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D-1 Draft of discussion on. interview with Hugh McGovern.

D-2 Draft of interview with John Blessing by Christopher.
D-3 Draft of interview with John Blessing by Christopher and Martin.
D-4

Draft of interview with'Raymon'd'Booher by Cunnings, Martin and Christopher.
D-5 Draft of interview with Raymond Bocher by Christopher.
D-6 Draft of interview with Raymond Booher by Christopher and Martin.
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D-7 Draft of interview with Joseph Congton by Sinclair.
0-8 Earlier Draft of interview with Joseph Congdon by Sinclair.
D-9 Prospective list of interviewees.
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I assisted in interviewing three TMI Unit 2 Control Room Operators (CR0's),

Hugh McGovern, Earl Hemmila and Mark Coleman, on April 10, 1980, at the

AlsoparticipatingintheinterviewwasDwe$p>, J (I'NRC trailers at the site.
a.c\ s

Gamble of the Office of Inspector Auditors. As part of the interview, I3

asked each of the operators a series of questions. The substance of these

questions and th o t we g rived from lay memory and sparse notes,
are briefly listed-be+ew. Each operator was asked to sign a written statement

which Mr. McGovern and Mr. Hemmila did. Mr. Coleman participated in the

formulation and editing of a statement, but decided not to sign it. Where

the answer to a question appears in the statement it is not includedfelow.r--
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nterview of Mr. John ol.Zf55/w 6 - p / g
ni ' -" s

The following g the results of an interview with Mr. John jsess g , a \

Control Room Operator employed by the Metropolitan Edison Company. This inter-

view was conducted on 4/10/80 at 0810 in Trailer No. 2 at the Nuclear Regulatory
fles W

Comission h Three Mile Island Nuclear Power Station. This interview
p.F. y go

was conducted by Mr,h Christopherg Mr. T. T. Martin of the Region I Office, i

Scleargg lagggig and Mr.cfm ev% fora of the Office of Inspectfg ,'

and Auditorv.A A representative for Metropolitan Edison Company, a Attorney at i
6 4 M .s p14644- MK Jensnenameno I:N/ a ThT iLaw, Harry Tam es5pam pl. & 81essing w m e,':soVr w:M: 15

/
presence of Mr. _& A_<cy tr2 t.,,rns )

flat 5^' & w.43 questianazy pLrs%ned 05
John /I- regarding the symmMingsme osalut leak rates 7 #try
jp caai.+# s2.6.r,;r Wc psas e a

tinta the reactor case system for TNI-2. em knowi any specific instances in
t. D x A A n r wra

whichgthem recordse intentionally falsify. e acknowledged that it was
h 3comon prac byAlarge portion of the control room operator to add hydrogen to

the makeup 4eet while running the test in order to assist in getting goodj j

. aff leak rates. At this time, Menszu ddid not specify or identify

individuals who had added hydrogen but reiterated that it was common practicej
pr z.gAsr up re rns faAdm.uv 4.s r s t_,

and well known to as individualf sammuhue s manspuehbe.

4 d Rf dudwg ,gm(e-

Y'* Sp p AL<Arg
Ja '

:

!
,

I

|
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M was also asked to , //,4,ME. arly ways that he was personal 1
i' \ p/? '.'. spy A*

aware of for falsifying leak ".te tests. He responded by stating (/besid '

jf ,)#)V </
e

y,g cend 8adding. hydrogen that A add water to the makeup tank without telling

'Nf[M
0 |

the computer. He stated he was not aware of any/gggy, ,g,( Where water
p,g guests of 'h.g f.

was knowingly added without telling the computer A falsifying ;9 y

!/;Q <ff\
leak rates. He continued with the statement that he did not feel the

o
-

l'I , Yaddition of hydrogen was a falsification of the leak rate records because #g .e 'w
humask "Didn't do anything to the makeup tank level". He did acknowledgo j .7

Ythat on numerous occasions he had in fact add,ed hydrogen to the makeup ,I
tank while running leak rat LN[hti - csthasc:p. u 2 h f
bir- h g-,$ . - - ,us..or., m muu , ,, ..yorw ,.. woord:'htfeet

CP
tWm. He emphasized that 9 out of 10 occasions the addition of
,$ydro p u n tJs mms * ch* r%:gn g> u> J47 &n nst Aeso n,y ]hai us > > ri +5 K. w.a ,u s min o.~ was no management..-.m w.m. o

indication that it was a forbidden practice.

The next area of questioning involved the destruction of leak rate tests Me ** 48
p'en. umos.unfaso e,ewa,

which did not meet the one gallon per minute specification [B4eummag-
BJ,fff/S $

[ ring questioningAacknowledged that he routinely destroyed leak rate

tests which were bad and acknowledged this was a comon practice among;

gl.g$fj wA.S A$4/50 /F N 8 w @ Ds#d'the control room operators. to destroy the bad leak rate
'

p;A:.i::.: ti: DAo
calculations and he responded by stating that the throwing away ofAleak

15$'IS A 's 3n-

rateMwap " filtered down from the management people brem shift foreman $.
A rd

| /3245' /A he was unable to specifically identify any one foreman orf

supervisor who specifically told him to destroy the bad leak, rate calculations;
7. ',

and reiterated that it was more or less passed down through. ranks.
?

2-
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( He cited what he thought was the origination of this policy when on one \
occasion (date unknown) a bad leak rate was left out in the control

room. Blessing said that shortly after that he overheard *

talking in the control room. He said to the best of his recollection he

heard them say that they didn't want the bad leak rate records laying |
out where the NRC would see them and would ask why they were not shutdown. I

He again stated that he could not specifically identify any one particular
,

3 management individual who directed /Jin to throw away the leak

Ng t ap)it wasJust something he learned on the shift.
i At.,
s ph.* .y'

this time /3uSD' i question]regarding the addition of hydrogen to
piH

the makeup tank in order to get good leak rate records. He/istated that

he has in the past added hydrogen to the makeup tank and M that

adding this was something he would do as a last resort to get a good

He again h stated he picked up this suggestion [to addleak rate.
+

hydrogen)frvm other operators but could not specify any particularj

individual.f He emphasized that it was nofj secret that hydrogen was

being added to the makeup tank during the running of the leak rate tests
His OP = n ! Mand it was a totally common practice. He said it was $ supervisors

WM
and foremen w.%ee well aware of this practice. He again reiterated

that 9 out of 10 times the hydrogen addition did not work and therefore

was not pertinent to the issue. When specifically asked what foreran

were aware of the hydrogen additions he stated that he was confidentj

that Dick Hoyt his shift foreman was well aware of the hydrogen additions,

during the leak rate tests. When asked about the other shift foreman

and supervisors in the plant he again stated that it was his opinionj

that because it was such common knowledge all of them should have known

about the practice.
- .9
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&
/In'fdrtliPJ" h stfont JohnJkM9Nd Was then questioned about his understanding

of the technical specifications that gave him d three day.(72 hour period) in !

| f u/M WfAcT HI.5
| which to get a good leak rate. He stated that 19eeuEmmes .m understanding

! that he only had to have a good leak rate every 72 hours 6 irregardless
( wwr 4, r4evo was W h=6Cw n TMC /a72 toc Cf.=2;

of the fact that he ke& < -_ .-.-.: %: . K ... " ' - 7:1 7 J M
'

|
_

dece calf.' ' '

He said the bad

, leak rates were largely disregarded because he and'the other operators felt
| (15.S.WO

*

the computer was not accurate. Aparticularly in the later stages just prior
j

'

to the accident it became harder and harder to get good leak rates becausej

the computer program errors made it difficult to get acceptable leak rates.
assssac .ssia rNas cenkrxx/Arauns wm ,esmso n se ,, nic. i si. e., poqc

He also stated that he felt that the computer program was wrong because the
| computer would show a large amount of leakage and yet the sump pump wouldn't

QW .

come on so that it was his opinionAthere was no way there could be that much

, water leaking. He said these were the primary reasons why then ' Aa
operators i

disregarded the bad leak rate data. He also stated that along 'with the -a

rates / e abus hmary hand calculations and that he got "better ones" then Ch

#4
the computer. He also statedAand Hal Hartman had made quite a few of these

hand calculated leak rates He continued that a&AI ruf approach to the

accident drew nearer it was more difficult to get good leak rates and there

was increasing pressure to get them)although he did not specify management Arams44, 4 p u.s.saRf u e.s tr.t1A T'O -
as m s /\ He said he felt the computer was not picking up the increased.,

- y poja 6'

1eakage in the valve /jto the RC drain tank and for this reason it was causing|

L
N, bad calculations. He kaid it was also his opinion that leak rate tests would|

1

fail on an average of 4 to 5 times per shift and that all those would have to
'

thrown away.

,37

g LY
" #

& cJ s;o0 p c a p.a e r u s , , u , p e si,,.,,u, mgS
4 ~ ~,- n<~~,,pg g sp.
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' r b '. NBlessing also related at this time that it was his personal knowledge

that llal liarenan had ygadded hydrogen to the makeup . tanks duringf

W/EN 50
Lhis period to gct good leak rates. De question /lregarding the other

08 M/S SMIR~A M A " M a# e stated that he could not say for a fact whetherhoperatur /\

or not dao#5/2 hart in fact added hydrogen or water or in any other
\
!way falsified Icak ratcs.

g gggjag wA$ /W f.4 $7t/dC.f? oN 40 *

M regarding management pressure Lhat was being exerted in order

to get fpqf) leak rates. He stated that he did not fecl tha$ thcro

was any direct upper management pressure but there was a strong desire

to keep the planL on the ajjj,gggand that no one wanted to be the shift

that was responsible for the plant coming down Y gain he stated that heA

did not feel the hydrogen was a falsification of leak rates because it
esr of r/11 t/m.

did not work This time he acknowledged that adding water to the tank
AVr

would be a falsification anddstated that he would not knowingly addj
water without telling the computer. He t indicated that this could

