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Post Offi::e Box 480,

Mm J
Middletown. Pennsylvan:a 17057
717 N44041

August 30, 1979

-

John G. Kemeny, Chairman
President's Commission on the ~

Accident at Three Mile Island
2100 M Street, N.W.
Washington, D.C. 20037

- Dear Chairman Kemeny:

During the Co= mission hearing held on May 30, 1979, a number of questions
were asked regarding problems encountered at the Davis-Besse nuclear power
plant prior to the accident at Three Mile Island (TMI). Other questions in

ithe same hearing related to documentation of certain events at Davis-Besse,
and to our knowledge or awareness of the Davis-Besse problems through receipt
of such documentation. I was asked specifically to determine from our
corporate records whether we received NRC Inspection Report 50-346/78-06,
covering the results of NRC Inspection and Enforcement Divisions inspections
conducted at Davis-Besse (Tr. 57-58).

.s Inspection Report 50-346/78-06 (Enclosure 1) was issued in April, 1978,
-

presenting results of inspections conducted at Davis-Besse in December,1977
_ - and March,1978. The report covers a number of subjects, including a loss

of pressurizer level indication which was experienced during a transient at
Davis-Besse on November 29, 1977. The discussion of loss of pressurizer level
indication, due to volumetric contraction of water with reduced temperature
(" shrink") following the reactor trip in November, appears on pages 2 and 3

~
under the section "Further Review of Reactor-Turbine Trip with Loss of Offsite
Power".

- -- -

As we have indicated to the Commission staff in prior correspondence, we
did not receive a copy of Inspection Report 50-346/78-06 prior to the May 30

-4
, hearing; af ter the hearing, we obtained a copy from tke NRC's Public Document_;
Room in Washington. -

--

~

We have performed a further review of the official notices that we received
- --- or could have received regarding the November 29, 1977 Davis-Besse transient.

We regard such official notices to include materials sent by the NRC or by the
-- -nuclear steam supply-(NSSS) vendor (in this case Babcock & Wilcox) ("B&W").

This review provides considerable insight into both the substance and format
of incident reporting available to us prior to the TMI-2 accident.

-

The existence of the April, 1978 inspection report is mentioned in the May,
1978 issue of the NRC's Monthly Operating Units Status Report (NUREG 0020)
(the " Grey Book") on page 2-30 (Enc.losure 2). However, the brief summary of

.
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of this inspection report contained in the Grey Book makes no reference to
the November 29, 1977 transient at Davis-Besse. The Davis-Besse transient
is adirectly referenced in a letter dated February 2,1979, from B&W to
Met-Ed (Enclosure 3) requesting information on incidents of loss of pressurizer
level indication. The B&W letter transmitted to Met-Ed earlier correspondence
between B&W and an NRC inspector in which the NRC sought information on events

all B&W plants which resulted in loss of pressurizer level indication dueat

to shrink. In response to B&W's lettsr, we provided information on two
occurrences where pressurizer level indication had been lost at TMI-2
(Enclosure 4), and we sent a representative to attend a B&W meeting on loss
of pressurizer level indication held on February 13, 1979, in Lynchburg,
Virginia. At the February meeting, B&W presented the results of a 1975
analysis of loss of pressurizer level indication at Arkansas Unit 1. Based
on the comments at this meeting, no action was deemed necessary for the TMI
plants. To our knowledge, no other utility present at the February B&W
meeting took action as a result of that meeting.

Other possible sources of information from B&W have been reviewed, but
none have been found that make reference to the November 29, 1977 transient.
No mention of it is made in the minutes of B&W Owner's Group meetings. And,
while Met-Ed receives weekly Operating Plant Service Bulletins from B&W, the
description of the November 29, 1977 incident included in these bulletins
(where it is incorrectly identified as taking place on November 30) (see
Enclosure 5) makes no reference to loss of pressurizer level; in any event,
the brief nature of the discussions included in these bulletins renders them
of little value in promoting understanding of complex transients.

The last document I have enclosed with reference to the November 29, 1977
transient is a letter dated March 29, 1979, and distributed by the NRC to
Atomic Safety and Licensing Boards and parties to pending NRC licensing
proceedings, including Met-Ed (Enclosure 6). This document contains a number
of attachments, all of which are internal NRC communications or excerpts ,

thereof, and none of which were received by us in any form prior to their,

distribution with the March 29 letter to Licensing Hoards. Included among
those attachments is the January 8, 1979, internal NRC memorandum referred to
at the May 30, 1979, Commission hearing. Needless to say, we had no access
to the information contained in these documents prior to the TMI-2 accident.

Recognizing the Commission's general interest in the notice that we may.

have received of problems experienced at other plants and its particular
interest in the event experienced at the Davis-Besse plant in September, 1977,
we have tracked as well the various reports of that event through and including
our receipt of the reports.

.
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Enclesures 7 and 8 are Licensee Event Report NP-32-77-16 and a
Supplement thereto ("the Supplement") submitted to the NRC by the Davis-Besse
licensee (Toledo-Edison) following the incident that occurred at Davis-Besse
on September 24, 1977. As the Licensee Event Report (LER) reflects, that
incident involved a trip of the Steam and Feedwater Rupture Control System
(SFRCS). This trip of the SFRCS increased primary system pressure causing
the pressarizer power relief valve to open. This valve then failed to close
resulting in reduction in primary pressure and subsequent safety features
actuation. Initial operator response and action was similar to that at TMI-2.
Met-Ed never received a copy of the LER or the Supplement. Generally, Met-Ed
has not received LERs regarding any plants outside the GPU System.

