat is, aren't there safe y Concerns bey:nd wna: 57,C nigh;;e

'
.

}

, - , , , - - - . .- . - . . - . -.. . - - ,.
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i

i

raise with reference to the nuclear plants, or :ha OSHA may Ii

: raise with reference to the other plants? Are there routine

3 kinds of =atters that you undertake in your plants that go
|beyond having to meet the regula:icas?
|

4

5 MR. DIECIAMP: Jack, would you like to cot =ent?

6 MR. HER3EIN: Well, I think tha: there certainly are.
I -

7 We've Zo: a general office review board which is composed of

a consul: ants and people with a wide tiray of experience who do

come in and review plan: operations and activi:ies and adviseo

ic i cur company president on =atters rela:ed to nuclear safety and

radiation protection for personnel. Ne do have the nuclearn,
i

i, management review committee which Herman =entioned, wnich

consists of the operating co=pany presidents and vice presi-i3
-

dents of generation and Mr. Dieckamp, and they do come to the3,

nuclear sta: ions on an annual basis and review indep:h and in .!15

I

detail plant operational specifics and certainly safe:y is one | -|,,

|

of the areas that they orobe and examine.
1 . ,

4

So I would say that we do certainly go bey:nd the |te;

mere 1e::er of the law.,,

>

CHAIRMAN K2}EMY: Coc=issioner Trunk. '

:o |i -

)

CChitISEIONER TRUNK: :'d like to address my ,uestion,,
..

l

. . . to Mr. Diecka==. and Mr. Crei::. United En-ineers buil: Uni: 1s
''

<
,

' and :': under the impression :hev started Uni: :. Why did vou I
- -

.,
l,

change construction comp anies mid-s tream'
,4.

't

MR. D!ECKAMP: United Ingineers was -he ::nstruc:::, |,,. . .
,

i

e

- __
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i

I.
>

l' that's :.te brick and mortar and pipe welding people, and they |
i

2, constructed all of Uni: 1 and I would just off-hand say some- |,

.-

3| where between 95 and 99 percent of Uni: 2. It was only cwards
i

the very concluding stages of Unit 2 that we fel: that it would4

i

5: be beneficial to the timely cospletion of the job to make a
i

i

3; transition from UEC who were not planning to have a continuing
,

7 role on the site to the organi:stion that we did expect to be

si there in a continuing maintenance role. So we fel: that by
I
i

,! making the phasing in the la :er stages of the construction,
i

!

io | we would bring into play that organi:ation that would be there

ii ! on a continuing basis to assist us in plant maintenance.
:
6

i: | CCMMISSIONER MARRETT: Su: they were so close :o
,

I

i3 finishing. Do you think it was wise to bring in another

construction company and say here are the welds, you weld toa

i3 what was welded there already, you know. Each company works

a differen: way. Do you think : hey did as good a j ob asg
i

,, ; United Engineers would have done had they finished?
,

I MR. DIECIAMP: I know of no reason :: say they did,8,+

|
I

,, j do as good a job, and Mrs. Trunk, certainly there are scoejnot

! i

management subjective j udgments that are nade in a case like
'

,04.

.,i : hat, and as I say, :he trade-off bec:ces the One of phasing
~l

cut :he organi:ation who has everything :: lose :hrough ::n-

! ple: ion versus bringing in :he cr;ani:a:i:n who needs :: ;:in !

familiari:y in Order :o be there on a continuing basis. The ;

i

eXac: Oiming Of tha: transition certain1 's One *f ,'Ud Oen |f

.

l

)
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1 and I couldn': prove to you that our approach on Uni: 2 was

1'

2 absolutely right. On :he other hand, I don't feel that it was

3 wrong. I don't know; Bob, do you have any comments?

4 MR. ARNOLD: I'll just mention a couple of subjective

s items on it. For one thing, the new organi:ation has a great |
,

|

6 deal of interest in doing a better j ob than the one tha: was |
!

7 there before. I think also pertinen: to that decision'is that

a the final 1 to 2 percent, which is really what we're :alking
l

about as far as'how much construe: ion work had :c be comple ed, 1,

!
i

was much more the nature of maintenance work. I: was comple-io

ti j tion of what we would call punch list items predominantly,

which is much more akin to and lends i:self :o working as

| maintenance work is manageed as opposed to major construction

effort.

COMMISSIONER MARRETT: It is just that Uni: 2 has,,

the problem; Uni: I has been working fine, you know.

17 { MR. ARNOLD: Well, we did the sa=e thing on Uni: 1.
|

18 |' UEC stayed on the site, though, because they were working on
i

I Uni: 2. But prior :o completion of the c:nstructi:n 100 per-10

cent, we phased in the maintenance centractor.
:c .

I

! C*-! AIRMAN KEME.'iY : Professor Taylor. !
:t

i COMMISSIONER TAY10R: '

:: . As I understand it:m your
,

! testimony, by sc :ime Thursday evening, cer:2 nly by Friday '
:3

morning after the acciden:, ycu had a pre::y clear pi :ure;

:4 ,
I

f tha y u had high er.peratures in the 0:re, had pr ably 10s:
-. i
me a

_.
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I a considerable amount c: c.gady.ing, na, a .ny, regen cuco.3e ins ce. . . .. . ..
-

i

2 the pressure vessel, and =y question is, given that pic:ureg -
8

3| that I gather was qualita:ively in all your minds, did you then
1

4| have any discussions, formal or otherwise, with either me=bers
I

3| of NRC or among yourselves of the question of whether or not
i

to make that information public?e
.

7 Let me add one point,,and that is that my impression,

a{ trying to follow closely what was being said publicly a: :ha:
l

,

, time, made no mention of :irconium, the :irconium water reaction

of any temperatures in excess of about 700-300 degrees Fahren-ie ;,

1 i

heit, and I have no indication tha the cedia were directly r33

'or indirectly infor:ed of wha: I gather was then knowledge3;

33 fabout the situation as far as the fuel was concerned in the'
i

,,! reactor.

So I want to go back :o my :wo questions. Did you 4

5.

have any discussions among yourselves about wha: to do abou: ~

g
,

making : hose facts public, or judgmen:s publi:, either a:eng
4

yourselves or among NRC? |

.

;

18i
i

! MR. DIECKAIP: In tha: ti e period of Friday :o106
,

. Saturday, Jack, if I recall, the co=pany was s till meeting with:,
..

,the c.ress and reviewing :he situa: ion. I' no: sure exa::1y-t.

I
!_, hen it was tha: the NRC :ock over formally in the businessw::

:!
1

-., u a...< ,. .. ..e .,,,ip... t

;

. ,. .2. .. . . ,..s.,. s..... .. 1,. 2.

. ~ ...a... ... . . ..

!

:4 ,faturday-3Gnday time period where tha: :::g;;gd, w,;; 3:2:3*

:

ag $0: Syself.tha I Nnow o f '.o discuss i:n with he .'.'EC Tela::ve

-!

_ _ .
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i to "let's not talk about that." Jack, you were doing a lot of

2 talking on Friday.
,

3 MR. HER3EIN: Yes, there were no discussions between
!

cyself, Mr. Dieckamp, Mr. Arnold concerning what do we tell the'
4

public and what don': we tell the public, or any further dis-3,
t

cussions betwqen Met-Ed and the Nuclear Regulatory Commission6

7 on the same subject.

,| I primarily handled communications with the =edia

and can say with sincerity and honesty that I conveyed to them,

the knowledge and understanding of plant condi:icns and events I,g.

- that I nad at the time. To the extent tha: : hat la:er turnedui
'

1: ou: to be non-factual or inaccura e in retrospect, I can only
13 say that we did the best we could with -he information and

idj circumstances as we understood them a: he time.

15 CCotMISSIONER TAYLOR: Did you believe tha: :here had
I

i
ic i been extensive core damane at any ti=e before :he Sundav., ,

.

I

17 following the accident, April 1? Did you believe there had |e .

I
t a ,i been extensive core damage before : hen?

(
)

!tol MR. HERSEI": It depends on what you mean by exten-
i .

I

::: sive. I knew that we cer:2 inly had -- ,

:t CCSNISSIONER TAYLOR: .' lore :han '] percen: Of the.

:: : cladding los:.

:I
MR . .,._ , , . .,. : . :cu.an,: rea.,.y speak o a percen: age.

. ..:: . :.sa = 1. .

I. .-

: . ::dn,: becone aware of :he ,u,-:., per:en: .<inds of nu=bers
'

v

g tha: haVe been discos 5ed here in this Oee-in; un-il tan? days

|
_ _ _ , - - . -
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co

I after the event. j
,
t

2 ! CCMMI55IONER TAYLOR: Ceuld you recall roughiy how
'

,-
i
j

3| long after the event you did becc=e aware of :hese nu=bers

=cre like 40 or 50 percen: than a few percent?4

I

s| MR. HER3EIN: Well, I would say i: was well into the
I

e second week when we had analysis back en our ccclan: sammle
1

7 and Industry Advisory Group had made calcula:icas based on
. . .

s information tha: they were able : glean :.:ca :ne receres. sc

9 I can't speak with any certainty, but it was -- My perception _

to of the condi:icns in the core did change as the incident

11 , progressed. Certainly by Saturday I was aware tha: we'd had
f

l

12 | ' fuel damage of a significant a cunt.

is COMMISSIONER TAYLOR: Wha: would you say was

i, significan a: that time? What did tha: mean Oc you?

is, MR. HER3EIN: I think any time ha: we have fuel
,
,

ifailure that is over one percent, I think that's significant. '

i,

-L v.yxl. - I0n. ..R . y. , R : so you :.ncuga: : was over j
.

.i a sc c 5.% Lv
. ,

17
f

is, one percent, then?
I.

1

I

MR. HER3EIN: I though i: was over one percent, fes,i,

i
e

.c 4. . ;..
.n.6

!

., i CC)DlIS$!CNER TAYLOR: Didecutellthenediaanythiah
l..

.

1..! abou: :his tha: weekend? l

. . ,

.. : MR. HER3EIN: I believe ! 22y have conveyed :o the

..

'. e '- " a- a .< =. .= .' ' ' a a- 'ui =. '..~. =. a ' 1 - 1 . .= . ~. . ~ c ~. . . '. .1 . e..-' '1.'.'=.'. .' '. . .' . 1
-

>. . . .
4 . ,

, i

1-'...z..., s .: .g.., .., ' . , -,..,., :.a;.,.,- ----- 3 1- -3 ,*. - . . . ,. .w. . . . . .4 '- -- 4*-- $--.,
i..

.

I

1

|

|
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1 that I felt that it was on the order of 1 percent. Su: I

2| don't specifically reme=ber a: tempting to cuantify based on
.

3 he information I had exactly how much fuel had failed at a

4 given point in time.

.3 COMMISSIONER TAYLOR: Okay. Thank you,
i

!
6- CHAIRMAN GENY: May I sugges: to the Co:. mission

7 that we might limit this portion to no: : ore than ten more

s, sinutes. Commissioner McBride.
i

9| COMMISSIONER Mc3 RIDE: In :he ligh: of what you know
!
I

ja now as management, is there anything tha: you would do differ-
o

11f ently based upon :his experience?
i

12j . MR. DIECKAMP: That covers an extreme a cun: of
i

33|!
ground, Commissioner. Were you referring to things that we

9 would do in order :o better preven: such an occurrence or

jy ; things that we would do in terms of a response :o it?

COMMISSIONER McBRIDE: The question, of course, runs
. ,16 ,

I

j7 to prevention, and I guess more directly, did management make
.

any mistakes that i: would no make again? |la
! l

i

19 ! MR. DIECEAMP: La: e pu: i: :his way, tha: I :hink
:

:0 , in thinking about what has happened and what some of the

:; c:n:ributing fac:::s are, we certain'y have a nu:ber Of i:e s.

; in our mind that we think we're 3'oin- :: need :: make impr:ve-<

5

, ments On. And I would lis: in that area firs:1v., acre enten- !s.
;

I

;j 5i70 and more detailed Opera:Cr training whi;h would in;*ude '
.

I <

:3 =cre simula::: :ize :n : ore even:s :i :his ser:, ::uplei wi:h ! !

,

I e

,

3
- q - m ~w r- a e __,_-----_-n a-_1 a -2 m'=--A
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1 more emphasis on training the operators in the fundamental's

2| of reactor safety and the hea: transfer and cooling demands of.

,

i

3' reactor safety.

4 I think that we will wan to go back and look at

5 procedures that control the surveillance' program and see what

6 we can do to inject into that kind of a program a greater
,

7 feeling of personal accountability, or perhaps :he other way

.a to say it is to diminish the extent to which a program like

9 tha: :akes on the feeling of being an adminis::a ive burden.

10 I think that we're going to be giving serious though:

11| :o the concept of having more senior experienced people avail-

;; able a: the plant at all times.

13 'Ne certainly have become more aware of some of the .

.

ja inadequacies of our plan instrumentation and we'll be looking

u for opportunities to improve the dependability of :ha: ins:ru-

a mentation. I'think there's jus: a whole hos: of :hese kinds -

17 of things : hat we will be turning our at:ention Oc, be:h in

la the sher: end and :he longer range.

39 I'm sure I've no: :cuched on all of : ham a: all.

CHAIFJIAN KDENY: Commissioner McPherson.,0.
1

.1 ; C3DlI55IONER Mc?HERSON: Let me go back to wha:,

i

.. ' Mr. Herbein said earlier was speculative, which is wha: you.,

;

s3 would have. done if you had determined for y:urself tha: the.

t

pressuri:er was a pr:blem. How would y:u have gese abeu-1

4. ,
)

1 ching 2: that menCrandum if f u .'.ad seen 10, the '!i haelson,,
*- ,

;

|

w

t

l

- , , -
.

. . . . . -,,
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1. rec. o rt or the Novak memorandum? Do v,ou have the in-house
.

2 capability, the engineering horsepower o look at these matters
|i

| \ -

3j or would you have to brihg in:somebody from the cu: side?
|

4 MR. HER3EIN: With regard to the question on how we

i

5| would have looked at it, that would have been dependent on how

6 it came to us. Again, i: it ca=e to us : rom :ne Nuclear
I -

7 Regulatory Commission with specific action required, there is

a a chance that we may have had to go for outside assistance and

9 probably would initially have turned to :he service company

10 engineering group, which Mr. Arnold is in charge of.
!

11 | MR. DIECKAMP: Jack, in terms of analy:ing :he
I -

|

12 ' significance of that kind of a failure and the blow down and

13 the sys:em response to it, perhaps 3cb could com=en: on,our

y capabilities there, and of course, we don': have an infinite

j3 capabili y; ar the same :i=e we do have some.

16| MR. ARNOLD: I think, Commissioner McPherson, our -

t

37 response probably would have been in two areas. One would
,

I

la! have been a review of the Michaelson report, assuming that was
i

39 available; or review of :he Davis-3essy repor if :he de: ails

20| cf tha: iciden; were available :o us or we were aware of : hem.
>

|

! As :o :he imrac:11 - :ha: tha: wocid have on c era:::.
.

training, I do think :has we ::utinely and ormally de pi:k up ;g.
,

. I items that occur a other plants that need 00 be flagged !O cur {s.3

'
|

.J ,' :: erat:rs I: is a car: Of our 5:rmal :'an for trainin;. !
- .

ii

$*.ith rfjard : "he anal [ i a1 capabili".7, We 10.

.

:|
. . . _ _ _ _ _ _ _ _ _ _ _ _ -
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I

i

I presently have available computer codes which I believe could

2< give considerab.'.e insight into the type of ::ansient and :he

3 type of system conditions that would exist in the event of
i
!

4 a scenario a1 described by Michaelson,

5 I think undoubtedly we'would also have asked 35W :o

6 do some analytical work in conjunction with that. Depending

7 upon what our own and the 36W results showed, we nay reques

a| assistance from other organi:ations as well.
i

9 COMMISSIONER McPHERSON: I know i:'s a hard :hing

to for any company to say we don't have adequate engineering

11 capability. It has been reported in the press :ha: you don':,

af that other utill:ies : hat operate nuclear power plants, that
i

;3 some others do have an adequate engineering capability, and
|

.

ia that small ones such as Metropoli:an Edison, relatively small
,

i
.

ones, don't. Would you care to comment on that?g

16 MR. DIECKAMP: I'd like to comment on that. Cer-
.

g :ainly we do not have the scope of capabili:les that a large

la organi:stion :ha: does i:s own engineering and constructi:n on

j9 an in-house basis, for example, a: TVA or a Duke Power or an!

i
American Electric Power; we don't have :he same bread:h andi.o .s

I depth of capabili:ies : hat : hose kinds o f organi:2: ions have.
1.

|'

I think, though, tha: we are in:ermedia e wi:h..
u !

respec: :o :he range o f capabilities :ha: nuclear plan:23

i

opera: ors have, and I think tha: in sone recen: NRC :ss:im:ny,;g
II have seen reference :o One :f :he Commissicners referring ::,

.

.- . -. . . . . , . . . .. , ~ , . . .
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1 the.GPU system.as being middle ground in terms of capability.

2 'I would also want to say that we do think of ourselves not jus:
3i in terms of a compartmentali:ed Med-Ed, but ra:her in terms of

4 the total scope of capability tha: we have in :he :wo opera:ing

5 companies with nuclear plants and in the service company.
,

6 As I point out in my submitted testimony for the

7 record, across the GPU system we Pave abou 1100 people involve d

3 in nuclear activities. Indeed, in response to :his accident,

9 a significant fraction of the available people , maybe not use

io the word significant, but a good number of people were brough

gj to bear on the problem outside the resources of Metropolitan

p* | Edison.
i
i

13 CHAIRMM KEMENY: Las: ques tion to Commissioner Trunk .
,

ja COMMISSIONER TRUNK: I'm going :o go :o public rela-

tions. The communications between Met Ed and :he surrounding;3

g areas-has been critici:ed a lot. I see on your chain of -

;7 people on s:sff that you have Mr. Tropher (phone:ic) working

for you. Wha: is.his title and wha: was he dein; every scen-jg
i

,, | ing during :he crisis? Do you know?
I

:o| MR. HERSEIN: Mr. Tropher is our manager of quality
l

21 | assurance. He also heads up the areas of securi:y, : raining
i

22 and lics sing With :he vari:Us regula: cry agencies. With
I: regara :o specifically wha: he was doing e2ch morning of :he ;,

-,

. ;t.' inciden:, those few days af:er.the 23:h, I :an': speak dire 0:ly!

: :: tha . : :an's:2:e :ha: :1r. Tr:pher is no: directly in

I
.

w



! 4
i

|

1 ; charge of public relations for Metropolitan Edison. He
,

2 : occasionally does assis: the public relatiens communicationss

3 j services group in the preparation of routine press releases.
I

4 I think he may have been on one or two occ.sions assigned :o

3| answer press inquiries and phone calls : hat perhaps came in

6: during those early days of the incident.
|

MR. CREIT : May I supplement ::.ose commentsi One7

' of the difficulties we had in our communications division wasg

9j having the ability to talk to the people who had the technical
|

kn w-how on wha: was going on. They were busy with the acci-10

Ij;j dent. We were able to identify Geor;e Tropher :o assis: our
!

1,,| PR people for periods of time each day.
.

i

13 C0hBIISSIONER TRUNK: The reason I ask is : hat I was
,

14 informed that he was briefing local officials. He invited
I

13 | local officials to Crawford Station and :here he was giving
!

i

16 ! : hem :he rundown on what was happening a: :he plant. I was .

i

g! jus wondering if Middletown and Lancaster and Harrisburg were
i
!

1

ja ; all invited to this meeting. !i
'

1i9| MR. CREIT : I believe the offi:ials that he was I

?

:0 primarily talking to were those in :he close area -Middle::wn, j

i

3. .
Goldsboro Township, etc. 1.

COVGi!55IONER TRUNK: Su: Middla::wn says :ha: :h e :. '
I

.,

.

1

weren't being informed. This is why I'm asking. I know icis3a
!

3 'dhittauer (phoneti ) was going to these briefings. ! 'v:uld
'

I

':ke :o know if Middle:cwn was inv::ed. |3 _

!

I

I
'

,

t

!
-_ _.
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I

1 i. MR. CREITI: In retrospect, cer:sinly our communica-
I

i
8

2 tions organi:ation wasn't prepared to handle this type of

3 event. I know in the very beginning there were many communi-

| ties tha: were shocked, surprised and angered tha: they were4

|
3 not notified. We recogni:e this deficiency and in addition to

some of the things that we'll be look:ng a: : rom a technical6,
1 .

7 aspect what we've learned from this accident, certainly our
,

,

gj communications plan will have to be modified, too, because

1

9 there is nothing more importan: than having effective communi-!

cations. We tried but we weren't succes s ful .10 |,
!

| CHAIRMAN KEME.W: Questicas may come up as we ask11
i

1: ! other employees of your company this af ternoon and :cmorrow
I
i

is ! mo rnin g . So we would like to excuse you subject to recall in

12 case questions should come up his afternoon or :omorrow

13 | mo rning .
i

16 | MR. CREIT:: Thank you. -

I
f

17| (Messrs. Dieckamp, Crei::, Herbein, and Arnold were
,

is,I excused.)

19 ,
i

20| MR. NATALIE: Do you wan :o go to Panel II?
!

|
l

.. .
CHAIRMAN KEMENY: Yes, piease.,,

44 1

6A 4

'

t

,

4
4. ,

!

24 ii

i

*t
| **

,

1

; -

|
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1 MR. NATALIE: Would Messrs. Lionarens, Gu herie,*

2 Hemmila, and Cooper please come forward?

3 WHEREUPON,
|

4 PMIEL II

I
5 JCIIN KEVIN LIONARONS

CARL L. CUTHERIE
6 EARL D. HEMMILA,

MARTIN V. COOPER
7

were called as witnesses herein~, and af:er having first been
8

duly sworn, were examined and tes tified as follows :
9

10 CHAIRMAM KEMENY: Mr. Gutherie, I believe you are a
11 shif: foreman working at Three Mile Island Uni: 2; is that

12| correc ?
#

!

13 j MR. GUTHERIE: That is correc:.
I
i

14 | CIIAIRMAN KEMENY: And I believe the four :f you, if
!

15 our information is correct, were performing certain surveillance

16| tests on the morning of March 267 '

,

!

17 | MR. GUTHERIE: That is correct.
,

is ! CHAIRMAM KEMENY: Would you be willing :o describe
I

19 in your own words what the surveillance test was and roughly
|

20| how i: is conducted?
|

21| MR. GUTHERIE: Cne of :he surveil;an:e :es:3 se+ye

:: ! done was the est on the emergency feedwater sys:en.
!

I
:s CHA R-!AN KEMENY: Yes. Tha:'s the ene we ' d 1;'<e :: ;.

:4 hear abcut. I

t

I

$ MR. GUTHER:E: Tha: :es: is done using an appr:ved i
;

.

4

- -
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1 plant operation review committee procedures, using a computer

1 : printout schedule. It was brought :o my attention tha: this
.

2 test was required to be done within a certain length of time,
4 that we had available manpower to do it and plant conditions

-

5 would permi: us to do that.

6 I assigned a control room operator the job of
.

getting the necessary people, the necessary equipmen: and to7

a oversee the performance of :he test.

9 CHAIRMAN KEMENY: Who was that control room operator?

10 MR. GUTHERIE: The con:rol room operator was Earl

Hemmila. I believe he assigned Kevin Lionarons and another;j

1, , auxiliary operator :o do the test.
.

I ;

33 CHAIN 4Ci KEMENY: Mr. He:mila, would you like to : ell

us about wha: happened?y
4

MR. HEXKILA: Okay. Carl, would you pass me the33

procedure? Kevin and I sat down with this, checked ou wha:g
I

.

t

1,,
' steps we had :o do. This one called for us :o do bo:h feed

pumps. There were Sections 6.1 on page 4 and Section 5.I :n;g

1 -
page ,.

19 |
'

I 'that we do in a case like this is I si: down wi:h0;.

! the operator, talk about what we ha"a 'o, anc :nen we :o ::.-

,

1

; Now, I don': suppose you have :his in y:ur aands, do you? A i

-

i !
., copy of the procedure? !

'
.

I

I
4 CHAIRMAN KEMENY: Ne do no . Ne wcu'd ask for ::. !

l
i

. MR. HEMMI' A: Yes, vou r.ay. Kevin has one :f : ese !
_

| *

1

1
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1. copies tha: I have for him. He :akes the certain steps and -

~2 signs them o ff as we go. I also have ene of :hese with me-

3 upstairs and follow all the steps involved.

4 CHAIRMAN KEMENY: During this process, does the

5 process call on closing certain valves, I believe they are

6' number 12 on the emergency feed system?
.

7, >G. HEMMILA: Yes, it does.
I -

,

a CHAIRMAN KDENY: How were these closed? Were these
.

:

9 closed =anually or were these closed from the con:rol room?

Io MR. HEMMILA: They were closed from ups: sirs. ;

11| CHAIRMAN KDENY: Who did the actual closing?
i

12 i MR. HEMMILA': I checked the valves closed. I

13 CHAIRMAN KDENY: Now, for wha: period of :i=e were
i

ja these supposed to stay closed?I

j3 MR. HEMMILA: The actual :esting of the pu=ps prob-

y ably :cok around three hours.

17 CHAIRMAN EDENY: I am reminded by one of the

la| Consissioners that perhaps I have no: made i: clear. I did
i

39|
say March 25. That I should have emphasi:ed in my opening

i

i question tha: these are events that happened :wo days before0.

the acciden: :ha: we are :alking about.,1 ;.

! So you checked and they were :losed during :his ,'
.,

i

period. Sorry, I didn't hear :he answer. New 1:ng should the:+

;.
i

. .

' s:17 :losed? I \4.
i
i

MR. HEMMI1A: Thev were pr:bab1v :': sed i:: a pert:d , !

'

.,
.- *..

a

i

N
"

<

|
- __ __ . _ _ _ _ _ _ _ _ _ _~_ _ _ . . _ _ __

- -



: ~9

.

1 of three hours.

2 CHAIRMAN KEMENY: Three hours. Now, who =akes the.

3 decision to reopen them under this procedure?

4 MR. HEMMILA: I did.

5 CRAIRMAN KEMENY: You did. Did you actually reopen
them?6

7 MR. HEMMILA: Those valves were opened. Three of
I

g us stood up at the panel and checked ou: the lights. The final

9 steps tells us to open those valves.

in MR. COOPER: Mr. Chairman, I actually opened the

gj valves myself. I was the control room operator on duty. I

j, had the responsibility and I was assisting Earl and Kevin in

the surveillance.13
'

ja CHAIRMAN KESENY: And Mr. Cooper, you are certain

33 that you did actually open those two valves on the 6th?

MR. COOPER: Yes, Sir.16

;7 i MR. LUNDIN: May I ask a question?
i

CHAIRMKi KEMENY: Yes.;g

19 | MR. LUNDIN: As I understand, Mr. Cooper, you opened

o the valves from the control room?s
i

1;| >R. COOPER: Yes, sir. |.
,

MR. LUNDIN: And was the valve pos:: ion verified a: {
..
"

\
;

the valve a tha: time? Did the valves a::ually respond :: I
'

.,

..

4.4

!

MR. COCPER: ;;o , sir. '''e us ed the positi:n ind::sti:n
'

.

|

|

*1

i
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j in the control room. We have a green and red ligh indica:icn.

2 Red indicates open. When you go to open on the swi::h on the
,

3 valves, you get intermediate indication a green and red ligh:

4 and then when they are full open you have a red light.

MR. LUNDIN: That's your nethod of checking whether3

: hey are open or not rather than a physical inspection of the
6

.

valves at the valve site?
7

.

MR. COOPER: Yes, Sir.
,

9 FE. LUNDIN: Is there an existing record or document

jo or written sign-off certifying this action?

11 MR. COOPER: When the procedure is performed we have

12 a written checkoff list. We follow the procedure. When the

ja surveillance procedures are completed we fill ou: the data

14 sheets with he da:a that is required and file the technical

l

33 , specifications and : hat is the only thing that is checked. '

l

16| The c:her checkoff sheets are :hrown in the :: ash can. |

!

i

17 MR. LUNDIN: So you verify and sign off on valve

33 open position following completica of the surveillance?

;9 i MR. CCOPER: Yes, Sir.<

MR. LUNDIN: And that documen exists sone place0 ,
. '

:

,t | cday?
.

MR. CCCPER: No, Sir. I: is thrown in :he rash :an...

I

MR. LONDIN: It's jus: filled ou:.and signed and !3

and verified and thr:wn away?
4. i

MR. :CPER: Yes, Sir. Tha: is the way we d: :ur.,
,

.. >

h

- - . . - - , , ,
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1 surveillance procedures. Only the data sheets are kept. The

2 actual steps of the procedure, once it is comple ted , are dis-

i

3 carded and all we keep is the information on the pump vibration

4 and discharge pressures.

3 CHAIRMAN KEMENY: Mr. Cooper, may I ask you a ques- -

: ion on this? You personally saw the lights change from green6

7 to red, as I understand that's the righ: sequence when'you

a reopen the valves, on both valves?
,

9 >R. COOPER: Yes, Sir.,

1

CHAIDIAN KDENY: Would you happen to know if thisto

j;j is one of those lights partially obstructed by a tag?
i

j,*{i MR. COOPER: No, Sir.

CHAIRMAN KEENY: It was no: obstructed a: tha: ime?j3

Let me ask a different kind of question. Certainly duringja

your shift, let me ask firs: of all, on the 6th, was :herej3 ,
i

' any occasion that any of you would have closed those valvesj
_

again?
j7

MR. COOPER: No, Sir. We closed them while doing
18

the lineup for the surveillance procedure and we performed :he,9.

:est on both the emergency cool wa:er and motor driven pumps
20| '

,

( 1

| i and at the completion of the second pump we reopened .:. And !

4
I: s

Iafter tha: there was no reason to reclose them. '

,-,
,

I |

CHAID(A.'! KDENY : 4(av. ask then :he fol': win *' '
.., , ,s. >

question? What was :he nen: time you, say, Mr. Gutherie, i !
,

J
,

i

when were you nen: :n du:y after :he 25:h? ! !.
!..

*

, -- , . -, ,, - - - - - ..--r-., ,
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|-
1 MR. GUTHERIE: I was on duty the 27th.

CHAIRMAN KEMENY: Yes. Nould you have been on du:y2 ,

3 with these same. gentlemen?

4 MR. GUTHERIE: Nould you repea that?

5 CHAIRMAN KEMENY: Were you on duty wi:h the same

6 team on the 27th? As I understand, teams usually stay together ,

7 MR. GUTHERIE: On the 26th I was in the 5:atus of

a the active duty shif foreman and also as covering surveillance .

9 On the 26th I was also the duty shift foreman and the people I

10 _ was working with was a ifferent crew.

11 CHAIRMAN KEMENY: How about on the 2"th? The 27th

12 you said -- Did you have a differen: crew on.:he b:h?

;3 MR. GUTHERIE: I: was a differen: crew. The relief
.

y crew actually has a shif: on tha: day and : hey would no: be

doing surveillances normally on that day.33

CHAIRMAN KEMENY: How about vou, Mr. He=ila? Nere16 - -

vou on on the 27th?
17 '

,

MR. HEMIILA: Yes, I was on duty tha: day,jg

CMAIRMAN KEMENY: Ni:h : hat same shif:?,

g

MR. HE2(ILA: The same shif:; day shii:.,0.

I; ! CHAIRMAN KEMENY: Nav I ask. Is i: ar: of :he Oro-
| - 21 '

.

' ' *

I
I

! cedure when a new shift comes on to check the 5:atus Of :erta.rJ2: | -

i .

li;h:s? !
,3.

'

MR. HE.41ILA: Sc: i:'s no:, sir,,
4 ,

j

| CIAI. DAN SEME.'.*Y : 7''.ere is no standarf 3i;3 n

. . .. . . .., .._ . . .- . . - . . - . .- ,- . - - . -
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1| procedure when a new shift comes on to check the status of,

2 ,i
.

various kinds of valves? l

I
,

3 MR. HEXMILA: We do no: check all the lights on the

4 Valves, no.
1

5 CHAIRMAN GFENY: May I ask each of you when you

6. were next on duty, did any of you happen to check the green
' '

7 or. red ligh: status of those mwo valves-the next time you were
,

~a on, Mr. He=mila?