& . .,
happen Af a A. wet several reasons *.A ru oArun( u,c o just

p ge m ntra s
forgh to add 1[Ite AASo , explairM>at the operator doing the Icak

-

rata was nul responsible for inputting the water additions to the computcr
(N f ||E4/ LL'E44-and thath}/g AtALoGW&ctWcen the two it/\could happen that the operator Avwsme T/WI

g,f.p pvnrrt t know the water was added. At thir. time Mr. Martin showedj

John Blessing a leak rate calculation for 2/2/79,a3 which A== 19me=
g/ 1 f!4 p C|tr e d e f

reflected that W the leak rate test wnLisidone water was added to,g j

the makeup tank. It was noted by Ulcssing that the /eg ,rwrp.V e45 j.ramt auf/300Ha/n
#AN

| p,k4 '

ind,h also acknowicdgcd that he had in factAsigned the compulcr calculations N

[o4 TN6 leak rate tests. He denied intentionally adding water to the makeup
|

Lank in order to get a goud leak rate, N;

\

- - - --
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He stated that hu.probably did not know that Ray k,' ad added water M,

for that reason he puncned 0 Into the computer calculation for operator / wove.sc

&pg, . He said that normally he'would tell the panel operator not
oN.

to add water when the leuk rate tests would bc W run'M/3but therdiomepw17w. jru,eAs
occasionsywezoggA e said in all probably $ own commuter error ,

,
H

letrN**r fW8 \
q,0 that resulted in water being added gonipulcr being told. He again j

jft
_ denied that he int ntionally @muo,p yws wst;ra Asomo4in order to falsify the l

1u
A4

,t [ leek rates poseed.
_ __ 4 % i

-

AL this time gag was shown another leak ratej

M/-/J - y y M& %/ calculation

f W f5 d Y 8 -
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=rA
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W "4A % #xA
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$ Results of Interview with Raymund

Raymond N'c ntrol room operator for the Metropolitan Edison Crnpany

was interviewed on 4/10/80 comencing at 0715. nterview was conduct

at the Nuclear Regulatory Comission offices,8 Three Mile Island /Af$r, i

$- The intarview was conducted by R. g Christopher and T. f. Martin o/R oMf

NRC Region I and Mr. Jim Cunnings of the Office of Inspection arxf Auditor
'

/JoaAvsa ~

NRC headquarters. Also.present at the request of Bare was Mr. John Cody

his union representative from the International Brotherhood of Electrical
c.sAsuim.4

Workers and Mr. Harry fu'-~?t::-l an attorney representing Metropolitan

bated essentially the following[dison Company. When interviewed

infortsstion.

1
'

e s asked to relata nforma tion e had regarding an all ation

made by llarold Hartma

$ - . ,M.4 -a.. . - .1 syw-W!

Mbnowledged that he& th a g'

with Harold Hartnan and recalled that on several occasions wn% cn a

shift in which Brian Mehler was the shift supervisor. Ig
&?'#

_ . .... . . . .......w..., - , . , . _ . __
. . . . ... _ __ ,,qcm s- .y. ___ .

w.

M.,. Mted that he could not renenberMMME
questlorse and fijEy

|

..
q' ?..

, _ . . _ _ . _ _ , _ _ - _ .
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not rocall being L He stated that he was never instructed by.

As ^#
any supervisor to fudge MP calculation. He also noted that Harold

Hartman d a personality conflict that impaired their abilit;y

-tu work on the same shift. [,A/,,,conclusio he was unable to confirm

or deny that this p taken place. %M
/peloddT*ffAO -

A- creLh3
was then questioned regarding the reactor c6 system leak rate

tests and he confiriged that there had been problems in getting good leak

rates . lic : tY' r-"-d "
' - '" ' ".' ''' t ' y: ? - - tha t 5 c"E O*FS

'

gewas un r - r um,a
.

- f. _--_ ' xr $pg would get good lesk rates and * " ; ''-4
--

op errwege 0+ YS Ad
r :;;r .1 d.:; r ~'^^ they could not get aemedaccemees away,,, _ i u _ _ ..__..a , . -

M L. poa
. was asked t t .r: : e: M $: .y ..n ^': leak rates could be-

ms r- rwenm fdd
fudged,$ Ne n,asacme- "- E l. L " ,could very easily be dame. Ile said-;-

,

Jas*/~uty |

dll an operator had to do was put huwn a wru number. ' = y usgd p" di kB'tin
x ,7 a yw w,.t%s

Lake a number off theTN = Wgauges -Td7ffCQ'

/ '

' eae, n as , a -J
c reading,M ' , ^^f tr. IIe said he no personal knowledge of any

3

individual doing this and denied that he ever did it. He sai

e the inception of this investigation ( ha ad i ionr

of hydrogen to the makeup tank was a way of getting good Icak rates, lie
wo

said he wasn't aware of this fact until recently,mt that he did not

understand how hydrogen addition could cause a rise in the tank. B

was then questioned regarding thn48' #'#[f leak rate tests which had
,

failed,6to#yr@fW = r9 t' y .-- u.. .._..t ^- tit

,li c M^; ' ' _ ' = HS . EPc ted that he was not sure and could not--

aw
rumenber whaL the policy was and could not remember if he threwy bad

leak rate tests or if.$r kept unal.

ywere.
,

| ..
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[ A3 IO gf
He/ bien questioneddest his understandingRofAtechnical specification

@ for the taking of Icak rates. lic said that it was his understanding

and interpretation diat once they got an acceptable leak rate it was 72
$A>D

hours before they needed another one. liepit was his interpretation that
vacems.ble.

if they had subsequent 1cak rates after a good one it did at matter as3 j

long as it was wluiin the /2 hour time period. He is nter-

preta tion +
-- .

.

h * 3 -

L~ 4 ##'" & pt* * * /ne-- - ' -- = ' ' ' '

N ar.d everyone e'Is N
nc3r related specifically to him in training or by any ans supervisoiM

_

--- - _ - _ , . ,c y
Hu did state that the tcchnical specifications would nonnollyAinterpreted

nus2663 wo deul
ifn , - by the shiit supervisor who wouldAt Bernie Smith,# rnea *msse

*

j
gaansa. SALD M 'l 9 r 4 n o d .

heumm>he could not recall this particular area being discussed by anyone.

Cody, union representative rIquested a private meeting
docp 77en' seascQwm.Y

with Bee.gLw%returr.ed and the interview continued. At this time, C,oom
,

15:.rciterated that he did not renumber what was done wi th a bad leak rato fes/' MW8-

% When questioned regarding theh ea s, A A
that supervisor 3 W foremen, and other operators would in general, tell _we4 O c/vej v

6 to get good leak rates but that he M, not &h that i t was via.4< r--j

managment pressure. He also stated that he did not remember any specific

incident whera wither his supervisor Dick Hoyt or Bernie Smith specifically

ordered him to get a leak rate at any cost. d that the standing
,

enutine was that if you could not get a good leak rate,tdat you kept running
it hourly until you got one,

od _ -.
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At this time Mr. Martin showed DePe a leak rate calculation dated I
canoner 4sm |

10/20/78)which according in thckpurator's log /rrindicated hdyrogenans ggonst2. wM
had been added .to the makeup tank during thwhtest. p at a loss

,

to explain the hydrogen addition or 1.ts effectg,qdenied that he;

had any intantion to falsify the records. |

|NM i
i

C' j - S a m . ."g : _ , _ _ _ _ , ' _ l-- - .. w :;;r_bd2-

! .e !
! I

- @ 4 -- 1 , 1 _ . . . ,, ; . . . . . ..._ E d6y i
/3od50.

int Its was also shown a leak rate calculation.

''

dalud 1/13/79 in which water was added to the makeup Lank and as not entered

intn the computer. twwed the leak rate calculation arxl the copy
4

|

nf the cuntrol room log sheet pertaining to this incident. He confirmed
fAl-,

that it was his handwriting in the log recording a ent but had no explanation
panto w a

for it not being addcd to the computur. At this time, Ban hat it was 5 fWo

W not his intention that leak rates be falsified and that he fcit no
management pressure to do these type of things to get good leak rates.

, acknowledged is be.ing a good friend of Harold Hart 2 nan and stated that

he could not recall if Harold llartsnan had HVer askGd him to specifically

hulp him rudge leak ratus. He specifically stated that he could neither

confirm nor deny if Hartman ever asked him to fudge the leak rates by adding
&c@C

water. base was again shown another leak rate calculation dated 2/23//9 which

I rufiscled that 4(gtaggetpe5 3jihr* Ler wasNd during the time of theA

leak ratn M .

//
__ __
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/3%ilot gsc s eD
DE)pe reviewed the leak r:ttn 6 and the operatur's lug and confirmed

S #7
A; .6 Erg 4.~that it was his handwriting entering the water into c<re- .o co-.

Eh c. n o n clu G\1 that un anel he doesn't necessarily know if someone else is / A r.at a

q' leak rate /)during &_, time an nay not necessarily know that be should not
.

g add water if there was A?. dialogue between the operators. He denied intentionally

} faist fying the records in that he was at a loss to explain how the
|

7
watur was added and not recorded except for operator error, lie corcluded by defwp%

- -,-"^

gg,,gr ,oraswas4. m*,

that he h6 pressure fr management A: @ to get good

leak ratus. Estated that everyone wanted to keep the plant on line. if
'ffAR P'un rWo 4

possible. At this time added nothing impantent to the interview and /T *d
i

tenninated at 080G.

l

!

K. Chris topher

T. Marlin

!
. i

L ! <_ __ _ _ _ _ _ - _ _ _ - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ _ _ _ _ - _ -
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REPORT OF INTERVIEW WITH JOSEPH CONGDON
AS RECORDED BY JOHN R. SINCLAIR, INVESTIGATOR

U.S. NUCLEAR REGULATORY COPHISSION |

On April 10, 1980 Joseph Raymond Congdon, Control Room Operator, Unit 2. Three'

Mile Island nuclear power facility was interviewed at the Three Mile Island site
by NRC personnel concerning his knowledge of alterations of " leak rate tests"
pertaining to the reactor coolant systen inventory surveillance. Congdon began
by explaining that he was not certain that the addition of hydrogen would effect'

the leak rate test results, however, he was aware that it did effect the level
in the makeup tank (MUT). Despite this he (Congdon) stated that one "would not
necessarily want to do it". He also indicated that the itJT level was one of the
critical parameters in the leak rate calculations and if hydrogen was added
during the test it would have an effect on the leak rate. Congdon also explained
that although he could not recall specific conversations with other operators on
his ~ hift, or with supervisors, he believed that Cooper and Adams had the " depths
of knowledge" to know that hydrogen would have an effect. Congdon did not'

remember any specific conversations relating to the addition of hydrogen.