A copy of this LER might have been received in the GPU Service Corporation's
offices in New Jersey through an informal arrangement whereby the Edison Electric
Institute collects LERs of member utilities and periodically distributes them
to its me=bers f or their information. We have been unable to determine, however,
from our files or those of EEI whether this particular LER was sent or received.

We have now determined that notice of the September 24, 1977 event at
Davis-Besse and the ensuing LER was available to us through several sources.
One source is the NRC's Monthly LER PWR Listings, dated December 8, 1977
(Enclosure 9), where information on the Davis-Besse September 24, 1977 event
appears in a nine-line summary on page 39. This document was received by !

Met-Ed and routed through the Licensing Department at Reading and the Training
Department at TMI. The Training Department reviewed the report as to the need
f or possible guidance to the operating staff. No action was deemed necessary.

A second source of information on the September 24 event at Davis-Besse
was through the November, 1977 issue of the NRC's Grey Book (Enclosure 10),
where a one paragraph description appears on page 2-26. A follow-up item
appeared in the December, 1977 volume of the Grey Book on page 2-28 (Enclosure
11). These documents were available in the Met-Ed Generation Library in -

Reading and in the Training Department at TMI, but the Davis-Besse incident
was not identified as requiring action.

A third possible source of information appeared on pp. 2-3 of the
December, 1977 issue of a publication titled " Current Events - Power Reactors"
from the NRC (Enclosure 12). This discussion, while far more detailed than

. that contained in the above two NRC monthly reports, did not mention the
operator action at Davis-Besse -- throttling the high pressure injection
pumps -- which was an important aspect in our accident. Additionally, the
Davis-Besse transient is discussed under a section on valve malfunctions,
not operator error. Thus, the organization of the document does not readily
direct one's attention to operating procedures. Finally, while Met-Ed was
to receive this publication, the issue that appears as Enclosure 12 cannot

' *
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be located among company records, suggesting that this particular issue may
not have been received. This same discussion was reprinted in a commercially
circulated publication known as the Atomic Energy Clearing House in its
January 9, 1978 issue on pp. 17-18 (Enclosure 13). The Atomic Energy Clearing
House is received both in Reading and at TEE; copies at TMI are circulated to
certain individuals with directions to take note of specific items. Though
this document was circulated to Met-Ed and TMI personnel, the Davis-Besse
event was not identified as requiring action at IMI. (We should note that
the monthly LER PRR Listings are also typically reprieted in the Clearing
House docunent.)

Finally, a commercially published newsletter from Nuclear Power Experience,
Inc. (NPE) discussed the Davis-Besse transient. This document is received
monthly in the offices of GPU Service Corporation in New Jersey, and is not
circulated to Met-Ed personnel. The July, 1978 issue carried a summary of
the Supplement (Enclosure 14), which provided considerable detail on the Davis-
Besse event, including the operator's throttling of high pressure injection.
Among the docens of items repcrted on each monthly NPE 1ssue, some reactor
events are identified by the publisher as " Alert" items, meaning that they are
believed significant from " outage causing, generic, safety, etc. standpoints"
(Enclosure 15). The Davis-Besse transient, which appears as Item 95 on page
4 of the table cf contents for the July, 1978 issue, was not identified as an
" Alert" item.

With respect to the NSSS vendor, Met-Ed representatives at the B&W Owner's
Group meetings have no record of the September, 1977 event being mentioned at
those meetings. At one B&W User's Group Meeting, there was cursory mention of
the event; the enclosed minutes of such meeting (Enclosure 16) confirm that it
was given only limited attention (see page 11). Finally, the September 30, 1977,

!

issue of the B&W Operating Plant Service Bulletin contains a two paragraph
report on the event (Enclosure 17).

Other than the enciesed reports, there are no other publications regarding
.

the September 1977 event through which we would have been inform 2d. A table
summarizing the information on the September, 1977 event contained in each of
the sources available to Met-Ed or GPUSC is attached as Enclosure 18.,

.

The documents enclosed with this letter are intended to provide the
Commission with an illustration of our actual notice of information on certain~

operating problems encountered at other plects. We chose the 1977 Davis-Besse
events because of their relationship to the accident at Three Mile Island and
the attention these particular events have received.

I do not mean to suggest through this letter that information was not
available in addition to the documentation we can now determine we received of
these events. All LERs and inspection reports are at least available in the
NRC's Public Document Room in Washington. However, it is not more information

.
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on every event which occurs at every nuclear power plant that is needed by
utilities. What is needed is an interpretation and prioritization of the
vast number of items to which every licensee is now exposed regarding both
insignificant and significant problems experienced at other plants.

Our company's review of these materials did not indicate the real
significance of Lie September,1977 event nor its applicability to TMI
operations. Nor did the reviews of the same materials by other utilities
or industry consultants cause them to analyze the Davis-Besse events any
more closely or imaginatively than we did. In fact, as the record of the
hearings before this Commission vividly reveals, only two individuals may
have grasped the full nature of the September, 1977 Davis-Besse transient,
the indications on plant conditions that the transient provided to the
operators, the operator action based on those indications that took place at
Davis-Besse, and the potential effect that such operator action could have on
the actual, but unrecognized plant conditions. Moreover, these two individuals
who may have gained an understanding of the significance of the Davis-Besse

(Mr. Dunn of B&W and Mr. Creswell of NRC) apparently did so after focusingevent

on that transient for an extended period of time; they did not gain their
appreciation from the review of reports on that event from the myriad of other
event reports available in the literature.

While we plan to intensify our efforts to review all documentation we
receive of transients and events that occur at other plants, the potential for
real benefits in our review would be greatly enhanced by effective presenta-
tion of the information we receive. Met-Ed would welcome the Commission's
recommendations in this area of nuclear industry communications.