9 MR. HEMMILA: I was on duty the next day and I canno:

10 say right now that I checked the status of those valves.

11 CHAIRMAN KEMENY: Mr. Lionarons? '

12 MR. LIONARONS: No, Sir, I wouldn't. I'm an

33 auxiliary operator and I'm no: that familiar with the controls.

-14 CHAIRMA.4 KDENY: Yes. Mr. Cooper?.

7e MR. COOPER: The 26th was my last day on shif: a:.d
1

0

16j was off until, I didn':'come into work until Thursday, the 29 h-
.

!
17 ; C:-IAIDIAN KDENY: The 29th. -How about you, Mr.

l
.'

;g; Gutherie? Did you have occasion :o check those?
.

MR. GUTHERIE: No. I as much as possible de check39

20 :hings in the con:rol room for plan: 5:atus, but I do no:

remember checking those valves.,1.

:: i C:iAIDLC KDENY: Mr. Ju:herie, as a shif f: reman,

i

:: do you know ci any other pr:cedure :ha: c:uld have happened
'

,

24 be: ween then and the 23:h the.: wculd ha've led :: those talves.

f

'

:S being closed? I may. understand i is recuired'as par: Of this,

i
;

I
, a

P

.

I

-v
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1 surveillance procedure, bu: any other procedure : hat would

2 lead to the closing of those valves?
.

3 MR. GUTHERIE: No procedure that I know of.

4 CHAIR'IAN KEMENY: No procedure tha: you know of.

5 Thank you.

6 MR. LUNDIN: Mr. Gutherie, I unders:and that you
.

7 approved the fact that the surveillance es: was completed,

a MR. GUTHERIE: Tha: is correct.

9| MR. LUNDIN: Can you tell us what you do :o base that

p3 approval on? Whn: facts do you verify or what physical inspec-
t
i
t

I1 tions do .vou make or uc.on wha: do v.ou base : hat ac. c. ro val ?
.

je i MR. GUTHERIE: I base that approval looking a: the
'l

13 procedure at the sets of criteria and a: the data entered on

ja the surveillance data shee: that nee:s that criteria.
i

1.,
i MR. LUNDIN: And this is the da:a shee:, Mr. Henmila,

tha: you mentioned as signing, or Mr. Cooper? -

16

MR. COOPER: Yes, Sir.j.

I

;g| MR. GUTHERIE: There is no spo: On tha: da:a shee:
\ l

i

;9; to verify tha: these valves are open. Tha:'s a differen: par:
;

0| of the procedure.
. ,

MR. LUND*N: You essentially, : hen, approve :he :41
,

,

;

paper, the data sheet? You appr:ve the da a sheet?..

\L~4 . e r u.._ 0.. :. . v. a...2 +c.......
2v. . . . . ......

44

; ..tg .. ".s,... .".. a ..'< f .- "e .m.w., . .

1 i
-

,

c.u : y.; z ..a..=..
,. .,....,......~....s.., u. . . ~. 2 2 . ,1 , ,;.... .. . . . . . . . ... .. . . . . , .. . . . . . .

3,
.,
..

I
'

i
I ,
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1 MR. LUNDIN: No.
,

i

2| CHAIRMAN KEMENY: De any of you have any idea as to

3 how chose valves could have been closed on the morning of the
4 ..>S.w'. . . .

5 MR. COOPER: No, Sir.

i
6 MR. HE:04IL\: I don't.

7 CHAIRMAN KEMENY: Mr. Lionarons? Mr. Gutherie?
i

8 MR. GUTHERIE: No, I don't.
,

9I MR. LIONARONS: No.

10 CHAIRMAN KEMENY: Commissioner McPherson.

11 COMMISSIONER McPHERSON: Neuld you mind going back

12 over this? Can the valves be opened and closed nanually a:

1.4 the valves or can :hev oniv. be opened and ci: sed from the
.

1s , ,...,1 . ,c a ,..s.... ..

13 i MR. COOPER: They can be closed outside the control
1

16 room.
i

17j CCMMISSIONER Mc?HERSON: They ::uld have been closed
1

ja by turning a wheel?

19 MR. LIONARONS: They can be operated from three!

I

.o| different places. They can be opera:ed from the :en:rol room;
,

!

..... ... - ...,. .... i.,. ..,. ,. 1 .. |, .,. , v 1.,. ye ,y.. 1.,s. :...a ,.x. ,a.s-..1 ., . .. .. ... ......2 ... . .. . ..,

.; 3 ,. e n. . . . . , s. . : . w . . . . , . , . ..a .' . a. ". '7 =. *. 3

.....,.,.,y 1,. . -- .i... .-.. ..... .3... . . 2 <.
3.. ,

I

: . . . . :, 12 . . . ., 4 g . w
.

. .. e 1 a. . . .. .. . . ... 4 .., . . . . . . . . . . . . . . . . ..s.

4 _ CHAIRMAN KEME:;Y: Okay, -ha is a key :.uesti:n. Can.
,

-

.5 . :..,.y. . .. . . , . , . . .a..=.2 .. . v. : ,.>... :v. r. . . . ..
< - . ..a,. ,..,., . ..... y .. . . . . . . . . . . . . . .

..

.

.
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'

I

1| have been operating from some other site and the valves would
'

2 have been closed, not from the control room. Would the lights

3 have turned from red to green in : hat
. case in the con:rci

4 room?

r

5 MR. COOPER: Yes, Sir. '

6 CHAIRMAN KIMENY: Thank you. Commissioner McPherson.

7 CO>BIISSIONER McPHERSON: I don't think of any' thing
a, more. But there are three places: the control' room, :he

1

I valve itself, and what was :he third?9
I

to MR. LIONARONS: We have an extension en:rol out in

it the plan by our emergency switch gear. We have a row : hat

i: our switches are located for operating certain valves and

33 there is a pushbutton there.

ja CHAIRMAN KEMENY: I didn't hear.
-

15 ' MR. LIONARONS: It is in a switch gear room tha:
,

16 ; .we have for emergency switch gear.
.

g MR. LUNDIN: Operator error of some sort in tha:

la switch gear room could have inadvertently opera:ed :he valve,
5

then, I would assume?39 ,
I

i MR. LIONARONS: Yes, bu: tha: is highly unlikely.0<

MR. LUNDIN: Why is i: unlikely?. ,1. 3.

i

.J | MR. LIONARONS: 3ecause there is a row :f abcut,
,

i !

i there nus; be 13 or 23 711Yes that can.be operated. A'
' '

'"**a.,

| ** f
*

|,

! i

1 2 .
are 12-A's and 12-3's are in differen: rooms, fo tha: :v:e ;

' .

.
*

o :
I

. o f thinj happening Would be hij?.1'f unlikel' .f
E

1

e

&

. . - , . ., _ . . , , . , - . -.e . . . , - - .. . . . . . . - . .-
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1
COMMI55ICNER McPHERSON: Is :here any c:her reason

I
I

2 | besides surveillance for which the valves would be closed, any.

|

3 other purpose?

4 MR. COOPER: None that I can think of. They are

5 not supposed to be closed except by procedure. Those valves

6 are specifically required to be opened by specifications and
3

1.

7 not j ust operated hapha:ardly. They have to be operated )
1

-

e usually from the control room. We hardly ever would send an |

9 opera:or out to operate them locally because we do have a

to con:rol in the control room, and the con:rol room operator

11 would have to do it.
i

14i COMMIS5IONER McPHER5ON: But there's no reason other i
(

i

is than a checkout, unless you had some kind o f an emergency

14 situa: ion in which there might be -- Well in :ha: case they
i

33 would be open, bu: there is no reason to close them excep:
i

16 ; during this surveillance. Is tha: correct?
t .
i

17 ; MR. CCCPER: That is correct..

.l
la CHAIRMAN KIME.Tf: Commissione r !! agger:y.

i19 COMMI55ICNER FIAGGERTY: Is there just ene valve in
,

I
0 each case actuated manually or au:cma:ically from two loca:icns

i
! and is the same valve actuated? Jus: :ne va've?,1 . ,.
, s

1

MR. CCCPER: No, 5ir. I- is :wo separa:e valves, i
.42 j

i,

3: wo separate swi::hes.

;

4 COMMI55IONER HAGGERTY: I knew :ne in each :ir:u.:, j 1

,

4 .

! i 4

'

3 I mean as far as :ha one va've :: 2nv :ne :f :he :wo V:' veIbu:
s.

.

1

!
!

_ _ _ _ _ _ . ____ .-.



. - .. . . . - . - . . - - - , . - - . . . - - - --

. ..

! 33
I
I

1! ~is concerned, when you actuate i: manually with a wheel and

2 chen you deactuate it from one of the other two loca ions,

3- wha happens? Does the same valve open and close? Or is the

4 manual valve separate?
1

's MR. LIONARONS: No. It's a one-valve uni:.

6 COMMISSIONER HAGGERTY: One valve.

[7 MR. LIONARONS: It's a limi: :orque valve :ha: can

g be operated right there. It's the same valve that you are

9 closing and opening with the electric pushbutton.

10 CHAITotAN KEMENY: Commissioner Lewis.

11 COSBtISSIONER LEWIS: Who has access to :he emergency

12 |
gear room? Who normally --

i

1, I MR. LIONARONS: Eve ryb o dy .
'

t

34 CO>BIISSIONER LEWIS: Anybody in :he plan: can ge in?
!

1., ! MR. LIONARONS: Jus: about, within reason. The con-
i

i
g2 s:ruction workers, operators, rad chem :echs, general people

that work in the plant.g7

y| CCMMISSIONER LEWIS: So anybody could have gene in
1
' and ou: af:er the :6th into that room and adver en:1y or;9

inadvertently turned these valves off?
t,A ;

e

MA. LIONARONS: Tha:'s righ:.g ;
1 i

CRCIISSIONER Mc?HERSON: Bu- i ' ' a: had been dene, |
. . ,

.

- ajain, as )*lr. 5emeny asNed, "ha* WCuld sh:W up :n *he pane'
4

|. .s
.

wCu dn'! i"?
4. ,

MR. 200FER: ies, Sir. The 11;h:s w:uld be ;reen :n.,
..

,

I

l-

1.
*

;; .

!
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.

1 the panel if : hose valves were to be shu: from outside the

2 con:rol room.

i

3; COMMISSIONER LO!!S: You say you don't normally look
I
'

4 at those lights, that you are not conscious --

3 MR. COOPER: We don': have a normal checkoff lis
that

6 requires us to verify the p,osition of :he valves. The

7 operators do come in and they do look over their panels' :o

g see 'if they can find anything out of normal.

9 COMMISSIONER LEWIS: But you said :ha:--Mr. Hemmila,

go you were there on the 27:h, am I correct?

MR. HEMMILA: That is correct.11

COMMISSIONER LENIS: And you didn't noti:e tha:3,

those lights had been changed?
33

14 MR. HEMMILA: No, I didn't notice : hem 2: all : hat

13 day.

|16 COMMISSIONER McPHERSON: Would i be possible for

17 you all :o show where : hose ligh:s are on :ha: neck-up back

18j :here? Could you show where :he --

19 Is this in the firs: --

i

20 MR. COOPER: I: .is on the first censole. )
CCSNISSIONER McPHERSON: On the ft:n: ::nsole. Andei ,

*
|
1

it is dcwn :here, and it should be red if i is : pen. Is -ha:
'..

u, >

l
!

., correct?.. ;

i

3, MR. CCOPER: Yes, 3ir. They are bc:h indi:a:ed red ! l
!

r. This pi *ure.
.

!,e
..

!i-

- i

9
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I| CHAIRMAN KEMENY: Mr. Cooper, as a c:ntrol room
i
i

2' operator, how much experience do you have as a control : om

'|
, operator?
|

i

4
| MR. CCOPER: I've been a contr:1 room opera:c a:
,

3 Metropolitan Edison for about one year now.

6 CHAIRMA.'I XIMENY : Fine. So as an experienced con-

7 trol room operator, suppose someone had somewhere at a remote

8 location closed these valves, which means these lights go from

9 red to green, can you conceive that you can be the opera:cr and -

10 not notice : hose lights changing?
.

I

11 ! MR. COOPER: Yes, Sir. It would have to be, you
,

12 know, catch it.while it was ac:ually traveling to see the dual

13 indication of red and green and see a blink or something
'

14 moving out of the corner of your eye. Once they turn green,

15 ' i: is possible I wouldn't see i: 2: all.

16 CHAIRM.UI KEMENY: Tha: gives me a chance to ask ycu
I
,

i

17 ! a question that has nothing to do with :his event but same:hina
i

!

la| a couple of us were :21 king abou: af:er our visi: :o the c:n-

19 :rol room. I ga:her on the normal cpera:icas some valves
I

;oj have to be open and some have to be closed, which =eans tha:
.

s

;j *he normal positi0n on some them is gr:en and some Of theO isi

red. Don't vcu as cpera:crs find tha: ::nfusing?
,

--

1

:: MR. CCOPER: I: is no: ::nfusing as far as kn:w:n; } I

I
'

'

:4 :he posi:i n ei -he valve. su: i: migh: help :: havean:: mal; i
1

!

.c :csiti:n indi:a:ed'in :ne :010: 5: :ha: veu c:uli .::k a- -he I
..

1 ,

v w - rr - - ~ - eyr+M2



- ... . . .. . ..- .. .

01'
- ; ,

.
.
,

i

1j board and see. L

2 CHAIRMAN KEMENY: Tha is what occurred to some of,

3 us. In other words, there is no way you can jus glance a:

4 that and see something is in a non-normal position because

3 say roughly half of them are red and half of the= are green in

6 normal operation.
.

7 >R.~ COOPER: 'That's right.

g CHAIRMAN KE.'GNY: Okay. Professer Taylor.
i
P

9 COMMISSIONER TAYLOR: Are there sensors, wires or *

|

;o whatever, right on the valve itself tha: then ::ansni: a signal

11 to the control room and say whether it is red or green ,.and

if so, are those wires visible to someone who'would manually'

3,

33
then be able to open or close those valves? In c:her words,

9 could the signal in the control room be falsified by manipula-
,

ting some wires,at or near the valves?
33

i MR. GUTHERIE: Let me answer the question. That is
16

no easy :o do because those switches :ha: con:rol tha: posi-1.,
,

j

18| tion indication are internal to tha: mo:c Opera: r, and i:
1

I
is all a condui: :ype connection :: -he motor pers:c and

19|
i you . snow someone woula. . nave to nave : rs: or al,. some experi-. .. .

,0 t4
,

; ence; y:u know, you have to know wha connecti:ns and so f:r-h,

.. , and tha* is verv, hi e-h1V, unlikely. !

'" | |
r

t
(es. q. .t .; s ? ,* *,* : x . .s. v. t e* as. . . ' .

a

.c ..e.y ..c t,.1 _4 k..... i.
. . . . . .a .. .. ...e . . . .,, ,

. . .

'

;

-hrough so=e kind Of.me:21 :able Outside : 3e a- --a -- "" -'
,4. s

V* -"-L'T*? . " % ". . r . . . . . . .# *******'* * ' ' * * * * " " ' '" ' * *
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.

,

. t
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|.1 COMMISSIONER TAYLOR: Is there any possibility of

|beingabletosimplypullthemoffandreversethe2 terminals?
,

I

3 ! MR. GUTHERIE: No. There is no plug :ype disconnect.

4 That's all hard wire.

3| COMMISSIONER TAYLOR: Thank you.
i

6| CHAIRMAN KEMENY: Commissioner McPherson.
; .

I

7 ,: COMMISSIONER Mc?HERSON: When you c:=e in:c one of i

'

I

i

a these con:rol rooms and you look a these two panels, this is
!

9; a front console, the lower one there, and there's the back.
I. -

I

to ! Wha: are the areas of greates: concern? What are the things
,

I

I tha you've got to see looking all righ: to make you confiden:;j
,

f

| tha: the plant is in good shape, and what are :he things : hatj~, \
.

I

y| would give you a stare if you saw :ha: the wrong signal was
,

.

ja , up there? What are the main areas on that enormously c =pli-
,

j3 , ca:ed double panel there that are of main c:ncern :0 a con:r:1
i

g room operator? Could you point them ou:7i

MR. C00?ER: Okay, for a acrmal Opera: ion, theg.

! main concern we would s:ar: Off wi:h would be our IC5 s ati:ns
,

la
!
' along here on :he fren: :casole on :he dia: cad panels :: see;9

.'

whether they are on at:cma:ic and if : hey are c:n: rolling.ot

correctly. Then we wculd be checkin; our -

i1,.

,

COMMI5S IONER .'ic?HERSC": E.t:use me. Wha: is the,,
- ,

ICS s:2:i:n?,,

aa
|

.MR . C .'C D. ~ . . .- .'.2. 'e i... . >. ,-. ,. >. ' . .... . : .' >:.=.=...-" -"
.A . . .. -. ..
s

-.1...a. . - - .. ....s. . . . .
....., .,, , a. . . .. .,x1 .; e . ,3 ,.

.. z.. ,. n. . ,. : ...a . . ...., . . . . . .. -
..

1
i

| .

1
|' |i
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I do it automatically based on the signal tha: the operator
2 feeds in through -- power.

3 CCMMISSIONER McPHERSON: What essentially is tha:

4 telling you?

5 MR. COOPER: Well, I wan: to know if it's on auto-

6 matic and if for some reason it is not au:c=a:ic, there are
.

7 certain situations where a station in the ICS control will go
8 to hand operation; in other words, ao: working au:c a:ic

9 anymore, so it wouldn't be doing its job and we wan: :o check

10 and make sure that it is still on au:cmatic. We would also

11 be checking our primary system pressure and our pressuri:er

12 hea: and spray valving switch light up to see if we've go:

12 proper pressuri:er level indica:icn.

14 Ne would also look up here on-cur radia: ion monitoring

h system :o see if we had any radiation monitoring a' arms, to see13 .

16 if there's any indication -- -

,

l
17 CCMMISSIGNER McPHERSON: That's the radiation alarm

la up there?

j9 MR. COOPER: Radia: ion monitoring syste: for --

20 CCMMISSIONER Mc?HERSON: Monitoring system. All

,1 righ:.
.

.

4

.. C.CP.R:. A.s .
. . . . . .:uil:,:.ngs 23: ::c . ng I::: ca::eren:v : --

.

'
1

3< wa:er syste=s :nr ughou: the p'.an:.
|
1

3, .- .gy ? .: 3 . s. 3. :. .yr. .e u..r : : . .. . - 3 ;. 3.; . !,. . . . . . . . . - . ve ..

.

,' ..il . ~0C?IR: Okay. And also we wan :: :he:k :ur
' '

.,

..

e

!

- - .
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1 sakeup system lineup to see what our makeup pump lineup to

2 see if we have them normally opera:ing. We have the B pump
i

3 running with the A pump standby. We see' wha: our makeup tank

4| level is, the normal =akeup supplied to the reactor coolan:

3 system.

6- We check our seal injection flew to the reac ::

7| coolant. And also we look at a11 of our alarms all along the
,

a back :o see if there are any alar:s tha: are up there tha:

9 shouldn't be there and ask questions about why they are in. '

10 COSSIISSIONER McPHERSON: Those alarms would register

11 pressure drops or rises or --
. .

1,.I MR. CCCPER: Indicate a number o f things : cume..

;3 , trips , pressures out of specification levels , and tanks --
! !

|
COMMISSIONER McpHERSON: Okay. Now, these :vo

'

;4
i ;

33| lights that you pointed out, the valves we've been talking
iabout, are down :here in the lower righ: hand side. And tnoseg 1

i
1

17 valves should have been opened when this inciden: started and 1

i

jg :he pump went out, :he condensa:e pump wen: Out, then :he
l

39 emergency _ feed water pump kicked on and :he steam genera:Or i

20 was beginning to go dry. At any ra e, i: was losing wa:er.

i
21. And the emergency feed wa:er pump should have been pu=p;ng .j

\

!

:: ; wa:er in:: :he steam generat:r :o preven- -ha- fr:: happening
,

,

an ere.Cre .0 preven e p r r.a ry s y s t e r. .# r : r. O v e r b.e a i .". g ..
,

i

| ut acSe :w0 valves wer? .. sed, ev!n P.oujh. tw0

*! days bef:re V*u ill had inspe :ed then'in ~he :Urje Oi th:2

.

m

- . . . - - - - - - - - ,. . - . - . .. - .. - -.
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I surveillance and you had seen to i: tha: : hey had been opened.

2 And tha: was 4 hours before. So tha: when :his even started
s

3 and the emergency feed water pumps were unable to put wa:er

into the steam generator and this super hea:ing event tooka

I

5) place, no one noticed that for about eight minutes; isn't tha:

6 correct? That seems to be what happened?
.

7 MR. COOPER: That's what I heard is wha happened.
I

ai C0boIISSIONER McPHERSON: Yes. I know tha: you were
i

t

9| not there and therefore I shouldn't ask you that question. Su: '

i

10 nevertheless, : hose lights did show tha they were closed;

11 | isn't that -- a: the' time the event took place?
|

12| MR. CCCPER: Tha:'s right.

ja CHAIR.\lAN KEMENY: We should ask tha; of the nex-

I panel.ja
\ ;

13 ' COFDtI55IONER McPHERSON: We should ask that of he

next. I apologi:e, Mr. Chairman. All right.16 |
i

'

1 CMAIRMAN KEMENY: Professor Tav.ior.t

,

t

|

13i COSDlISSICNER TAYLOR: In this general survei' lance
,

1

!

\
! work -- did you check ou: any of the emergency core cooling j;9

i i
0i system valves; in particular, any valves hat need to be j

:

.

J

| ,3| open :o allow the high pressure injection sys:em :: ieed wa erj )-
;

i
1

in:o the' reactor? Did you do any checking Of :he 2005 sys en '
.;

i,

1
during this period Of we' days bef:re :he ac:ident? ;.

' '

,

MR. CCCPER: You nean as par Of :he pr:cedure :: |.a.

just r.ormal 10: king arou.a.d :he par.el?
-)

\
-

|
.i .

, . _ . , - _ , _- -._
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| 1

:

1 COMMISSIONER TAYLOR: In ei:her way. Was i: on your

2 agenda of things to look at, first of all?
l

'

3
| MR. GUTHERIE: Let ne answer that, since I scheduled

4 :he surveillance. None of the high pressure injection sur-
!

5 veillances was dominan *nct day-. |

1

!

6i CCFDIISSIONER TA1..:- So' you have no knowledge from
i

l -

7' direct observation of the state of valves associated with the
i

I
a high pressure injection sy nem, or the ECCS sys:em in general

9 at :ha: tine?

io , MR. GUTHERIE: No, not on surveillance basis. If
i

|

11 there was a valve out of position, it should have besn
I

12 j reflected in our lock valve book,
t

ja C0t.DIISSIONER TAYLOR: A valve out of position? |i

ja | MR. GUTHERIE: If it was a lock valve, :: would have

i3 been in a lock valve book legged as being out of posi:icn and

16 the reason why.
-

i7 COLDIISSIONER TAYLOR: Is :his sone:hing you just
i

ja| of no: iced in passing or wha:?sort
!

), j MR. GUTHERIE : .'!o . I saying we didn't do any sur-

20 veillances on high pressure injection, you know; to my know-
!

ledge, none of :he valves were closed or :u: :f posi:i:n. i
14

.
,

CCFDtISSIONER TAYLOR: Okay. ! nisunders::od f:u.,.
m

Thank vou..,
4.

3, CHAI.tlA.'; KEME::Y : :::issi:ner Mc3 ride.

..v v .e,l . - . . . . ., . . . :, . . . -n. :: . won er, ...r. .::per, :. ":a. ; . .a .:: ; . 4 : .s .. i,,
..

I

i
-

,
6

I
> |
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7

I ! would describe wha: the relief arrangements are a: the time of I
:
! 1

i2 the changing of a shif ? Is there any procedure, any requ're- |-

3|- ments, any obligation on :he par: of the shif: going off in
i

a terms of reporting or remaining on the j ob, or just wha:
,

5 exactly is the arrangemen for bein; relieved from your post
i

l

6: to go home?
| -

7 htR. COOPER: As control room operators, you can'

3, leave until you've got an operator, another con:rol rocm
1 ,

'

|
9 operator comes in to relieve you. A control roem operator

to is relieving the man on the desk. The man who has the duty

tj keeps a log book. Sofore he relieves, he has to review the

12 i log book back until the las time he had the shift to see if

;3 any changes were made in the plant s:a:us or changes to

ia , operating procedures that he should know about.
!

L, | We also write up an informal :urnover shee: anything
,

i

! tha: hasn't been put in the log or something that we feel
16

l

;7{ the relief should know about, things :ha: may be coming up,
i

procedures that we're going :o be performing, or some-hing
la ;

i

; that occurred during the shii: tha: he migh: wan: :o wa:ch
j, i

I

! out for. We write that on jus: a piece of paper and he wi'1.
.0 i,

ge: ths; and then he will pass it on :: his re'.ief like : hat.
.1 i
,

3ut, as far as shif* relief joes, We jus ~ l'.*?r?.a $,

each day between -he :wo :: :hree ::n ro*. roca :pera :rs :ng

a shif as to Who skes the desk,
,4.

C C h'OlI 3 f ! C.'i E E >IC 3 E * C E : Are ,:u recuire*. *: 3 * a '> ;.
'

'

,,
..

9

I
a

|
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|andboththepersonwhoisabou: :o be relieved and the person1

i
I

s 2 | who is coming on shift, do they have any requirement :o com-
1

3| municate personally with each other and :o stay at their
4 particular post jointly until such time as the relief has

5 officially been'given?

6 MR. COOPER: Yes, Sir. Until the log book is signed ,

7 by the operator going off shif:, he has the duty. The opera:or

a coming on shift doesn': have i: yet; he is still looking over
9 plant s:stus and until he feels comfortable : hat he knows what

to is going on and he is ready to :ake the shif t. Then the

!! outgoing operator signs :he book and the on-coming opera:or

je signs in the log book.

13 CCMMISSIONER Mc3 RIDE: Wha: is your schedule hours

14 per shif:7

33 MR. COOPER: We work eight-hour shifts.

16 | COMMISSIONER McSRIDE: How is the overlapping

37
compensated for? As I unders:and wha: you've said :ha: :here

33 is a period of :ime in which r.he on-shif: operator and the

39 relief opera:or must carry out certain functions and cer: sin

,0 duties, and therefore both of them are working and :ha:-would.

indicate to me tha one is there early or one is 5 aying .'2:e.,1.

How is :ha: compensated for?,,

MR. GUTHERIE: Let me clarify.: hat,.,
..

-COMMI3SIONER Mc3 RIDE: I'm asking Mr. C:cper.. ,4. ,

MR. CCCPER: In geners'., i; is no: ::m:ensa ei f:r.
|3

i

! -

i
e-
1

r-.,. , , . . . . . - - . . . , . . - - . - - . . . - , - - - -
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|

1' Ne can put in for the 10 or 15 minutes that we stay extra
,

2: or come in early to perform shif: turnover, bu: jus: as a rule
i

.. ,

3i people don't do it.
I

| COMMISSIONER Mc3 RIDE: So that you then are in a4

!
,

i . . .. .

1

|

5 posi: en o: naving completed your s...al:: and staying on duty

6 in terms of being recuired to complete certain communications

7 to your relief. I would ask you then, what happens if your ~
|-

!
i

3 -; relief comes in early? Are you allowed :o leave early?
I

9 MR. C00PER: Yes, Sir. Once he has been properly
l

ja | relieved, we can leave early.
!

i

11 | COFDII55IONER McL AIDE: So that i is kind of
I
i

;,* ! info r=al?
i

i

;3 | MR. COOPER: Yes, Sir.

y COMMISSIONER Mc3 RIDE: You can actually in some

1, , circumstances be on the job less :han eigh hours and on
,

!

y other oc:asions over eight hours?

1., . MR. COOPER: Yes, Sir.
,

>

;g COFDiI55!0NER Mc3 RIDE: In the event that your relief

comes in late, is there any -- As ! understand i , you said39
'
,

i you are obligated to stay over and wai: until he comes?0 i4

! MR. COOPER: Yes, sir. That is wha: having Our,1.

reac Or opera:crs license means..

COMMIS5IONER Mc3R!DE: And under : hose cir:umstan:esi,34
-

'

lif i: is an appreciable amount Of ti2e TOC wCuld be paid '
,46

Overtine7.,
.. '

.

, __- - _ _ - - - ~ ~ -
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1

1| We can put in for the 10 or 15 minutes that we stay extra

2 or come in early to perform shif: turnover, but jus: as a rule

3 people don't do it.

4 COMMISSIONER Mc3 RIDE: So that you then are in a,

5 position of having completed your. shift and staying on duty

6 in terms of being recuired to complete certain communica: ions
1 -

7 to your relief. I would ask you then, what nappens :: your

a relief comes in early? Are you allowed :o leave early?

9 MR. CCOPER: Yes, Sir. Once he has been properly

to relieved, we can leave early.
I

11 1 COMMISSIONER Mc3 RIDE: So that it is kind of
!

.

1 e. informal?
1

! MR. COOPER: Yes, Sir.33
,

y, CCMMISSIONER Mc3 RIDE: You can ac:ually in some
1

15 , circumstances be on the job less than eight hours and on
'

16 other occasions over eigh: hours?

i7 MR. COOPER: Yes, Sir.

COMMISSICNER'Mc3 RIDE: In the even: :ha: your re'_ief18

;9 , comes in late, is there any -- As I understand i:, you said
I

l

! Y u are bliga:ed to s:ay over and wai: until he comes?*0'
i

,1,| MR. CCOPER: Yes, Sir. That is what having Our
.

reactor opera: ors license means .

.CC,4tISSIONER Mc3 RIDE : And under : hose circums:an:es3
f

if i is an appreciable amoun: :f :ine you wculd be pa:2g

overtime?,, ,
..

4

I

l
'

_ _ _ _ _ _ _ _ _ _ _ _
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I

1| MR. COOPER: Yes, Sir. Time and a half.
;
. I

-| CCFD1I55IONER Mc3 RIDE: What would be the line ofe
,

4

3| demarkation?
;

i MR. COOPER: It would pretty much be up to the4
t

3| operator whether he wanted :o put in for :he over:ine or not.

CHAIRMAN KEMENY: Governor Babbitt.6'

' COMMISSIONER BA33ITT: I would like :o ask each of.
I

-whether you recall part of the'inciden: we have been discuss-g

ing. Any other occasion upon which any of you have encountered
9

the feedwater pumps closed outside of the three-hour;g

saintenance period or outside of the period when you knew thereg

was somebody actually assigned to some sort o f function tha:
1,4

required tha: they be closed?g

MR. COOPER: You mean to come up to those valves),

and find : hen closed at another time?

COMMISSIONER 3A3BITT* Have vou ever encountered
16

-

'

t

1.,| the kind of occurrence that we are discussing; tha: is, the
i

1
! valves out of position with no apparen reason for the to be

la i
:
,

i out a: tha: :ine? Cu: c: posi: ion.
.

;9
t

i MR. HEMMILh: Thinkin,g back, I can say no that I04 i
i

nave no: :ound :.nem ou of position.
t
i

.;

MR. LUNDIN: May I broaden tha: ques i:n?.;

C0beII55ICNER 3A33ITT: 3ruce, ti I may, l e r.e i
.,
6.

,

f

finish "his and just ask f: ea:h :ne of them and ~ hen 152 '
4.

the Cent question.
s .e.

4

, - . -
. __ _
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1 MR. COOPER: I can't remember any time when I found

v 2 those valves o'ut of position.

3 MR. LIONARONS: No,

'

d COR\lISSIGHER BA3BITT: Mr. Gutherte?

5 MR. GUTHERIE: Yes, sometimes on star:-up you'll

6 find them closed until system pressure gets sufficien: to

7- back check the check valves. We have a leakage problem in
,

a those valves and I believe it is in the s: art up procedure.
9 At a certain system steam pressure you unisolate them.