When questioned about the discarding of leak rate test data which was considered.

l,' unacceptable Congdon replied that it was " common practice to throw away leak
rata tests" that were unacceptable. Congdon explained that procedurally he
would show the test results to the shift foreman if they were acceptable. He
cutinued by explaining that if he (Congdon) believed he had made a procedural
error, or there was a logical reason for invalidating the results, he would
personally make the decision to throw the test results away and rerun the test.
Congdon stated, however, that he never threw one away that was done properly,

; and did not recall if he had run any tests, excluding mistakes, that were not
. acceptable.'

According to Congdon his shift ran the tests at least once a shift to comply
with the 72 hour requirement. Congdon then explained that he did not recall how
many tests were run and then conceded that there nay have been as many as two or
three tests conducted per shift. After additional queries, Congdon also stated
that there may have been one entire shift completed where operators did not get
an acceptable leak rate. In response to a question about whether there was a
policy or established practice to discard unacceptable leak rates Congdon replied
that the only requirement was that they "were required to take a test every 72
hours".

Congdon continued by stating if there was a situation where they got two " bad"
(unacceptable) ones then someone should have had to go and identify the problem.

.
In the event that an " Action Statement" was required, Congdon stated that initiation

| of Action Statements "was not on his shoulders". Congdon added that he believed
that "we had discussions about the leak rate and it was an area getting properi

| a ttention".
v .,

4

4

,
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Joseph Congdon 2
.

Congdon replied to a question about difficulty in obtaining acceptable leak
rates, as time progressed toward the accident date (March 28,1979), by stating
that they had a lot of leakages in the drain tank but did not recall any specific

! problens with leak rate tests. Congdon then stated that there was pressure as
"we got into a position that you had to go into an Action Statement" " company
knows you have to shut down so general feeling was do what was necessary" within
interpretations. As Congdon proceeded he stated that generally, "yes there was

i pressure to obtsin a " good" leak ratt. The supervisors would say "we need a
good leak rate, we're approaching 72 hours". Following this statement Congdon
did state, however, that nobody directed him to falsify-records. Congden also
explained that some of the pressure was to keep running the tests as often as
necessary to see what the actual leak condition was.

;

Following questioning about whether he (Congdon) either intentionally altered
leak rates or was instructed to falsify leak rate tests, Congdon stated that he
never intentionally altered a leak rate test or received directions to falsify
leak rate tests. Congdon stated that when a leak rate test was conducted properly
and still exceeded limits it would be kept to watch for adverse trends until
they got a good one and then the old test was discarded. Congdon also stated
that he believed that in instances where leak rates appeared to be procedurally
correct but were still outside the limits (technical specifications) the results
were forwarded to supervisors.

Congdon was shown leak rate test records for the dates November 5,1978, November
9, 1978 and February 15, 1979 containing infomation implying hydrogen was added
during a leak rate test conducted on Congdon's shift ("C" shift). Congdon
observed the stipulated documents and confirmed that they disclosed the addition
of hydrogen during the test procedures. Congdon then replied to a question
regarding what effect the addition of hydrogen would have on the leak rate test
by stating "it would look like less leakage".

In addition, Congdon was provided the opportunity to review a Makeup Tank Level
chart for the leak rate test on February 15, 1979. Specifically, he was questioned
on a notation on the chart " Pressurized MUT" during the period of the leak rate
test. He stated it was not his handwriting and he didn't recognize it.

Congdon was apprised that a record review of leak rate tests for the period of
April 1978 through March 1979 disclosed that hydrogen was added during the

| performance of 8 tests, were attributed to "C" shift. Congdon responded that he
| had no explanation of why the majority of these tests identified his shift.
; When asked if it was the intent to alter leak rate tests Congdon stated that he

did not know what his intent was, however, he was not trying to cover up unsafe
conditions or cover up leakage. Congdon, added, he probably was attempting to
"get a good leak rate". Congdon reiterated that it "was not done to hide a
safety issue but was done to comply with administrative requirements. According
to Congdon the addition of hydrogen "probably was to satisfy the surveillance
requirement and not jeopardize the safety of the plant". He then stated that he
would not have done it if it was to jeopardize the safety of the plant.

I
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Joseph Congdon 3

Congdon subsequently indicated hydrogen was added for the purpose of
effecting the leak rate calculation. According to Congdon the entire
shift including the shift foreman knew the hydrogen effected the leak
rate and that it was his belief it was a group decision to satisfy
surveillance requirements. Congdon then stated that there was no
intention to falsify records.

One reason that hydrogen additions were utilized, according to Congdon,
was that the operators did not have faith in the leak rate test program.
As Congdon continued he explained that they did not believe that they
should be going through problems to satisfy a surveillance. Congdon
further explained that the nature of the problems were brought up to
people, but CRO's were not getting infonnation or responses to correct
the problem. As Congdon recalls the problem was brought to the attention
of Bill Fells in Progransning, Brian Mehler, Shift Supervisor and Chuck
Adams, Shift Foreman. The extent that each individual was infonned of
the leak rate problem, Congdon could not be certain. Congdon explained
that a possible program deficiency was brought to Fells' attention but
he could not say if Fell was aware that hydrogen additions were made to
attempt to obtain acceptable leak rates.

Condgon concluded by stating that he had no personal knowledge of water
being added to the make up tank during test procedurc:.

.

1

I

i
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REPORTOFINTERVIEWWITHJOSEPHCONGD[N

AS RECORDED BY JOHN R. SINCLAIR, INVESTIGATOR

U. S. NUCLEAR REGULATORY COMMISSION

O'

On April 10, 1980 Joseph Raymond Congde'n, Control Room Operator, Unit 2,

Three Mile Island nuclear power facility was interviewed at the Three Mile

Island site by NRC personnel concerning his knowledge of alterations of

" leak rate tests" pertaining to the reactor coolant system inventory

surveillance. Congd(n began by explaining that he was not certain that the

addition of hydrogen would effect the leak rate test results, however, he

was aware that it did effect the level in the makeup tank (MUT). Despite
e

this he (Congdtn) stated that one "would not necessarily want to do it". He

also indicated that the MUT level was one of the critical parameters in the

leak rate calculations and if hydrogen was added during the test it would

Congd[also explained that although hehave an effect on the leak rate.

could not recall specific conversations with other operators on his shift,

or with supervisors, he believed that Cooper and Adams had the " depth of
a

knowledge" to know that hydrogen would have an effect. Congd(ndidnot

remember any specific conversations relating to the addition of hydrogen.

!

When questioned about the discarding of leak rate test data which was
. o
I considered unacceptable Congd(n replied that it was "comon prac' ~ - to

Othrow away leak rate tests" that were unacceptable. Congdgn exp.cined that

procedurally he would show the test results to the shift foreman if they
0

were acceptable. He continued by explaining that if he (Congde# ) believedn
en ruett >Jes A as6scht. AthseaJ 784 /WAugurrva46,

'

hehadmadeaproceduralerrorThewouldpersonallymakethedecisionto f#8' /f85M

throw the test results away and rerun the test. Congdon stated, however,
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that he never threw one away that was done properly, and did not recall if

he had run any tests, excluding mistakes, that were not acceptable.

O
According to Congd/n his shift ran the tests at least ance a shift to comply

with the 72 hour requirement. Congd then explained that he did not recall

how many tests were run and then conceded that there may have been as many
O

as two or three tests conducted per shift. After additional queries Congd(n
j

~

also stated that there may have been one entire shift completed where

operators did not get an acceptable leak rate. In response to a question

about whether there was a policy or established practice to discard
0

unacceptable leak rates Congdln replied that the only requirement was that

they "were required to take a test every 72 hours".

O
Congddn continued by stating if there was a situation where they got two

" bad" (unacceptable) ones then someone should have had to go and identify

the problem. In the event that an " Action Statement" was required Congd/nj

stated that initiation of Action Statements "was not on his shoulders".

Congd(n added that he believed that "we had discussions about the leak rate

and it was an area getting proper attention".

O,

I Congd(n replied to a question about difficulty in obtaining acceptable leak

rates as time progressed toward the accident date (March 28,1979)j byj
stating that they had a lot of leakages in the drain tank but did not recall

any specific problems with leak rate tests. Congd then stated that there

was pressure as "we got into a position that you had to go into an Action|

|

| Statement" " company knows you have to shut down so general feeling was
i
l
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do what was necessary" within interpretations. As Congde#n proceeded be

stated that generally, "yes there was pressure to obtain,a " good" leak rate".

The supervisors would say "we need a good leak rate,we're approaching 72 hours".

Following this statement Congd[ did state, however, that nobody directed

him to falsify records. Congden also explained that some of the pressure was

to keep running the tests as often as necessary to see what the actual leak

condition was.

O
Followingquestioningaboutwhetherhe(Congddn)eitherintentionallyaltered |

9

leak rates or was instructed to falsify leak rate tests,congdeh stated that
he never intentionally altered a leak rate test or received directions to

falsify leak rate tests. Congddstatedthatwhenaleakratete go p's

conducted properly and still exceeded limits it would be kept until they got3e
a good one and then the old test was discarded. Congd(n also stated that he

believed that in instances where leak rates appeared to be procedurally

correct but were still outside the limits (technical specifications) the

results were forwarded to supervisors.

MW|O
Congd(n was shown leak rate test de4e for the dates November 5,1978, MW

15,1979Ir;ammessas asemaneum waseAMW fived8 #s
;,.ati ;;1, ...'. . d " l _. 2; d tMNovember 9, 1978 and February

onducted on Congd(n's shift ("C" shift). Congd[ observed

the stipulated documents and confirmed that they disclosed the addition of

hydrogen during the test procedures. Congd(n then replied to a question M
I

rasr
regarding what effect the addition of hydrogen would have on the leak rate

test by stating "it would look like less leakage".

M y G twd' .- [S^-
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Congddn was apprised that a record review of leak rate tests disclosed that

4 of 8 tests '7"d .M; m~ .::: :ff;d were attributed to "C" shift.
-

j

.

Congdd responded that he had no explanation of why the majority of thes*'

tests identified his shift. When asked if it was the intent to alter leak-

| w

A rate tests Congd stated that he did not know what his inte.nt was, however, }
f & e was not trying to cover up unsafe conditions or cover up leakage. Congd(n, {

. .