Sincerely

/ ~

^R. C. aciir

RCA: bas
Enclosures

,
cc: S. Gerinson, Esq.

Ms. B. Jorgenson

1
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OTTICI OT INS?IOTION A*C E5707.0tM;:::

T.E0:0N 11:

7.epor: so. 50-3:t/75-06

*o:ke: No. 30-346 h :ense No. N??-3
,

'.i:ensee: "eledo Idison *cepany

Idison Pla:a
300 f.acison Avenut
toledo, CE 4365*

.

Ta:ili:y Na:e: Davis-Sesse Nu: lear Power 5:stion, Uni: 2

inspe::icn A:: Oavis-Sesse Site, Cai Har or, OMp

inspe:: ion Conducted: Decer.ber 6-5, 1977 and P.aren 6-5, 1975

hY j)A

inspe::or: j . 'Of /f
.

't
l' .

A::e:$anying Personnel: T...A. Connaugnton

k thMd/OApp;:ved Sy: '.; . S. Ti::le, Cnief
hu:les: Suppor: Se::icn <

inseettier Su==arv

Insee::ien_ er De:eeber 6-3, 19?? and P. arch 6-E. 1778 (Reecr! !; o .
% -3 e:?r-O-_t
Areas insn ettf P.outine. unannounced inspection cf startuo testing,
natural carew.ation performan:, and follovup associated wi:n red
drop inciden: whi:5 c: curred in De: esser 4,197*. Tne inspe::icn

involved 35 etsite inspe :c: . urs by one NRO inspector.
Of the three a er.s i.spe: ed, no ite:s cf nonten;!ianceResults: t

were acentified in two areas. One iten cf ner.:c:f..an:e .as ::en:-
ified in ress:d to star:up :esting. (Infra::ica - Tai;u:e :e fe;;e -
procecures - laragraph 6)
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DIT A**.5

1. Persons teetacted

'7. F.urray, 5:stion Superintenden:
3:.1: :. Te:hei:41 Ingineer**

W. Creen, Adeinist:a'tive Coordinator
J. Linge f elter. Nuclear and Petter ance Engineer

Ine inspec:o: also :alked with and in:erviesed c:ner h:ensee
c:ployees, in:1uding re-bars of :ne techni:al and :perations
staffs.

* Denotes those attendits the ext: interview.

2. Further teview of Reseter-Tu; tine Trie wi 5 Less ef Offsite Power

C Eovenhe: li, 1977, a : tatter tri; cc ir.
a pat:b panel used for startup testing.yurred cue te a sh:::' Sin:e the reat:c: was

cooled witn the reacter cocian pu=ps ::ipped. tne licensee de~
sired to use data a: cumulated during :he event to support the
conclusion that suffi:ient na: ural circulation capability exists.
The inspe: tor reviewed : harts, da:a and logs associsted with
the event in order to as:ertain whe:ner the data and conditions
un, der which the event occurred allowed an a:: urate de:c;:ination
of naturel circulation capability.

In ene exi interview the inspec:c stated that based upon his
review, the data did not adequa:ely supper: the requirement? 'f
the natural circulation test. Subsequent te this the licervk
presented the data to NRR in a coeting held Teoruary 7, 19i$.
ly letter fro: R.1. Boyd to L. E. Roe dated February 16,1978, i

NRR infor:ed the litensee that tne natural circulatica wo -it
have to be perf ormed per their ce==itment in the TSAR. !#is
le ::: did allow a defer:ent s? 10 days before the tes: ;ad ::
be perfor:ed.

During the review, the inspe::c: n:ted that the pressuri er level
indi:stien had gone effscale fe approxi= :cly 5 =inutes, and :he
mini =u: pressuri:e; leve! was not known. ne licensee 1s:e:
furnished the inspecter w n a calculation :na: the leve. fell
approxi=a:ely i in:bes below the lows: level sensing :a;. Inis

1/ II inspe:: ion Rp: No. 50-346/77-34
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I calsd s:!sn assu ed Loc: ' he: leg te perateres were :he sa-se
j as Loop i hot les te peratares. A::ual da:a f: '.:ct I ho

ava!!able. F.evie. :: F.~3 pressure da:aleg r e perat. es ere act snesed several pressu:e variati:nsassocia:et with the reactice:e
on the oroe: cf 50-100 psi during the event. Tne licensee
=ain: sins :ne indica:icas are erroneous due to f aulty ins:rs-
=entation. Dis:ussions with a reseter opera:c; and review of
con::cl roo. s :ip charts tend to confirm the licensee's
position :na: the readings ve:e faulty.

=f cen:o:p'.ia'::e er devia:!ans were iden:ified.No .:e-a

3. p.eview :" h eseed pod 5sak !veatI *

g

Cn De:ecos: 4, 1977, at 10:33 p.s., saf t:y.y:t groaps 1 and 3 -

d:cpped in:o the core withcs: explana:icn.J- Generate eu pu:
Power af:e theprior te the event was a;proxi=ately 140 MWe.

rod d cp was approxi=ately SC .We .

At 9 :51 p.t. , the li:tasee had su:cessfully :: pleted auto
transfe: on "A" and "Z" safeguards busses si=ultaneously. This
transis: was accocpanied by a computer alar =, ''Any ~;ip Levi:e
3/ Tripped."

In add!: ion, :he CRD prcgra=r.er indicated a fault. Ele:::::i:
technicians vere i=:ediately dispatched to determine the cause
ef,the alar =s, but they could no: deter =ine tne source.

Tne operato; recalled seeing safety groups 1 and 3 d cpping.
k'han *.e safety g oups drop;ed, rod groups 6 and 7 withdrew
fro: 26*. and all withdrawn. Using a rod speed of 30 in/=in, i:
can be interred that it took the cperato about 40 se:onds :e
take manual con::01 cf the control rods af te: the saft:y groups
dropped.