10 CHAIMLAN KD(EMY: Excuse me. I didn't qui:e under-
1
I

11 stand : hat. Did'you say tha: : hen they are closed manually

1; or they close by themselves?

13 | MR. GUTHERIE: They are closed manually..

; -

ja COMMISSIONER BA3BITT: You are inferring then tha:

;3| that is no: detected until start up begins, 15 : hey are ou:
i

y{ of position prior to startup?
i

17 MR. GUTHERIE: That is one of the start up checks |

|
18 - in the start up procedure. To ensure a: a certain 3:eam

> ,

.: :

j9| pressure these valves are open.
i

.g | COMMISSIONER 3A33ITT: But am.I corr <sc: that you
1

.1 are saying :ha: you have then encountered, 2 leas: during,

l
22

3 27 '"E' Y11V'8 *h10h **#' C" 05 E08t0LE' #U Ui E#UE*E
'

|
positi:n? |,,

s.
,

'e
MR. GUTHER:E: Let me clarify-:ha:, ? hey are no:3

cu: of positi:n. They are'in :he corre:: pesi:i:n as dic:2:ed
'

43

4-
1

I

l
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1 | by the procedure.

2 CChDIISSIONER SA3BITT: Okay. My next o.uestion to all

3 four of you would then be: Have you a: any time during your

4 operation of this plant encountered valves out of their correct

3 posi~cion with no apparent explanation; that is, out of position

** * Oi3''when you would not expect : hem :o be?6

7 MR. HEMMILA: To that I would have to answer yes,

g COMMISSIONER BA33ITT: If I could follow that up,

9j could you explain to me those kinds of circums tances that you
!

have encountered?10

MR. EDDIILA: I have been on shift at various times11

and I can't.specifically say which one of the valves they are,I ,.

but I have found valves that should have been open or shu: or33
.

shut or open.y

g| CHAIRMAN KEMENY: Could you give us an example,

perhaps?
i

j7| MR. HE}DIILA: Right o f fhand I can' t give an example.
1

CO>DlI53IONER 3A33ITT: Nhat do vou normally do when
18 '

! you find that kind of occurrence?
19 I

StR. HE>DtILA : I sceak :o somebody about i : to find
20 * '

ou whv it is like that.'
'

21

-, i COSDII55!0NER 3A3BITT - Have vou on all crevious
I

-| occasions found an explanati:n?-,
..

4 MR. HE}DiILA: No, I :aven':.
4

:
i

C; MI ICS R 3A33!!T- On h:w many :c:ast:ns have fou,*C
i -- ,

!

1

1

4 . - -, - e , ,- r -w- -<n,- ,
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1 no found an explanation?

2 MR. I!EMMILA: I could guess and probably say one or.

3| two but I'm not sure abou: that answer. '

}
4 COMMISSIONER SA33ITT: On those occasions when you

i
5 couldn't find an explanation, how did you pursue the =atter?

6 b1R. HEMMILA: I spoke to the supervisor about it,

7 the foreman about it, and we checked in from there.
!

8 CCMMISSIONER 3A33ITT: Would there be any wri::en

9 record of that kind of incident?

10 MR. HE}B!ILA: I do not believe there would be a

11 written record of that.

12 CHAIEMAN KEMENY: Nould you like to ask :he same

1; question of Mr. Cooper and Mr. Gutherie?

14 COMMI55!0NER SA33ITT: Lee =e make j us t one final

13 | observation. What is the best inference you can aske as to

16 the causes of those unexplained occurrences?
l

17 MR. COOPER: Of the valves being shu:?

1g CO>DtI55IONER 3A33ITT: I j us t wan: :o ge: Mr.
i

19f Henmila's response to those he could not explain.
i

;g MR. HE}NILA: Righ: now I couldn': say why a valve

! was shu when it should have been open, or vise-versa.21

Ii
|

; CCSD1ISSICNER 3A33ITT: You wouldn': ven:ure an i
.-

,

1

;; opinion, for exa=ple, as to why :ha was |
--

t

2( , MR. HEMMILA: No, ! wo uldn ' ven:ure an :pini:n.

.. . lAM42...Iw...,.s za _ A;. 3 , _. _. --,, , more .:.<e.y aue : :per :r--- 5., . .s.

I

I

, -
_ - _ _ . _ _ _ _ _ . - _ _ _ _ _
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1| error or more likely due to instrumen: malfunction?

2 MR. HES&lILA: I can't say.-

3 CCSD(ISSIONER BA3BITT: Mr. Cooper, have you had some

4 of those experiences?

3 MR. COOPER: Yes. There was a time when emergency

6 core cooling water supply valves to :he high pressure injec-
'

7 tion pumps were found shut. The reason it was shut is because

aj it was shut for some kind of test, I don': recall what, and
,

'

9 then in returning the lineup to normal the procedure wasn't

jo followed. So the valves weren't reopened when they were

;; supposed to be. I think :he plant was in operation a: :he

g time, but the procedure wasn't followed and that is why :he

a valves were shut. Also, the lock valve book wasn't kep: up.
t

-

ia ; The particular valves normally have a chain and lock on them

so that nobody can operate them manually, and when a lockj3 ;
i

!

16| valve is moved its position has to be recorded in our lock
I

i;7 valve book, and when it is returned to normal the posi: ion
'
,

1

la ! has to be recorded. It is also supposed to be rec:rded in the '

i

I;9 control room cpers:or's log.
!

:o CChotISSIONER 3A33ITT: Did you personally discover
,

:1 tha: inciden:?
|

|

:: MR. CCCPER: No, Sir.

! i:: CCSSIISSIONER 3A33!TT: Su: /:2 were involved :n j
|'

:4 ascer:2:ning wa2: had gene wr:ng: i

1

*3 MR. 2CCEER: I belieVe " was On shif:, ." : hank. ! I.

l

i |

|
<



. _. . . _ ._ -

105

1 CCMMISSIONER 3A33ITT: Okay. And you were abl-e :o

'

2 ascertain : hat that was due to operator error; is tha: correct?

3 MR. COOPER: Yes, Sir.

4 COMMISSIONER 3A33ITT: And that consisted of

5 manually putting the valve in the wrong position and locking

6 it and failing to report it?
.

7 MR. COOPER: Yes, Sir.

s CChEIISSIONER 3A33!TT: Do you know what corrective

9 measures were taken with respect to the employee who did it?

to MR. COOPER: No, Sir. I don't recall who was in-

;; volved at the time. It was a long time ago on those particu-

: lar valves. But immediately thereafter we did institute a

13 stricter con::cl on locked valves, makin; sure tha: their
I

ja ' position was recorded and that everybody was aware and nobody

33 just would open a locked valve chain withou: permission.

16 ' CHAIRMAN KDENY: Will you permit one question? I

g happen to see Mr. Lionarons nodding. Were you present also

ig when these locked valves were discovered?
I

! MR. LIONARONS: No: a: cha: particular time, no.j9
;

CRAIRMAN KEMENY: You jus: had similar experiences?0,.
i,

!MR. LIONARONS: That's right.,1 ;.
<

I
,

|COMMI55ICNER 3A33!!T: Just one las: ques-ion,.. iu ,

Mr. Cooper. ?! auld there be a wri::en rec::: :: :ne in:iden:
! t

,

that you described? j4 ;,

! I
i MR. CCCFER: I ' elieve :here were en: ries nade i.. ig

_ _ . .__ _ _ _. _ _ _ _ _ _ _
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i the log about it. I'm not sure--in the control room operstars

2 log and the shift foreman's log.

3 CHAIRMAN KEMENY: May I ask who was the operator in

4 charge who discovered 1: at the time, do you rememoer?

3 MR. COOPER: No, I don't remember.

6 COMMISSIONER BA33ITT: Mr. Lionarons, you I take it
,

'

7 have encountered similar examples of valves out of position
.

g with no apparent explanation?

9 MR. LIONARONS: Yes, I have,

a COMMISSIONER 3A33ITT: About how many such occasions

y have you encountered?

MR. LIONARONS: One :ha: I can think of r12h: off-g

hand.g
.

y COSNISSIONER 3A3BITT: Could you describe it?

NR. LIONARONS: It pertains to a valve. Yes, I33

found DHV-10 2- A shut and it is a suction valve to our DK 3g

mobiles (phonetic) pumps and i: is normally open w::h :he37

breaker open and I had found i: shut with the breaker shu: -3,

or open, excuse me; the b reake r was open,,,

COMMISSICNER 3A33ITT: How did you happen :o discover

that?,

I
I:: MR. LIONARONS: Auxiliary cpera: ts :ske 2 ::ur of

,

|
: the au.iliary building and :he secondary bui'd: ;s ar.d upon' '

.

I
i

:4 ; my ::ur, this is one of the : heck points en cur 7.cde : heck
I,1

3 lis: :..a: we are rec,uired :: : neck. Upen des:e.d'.n; ap:n :he !

,

i

l
_ _ . - . . _ _ .-- .
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I valve, I noticed that it was shut and notified the control

2 room.
I

3I MR. COOPER: That particular valve is on the

4 auxiliary operator's log sheet on every night when he makes >

5 his tour on every shift, he has to check the position of tha:

6 valve and check the position of that breaker for that valve
.

7 and the log shee: lists the required position. So en tha:

a particular valve it is checked every shift.
,

I

9| COMMISSIONER 3A3BITT: Wha: kind of action did you

to take after you discovered tha:?

11 MR. LIONARONS: I no:ified the controller, the
|

12 control room operator. Then we wen: and closed the breaker

13 , and repositioned the valve and opened the breaker again.

ja COMMISSIONER 3A33ITT: Do you know whether there

j3 | was any follow-up to ascertain why i: was out of position?
i

16 MR. LIONARONS: No, I do not.

j7 CONel!5SIONER 3A33ITT: Who would we ask tha:

;g- question of?

MR. GUTHERIE: Maybe I could answer :ha: question.j9
i
,

20| When it is br.cught :tc my attentict: tha: :he valves were in the
i
i

I
21 wrong position. I notified the shif: supervisor and we nake

;, an entry in:o :he 1:g and we try, ~ don': have he :ime ::-

i

t ry , b u: generally a shift supervisor nakes an attenp: :: find2 ;
'

i

24 ou who is involved and why the-valve was lef in the Wr:ng
i
i

w e .6 . O e e a e . O e * . * e ***W

,

.
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1 l

! l;

1! the ramifications from tha:.
I

,

t

2| COMMISSIONER BA3BITT: So the shift supervisor would j.

l

3 be the proper person to ask those questions?

4 MR. GUTHERIE: That is correct.

5| COMMISSIONER.3ABBITT: Mr. Gutherie, you sugges: |

| ;

6 that whenever this is discovered, a log entry is made. Is
.

7 that correct?
.

8 MR. GUTHERIE: Yes, if he's a good operator, he

9 certainly does.

10 C0bNISSIONER BA3BITT: So it would be fair for se
l

11 to infer thac if we did a check of the righ: kinds of logs we

(2 would be able to ascertain how often this kind of misposi: ion

13 valve event occurred?
,

4

14 | MR. GUTHERIE: That is probably a safe assumption, !
l

i3 although I don't think it is as coamon as you =ay think,
i

16 ! COMMISSIONER 3A33ITT: Have you encountered this kind
i

17I of event, other :han the inciden:s described by your
>
;

18 associates?i

i
i

;9 MR. GUTHERIE: Very, very rarely; maybe on one or
i !
I

gg OWo oCCastens. !'

l
CCMMISSIONER 3A33ITT: Could you remember specifi- !el .,-

|
i

cally wha: those occasions were?
i

.;

,,| MR. GUTHERIE: No. The pas: eigh: years I've <orkei
'

.. ,

'

a the Is110d, it is very diffi:01 to remember One Or twoy
i ..

!
oc:asi:ns in eigh: vears,3,

1
I

1

.-. .. ..
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|

1! CHAIRMAN KEMENY: Commissioner McPherson.
i

!

g. 2! COMMISSIONER McPHERSON: I'm no sure to whom to'
.

3 address this-question, but how often do the emergency feed
4 water pumps come on? Tha: is, in the course of a year, how

5 many times woul'd the' emergency feed water pumps have o come

6 on?-

7 MR. C'OOPER: Well, surveillance has to be run --
}

a COMMISSIONER McPHERSON: Leaving aside surveillance, ;

i

9 leaving aside times when.they are planned to come on, how many '

to times do they kick on because they are needed to?

ti MR. HE}DtILA: During the course of a year they

l

12 should not kick on a all. j
1

l

is , COMMISSICNER McPHERSON: They should no: do so at all? l

y M R . H E.N DlI L A : No, they should no:. |
i

33{ COMMISSIONER McPHERSON: Have ':he emergency feed
.

gj wa:er pumps, to your knowledge, ever kicked on in TMI-2 before?
.

!

37|. MR. COOPER: Yes, Sir.

I

la COMMISSIONER McPHERSON: Thev have done so?i

I l

I
39 MR. CCOPER: We've had plant trips due to' loss of

.i

20 - eed water which causes the emergency feed wa:er pumps to
;.
:

star: before'and'we've had them come on.21
.1

,

i

COMMISSIONER McPHERSCN: How many :imes has :ha: |
'

.,
u

, , - ' happened?
s. ,

.

MR. CCCPER: I couldn'.: give y: a . umber. I knew- .4.

that I've'had'it-happen :n my. shift at 'eaJ ~~41:e. '

:

):
. . - - . _ . __
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1 COSDlISSIONER McPHERSON: So it has happened on your
2 shif: wice, that you've had a loss of coolant and so :he

3 emergency feed water pumps have come on?

4 MR. COOPER: Yes, Sir, Ne also had a: another time

3 on my shif: they came on because there was a leak on a pressure

6 switch which was involved in :he star:ing circui:ry for the

7 emergency feed pumps, and an operator was trying to s top :he

a leak and he got near the pressure switch and bumped i: and
i

9I the emergency feedwater pump s:arted in that case, too.
!

to COMMISSIONER McPHERSON: In either of those cases

j;j or any of the ones you know about, were the valves closed?

12 MR. COOPER: No, Sir.

;3 ; C0)oIISSIONER McPHERSON: They were always open?
i

| MR. COOPER: Yes, Str.;4
I

15 COMMISSIONER McPHERSON: Mas anybody else had an

g experience, had a shif t in which the emer2ency feed sa:er
!

37| pumps went on? Mr. Gutherie?
I

'a||
MR. GUTHERIE: Yes, I have on one or two oc:ssions,

loss of feed and back :o problems with :he condensa:e polish-'

;9

0 ing system and loss of feed and trip of the feed pumps and4

| boos ter pumps and lef: with s tri::'y emergency feed i::

' feeding the steam genera:icn.,

;3 C'u!?JtAN KEMENY: :n :hese cases lid :?.e : urb:ne
,

|4 Orip
i

Nb. b $R Yes, e k I. b e b '**E
j ..

.

i ,

t 1

I I

|
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I

CHAIMIAN KEMENY: Did the reactor trip?

2 | gg, qu733g;3: .y,3,

3 CHAIDIAN KEIENY: Mr. Cooper, in your cases, did

4 the turbine trip?

I

.

1
3 MR. COOPER: Yes, Sir.

|
6 CHAIMIAN KEMENY: And the reactor tripped?

,

I

7-| MR. COOPER: Yes, Sir..

I
8I COMMISSIONER McPHERSON: So the frecuency of it --

9 It is frequent enough to make it critical tha: those valves

.10 are opened, else there will be very harsh conseo.uences. Isn't {

11 I tha such as happened here? The must be opened.

1: MR. COOPER: They mus: be open.

13 COMMISSIONER McPHERSON: S u'r e .

1.t CHAIDIAN KEMENY: Commissioner Haggerty,

is COMMISSIONER'HAGGERTY: The sensor on the emergency

16 ' feedwater block valve, since it functions when the valve is

17 operated manual,1y, presumably then it is associa ed wi:h the

la physical position of the valve ra her :han with power? The

;9| sensor --
!

o MR. COOPER: You have te have aower suppiv. :o :hes e

21 valve .for the. position-indication :: work. Su: -he posi:i:n
i

! i>

j g indication.is based on -he valve position.;

i
.3 < COMMISSIONER.HAGGERTY: Actua.* :': sed or pen? j
,

4 MR. CCCPER: Yes,.31r.
,

CHAIU!AN KD!ENY : Commissi:ner McBride.-e

_ _ _ _ _ _ _ - . _. .- a
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'
1 C0!4tISSIONER Mc3 RIDE: Mr. Cooper, from a con:rci

. . room opera:or's point of view, is the crew si:e adec,ua:e to2
i

3 ccpe with the emergency situatiens :ha: you have experienced?

4 MR. C00FER: In my experience with emergency situa-

5 tions a: the Island, the crew si:e has been adec,uate. We have

been able to handle it with the people we had available.6

7i COMMISSIONER Mc3 RIDE: Is that true so far as your
!

g! point of view, Mr. Hemmila?

9 MR. HD2tILA: Yes, it is.
.

10 COMMISSIONER Mc3 RIDE: Mr. Licnarans?

11 MR. LIONARONS: I don't dispatch the =en so I

12 ; w uldn' t know.

12 C0h&lI55IONER Mc3 RIDE: You are a member of the crew

;4 in times of emergency, though, are you act?

1., i MR. LIONARONS: That is right.
!

COMMISSIONER Mc3 RIDE: Do you feel under those -3,
i

;. | circumstances tha: the crew si:e is adec,ua:e to cope with i:7
'i

MR. LIONARONS: I couldn ' tell you for sure because;g

i I _ den' t dispa::h :he men. I go to a job and I've always been),

sent to a .icb. I've never had :o stand around in any tv. o. e o f
79 .

,

emergency.
|,1.

i I' '
,

n; COMMISSIONER Mc3 RIDE: 5o you really don't have an I

l

:: cpinion : hen? I
,

t

:4 MR. LIONARON5: Tha is righ:. |
|- - C." A ~ DLA.N KIMESY : I see c fur:ner :uesti:.s. Thank

V u; the witnesses are en:used.

(Chair dec'ared a 5-minute recess bef:re :alling.

?anel I*I witnesses:
-
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ne. - . 6,

?.5& ~M%~*f 1'~
I MR. MATALII: '4culd Mr. : ewe, Mr. Schai= ann,' j1 l

2' i

Pres Frederick and Mr. Taus please ec=e ferward and be sworn? I
Qc= c 3a_=e 9lang.
5/30/79 .Whereupon,

.

P Ah.- .:1. II.r
a

*dII.LIAM ZIWE , FRED SCHI~XTdT!T, I::WARC FREDERICK,
,
- and CRAIG C. FAUST

6 having been duly swcrn, were called as witnesses herein
7

and were examined and testidied as fellcws:
i

8 CHAI?.v.AN KIMI:Pl: Could ycu please he seated. Be-
' fere we ask the nain questions, I would like te establish

to centinuity with the testi=cny we have just heard, therefere
,

It | let =e take sc=e hing cut of sequence.
I

1: Mr. Faust, if =y reading of the reccrd was
is correct, were you the cperater who disecvered tha: the

valve nt=her 12 and the e=er ency feed system were closed?i .s

15 XR. FACST: That is true,

to CEAIRMAN KIMINY: Let =e ask the same question ~

l
-

i7 : we asked the earlier shift, when you came en shift did .veu i
i '
i ,

t t

ig! cr Mr. Frederick check whether anything was cut Of .ecsitica i
e

.

I
!

ro! cr is that nc: a ner=al par Of ycur operatien? |
.

i I

;c { MR. FACST: The =an who turns ever the shif:, tha: |
,

>
, ,
' i

., i :1kes the shift, usuall.y scans the panel. :: :.s usually u n.
.

. . - tc hi= as te what he is Iceking at, what wculd be of any..
,
,

t

! si:nificance :0 him in the turn ever.., -..

..

.|

.

,a--- . w. ,,gr .e.- m. .r v. e s ..d . . .s,
e i

!

t

.v.g . ra , a
.nwa.. n.. ..g 4..*. .e ' .~ " " C k .' '*. * .# ~. .n.".".'..'..". ..#., * * * * ."* **. ... .. . . , .e. *

| tae..;ne. and : didn't scan the anel a: ha: :L e . : ::ck,

|
.

|
-
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i

.
;

. '
i

' dc-2 3'
i readings later en that caused =e to go around the panels ;
, .

I2i and lock at different indicati:ns tha: I had :c leg down.
,!

i

3| CEAIRMAN TJXI r?: Yes, but ycu did not notice
i
i

i

4| that these two switches were shewing red? ! ,

I
,

5 ,I
'

- M.R. TAUST: No I did not, not at that time. '
. -

i
I

$i CHAIRMAN KIMINY: You did not notice that thev j, .
; ,

.

. ,

i7! were showine. c.reen at that time? |,

i

a MR. FAUST: No.
i
i

*' CHAIRMAN KIMINY: ?r. Frederick ycu did not
I

10$ notice that ei:her, is that ecrrect?
:
1

11 : MR. ???.DIR CK: That is correct.
I

1: i CIAIRMAN KIMINY: Ncw,Mr. Tause, how did you
,i
,

hav.en to discover -- I know ycu were werking en theci .,.
,

s .

taj secondary system, we have read the chrencicgy, hcs did
;

1
i I

15 i .vou hac.c.en te notice that these switches were closed?
I

33 ; MR. TACST: When I noticed these switches,

i.

., ., ! were closed was actuall.y durine. severa' =cves : =ade after
1

i

,a, the initial ense cf the accident and wha: wculd be |<

! e

g| dcing, if you lecked en the panels where I was at, I was
I

i .

'

3j moniecring steam generater levels. : saw that it was 1:w.
| ,

.wa g . 7 .4..d. a . ..". a . _ _4 ... e . .' ..= . .' . w s - =. . =. _a . . .- -. . = . - = .
, .
, . . . . _ . . . ..,, 1 .

-

1

.. ', indicating 10 inches and tha: :hev were dr.r, :c ssitiv. .. ...

.$

. " , . And a: the sa=e time : was 1:ckine at valve

..

't

i 4 4_4_.__ _ _4 _ w . w. . 4 . . , . , ,_,4 , .w .._4 .. 4 _, ,.. .. . _. . ... o 42. ... ; .. .. , . . . . . . . . .,,

. , ' ac. o , and fr:m wna: can bes: rece=rer :hev. wer e :.ndt.ca:.:.n:

..
.

I

__ - _ _ ____ _
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4

de-3 1{ shut at that ti=e c =e. !
,

i I
i

2i Cne of =y i==ediate actions was to take =anual
i
,

i

3! centrol with the Sailey centro 11er fer the 11 valves,

4 11A, 11 A and 3, at which time I started driving the=
1

.I

5| cpen, not fully. I cracked tha= initially to see if I
I

i

si cculd get a respense because a: tha: ti=e didn't knew
i,

1
7 exactly how icng the generators -- thought that was a

si proble= in other words, that the ICS fer sc=e reascn didn't

|
3 open up these valves.

io So I was going to do ic =anually and try to

n| thrct:1e it initially. That teck time because the way
I

g| we tell if we get feed indication into the genera:Or is
:

g{ we have to =enitor for a stern generater level change and
i
1

3, j that is what I was 1 coking for.
I

! Sc : waited and another thing that is cut ci--g

I don't think has been brought up right new is tha: this16
1
.

! happened pretty fast. And the fact tha: this whcle thing '

,,lsi

I
until the ti=e

- discovered those valves cpen at tha: :ime,, 8 ,;
J

i

19 11
I thcught a caricd of time of Only 1_ke 60 seconds :assed I-

0 1

.' when actually it turned cut : be eight =inutes frc= the j
I i

. -

- i

!! time finally disc 0vered the= Open.., a
.

,

d
C*#A!? EN .~C~"CTl: Ecw ruick vcu disccvered :he.

- -..u
.. '

y cicsed and you cpened them?
.a.

| M2. TACST: : Opened, yes. xcuse ne.
:4

c..:.n_ . .v.r sI w- .w.T.r v. . , .- .. . .._..,.. _.... .:., a...: _
. .. . . .., _ ._*S

..

. I
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''5..

|
,

die-4 '| how they ceuld have go :en closed, do you Mr. Faust? I

; <

'
1

*1'4 MR. FAUST: I don't have any factual knowledc,e i
.

,

3! cf how they get closed.
|

!

1
,

I

d ! CHAIRMAN KIMI!N: Do you have a guess?
I

3.i! MR. FAUST: Like we have been saying before,
i

6| =. c s s ibi- an eversi-h: en sc=ebcdv.'s c. art.,
, .

,

i

7[ CEA ?J!AN KIMI!C: Yes, Mr. Frederick, dc you have
i
i
I

S any idea en how they were closed?
|

o! MR.FRI0ERICK: No sir, I dcn't.
|

to CHAIRMAN KIMI:C: Mr. Zewe?

t1| MR. ZZWI: I de not.
,

I
r; : CEA!PJ!AN KIMI!N: Mr. 5=hei= ann?

|

13 MR. SCEI MANN: Ne sir.
i
l

jai CHAIRMAN KIMINY: Okay, thank ycu. Professor
i

,

o .sg.o 2,
t

s
;3 i . ..

I
- i
! i

33| COMMISSICNIR PIGFORD: Mr. Frederick, I would
.I

l

like to fc11cw u: :s sc=e fo the' ques icns that were raisedi.., .
4

,

g :)i in ycur testi=cny : the -- for the "dall task force, the
:
,,

39; Odall Cc==ittee Task Fcree. I a= referring te the ques:icn-
i

! ing cf May 11th.i
.c n.

''
.i

o

New fcund interesting there ycur ce==ent tha:
-

1

.1 the relief valve en the pressuri:er had stuck cpen :nce
..

befere and .veu =enti:ned tha: :here was sc=e repair wc k..
..

r.eine. en and :hev. :he . cur:cse Of :he repair wc k was--
., .
~

.

- ' ""2 o ....= . .' .. ..". a. . . . _ _ - = , . ' . ' '
_ .-'_ . e _- = . o . - . .% . . e . . , v. . ". w- "- .' 'v.,,

.=
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'

de-5 I be able_ ec tell that it is cpen. Can you tell us the repair

'2, werk that was done fer that purpose?
i

J MR. FREDERICK: The time that it stuck open
I

previously was not en my shift. I just found cut about4
;

5 it thrcugh reading the reports. The maintenance was

e referring to was installing a valve indication that would
-

t

7 tell the operator that the valve was open. It is the

a| red light that exists en the panel new which, as we have

g said before, is simply a command signal indicator. It dces

to not actually indicate valve position. That is the install-

'

it ation I was referring to.
P

COMM 55:CUER P!G70RD: So it indic' anes ccmmandi;

and not whether it is reallv. cc.en er not?13

y| MR. FREDERICK: That is correct.

| COMMISSIONER PIG 70RD: '?cu see, I raised the3,;

i

questien because before the Udall subcc=mittee you said,3,
I

I

t. i "the purycse of the repair was sc : hat if it were :c stick '

,i
6

|

i ccan vou could tell if it were really ecen." : am insertingtai - - - -

, , ' an adjective here er there. Maybe I am =iscentru ng wha
|

,

4 .

!
'

you had in =ind..c i.
.

i
; i

.

MR. FREDERICK : The pur;cse of the installa:ict,
1.

.. . ass"~d ng that if i: s:uck cpen it woulf he because the 4

;..

.

3 cc==and signal was calling fcr the talve :: he : pen'and..

.i.-
,

a
'

tha: cc==and si nal was -:: :aken away.
:4 . -

i

[ e. n 4.v..* .T .= * .*3. ?. .C. O. * *s ? * * a *c . .gg J . m. .* * * w . .'a. .s * **.aj. . . . . . . . . . . . . ..
,,
.e

,i

, . . __ - , . . . .- _. . - - - , , .
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l

de-6 1 acec=plished that cur cse? '
i

-
<

'

|
'

I: MR. FRIDERICK: No, it did net. :: wculd have
j

f ,

s| been better te install an absciute valve indicatien tha: | |

i

|
<

told whether the sequence was ccvered by the dischren -- |
ai

I t

5| CCMMISSICNER ?!GTORC: Su:, I gather you are j
i

i

I
i

3| telling us what you understand in ter=s of =aintenance I
; , !

7 carried cut bv sc=ecne else? ,!-

I

g .va . .e m. e.- e..%. cg . .".a . .' s c .~.~ e . . .
.

.

, COMMISSICNIR ?!GFCRO: Is there sc=e leg that you
.

g knew of that would shcw this reccrd?

,, MR. FRIOERICK: Tha: the =aintenance was perfor=ed?

g COMMISSICNIR PIGFORD: Yes.

MR. FRIDERICK: I a= not familiar with the dccu=ents,,,

t
.

but the jcb certainly would have been legged sc=ewhere.
I

,,

i

CCMMISSICNIR PIG 70RD: ~s it in veur leg?<
. -

.v.R. .eR_en e..n rK . he .3 .g ... a. . ..a.4 .a4 . ,.e . 4 s .-. wto .... .. . . .
,

}enly te operatien of the clan: and cut of service ee.ui.==en:!./ .

!

' Inot in the repair of that equip =ent.
|

,

19 ,:
i

! ?

COMMISSICNER ?!G70RO: Yes. Have you had a chance
1. i,

! :: Icok cver the record of the testi=cny bedere the Odall |
.n. :.

,

i

Subec==ittee?s
,

.<

MR. FRIDERICR: I have read it ence, yes.. . -
..

: --w..v.v .e.e . .yr e. : . ge. r. .e r., . s. . . . . ' '... ... wa. .. wr.a. ''..=.*.**;*. . . .. , . . .
d

" decided tha: =aybe tha: valve was pen and we had e::er:4
2 y . 3 4 _, . .. . .. ... .a. . . . . ...s4., .3 . . . . . .. ,. .... . . . . . ..

... . .. ... .. ..*C
..

; S.%. 4 $ e . d .d . . )
' + . .q.

.-.. ... ;.

i
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.

tde-7- I '

MR. FREDERICK: As far as ~ knew the action :O
'

:| close the valve was cut of -- scmewhat cut of de'speration.
,

t

3' In other words, there see=ed to be no c her possible causei

d fer the low pressure and it just seemed like sc=ething that
i.
i

5i
i we could try to see if that would isolate the problem. I:

;<

e| is not at all a raccmmended .erecedure to isolate a r.elief I
t ,

7; valve. It is a last ditch eff=rt. 1

}l

a'i COMMISSICNER PIGFORD: I understand, Mr. Frederick.I
1

i

si Whc was that who decided that =aybe it was Open and they
I
l

te should new close it, de you know?
i

i

I "2. TRI0ERICK: I believe Fred Scheimann closedu|
,

i:| it. I think it was at the suggestion of Brian Mehler. j
.

r

13 ! COMMISSIONER PIGFORD: C0cid you give me that
I
i

y; name ence scre? Mehler?
t

,,! MR. FREDERICK: 3rian Mahler, M-e-h-1-e-r.
,

..;
,

I

,o | COMMISSICNER PIGTORD: Mcw, is he an ccerater !. .
.

\
.

lalse?
I.s,

,

f

! I

. MR. TRIOER*CK: Es is Shaf: Superviser, Senio.a. *

i

Reacter Opera cr.;

..i 6-

, COMM~SS~CNER PIG 7CRD: I see. Now, was he there
.

.|
,

'

durine. .rour sh.ft?:
., ,
. ,

'
MR. TRIOERICK: Es was there in the latter par:,,

..

cf sv. shift. He ca=e in several neurs after the initia:_:n..
..

Of the accident.
.

.

.,. m....e.e .s.L 3 3 . e-. n. :. ~~ . .r
4.-.._-._.: . . . . . * . . . . . .. . . . . . . ...s. .......--; . - . .

..

'
- - - - . . . - - - - - - . _ _ _ _ - - -
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i
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i

i <
i

de-8 | been en a shift to replace your shift?
,1,

4

| ..
:

} MR. FRI"ERICK: Was he on the enecming shift? |
3|

MR. OEWI: Yes, he was the enccming Shift Super-
4

i

! visor fer the day shift c relieve myself. .
4

.