[ added, he probably was attempting tio "get a good leak rate". Congddn. qj
reiterated that it "was not done to hide a safety issue but was done to k
comply with administrative requirements. AccordingtoCongd[theaddition \

of hydrogen "probably was to satisfy the surveillance requirement and not

jeopardize the safety of the plant". Me then stated that he would not have %

done it if it was to jeopardize the safety of the plant.
$ .aw $045mSweDe75.Y A*JMCM800 e!YM Nh* ##

According to Congde#
n the entire shif t including dthghift foreman knew. . . . , , .

hydrogen effected the leak rate ana enat it wasidenegto satisfy surveillance
O

requirements ( Congddn then stated that there was no intention to falsify

records.

I

O
One reason that hydrogen additions were utilized, according to Congd/n, was

that the operators did not have faith in the leak rate test program. As

Congd[continuedheexplainedthattheydidnotbelievethattheyshouldbe
O

going through problems to satisfy a surveillance. Congde#n further explained

that the nature of the problems were brought up to people but CR0's were notj
O

getting information or responses to correct the problem. AsEongd(nrecalls
|

|
the problem was brought to the attention of Bill Fells in Programing, Brian

Mehler, Shift Supervisor and Chuck Adams, Shift Foreman. The extent that
O

each individual was informed of the leak rate problem,Congden could not be
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certain. Congd explained that a possible program deficiency was brought

to Fells' attention but he could not say if Fell was aware that hydrogen

additions were made to attempt to obtain acceptable leak rates.

Condg concluded by stating that he had no personal knowledge of water
,

being added to the make up tank during test procedures.
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Table 2

EXPECTED VARIATION LEAK RATE CALCULATION DUE TO NORMAL

VARIATION IN MEASUREMENT

'

i

PARAMETER BASIS FOR ESTIMATE VAR. IN N/0 TIMES CALCULATION OF~ VAR. IN

OF VARIATION MEASURE VAL /USED VARIATION FOR LEAK RATE

ONE HOUR TEST (gpm)

D
RCS avg. Temp. Repeatability =J%/ range .115'F Note (6) Note (6) Note (4)

Range =520*F to 620'F 8 YBl.11$.@.2587f3,.18
Variation =.2%x100//T7 Q 1612 gal /#), d ,.

. 4
*

_

t$ m'
- 60 min _,______-.)

144p)n102#/in)'.56Y(2(612 gal /#)
Pressurizer Oscillation of 2.5" 1.44" 2
Level during :aeasurement .1;

Variation =2.5"/737
6_0 min _ _ . .___.m

gY .8_7 h _57#/in) .732Makeup Oscillation of 1.5" .87 " 2
Tank Level during measurement

.

c(.1612 gal /f.). u ' ;

Variation =1.5"/737 f _ _ _ . _ _ . t

~

C.__60 min. 'se__ ,

#
RC Drain Repeat.=.2%ofrange .11 2 Note (11
Tank Level Range =0 to 92" Y2(.11 h l.343) .26

| Variation =.2%x92/h (73.33 gal /in) y{
E _ .f QZw.Lb 60 min 2i

Combined Square root of sum Y,(.13)2Q.56M. .97- -

of squares of indivi- p.26) ' ;
dual Variations

1

, _ . , . . . ,. .. , . - , - - . . . . _ - . - , _ , . - . . - , . - . . . - . , - - . - , - - , . - - - - - - - - - - - - --- - - - . - . . - - - - - - - - , -
-
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AtocewnE_ (Aemem & )
The~ TMI Unit 2 RCS inventory procedurejst3, 2301-3 Dl cepy attachedF is intended3

to ensure compliance with technical specification 3.4.6.2 which limits identified
leakage to 10 GPM and unidentified leakage to 1 GPM, (as well as other limits).
The technical specifications required the procedure to be performed at least.
once per 72 hours during steady state operation.

The procedure accounts for water inventory changes in the RCS (from expansion
and contraction), the pressurizer and the makeup tank, to detemine gross leakage.
Water additions by the operators are also accounted for by the procedure in the
detennination of gross leakage. The data used in the gross leakage determination
are initial and final RCS temperatures, pres'surizer levels and make-up tank levels,
as well as the water addition totalizer changes. Identified leakage is determined
by level changes in the reactor coolant drain tank (RCDT), which collects primary
water from various sources in the containment. Identified and measured primary
water leakage that is not normally collected in the RCDT, quantified steam generator
leaks and operator changes to the RCDT are also included in the identified leak-
age calculation. Unidentified leakage is defined as the difference between gross
leakage and identified leakage.

The precautions in the procedure include a warning to avoid the addition and
removal of water from the reactor coolant and makeup systems during the test.
The procedures also contain the warning that, for the most accurate leak rate
determination, the initial and final power, RCS temperature, pressure and pres-
surizer level should be identical. The procedure required the test to be run for
for a period from one hour to eight hours.

| The test results were reviewed for the period from 12/20/78 to 3/5/79. Despite
| the precautions identified above, water was added frequently during the test

(and sometimes not included in the calculation.) This was particularly true after
2/14/80, when water was added during almost every test. The initial and final
RCS temperature, pressure and pressurizer levels were seldom equal. The pressure

sometimes oscillated continually over a wide range (as much as 80 psi). None of the
tests reviewed were conducted for a period exceeding one hour. As shown below
these practices added significantly to the probable calculational error in the
leak rate determinations.

|
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IThe procedure provides a set of steps to be taken if the RCS leakage is excessive. 1
1

The first step is to perform-another leak rate determination. The second is to
check for operator actions affecting the inventory and, finally, to initiate action '

to determine the source of the leakage. Partly as a result of the large variations
discussed below, the test results frequently indicated an excessive unidentified
leak rate. According to operatar testimony (see transcripts of operator statements)
the operators made a practice of attempting a leak rate test once each shift.

,

Those test records that showed unacceptable results were systematically discarded.

Computer Proeramgxtb./tw # ll
The RCS inventory procedure instructs the operator to use the computer to run the
leakratetestifthisisavailabie(Item 6.1ofprocedure). In fact, all of the

tests conducted during the period reviewed were done using the computer. All that
is required of the operator is to type the program code letters, "RC", into computer
andpressastartkey(" Return" key). The computer then prompts the operator to
enter the test interval, (1-8 hours) operator water changes (both to the ' primary
system and to the RCDT), identified uncollected leakage and steam generator leakage.

The computer then automatically gathers all of the initial and final readings
described above, makes all of the necessary calculations and prints out the three
leak rates (gross, identified and unidentified). ( M ; x p k ccc.,._ t;;- 2. x ;
:tt;;. .. ;).

The computer program was reviewed in detail. The program gathers three data sets,
at one minute intervals, for the initial conditions and three similar sets for
the final conditions. The three values for each parameter are averaged to provide
the initial and final values that go into the calculations. These data sets are

not read directly from the measuring instruments, but are gathered from values
already entered into the data logging locations of the computer memory. Since
these values are up-dated at varying frequencies, the data in a given set are
measured at different times. As shown in Tabis 2, this can cause significant

variations in the leak rate results because some of the values in the calculation
were continually ocs111ating. Several errors in the computer calculations that

,

cause significant errors in the leak rate results were identified. These errors
and their effect on the leak rate are listed in Table 1 and described as follows:
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The use of inconsistent densities to convert mass of water to gallons of
i leakage. The gross leakage from the RCS is determined by summing the mass
'

changes, calculated in pounds, in the various primary spaces and multiplying
{by a gallons-per pound factor, based on the water density at RCS temperatures

(5.86#/gallonat582'F). The identified leakage, however, was derived from
'

the leakage collection tank level change converted to gallons by use of a
table in the computer. The calibration for this level measurement was based
on cold water density (8.29#/ gallon at 70*F). Since the unidentified leakage
is defined as gross leakage less identified leakage, this inconsistency leads
to an erronorous increase in the unidentified leak rate of about 40% of the
identified leak rate.

; 2. The similar failure to correct the volume of water added by the operators to
; the RCS for expansion to reactor density. This omission results in an erroneous

decrease in the unidentified leak rate of the same magnitude.

3. The tables in the program used to convert temperature to density, terminate
j, at 582'F. When the RCS temperature exceeds this value, the density corres-
N ponding to 582*F is selected. Twenty two of the tests reviewsd had temperatures

above 582*F and resulting errors as high as one gpm.
I

4. Lack of a correction for pressure changes in the RCS during the test. The
pressure affects the leak rate determination in two ways, by reducing the

! pressurizer density (as the saturation temperature increases) and by in-
! creasing the RCS density. Although these are opposing affects, the net

| result can cause a significant change in the measured leak rate.

; 5. An incorrect RCS volume used in the calculation of the mass change in the RCS.
! The computer uses a value of 10,673 ft., whereas the SAR gives a value of

! .
10,346 ft.

|:

! f6. The table in the computer memory used to convert RC drain tank levels to

| gallons of water differed from the equivalent table used by the operators

|
in the control room. As an example for an RCOT level of 76 inches, the table

,

in the computer memory gave a value of 6,605 gallons, whereas, the valve use in
the hand calculation was 6,411 gallons.
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The computer value for make-up tank mass change with level change, differed;

S; slightly from a value based on the tank drawings and level calibration
;

,

! i[ procedures.

,

The computer program had originally been written for TMI-l by R. S. Sheng who

|- was no longer employed at TMI. This program had been adapted for use on TMI-2
by Bill Felds, the current computer programmer employed by Metropolitan Edison

: at TMI. Felds said that the RCDT level versus volume table used in the hand

| calculation had been revised since the computer program was written and was
believed to be correct. The revised values in th'e table, however, had never

|
entered into the computer program.

Hand Calculation
!

.

Hartman alleged that hand calculations were done to achieve acceptable leak rate
! results when the computer results were out of limits. The procedure provides for

| a hand calculation to be used when the computer is unavailable. However, the

| hand calculation had most of the same errors as the computer and produced almost
; the same retults. Also, during the period covered by the investigation, almost no

hand calculations were performed.