It was deter ined afte: the rod drop that Technict! Specifica-
tions require that the reacter cust be placed in Mode 3 in 6

Gene:ater power was de:reased to JC .We and the tu Dinehow s.
breakers ::ipped at a;pict.iza:ely 11:15 p.:. Kod groups

output taken into the5, 6. and 7 were then inserted and :he rea::::
shu:down mode art a snutievn cargia calcula: ion perfor:ed.he:

After the event, :he rod cent;:1 sys:e: vender was ces:a::ed.
Pe:sonnel f ce :he company reviewed the even; and exa=ined :nc

1/ 1II ::P 33-77-100, dated 12/ 7/77.
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cir:ua:ry, tu: :ould ne: deter ine :he cause f:: :Se dre; ped
rods.

iden:ified.
No items of noncoe;11ance or deviations were

beter-inatiec at Power
t. Ite view of Res: ivir, coefficient

No.
reviewed da:a and ic;s asso:{a:ec with Tes:29, 1977. Review of;ne inspe::::

;P $00.05.1 which was perfor:ed Noveteer fa
:ne reas:ite:er :ra:es reves;ed res::ivity oscillations o*he period of the variati:Ss was 873:33i-
rougnly sinusoical fers.se:onds and the a=pli:ude was approxiestely 1.5 p::.mately 4 *

Reactor power during the test was 4**..*

ine li:ensee attribu:es the oscillations to flu::ua:Lons in s:cangenerator level and to :ne resulting variatices in water te=peratureA
occurring in the downco=tr region of the core.to be less than 1*Tand density

vender rep'resentative es:i=sted the effectThis representative states that
variation in cold terparature.

sir.ilar os:(11stions have been noted at another of tne vencor's
,

the oscilla: ions diminish as power in:reases.sites and sna:
reactivity data mus: be corre::ed

Be:ause of :he oscillations, the Tigure 1 shoss :he benavior of
to tesove the oscillating cr ponent. 6

too rea::ivity trate during the movement cf control rod groupsis measured it:re:en: ally by reed
a.nd 7. Groups 6 and 7 movement
swit:5 outputs.

the reactor coolant syste= Tave wasof the test,
During the condu::This resulted in 3**J limits being re:tived on totlowered 5'T. Since this was twerpe::st, the licensee did a
setpoint calculation for the 3;*,: li=it. Inis analysis showed that
steam generators.

fles

the valug progra==ed into the cal:wistion for rea:ter coolantIne licensee sta:edlb/ar/ loop) was probably in error.(67 X 10
that when full power cperation is a:hieved, the setooin:In order to avoid the ET*J limits

progra:

vill be preperly calibrated.
probles, the liter.see issued a te=porary procedure thange toFurther review cf
lo.er the Tsve se: point *T ins:esd of 5'7. i t. a futurevil; a. sit data rede:: ion and ttke placethe tes:
inspettice. inis ca::et is :ensicered unresolve?.

br ere *ie t e:t er Sve tet Review3.
incere Detector Tes:ing, and ST 5023.03,

A review of TP 200.24, Channel Calibra: ion, was perf or:ed en Dece oer 7
Incore Instru=en: several questions have arisen.
and 8, 19*7. From :his review,

sa al=es:
perforred a: 75: power wi n Tave increased 5'T show* est

cc plete das; ng of the os: illa * ions.
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Se::ic- 7.3 of !? E;*.. e unter "A::e;;an:e Criteria" states,

horr.alized p:.et ec:re::ed $750 value ;lets f: es:* : ing are
resse. sale and cer.sisten: wi:n respe:: to si-ilar sy._ e: i:al
striegs and/or general f.ux shapes as de:e:::eed by NPI per 6.E
(5033.03)." There is some uncer:sinty as to what constitutes
" reasonably and consistent", and :nerefore, veether er no: 7.3 (!?~
E00. 0 is definitive enough to be censidered an atteptante

criteria.

ST 5033.C3 was written and is perf:::ed te sa:isfy Te:nnical
Spe:ifi:sti:n 4.3.3.1. calling f:: a :nannel celitration whi:- coes
not in:lude the neutron ce:e:: ors, ta be perfer=ed at least en:e
per 1B con:hs. 37 $ 03.C3 is esser.tially a :he:k of :ne s:ftware
used to a.alyze de:e:::: sigt.als and a eo=parison, te:veen de:e:: ors
loca:ed in similar sy ::: i:a1 s:riegs. Tne "A:ceptance Criteria"
for this coe.;arisce is as des: iped in :ne previous iter.. IT 5:23.03
is no: clearly a c annel calibration by definition.

Infor=a:ica concerning the :: a: cent cf background dete::or. signals,
now deleted free the incere data analysis, was unavailable a: :he
time of this inspe::ict.. *

Technical it.f=r=a:ict on tne aluminut oxide insulated detectors
currently in use as part of tne intore detector syste: vas .unavail-
able at :he time of tnis inspection.

These ite=s are considered unresclved 4: this tize, pending further
inv'e s t ig a: ion.

6. Fe! Drer* Testier at 40 Power

Tne inspe: tor interviewed personnel and reviewed reccids asso:iated
witn rod drop testing at 40* power. The fellowing sequen:e of
events along with co=ments was develeped.