C ^. M.".7 5 o- '. n. .NT .S. o. * c C U ." . '.'A. k.e . . ..e . r. a. a . .' y
|.at . . . .

.o,
i

* i

i Ev. an2 chance?*

7|
.

! MR. EWE: I d n't knew.
.

'

B!
l

! COMMISSICNER P!GFCRD: And apparently it was
el

he whc reccgni:ed the pcssibility that the valve was
i

10 |,
. cpen? Were you there when : hat happened when he deduced

Ii
11

i

,. . 4.,
a.

,1 -

4 i

I

f'MR. FRIOERICK: Yes sir.I

ti

f COMMIS3 CNER ?*SICRO: .Dc you knew what he
14 !

|
d.' ." '.e.n'.

. . ,;..

! MR. FRE*ER~CZ: He suc.c.es:ed :c the Suc.erviser, ,

,
i:e
j and the Teraman that we try isolating the valve.

l.<l

CCMMISSIONER P:GFORO: *le s . Did ycu -- and appar-
13 ;

| . q.1 v. ._.e .a. 4* w a s .i s v .i .= ~. .a as a .asu.'. ..' ..._* , .s C...a .
a '

i. . . . .

i

10 .
C m. .w 8 p * S.

I ,

. ..

i
46 j
es

.V2 . ." Q c ." e* S .* C .*< Y. a. s , . b e . .i n. e,* o. . . * .' **
.

.
'

q

?. O..Y.Y. $3.,% Y .O. O. *. # ?. O. .&.. e *$ @ 9) * %. M. 'n. k * * .
t *

C. .M.J . ... ... w ..6

.. lj

.. ;

.A M e.M. .y

..

....E.. .. . * M O. ...M . M. ..M.Q.* W y .$. e f. . Q . 43....O 8.."..$.#.
.. .. . .

'
~a

- a. ' d. 4. "a a s . w e .=..d. .= '..a .' .' ...-"..s,.
-

'

.= 7 7 . - .c - a . 4 .'".*--
. . ;

=a
** ^^t,f.*,f..*.*."".***"..". O.**..T*"..* g, s.6 .J .= ;.i.

** .e. . . . .. . .. 4 . . ... ..c .

_ _ _ - _ _ _ - - - - - - _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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1?.t

7

de-9 1, testimony that first was there sc=e alarm which was '--

i

li
2 e e 1

, . - d q e e e . .e. -v ..a.e ...e. ~4 c t-1e .eac'4..,, ..'. e . e n.7 e - = . =. |- - , . .- - -.
.

.

3: in the tail pi e frc= the valve? -P,

!,

d' MR. FP20ERICK: I have been teld that, that alarm

1

5, was on.'the alarm printent v. e s .,

i6 CCMMISSICNIR PIGFORD: It was a prin: cut rather |
! :

t7I than an audible alarm? I

3 MR. I P I O E P.I C K : ':' hat is ccrrec..

oj CCMMISSICNIR PIGFCRD: Abcut when did that
i
.

to j alarm cccur?
i,

i

1 1 ,, .v.R . r.q.E a e..m.et ? e n . <..cw .. s. -. . .

I
gi COMMISSICNIR PIGFCRD: Did it cccur during your

,7 3.w4.e ,..

i
!

f

u} .q . .e.m.e.n. .e. .o..c z . . w 4 ...'< sw. .~.~. ..b.e a.'.a m - d.a.. 1..
*. . . . .... e.,

| which was delayed sc=e hour and a half or so, it wculdi3
,

4

1h | have been during mv. shift scmetime, .ve s . .

,

|

,,! COMMISSICNIR PIG 70RD: I see. So it was not |,,I
.
I

3,; available until abcut an hcur and a half after the beginning
4

e

of the event?.

19 1
|,

i MR. TRICERICK: I am just guessing. don't knew I
I~

.n. :
I

,, ; - w..a. .ime 4. a. ea .=d . ..
=- "

..'.e w.- ".= , - .'.'. 4 . =- e=-ad
':, - er.- -

't
.; c.1 .e u_.- .. 34

. -- -. ---,, ,

..

!
, - , .v.y c .- .3. :. -. u.s : - - s ., .m. .n . .e , . a . , , .... .-- ... . ;. ..-r7..

.-a n .. ..,,

.. .
s

..w.e v.eu w=.-= .. d".v, . , , =' =- - -
,

- s - . ..'..=. . . -...= , we .- =. . . ' . v. r " '.
. .. . . .

. --..
i

I
,

; .

s e. . Ie...=... e. .. . . . , . a ...e ,. -

-. e.u . ...n . ,. ,. ye a. ...
<,. . ...~. ;. -- .

. .a

. ;.

|
|

I
! |
'

- _ _ - - . - - . - . _ - _ _ _ . - - |
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l
i

11a,.a

i
.

>

l i Ide-10 J, I was en the secondary side of the plant during while they |-

2 ;

were trying to determine what I believe what vcu are

3! askinc. In other words. I wasn't involved in locking at,

!4 '

1i that at the time. '

5 i

COMMISSIONER PIG 70RD: Yes, Mr. Zewe, do you have '

e-

i information? I am speaking of the 4?. arm,in whatever fers,
i *

7| that was initiated as a result of the temperature in the
1

|
al tail pipe?

'

MR. OEWE: I am not sure of the exact time that
!

30 | the alarm came in, but it should have happened within secones '

'I of lif ting of the relief valve.

12 COMMISSICNER P G70RD: Yes. Ncw, and then the
i

,

f' 13 questien is, was that alaram known to anyone at that ti=e?
'd! MR. OEWE: I did not see it on the ecmputer alarm
15 printcut at the tima because of the activity that was
to taking place at the control rocm at that time. Su: wculd

17| assume tha: it should have been in and it would nc: have
i

te| been ahnermal for that alarm to be in a his eine kncwing
i

foi that the electrematic valve had Opened because of the
i

i
i

2c i high pressure in the reactor ecolant systas,
t
,

i

:1 ; CHA:?FJW :C!I:Pl: I would like :: Jus: ask a ecuple
'i.

i:: of ques:icns fer clarifica:icn. : am a little ccnfused.

:: i. Ceuld ycu give, Mr. Frederick, cculd you give me sc=e idea
'I

,I of hcw nanv. alarms sie.ht have pene -d' 4"-4 g he firs:.4

t

. five tc 12 minutes? Was 10 like twC :r 200?
;

_-,
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1 3. .:..

*t,

de-11 MR. TREOERICK: In the first few seconds _cf the'
,

.

accident there were probably several 100.

3
CHAIRMAN KIMciY: Several 100. Sc clearly you-

'
couldn't personally have checked all of these. Mr. : ewe,

;

3! |am I prencuncing your name correctly? We had a debate en
|

* the correct prcncunciation. |
i i-

?7 MR. OEWE: Zewe.
I

8| CHAI?F.AN KIMErf: ewe. Thank you. Mr. Zewe,
t

'I
! did at any time let's say during the first half hour ,
I.

10 :I any of have a chance to leek at the alarm center, c: were
.

1

11 | you se busy you had ne chance to lock as it? f
,

i

17 | MR. OEWE: Quite sene after we had the event :

' 13 I had called the Unit : Shift Superviser Oc ccme ever
; .

14 and assist me. And when he came over asked his aid in

!! , locking at the ccmputer printout Oc try :c help us along
,

. I

to i with the casualty that we had before us. And he was
a

;

17 | evaluating the alarm typewriter and :he printing of the
,

-i ;
I

is computer. |
i'
+

:i

And I did ask him Oc check for any discharge j
'

to

1 i

:o ; temperature scmetime after that. {
!

', CHAIRMA:I KIMI:rf: At wna: =cin did the alarmi -

*

;

-, c.rintar star: crin:ing cut? We ga:her there was scme scr:
.. .

., cf major delav. there er a ea:er feed pr:blam?. ..
I

4 ', MR. :IWI: If I remember crrectly, scmetime
.

,abcu: 12 : nutes after 5 :: sc :he ::mputer ala_= func:::.
3

I

I

|

i

i

> ~ , , - - ,e,r-, ,, -- --um- - - - -



.- . . - - -_ - - . - . . - ~ . - - -

'

|
3 .,

1
1

'
,

'
i

i! idie-12 j became incperable and for apprcximately an hour and 20 =inutes
21 '

after that until we re-initialized the ec=puter and again
1

31' gained the function of the alar = status of the cc=puter. ;
i

e''

CCMMISSICNER KIMINY: While it was functioning,i

1
4
~

was it printing real ti=e or is there a delay when an

*
! awful let of alar =s go c5f? f,

#
MR. ZIWI: Cn the alar = printer it pris s cut

I

8 and it keeps a running backicg of what the actual time

'i was for the alar =. It is not real ti=a and it beccmes very
1

10 ! backloge.ed just because of the mechanics of the ev.=.ewriter.,

i,

l't
i It physically takes a certain a= cunt of ci=e to prin: up

,i

1
i

12 | each alar =, and it scans so many functions that i: physic !
-

i
,

i

13 1 ally becc=es further and further behind as veu receive, . .
I

14 i mere and =cre alar =s.

I
!! CCMMISSICNER *7.MINY: Oces it have a buffer that i

1 i
. I

I
Ilo ! keees that infor=ation that is nc: .ve t printed cut, de v. eu '.
t

li i kncu?
.

4

i

la , MR. :IWI: Scr= ally it dces, v.es. '
.

fJ
!

; to i COMMCSSICNIR KIMINY: So whv. was the inf=rma:icn !
.

t
, ,

:
'

:c i lost in that case af ter 5 : 00 c 'cicck?
!!

,1 I.gy. . - .qv . w. 4 . 43- e. ,r3 - ..4, . . ... - =- . . . ... = v a- - ,
a --., a - . -- . .-

.

.i

'ut it was so far behind we had precle=s with the paper::: !
i
!

:: J ja-'ing up and we had a technirtan werking en he :c=puter-
4

.,| and : believe that he just re-estahlished the : =e On

he ::=puter whi h wculd preclude the te= cry : hat hadn't.,
..,

I

j
i

. ...-,__ - ..-.,,m....--m
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| 1.2
i ,

! I

ide-13 i| printed cut to that peint and started again at time :erc ,
i

l
i

21 ence he re-initiali:ed the ccmputer. |
i

|3 C3A.'.?J!AN DI:TY : I see,'thank vcu. 's,

a COMMISSICNER PICTORC: Scmeplace in one of the
I
i sequences of events there is a statement that at a certain ;

,

s

time there was an alarm from this thermal couple, and I would,
,

I
*

still like to know was it actually possible for any of you7,

to know that or net when that alarm came in?,

KR. IENE: It was possible for us to go ever.,

! Whenevrar the computer has an alarm functicn en it, all right 4

there is a ecmputer scand that sounds and it flashes saying

that we have an alarm en the computer. You will go ever

and read the alarm printer Oc find cc wha: value the,

particular parameter is at and if the alarm condition
is

prints cut what the condition is. All right?
15

So if we had checked the plars printer at that
16

!particular time we wculd have seen the alarm ecme in. Ecwever,
a>

|i

| that alarm typewriter itself, if ycu were to get in an alar =,a:
i

i at any peine where you had a mess of other alarms in, : ;

toj
,! wculd go all of the wsy back to the back cf the backlog.

:01
! Sc, it might be scme time peried before tha: actual alarm

:t l
j a=e cut Oc your visible presence.
':.~ ,

|} COMMIS5ICNIR P:GFORD: Then, are y:u saying that
. : ',~

| the time it actually came cut was nce the ti=e ha: ::
:4 .

was indirated in the sequence of events?
:!

_
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,

3|
;

de-14 MR. SC*iE!"X m: I am sav.ing tha is cuice .Cossible.,
! i

2|' COMM SSICNER PIG 70RD: I see. Has anycne sought ec l

i

3 examine the records to see that, do you happen Oc knew?
d

MR. ZEWE: I have lecked at the alar = res=.cnses,
,

I
5

!
and I can' t re=e=her finding the actual place at which an

6| alarm and at the temperatures that we had indicated. . l.i

l i
I7!

I COMMISSICNER ?!GTORC: Ecwever, it was testified I
l

I
ai that at 25 minutes and again at 3 0 tinutes into the accident,.

someone did call up the temperature and found it to be what,9

to ' abcut 280-285 degrees?

11 MR. ZEWE: The highes: reading : hat I had received

i: after I had requested to have i checked was appr xi=a:el.v i,

a 232 degrees was the highest I had ever received informazion

i4 !' en. ,
,

;
.

t
,

I physically did net ask for i; fr:m the cc=puter
|

u
| I

,3 | but I had cther people de 1: f:: =e and that was :he werd
i. ;

i that I had frem them that it was ahcu: 22S =c 232 was the17
i ,

I

ta ; highest reading I had received. '

i

,, I COMMISSICNER PIG 70RD: Ic ycu reme J::er what it was

en both instances? I

., I There were two times it was called up, '..
1

. . .! a :aren:1.v....

,1
.

.. .! MR. EWE: They were pre: y nuch in the same hal'... y

. 1, cark within abet: five degrees..a.
.

--- _.vv .e.e., _- .. ....:. :. a c .e..r. .v . .,se , u__ ~ - . _ .. . . _ . . , . . _ _ . .a. rs . ,_:. . .

e=erpency pr:cedure cha: tells y:u wha: :: de if tha:, , .
..

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

I
,-,
..

'
.
a

t. .. .ce as ta=perature is -- if there is an alarm on the ecmputer

f cm that thermal couple?-

3'
MR. IEWE: a de have an amergency precedure that

4
; addresses the electrcmatic relief valve and the discharge
i
8

5'
temperatures en the tail pipe devnstream of the relief

b
valve.

.

# COMMISSICNER PIGFORD: And what dces i tell you

8 to do with regard to the tamperature tha: is read?

' XR. IEWE: It has you isclate the suspected

'O leaky relief valvo.

'' COMMISS~CNER ?!GFORD: What temperature dees i:

9 say you =ust ge into isolatien?
.

-

'3 MR. IEWE: I believe it says apprcxi=ately 130

id' degrees.

15 COMMISSIONER PIGFC?a: I have Orcuble remembering
i

foi these two and I am sorry I lead vou into this witncut
, - -

;
I j

17i elling von what I have before =e. This is a precedure I

i i
-

! I

Iis that is dated June, 1977 ccncerning the possible leaking i
,,

i

io ; of the pile: cperated relief valve and it says, "Syptems," :

il !
J

:: I which I presume are instructions to ycu to knew if seme:hing-
6

-

1 i
S

is possibly leakinc. c: cren.: i
; .

,

:: Nc=her one says," Relief valve discharge line

. - ,.' tem erature exceedinc. the normal 120 degree fahrenhe :..

Alar:s en ccmputer at 200 degrees fahrenhet:." :cw : am<

.J

assuming ha this is the applicable emergency pr:cedure :ha.,
..

=

,
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1 .~ 3 :.

6

|

de-16 'I I am quoting frem. Is that reasonable?
I

I|
t

' '

i MR. IWI: If we had been aware that the relief!

t i

1
,.
*i valve in fact was stuck open, we would use that precedure. !

I'
But at this point in ti=a we did no suspect that we |

5 t
|
-had the relief valve -- had failed te close. All righ ? I
i
4*

But if I =ay add, all right, pricr te this we have had |
t

7 readings that have been greater hhan 130 degrees ner= ally, !

8 all right, because either the electrena ie valve or he

', cede safety valves do have some leakage passed them.
,

10 CHA2?J4AN D."TY: What is the highest you have
11 had?

i -

|

10 | MR. ZZWI: *he highest reading that : have seen? '

I
,

13 i CHAI224AN KIMENY: Previcusly.
i

I
14j MR. OIWI: In the neighterhecd of 200 degrees. : |t

I15 have seen,in reviewing legs since the accident, approx -=-='yi

,i

to i 198 degrees. But I can ramember instances before that which !
| !

i

17 I don't have before ne, sc=ewhere jus: cver 200 degrees, !
,

.

13; 203, 203.

I i

ta i COMMISSICNER PIGFORD: Su during this acciden:
:,

a.I .veu read it two times at 20 minutes, 25 ninutes and 30 minutes,

I

l

|and I think .vcu ::1d us 230 degrees, is tha: correct? I,,

l 1

i

.. i. .M Q. . * ?'M s. */ a g a .4 .* .*
.. ..

=

.I
t ( *4 .M_~ c ~ ~. .~ y. r.o..M .c .~~~Q~m. .A aw . u. .s . .a .n ag.a. . . u. .s. .: . i

3; ...ar no. 1.. .. . . . ..

The "empera: Ore in 70ur specs tha says there shculd he an4.

alaram indicating a leak.
i
1
i

M

- -__- - . - - - . _ _ _ - - - - - _ - - .
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|
,

l
.I i

de-17 MR. ZIWI: Yes sir, but knowing that the relief
e

,
d

valve had lifted,the downstream temperature : would expect |
3

to be high and that it would take some time for that pipe '

4 |
1to ceci down below the 200 degree set point..Sc that' alarm )i

3
by itself was normal.

6

COMMISSIONER ?IGTORD: Would you expect it to stay
7

\at that tamperature for 55 minutes, which seems to be tho
i

a 1

elapsed time between these two times you called for the l
1

' 1

tamperature? I

l
IO i

MR. ZZWE: I really dcn't have very gccd feel for
' how long that it would stay hot, but it wculd net be tec

4
i

12 hard for =e to conceive that it wculd take at least that |
'

13 long for this to eccl dcwn after being open
Id .

i

COMMISSICNER ?!G70RD: But new getting back to '

13 the logic and the applicability of ycc: amergency procedure, ;
s

16 what : am getting is the tamperatures you finally learned !
'

17 about hivher than the maxi =um in .vcur precedure. New Ii

l'
ta think what you have told us is that the procedure is applic-
19; able if you knew the valve is leaking? Yes?

20 MR. ZEWE: The precedure is applicable if I knew
, ,

, ,

:1 the valve is leaking?
,

:: COMMISS CNER ?!G7CRD: Yes, I thcugh: you said n
8

i
, :s sc=ent age that this is the crocedure veu are :c foll:w if|

l
a vou knew that the valve is leakinc?. .

a

.! MR. IIWE Yes...
t

1

,

e - - i+ A= m e ,m , -- w ---e'_
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,

i
de-18 COMMISSICNER ? GTORD: I: does raise a difficulty

s !
2 I! in my mind as it does appear that maybe this nr-Wer ene i

'

l
i

3-
itam en the c. recedure is to give .vou a symp:cm that the

4
valve is leaking sc that ycu weald then follcw the precedure

i

$|' because it says, it alarms symptem nn-her one, is alarms

f.
'

A
~

at 200 degrees Fahrenheit under the subject " Leaking,
|

7
Relief Valve."

,

I

al MR. :IWI: I agree, but normally ever since we
,

|
't have started up Unit II, the relief valve temperatures have

'0
i always been greater than 130 degrees. They have been in
i

"i
| the neighterheed ncrmally of 175 to 195 degrees ner ally
i,

'.I
'| because we knew that we had a certain a=cune of s=all

13 leakage passed that valve er either one of the cede valves
I.

14 which have their calm and downstream cf the discharge~

,

15 point of the relief val m.

'$' Sc we could have had scme of the hich temperature
I -

,P

17; caused f cm the other valves leaking by causing the high
i

i

's ta=perature te be reflected in the c her zwe valves ,
i

ic i CCMMISSICNER P:G70RD: Sc apparentiv. vcu felt
: .

I
,

:o j that this amargency procedure just wasn't applicable at
4

:' l that time? Is that correct?
i

||
'

MR. IWI: Yes sir.:: l
i
,

1 COMMISSIONER ?!G7CF.D: Mr. Frederick, did /Ou alsc::
.

'I
4 feel cha:?. ,

,a., .M S. . Y S. .T* ?. O..* ?".% e *f A g a .N .*. .*,
. ,. . . . .

t

i

*

. _ . __ _
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,

i |:de-19 CEAIRMAN KIME!!Y: Could I ask one follow up question
i

I*,
|'j en that Professor Pigford? Do you know what other symptoms

3
you would icek for to see whether the valves were stuck

i I
d|

; open?

S|I MR. FREDERICK: I would have suspected that we
|

*I would receive a much higher temperature in the tail pipe. Il

7 ;'
is bicwin|230 degrees dcas not indicate to me that the valve

8 by.

' CHAIRMAN KEMENY: Sut where else would you look

10 for a reading to ' find out ' if ' it is stuck open?
!

11 | MR. FREDERICK: You would look at the valve

1 indication to see ''da d ndicated open.
I

,

'

i

13| CHAIRMAll KEMENY: Mr. Zewe, would you look anywheras
|

14' else?

Is i MR. IEWI: Yes sir, the discharge = cine of the I
|

|

to valve, which would be the reactor coolant drain tank.
i,

17' CHAIRMAN KEMEllY: Did you at any time icok as |

ts. to what was happening to that drain tank?
i

I '

io ! MR. : EWE: We did look. I am not sure of the |
.>

*0 exact time that we first went to look at it. It was probably
I !

: t 1',l 25 minutes sitar the event.
:

J
'

;; CHA *2MA;I KE!!I "? : Is that scmething easily

I
visible en your control panel?, . ,

. . .
,

M2. I*tII : It is easil'/ SC edsible, but net res117 |,. 3

visible frem to main pcrtien cf the :entrol recm, :t isg
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1 a. ,
.;

|
''do-20 acutally, you have to walk out around the panel and go |

,

i

i behind panels that face the centrol reem : actually read2

i

3f this adjacent panel.

d CHAIRMAN KIMENY: Ccmmissioner Haggerty and then
i

l
l

5 Professor Pigford.

6 COMMISSIONER EAGGERTY: I am ccnfused in terms 1

7 of the report which was submitted to the NRC cn the event i

1

8! at 25 minutes says: " The operator requested the ecmputer ;

print the elect cmatic relief valve cutle temperature. A !
9

10 value of 285.4 was indicated. "The operator attributed the
I

11 | temperature level to the normal cool dcwn of the discharge
i

12 ; head, et cetera, pest:y much as you have said, but that
,

|
13 is 50 degrees higher than you have indicated.

14! Than at 12031 the operator requested the computer
|

is print the electrcmatic relieve valve cut a temperature. A |
6
,

|value of 283 was indicated, substantially the same. Thente ,

at 2:17, the third time, the operator requested tha: the jn

rej ccmpu:er print the electr matic relieve valve outle: ,

i
e temperature. A vale of 028.7 was' indicated. That was the,, ,

first time the roughly 230 that ycu remember is indicated ;

,o , .
.

!

in this report and i: is five minutes after that, tha the. ,;,,

i

valve was shut and the ching began to ge: 2nder con:r01..
. , .

o
New this 233 deesn't seem, and this 235 d:esn':'

3'.

seem := agree w :h your meccry Of 1: never being over-

,
4

22).
.
.

9

. r _ ..r ,r, , _
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I ,

de-21 MR. :IWE: Sir, I did net have the input into that |

2
,! report that you have befcre yeu. Cnce was able :: review
4

3 the infer =atien there : =ade cc==ents to the effect : hat
d I had never seen tempera =es grea:er than 232 at any time,

i

5 including 2S3 c: whatever ycu have there before you. I had

6I not seen a ta=peratr e that high and it is ccrrect that =y
.

7 temperatre, that as I recall, was 232 at the highest point,

a which in fact is 50 degrees less than what is indicated

9 there.

s-3 to COMMISSICNER EAGGIRTY: Would you have been the

it operator who requested the three prin cuts?

: MR. IIWE: I did reques: we of them, yes. I didn't--

e ta I really didn'e request a prin cut. All right? I jus:

ta :squested it to be called up from the ec=puter. Ycu could

is de that on the display window which wculdn't be recorded

33 in the typewriter, either.

, , . COMMISSICNER EAGGIRTY: Well, these te=peratr es.

I
13) cf 285 a.nd 233'had to ce=e frc= sc=ewhere thcugh. ,'

i
MR. IWE: I have act seen :he cc=puter prin: cut jto

.

i

where these ta=peratr es were =ade available frc= fer the !20
|

t
.

., ! repcrt.

..i
i

-- p m a . wgr.e. e aw_ .. .i "a c u .' .'. v c u .' . .= ~. .= - . . . ' _' = . . d
--

_ a. . , -
. .

. . . . .

., : tha: an excessive temperature, 235, since tha: 13 we;;
s..

i
'

ateve he 190?
: 4 .!

J

MR. IWI: :: wculd have cencerned =e :c a larger

,

)

1

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

,

'de-22 ' degree. ;

|~
' COMMISSICNER P GTORC: Mr. Frederick, Mr. Rice cf ;

3 the Task Force asked you about this and he quoted eci

d 235 as the reading and ycu said that would not be abnor=al.i

5 Is it meaning that you thought was ycur reccliection--

that 295 was the temperature that was called out?4.
,

7; MR. FBIPERICK: No sir. He asked me I thought that

8, was abnormal at that time and I said no, I did not.
9 COMMISSICNER ?!GTORD: I see. What is your

10 recollection of the temperature that was called cut at
it these two instances?

i: MR. FREDERICR: I don't remember tha: tempera:ure

is er that information being relayed to me at that time. Who-

Id OYOE wII OI11iUg Up tbf bEIOrUaciOn dbd not eeb bt Wa3

33 abnormal and did not relate it ec =e.

i3 COMMISS!CNER ?!GTORD: Mr. Faust, before the Cask

,7 Force you said we have a precedure that ccvers a leaking [t

i
' i

,g relief valve if we suspect it. And my questi:n :s, wnat j
.

than wculd ner=all.y lead you to suspect it so this'

ic i i
i
|

precedure can be implemented? ,

.g '
'

i

MR. FACST: Well, =~ -"a -d e we were scre concerned,,
d ,'

,, ;} cr ; was concerned ahcut a steam genera cr leak. As far as--..

l i

I
:3 ! temperatures wculd have to be abcve 200 degrees bef:re : '1

l

J wculd censider them, or a: leas: :n :he taal ci=e, be ne:a , - - -

c:her than ;0S Ocrmal leakage that we had c' een havtap up,,
..

4

. - , - - - , --m--n- - _ _ - - - - - - - - - - - - - - - - -
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1 a. .o

{de-23 II to this ti=e. We knew that :he electrc=azie had li'ted
|

: | earlier se I don't -- depending on when this thing fits in,

i

3# the sequence of ti=e, I don't have a feel for how fast

it had eccled dcwn. But saying that it was at a normal4
,

i
i

5i temperature up around 190-200 degrees, seems like it wculd
1
i

si take quite a while for a pipe like that to ceci off.,
t

7| COMMISSICNER ?!GTORD: Is it vcur understanding,,
.

f

a' Mr. Faust, that this is reading the tempe-'*"-a the steam*#
i
,

o! that is ficwing through the tail pipe?

to MR. FAUST: This is indicating pipe temperature.
I
i

it COMMISSICNER P!GTORD: Su: what is the answer tel
I .

ta ! the question? Oces it indicate the tempera:tre of the fluid
,

I

i3] that is flowing thrcugh the tail pipe?
i
f
i

y{ MR. FAUST: It is an indication of it. It is
i

! indicating whatever the water heats the pipe up to.3

,o. COMMISSICNER P:GTORD: Mr. Zewe, I think you said
.

.

t

37: you expected a much higher temperature than 230. :d the
i

relief valve were really stuck open, why?ta i .

i.

1 MR. IWI: I would expect Oc sae over 300 degrees,3 ,

\ 1

.! at least, for the relief valve ta=cerature there en the
i, .)

|

a. i
-

.i

f dcwnstream side, because ycu have a steam space and pressur- |,,
- ,

i
'

i:e- '-= is acercximately 650 degrees steam :ha: s rel;ev '
-~

\

;
- ihe throuen the relief valve and : would sus:ece tha:

**
= theI s --.

1
*

1

discharpe pipe would be a 10: hi her temcerature indica:::n

chan :he 220 degrees.
.

*e

i

|
. -. . ___-_
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.

de-24 l COMMISS*CNIR ?*GFORD: I suppose it depends uponi
,
f

4

2| whether there is insulation on ecp of the thermal ecuple en,,
,

3 the cuter surface of the pipe, doesn't it?
I

.

t

d) MR,ZEWE; Ygg, sir,
|
.

t
' '

.

5 COMMISSICNIR PIGFORD: Do you knew if there 1

j
--

,

o I am scrry. Did you knew at this' time if there were insul- I
.,

71 a*ien there er not?
I
.
i

4e MR. IIWI: Sir, I did not knew for sure if the --

9 where the insulation was. But it wculdn't de us any value
I

io , at all at any time i# the insulation was between the pipe
r

I

l
ii , and the thermal couple itsel#. |

I

1 I
,

ie i CCMM*SS*CNIR PIGTCRC: Are these scergency precedures4i
,

,

something that all of the c.=eraters are supposed : he !13 ,
t .

t

ii, | familiar with?
I '

i

i3 MR. IINE: Tes, sir. l

.i '

f| COMMISSICNIR PIGTCRD: And is the ene I quoted
.
'

.I
l

fr==,:c your knowledge, the precedure that was in effec:, . , ;<,

! .. .'e ~.4~e c# *".a ac .id. . e n *. .'-. ... - .,g, ..

.

?

| .v g . . eras n.e d.id ..c* sre c .i .# .i . = ' .i r t ' ' " " . * . . * ~ * .",, - . --.

!

crecedure until later because we did net suspect : hat we:o | -

61 .

had the relief valve problem.-

...t
<

t

[ * k,f.M. * Q C . w NT .R T. ~ 4"7. . *. .w' - */ u. .'<.. w.' = d. ; e r -

..".a.
* ****

.
T* **w . .. . .a,

. . .

W MM C E .. Wg . N.a W. . M9 C O. .g ...m , * b. g.. ..g M. .h. .g .4 83s .5 .g......W!. -... . . . .. . . . . . . gg

. . ,

- .
.

b

..N. g 6. me cA. . N.e .g A m .5 .N. p n.e. O.
p.
.. . .. .. ..

MR. IIWI: I was in effect, f' e s sir.,

..

|
t

I |

,l'

i i

4

1

1

.---...__--.-_.--_--____I
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1

sde-25 COMMISSICNER PIGFORD: And I find that this-
'

2

procedure also suggests, among sympecms, chac the reactor
3

coolant drain tank pressure and camperature, if above normal
,

4

| would give some indication. I am paraphrasing what i:
5

says. Do you recall that?
6

MR. ZEWE: Yes sir.
7

CCMMISSIO!TER PIGFORD : Yes. Was the rec 0gnition,

s| that the relief valve was probably open reached in the
9

telephone conf arence call involving Mr. Miller, :o your
10

knowledge?
It.

MR. ZIWE: "o sir .

12

COMMISSIO!!ER PIGTORD: .'ir . Frederick, as we find

f3
in the Task Force questioning proceeding with you through

14| the accident, you mentioned securing the pumps and you
I$

were in the process of raising -he steam genera:Or level
'*

and you stated, quote , we established natural circulation,""

,,,

" ,i unquote. Do you remember that part of the questioning?

16| MR. FREDERICK : :10 0 specifically.
I

"
CIMMISSICNER PIGTORD: Nell, have I given you encugh

20 to knew the place in the time sequence where we tre?
7I ' MR. FRIDERICK: Tes, sir.

|
,

,

i
2 cegg;33:cttgg p;crega: :c ycu believe 233: na :.,;:31

'
,: il circula:icn was established? '

4

2d MR. FRI0ERICK: tic sir. We were a::empting c

' :! establish natural circula:::n. -

.

7

g --w - v c - , . -w. e-. -- - , . . - .
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e
,

Ide-26 COMM*SSICNER ?IGTORD : I see. The quote is really
2'

not what you intended to say then?

3! MR. FREDERICK: Probably.
!

'

COMMISSIONER PIGTORD: Was natural cir:ulation
5 ever established?