! It is likely that Hartman was referring to hand corrections that were made to the

; computer program beginning March 16, 1979. This was done to correct the first

! computer error identified above, which overstated the unidentified leakage by not
! correcting the density of the identified leakage back to reactor conditions. The
! .

i procedure change was accompanied by a written evaluation signed by the unit super-
intendent. Copiesofthehagr,ittencalculationsheetswereprovidedtothe
operators. 7 N ofre##ctiYn' amounted to multiplying the computer derived identified

leak rate by the ratio of the RCDT water density to the RCS water density. The
corrected idenitified leak rate was then subtracted from the computer derived gross
leak rate to provide a corrected unidentified leak rate. This procedure did provide
a more accurate, identified leak rate. However, the corresponding correction
needed to adjust the water added to the RCS by the operators for expansion in the
reactor was not made. During time period, in which the hand corrections were made,
water was being added to the RCS during every test in amounts that were roughly

j equal to the identified leak rate. Therefore, the computer errors in the identi-
fled leakage and the computer errors in the water added, roughly cancelled each
other. The new procedure, by correcting the identified leakage, but not the water
added, had the effect of understating the more important unidentified leak rate.
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Probable Calculational Error

In addition to the computer errors already described, a significant variation in
'

the one hour leak rate test results can be ' expected due to the uncertainty in
j the data. The expected uncertainty in the various types of data used and its

effect on the results is detailed in Table 2. Uncertainty is caused by the periodic
oscillation of some of the parameters as well as the expected instrument uncertainty.
The oscillation is significant because a beginning or end data set is gathered
over a time span that is comparable to the period of oscillations. For the Table 2

! parameters, the oscillation was chosen'as the basis for the expected measurement

; uncertainty when its magnitude was large compared to the instrument uncertainty.
The expected error, caused by these uncertainites ranged from 0.18 gpm for the
temperature measurement to 0 73 gpm for the make up tank levels. The RMS combination
of these errors results in a total expected measurement error of about one gpm.

t

|
The leak rate errors caused by the computer program could not be combined in any

f meaningful way due to their partially systematic nature. (See Table 1). The largest
j of these were the errg@s caused by the failures to account for the density changes
; in the water and the temperature changes above 582*F. The gonunission of RCDT density

| adjustments caused an error of about 34% of the leakage to the drain tank. Prior to
j the March 16 procedure correction, actual leakages to the drain tank (see discussion
1 below) ranged up to about 5 gpm causing an error of 1.7 gpm. The similar omission

| in the water added to the RCS also caused an error of 34% of the added water. The
' largest water addition, recorded for a retained test record, was 300 gallons which

also caused an error of one gpm. The largest temperature change recorded above

| 582*F was about 0.5'F resulting in an error of 1.1 gpm.

!
! With these various errors and uncertainties it is estimated that the results of

| the one hour leak rate tests, done according to the procedurefwill vary from the
! actual leak rates by several gpm.

#!

} /gEffect of Water Additions .

Water was added by the operators to the makeup tank in batches of up to 1000 jW 9
: gallons. The average addition was about 200 gallons. When this was done L

during a test it always caused an apparent reduction in the measured leak rate.
As previously indicated the procedure provided for the entry of the water additions
into the computer. However, due to the failure of the computer program to account
for the expansion of the water as it heated up in the RCS, even a correctly entered

,
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addition caused an error. For example, a 200 gallon water entry is inventoried
as 200 gallons .by the computer, but expands to '' gallons in the RCS. The

result is a 1.1 gpm reduction in the calculated ' ss and unidentified leak rates |.

for the usual 60 minute test. If (as discussed below) the operator fails to enter |

the 200 gallon addition into the computer, the full 268 gallon RCS increase is
uncounted, resulting an an erroneous decrease of 4.5 gpm in the leak rates.

Purpose and History of the Water Additions

Hartman alleged that operators had added water to the RCS during leak rate tests,
without entering the addition into the computer, in order to affect the leak rate
test results. Operator actions, such as addition to the RCS are required to be

'

entered in the Control Room Operators Log. This log was reviewed for the test
period of each leak rate test conducted between 12/20/78 and 3/28/79. Six test
periods were identified during which water addition had been logged, but had not

been entered into geomputeggutayog (copies of the computer test print outs
and concurrent CR0 log sheets are a u sehod). These are listed in Table 3, togetherg
with the effect of discrepency on the computer calculated unidentified leak rate.
As shown by the table, each of the corrected leak rates are in excess of the
technical specification limit of one gpm for unidentified leakage. Some cases of
water addition could be verified by the examination of the make up tank recorder
chart, which showed an upward shift in level when the water was added.

)
Actual Leakage

Due to the large scatter in the leak rate test results combined with the licensee's
practice of discarding leak rate test records that showed unacceptable results,

| the actual gross leak rates could not be determined from the licensee's leak rate
test records. Over the long run, however, the gross leak rate must equal the
amount of water added to the RCS by the operators.

The total amount of fluid added to the RCS could be derived by summing the wateri

and boric acid additions recorded in the control operator's log. This was done
'

for each day covered by the period of the investigation. The average daily gross
leak rates were then calculated and the results were listed in Table 4. The

variation from one day to the next is of the order of one gpm. The scatter is
i believed to be caused by the batch nature of the water additions which were as high

as 1000 gallons. The data were smoothed further by calculating running 3-day I

! 1

_ _ _ . _- _ __ _ _ __ ._ _._
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averages. These are plotted on Figure 2. The highest leak rates occured during
the week prior to the accident when they were running 7 to 8 gpm. At this time,

water additions were being made approximately every hour. The identified leak
rate calculation could be based entirely on the RCDT level change since no signi-
ficant identified leakage was recorded during the time covered by the investigation.
The measurement uncertainty in RCDT levels results in only about a 0.26 gpm
variation in the one hour leakage calculation. (See Table 2). Therefore,
reasonably accurate determinations of the identified leak rates could be calculated
using the RCDT levels from the computer for all of the computer data sets. They

are included in Table 4 and plotted on Figure 2. The results indicate that the
identified leakage reached about 6 gpm during the period of March 24 to March 26, 1979.

The actual unidentified leakage could be estimated by drawing a smooth line

through the two sets of data points on Figure 2, and m9asurin %e distance betweenth
a Auu* F

The,sn.Jad 4nf, /results are also p ot ed on Figure 4. 'aThis plot indicatesthe two lines.

that the unidentified leak rate may have exceeded the allowable limit of one gpm
prior to the shutdown on January 15. After the startup on January 29, the,

unidentified leak rate appears to have remained below or near the limit until
around March 17. After this it increased to about 1.5 gpm prior to the ' accident.

,

,

, .

. - - , , -
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Table 1

EFFECT OF COMPUTER PROGRAM ERRORS ON LEAK RATE DETERMINATION

ERROR TYPE LARGEST CHANGE CALCULATION OF ERROR ERROR IN

RECORDED FOR ONE HOUR TEST LEAK RATE

(gpm) |.

Failure to account 300 gal of water Note (1)
for density change added (300 gal . )(1.343-11/ddhm4w|1.71'

in water added O "#

Failure to account 3 inches (prior to Note (1)

(j'in.)(73.33 gal /in)(0.N)]l.26 |
for density change in 3/16/79) 3

!RC drain tank '

2iu ' '' '

h ;40-a

Failure to extend 0.5'F in T avg Note (2) ,'
RCS density correction above 582*F (0.5'F)(2.21gpm/'F) 1.11{

}
Incorrect RC drain tank 4 in, in RCDT Note (3) Note (1) ! u,-

level to volume table (from 74"to 78") ( 1.343)& 0.27 -Y
.

.

I

; 60 minh,.. r | }3r
i

Nete (4) fFailure to account 80 psi in RCS pressure s ,

for effect of pressure (0.884#/Qj(80 psi)r- |0.19
change (.1612 gal /#)' # !

~

'

_

G o-,a
i

Incorrect RCS volume one 'F in RCS T avg Note (2) !

(327 cu ft error) (327fd$03A6'f.td) r 10.07
((2.21 gpm/*F) - i

.

/o3 % ft'

Incorrect make up tank 5 inches in MVT Note (4)

5(2574M-25@h 0.03 !mass change rate level

((.1612 gal /#)M .
_

& o n,a
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Notes on Tables 1 and 2

(1) The ratio of the ambient water density to the RCS water density

= (62.31#/ft )[46.4#/ft ) = 1.343.
3 3

(2) Effect of temperature change in RCS
Galperftftime3

=(1034 ft )(.776#/'F ft[)'(7.4805 gal /ft )
1ve__ Vol_umq{JKS_x P/P=

i {, * 3 2.2 apm/*F=

_ .a L - - - -t 4g
, - - - -- .-.

~.

3246.4#/ft ( 60 min) ob'

-

. . . . . _
-

'

(3) RCDT error = level change by correct table less level change by computer table
= (6558 gal - 6256 gal) (6755 gal - 6465 gal)-

(for78") (for74") (for78") (for74")
*

/3.n.a.I=

(7.4805 gal /ft](46.4#/ft)3(4) < -)( Conversion from Ibs to gallons =

.1612 gal /#)=
.

(5) Each measurement is taken 3 times at one minute intervals

(6) The RCS average temperature is derived from the hot leg and cold leg temperatures
in each of the two loops. Each temperature measurement represents one fourth

3of the RCS volume of 10346 cu ft, or 2587 ft . This results in a total of'
eight temperature values that are used in the leak rate calculation, four for
the beginning data set and four for the end data set.

1

I

1
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Table 3 '

.

Leak Rate Tests during which water was added to the RCS without correct entry into
the computer and the effect of the descrepency on the unidentified leak' rate.

DATE TIME WATER COMPUTER ENTRY *EFFECT ON LEAK ORGINAL * CORRECTED

ADD (Gal) (gal) RATE (GPM) LEAK RATE LEAK RATE

(GPM) (GPM)

12/N78 ddd 200 0 3.33 .0451 3.38

1/13/79 9:37 117 0 1.95 .2639 2.21

2/2/79 0.55 300 0 5.0 .7513 5.75

2/11/79 18:08 300 0 5.0 .0603 4.94-

2/23/79 11:07 150 0 2.5 .3217 2.82
-

3/19/79 0:58 400 200 3.33 .1851 3.52

As it would have been calculated by the computer, without accounting for. expansion*

in the RCS.
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f| gy TMI LEAK RATE CALCULATIONS
-

iInvestigators: By Investigators By TMI Computer
Date 24 HR PERIOD Time Based o,n 1 HR Based on 1 HR

,

,.