Pretest meeting notifica:lon10/25/77 -

11/26/77 Pre:est che:Llist ce=pleted-

Checklist ite=s in:16ce: - Pro edure review ccmplete and
approved

- Pro:edure available
- Pretes: cefi:ien:y lis:

pre;ared

.
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- Pretes: fefi:ien:ies resolve:
pe* A:ninis |a:ive tire * .ve
1801.04, Resolution of Tes:
Deficiencies

TP 0$00.29, Irepped Cen:rol f.ed Tes:, run firs: :ime.11/27/77 -

Proteture Phase ! Prerequisite s.t.* s:stes tha: :ne
axial power snating rocs will se ;:si:ioned to estat".ish
a near axial ::: alan:e of nea: :ers. A::asi inza'an:e.

was en ene order =! - 101 a :ne star: cf :ne tes:.

sPhase II of test not perforced c: hove:be: :7. 1977)

Procedure $:ep 7.1.. states to ch:ain da a specified by
the Core Power Distribution Proce:ure, TP 0500.11, Se::ie:
7.0. No retore was found of En:losure 1, Prerequisite
and P:ocedure Signeff, for this step. *his step was
verified as co=pleted.

Procedure Step 7.1.8 states to repea: S t e p 7.1.1. Again
the Enclosure i data was not fourt for this step. ,Tais
step was ver.ified as completed.

Procedure Step 7.1.9 states te use Ir.:1:su:e 1 to co= pare
quadrant power til =anual calculaticas with : hose*

generated by the co:puter. In:losure 1 fo: this tes:
was not found. This step was verified as cc:ple:e?.

Procedure Step 7.1.19 states to cal:ulate cini um :::3R
and the maximu: LER using a copy of In:losu:e 2. A copy
of Enclosure : was no: found. *nis s:ep was verified as
cc=pleted.

The following is an entry in the chronologi:a1 tes: leg
at 1400 hours: " Reviewing the da:a, we have found :na:
th e 1".*/ f t criteria was not =et. ~ne proble: spoears ::
be in :ne initial rod position vai:h resulted in a;;;oxi=a:ci
71* 'O pcsitio: of 6/7 wnen 5-7 was at C* C. Ideally,
the 6/7 position would have 78 (100 .? ' inser: ion lici:).
but cue to s:a!! rod wor:n errors, i: was tet. Tne
aceitional 5 on 6/7 will preta:1 be suffician: :e
::dify tne flux tistritution to =es: the G/ft c :teria.
The tes: will be rerun (only ne 5-7 red a: 0: C per:ien)
with an initial red position of approxima:ely 7 en
6/7 vhich snould put 6/7 a: 7 3: *.': wnen 5-7 is a: 0* C.*
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A:-inis:tative Pr::ecere A: ;5";.0a. ? esc;.:.:n cf Tes:
Leficiencies, defines deficien:tes a: "A cevasti:n tre.
an au:nori:ed req;irer. : do:ument . a com;cnen: or
system identified pri r to a tes:. Juring a test. o:
during the review of tes: results :na:, were it to renain
un:orre:ted, could adversely affect design and safe
operation of the nu: lear power plan at any time thro;gnout
tne expe:ted lifetime of :he plan:.

The extrapola:ed value of :iE7. to 2001 power yie*. sed a
value cf 20.f r.*/f:.
a::eo:an:e :ri:e r., a c.,

.. .. .... .n ex:er s o f :n e ;;o:e dureThis was i :. . . a :.. . at: the .e:.ni:a.

Specifi:ations safety li=it basis of 10.!. W/f:.

See:ica 7.1 of Adminis::::ive Prc:edure 1801.0- sta:es
tha: if during the analysis of the test data and the
review of the tes: results it is determined tha: the

- a::ep:ance criteria were no: met, the deficiency shall be
docueer.:ed en I=clesure 1. In lesure 1 is en:i: led
"Leficiency Report." Not filing a Oeficiency Tsepor: per
AL 1801.04 is tensidered to be an ite= of nen:::plian:e
with Technical Specifica: ion 6.5.1. .

*

Not notifying the N10 per the requirements cf Te bni:a1
Specifi:sti:n 6.9.1.E.i after the extrapolated value of
IC.liR exceeced 23.I. W/f: is considered to be an unresolved
ites.

>

12/3/7' - Pnase i ef *? 0100.29 was rerun. W en the :es: was
performed. the tes: leader obtained the shif t fore =an's
per=iasion te run the tes:. *he tes: leader checked
off sele::ed steps of the pro:edure :: be perfer:ed as
follows:

Steps 7.1.1. 7.1.2, 7.1.6, 7.1.7. 7.1.S, 7.1.10, 7.1.11,
7.1.16, 7.1.17, 7.1.15, and 6.1.10.

The steps perferred were not verified and da:ed. Se::len
6.2, Phase I, Prerequisi:es, were n:: verified and dated.
Eo: eve: a :e:perary precedure thange a::o=;anied the
performan:e of sne test :o address ne procedure codific-
ation. Perfor: irs tne tas: vitneu: an ade uately reviewed
and a;preved procedure is an apoaren: .: : of nrnec=pliance
vi:5 Te:hni:a1 Spe:ifi:s:ict 6.E.2.
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A; sin, the tes: resul:8 failed the atte n an:e ::i:eria it.
t r.a :ne eaxiru: linear hea este ex:rapolated to 00*
po.e r was 11.1 i: ~ / f t.

Again, there was no notifi:atict cf 19e I;RO ptr To:*.ni:a!
Specification 6.9.1.8.1.

12/17/77- Test Deficiency Report filed by tes: leader.

Tes: Defi:ien:y Reper: sta:es "Ixtrapola ed values of
tLER exceeded fuel cel* li=i when ex rapola:ed :: 10*:
TP. Values a:ceptable if ex::apolated to trip se:pcin:
:f 75: plateau (53: TP)."

vend::The re:o= mended a:: ion was to request :ne rea::::
to review extrapolation to:nniques :o eli=inate unne:essary
conservatis=s.