6 ! -MR. FREDERICK: At the time I was not -- I was
|

7 not fully aware of all' of the indications that we would

a get when natural circulation was' established. I was

9 carefully monitoring the board indications of RCS temper-

to ature and trying to evaluave whether . natural circulation

if | was developing, but I was relying.cn the senior personnel
,

12 and the representatives frem the service company as to

is whether or not natural circulation was occuring. '

ta COMMISSIONER PIG 70RD: Who was the senior person

is present in the cen.rol reem at this time when you were

ie trying to establish natural circulation?

i7 MR. FREDERICK: Thers were others in the recm.
!

; g |' The person I dealt with directly was Mr. Iawe. I
'

i

in COMMISSICNER PIGFORD: And --
!

og i MR. FREDERICK : Ecwever, he was conferring with !
i

t
i

3, all of these other pecple I am ref erring to..
,

;; L COMM~SS*CUER ?!GIORD : At that time was there
,

scme =cre senic: persen present also?. ,3

i

'i MR. IENE: I am not sure of the time frame hers.2.

. when the Uni: Superintendent, Mr. 1:gan, was there. 3nt a

, . _ .. -, . . . - -- . - - . _ - . . . . ._
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I
|

ido-27' 1 discussion that we were into were between =yself and the
2 opera: Ors and Geerge Scunder, cur Unit Superintendent for,

,

3 Technical Support.

'I
CCMMISSICNIR PIGFORD: In your opinion, Mr. Zewe,

<

5| uns natural' circulation established?
.

6 MR. ZIWI: No it was not.

7 CCMMISSIONIR FIGTORD: New tell =e, I haven't had

a . chance to read ycur technical specifications, is that a

97 requirement when you go into a shutdcwn =cde like this?
i

l

to MR. ZIWI: To go on natural circulation sir?

11 , COMMISSIGNER PICTORD: Yes.
I

12 | MR. ;IWI: No, it is not.

i s |. CCMMISSICNIR PIGTCRD: Is it --
!

uI MR. ZIWI: Normally we always have flew through
I
1i3 the core either by way of the normal reactor ecolant pu=ps 1

16 cf the long term ecolinv C.K. heat pumps. And we always * '

1
1

establish D.K. heat flew before we secure reacter ecclanti7
*

,
I I

ta| pumps. So normally ther e is always '---ad flew through | <
,

the ecolant systam and through the cere.
!

'
1,,; ,

,

I i j

COMMISSICNIR P:GFCRD: Well normallv.
, '

l,os -
<

l
.,i MR. IIWI: Yes, sir.
' .; |

,

' 1

COMMISS:CNIR P GTCRD: But I as speaking Of new I., ,

.. q '
{ :.

|. ,,1 hen, let's get 12 :0 amargency pr:cedures. Is establishing
, ...

natural circulati:n an Objective in your emergency procedures?'

1,4.
)
lMR. ;IWI: : am n0: -- are .tcu sayine is there
\

.,
-e-

.

1
1

-
-
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i

i ,

do23 i a certain precedure that says for natural circulation this -

,

2I .is what you use? All right. Our blackout precedure, or loss-
i,

I

3 cf offsite pcwer where we lese the availability of ru.ning
d cur ;ggcuc; cec 1 ggt pumps, all right, is the point at which

i

5;- we would ge into a natural circulation in an emer enc.r
.;

i

ei situation because we icst the available r.ower scurce to,

7| run the reacter ecciant =u= s.. . .

1
I

We were still te'o high in pressure yet to use thea-

9, normal D.K. heat pumps for ficw. That is the pein at which i

i

: 1

iol we wculd go into withdrawal cf natural circulaticn.
'

I

tt COMMISSIONER PIG?CRD: Is it reascnable --

i; } CHAI?J4AN KI.T T?: Professor Pigford, One questieni

i3 f I think we are getting ccnfused 7bcut the word nc=al
I

'

i, ! here, at least I am. So I will just ask two quick questiens
i

33 and then back to you.

Mr. Zewe and .vr. Frederick, have rcu experienced .

to -

- previous reactor trips?
3. i,
'

),| MR. ZIWI: Yes sir.

MR. FRE0ERICK: Yes, we both have.g

CHAIRMAN KI.Trt: In these cases did .rce tr.r to.,$Ad

1
'p] establish nc=al ficw cr did you stay with the high ' pressure

d
.. ; infaction systes?

'

i
.. . 4

|1
.v . . . v: :, , ..e a, ways stayec on w:.:n cur .c;=3;.v

. .

;

.?.. J .
:

1 3 .n. w .ac... - c- .
.\.

,
. .-- .. . . - .,,. -

.
I

. <. . .v v,;i .n. _ s-~.p.s . .- .......e--., yg. e . .- . .,3. .; .. - -.3 .. .. -- -- . ------- . .;- -
a. .f

-

4 s - - _ _ _ . - - . _ _ _ _ _ _ _ _ _ - - _ - - _
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s'
de-29 |

here, it is ner=al after the reacecr trige ;
i

2 .

MR. ZIWE: Right. Nc =al is normal f 0rced flew |
4

3| !

bv. the reacecr coolant .o c = c. s .i

J CEA*?P.Tdi E E trl: Yes, sc you are saying ycu did
!S'
I sc=ething different here fr== what you had done in previous
I l

;3'
reacter trips? }

|
|

7' MR. ZIWI: Yes, sir. I
'

i

a CHAI?P.;di CE:E: I a= scrry. Pr:fessor Pigf: d?
I

9l' COMMISSICNIR H.AGGZF.TY: Again, this same report
i

'O
I

of May 15th sav.s that reacecr buildin9 sump pump A started
.

!

" en a high reactor building sump level, but that the -- this
ta |
'l ner= ally happens aheut ence per shift and for this reason

e ,3 the pump stark was not censidered extracrdinary by the
.

'd ! cperator.
! |

15) But than later at 38 minutes, cperater st=pped
,

'o, reactor building su==. cume. A to .crevent everflowing the I
t.

>

17i auxillarf building sump cank. At 3811 opera::: stepped ;

J.

18: react:r building sump pump 3 to preven: Overfi: wing the f
,

I I
to' auxillarv. building st=p tank. '4here did vou think all Of ;

. i

I

,I

:c ; the water was c0=ing frc=? ,

t
,

:' ; MR. FACST: A: the ti=e, the stem = generater.

.
a. .- . a c . . .- . . . . . : . -'. . . . . . . .C ,..v.u. m o- - ~. .C .=. = :.v u- r .s~. v. ... ...s. . ...

I . , il e.,| .,
.....

I

i

:4 MR. FACST: ~n:0 the rea:::: contain=en bu;1da ng ,.i

;

.a 4. .Ve s .
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I

t,

!

de-}p 1 COMMISSIONER EAGGIRTY: Ecw?
'

I

2| MR. FAUST: That could have been a feed line break, ,
,

I

|

3| and as it was we were experiencing problems with indica:icn
,

l.
,

cf a steam generater decreasing, which was another indicatien4;

I

I !

s of a leak in the generator.
<

| !
,

6 COMMISSIONER HAGGIRTY: But you were having ccclant;,

,

i

7|
pump problems? You were getting a ha==er and --

.
i
'
,

Igj MR. FAUST: Well, I understand it was one of the
!

t

|,- things we were locking at and we had reasen to believe that
,

i
'

i cur probles was in the steam generacer because wnen I init- l

,

in
n

i
|

|

,,I ially cut in feed water to- that generater, I put it through ji

! iquite a transient, a cycle, thermal cycle, as : ad=itted I i

,

,,l'
' '

|
,3 f , it wculd be on the order of about 60 degree water inec that j

i

f
|,.

)

het generator. |14, r
i !

l

is| CCMMISSICUZR EAGGERTY: Se veu :hought vcu had-

,

p scme damage there?
r ,

MR. FACST: Pcssibley, v.es.,7

!
'

CCMMISSICUER EAGGERTY: am curicus , with all o fla
,

j the water thcugh, and with the inahility :c get your ccciant !

is ,
a

pumps te operate indicating that you had voids, that the twc:c .
1

didn't go together semewhere and --i

a. t i

i KR. TACST: Part of this could bare pr:bably been.
.

atuributed to this. =ight have eccled *: dcwn in excess Of'
. . ~

the wa.v, lead in:o a .:ressure .:::blem.
E

3 MR. T?.ICER ~7: The indica:: ns were Of a sec ndar"
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14o. i

,

!
.
s ,

de-31'i leak, not of a pri=ary leak, because there was ne radiatien !
|

2 alar =.
,

3| CCMMISSICIER EAGGERTY: beg your parden?
!

' MR. FREDERICK: The indications were cf a secondary

3 leak rather than a primary because there were no radiation

6, alarms. These symptoms are identical wi:h that exception.!

.

7 CCM!C5SICtER TAYI,CR: Cc you have any reascn to

a believe new that there couldn't have been any sericus leakage
i
i

'l frcm the steam genera crs? In c her words, your criginal

10 - reasen for your criginal explanation for the water in the

it' su=c. tank, or in the su==., is it pessible that that could|
!

; ., ! " '

' '.. ave ee.. a. .eas. a.-..v. ..d~."..'. " " a . .d .. ad d ' ' ~.. ~ . ~ . . .". e-
. , . . . ----

is pressurizer relief valve releasing water into the su=p

14' tank and then that ficwing, that there could have been

is significant water less frc= the steam genera cr?

to MR. FAUST: There could have been , yes. ~4 ell,

t7 | that would depend --
i .

1 '
! CCMMISSICNER TAY~CR: *s there anything that wculd i- i8 ! #

. ,

.

,
, 1

|
,

indicate -- !ia

MR. FACST: Because we hadn't isclared the |
.c l i.

l' |
,-

generater.. , ,

. , ,
:

COMM 53:CNER TA'."_0R: ~s there an*;aay ef 10cki.g..
.. .

'i
i
1 I

| 9 back tha: eccurs c you : rv :c find ec: whe:her you
I.: -

.

|

*

. '.we.- a. =. .=as. a_-. v .':.'...'-

4 ; .

.

MR. TACST: "all, the fac: that we have been
.a
..

. . . _ . . _ _ _ _ _ _ . . _ _ _ . - _ - - -
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I f

de-32 1 ,
=aintaining an inventerf in the 3 genera:Or, which is our }

2 suspected leak. In other words, we have.': been losing,

1

3 water.
I
1

4 C E A ?.'4 A N . K E.'".Et r? : Excuse . e , Mr.. ' Frederich ,. '?cu. said I
s
i

1
5 the difference is -- the reason you suspected the seccndary |

,

i

o system was that there was ne radiation alarm. Didn't at '

i
'

7 25 minutes sc=ething enlied a high radiarien alar = go off?

s, Were you aware of this? |

9. .M . FREDERICK: He is referring : the letdcwn.
f-

to . C3 AIRMAN KEMI:P?: From the sump c.u=c..
I
i

ti j MR. FAUS*:' : It is the ITS istdown, radiation detectors. >

.

i- CHAIRMAI KEMI:r?: Are v.cu aware cha: there was a

33 significant radiation indication in the su.; pump?
,

y: MR. FRE::ERICK: The only earlier radia:icn I am

aware of is in the intermediate closed cccling water system,,,3 i
i ,

i
,

a..d ~.".a . wc cid " -~4-"t..c *. e a- --- - a- y sd e. . . d ' d . a . . .
r. .=. - a a - . ~ ~ |'-'... . - - : -- -. .

|
'

I\ ah.s, ,o |

i
> .

'

.sl C2A ?.*dA:i KEM :r?: Sc vcu were no: aware Of the.
-

-

!<

,
I

tg | radiation ecming cut of the su==. c.u== area?
'

'

)
-

i
'

i .v g . ergg. .v .s a v. .d .. *. e .- d e c . .= ..". ' s c .d . . . . .".. a. .- *.-- . ., . , , ,
. . , ,

a v. '.. e s c ..e . . . .#~ s ' . . . r. ~..' .e . ' ~.e .."..> . e = - =. .- = .' a - .d ...- . . . .,, . --- ..
. .

| '
'

|| . . , - - , ,,3 .4.,..., .,3 . e m b e . w e .= - . ". .= .' .' v. ..'.u.,.'....'..=..~e- -. . .
--- .. .. . .

. * , . ,.,

i ..

'

: .". a d- .=. .-" =-. w'.... ..'.a_ s a. ss , e .. e . .= . . . .=. .' ' . . ' = ' ' . *_ .=. . =. .-
'~ -- " -

.,: --

l ..

.. . . y .u. e w e . A. .'sc..=..=^ ..'.e .~=..=.... ..u- ... 2"m..-
' * ''' - -

-
-

(- ,4 .. u .. s .. . . . . ...,

.

i
..

.., .s. ., c a. ..a.. - .

. ...s ..as ..-..e.i...e a.,-,
, u- . -... .. ... .. . .. .....

.a.
e

i
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I
.

t Ide-33 tj whenever we had locked a: the RC drain tank. All righ:?
i

2| And we then had :ere pressure and a rather high tempera:= e {
! l

'

3! and off scale icw on level. All right?

4, So the water could have ce=e frc= the RC drain
i

s tank. All right? Che relief valve could have lifted which

I

e; caused a leak en the RC drain tank to be transmitted to the 1

7 sump. And at this point the only alarm that we had as
i
i

!

s! far as radiation gees, are the inter =ediate eccling lines i
'. 1

|
,; to the letdown ecolants,which are right along side the

i

I

10 | RB sump.
i

l

i And these are very susceptible te backgrcund
1
'

t ,, I radiation and thev. have a verv., verv. icw set ecint. Yes?.

MR. I.OfDIN : Did I understand you te say earlier,
33

,

i

I
'

Mr. Sewe, that veu were =enitoring within :he first hcur141 -

,!
.

I after the event the drain tank tem =erature and cressure? !
ts i - -

|
,

MR.:IWI: I am nct sure exactiv when we did icek !
to - ,

t
.
I

at the drain tank pressure level. All right?' :
t, ;

I.
t

MR. LCMDIN: Were veu aware a: the time that i: !
'

Is ;
*

,

'
eccured that the ruptured disk in :he drain tank had gene?

to !
,

.
1

.

knew that, no. |XR. :IWI: * did not
.

:e l'
i
t r

! CCP.M.ISSICNIR PIG 70RO: Mr. Zewe - ~.a= sorry, '

*1.

., Mr. Frederick, : ga:her fr:m yr:ur :sse:.seny elsewhere ::a:
.. j ...

.

J vcu were the ene who recuested the sump pu=ps to be !
a |

-
..

|
--

|

:=ned ef f , is tha: ccrrect?
:a .

4

v_u. . v e.r. a r_.e.. .-.. ..s . v. e s , s _4. .. - .

*t
e.

{.

{

! -

_ . _ . . . , . . . . . _ . . , .. _ . _ _ , _ . . - . _ _ __ _ _ _ _ ,
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I

de-34 li COMMISSICNER ?!GFCRD: And please tell us again, |
|.

en what signal, what informaticn?'
,

!
1i MR. FRE0ERICK: An auxillary operater called =e
' en the page phene frem the auxillary building. He has a
5 remete indication of the reacter building sump level en

i

is canal there in the auxillarv. building. He called =e ie'
.

;

7 tc tell me that his indicaticn of level was off scale high,
|

31 greater than six feet.
.l

9 I went tc the ecmputer and requested the sump
'

to j in the reacter building =anually te see if my indica:ica
nl agreed with his, and it did. Mine read at six feet er

i

n; greater.
t
.

u' Since I didn't knew where the water was cccing
I ,

,

i4j frem, since I cnly suspected it was frc= the drain tank, and
I '

!I it was verv. unusual te have both pu=ps running and a hi-h
1
'

; v
i

:, level at the same ti=e. I suggested to the Superviscr, Mr.'

. , .. ,. Calev, that we turn off the .cu==.s. !.

'
I

.a | COMMISS:CNER ?!GTCRD: ;ihy?
|.

1

I

f MR. TRIDERICK: Rather than transfer water cf an,,

i
t

.< , unknown crigin into the auxillary building.
.

;,,

i,

COMMISSIONER ?!GTC?r: ?cu were then :encerned,,
.. .

't.

d with what possible consequence if ycu didn't turn them eff?
.. :|

t

i MR. FRE0ER :K: First in ny mind was everf1:w;ng..
..

.

the auxillary building tank which :entained radi: active
4.

water.
.a
e.
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1

die-33 CCMMISS~0NER PIG 70RD: I see. Was the radicactive
'

21

! water,that you were werried ahcut,getting f cm the containment
-

i
3

huilding to the auxillary building?

s
MR. ??2DERICK: Yes sir.t

I

!!
' COMMISSIONER ?!GTORD: And possibiv. cverficwing thei

I
'

6i'

; tanks? -

i

7
. MR. ??2DERICK: Yes.i

COMMISSIONER PIG 70RD: Now, when you turned the

el
sump pumps of f, dcas tha t isciate the su=p f!=m the auxillary'

!
'

'O building? Is it possible for water still to ficw through

Ii
to that line, that pipe?

i

12 '
MR. FREDERICK: I believe it is pcssible, yes.

12| Ecwever, I thought that the aux 111ary operate isciated the
1

Id lines at that time,

t3 COMMISS~CNER PIGICRD: You that you did?

'6 XR. TRE0ERICK: Yes.

17 ! CCMMISSICNER PIGTORD: What inf===ation led you
I

>

to think that?
13 |'

,

18 | MR. ??I*:ERICK: No, it was just an assu=ption en
i.

:o : my part.
,1

c

,

l:' CCM.*CSSICNER PICTORD: Tr m vcur narr w hind. sic.ht, 1

i t.

i
t:: j . was it in fact isolated a: cha: time?

I

.u . . e. ..e..< e .n.. w- N .2. - . e .,... ww.., e w
. - . . w .. ...q

i
i

4 w y.u. . .= . s.p_. .e . . .- r .=.m, . .u . , q e , .a. . . . r. g. .. ,w .e-- a
. . . . . ..

.

:e MR. II*'iE : Yes. TIO: the inf 0:~2a .,100 hat ! 00Cid

|
,

m _ _ _ --
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'de-36 ! e. a ~ ".e. .*.- . m *.a .' .k.' .. , w .d ..". ..'.e c e .- = . . .' , .". . .= . . .h e , a.. e .'. .r
I

2 and what indication he had that day when he secured both

l his sumo. e. u m e. s , it was in fact lined up to the miscellanecus!'

',| waste held up tank,which is en a higher eleva icn than the
4

3! ?G sump . Se it would have been, and H am just speaking frem
t

*I i
i a2ravity ficw ev.e.e standpcint or siphen effect, that it i

.

,

7 should have precluded le :ing the water fr = the reacter

8| huilding su=p go into this miscellanecus waste held up
1
4

'! tank by a siphon effect. All right?
i

!

30 | The valves were lined up in that fashicn. But the
!
.

i t !, va.1 v e s . .#.- .m * ' .e aux .4 .' .' a.- / ""..' .' d. .' ..- ~.c .w.e - =. a c .~. ~ u .i .' d .i .. ,
'

3. . .

!.

12 were not physicallv iscla ed from the building. But it is.

13 jus: a questien cf where the water would have been directed

I

tai tc.
I
t

is I CHAIPMI KI C rf: Wculd you dust s a v. : hat ac. ain ?s
I
9

is Which tank were the valves lined up in:0? !
|

|
.

. .g . , ws. 3 3.,.%.4..g '-= a C''=-./ +- e.a...w. . .
. , , .. . . .. .

t

i

is; who was there a: the time, the reac:cr building su=p pumps ;

I

,,i were lined up to the miscellanecus waste held up ank.
i '

*
i

*t C H A *.' W.A N K I : E T? : That is no: the same as the.s
t

. . e . 3 a .' .= . .i . . w a s . .= . .=.. .k . .' . a . - -,

. , , ... . .
_

r

. . .b.
..... . .A... . . . . . . .9 .g g .gg f..

.Gj.. . . .. w..... . . . . . . .
,,

. 6. . r. . . . m.1 3. . . * * a. **S.=. *W C **3C*^M .d..- **2..=.*.*.*3 *s...'''.* 3 .=.
* **a ."*

= .a. G
^

.d"...=.. U . 4 .. .. . .3 . ...=
..

.t. .d .i .l .3 . . .l M. .d . , g* .d.h.
.% .3 .$

.$d * 9g '. . h. g . e . .g . '/w a. ,
*

..g
.2 . . . . .. ..*4 .. ... . . ; .4 .. . ....

..M.. . h. g gg.e... ..e . . .S. .m. ;.. . %. g...$. 8 99 'g* 81.g A. .
g.. . g . e m.. yg . p. .
.y , . ..g e >.. .

..

, , , - - - - - - - - - - - - _ - - - - - - - --
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|i
i ,

,.de-37 | tank _and the aux building su=p are all in the auxillary J
i

I*:
1 I' building, but there are different elevaticas in the auxillary j

3I
1 buildin7 and we have the pathways available for us c line
:

#f it up to either one of these three tanks.

3
CHAIRMMI KIMINY: Is this =iscellaneous, the one

*| that it was going inte, was *h's a huge tank? |
7 ||

1

XR. IIWI: Yes, it is. It holds approximately
I

8| 20,000 gallens.

' CHAIRMAN KIMINY: Did you have evidence as to

10 , whether the level rose in that tank?
I
i

'1 ; XR. :IWI: do not.

12 CEA RMAN CENY: .M: . undin, do we have any evidence

13 ch that suhject that you believe?
l lu MR. LUNDIN: Yes, we have sc=e evidence cha: in-

|
|!5 dicated to us that the liquid level in the waste tank did
,

I
i

le not increase during this peri:d cf time. Can ycu ce=nent |
|

|

17 on that? !
l,
. .
> ',

ts. MR. INI: Yes. I have seen that same reper: hat ;
I I
l '

t e |l
the level in that tank had approxi=atelv been 7.4 feet, if

.

i

-
:

. .o q! w
. ,, ..m.m e_. 4 w., and "..". a . .' ' ..=.d.. ' . . .".a.. c, ed. . .4 - . .# .d . a.a. . .' v. ,' |. . . . . . .. . ..

1

1 1

1
.i encugh to 00ntain the wa:e :ha: was .cu=:ed over f:: :he '

4

.

time'tha: the su=p pu=ps.were en...
. . <

. , ' ::cw , I t= ".us: :ine. bv the cu. era:Or tha: was.. . .

|
S.. . u. , .g e., ,. .. , .z e. r>. . .i . . . g .

.

. . .s.... ,... ... . n.y,;.....u,.3 ... . . . . . . . ..
.

s e..b.e ..e g... . , . . ' . d . h. . ***
. .. -- . . . . . . . . . ... . ,

I

\
,

._- . __ _ _ . _ _ . _ . _ _ _ _ _ _ . _ _ _ _ _ _ _ . __ _ _ . _ _ _ _ _ _ - . - .
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;

tide-33 { We did have an increase in level in the aux |

.

.e4 ,

s: I
! building sump tank and the aux building sump which, in turn, ,

3'
did overficw. But the fact remains tha: the Operaters

4,

de specifically remember and did check the valve line ups.I

3

And I am going en that infor=ation frem =y cperaters.
6

CHAIRMAN :CEST?: Frem the other statement you made,
7 I

would you infer that they were wrong? '

a

MR. ZEE: }ic . I really don': knew the final con-
,

o

clusion en if the level ins rumentation en the =iscellanecus
'0

waste hcid up tank was true and accurate a: that pein in
|

i
1

"! time. I don't have any knowledge either wav saving thati .

r ., I
. -

'| we have found since then that the ins Ju=enta:icn was valid<
l

3 " |- cr that it was inva'.id a: his point in zi=e.
t

ld

CEAIRMAN KEE!Tl: Welt. now, I a= just asking sc=e- f
I I'3 : thing very si=ple. ?cu think the opera:ces are sure it is ii

i

f* going into one tank? There is no indica icn tha: the leveli

u ;

i17 l
. gees up. It is not a tank that everficws to the ficer? Isn':'
i

la | .here sc=e suspicion : hat i: =ay have been going to the ,

,

18i ether tank? '
i +

.

:0 !.
,

.V.R . ZEE: *f e r , sir. *?cu could believe that, but
,

v. .. 4 , , s e - ..' . e . s w "_ . e s .' wa . * .- ..' . _= . .- t.. .' .'
,

... .. .. w , =." . e ..'.. . e.
. .

1 .

-.. .. As. . -.re 4.3,w.s . .. .

:- MR. * " C 21 : *7as the valve li..e affsc:ed?,. C

:4= MR. I'E : 'le s , it was.

.

., .u_n. . .- m. . , ; . . ; .g . . .a . 4 , , _ 2. ,.w .. . . . . .. . ....

. . ,

|
,

.

|

|

'

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

l|
i

,
4

de-39 MR. IWE: It was fcund to be lined up to i,

2: I
|

i the miscellanecus waste hold up tank. This was -- I am no:
,

'
s

3 |' sure of the exact date, but it was within two or three
,

I
4 ,

| days after the accident. '

i

I iS

j COMMISSIONER TAYLOR: Which is the tank that finally

*}I
,

overflowed 7
4

7
MR. ZZWE: Aux building sump tank and the aux

8
j building sumo aise,

.
.

'! COMMISSIONER TAYLOR: Well, how did the water
I

'0 j ever get to the aux building su=p esnk then if the valves
,

M|
; were lined up ec take it :

f ,I
~

the hcid up tank?

! MR. OIWI: We are still investigating at this time !
i

13|, what the exact =cde was in order to selve the confliction |
|
:

14j between what the operator saw and did and what we actually
:

'5] had Occur. All right?
i

t o .! And we haven't fully determined yet,tc a large |
'

| I

tri extent, exactly wha: the pathways were of the wa:er fr:m
I

,.

.its, the reactor building ec the auxillary buildine in crea i
.I '
li

' o l!' detail. There is several possibilities, but they are still |
1

! ,

:c ! being explored and evaluated and the final conclusions have
r

:l

i
. i. a v. e t :: be drawn.

>,

:: COMM 35:Ot!ER ? ~37C2,C : :s that va*ve 1.ne up kncwn

;; in the cent:01 ::cm?
,

a

MR. ;INE: :s i: kncwT in the 0ntr:1 : cm?. . ,
..

,

u . v.u.. . a . . l . .e. .: . a. c. .e .m v. ,~. -.., ...
..

-e -- ~ . ., . -,-- - , , - , , _ . - y - -
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i

s. .
,

I

de-40 ', Oces the cperator in the centrol reem have a neans of f

!
i

A :

'! kncwing what the valve line up is?
3I

ai)

IMR. ZIWE: He dces not physically, no.
(>
,

'I CEA!?l4AN KIME:TY: knew Professor Taylor has j

r

i

,

3' ;

) seme cuestions. Could * sneak in two quick ones because I
i

6 know you have a number of questiens? I forge: to ask ycu

|7 ene thing, Mr. Taust. oc : reme=her in one of ycur :esti=cnies
.

1

Si you said that one prchlem of seeing these two fa=cus number
i

9| 12 valves, that they were on green, that the problem was
to sema sort of tag was hanging ever it, is that correct?

!
!! i MR. FAUST: Right. :: was a yellow caution tag.

|

1:! CHA!?l4AN KIMEMY: Where was that hancing frem?<
-

i
,

tsj MR. TAUST: It was hanging frem CFG 163, which is
!

,

.

it is our feed .cu==. resure.e valve.ta, an emer ency --, .

r3 | CEAIRMAN KIME:lY: Feed pu=p resurge valve. You
|

I
4

l
1ie. don't happen te knew what'the date was when tha:

l was a:: ached,
l

,

, do ycu? .

!
I i

i
i

i s ,.1 vR. TACST: :: was .cr:babl.v :u: on when we had --
L

.
t

1

I

:, i it was put en frc= twc runbacks we had due to tha: valve
!

;

;3 ;, ecming cyan inadvertantly causing one of the feed pumps :c
l

trip eff. :: was geared to that date.i,,
*;

'

CHA:?l4AN KI24IMY: *4 hat wcu_'d -he da:e Of tha: had..
..

been, very approximately? : nean, is i anywhere ear ::
...
.s

March ;5th, er wculd i: have had been--
i

i

4.

.v_= . . .s . . . . .. . _i . .g . . .g . ..a_ _._c~.. .= .~....'. _=..' =
-

.,

.. .

1

!

.

.

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



_ _ _ _ _ _ __..

I

!
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..

t

:

de-41 .' ; con h and a half earlier, cav.be a month..

,

4 : CFr. 2 9.r's"* *

v.:" r.': secause we just neard *:estimeny-u -
- .

3' * ..=. ~. s a .d .d a.b.a *. ..c *.a c. * ". s c '..*. e d. ".". s e y a .- . .d .- .' .=..= .' .i .". *. s . ,'
' <

.. w .. .
, ,

,.
d

i .MR . FAUST: That tae, I don't knew hcw it wculd ,

s.y '
, -
!

5, e.e. cver the ene valve. It didn't c. e ever both o f them.I

i

e! It was just hanging down. It could be =cved around en the '

I

i

a
7' c.anel.i

!a' C.3 ' .* .*.v * N 's" .*.ve..r.' . .v . .r.-a. d e. .4 1. _- ."..'. v e c n e ~ ' e s * 4 ~ ~. ,'e A .
, w .,

f
$

o! .# .* vcu ke.#c.*e .7 * .. . ' ' . v e.* ".c P ." " e s = c .". *. .= v .' *. . "o ,v, u. .

i
.

. ,

10 .! hat. ten to remember what the date was when T.MI 2 went:
.

I i

1 t, .....#.9 9** *
w

:
4

1

t, .v.q. .r e. e m e.c . rat. v. .a. g 3.4. ,

e 4. 4 ' . . ".v.a. ~ .' . 0 * ' . , . O 'n8'.
.w. . * "

. = o
,

13 CEAIRV.AN KEMFIr? : Oc I *emember tha*. in ene cf

,,/*. u." S *..*. *. *" e.". * s .Vc" s a ' w V^u we.*e *a.**. ^..# "..'''a, s .". .i .# *. * *". a *.
. d14 ,, . ~

y ., ..
I
6

4

3 ,; ggg a..b.e.* *. w*b.e .i .i * we.*. *. C ." .4 " 4 ". a .' '..

l

I

3: .v.g. . .e g. ga.r.m.. c.~s .s .eg g .ar
. .

I

i

py, [M.* .3.V1y .*/** MT.* f.f C V.g == == .b. $, .' .O *i . , _A m .fC q .b. .s . p .v.
*

~ . ~ . . O
w ry..1 ,

) 1

jg' .a. .e n =.g.m..b g.* = ". g ..4. wa s .s. . .s. 4ya. gg.-y A .s. . .a S. I
. -

. . . .
, i

*
,

i,
i

,, j .v q . .r Le m r. .e.. w-.r. * Nc s d .* .w. . . .
,

|
t

,, ;.| w.y..t.vAy .*/J.u.g.. .r . v. a n d.e. A c . S.
av

.I
. . w . .**

i

.V.C. . .T O T w** .F. .T. .* .*.?. .yg . 2 * *= *.e g.y a. .s. '. .$ ;' ' S , . " . " . 5 .' .* ., . . . .. .

i

4 #% 7 V.c*hi ./..? * .f.P 6'*./ t*
4

.V
*U** %* - *

.? .n. . J . , .J .4. 4 e. .. . . . , .,, .. . . ;.. . ...

.FW ' . .B .b. .g 3. 9. 3. ... . # . 3. 88G
h-g W

. * **).. . v,,
....

.M 9. . ? *%. .c m . v. . w. , - J .4 4. 8..
**

' .t .. . . ....
80

,*V *"% . .T ,f.*, i ' 77 9 t M. . *4 .f . . . .s. = m. .s .T. Y. =..*..*.2, '.a.'' * * /#
*

. 4
* * ** **

' . .S. */ a.
"t . . . . . .*g .

| ..
l

l

l

1
1
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i

de-42 1

1 ask all questions. There wasn't a party going on celebratinf
6

2
-

1

the anniversary, was there?
|

3
MR. FREDERICK: No.

d
MR. FAUST: No sir.

3i CHAIRMAN KEME:rt: No. Mi. : ewe, there was not?i

i

$i MR. IEWE: There was not.I

7
CHAIRMAN KI.%ENY:

I
Thank ycu. Professor Taylcr?

Ial Co you see why we had to ask that? The coincidence is jus:
' an enormous coincidence.