Gross Un-I.D. Gross I.D. Un-I.D. Gross I . D ._ _Un-I_,D.
1972: | |

/2/2y , a. S.2 0.32.I /7:36 4.49" 0.27 4 4/ 0.39 0. 2/ 0 18'
*

/7:36 (0.20) (0.27) (t7.07)
"

/2/25 1 0. 2f I:20 /. 27 0. 24 /.0/ O.50 ;0./8 o.3/
" 7:32 -0. 9T 0.25 -0.70 -0 43 0 17 0. 4/
24 /. 94 *O.34 2: 49 0.69 0.36 0.33 0.65 0 25 0.90

9:t4 0.37 !2 57 0.07 0 3r o. 4/ -0.06
"

,

27 /. fr o.62 2:/0 1. 74 0.27 | . 47 /.Is* O.20 0.95*
29 .O.44

'

29 0.27
*

30 0.57 4: 15 -3.32 /. 29 .V. 40 -3.23 o.s7 - 3.20
Al 3.77 0.98 S:17 0.99 o. 4s o.ro ' !. or o. / 7 0.19

'" |2:25 -L.02 0.46 -2.48 -2.o 1 0 35 -2.43
/979: .

!/1 2.28' O.89 ;

2. 4.4/ o.6/ ;

3 1 49 ' O.yS* I
y r 2.78 : I. oo 3:02 0.39 a 47 -0.07 0.s& ; O.3 5 D..z/
3 0.50i/./9 .2:59 /. /f 0. f4 0.33 f. 21 0.43 0.S9

| 17:23 0. 76 0.4/ O./S' /. /3 0. Y7 0.44
"

(o O.|9|/.27 /0:29 l.'l/ 0.6/ O.20 0.// O. 6/ -0.50
" 19:20 I . If 0.4/ O.57 !.34 0 46 o.87
1 /.97|l.37 3:yl O./0 0.S& -D.Yb O. 2 0 i O . 9.2. - 0. 2.2
9 2 2|||.48 3:2/ - 0. 2 g o.47 -0.75' -0./9 0.34 -0.53

( 9 /.44
10 /.02 .2.09 I:47 /. /.2 , 0.34 0. 74- /.37 , 0.53 0.23

| // 4 3 8 .I 2./4 A/:53 I. br I. 0/ 0 A4 0. 59 | o.15 -0.19
/t 3./O /. 32
/3 3.04 /.57 9:37 3. || * 0.75 A.36" O.24 0. f7 0.26

(0.78) (0. 03)
" "

ly !. 20
| If 0:29 f. 65* 0.93 0. 7/ /. 70 0.7/ O.99

> Siwtdouw wt&/ V30/79
y .

.
,

30
^ '

2.2:06 I.49 I.2/ o.43 /. 5/ O 8/ O. 70
~ ,31 0.4/- -

. < -
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By
Investigators By Investigators By TMI Computer

:|
;

Date 24 HR PERIOD Time Based on 1 HR Based on 1 HR
;-.

Gross Un-I.D. Gross I.D. Un-I.D. Gross I.D. Un-I.D.

2// l.39|
2 0. 2 2. l 0:SC f.S/ * I.41 7.01 * I.13 f. of o.75

(I.79) (0.35)" "
,

" li/:3/ - 0.03 /. 43 -/. 46 0./2 /.01 -0.95
3 1,t/f ,D. 39. S:17 t.34 f. 9/ -0 31 0 7F* /. or -0.27

'") I

_
lo:32. /. // I.43 -0.33 0.01 /. 07 -0.79

H *23:i/9 I. If 1 11 - 0. f,4 /. 50 /. 33 0./r
'

| 9' 2.09 c.2s t9:gr 1. 73 f.37 o.37 o.97 1.03 -o.os;

5 | |.89 0.42 3:/L f. 21 /.y7 -0.20 0.f5 /./3 - 0. 58
" f 35 2 03 1.99 0.fr 1.4L /./3 a. 48
" /3'37 I. yo 1. S9 -0./9 1.31 /. /4 o. /6,

'& 0.23 0:27 2.to /. 59 0.5/ l.fy /.19 0 64
|. 7 ' O. / 7 /3:52 1.4f I. 74 -0.08 A.10 /. 26 0.89
a f /. 70 0 29 |:00 2.3 % /. 44 o.46 2.20 /. 2 7 o. 92,

" '

20:50 I. fA 1.49 0./1 I. 79 I. 2/ o.59
9 0.42 2:20 2 4/ l.&f 0.77 2.03 1.26 0. 76

/o 0.54 8;1/ 2 24 /. 22 0. yy A./7 /. yo 0. 74
// l.09 2:12. I. 78 /. 4/ o.37 /.82 / oh 0 76

If:01 4.59" -0.If 4. 71 * -0. /9 -0./3 -0.06"

(-0./3) -0.17 (-0. 05)
" "

/2. 2./6 A.of 21:20 0.37 -0.57 0 95* o.47 -0. 4/ o.90
13 I.44 I.07 /2:36 2 .12 ! I.92 0.16 Lt9 t.38 o.2/
" 12:42. 2.00 1. 2f o./2 2.01/ t.35 , o.49

| l'/ I.29 o.47 5:30 2 47 I.97- 0. 50 / .24 t. yf -0.19"

If ; 2. 9f o. 77 20:26 f. /0 ' 2.o9 ' 3 06 ' 2 96 1.53 | o. 93
(2.33) ;l2.04) [0.34)

" "
,

'

14 /, f 9 0.77 ):53 2.03 2,07 -0 03 2.40 /.59 0.26
" 12:03 2 69 2.24 0 92.- I.17 f. 7 3 0.85~
I7 A.37 f. 90 4:|| 2.g1 2.49 0./3 2.99 2.01 0. f+
19 2.35 0.61 '

19 2.'/S 0. 77 0.0/ 2.4/ A.41 -0.16 2.S4 /.99 0.56
" I:34 2.67 2.S9 0 13 A.gf I.90 0.99

| 21:27 2.7L~ 2.49 o. l.3 2 93 2 0L o.9/"'

2.0 3. t9 0. %
Al 3.20 0. 'll f:36 23) A. 49 -037 13g 2.03 0.34
22, 3.70 0.74
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Investigators By Investigators By TMI Computer,

Date 24 HR PERIOD Time Based on 1 HR Based on 1 HR ,

i Gross Un-I.D. Gross I.D. Un-I.D. Gross I.D. Un-I.D.

A/23 3.39 0.37 //.*07 3.15* O. Y2. 3.7/* 0 35 029 0.32

(O.39) (O.35)" "
:
'

24 3.3r 0 9/ |
25 4.12 0 22 20:02. 3.9/ 3. /7 0.79 3.00 2 4/ 0.59 |

Ah 0 92 11:39 3.93 3.30 0 43 3 26 2.30 i0. 76 ,

27 027 21:50 4 23 3.19 1.09 3.3_y 2.39 0.94 |;
.

if | 4./3 0.27 19:07 .3.1/ ; ..$D 0 32" 3.25 2.59'O.46'

'

3// 3.3/. O.4/ 0:41. 5.28 ' 3.41 !.17 2.91 2.S8 0. 4/'

'

. . _ . . . . . . . . (2 49) 3. 4/ (-0.71)" "

.2 4 29 0. /T . I:46 ,3. 52 3.63 - 0.5/ 3.70 2 7s ; o. 9S*
| /9:35 3 27 2.44 o.4/"

3 ; 3.79 0.29 \ 2:39_ 3.95 3.23 0. 7z 2.77 2.4G O.32
4 y. 70 0.62. . |i_42 4 34 3.79 0.56 2 29 A./7 -0.03 \

'

f | 0.31 3;,to 4 29 3. &r o.43 3.49 a. 77 o. g7 |
b | 3:2I 4.02. 3.ss 0 99 3 48 a. 7/ o.77
7
8 5 50 0.4/ 3:50 9 13 4. || 0. 72. 3. 58 3.// O.47
9 1 41 0. 6% 3:23 f. 2.y 4 43 0.60 4 34 3.49 0.85~

IO 5 91 c. 78
'// T. /3 0.59 .

It 47/ 0. 40'

I3 5*.96 o. fr 1:00 3.27 4. 7| -0.94 3.43 3.4 y -0.02.
" II:or : s.12 5of 0.89 4 32. 3.90 i O.K2..

/4 5. 93 ' O. 4l ' /A:or| 4 74* 2.yo 2.36' -4.75 -4.S'o!-0.2.5
/S~ f. 29 0. T[ 9:50 3.69 S.03 -/.37 3. 8/ 3.73|_0.66
/(o 5.5C 0.37 , 20:o9 6.05 5 30 c. 74 4 16 S. u" , - 0 7s"'_

.

I7 7.14 0.99 A:92 ; 5.77 5. /3 0.63 4.43 593"'-0.99f'
I2 i(a.la7.0.77 !

I9 5. 95 i 0.96 0:58 ||I.04 * f 30 " S 79 5'35 fS5" - O. /Y
"

.ll. 59) (5.30) (1.14)l"
;

'

20 1.0,t. o.96 , i
'

21 7 97 0.99||I'/4,f.59* f 52/ * 3.0S~# 4.05 5 83 0.12."
" !! !(7.02) (S.S9.) (1.54)

I, p. 97 0.99 ,!3:00 7 76 5SI ; l.95'; 6.73 ,b.!T" O.58 "| 22. (
as t 7.sr 0.39 ; .,

i i i
'

| |
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By
Investigators By Investigators By TMI Computer,

Date 624 HR BERIOD , Time Based on 1 HR Based,on 1 HR

I,

i Gross Un-I.D. Gross I.D. Un-I.D. Gross I.D. Un-I.D.

3/2y g.y9 /. // 5.*40 76/ 6 06, t.Sf (a. f r ! g.3y c.g*
ar 4. 01 0.92. 5:25 2.02. 4.07 /. 95 6.40 f 4.15' i o.'/3 "
d6 7.70 1 9 2. ! :

27 7.26 1.54 '

... ..
2.9 I:3'l f.44 6.27 /. 79 4.94 4.93 0.0/,
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INDEPENDENT EVALUATION OF HARTHAN'S ALLEGATION
CONCERNING ESTIMATED CRITICAL POSITION OURING A
REACTOR STARTUP AT TMI UNIT 2 ON APRIL 23, 1978

J. W. CHUNG

1.0 ALLEGATION

Document, transcriptions and statements were reviewed independently to
evaluate the allegation made by former TMI Unit 2 Control Room Operator,
Harold W. Hartman, Jr. The essence of the allegation seems to be that
during a reactor startup on April 23, 1978, the actual critical positions
of the reactor control rods were outside of the tolerance band (t 0.5-

percentA K/K) of the Estimated Critical Position (ECP), and that after
the critical position was established, a new ECP was calculated by
" fudging the numbers" to conform the measured ECP under the direction of
alleger's supervisor, Brian Mehler, in violation of the startup proce-
dural steps.