The responsible set:ict head did not sign the Deficiency
Report until February 17, 1978.

~

The Defi:ien:y Repc:: was no signed =ff as noted by the
plant supe rint end er.: as of the date cf the inspe::icn.

On December 15, 1977, the test progra: r.anager reques:ed*

vendo review and coc.ments by issuing a Request fc:
Review and Cc=ments 0;o. 186). Tne request states tha:i

the enclosed *est docu=entation includes no :est deficiencies.
A note at the be::c: of the request s:stes, howeve:,
**This is a preli=inary review only. The ec=;1ste package,

for review will be forwarded followir.g resolutice cf :es:
deficiecey." on De:e=ber 16, 1977, the vendo; noted in
their co=ments that the extrapola: ion of linear hea: ra*e
to 100:4a11 power does act cast the a: eptan:e criteria.
however"'an extrapolation to the next everpower : rip
setpcin: (85* cf full power) vill ::eet the a:ceptance
criterion and does not represent a safety con =ern for
testing a: the 75 plateau.

The vender stated that they were presently evaluating
conse rvatis: in the extrapolation and vo.ld provide the

:..is test deficien:y pric: 1: fit.ishing theftsolution t: "

75; testing. Until such resolution was provided, the
tes deficiency was a rest sin: to increasing the over; ver
trip sa:poin: above 132.

.
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5e:::en *1 of AD 15091.0 sta:es tna: :ne tes: progra:
manager will main: sin a leg :f :he s:a:us of all tes:
ceft:ien:ies. As ef :te da e of :ne :nspet:::r., t r.e
oefi:ienty associated with r.ER had ne: been 1:;ged by :ne
tes: program manager.

On January 20, 1973, the vender sen: =e=o SOM :;o. 335 to
TE".c personnel whi:n actressed revised hand calculations
for Tg, T and LER. Salient points in :ne ee:o are asu
folioss: "''

1. A radial local peak cf 1.066 :an be ur*d based en
our improved core :ocela. (SOM 253 cased rey 23,
1977, had des:ribed a radial local peak of 1.10)

2. Tne calculation of LER should use the densification
spin fae:ct for the axial level vnere the peak
occurs and no: the fa: tor for the 9 foo: level.

Licensee personnel reviewed S0.*. 333 and reauested addi:icnal
information whien was farnis:ed in SOP. 336 dated January 3.,
19''. This memo explained "!ne hand cal:ula: ion of LER
uses conserva:ive f a:: ors which add a total of ! corre:: ice
to the calculatier.. Two cf these fac cts (paak to average
seg::ien: power = 1.04 and the radial local peak - 1.066)'

total 10.9: and.are picked to conservatively to c ver any
power dis:ribu: ion.

. The enline computer curve / surface fit routines calculate
these f actors for the spe:ific power dis:ributica presen ,
and her.:e, generally calculate nu=ders less than or equal
te tne hand calculation numbers.

On :he firs: dropped rod :es:, the enline ce=pu:er
calculated 3.8% as the ec=bined factor of these two
ite=s; en the second test the cesputer cal:ulated 2.43.'
The vender concluded that the 10.91 fa:ter could be
repla:ed with :he aforenantioned values te calculate ELER.
The resultir; calculation yielded a M'.E* cf 15.S* KW/f:
for the test perfermed er. Neve:b<r 17, 1977, and 19.10
KV/ft for tne tes: perf ormed en De:::ber 9,1977.

SOM 335 also s:stes fa:ure :alculations of LER shcult
cen:inued to use the :enservative fat: ors lis:ed SOM 235,
and if acy fur:her lici:s are ex:eeded, a ce: ailed ar.alysis
of that poser distributica .ill also b: required.
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7. Review of Cuadeser Power Tiltire Durine Rod Dres estier-

Review of online computer tal:ulated tilts a: the dropped rod O'
withdrawn c:ndition on Nove=ber 27, 1977, revealed the following:

~ Ouadran VI XY Y: V

In: ore 12.504 12.474 -9.6516 -26.097
Ou -of-; ore 1.539 10.223 6.7556 .1.il:

Tilts osserved a: the 500 withdrawn condition en Nove=ber 27, 1977,
were:

W Y: V
_X XY

- -CN a d r a r.: -

In:cre 1.6494 7.559 -6.25' 5 -9.97559

Ou:-of-Core .5931 6.2744 4.5303 -11.40-

A review of the incere versus out-of-core values for til: reveal
signifi:sa: differences in quadrants W and Y:. The resser. f or
these differences will be examined it a future inspection. 1: was
also noted that out-of-co,re channel 6 was reading approxicately 10%
lo>er in power than the actual power level. These sa::ers are
considered unresolved.

,

E. Unresolved !!ees
.

' Unresolved items are matters about whi.h : re infor:Atien is
required in order to ascer:ian whether they are a:cep;able
ite=s, ite=s of nonco=pliance or devia: ices. Unresolved ite=s
are identified in Paragraphs 4, 5, 6, and 7.

5. Exit Interviews

The inspector cie: vi:h li:ensee representatives (denoted in
Paragraph 1) on Dece:ber 5, 1977, to su= arized tne findings of
the inspe::icn. One following itets were discussed

a. Review of the Novesser 29, 1977, even: vith regards :o
natural cir:ula:ica capanility. The inspec:or re uested
: hat the test be concu:ted as per the ;recedures. LPara-
graph 1)
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t. Eeview :! :ne Dece-oe 4 197* saft:y ;;:wes red dr:p.
(Paragraph D

;:wer deter =ination.
c. Review of rea: tivi:y coeffi:ien: a:

(Paragra;h O
data. (Parag;aph $)

d. Keview cf inscre syste:

following :::..i:=er. s were =ade by the li:enses:Ine

:oolan:Tau'.:y instru=en:stice associated with rea::c
syste: pressure monit: ring vill be inns:1;a:ed an repaired

a.

if necessary,

An analysis will be provided to deter ir.e :he mini =a pressuri:er
b.

level a::ained during :he Nove:per 29, 1977, even:.

an analysis of the Nove:be; 29, 1977, ev+nt vi:h regardsThatc. to natural circulations capabili:ies vill be forwarded to
:11 f review. This analysis will intiuce a decasled
des:ription of the conditions surrending the event.

fur:her :oni:c:ing of the rod conteci sys:e= vould bed. Tha: concerning theexplained in the licensee event repo::
December 4.19 77. e. vent.