,

i
'

i10 . MR. FREDERICAX: It certainly is.
{l

: :
11 ' 1COMMISSICNER TAYLOR: Iuring the time f cm about

!':: half an hour af ter the reacter trip, for about the nex: |

i

!

,

>
\

13 ! couple.cf hours, when I gather :he pcs: =ortem is seeing |

I-

;

i4i most of the fuel damage was done, Mr. : ewe what were you Ii ,

l
is ! focusing on the mest in terms of all of the ecmponentsa

l

13 } that were being recorded , measurements which were being *

i

rI recorded on the control panul? Which item were you =cs:
,

| i

|y, cenestned abcut giving the ecs: a::ention := a=cng all of
[;

ra j the main components, or was there any single one that
: yc u

.! looked at the =c s t ? i

! I.o ;
1

.1 MR. :INE: Cne of the very firs: things tha: :e

i

.. i had done was as seen as Mr. Scheimann came back :: :he. . . .

'l

cont:01 recm, which was approx ma:ely two minu:es af:e.. a

i
,

4 !-the trip, I. assigned him specift: .fu:les along v :n :he.s.

cent :b ::cm :c. erat:0 :: take Charpe of and ".: : C:r: 1 a .". './.
.

.

* - v . - r,-. c ,-... . . i-.. , , . , -rt. - , ei s.e
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Ass I
f

,I
*

l'
-'e-43 primary plant pressure and pressurizer level. And I devoted

.
,
'

=cs: of my ti=e to helping them, helping the ccher operator
,

31 with the -- locking at the emergency feed and se for h and
I

a,
j the het well level in che-overall plant.
3

8'
But the main thing that I was concerned with was

*! naturally the high pressu ::e level. It shouldn't have teen '

i

II high, and the pressure which was icw, but it had stabli:ed
s' scmewhat, and then the emergency feed initiation and the
* high het well level and the cverall scope of the problem

30 that.ve had. '

11
CCMMISSIONIR TAYLOR: Was v.eur reascn for cencern,

12 i articularly about the pressurizer level, :ha: vou thcughte, '

I
.

13| that was a direct indicatien of the level of water in thee
,

t

idi

|
cere, an indication of whether or nce ycu might be uncovering .

,

is .seme of the core? Is that the reascn for focusing en the
.

te j pressurizar level? i
; ,
, ,

17 MR. ZIWT: No it wasn't. I didn't have any idea
,

6
,i !

Ii
,

tsj at that point that we were going :c, er have uncevered :he f ,

:o f
!

' ccre. '
!
'

e

f

:: ! COMMIS$!ONER TAYLOR: Were you concerned'abcut that I

If

: ] pcssibility? Was.that entering 7:ur =ind a: -hat stage, er.

1

. did v.cu think it had ne: go en that far?..

:: MR. IWI: :: had nc:.-:: had 00 -en:ered ny mind
1: tha: Ocint..a .

, c ~. .u.u. = .~ ~z . . ~. .~. .r m .=. . sic y . , - . . .m y ,. ,-a-. -w . . . -. . . .-. e~. . . - - - -

1

I
i

i

i
1
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i

i

de-44 '! ther=al couples, the readings went off scale during this
'.

2| period. The ecmputer printout at least was printing questien

3! narks, but that at least one meastrament was made by taking
i

l

di a millivolt meter and putting it across the ter=inals in
,

i
,

5; ene of the in core thermal couples and at tha: = cine a
.

$j temperature was registered of about 2500, 2600 units-Fahren-
.

t

7 t, .%.e _4 ~ .
t

i

3; Was that brcught te your attencien as seen as ,

f

4,

! it was measured? Is that scmething that was a bic event9, -

!
' to vou during that paried? Did *vou knew this temperatureto t *

i

,, f was being measured?

MR. SIWE: I did not knew that we had readings

frem these thermal couples devn in the cable spreading reem
| which you are referring ec the 2400 degrees. I didn't learn

e s ,,

I

! cf that number until the afterncen of the 29th.
156

1

| COMMISS CNIR TAILCR: What is kncwn of that number?
le;

! In other words, who wculd have =easured?
:7! .

!
,

,

'

MR. IWI: I knew new in retrospect whc did de
'

,

la ,

I'
it specifically, but i: wculd have been an instru=en: and !

to.
; !

centrol technician er foreman who wculd have gotten these;
,

.n. .

+. .
1 ,

1, readings for us.
*t
.

'
'i

CCMMISS: NIR TAI;0R: And have vcu talked te h =-.1..

l

Oc find cut who ycu relayed that number c, if any':cdy, )
..

during the time when -- i==ediately af ter he Observed it?
:a

MR. CIWI: I ha*?e net apprcached the individual and
..
ew

li

,
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1:..<

de-45 t i asked him who he told that day because I didn't learn abcut
\
4

2| it until the next day to ask hi= that questien.
!

3 CRAIR.W KIMINY: And who was that individual?i
|
|

4| MR, 3IWI: I learned later that the man had been
I
|

! requested to take those readings frc= Gary Miller, the~

3
,

1

3| statien Superintendent and he had given the readings back
,

1

7 to Mr. Miller.

8, COMMISSICNER TAYLOR: Oc you kncv approximately
i

l

gj when that was?

!
3a MR. ZIWI: I do not k.cw.

!! COMMISSIONER TAYLOR: Su do vcu knew the name.

I
j cf the person, could you tell us who it was?

1,. !
MR. ZINI: I believe that it was Ivan Porter, was13 ,

i

i

l the individual. And he is an instrument and centrolg

| Superviser.

COMMISSICNIR TAYLCR: Ckay. Sc, I gather tha the;
,

I

reason you were focusing en the pressuri er was tha: --
37

'
. well is this correct that you wan:ed ec =ake sure that

ta'
i i

i
! you had centrol over the pressure, ycu didn't wan i: :: !IC '
'

I
I

! go solid i= che pressuri:er, you wanted to =ake sure ycu i
_ 2c l

had sc=e way of centrolling the pressure in the reac ::,

. . . ,

..q

! ccclan:7 Is-that the nain reaset?
. . , ,
..

I

MR. : NE: Tha: is correc , sir.
.. ,

t
' COMMISS: NER TAYLOR: Sc ycu were nc: rea*17

:4 ,

concerned aheut ver*/ big scale c'.~erheating of the Ocre a:
*4
..

e
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i

!
I 1de-46 that point? I

i

|
',

j', MR. : EWE: All of cur instrumentation at this |i.
3I ,

I

) peint, all right, really did not shew excessive core
4I

temperatures.

I$'
COMMISSOCNER TAYLOR: Nhen did you first begin

'*

to suspect that you =ight be getting, er had extensive |' |
7

core damage? Was that during your shift, during that shift
1

8 1

before whenever it was, 7:00 c'cicek in the =crning? I
' MR. ZINE: I was chv.sically in the control rocm. .

|

|10 up until about 6:00 p.m. that evening cf the 28th. |,

|
It'

CCMMISSIONER TAYLOR: Well, when during that period
o

13 did you begin to, or did you during that ,ericd until abcut
13 6:00 p.m. on Wednesday, begin to have reascn to believe that '

14! extensive core da= age had been done?
I
,

!

15 MR. ZEWE: I did not realize a all that day that

is we had extensive core da= age. I felt at that point that :
. I
e i

17| we really didn't know if we had a crud burs: due to the
|
1

:
a

t
is , shock of the core, er : hat we did have sc=e fuel da= age I

'

|
t .

Ic i er clad failure, sc=a but not a significan: a= cunt er

:o extensive damage at all, no. I didn't reali:e that. :
'

h

:- CCMMISS!CNER TAYLOR: That was c then hreugh

.- . , ;- 6:00 c' clock Wednesda.y evening. Fhen did v.eu becc=e aware

cf the fac: tha: :hera crobably was, Or a: least of the-
a , . .

3 estimate tha: there .:::bably was a ict cf :cre damage :ensis:-
!
,

S , et
to 6

.

- - , _ . _ _ __ ___._ __ __ ___ . .
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i .

t!
die-47 i MR. IEWE: A let of da= age? probably not for

f

?}
! three or four days later that we had a lot. And I am not
i

3| even sure of that time frame, but it was certainly no: that
4,

i day or the next, er the next adter that; sometime further
I

5'
cn down the line.

si
j CCMMISSIONER TAYLOR: Cc ycc remember whether you

7|
: began to have this feeling at a time when there was still
|

S I
a large,significantly large hydrogen bubble inside of the

9
pressure vessel? In ether words, wha: I as trying to get

'O at is whether at the time when it was presumed that there
'I was a large hydregen bubble inside the pressure vessel, did
la

you by that time begin to have reascn to believe that there'

3 had been a lot of extensive core damage?
I

I

'dl MR. %IWE: At that point I was -- I as act sure
|

'3 ! hcw to put it. I was aware that the pessibility existed, but
*| just how much there was varied at that point in :ime from

17; who actually you were talking to a: that =c=ent.
I

i8! We had s=.eculations from verv., v e r v. , little damage,,

I

i <

'S i to a lot of damage, and I really didn't have a grasp of '
I

!
I

i

:0 ! how much hydrogen I would have and how much damage that I

:
..

: ' ,d' =uch hydrogen wculd relace to.
,

:d ' COMMI55:CNER TA?;OR: Had you asked yourself
'

,

:: i where the hyd:cgen would ccme from?
,

t

2:a MR. :IWE: Well, a: this ;cin: new and i: 13

~

several dav.s later, we had learned tha: we had '.ad 24 fec,rees.,

I

,

,
-

F

l
,
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t ,

de-43 1 in the core and that it would have come frem the Oirk
i

! !

|2| water reaction. '

!. l

3 COMMISSICNER TAYLOR: I see.

4 MR. OEWE: Earlier than that the highest reading |
,

5 that I had seen was about 780 degrees which is nowhere near
,

t* .

ej high enough for Zirk water reaction to liberate the hydrogens
I

!7| COMMISSICMER TAYLOR: Mow, I want e,o go back to

the question about the closure of the two pairs of reactora

ccolant pumps A and a that were then closed, I guess, 20,

io minutes or so apart. First of all, why wore they closed 7

tt MR. : EWE: They were turned off or secured to

q! preclude damage to c.y.o pumps themselves,
i

gl COMMISSIONER TAYLOR: Was that because there
|

were -- was there anything more thar. indications frem the3

|i

,3j pressure readings or was there any noise, was there any '

|

shaking, any visible s!.gn of what people with experience
, , |,

,.| with big pumps cavitating could have said might be a cavit-i
i l

18 |
ating pump? Was the control recm actually shaking signif-

,

, ,
,

icantly?
,,

3

MR. OEWE It was not.;

1 CCMMISSICHER TAYLCR: Was there a lcud nc;se that
B 9

,,| you could ascribute to the pump?
..!

t
i MR. OENE: : Oculd nct, nc.

23

COMM*SSICMER TAYLCR: Want to ask a questi:n, iti

:4

may sound tt: Ally irrelevant, but that is, did an'' cf
:3 , f ou w P.O

.

!



. ._ .. - _ _ _ _ _ __ ._ _ .. . . _ _ . . _ _ _ _ _ _ _ _ _ _ _ _

. -

,

I 161
..

,i |
I

!

; de-49 l i were in the control recm, a=cng you four, I don't want ,'
4 ,

'
,*

1
i you to speak for other people, had any of ycu seen the

{s

l,

3| movie "The China Syndreme" before the accident, any of the !
,

I
four of ycu?4

:

5' MR. ZIWE: I have not.
I

!i ,

s ', MR. FRE0ERICK: I have not.
t

h

7 MR. SCHE:MA.VN: I have not,
i

t i

l i

3: MR. FAUST: I have not either.
I

,! COMMI55ICNER TAYLOR: So none of you had seen the
i
l

ie .! movie before. Let =e tell vou whv. : asked the c.uestion. :.
.
,

,, was trying to get sc=e idea whether tha t =ight have '

i,
i

n affected your state of mind at all when :he accident teck:

place and in particular facing the possibility of cavitatingg,
I

y; pump.
I

!' 1

i i
1,3' MR. ZEWE: As far as the et== indication goes, we jt

1o :: did have seme oscillating ficw indication and high vibra:1cn .

' ,

I. } on the pumps. .

,;.

1'
,

MR. TAC 57: I wculdn't say sc=e. We had quite a
i

! 9 ,' bit.
i

.

d MR.2IWE: Ne had a lot, right.:C l
>COMM 55:CNER TAYLOR: 'dera you alarmed by this ~

,

that the pumps miph: just plain gc?,

MR. OE*,iE : Yes.
..
..

MR. TACST: My impressien up :: tha: : ire, and ?.cw
:4

: have laarned fifferently, was : Was always under the.,
e.

w r - -e - rav-- - -w . -----2- - - w-
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de-50 1

impression when you vent ateve three ni stan vibration, you j

.
L=pressi2i

stocd the chance of dama e to the ci.ce. That was av.,

,
> .

3! ion a t he time. New I am told differently. And we had up f
|d around eight to 10.
!'

!
'
I,

3i COMMISS!CNER TAYLOR: Thank you.
I

e Cd* AIRMAN KEMENY: Commissicner Marret:7 i

;

7! COMMISSICNER MARRETT: This goes on a different !
I

l

I
s, tack, but given the two of you, Mr. Frederick and Mr. Taust,

!
,

4

9|
were in the centrol recm as operators in an event that now

to ! has attracted a great deal of attention, I would like te
:

si know what has been the affect on ycu rather personally. Has,

it produced any changes in your cwn plans, geals, er anything:,

I
.

is else?

u! MR. FAUST: Of course it has affected us.
#

1

i3 COMMISSICNER MARRETT: Could you say a 11::le i

l
I

to ! bit =cre about that? Oces that =ean that vou probabl.v are.

making plans to leave the organizatien, er in what 4
17, way --

|i
'

.a ! MR. FRE0ERICZ: Nc, I don't clan to leave the |

i

.

'
-

<
,

.i,, i organi:2 icn. '
! i

; '

,,, jI MR. FACST: Ne dcn't have any plans :c leave unless.*
a
I : am forced Oc leave.,, ,

.o
I

COMM 35:CMER MARAETT: Oc you raise that as a,,
. . .

,,

.1 .=cssibili:v.7.; I

!

1 MR. TAUST: den't knew. : :tess that as what we| 4 '

I are here f::.
.
.

m

- * - - _ _ _ _
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1

|
|
1

,. l

.OJ | '

,

de-51 '| COMMISS CNER MARRETT: You are asking from our
e

,i i
4*: angle? There is nothing internally that night have raised '

3| that as a question in your minds, is it?
e
f

'! XR. TAUST: No.
l !

S I l
.

i CCMMI53ICMER MA2 RETT: Well, if in fact you do | :
1,

i

! :

*| plan to stay with the plant, I would assume that you would j l,

|
|

7| not want a repeat of these events. But from your angle, what
I

s wculd you as control reem operaters, and let's say new there;t
i ,

i l

0; tre other operators whcm you are representing, if you were
1

,

io undertaking an investigation to act, how shculd something

i t i, of this nature be .crevented? Where would vcu c.ive .vcur.

I

n{ attention? I
1

i i
13; We have been talking about a nu=ber of possibili:-j

L i

uj ies ranging fr:m operacer training including more simulater !
|

,

'

\3| trainLng, engineering, more engineering informa: ion. We |
i

|

talked about =atters of design. Are there ways for better C

to i

,

i
7; instrumentatien? We have talked as well, or at least we

;,

f
!

,

have implied, that there may be some ma::ers that deal with '

.a-i. .

crgani:stien and =anagemen:. Where wculd ycu give y0ur.,

I
'

,0 ; attention id you were undertaking a lock at these kinds of i
.

i

fl
,' issues and :: !=llow up why vculd you cheese these?

,

\;: MR. TAL*ST: : guess * would hi: On engine L..str -
.

i. nentatien f:r One of the majcr points as well as Opera::::31
1

J training and multiple drills, mul:-ple casualties.,

4

-
.u.u. . a - y. .uy.~..: - . . .. le"-'' "~u '...'.' w- " - --- - ;,, -- .
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I i

,

I i

! !
de-52 'I instrumentation? Nhat kind of instru=entation changes? i

'

i
,

0- i;

MR. EAUST: Cirect indication of what we are ii
.

,

'
t

2 ,- looking at, as close as we can get to the core. There is
!

di on the diagram behind us, for instance, the thermal couples
3i that monitor in core temperature. That was not up there

! !

$i during the accident. That was put up later. That is that |

>7 white panel that locks like the cutline of'the core on it. !
, ,

|
t i

9; CCMMISSICNER MARRETT: What about with reference
'

,

I

to training, what kinds of changes , what would you progese j9:

l
to ; for training?

t

|
ti j MR. FAUST: Well, like I said, we would get into

!

i:{ dual situatis3ns where we wouldn ' t have scre than just one
.

I

r3j failure.
i

i4 COMMISSIGNER MARREM : Mr. Frederick?

i3 i MR. FRECERICK: I agree tha: there should be some '

I
i

,, ; method of determining valve position as an absciute. In
{
.
i

i7 other words , inferred indication would be unsatisfact ry.
,

,3; Ycu must knew that there is no valve as a fact.
i

3: COMMISSICNER MARRETT: That is on instrumentati:n. ;

ii

.c] What about training?
,

,

I,, ' XR. TRIDER:CX: Cn ersining, perhaps the -- as

Craig said, the basic assumption tha: we don't :raan en

=ultiple failures. That should be updated..
.

COMM:33 :MER MARRETT: Are :nere nc manacertal '
.,
..

issues v.cu wculd include in your :tster Of :: ems?'

,

,
e

, ..

l
|

.
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! I

I
~de-53 MR. FREDERICK: Yes. I guess we cught to have a

2! shift turn ever written checklist.I

,!:
* -

CCMMISSICHER MARRITT: A checklist for -- there
': is ne such checklist now?'

,
,

SI
MR. FREDERICK: I am talking about a rather lengthy

$

system by system check of the line ups as they ap. pear en the!
i

'
' control panel. And an evaluation should be =ade as to

,

a'I
whether er ne: the indications en the panel actually depict

* the status of the systam.
10

CCMMISSICNER MARRETT: I would like to return the
tt first question I was raising and I am sure 1: is awkward,
12 but given the kinds of responses that we get at least from

13 seme of the public at cur Last hearing, it is cbvious thati
!

14! seme pecple' wera. making a lo: cf respense to what had gonei

l
i

is; en, and of course they were act in the opera ing room.
to I guess I would like to return to the questien of

I

17 | have the stresses been like, what have they been like
(rg; subsequent to the event? Mr. Taus:?

!

t o !' I

i

MR. FACST: I changed my p,hene nu=her.4

I i ,

;c| COMMISSICNER MARRITT: I guess that answers it. i
;

'
i

'
ip' MR. FREDERICK: There have been -- dur ng the firs

',

.3 few weeks there was rn:her cencen :a ed attack :n the zwc.. z

,,

l
.1 of us by the press as far as they wanted interviews. They4

,

4 wanted :c alk :c cs abcut wha happer.ed. And : thought we.

were fairl'f successful at fending tha Off..,

ris fr y v y- y -r r u .---w*> s- - - - -- - - -
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I,

I .

I l
de-54 I I thought it was i=pertant, personally, tha: : i

!
2 i

2 did not speak to the press because what I had to say '.about

3 the accident was extremely technical, and i: was easily

4 sisunderstced. And mainly the words I would have used to |

5, explain what happened could have heen ecmple ely misconstrued.
|

.

I

3 MR. FAUST: We attempted this one.

7! MR. FREDERICK : That is why I didn't say anything
i :

8f to the cress..

| !

, MR. FAUST: And the way i: ca=e cut, qucces were |
1

|

io ! made cut of context frem what we said and what we were |

explaining and they were fit in with whatever the editor,g,
!

cr wheever puts this stuff Ocgether, locks bes guess. |;;

.

| COMMISSIONER MARRETT: Ecw was that dene? Did v.eur,,e
;

,,; set up the-- did you agree to the interview? Were they
t

i set up in the company or how?
Is i

,

I
! MR. FAUST: No this was -- we were just walking

to

around one dayand hac. c. ened to run into semebcdv. .
7|

!
I "EAIRMAN KEMEMY: C ==issicner McPhersen? ! l

13,1 |

i
,

I |

| COMMISSICNER MC?EERSCN: Was there any crevacus |<

- -,c ; |
t

|i indication that that pressuri:er valve te stick open? Had
2c .- i,

there ever been any indi:s:icn in :he hasterv c: TM: 2 tha: |- -., , \.> >

:1 -j that valve could stick?
. . . .
..y

1

n. .e.vr .. m..u.a . . - n.t.,..s 2 a a e. . n e.n. o.y o. . \Wi . . . . .. . y.

.. ,.

.e p
nm. C n yy . . . mJ:.:. .,4C... :.a w J : ., e .at +...oa . :::: .

24i'
MR. INE: Other than the ne that was nen:1 ned

-
.e

.

!

|

I
1
1
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,

de-55 '
c.revicusiv that were we had it fail open en an electrical

} .
.

,

4 4

,| transient, no. I think the Only time that I can remember
i

'.
t

3! that we had the valve either f ail or --
,
,

di CCMMISSICNER MCPEIRSON : I am sorry, I missed that.|
|
.

5 When was that, when did that happen?
,
,

*

*I MR. IEWI: If I remember right, that happened j. us i
l i

75 abcut a .vear crier to that on' March 29, 1973. That was
.

,

i

S! discussed earlier, at an earlier --

?f CCMMISSICNIR MCPHIRSON : We were told that. What |
|
.

10 ' is the Mr. Frederick and Mr. Faust, what is the shift tha,
!
,

,

11 ' vcu are on? Is it frc= 11 to 7?.
.

+

1

l

14 !. .g n . .r e..e e w - - ~.. 1.3 00 p.m. ,,.co a.=. :.w . .. w .s ;
,

s.

.
!13 COMM SSIONER MCPEIRSON: 11:00 c.=. to 7:00 a.=.
t *

i

i i

14; As you develop senioriev in the plant, wculd veu be eligibles- -s
r

,

!! ! to bid en the day time shift?
I

.

,

'

ie i MR. TRIDERICZ: We normally rotate shifts. ,

,i '

i- || CCMMISSICNIR MC?EIRSCN: You :::ste shifts. Sc

., 3 , that .vcu have day ci=e sc=etimes and sc=etimes nimhts?
,

f

i 4
ic, .u.R . e.rC . v.es s.. .

i |
.

.o |. CCMMISSICNER MC?EIRSCN: Ecw many nic. hts have you

. .

I

'. e a. .a.w r. ~ ' . .i s a.- . .i . ". ' .a .- a 'm. .i .# . , 1 .' '- - -s .. o .
-

y - a .a . . , ... a .-.w |
'., ~.

.-
1

I

...1 ' , e .J a .- s. 'a. 4
'

' . .s. a. a e.m. e. A. '.
. . . . . - .-. a.. .y

..

.M 4. . * T. M .T .4 * * e .
***

..- 6. . <

..

. .R . =- R:. :=.R m... ~ 6. 4 . .a a. .t. .i.'. . J .'..
22y . .s . a ~ . . . . . . . . .....,

..

C^..'N....=.=.-*.=..=. .v.r.=*.=..=..=w"..'. . = ' . ' . . .
^ *

. . ' . . ' . . . ' - . _ _ ' ~.'-
.. .... . ..,

..

|
|

|

|
.

|

|
,
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,

de-56 1 We earlier asked sc=e earlier -- sc=e of your colleagues !
,

l

: I
: : to shcw us what chev locked at en : hat centrol panel. Wha: ;

t -

1

3| were the =cs i=pertant areas that you were iceking at, where
|

the really het areas -- and they did shew it and they4

! said, a=cng other things as recall, that the two -- that5

the lights that show that the valve en the emergency feed6

!
7 water pu=p Water are not areas that you crdinarily lock at.

,I

i
s I found that when was up in : hat rec = a ecuple

i

,1 of weeks age with =y eclieagues here and with the press

ie , and with the loudspeaker systen going on, that even withcut

anything blinking it was an intimidating da:: ling experience.i

1 I would ask .veu to describe, in v. cur own =inds, what the.

13 state of vcur e=cticns were and the state Of v. cur sense of
I
!

cc=petence to control this event were at say 4:30 :: 5:00,,,

t
i i

l
j c'cicek en the =crning of March 25th while these 200 alar =s

115 ,

I

: were flashing and other lights were on?
let

i
e

MR. FAUST: would have liked to have thrown away !*

:, .

I

! the alarm canel. !
Ts . '

~

.

! '
'

COMM*5SIONER MC?EIRSCN: Ycu wculd have 1 ked :
I':o l
i

! have thrown awav the alar: panel. '

:c i *
'
,

., j. MR. FAUST: It wasn': giving us any useful infer =-1
1

ation. l.. :
. . , ,

.I

+ -.v.v.- e - . sJ _ R .u.C m.u.- . e -<J
-- - ~.

..r ,....,ct. . . . ,- .-...ao w , ,.. - - . .. ,.,
*- sg

your -- wna: ahcut ycur sense tha: you could run this.

..

.'

e ..e e e . O w 9 e ee -w

..
==



.l o' Q f..
$

i
i

-
i

i l

'.
E-52 l ,

MR. FRIOERIC2: I felt that we were stabli:ed. '
I

-

-i ,

'l COMMISSICNIR MCPEIRSCN: That ycu were stable.4
i

3! I

. MR. FREOERICK: Prior to the problems we started i

| |

4I
,

to seal the reacter coolant pt=ps. I

4

,

'l ti
1

l COMMISSICNER MCPHERSCN: When did they begin?
!
|

.

*\ I
; MR.17ZIE32CZ : That was shortly -- a little bit

'

!
-

If more than an hcur, I believe.
,

i

r

I

ai MR. ZIWI: Abcut a quarter after five er sc=ething. l
i

*
CCMMISSICNIR MCPEIRSCN: And then what was vcuri

-
1

IC t
sense of your capacity to centrol it?

!
l' i

MR. FAUST: Well, during this time we had just i
!

iC begun trying to get back cur ner=al f eed path which we !
l

!Q. didn't succeed at. What we did succeed at least in doingi

I

taj was was getting rejects re-estaclished sc that we gc the !

15 het well level back dcwn. This was cccuring during that
:

to! time. We just teck a part of the superviscr's time.
,

t,

j .v.a. . em._e en.c.e. i. a.. ."a. .c.'... -

'e.i. .'. .a.-. - - . ...

h
..,

:s j increasingly didficult to determine the actual condition
h' I

to! cf the reactor ecciant system frem the ind caticas that were'
:o present en the panel.

,- C '.Y.'1. s s . " M=. .*. .v.r=. =. = .=.S w^ N. . c"."..'..'..>...".=..=.'.'.'.'=..~~-j.

kind cf panel er =cre men, scre centr:1 ::cm Opera: Ors-. ent.

|

in there Oculd have managed that, 1--

:: if there are Oni/ the 1

-
4

\

. . , t*c Of .vcu here with Mr. ewe --

3 MR . '.I*iI : A.d Mr. Sene:.r. ann.
.
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:1

do-58 .I
i

CCMMCSSICNIR MCPF.IRSCM: And Mr. Scheimann. New
i

!
'

,

2! there are f=ur of ycu. Is that encugh? 1

|
3

MR. IIWI: We also had, at this point, George Il
i

Idj Clender, cur Unit Superintendent Technical Support and also
5' the Shift Superviser that was within Unit I was in Unit I:

I
i

frem abcut seven sinutes after the trie
1

%
- until scmewhere,

7 around 6:30 c: cuarter of seven. So we were all in at that
i

s; ti=e.
I

l
i

e; MR. FAUST: When we were in there this =crning, likii

i
lo ; I said, we were aisc concentrating on -- had a problemt

ii j with the steam generators maintaining the 3 level which
i

I

" dica:ed a primary er secondary leak off frem that:: ,

1 poin:
i

and then ve were also getting into where we started losing32:

|uj
steam pressure on the 3 generater which was another precedurel!

I

i3| we are into now, as well as just starting cff with the
,

i

,,I reacter, turbine reacter trip down into a possible loss
i

il
1g ;' cf hot well, trying to get a normal feed re-estahlished and

d '
,

4

ta | into a steam leak which was a little hard := pick which
,

,,; ene you were going :: go through.
, ,h

CCMICSSICNIR MCPEIRSON: Sc there were a let of

i

i

centradic Ory signals that you were ge::1..g ?
\

XR. TACST: That is what we are ::v.in . :: r. e :
.

'.

)

across. :: wasn': exae:17 as clear as -hese -- : wha: you
,,

..

have in fren: Of .v:t there is indica:ine. , as :: what we.

.

were 1:cking a:, wha: we had availahle.
..

_ _ _____ _ _ - _ - - - - - - - - - - - - - - - - - - - -
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|

| ,-4
4/ 1'

1
:

de-53 '' 1

CHAIRMA'i KIMCTY: I am seeing an awful 100 cf i i
i
t

2
| alarm hands cine. ua. I saw C ==issioner Eac.c.erty first.v e .

!

3! COMMISS~CMIR EAGGIRTY: On steam geners:Or 3, when

d did you begin te think that perhaps ycu had a leak frem
5' the generator into the reactor ccclant system?
oi MR. FAUST: That came about, I wculd put it ahcu:

!
I,'

7|' 15 minutes into it because was having trouble, problems
f

i

e' with centrolling the initial feedine. of the c.enera:Or um.j
i

to where I had actually isolated the 3 geners:Or againo

t
I

te j and the level was stili drif:ing up.
,

11 | COMMISSICNER HAGGIRTY: '4 hen did you isolate? It
i

i: |. says here that you isolated 3 at one hour and 26 minutes.
"

13. MR. FAUST: During that time from the different
i

,.
j

u; stees : was taking and I waited once again --
i
!
.

ij COMMISSIGNER HAGGIRCY: I: :ock 15 minu:es 0
.

!

g| an hour and 26 minutes to see --
i '

i

:

1- t MR. FAUST: To saa if wha: did was cin, to,,
t .

t

18 - terminate it or not. !
I

t

COMMISSIGNIR EAGGI.?,"'Y : Did fou actua'.',y knew, Mr. |t,

- Zewe, that the reacter buildine sum: cum: A and su== cu== 'i

c) - - - - - - -
a

.

3 .' .ad '.. e a..n .~-..ed. ^'''._ .,,
- ,

c
-

.. a .v u. . , vg . . .r - ata.es, .ne .- ...- , - . . . . . , . . . , . . . ,u- . . ---. . . - .

;..

a .-.se-- g, ....a ...e. ...e .. , ..,,. .- < a
. . gg:.r gg.. ..e ,..

.. ; .. - . ..

~~

,4 ) and that he sugges ed tha: we secure the= and that he :01f
.

me ::ce the Opera::: inf:r.ed him tha: the pum:s :.n fact,,,,
..

.

_ _ . _ _ _ _ _ . _ _ _ _ _ ___--m_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ . _ _ _ _ _ _ _ _ _ _ . _ _ . _ _ _ _ . . _ . . _
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!

\
'

l i

- de-60 | nad been secured. * did receive that infermation.
-l i4 . ,

i COMICSSICNIR EAGGIR':"?: And you did think that i

3| |
; water was coming frc= a seccndarv syste=, er did you just
i

43

?, not think at all as to --
t

5.
| MR. ZIWI: I did not k.cw specifically, at that
I &

et
j point, where all of the water was frem. All right, at that

7|! point in time I did no suspect any ene thing =cre so than !
,

d
another. I knew that our wa er levels in the auxillary

o
building were quite high and that we really didn't have:

i

10 |
a large volu=e of inventory.i

I

!! j So, I would just as scen keep the water that
i
'

] ** 2 was in the reacter building centainment in the reacecr

'3, building and. net transf er it ever to the auxillarv. buildine..|
'dI CEAIRMAN KIMETY: Cc=missicner Lewis?.

'5 | CCMMISSICNIR LIWIS : You said earlier that the i
'

.