2.0 INVESTIGATION

Based on the transcripts of interviews and statements made by alleger,
Hartman, and others, and available plant records and data files, three
separate sequences of the event were constructed; one from the allega-,

! tion, second from the plant records, and third, an expected sequence from
independent calculations and procedural requirements under the given
plant conditions during the startup in question.

Each line item was compared with the documented records and files to
establish the credibility of the allegation, in that consistency and
discrepancy were identified. This investigative report thus includes

: following:

Identification of the reactor startup in question.a.

b. Sequence of Events.
,

c. Independent Evaluation.
1

( 2.1 IDENTIFICATION OF THE REACTOR STARTUP IN QUESTION
,

2.1.1 HARTMAN STATEMENTS
'

In two separate interviews (references 1 and 2),a.
l'
I

Har.tman stated that the alleged startup took place at
midshift (page 47 of reference 1; page 3 of reference
2).

b. However, Hartman made conflicting statements on the
startup date: April or May of 1978 (page 48,
reference 1); between October and November of 1978
(page 2 of reference 2).
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c. Hartman stated that the shift supervisor during the
alleged startup was Brian Mehler (page 44 and 46 of
reference 1; page .4 of reference 2). Even though
Mehler was not his normal shift supervisor (page 48
of reference 1). He also identified one of the other
control room operators as Ray Booher (page 4 of
reference 2) and the shift foreman was Dick Hoyt
(page 5 of reference 2).

.
d. Hartman. testified that the original ECP was 52%

'

withdrawn position on group 6-7 with lower and upper
limits of 32% and 52% withdrawn positions respectively
for t 0.5% delta K band from ECP (page 3, reference
2). He also stated that he continued pulling group 5.

rods to 100% withdrawn position with group 6-7 at 25%
(page 4, reference 2), and that the reactor went
critical with group 6 and 7, at 28% withdrawn post-
tions which was below the ECP lower limit of 32%
withdrawn position on group 6/7 (reference 3).'

2.1.2 B00HER STATEMENT (REFERENCE 5)

Booher acknowledged that he worked some shifts with Harold:

Hartman, and on several occasions on the same shifts with
Brian Mehler. However, he did neither recall being asked
to recalculate an ECP after a startup nor the incident in
question.

2.1.3 H0YT STATEMENT (REFERENCE 6)

! He did not recall the incident in question but ackncwl-
edged that he worked with Brian Mehler.

i.

2.1.4 MEHLER STATEMENT (REFERENCE 7)
s

He did not know the specific incident in question.,

| 2.1.5 DOCUMENT REVIEW
!

a. Reactivity calculation sheet (reference 10) was
signed by Hoyt (0045 hour, April 23,1978) and Mehler
(0100 hour, April 23,1978), and the ECP in the work(

-

sheet was 25% withdrawn on group 6/7. The reactivity
calculation was performed by Hoyt.

b. Shift turnover sheet was signed by Hoyt at 2300 hour
on April 22, 1978, and the reactor went critical at
0158 hour, April 23, 1978, at which intermediate
range detector reading was 10 ' Amps, with RCS boron
concentration of 1262 ppm, T average of 533 F, and
group 6/7 at 26% withdrawn position (reference 12).

|
|

!
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2.1.6 SUMMARY

Even though there was discrepancy in Hartman's recollec-
tions of the date at which the alleged startup took place,
the findings and observations indicated that the sta.atup
date in question appeared to be April 23, 1978 during
mid-shift. The reactor went critical on group 6/7 with
26% withdrawn and the ECP was calculated by Hoyt with
group 6/7 at 25% withdrawn position. The measured criti-
cal position, 26% withdrawn on group 6/7, was below 32% of
the original ECP lower limit, as alleged by Hartman. He
also claimed that actual criticality occurred at approxi-
mately 28% withdrawn position on group 6/7. In general,
Hartman's statements were consistent with the documented
findings, except the approximately date in one of his two
statements (page 2 of reference 2).

2.2 SEQUENCE OF EVENT

2.2.1 BACKGROUND

The reactor contains a total of 69 control rods to regu-
late the neutron population in the core and consequently
to control the reactor power output. These control rods
are divided into 8 groups, and each group consists of 4 to,

12 symmetrical control rods. The groups 1-4 are safety
groups to provide the reactor shutdown margin and there-
fore are in fullout position during normal operation and
startup periods. Groups 5, 6 and 7 are regulating groups
to control the reactor power. However, it is required to
withdraw the regulating group in sequence, starting from
group 5 with a minimum of 25% overlap. Group 8 rods are
axial power shaping rods (APSRs) to control the, axial
neutron flux distribution, and contain neutron absorbers
in the bottom 36" of the rods. Therefore, the APSR group
8 are normally positioned in-the core at its most reactive
position, normally at 32% withdrawn or to a position
determined by the nuclear engineer (paragraph 4.6, page
6.0 of reference 13).

Technical Specification 4.1.1.1.2 requires that the ECP
must be within i i percent AK/K of a measured reactivity
balance. However, the TMI Unit 2 procedure (reference 8)
imposed more conservative limits on the ECP, in that a

|
measured control rod position in percent of the control
rod group withdrawn were required to be within 0.5,

! percent delta K of ECP. Therefore, it was required to
determine the ECP prior to criticality. Also, plant
operating procedure (CAUTION, pages 6.0-7.0, reference 13)
specified that when criticality was achieved out,ide the
ECP window ( 0.5 percent AK/K) rod insertion was required
to achieve a 1 percent AK/K shutdown position.

L
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During a startup operation, approach-to-criticality
procedure (reference 13) required to limit a reactivity
addition rate (by control rod withdrawal) to equal or less
than 1 decade per minute (DPM) startup rate (SUR), and to
employ "1/M' plot (paragraph 4.13, page 6.0 of reference
13).

SUR of 1_ DOM and 3 DPM implied the rates of reactivity
addition into a core, such that the neutron populations in
the core.would be increased by 10 and 1000 times in every
60 seconds, respectively, or "e" times (approximately 2.7)
in every 26 and-8.67 (26/3) seconds respectively. In
other words, a high SUR was an indicative of high
probability of achieving or exceeding a criticality.
However, it is also possible that a high SUR could be
caused by a rapid addition of reactivity even at a
subcritical state. Thus, IDPM SUR limit was imposed to
monitor the reactivity addition rate into a core, and,
consequently, to prevent excessive and rapid addition of
the reactivity during a startup.

As an additional precautionary step, "1/M" plot was
_

, employed to monitor the reactor core state during a
reactor startup. The objective of using "1/M" plot was to
estimate a criticality during an approach to criticality.

i However, "1/M" plot would be precisely valid only if the
reactor is critical in a steady state and if the contribu-
tion of delayed neutrons is neglected.

When the control rods were withdrawn continuously in a
subcritical reactor, "1/M" plot would not be valid, until

: the reactor was in its critical state and steady state.

Because of its mathematical limitation, "1/M" plot would
not give a straight line correlation but would result in a

: concaved curve, which would approach a critical point
' asymptotically. Thus, "1/M' plot during a startup

operation always tends to under predict its critical
point.

2.2.2 SUMMARY OF HARTMAN'S ALLEGATION
!

I Summarizing the sequence of event as stated by Hartman:

1. On the mid-shift from 2300 hours, April 22, 1978 to
0700 hours, April 23, 1978, the shift crew members
were: control room operators - Hartman, Bocher and
other(unknown)

.

Shift Supervisor: Mehler

Foreman: Hoyt

!
. . -.
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2. When he took ever the mid-shift as a control room
operator, the group 5-7 were full-in position.
Hartman commenced the startup by pulling out group 5
rods. The group 5 rods were at 100% withdrawn
position when group 6 and 7 were at 25% (pages 3-4 of
reference 2).

3. The original ECP was calculated by Booher (page 172 !

of reference 11) which might or might not be ap-
proved. During the approach-to-criticality, Hr.rtman
used the Bocher's ECP, which projected that:

ECP: Group 1-5 - 100%, withdrawn

Group 6-8 - 52% withdrawn

Intermediate Range Detector Reading: 10 ' amp.

ECP Window: Lower. limit of group 6/7-32% withdrawn
(-0.5 percent AK/K); Upper limit of
group 6/7-100% withdrawn (0.35 percent
AK/K).

4. While withdrawing group 5 rods, Hartman saw the "1/M"
being plotted.

i

5. Hartman observed a control rod (withdrawal) inhibit
alarm when group 6/7 was withdrawn to approximately
28% position, with group 5 fully (100%) withdrawn.
He~also observed that source range detector reading
(SUR) was 3-3.5 OPM and constant, and intermediate

'range detector reading was 6 x 10 ' amps. At this
point Hartman thought that the reactor was at least
critical.

6. Since 28% withdrawn position of group 6/7 was below
the lower limit of the Booher's ECP window (32%
withdrawn, group 6/7), Hartman felt that all rod
groups had to be inserted all the way except the
safety group 1-4, in accordance with the station
procedure (Reference 13), and thus to achieve 1
percent AK/K shutdown position.

Consequently, he proceeded to insert the rods until
shift supervisor, Mehler, stopped him from inserting
the rod. At this point, the group 6/7 rods were at
15-18 percent withdrawn position.

7. Mehler instructed him to proceed startup, and Hartman
started rod withdrawal again, establishing criticality
and 1 DPM SUR with the intermediate range detector
reading of 10'' amp.
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8. Even though Hartman did not witnessed the actual
recalculation, Hoyt calculated a new ECP after the
criticality, in order _that the actual critical
position was within the ECP window. He also alleged
that the old Booher ECP was discarded into a waste
basket.

'2.2.3 ECP Event Documentation

From the available TMI unit 2 records and data files, the
following sequence of event could be established.