On Mar:h E, 1571, an additional ext: in:erview was held with :ne
I'c11 cuing ite: discussed:

The perf er:an:e cf rod drep tes:ing at the 40 power plateau.

Lack of netifi:stion of NEO regarding !!*.liR li=its. (Paragraph 6)
4

b. Lack of filing a Leficiency Repor: after acceptance criteria
was ex:eeded. (Paragraph 6)

Lack of proper review an2 approval of pre:edure used during
testin; which took pla:e on De:e:de: 9, 197*. (Para;;:;h 6)c.

:enterning the es:ifi:a:ict cf the NEC. :hein reply te :he .te:
licensee stated they felt that the axia'. i balse:e expe:ienced

represen:ed an ove:1y conserva:ive ::odi:icnduring the tes 10*1:e conditiens that would be experienced a:unen ce=paret
';i:h re;ard :: filie; a Defi:icn:y ?.eper: after :nepewer.

first test, :ne li:ensee agreed tha: a =is: axe was =ade. The.

li:ensee also cen:urred the: tanagement cont:cis ever :he :cs:
run en Dece=de 9, 1977. were nc: as norrally exercised and :h::

centrols would be :: e for exer:isedc:re emphasis en canagemen:
fer further testing.

A::a:h=en :
Ec:::ivi:y Onar:'
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c. , e n.~.. w.

.

c

: . :e . an;.s ...

Servi:e !'a..ager. - *

Eab:sek & '.'114::: *.

?.C. Osx 1250 *
* *Lynchburg, Virginia 243*$

.

tear Mr. Jnnis:
.

Three.P.ile Island Nu: lear 3:a:1cn, Uni: (T:C-2)
Less of Pressuriser Level Indica: ion

In response to your letter of Februs y 2. 1979 concerr.ing loss of pressuri=er
level indi:stica, t'ne following ansders to :he questicas refere,nced in the !.*ROletter cf January n , 1979 are.provided:

1. Two o :nr er:es hrve :: ken pla:e fellerirs reactor trips which resulted
in loss of presreri=tr level indication. ''

.
.

2. Metropoli:nn Edison Cor.pany -

3. ~hree P.ile island, Unit 2

4. a. Acril 23, 1978

b. November 7, 1976

3. Yee - a. Ins;a:cien Re; :: 75-17, dated hay n,1973
LI?. 78-033/17, da:ed Esy 8, 197!
Spe:ial Report, da:ed July 24, 1975

b. Inspe :ien tepert 76-22, dated ::ove-ber 30, IC78
Spe:ici Repor: 73-63/99%, da:ed Jcnuary 30, 1979

1. Tell: ti .; es:5 =f th.:se two eve .ts an e. lue: ion 'res tnde te deter =ine
:he e!!c:: en the Ken:::: Coelan: Sys:en.

e. In :he 1.pril 23, 1972 event, althrugh :he ;;easurizar level
!nti:::19: had ;:re bele. sers, real r.:. s danens ente tr.c:
:nc core rensined covered :hrow;heu: :ne :ransien:.
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t. 19 the :*o"e-:er 7. 19*! aven:, al:heag5 :.e presswri::: ;ere;
iM1:ation hst gene beis. :ero, a vol. e =f St.: ;;al;: .s of ve:e-
re ained i: :he pressarire: The ::'re re.ai.ed :: vere: :r.r e.;n-
ow: :Le : ansie.:. *

: o even:s concerting loss of pressuri:er' level indi:a:lon have c::urred at
Three P.ile Islanc I;ni: 1 daring .eperation.

.

As currently scheduled, I will st:end the s:ra:egy matting c . Tuesd y, -

To: aar 13. 13 ! a: Lyn:hburg.
.

.
Sincerely, '

,

. .

.'"w,-s. , .s* .W / / s..LC's.
* )

tir ,, T. Eilbish '

Super-risor ,eneration *itensing.

.n. . .u. . . .> . . as......

.

.
.

.

.
b::: F.. ::. Klinga an J. L. Seelinger ! "

G. P. Miller C. R. ForagemeryJ. E. Loga.. J. C. her'oein -
.

L. C. Rogers
' |S. L. Smi:h .

L. L. La'.fer
.

Tile: 62.0006.0003 (31*J) ;

63.2627.0000
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Ee 64The uni t, opera ted a t 10026 full \.