I
ito temperature gauge had basically been leaking and therefore i

'
.Ii

17 you tended to disecun: the infer =ation that ycu were ge::ing!
,

I

ta | gre= t. hat gauge. Am ccrrect in that?
|

!* I MR. IIWI: *he tempera ".re indicated en the relief ,;
.

i

il -r
20 j valve? i

~
l

O' , COMMI55::MIR LET*3 : Ric. h t . :s -hat ccrrect?
.. l.

.v.R . . - .v .: . . .w. ..4 s~,.,.,,.... . . . . . . . .

..
C %. v.v._ .:. o~ ~ " '.P:.'.'. *._~W . a~ - . ' , . . ' . . . ' . . ' . . . ' ' ' .* = _* ..: s ..e - -

*
-... . . . . . . _ = .

., .v . . .-.y- ..s. .. 4.3 .c.4 ... .. . ...

,. ~. s.u. . . . . v _ . . . - ;- c .
:: : -., . . . .q _ _ .o.. .i ..,,, :. . _ . . . ,. . . . .z g.a . .. . _ . . . .. . . , .

.

9
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! ..a 1

I I
i

i
i
!de-61 1 gave you a faulty indica:ica so you tended te discount it,

I
'

?! am I correct sir?
1

1

3; MR. IIWI: Not really. Really, the temperature
1
i

indicacion that we had we suspected was probably real because4 1
, .

6

i

5 the valve had lifted and the temperature shculd be higher I

!
$! than what it should have been prior to the event. I

i
1

7- CCMMISS:CNER LIWTS: Ckay. What I am trying to
I

g, get at is, hcw many other things were =ct verking as they
,

!
,; should have been working at the time of the event? In other

I

ia l verds, I think Mr. Frederick you said that there were all
,

i i ,i sorts of things that were not cperatine. and .veu were :cinc.
i

.
,

I
I

.i te say, temerrow : a= going te put cut a werk order for theml

{
33, can ycu run dcwn the list of.some of the things that were

I

y| not really what an average person wculd call in verking
i

33 j crder the night of the incident? There were a lot of them
1

.c ! fr:m the look on vcur face. '

., .
, ,

,

fMR. FRIOERICK: The relief valve, actually theg.
II,

.s ] relief valve was suspected of leaking er ene of :he ccdes.
,

,

I

! It was not determined which ene was leaking and because :fi c ii
',.

! that we were maintaining a chamical inventerv. balance bv. '

.,

.. ,

cr. eratine. the pressuri:er s.ystems in r.anual. That was One.

abncrmal situation...
..

I : think : testified at scme ::her in:erview tha:t ..
..

I had received an alarm earlier in :he evening en the

auxillary transformer voltage icw. ..nd I was inves gs:ing:

. .t
*

1
i

I

- - ,
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|
!

' de-62 't'

that prior to the accident by reading the alar = response ,

!

2j and trying to figure out wha: gave =e the alar =. And :
I '

'3 ! had planned to submit a werk request but never get arcund
d' to it. I can't think of any other specific instance.

e

5| XR. FAUS"': Cne thing about it was that we had
(

|$l a reject valve,which ner=all*y returns water to c':: condensate
I

I '

7} storage tank, was thrcttled downstream because of problems

received earlier. The valve, when it receives a signal woulda
,

. -

i <

9| go cpen wide and what this veuld end up again wculd be -- '

ended up tripping off cne of cur feed pumps en it and hadto

given us a :nn back. So that had been thrcttled =anually ecit

i: 1 i.11 : the rate of return to the condensate stcrage tank.

13 CCMMISSIONIR *I'CS : Let =e ask you, is it =cr=al_
-

34| for sc =any things :c be just not werking, no: in working

ts order? Is it just the way a nuclear reacter works that --

ie MR. FAUST: I think this is anv . clan ycu are.

I

I
37 alking abcut new. You are not just talking abou: nuclear i

'

4

18 |. =cwer clan s? ! :
- -

!
I '

in COMM SSICNER LI~d*5: Okav. , I was sus: _r. vine. -- ,
.

r

MR. FRIDERICX: I believe that where sc =any systems.

.c ,. -
i.
s
.; interface and you have so many differen: cc=penents i:,,. ,

! i

wculdn': be unusual to assume that sc=e smal.' percentage t

.

,

! cf them are nc verking fully.,,
.

C *. . . ._* _* 2' '. ' "a _ .2 ' "~ : .=.c w .' . ~. ,- 6 e s _ . . . . . .a _' _' ,v _ _= .k e
_s ..- '

,4 . --
.

:c e.e: :hese ser s cf :ni..gs repa_ red?.,
e-

-

1 w ,yr- * -- v a -se m-- + m--- w.ei-
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1

I
i ,

: i

de-63 '.| XR. ERIDERICK: It would depend on their importance
I

i,

.I in the system as a whole. It takes a let longer := get a
i' '

i

!
3

! chair repaired chan it does a relief valve.
i
i

'1
| CHAI?2d.AN KIMENY: Commissicner Haggerty?
.

I

5| CCMMISSIONER EAGGERTY: Earlier you heard the j
.i '

,

*| questien about the letter fr:m Novak at NRC and the |
4 i
. <

7! description of the pressurizer prc'les tha: they have a
'

c
.

3! speci problem and se forth. Have any of you ever heard of
,

I'. such a pressuri::er Icep problem before?
I
.

10 : XR. ZZWE: learned ahcut the proclem in Cavid
i

,

11 and Bassey after the accident. Pric: c that : didn't have;

I
i

1; any knowledge of that particular event. |
1 !
-

,

i
1

13 ,| COMMISSICNER HAGGIATY: Obvicusly kncwledge Of i:
1

i

ta! might have had scme censideral't.e difference in your
,
i

i

ts : reaction Oc what was ha=..ening. '
, ,
, ,

t
'

:o MR. ZEWE: It might have, yes.
| |

i i.

17r C3AI?JWI KEld.EN7: C0mmisSiCner McBride? I

. 1

15; COMMISSIONER MC3R*::E: Yes, Mr. : ewe, ycu indica:ed! l

'
\

to i that there were several hundred alarms wen: cff within a
'
l i.
: few seccnds of the event and : am curicus as to whe:her this.--- , .

~ .;

.u g . .r.. u .r .,4. . ". .- k a ' d.. . . . . .. 4 . ..'..= .-..
,

Ce.u.m. .e . .N .=. .u.e3.z. ~ r. . 3, 4s a. s c ,. s, .
.m.. .. ... . ... . ...

tha: happen frequently?..
..

ME. ?YE 55."C5: :n a reaC.: :r*.; Cr a re ::.,

I

.4, ... ....... 4 m . . . a. .g,. . . .. ., .f . . , 4. .. . , . . . . . .
.

. . . . .4.. ...; . . . . . . . . . - . ... ...., .,
e.

;

I

|

_ _ _ _ . . _ . . . . _ . . ,. ,
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.
,
I

da-64 t[ quite a few alar =s. {
!

..'.
': COMMISSICNER MC3RIOE: Is it in the sa=e Orc =.crtien..

i t

Sj that they were received here? Several hundred alar =s wen: [
l

d: eff within a few seconds of the event I think,is sc=ething
i

I

5 that ycu said.,
.

i
,

e ,' MR. FREDERICK: Ccss of feed, yes.
.

:
<
,

7i CCMMISSICNER MC3 RIDE: Chat happens citen enough ,

I
<

S! that it was nce censidered a very dra=atic thing c her than '
,

!

*: it indicated a ::cbla= that veu had befcre?. .
i
,

to i MR. TRIOERICK: Since it was less of feed and
'

5-10 '

I

tt there are sc =any ce=penents involved, I would expect tha:
,

i. ! =any alar =s. Ecwever, the informa:icn which have been
.

.

I

i3j related to =e by the alar =s was just no: there. In c her

iaj words, there were sc =any alar =s that we had to go ::
i

I

..I ether indications to deter =ine the status of the of the
.:

|
.

i
..I .Olant .. . , i

*
|

| -

CEAI..v*-W KI.".INY : have one c.ues:icn en that. ? cut..! -T
. < ,

:
,

sa_' ' vcu '..ava. c,e .a.e w - . u 3 .. .= - =. = c . . . . .d ." " e .3 - . a. .. 34d . . ' . _ = . ,-b -

_ .. . . . . ..

23 : .

en =revicus times,quite as =any alar =s c.c eff also : was
,o,

s'

iy this an unusual nu=her?.,
..

.

! .v. s . .em..e _e e. C.s . ..w._4s was . .._ s..a- ..

-......e_.-
. . . . .. . w .

..

.

" CHA2.0.v_Mi KEIT.iY : Okay, thank ycu.
..
..

C * .v.'4.. _ m- . v N. .:. .M.c.' .*. .- ' _r - W_'..~. .esr... .. ..'.ea
. _ . .

..

..

. . e s s "w _~ _i e - ", a _' "< a. ". e _d . c, .- . ". - k , m e...e w' e _- = ..'. ... k s - e r. .a.a.--- - -
. . ..

.,
se

_gg
. . 3..f 3 h. 3. M. _3

*

. ..E._... . .$ ...m. m...._..h... ..C _g em . i.d M _J _ g _ gM _ h..g e. 3 g g_ _
. . ..... .. .. . .

. .s
a
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f

1 | bearing en that being stuck. Is tha: a reasonable, or has

2 that been established as a fact or not?
l

3 CHAIRMAN KE.'!ENY: Perhaps you should first ask

4 Mr. Scheimann if he had firs thand knowledge of : hat, and we
I

5| have been neglecting him.

6 C0bblI55IONER Mc3 RIDE: Could someone answer that?

7 MR. SCHEIMANN: To my knowledge, I never heard

a anything about that resin buildup in :ha: valve being a
I

9 po s s ible d.4,f ficulty.

jo COMMISSIONER Mc3 RIDE: Is there a resin buildup in

I

ij l any other valves as as -

: MR. SCl!EDIANN: Are you talking new abou: :he
,

|
i ::ansfer of :he resin that was going on?13

y That was 4.n the condensate polisher sys:em where

gf we had the resin bound up. That was nothing :o do with :he

16
primary sys:em.

.

17 CMAIRMAN KEMENY: Mr. Scheimann, if I may ask, you
i

18 | were working on the polishers a: 4: 00 a.m. I believe.
!

,

I i

19 : MR. SCHEIMANN: That is true. '

t

|
*

:o CHAIRMAN %EMENY: Are : hose anywhere near the con-
| ;

,

21 densa:e pump tha: : ripped? I

:: MR. SCHE DLANN : Yes, : hey are, They are righ: :n
|

|3 the dia:hargt line. |
1

[J CNA. R. !AN 53.NE. Y * As far as We Sn:h. W e d O n * ". ' * e ".
,

i

s *. . e r s a.". '/ I k n j I .*. a *u * uI[j $ n 'd h aI Im[[e *
. a

| i
i

| : l
\ \

!

|
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. 1 173
! colleagues could have been doing that might have tripped tha:1

2 condensa:e pump?

3 | MR. :ENE: If I may add something here, we do have-
t

4 further determination now that you may not be aware of on why

5 we did have the less of feed water transien: that day. Ne
i

6 have determined that because of water getting into our air

7 sys.:em, and this is just knowledge now as we see it today,

a all righ:, is thc: we had water tha: go; into our air sys: ems

9| which caused our condensate polisher valves to go shu: which
i

ja reduced the condensa:e flow to another set of pumps, :he

g| condensate booster pumps, and they secure themselves on low

1: suction pressure. That pump tripped and caused :he condensa:e
|

13 | pump to also trip, which ensued the loss of feed.
I

I

ta CHAIRMA;i KEMENY: Mr. : ewe, how do you know tha: now:

15 MR. : EWE: Well, we have done ex ensive investigation

16 | of why we had the loss of feed water flow tha: day because
I

judging from the computer alarms and :he computer printou:, i:17 i
I

la really didn': clarify why we should have a loss of feed wa:er

flow : hat we saw. So in :he course of this inves: iga:i:n las:19

0 week or so we determined that this one check valve which.

i

| should preclude getting water in:o the air system in fac:.; was-

,

| faulty and it would allow water :: go in:o the air sys:en 2nd,

J- it would cause :he air opera:ed valves en :he Ou:le- :i :he
.:

'
.

!

i i

condensate polisher sys:en :o fai' shut, which wcu'i iscia:e I
4 . ..

|

3 :he suc:ica :: :he ::ndensa:e 'cos:er pumps which sup;'.y ! )
' :

|'

|

i |
-

1
\

. .- - - . 1
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1' i

1 suction to the feed pumps which feed in:o the steam geners:or.'

|Andit is loss of these feed pumps tha: resul: in a turbine2

!

j trip and ensued into the reac or trip.3

i

4 CHAIRMAN KEMENY: Jus one acre question. Have you

3 actually enamined :his valve?
;

MR. EWE: Yes, we did, Sir.6;

7 CRAIELUi KEMENY: But this is in a par: of the i

a building you can get into? )
1
I

9 MR. ; EWE: It is in the turbine building, yes, Sir.

10 CHAIRMAN KEMENY: Mr. Lundin.

MR. LUNDIN: I understand that following :he pre-11

|

12 vi us difficulty with the water ge::ing in:o the air lines,
|

thatg some traps were installed to preclude tha: from happening,

Is that so?a
r

MR. IEWE: This is not my own information bu: fromg.

alking with the people that installed :he traps, there were,16

I believe, six traps ins:alled. Su: these ::aps will remove
;7},

I wa:er moisture from the air lines. They wil'. no; remove -

'-18 ,
I '

!

g; large ' quantities of water from ge::ing back in:o :he air lines.
)
,

! I: isn't designed :o remove a slug of water or an appreciable,0 i4

amo un t of water.
Il '

2; i MR. L'NDIN: And it'is the feelin; then :ha: wha:J

23 you call large ascunts ci ws:er ::uld have g:::en pas: :he

ta ::aps.and in:: :he air lines furin . he werk :n :he pc': sher' -
s ..

|
|

*t N5. $$IE! Yes, "e:ause ha! 7.ctn:,*,j 22:er We '2...

=
1

t i

f. l,
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~1 the even:, we did drain a considerable amoun of water fro:,

I,

*

| o ur L.; : system, meaning that a const,.erable amount or wa:er nac2
. . . . ,

I

3 gotten into the air sys:em. This tes: : hat we did jus las:

4 week, we went into the same ser: of lineup that we had : hat

5 evening to see if we could get water out through a drain down-

6 stream of :his check valve that we suspected tha: was bad, and

7 we estimate that it leaked in the order of five gallons per

a minute or greater.

9 So then we recoved the valve from the line and
:

jo | examined it and found out tha: the valve in fac was hanging,

i

11 open and not receding preperly.
*

1, MR. LUNDIN: Let me make sure tha I understand,
|

j3 | quickly. Did I understand you to say that following the
:

ja j acciden: you opened up :he air lines and found water in them?
i

I

i MR. .:W.s: Right. ene air receivers anc ::aps : rem
.. . _. . . . .

33
i
!

g{ our air system, we have valves that we could drain any of the
.

1

i. j wa:er or condensa:e that we have tha: is in the air lines,

jg| And we did pursue tha: that day of the acciden: and we f:und
i
!

tha: :here was a 10: of water in the air lines which shculdj,

not have been there.
0.

CHAIRMAN KEMENY: Pr:fessor .:igford.,14

CCMMISSICNER ?!GFCRD: I would like :o 7cse a :ues-,,
.

1

:ica':: each o f the witnesses. Do y:u :urren:1y hold a- !
l

,

operator's li:ense? Mr. Scheinann? i Ia,
<

i
'

1

ME. fCHEI.'! ANN: Yes. I '". C ' i a seni : Opera:07's !.

!
|

i *
|

t !' -

.
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I license.

2 COMMISSIONER FIGFORD: Mr. : ewe?:

3 MR. ~ EWE: Yes, I do, Sir.

4 COMMISSIONER FIGFORD: Senior?

5 MR. : EWE: Yes, Sir. On 1 and 2.

6 COMMISSIONER FIGFORD: Mr. Frederick?

7 MR. FREDERICK: Yes, I hold a regular operator's

a license.

9 COMMISSIONER FIGFORD: It is not a senior operator's
i
'

jo license, but a regular operator's license? Is that it?

13 MR. FREDERICK: That's correct.
i

;; COMMISSIONER PIGFORD: And Mr. Faus ?

13 MR. FAUST: I hold the same, an RO license. '

I

ja ' COMMISSIONER PIGFORD: Now, Mr. Iewe, does this

j3 license require you to have periodic experience wi:h a
i

i simulator?
16 i

i

j. L MR. ZENE: Yes, it does, Sir.
'

CCbDII55IONER FIGFORD: Where do you go to ge: tha:7;g

MR. ZEWE: We go to :he 33W simulator a: Lynchburg,
39

1

0|.
Virginia.

.

CCh}iI55IONER FIGFORD: Yes. And is that simulator
1.

:2pable of simulating loss of ::olan: acciden:7.,

a
I

:: MR. : EWE: In va rio us f o rT.2 , yes.
!

:4 ; CCMMISSIONER ?!GFORO: Oc v:u run such an accident j
.

:S cn tha: simulator?
!
+



. -

1
i

.s.
,, .

1

!
i

j

1 MR. IEWE: We do. .

2 COMMISSIONER FIGFORD: Is that simulator capable of

2 simulating the effects of less of off-site power'
4 MR. IEWE: Yes, it is; to a certain degree, Sir, yes

3 it is.

6 COMMISSIONER PIGFORD: And this means that your

|
7 -| reactor coolant, pumps are no: operating?

8 MR. IEWE: Yes.
I

9> COMMISSIONER PIGFORD: Does it simulate -- Do you

;o run that case, the loss of off-site power when you go down

there?y

MR. IEWE: We have on occasion, yes, Sir.1,.

;3 COMMISSIONER PIGFORD: Tell =e what you actually
.

9 do and are required to do when you take this yearly test on

1., ; the simulator.

MR. IEWE: Well, we go down here for a period of16

1 one week and during that week we approximatel*v spend I0 hours
1

zg of the 40 hour week actually manipulating the controlsout
;

I under casual:v. situations of all yn.es; and :he c:her 20 hours,

19

we receive further training to keep up our proficiency in04

iopera ing the plan: by c,ues: ions, lectures, and so forth.
.1 i
,

;

COMMISSIONER PIGFORD: Trainin ':.v whom?., s
,

i

22 MR. IEWE: 37 :he 3dN personnel :here a: the train- i
!

2d b 7* 5 b10b bIy*,

; |
- i

23 CC'et:33:CNSR F:3FCRD: Who gi'ces :he exanina:i:n, ::|

a
-

,

l' L
(

l.
, . ' l' ..
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1 do you have one?

2 MR, ; EWE: At the simulator we don't really have an,

3 examination as such exce t that they keep : rack of who parti-
4 cipates in what casualties, how many of them you have, and
5 then they go over them with you to make sure that your pro-
6 ficiency in the particular casual y is sufficient.
7 COMMISSIONER PIGFORD: And then you are also given
8 some test for the Nuclear Regula:ory Commission concerning
9 your operator's license, are you?

10 MR. IEWE: On a yearly basis we are given an oral

examination and a written examination at the Island i:self,11 .

l

Three Mile Island, administered by our training department,1: at
i

13 CCSNI55IONER PIGFORD: Does it ge: into chese

14 casualty conditions?

15 MR. : EWE: The orals and written tests, yes, 5ir.

16 COMMISSIONER FIGFORD: On the simula:or, have you

17 experienced wha: some people call a small break ac:iden:7
4

|

18 ' MR. ~ ~rc : Yes, we have.:
;
,

19 C0hWI55IONER PIGFORD: One equivalent to the si:e

20 of the open pressuri:er relief valve?

;;j MR. : EWE: I'm not sure :f the magnitude Of the
i

!
simula:ica in rela:ionshic :o how much actual flow we had frc%

i

;; this valve, Sir. I dcn': knew tha: f r a fact.
|
1

.a COMMI55!ON5R ?IGFCRD: Oc :hev. 3:ecify 5:w 12r;e a i. .

I

;c break you are simulating 3 hCN Dis in ? Eing7 i

! :
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1 MR. IEWE: Well, I believe, and I'm certain that
t

2 they could vary the range of the break from various si:es.
T

3 COMMISSIONER PIGFORD: Does it include the si:e, in

4 your opinion, of an open pressuri:er relief valve?

5 MR. IEWE: As far as I know, they could simulate that
~

6 si:e of a break, yes. i

7 COMMISSIONER PIGFORD: But do they? '

8 MR. : EWE: I'm afraid I really don't know that si:e.

9 I am not really certain wha: the actual si:e or how far open

10 the relief valve was that we had during :he event that we had

3; on the 23 h.

:

12 COMMISSIONER ?!GFORD: I should say, in your experi-
|

Ij3 ence, has a break of the si:e equivalent, say, to a fully j
,

y open relief valve been si=ulated?

MR. IEWE: I would think yes, bug3 --

16 COMMISSIONER PIGFORD: In vour experience. I-

MR. IEWE: Yes.37

73 COMMISSIONER FIGFORD: Tell me, have you then also

39 simulated, in your experience, a break, sna11 pipe break, and

also loss of off-site electrical power a: the same :ime?.0
,

,

i
l

1 ,! MR. : EWE: I cannot remember :ha:, no. i4
>

4

(**
COMIISSIONER ?!0 FORD: Mr. Frederick, do y:u nappen |

,

2 to recall? '

:4 MR. FREDSRICE: No. I have no i:ne a simula :: i::
,

i ac 3 3=g;; bregk,
|

9

. ,_ _ _ _ _ _ _ _ _ _ _ _ _ - - - . _ _ - - - - - - - - -
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1 COMMISSIONER PIGFORD: At all?

2
_

MR. FREDERICK:- Not for a multi-casual:y like that.,

3 COMMISSIONER PIGFORD: You've not.done a small break
.

4 simulation?-

5 MR. FREDERICK: I don't believe so.

6: . COMMISSIONER PIGFORD: Mr. Faus:?

7 MR. FAUST: I ' hink wha: .small b reak de ' ve .done , a

a leak, a small leak that is within the capacity of the makeup

9 system we've done.

10 CHAIRMAN KEMENY: Professor Pigiord, I j us t think I

11 I heard something that I wanted to verify. Mr. Frederi:k, did

;; you say you have not simula:ed a multiple problem, something

to that effec ?33 i

MR. FREDERICK: He inferred : hat :here was a loss of !;

off-site-power concurrent with a loss of coolant accident of |j3

a small break si:e, and I have not experienced : hat.;,

i

CHAIRMAN KEMENY: Have you ever had a simula: ion |;7
|

18 exercise where two :hings wen: wrong in the simula: ion?

MR. FREDERICK: Not wha: I would consider a multiple,

19 .i3

,o| casualty, no.
s

CliAIRMAN KEMENY: No: :he mul:iple casual:y. Scrry,

i
Pro fe ssor .

2:

,,-! C05CII55IONER FIGFORD: Mr. Frederick, you sen:icned
4J

l

in ycur :es:imeny to the Task Fer:e :ha: 7:u found :hese,, ,

Iindica:icas :i pressuri:er level 2nd system pressure :: he j

.

i
,-. .- . , -
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so
I

i

1 jconflicting. Could you please explain what you mean by tha:
,

i
2 | or what you meant by that?

3 MR. FREDERICK: Yes, Sir, The way I see ::, if the

4 pressuri:er is full and high pressure inj ection system is

5 ! injecting water, then the system pressure should increase.

6 And that was not occurring.

7| COMMISSIONER FIGFORD: In your experience en the

I
a simulator, did you ever run in:0 a case where the pressuri:er

; level was going up and the pressure going down?

to | MR. FAUST: Are you asking me?

11 , COMMISSIONER FIGFORD: Righ now Mr. Frederick; I'll

1,. ask you in a accent, Mr. Faust.

33 MR. FREDERICK: I don't believe so. I don't think
I e

! the simula::: is capable of simulating a solid pressuri:er.y
i,

p- | COSDIISSIONER FIGFORD: Of simulating wha ?
i

g| MR. FREDERICK: The full solid pressuri:er.
i
i

l, i COMMISSIONER FIGFORD: I'm not speaking of a solide 1
.

,

I cressuri:er, one ccepletelv filled with water. I j us : meanla - -

!

the c.ressuri:er level going un. and :he .cressure in :he primarv.,

39
!

! system Zoing down. Tha:'s not ec:urred on the simils:Or, in
40|
.

vou; exterience?
9.1

=
,

*

,

I

t

; MR. FREDERICK: Nc: :ha- I remember. !;
;

-
i{ a g .r . - . m e.. mis: .v.:s c . u r . .s s : . Ir .a - %.--- , , . a us t ,.:: ;

:4 . !R . FAU5T: Same answer; i:n': remember :ha eter
' ~

;

l
I

;j *appening. -
.

i
!
|

|
|
|
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i

1 CoboIISSONER ?IGFORD: Mr. Iewe?

2 MR. IEWE: No, it hasn't.

.3 CCSDlISSIONER FIGFORD: Mr. Scheimann?

4 MR. SCHEIMANN: I don't recall seeing that either.

5 CHAIRMAN KEMENY: Are all four of you saying'tha:

6 you were confronted with a combination of events here you had

7 mever experienced during your training?

8| MR. IEWE: I believe so; that's true.

9 COMMISSIONER PIGFORD: Mr. Iewe, did you find these

10 two indications--the pressuri:er level rising, the pressure

;; going down--:o be conflicting at the :ime of :he accident?
.

;; . MR. IEWE: Yes.
'

;3 COMMISSIONER PIGFORD: Now, you've al.so mentioned in

ja your testimony previously : hat you are aware :ha: it was very
i

j3.| importan: to be sure tha: the temperature of :he liquid in
I

y| the primary system was below the sa:uration temperature or the

boiling point. Is tha: correct? That you were aware tha: tha:37

;g| would be a requirement?
}

39| MR. IEWE: I'm afraid I don't follow. This is from
-

,

t, a previous testimony that I made?
0;.

,

i COMMISSICNER FIGFORD: Yes. You were asked, are
'

g

vou aware tha: the temperature -- I'm sorry. Le: me cara-2: *
-

!

. phrase i: because I wouldn': ask i: : hat way. Nere y:u aware {,,
..

i

1: hat it Was necessarv f r the "emCera!ure Of the %2:er in 'he '.
.E *

,

I

primary system durir.; the :ar.sier.: to be hel w the UCilini I

. . .

-

.

0
- - , -ry
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l

1- point?

2 MR. : EWE: Yes.

31 COMMISSIONER FIGFORD: Okay. Now, were there any
:

.|

| indicators on the front panel available to you that would tell4

5 you whether that condition exis:ed or not?

6 MR. : EWE: Yes, there are. !
,

1
i '

7 COMMISSIONER PIGFORD: You didn't have to go to the

a ' computer readou for that purpose, did you?
i

9
.

MR. IEWE: No. All the normal. console indication
:

I

to i are available.
i

,i 1
,

11| COMNISSIONER FIGFORD : Now, how did they -- : ell me

;; specifically, which instruments that would tell you whether

12 the tempe:ature is greater or less than the boiling poin:?

u' Which ones would you look at?

13 | MR. CENE: I could look a: the tempera:ure of the he-
1

16] . leg and the pressure.
i

t-| COMMISSIONER PIGFORD: Did you do : hat during :he

la! accident?
i

!
'

19 MR. : EWE: I did look a: :he temperature and the

20 pressure, but I really didn't correlate tha: to :he sa:ura: ion

.;! pressure f:: tha: :e:pera:ure.

CO>Di!55IONER FIGFORD: 'J a s : a problem tha: :hings i--

,I

..3 were joing 00C fas to make.:ha: C rrelati:n, because I g: her |.

,i

fou would nave :: ::nver: fr:= pressure :: boiling ;cin:7 Is3

tha: the problen?.,
L..

|

|

!
,.

. l
- - .- - . - _
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MR. EWE: Yes, I would have to do that because I

2 don': really know the satura: ion pressure for the particular
3 , temperature that I had at tha: poin: in time. i

,
i

|

4 COMMISSIONER TAYLOR: During the accident, did you -|

5 have any steam tables handy in the control room that you could

6 look at to correlate saturation temperature pressure?

7 MR. IEWE: I have a set of steam : ables in my office

8 in my desk and I believe :ha: there were steam : ables available
|

'9 in the operator's desk, but not readily available. This is |
i

to only from, I believe they were :here. |

11 CCMMISSIONER TAYLOR: Were you or anyone else that
i

12 | you know of asking anyone for numbers that would require
'

13 looki:2 things up in the steam table? Were you trying :o

14 correlate things? Were you asking questions and not getting

13 answers because there weren't steam : ables available? Or did

16 you send someone off to :ry to ge: :he steam :2bles?

17 MR. IEWE: I did not send anyone Off for steam -

ja ; : ables or try to correlate : hat. We were rea::ing :o wha: we
I

pp had and trying to put tote:her and formula:e wha: we were

20 | Soing :o do,
i

i
ij C0bNI550NER FIG 70RD: In your ac:'da - 7-acedures,'
i

i .

!

,. I suppose you have some drills. Do y:u never use :his as a-

do, mainly ::mpare :he :emperaturh::al :: guide you in wha: ::-,, -

.. ,

! wi:h the boiling poin:? '

3

MR. :5WE: We d: n:: en Our dril;s, no.'

3
t

!

l
i

|

I
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I COMMISSIONER FIGFORD: In your simula:icn a 35W,
1
1

2 does that occur?
|

3 MR. ~ EWE: We do not,
i

d
COMMISSIONER FIGFORD: Do you read temperatures

5 during that simulation?

6 MR. EWE: Do we read temperatures?

7 CC!IMISSIONER FIG 70RD: Yes. De vou look at tempera- || .

I

8 tures during that simulation?
!

I

I
l

9 MR. ;ENE: We use the normal console indication.
10 The simulator is made like a smaller normal control room tha:

|11 , has the normal primary plant and secondary plant indica ions.
i 1

'

1: We would use the same rela:ive type of indica icn there as we

13 do a: the plant itself.

12 - COMMISSIONER FIGFORD: Are you responsi' ole for the
i
i

15 | : raining of the opera: ors under you?
i

(
16 - MR. .W : Yes, I am,: :,

i

J

17| COSNISSIONER FIGFORD: As a result of :his experi-
!.

is| ence, do you have any recommenda:icas f:: any modifi:2-icn in )

| '

19 : the training program?

0, MR. ~2NT: There's always need f:r improvemen: and'

-

I

f
<

7 c'eviously we have uncovered an area where there ::uld ':e fur-

; -her impr:vemen done. So, yes, : sculi certainly in: ease
|

-

. . . . i"e OO. era :: : a i .". i .". 5 O. r O ~ r a m a n O :n'rease :ne var:. :us Or : . emsi-a
b -

-
.s.

! hat we encountered " hat day, and alsC in all :he resear h and |9.
.-

,

eVerything that has ensued sin;e " hen.-e

I

i
*

1

i

i
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I COMMISSIONER PIGFORD: Now, I ga her then the

2 simulatica and in your instructions emphasi:e never le: that
!

3 I level in the pressuri:er get way down. Is that also correct?

d You don't want it to either ge: full cr to get e=p:7 Is tha:

5 correc:7

6 MR. EWE: That is true.

7 COMMISSIONER PIGFORD: In your simulaciens have you
'

8 run across a transient in which it does empty, the water

9 leaves the pressuri:er?

10 MR. IEWE: A particular transien that would cause j
,

1

- 11| that? ,

|
,

12| COMMISSIOENR PIGFORD: Yes.
,

12 MR. IEWE: Probably the transien: tha: comes close
,

14 to doing that is if you have a reac cr trip wi:h your feed

13 water in manual and you c'er-ccci the pri=ary plan: by nc
i

16 reducing your feed input, that causes :he primary plan :

17 cool down a lo: faster and a lo: further than i: ner ally

i !

is| wculd. I would say tha: :ha: is probably the =cs: ccamen ;
i

.

I
19 ; transient that we would do at the simula:Or * hat results in

I
i

20 i the lowest pressuri:er level.
:

,1 ' CCSB(I55IONER ?*GFORJ: And tha: :s wha: y:u referred
.