Date Time Reference Event
*

4/22/78 2300 10, 11, 12, Mid-shift was assumed by;
14

shift supervisor: Mehler

Foreman: Hoyt

Control Room Operators:
Hartman, Bocher, Kidwell

12 Plant status;

Reactor Mode: 3

2315 10, 12 Core: 0.6 EFPD

Bcron: 1262 ppm
,

Tave: 532

4/23/78 0045 10 ECP calculation (enclosure 1).

procedure 2103-1.9) by Hoyt
,

0100 10 ECP calculation approved by
! Mehler

ECP: group 6/7, 25% with-
'

drawn (WD)

ECP window: group 6/7
6

17% - 38% WD
:

4/23/78 0100 15 Group 1-4: 95% WD

i

Group 5: 1% WD |,

!
!

L
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Group 6: 1% WD

Group 7: 0% WD

Group 8: 29% WD

4/23/78 0135 12, 14, 15 Reactor mode: 2

Group 6/7: 18% WD

Tave: 532*F

4/23/78 0158 11, 12, 14, 15 Reactor: Critical

Intermediate Range Detector:
10 * amp

Boron: 1262 ppm

Tone: 533*F

Group 1-5: 95% WD

Group 6/7: 26% WD

Group 8: 29% WD

2.2.4 EVALUATION

1. The plant records and data files indicated that when
Hartman assumed the mid-shift on April 22, 1978, the
shift personnel on the shift was consistent with the
statements made by Hartman. In fact, Bocher's
statement (Reference 5) conformed the above.

2. Plant Computer printouts (Reference 5) at 0100 hour
on April 23, 1978, supported the plant status described
by Hartman. Even though the computer inputs for the
control rod positions were from the pulse counting
" relative position indication", there were no objec-
tive evidence that the absolute position indications
were different than these of the pulse counter.

3. The essence of Hartman's allegation was existence of
another ECP, originally calculated by Booher during
the startup. Hartman stated that the official ECP
calculated by Hoyt was second one, recalculated after
the criticality. The records clearly indicated that
the ECP was obtained prior to the cr.iticality.
Comparing those two separate ECPs:

_ _ _ _ _ _ _ - ____ __ - - _ _ - - _ _ - _ _ _
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Time Alleged Booher's ECP Hoyt's ECP

Hartman's Allegation before criticality after criticality

Plant record none existence before criticality

ECP group 6/7, 52% WO Group 6/7, 25% WD
.

ECP Window group 6/7, 100% WO Group 6/7, 38% WO
Upper limit ( 0.35% AK/K) ( 0.5 % AK/K)

Lower Limit group 6/7, 32% WD Group 6/7, 17% WO
(- 0.5% AK/K) (- 0.5% AK/K)

It was quite interesting to note that plant startup
procedure 2103-1.9 (Reference 8), second " NOTE" in
paragraph 4.3.11 of page 14.0, provided a guideline
for ECP calculation. In that, for a Xenon free core
the desired critical position would be between 30%
and 40% withdrawn on group 6/7. Therefore, both
Booher's and Hoyt's ECPs were all outside of the
recommended range. However, let us recontruct the
process of calculating the ECP as given in the
following saquence:

a. Procedure 2103-1.9, page 14.0

Paragraph 4.3.11, for 30% WD - 40% WO
Xenon free core (Reference 8) Group 6/7

b. Logical selection would be 30 + 40 = 35% WD
a midpoint of the range 2
in item (a) Group 6/7

c. Xenon Reactivity -0.46% AK/K

(item 6, page 23.0 of
of reference 10)

:

(Independent calculation conformed this number:
-0.508% AK/K)

d. Item (b) in reactivity -0.7 % AK/K
% AK/K for 35% W/0, group 6/7
(from figure 28, procedure
2103-1.9; reference 8)

e. Core with Xenon -0.46 + (-0.70)'

= (Xenon free core) + (Xenon) =.-l.16% AK/K
| = item (c) + Item (d)
|

L
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f. Item (e) -1;16% AK/K, in % 26% WD
: W/0 for group 6/7 (figure group 6/7 128,2103-1.9)

!. The above 26% withdrawn on group 6/7 would be a
logical choice value for the ECP, and was very close j
to 25% WD group 6/7, the value choosen by Hoyt.
Otherhand, the alleged Booher's ECP, 52% WO k group 1

6/7, was not.only 12% above the upper bound of the
procedural recommendation (30 - 40% WO group 6/7),
but also beyond the normal comprehension.

Hartman claimed that the Hoyt's ECP was calculated
'

after the criticality,.which occurred at 0158 hour,
April 23, 1978. A record (reference 12) indicated
that the reactor actered mode 2 (startup) from mode 3
(Hot standby) at 0135 hours, on April 23, 1978, 23
minutes before the criticality. The fact was that
the reactor entered mode 2 with group 6/7 18% with-
drawn, at which by. definition (reference 9) the
multiplication factor (Keff) become equal or greater
than 0.99. Now, reconstructing the sequence;

.'
a. At 0135 hour, on April 23, 1978, Reactor was in

. mode 2 with the rod worth of -1.75% AK/K, group
6/7,18% withdrawn (reference 8, figure 28). At,

; this point, the reactor reactivity should be at
1.C% AK/K (keff < 0.99) less than the critical
point. This would give the critical point at or
less than -0.75 (-1.75 + 1.0) % AK/K, group 6/7 worth,

1 which was equivalent to less than or equal to 34%
withdrawn p3sTEfon' for group 6/7.

b. Since alleged Bocher's and recorded Hoyt's ECPs
were 52% and 25% withdrawn positions on group,

6/7 respectively, the decision to enter the mode
; 2 had to be based on the Hoyt's ECP. Conse-

quently, the Hoyt's ECP existed 23 minutes
before the criticality.

c. Let's assume that the alleged Bocher's ECP
existed when Hartman took the mid-shift at 2300
hour on April 22, 1978. Furthermore, assume
thee during the approach-to-criticality the
Booher's ECP was initially used and "1/M" curve
also was plotted. Since "1/M" always gave the
critical point before the actual critical point,
"1/M" prediction of the criticality could have
been less than the actual critical value of 26%
withdrawn position of group 6/7.

_
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With this information (ECP of~less than 26% withdrawn
on group 6/7) from "1/M" plot available and assuming
the Booher's ECP (52% WD, group 6/7) was used at that
point, Mehler could have realized an error in the'

Booher's ECP and could have asked recalculation of a
new ECP. Now, with the above information and knowing-

plant status at this point, recalculation of a new
ECP could take less than 15 minute *s. In fact, a mere
correction.of the Bocher's ECP could have been done
within 10 minutes, just in time to enter the reactor
mode into 2 at 0135 hour on April 23, 1978.

However, assume that "1/M" plot was used to decide
the entry into mode 2 without a new ECP. Mehler
should have known already that the Booher's ECP was
wrong, and subsequently made a decision to use "1/M'
result. At this point he had 23 minutes to recalcu-
late a new ECP, prior to criticality. Even this
synopsis indicated that Hoyt's ECP could have existed
prior to the criticality.

4. Hartman stated that he observed a control rod inhibit
alarm when the group 6/7 was withdrawn to approxi-
mately 28% position with a SUR of 3-3.5 DPM. Since
plant record (reference 12) indicated that the
reactor during the startup in question went critical
with 26% withdrawn position of same rod group, the
reactor was in super-critical state by an equivalent
reactivity of 2% rod worth on group 6/7. From figure:'

28, Procedure 2103-1.9 (reference 8);

Rod Worth % AK/K

28% WO, group 6/7 -1.075

26% WD, group 6/7 -1.125

Difference (2%) 0.050

At this point, Hartman obviously added a reactivity,
equivalent to 0.05% AX/K, into a critical reactor.
If 0.05% AK/K reactivity was added rapidly by with-
drawing group 6/7 rods to 28% position, 2% above the
criticality, one would expect to see less than
one-tenth of the SUR (greater than 2 DPM) which
Hartman observed. To observe such large SUR (over 2
OPM), either he had to pull therods out to give 0.5%
AK/K reactivity over the criticality or he was
approaching and passing the critical.ity by pulling
out the rods rapidly and continuously.
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To_give 0.5% AK/K excess reactivity (again, using
figure 28, procedure-2103-1.9), he had to withdraw
the group 6/7 rods to 32% position, at which the
group rod worth was - 0.625% AK/K. -4

Assuming that either-he observed high150R, caused by'

rapid withdrawal or 32% withdrawal position of group
6/7, or he was alarmed by the inhibit alarm,- it was
possible for an experienced operator that a natural )reflex of his training _could have caused =the' stated,

(by Hartman) reaction,' f.e., insertion of| control ~
*

rods. '
, - .

5. Hartman testified that shift supervisor, Meh)er, '-

interrupted Hartman from inserting the control' rods
fully at 15-18% withdrawal position of . group

2101-1.2, when,6/7,
,

contrary to station procedure the
criticality was achieved outside 10.5% AK/K ECP
windown. Station procedure 2102-1.2, pages 6.0-7.0,

,

" CAUTION", clearly stated that only one percent AK/K
worth of the control rod was required to be inserted
from the critical point. Since Hoyt's ECP was 25%
withdrawal position of group 6/7,1 percent AK/K

~

equivalent rod position would be 18% withdrawal.

position of group 6/7 or - 1.75 percent.dK/K rod 6.

. worth position in figure 28, procedure.2103 -1.9
*

(reference 8). Therefore, not only Mehler's instruc-
tion (according to Hartman's statements) was correct
but also, it clearly indicated that;, Mehler was using
the Hoyt's ECP.

3.0 CONCLUSION
d

i 1. Hartman's statements were appeared 'to be, in general, consistent
with the station documented records, except existence of erroneous'

ECP, which was calculated by Booher, as alleged by Hartman.

2. Evaluation of plant records and data files indicated that Hoyt's ECP
appeared to be used prior to criticality.

3. Even though no objective documentation or records were found, the
alleged post-critical instruction (preventing to insert the rodsi

I fully when the measured critical point was outside the ECP window)
by Mehler to Hartman was consistent with the plant procedure.
Hartman apparently misunderstood the procedural specifications given
in " CAUTION", pages 6.0 - 7.0, procedure 2102-1.2-(reference 13).

4. Hoyt's ECP was consistent with the procedural requirements (refe-
rences 8 and 13), and no objective evidence or need to " fudge the
ECP" was found.
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5. Records of "1/M" plot were not available.
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