.- :s as a shrink, isn': it? |.

i

,e MR. ~ EWE: That's right, yes. j.e

'
am eem em emo m enmem s e e

Wb b e e 4 e4 W e eeM e m . 5 m 4e .a6 9 44

|

Ou:;.e an; :ne C.ressur* er eX;2ncs
'

, e .*. . . . . .

'
i. ar ner. ; Su Ose n 5:ea:
; .. .ao

I

' I
s

.

,2 , .. - - . + * g-. -6-
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1 out of :he pressuri:er, doesn't i: ?

2 MR. IEWE: And into the loops, yes.

3 ! COMMISSIONER PIGFORD:. And have you experienced tha:

4 in the simulation?

5 MR. IEWE: I have not. I've come very close to i:

4 but not actually can I remember actually experiencing having

7 a s:eam bubble anywhere ether than in the pressuri:er with an

a indicated water level.
I

9 C05NI55IONER FIGFORD: Mr. Frederick, have you?

to MR. FREDERICK: In :he transien:s that I have

11 ! observed in the simu.1ator, i: has never oeen specifica.3ly

12 ; inted out to me that a bubble shift :cok place, or wha: the

1., <i indications were of a shif:ing bubble.
i
!

9j COMMISSIONER FIGFORD: If the bubble expands out of

the pressuri:er, Mr. Iewe, where do you expect i- to appear33

nex:?g

MR. ~ EWE: To the highes: point in the reactorj7 ;
i

c:olant sys:en loop.33;
i
.

i COMMISSIONER FIGFORS: So you accaren:1v have, even |19 .. .

before this accident, though; abou: tha: possibili:y or is.o ,t

,1|< this something tha: you have considered since the a::ident? I
,

2

{
i

! . . . .. . .. . . . . . .Mb. =~d. = nEO On310eIeC .d i s O. r1 I !O 'Ue AC 1* I l
Otas ,

u i

|
)

ien*, yts. I
..
4. ;

i

i

I**. ,;A ..%ees** .\=O .s .t. .g*v. . p . . .; a. 3 O w. . .S.
1.d **tw*.t aA. 4

-
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'
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1 four of you have now of a lot of unders:anding of what was

2- | actually going.on that you didn't know a: tha: time, I'd like
i

3 ! to follow up on a question that Chairman Kemeny asked before,
I

|
4 ! and that is, a little more specifically could each one of you

I
i

5 tell us whether or not, with what you know now, there is any

6 significant. thing that you did, whether i: was under your own

7 responsibility or someone else's, that in re: respect at leas:

a looks as though it contributed substantially to the severi y
I

9 of the acciden:?
,

to Do you understand my c.uestion? Mr. Faust, could we
i

11 start with you? Is there anything tha: --

1: MR. FAUST: Well, I'm the one that turned off the

13 reactor coolant pumps initially. So from that point, I would

ja say tha: probably helped i: along.

i3 COMMISSIOhER TAYLOR: Are you convinced in your own

16|!
mind that something worse might no have happened if you

had no: turned them off?1,

!

13 i MR. FAUST: A: the :ime, ! --
I,

CCMMISSIONER TAYLOR: In re:ros:ect.,9 ,i
,3-

-

I

0<| MR. FAUST: In restrospec: now if I had no turned4
l

! them off?11.
!
'

L.OMM10 0 ;CN.R .U. .. O. %: Yes. i

....
1..,

I
i

' 1..IR . ?AUST: Ni:hout knowing tha: now, they're :e'.1- 1y
.. t

| *

ing me :ha: : can run : hose cum:s ::
. - ma::er wha:7 !,4

I

"w~ .r.. :: :: - - s ~ .* ~ ^ ' ,1 v ' .a :~
. ....... ,.. . .. 2 ... 2 ;. j,~t~~~-~ .

.e ' ~ ~ < ' ' -* '~~ ~ ~~~ s -~~~ - - - - ~ ~~
.

!

,

i,

i -

, .t-
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i
,

1 really no major worry about cavitation, but tha: was after '

2 the fact?

3 MR. FAUST: Yes.
1

4 COMMISSIONER TAYLOR: Mr. Frederick?

5 MR. FREDERICK: Well, I was in on securing reactor

6 coolan: pumps as well. I also thro:: led the high pressure
.

7 inj ection which is still a point of deba:e. I'd like to see

a a simulation in which i was nc thro:: led.

9 COM9(ISSIONER TAYLOR: Will you tell us again why ic

to was that you turned off the high pressure injection?
i

j;| MR. FREDERICK: I did not turn i off; I thro:: led

4.jg ..

ja COMMISSONER TAYLOR: Fardon me?

9 MR. FREDERICK: In other words, when high pressure

33 injection is automatically initiated, the flew ra:e in encess

16 of a thousand gallons per minute is ini:iated--somewhere

j7 between 1000 and 1300 gpm. The rapidly increasing pressuri:er

tg , level a: the onse: of the ac:iden: 1ed =e to believe tha: :he
i
f I

2 lhi h pressure inj ction was excessive, and tha: we were soca39 i
,

0 going to have a solid system.3

I
t iCCSDtISSIONER TAYLOR: I see.,14 ,

i :
'

MR. FREDERICK: In respcase :: that I -h:::-led the., i

.. i ,

! high p ressure injecticn :: appr:xinately 3 0 ;pm.,,
..

,

CL.Ok . O . f. .Y. N f
* 9Y

.A . .s . . .N )n .e ..o 41
*

.Og g
,4 w . .

4

M.% . .n: Y:Ur :rijinal questi 0 ! hen was EUOU" whl!'.
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1 : events tha: we took now-tha: if we looked back were significant?.

2 C0hD1I55IONER TAYLOR: You are now convinced did con-

3 tribute significantly-'co the severity of the acciden:, let's
,

i

4 say, to the core ,amage, 1: you wan: to put it :na: way. )
.. . . <

-

5 MR. ! EWE: Well, in my own mind, just :he failure
i

6 to recogni:e that we had a relief valve that was still

7 partially open or open was probably the bigges: event.

s COMMISSIONER TAYLOR: This is se= antics, but would

9 you call that an operator error or an instrument design

10 deficiency?

11 >2. IEWE: I would have to say it is a c mbination

;; of :he two and it is very hard to separa:e it, looking at the

13 circumstances that led us to not isolate it or isolate it,

ja all right, were purely, we just used :he indication that we

15 had and reacted :o what we had, and in looking further or

16 i harder or less harder or just by a differen: perspective, maybe

1,, we could have determined that it was oc.en a: that . coin:> or
I

la ! maybe if we had be::er instrumen:s :: begin with i: would have
i

!

19| been more obvious to us. So in either case, i: would certainly
i

0| have been an aid to us.
:4
>

1! Bu I'm no:.sure -- One c:n:ributed :: the ::her, sc
.

that one thing, you know, sort of supported the c:her One, so-., :
_. ,

i
i

..,! :: speak.
..

.

CC>Si!35:0NER TAYLOR: Mr. 5cheinann. |. ,

4
i f

.

MR. 3CMEIMAh*S: I would have :' g: al:Og wi d.
.

|

x . _ _ _ _ _ . _ _ _ _ _ _ _ _
,



; 19e
!
>

1 | Mr . ewe en cur =ajer pr:blem being that act being able to
~

,

2 recogni:e the fac: that the relief valve was open, as well as

3 the :.ac: : n.a: :or a wn:1e we c:c no:. . . , . . . , ave feed going :c then

4 steam generators. I think if either ene or :he other of those

5 cases =ight have been no: there we might have had fairly goed

success a riding it out without damage.,

COMMISSIONER TAYOR: That was the nex: question I7

wanted to ask you, that if you had kncwn all the time exactly3

wha:
9 the state of the pressuri:er relief valve was, can you,

iu I i"I b""k th# "E" t'S* ""c1'd"ent secuence, can ycu imagine
'

to

a set of events such that there probably would have been acg

core damage a: all? In other words, if tha: had not stuck,
I,-

open; if the pressuri:er relief valve had always cone down

When pressure get bac down o :n.e pressure at wnice:. : is ne:
.. . .

1.1

supposed to be activated, do you think there would have been1,,

any -- Would we be sitting here? Is there any chance -- Is

that really a cen:ral part of the accident. |
1 |

MR. SCIIEIMANN: I believe i: 'was.
,

COSDlISSIONER TAY10R: Okay.
19 i ,

i
i

t

C*>. AIRMAN KEMENY: May I ask j us: One f:llow-up '

20

c.uesti:n en that? I: cc:urred :: ne, since you pein:ed cut
,1 \s

t
t

,,,y; u,.y. .s . n .a , , .u. 2 . ,. 4.,.
a

.20... ... .,, ....,, .: . u. ... . . ,,., ... . 3. .3 .,<2...-. .. . . . . ....... s. .. ... i
j

. , . you were in is hardly a ressenable thing :: expe::. Suppose4.

. a. . . . ,; -i..... .._ .-.... a 2....'=. '.-...*=...--7'.'.=.. .."._2. .=......,.--..=..'.-.=.2
.

. . .. . -+ 4 .

l

3 "e pera~ure With pressu*e in -he On r01 r : ;;d 33 ;13 7 b,3 3
-

I

:

. ' 1
l
i

1
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|

1: . gone off that you had passed the saturation point. Would you
|

2| have known what to do, Mr. Iewe?

I

3i MR. IEWE: Yes, Sir, I would have. s

4 CHAIRMAN KDENY: What would you have done?r

5 "MR. ~ENE: Left on high pressure injection a: full

6 flow.

7 CHAIRMAN KEMENY: Okay. So tha: : tight he an

8' interesting example of a differen: kind of computer tha: might
|

I
9: be nice to have in the centrol room.

i

i

10| MR. IEWE: Yes, it would.
.

11 MR. FREDERICK: 1 might wan: to point cut that
.

I another alarm would no: have been helpful a: tha: :ine.12
i

12 (Laughter)
'

14 CHAIRMAN KBENY: No, but Mr. Frederick, that's a

13 point very well taken, but I'd like to suggest tha: tha:

16 particular alarm, presumably, should be one louder than any
3

1

i1, others because tha means v.ou are in verv. sericus : cuble.,

i
t

la (Laughter)
I.
i

;9j Commissicner McPhersen.
-

COMMISSIONER McPHERSON: Gen:lemen, I would 1:ke too

1, ask each ene of you. When was the las: : ice veu ven: :: the
.

'

3abcock and Wilccx simula:cr, wen: for ::aining there?3

Mr. Faus:, wha abcut yeu? !4.,

MR. FAUST: :hink i: was when :
~

pri:r :: ge::ing--

3
i.

my license.., ,
.. ,

i

i
*

.;

5

_ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ . .
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l

1 COMMISSIONER McPHERSON: When was that?
I

t,
4 i MR. .A b. . : Let me think.

.

at-

|
3 COMMISSIONER McPHERSON: Ceuldn' 'we icek this up

4 in the record? v&.r: would you guess? A year age? Two years

5 - ago?

6 MR. FAUST: No. It wasn': tha: long ago.

.7 MR. ZEWE: I believe that -for the opersters it was

8 probably around July of '77 or so. I las: went in January of

9 this year.
i

10 COMMISSIONER McPHERSON: You went in January of
,

1

11 . this year?
I

12 ! MR. ~ EWE: January of 1979. Yes.
''

t
!

1., COMMISSIONER McPHERSON: Did vou hear the c.uestions !.
,

i

14 and testinony this sorning abou: the - :alled Michaelsen

l.e recort, about this is the TVA en-ineer's reper about a. 3
f

16| possible problem in the 35W pressuri:er in that it would ;ive

37 an indica:ica of a higher wa er level in the reac:cr than
,

13 | actually exis:ed?

19 MR. ~ EWE: Up :o this poin:-the only thin; tha:

|
20 I've heard is the name, the.Michaelsen report, but I have no: |

f
f

i,

.b. e a . A 1.*s ,v "# ". b. a. d e *w * J. i. :- o #. *I e. .l ******.5. 1 .' .'33 ' ' ' * * '.w v. . s. ..yv. :... >

1' t

|
,' . n.u.y .: .: :. c y w ..% .yw.e.u.t %.e c y -.t . . . , . . . . * . . s. e ........* ww A .
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.
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I

1 i water level in the reactor in *he Sabcock 5 Nilcox olant.
*

I

i

2 I This was brough up before the Udall Ccamit:ee the other day

3 and Congressman Udall said if that informa-ion had been known

4 by the operators :.t sig.5.: nave oeen :na: this wou2;. have been
. . . . ,

3 a two-bit inciden and not a serious one.

6 But when you were there a: the Babcock 5 Wilcox'

7 s.imulator, you were no: old.any hing abou: tha: b y the comp an? ,

:a,xe i:, :.nat .n e v, suspec:e;_ taev. migh have a problem :n,a-r i
a .

I

|9| would give an inadequate reading?

to MR. * EWE: I was unaware of tha: at all. Jus: to

.

or,ng up another po:.n:, :.ne operators anc myse3.:. w e r e s c .u.e -.

11 .
,

;.| duled :o go down to :he 35W simulator in April of this year.
*,

I

S C. . I , An. .. ..4 : .vo weexs a::er :he accident weA, R . . . .ac A
1.3

$

l

74 I would have gone down.
|
|

MR. * EWE: Yes, for our normal cycle through there.;3

. went cown :n January w :n =v U,n:. I operators.t
. . . . .

-

16 - -

|

i C:" AIRMAN :GMENY: Prcfessor Pigferd.37
I

I i

COMMISSIONER ?!G.:CRD: Wha: is :he required fre* 1
13 ,

. . . .

79
quency :or your operat: s to aave : raining on :.ne s : m u l a : : r ,. ,

I

.o| MR. * Ei(E : I believe tha: the requirement is eve ry
t i

. 4

:wo years. Su: we had s ar:ed to go d:wn ever*. eear. We !
,1 i.

,

!W a. *. a. 4 .=. 2 . 4 * * * * 4. *. g *. b .a Ja
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,

'
1 MR. FREDERICK: Yes.

I

2 ,i CHAIRMAN K2MENY: Comnissioner Trunk.
i
1

2i COMMISSIONER TRUNK: I'm gcing to refer to
r

.4 Mr. Frederick and Mr. Faust. Working in :he control reem

5| could become 'very tedious and boring. Could you give us a
1
i

6| rundown of what a normal day is like? Nhat do you do during

7 | the day? '

,

I

3 MR. FAUST: Normally, i depends on what part ycu

9 are at in the centrol rocm, if you are en the panel, or like

10 ! I was switching and tagging. There is a switching and tagging
i

;; CR0 where you would be taking readings around the plan: that
!

i
12 are required to be taken, as well as doing shif: and daily

surveillance tha: are tech spec requirements. Other things33

I

g; you might ce doing is writing up sa:ety tags. As a piece c:
. . . . . . . .

I '

i equipmen: Sad to 'se taken out o: service :or somecccy to work.;3
|

16 | en, to isolate i: properly.
3

e

| Also you might get involved in doing surveillance'
,

/
4

on pieces of equipment, as switching and tagging. 0; you,g ,

,

g] might get involved in being the CR0 en the panel.
l

i C0bDlI55IONER TRUNK: Se it could get very mene:enous.,ot

Hew do you keep aler:? What do you do :: keep aler-?1

,J
'

t,

. A L. .:.: I: is nar: :o :2 .. asleep When v:u are |
..

, .R . .-
. . .

.n..

t

22 ' taking readings, if that's What y:u Oean.

-y u .v. .. ; . .- . . .4 . ;. . ;.r.n. . s e,- . ;en.. .. .,.. ..... .. ,i. . .. . ...., . . .... . . . ... ..

i-

23 ;fal*. asleep. 3d! ! WOuli like !* .< r. W Wha: kee's f:u A* iV!. '

,

t

b
i. .

.

| ,
I
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1

l
' ' 0.' I

,

1

1 The con:rol room is full of green and red li; hts. I would

2 get tired of looking at those lights after a while.
I

3 MR. FREDERICK: In normal routine, :he opera:or
4 usually picks.out the systems or the parameters : hat he feels

5 are mos important to monitor and those would be monitored on

6 a regular basis--maybe every few minutes . This is on a scan
i

7 and it is possible to get familiar enough wi:h the instrumenta '

a tion :o jus scan it in a few seconds and absorb quite a bit

9 of information.

10 Other than doing that periodic scan, there's enough

y administrative 1, t tert.'l to keep one busy for an eight-hour

12 shift, as far as .. .. wing changes to procedures, initia:ing

13 work requests on out-of-service equipment, or reviewing

34 maintenance procedures tha: may be in effect. '

j3 On a back shift, basically tha' : hey do...

16 On a day shif t you would definitely be inve'.ved in on-going

17 maintanance and that is enough ta keep a person qui:e busy.

18 CONMISSIONER TRUNK: How did you feel when you
! finally reali:ed that this wasn't a routine : rip; you know,19

tha: :his was going to be something a' lot more to handle?
20

I 1
|

g| MR. FREDERICX: :ome c: :he comments *'ve nearc is ;
, ,

!

.. ' tha: i: should be a situa-i:n of pani:. Bu: with :he peop'e_ |

,

,,

tha 'dork With, these f*ur guys, it became a s'.tuation in
*

Whi:h e'.*e:Yone b ecame mo r e in 2.".se in their --.hs

;- =\ s .s , *' **" * ** g e 9 0 = s = *| , . . * , , , * , , , , ._. ,)A=ms<.

*** * * * ' ' " * * ' ' ** * * * * **C /* * " * * * * * *
..
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,

1 | MR. .REDERICK: No. Ne were concentra:ing more:
<
,

6,
.

2 ; ceeply on what was occurring and try:.ng :o reason which nal-.
,

i . . .

3 :une::en :: was : hat was causing :.ne roo of :he problen.

Although we were unsuccessful, we were trying very hard to do4

,

i.

'
5 that.

6 COMMISSIONER TRUNK: I'n glad you weren': scared,

7 because I was.
i

e! MR. FAUST: 'de ll , you heard :he news nedia.

9i MR. .REDERICK: The only time we felt safe was when:

)
,

to i we were in the plant. To turn on the TV was enough to panic
i

6

11| anybody.
i

1: COMMISSIONER TRUNK: Then why weren': the people in
i

.M:. .da, e town ge::in g :. .nis in:ormation? A nean --
i c . . . .

i3

!
14 .MR . AUS*i.* .C o un ds .' .i '.< e . .k.a. v, w a . a. 3 =. . . d . . 3 4 . . # . . 7. .- . i - ; .- -.., . _ . . .

i

;3| COMMIS5IONER TRUNK: I also was informed tha a lo:
i

l :a. .eep1. .c.m.ye. ; .e.,a . w , .4 .g| c. a 4 .' .i a s . .' .' a. a v . .f . .. . .. . - . . . . .

l

17 : . tR . ..sUSi: ana people,. Are you tal.<;ng abou-
.. ., . . . .. .

1

ww..a.o.s'.zg ' *,a
,

, , . , ....s.. . .... s..e people who*v isci 4: . . < .s .s : i

. .u, n , a r e a ., ., v19 ,, -
>

t

0;I don': know wha: their jobs are, bu- I've heard tha: --
.

'

|
j \]. .T .l. *w* .Q "k .* "1 '.q a . o. 3 . s. 3 * ** * * *

f.e..,s . a .c * * b. .a . f . 1 =. =.
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1

1 that were not allowed to leave :he plant during this time.

2 I gather that you were told to stay at your jobs.

3 MR. FAUST: We didn't have to be told.

4 j COMMISSIONER TRUNK: I know, but you didn't leave.

5 They expected their workers to s:ay. I'm not talking about

6 the vendors or the o:her fellows who just walk in and out.
.

7, I mean the workers. They work at Met Ed. I don't know if

a it is a secretary or an office clerk, but they :cid : heir

9j families to pack up and leave.

10 MR. FREDERICK: It is possible tha: the only

| information they were receiving was through the news media.11
.
I

I

1,. MR. FAUST: That sounded like that is what it was,

13 ; from people I'm talking :o now. Because even people on our

ja snift not our shift, but people on other shif:s, operators,--

33 | weren't get:ing the full story of what we know had happened
|

16 during that time period. All : hey were getting was what was i
!

j.| from the news media or wha: they were picking um a: random,/j -
;
i

la; and tha: can pain: quite a scary picture.
|

I

19| CMAIRMAN KEMENY: Commissioner Lewis.
l
I CO.NDIISSIONER L2WIS : As a former member of the news0'a

media, I : hough: I ough: :o ask a ques:ica abou: :his. Do you!
,

,)-
1

' think tha: -he public had a righ: to know .ha was going :n.,
s.

'

in tha control room and wha: was going n in -ha: rea:::r?.

l

MR. FAUST: A: tha; time? l

.a ,
6

i . . 4e eu o s . u .g * e a.:. :,.=:: es.
e Ag .m an e en y an e, . e e ie

,, .

.. .

.|

t *

I

- , , , - . . .
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i

1] MR. FAUST: If i: needed c be put out. In other

2- words, I don't think I can really answer tha: question. All
.

i
. r can say is . was ra:her upse: when 1. wen: home. : wanted3, .

1.

4 :o get back into the plant. In fact, we called in and we came
1

5 back. That's how much what we were hearing was scaring us.

6| C0hNISSIONER LEWIS: Well, what I'm trying to ge: to

7 is do you think there should have been a lid on what was going

s| on there or do you think the people had a ri;h: to know wha:
I

9 i was going on?

to MR. FAUST: I think the people have a righ: to know

what is going on, out I think i: should be pu: eut in a11
,

| 1, ! better manner.
.,

!

;3 ; CHAIRMAN KEMENY: Mr. Faust, could I ask, from an

y earlier remark, was the implica: ion of i: that you went hone

and found that what you read in the newspapers or saw on TVL, ;
i

was no: an accurate representa: ion of wha: was going on? j16

|

MR. FAUST: Well, we're still si :ing here; i; didn';37
i

i

is|!blowut,
v.ou know. Nobody go: over radiated by any means.

.

COMMISSIONER TRUNK: Bu: i: might have.39

.o| .\GL . FAUST: Anybody can.say that. I can drag this .
t

:

| ou :o the Wors: case. I don't know What I would have d ne !
21 , i

I
. I

if I had been sitting somewhere and rece;ve in::rT.a ::n :na:,

, ,

I |

I *ias to direC people to leave.
.a..a

%. . w e , * e e e a w .4

44

0' the pr235-25 00 what uld happen. There N25 Yery 110:19.,
a.

.

d

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



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

i

s a .c-, .

f

1 ' actual presen:ation of the facts as : hey existed momen: :c
.
4 somen*,

,
t

i
,

3| COMMISSIONER TRUNK: Well, from wha: we've been able

4 to find out, you didn't know what was geing on either. So

5 you really didn't know what was going on and'isn': i: likely
i

! tha: that confusion was ::ansmi::ed o the news media? Nould6

7 you allow that?

aj MR. FREDERICK: I doubt tha: :he news media'was
:

9| confused because of wha: we were seeing on the panel. They

to were confused because perhaps their source of informatica was
i

11! providing them with enough to fill up a column, or wha -no:
!

12 ' ever. Okay?
I

13] COMMISSIONER TRUNK: Well, the source of information
I

14 : was Me: Ed.
I

l

! MR. FREDERICK: I'm sure it was. Either : hat or thei~c !

16 NRC. There is only so much you can tell a person who does no:
!

j7 : understand what you are talking abeu .
I

lai MR FAUST: I: is very hard to be able :c talk about
i
e

39 this plant when nobcdy is interes;ed in it, and new all of a
| I

0| sudden now they are.

CCSC4I55IONER TRUNX: *'.' ell, One presump ton s':nen; ,
, ,

,

1
it

'that.;he public really would.".' Understand what'5 ;cing n !
.,
u

!

'

7 inside a nuclear reac c; and really Sh0uldn't bC*her ~5 head4
f.

abou! 10. As $ !!adi.".j you'rijh:7 $3 tha!74 !
6

i
i

$dm m e s.em go
.,. , eta . 7.a. w : i: ac.
.. ,

| 1
..

b
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: 2063
,

i

!
1- ; COSDIISSIONER TRUNK: No? Okay.

I
!

2 MR. FREDERICK: If an indepth study by the public

3 were ac:ually a point of interest, if they did want to learn

4 about-it and they approached :he company with some interes:

3 as far as c., asses or some basic tours of :n,e p;, ant, e::etera,

6 I'm sure that the company would provide an interested public

7 ; with that information. i

l
aj CO:4(ISSIONER TRUNK: Bu: a: a time of crisis, you

i
.

I

9' will agree that the public had a right to be informed?

ja MR. FREDERICK: I certainly do.

;; CHAIRMAN KEMENY: Professor Pigford.

1s, COMMISSIONER PIGFORD: Mr. : ewe, I gather from your

33 testimonay that among all the other things, there was another

y thing that was troubling you and your staff during the acci-

dent--the baron concentration. Could you explain what youg

I
I

16 ,i were concerned about?
.

'

'

!

37 j MR. IEWE: On a normal reactor trip or any such |

{
33j larger thing like tha: we do get a le: down samplo o f the

1

19,{ reactor. Coolant to de: ermine the boron concen: ation, for one,

among other things. In :he first results tha- I goc back from,04
l
I the initial sample was tha: we had a boron c:ncen: ration in ,

-

,1 ;.

I

i the reac::: :colan: sv.s en :f around ~:0 :::. And we had had !..

|
.

..a
,

a bor:n 00ncentra:ica cf about 1,030 ppe pri:: :: the even:.4 .

..4... w e .L. s. 2 -. ,, g .= .4 . , . s. . s. . ,. w -
'

, .
....

.,......
2.

. .-3C... ,j s. . . ...w. ,
...w,...... .. .. . . . . . .A,

.b ..

4.,... . ' . . 4.,. . . . , . L. . w ..........4.,.....,.2.,. .e
. . . ;

.%. s. . . ...k.....
t.e.... . . . . . . .. .,, , . . . . . . , . . . . .. . . .

..

!

l
i

. _ - _ _
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:
I

1i greater than wha: we initially started ou: with. Su: in fact
i

2| the samples came back at 720, followed by a subsequent sample
!

3| that was around 200 pps, which would indicate to me : hat some-
t

how we had dilu:ed the baron concentration in the reactor4

3 coolant system.

6 C0hNISSIONER FIGFORD: Is this some requirement of

7 your emergency procedures that in such an accident o r 12 a

3f bad acciden: the boron concentration be kept above some

9 minimum level?

zo ! MR. ~ EivE : Yes, it is. We have, in order to ensure

that the reacect is shut down sufficiently, we do what's calledj)

12 , a shutdown margin calculation to de ermine how far the
i

reactor is sub-critical. And in order to determine :his value1.,.

7, we need to have the boren concentra: ion for the reactor coolant

;3| system, which is an inpu into this shutdown margin calcula-
!
'

tien.
14 4

I had two nuclear engineers who were there at :he :ime
4

do a shutdown margin calculation. From tha: calculationl,e
,

!

> before we had that boren sample re:urned showed tha: :hela i
1

! reac:c was verv sub-cri:ical.19 ; *

I

20!
COMMISSIONER FIGFORD: Did that calculation show

!
. ..

.:na: in :act there would be a crob. m ::. no ocron were :n.ere?;e
.1 -

MR. ~ENE: No at tha: =cin , no.., -
i--

i
CCM.\tI550NER FIGFORD: You say :here wculi be a

|
i
,

pr:blem if the bcr:n were'ne: -here. :s tha: righ:? |,,
..

i
5

.%, n. .;a:: .s o . ,a.e s.nc u, :.. ave 5: ..
. . . _ ,.

.:een shu- i:wn f-
...

. .

..

.

!

e

. . - -
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-

.,
.

,

f

j i . . . .

Aj su ::::en:.y w,:n,ou: the boron because we had other sources,

2 to shut down the reactor with.

3I C0FD1IS5IONER FIGFORD: So why were you concerned
i.

i
4 abou: the boron?

5 MR. IEWE: 3ecause the boron is part of tha: shut-

6, down margin and it is the boron samples were j us :he reverses
,

I" 7; of wha: they should have been. Eventually the boron concentra-
|.

8 tien would become a factor. But if it went fica 1,000 down

9 to 700, at that point we still had sufficient shutdown margin

w,ere the reactor was s:1.,1 su:...:ciently su.o - c r i t i c a ., .10 n
.

:
. . .

11 ! COMMISSIONER PIGFORD: Since it is possible my
i

12 awkward o,uestion has confused it, let me ask 1: again. If

13 :he boren were not there at all, would you have had sufficient
'

14 shu:down margin?

13 MR. EWE: Initially, yes.

16 COMMISSIONER FIGFORD: What does i: mean, inicia11y?

17 MR. EWE: Well, you have other poisons or other

la ! hings in the core : hat a: ribute to keeping -he rea::or'

19 sub-critical. Bu these change.
,

20 COSDlI55IONER FIGFORD: What, for example? |
!

.' iR . * EWE: You have a fission produ: ;cison which ;:) ;
-

.

. 4 . s w . 'm. 4. w a.v'm. 'm.4 x g m.o =.. , 4414. 4 . h. .s o.s. le"A., 4 '. 8d g 'be.
..

3 a a . gge. w m. .* *a * a ww .a . . . . . . . -.. .. . . . .

m. ,

,3
' . . * E '.mu . 3 w ..e. .E d . h A. m.4 .. .3 o.ga4 .e .e sw.. h. g. . . s .' . w . S .m

"
. w .eg.*.m ..gg. A g

.w ..... . . .s . . . . ... . . . .
,
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~
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,
.. . . ..
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4
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I
,I

1| n, ac. an the core..

I

2: CHAIRMAN XEMENY: What was diluting the boren, in
,

|

3{ your opinion, a: that time?

4 MR. IEWE: At that point, my first reaction was that
i

5| somehow we were putting deminerali:ed water or pure water, if

6 you will, without boron in i: into the reactor coolan: system

7 by.some nezas. I was unaware of how we could do that but we<

i

a had people go ou: :o try and check the various ways in which
I

9: we could add this pure water to the reactor coolant system.
I

10 CHAIRMAN KEMENY: professor Taylor.

31 COMMISSIONER TAYLOR: From wha: you, Mr. : ewe, from

what you know now o f the acciden:, do you believe tha: you1.;
I

1, specifically could, if you wanted to or had to, in that
i.

;3 j reactor or an exact duplica:e of that reactor, starting from
I
-

full power condition, take ac: ion in :he control room alone1., ,j
,

1
,

I

16 ,' that would cause an essentially total core cel: 7 Tha: is,
I

1. ; cause the temcerature of the fuel to rise well above :he/,

Iy; nel:ing point of the fuel on purpose. I'm no: sugges:ing vou
i

39| : ell us how. I jus: really am trying to find ou: whether you )
i

0j believe that is a possibility. |.

MR. ~5NE: I would have :o a;ree :: :s a possibil::y, |g

bu: I've never really : hough: abou: :: in :ha: ligh: :r even |

|
!

gave it c:nsideration, i ;.."
I i
i

.. a . s , t.,. . !
-

L v .u.u. r .e .:. . :..e. r. , . .s. v. 4. . n.s . ..4 . . . .. . ..A .
<

. ,
|

h i

C'iA I R.MAI's .\'EM3.U : This is perh3,7s a 50Cf :iOe ::
*

,,- .

4. g

i
!

-|
,
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i

I ! excuse our witnesses. Ne have had them under the he: lights

| and we have been under the hot lights for a long time ,2

,

2 | sa:is factory. Thank you.
,

i

a The witnesses are excused. ~

i

5 (Witnesses William ~ ewe, Fred Schei= ann,

6, Edward Frederick, and Craig C. Faus: were excused.)
i
!

7i CHAIM.IAN KEMENY: Ne will convene here a 9:00 a. .

I

a| in :he sate room c hear the next se: of witnesses. Until

9 then, this meeting is recessed.
i

I

to | (WHER3UPON, at approxit.tately 6 : 00 p .m. :he mee:ing
'

i,

I

11 | recessed, to reconvene at 9:00 a.m. on Thursday,.'<tay 31, 1979.)
. .

I -

1e ; - end -'
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