%$ 80 iase ne ra to r g r oused la.s a.
tJe w e l u ped caui paa.ser w i l l be, reduced to i tst tu

on er a11 re e k . pa.m.,m c t11t i s. 2. t:0 A 2y !

genase*ator ainut. Ja si I k/ W/ 7 */ .
1a ktyp 1* ,

Ol'!M E U Q

A val ve pea sse t lesak aat the pre s sur t a ar n ow er l as wes1 top wees repa i red .
Theem e.s;o nua ry sys team at:tivity 41 =si t 6retur1ned to r.u:0 full po cr oss 12/ts/ 7 7.. air t- ven te de. se r t.a.g, uu t t i 12/7/7/. Tlae unit,Th 01SC 3 era.k i t. saa t ne. en va l ees tead ma -

ipower la A e s s.s oncewsm d at a ca tae of 1% every e19ht huurai.. . . . ~

_OCt,est s: ti1

The u n i t. wa s, p l e.<,ed on l i nes at 04bD uss 12/4/77 T hee Aer akaer 1 44 brwasker
ou t*7 p= tim * *sa s 43 cava , al4.uur .
During phyes i c i. todtm a pow e 1. sit w a s, ob e.c r w ed . A rai lurae to couple unaat.1 p u.<= c insean o t o u r.ud

ma ase t sewt eia-d to tse their s:aumm uf s toi s t11b The
a,ee t t wa s,

s h u t ds,6.s e to coa.p le tJee ApsM esad hhs.u lta 1.es bacec on lins, 12/10/77.. Asso.1

At m aso u t (1160 on 12/3/7/ dur's's.u 'h:C syns te nu heatsass.fm11 er J ewqu i rs e.g coul css;.cn aand rep l ac mea t. .

.4tC o uem., "C" uppair m=m1
'

he: 1 n.atlW '1tulaLs(.t all Inuueuh . haw a.es11e aJa;, wen . the f'ou r* LJ g)huas)= w o rc ia. n o u . ku u.o w.1ve. 1,u un u. 1 1..i tori the s otor m u w t~=u reup.i A Tbh. work
,

itch -ad to ca.u switch r.11.d
open r .a t us 4.,4. i ci. f u e r s.u r- n l ay s.d e etuin tu ps,we r .

Cel ti ca l i tyeva s a c te t ae ved an t 1300 a,s . 12/u/7/.
Atter- L ease c p6wa.1 cm tam a. t A . t hee sess.or turwas salaced 1,.a oss tJim I t o.as at 2100 stuura en 12/3/7/.

*f t een u se i t -i na ges ere e:ritlyat /LJ E f as t i puwa r i n the po e
w e. c.. ) m t i san 34.am es .7M14

4Jn1 t opere T.esd at 100% Tul1 power el1 weesas.
6$&rQtD_ P.FFD #80 .- 1

'' Te , unot . rmauce*Es ko
I ON. full prawear* mnct the turtirse tuern o f't l i s s=. et 0700

hours on 12/.s/17 Tt. cass1ng a. t.u da. d es L8. e rw m of the ciani ng tienge a. t.eassede.sk ewire retur4u d and tJ.= 1.urs, f ne w.m a. back oei l i v.es t. 11#00 boura. ori
1?/3/77. 1 s , ues 4 t a. hes 's d es1, Ob% fu 1 's pu

e *:4 p e r*fascuni 1.urta i ns: ests ves raw r*
+

%#de 4 %se tonalE1J6Q FW44 Leet. La|3d thy ttse6 tu ris18Mtv 4refwdusF.
Dur$nQ thee teJn t.i . ot t.s Esf itMt

teml wels s te.c o. Y et (J t es C ldta. O J,es ts 10 $ ept s .
"$ tees Wal m se wa a. Farpen 1 r%d m e ed di.e 41 1

retJJ rvee#4 to 100s full pu r- .s t 1/l.O laou rs ue. 12/5/77. 7tae asesi o saperatesi est)00$ fulI pOhu.8 I' t%ser DW I hade F* OI IJ9e e.e.e s .. "
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IJnit opera ted at o r- near 100% full pu er- our1nts the ree por't recrie>d exc.ept.for the woe A ly a. r ts =du l ed cuesaissam m e- tube c'lemnfog mend a st.estaas t.% to 104 atthe tw e t e.sa t e.g.s u1' t i.e report .m. e . o da.. tu es ee e mo t l 'J e t t u e p r ue, 8 c== 1:n tp=. tu rtsfe.e ye t, es e no r* we I was cas e t ru I Aya teen .
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sure resultin: in tne pressurize power relief valve to cyan, anc this valve faile;'

to close.

,

1

0:-dittees Site- re Oecur-ea:e: The plan: was in Mode 1, vi:n ?mwer'Of/-) *fl.
ano Leac CT T.) * 3. *

t

!
t

! se s::t S tier. e* C :u- r ce: A: 2131 hours on Saturday, Septe bar 24, 1977, a " half
:::p" of :ne STROS was ani:12:ed by as as ye: ' unknown cause. This initia:ed the
closu:e of :he 5:artup ieeawater Valve TVS?:A, w.ich suppl es va:e: : t he ::: . :
Steas Genera:e (50-2).

l.
. The rede::12n of wa:e level in 50 2 resui:ed in a :: respendi g rise in R03 :a n-

| erature and pressure. ' nen the RCS pressure res:ned 2255 psis, :ne Pressurize:
?cuer Relief *,'alve lif:ed nine times : hen s:uck open. The discharge f ro. the
Power Relief Valve goes tc :he Pressurize: Quench Tank and vi:h :ne Power Reliefs

Valve in the sta:k open posi:1on, :ne Pressuri:e: Quencg. Tank Rupture Disc
ruptured, and the escaping staa: cau, sed increase in Con:ainmen: pressure.

The Reactor Operate: observed the pressuri:e leval rising c: above 290 inches,
and he :.anually :::; ped :he reac:or. The systa= was now in a cocidow. and depres-
suri ation cycle. 'Ji:han six =inutes, the pressure had rea: hec the sa:ura*;cn
pressure for :ne cc:respondits te=pera:ure and s:eam began to f or: vi:hin the ROS
causing an insurge of water in:o the pressurizer. Pressuri:e: level ven: :o :s
=axizu: (320 in:nes) .

A: app;cxima:ely 2155 hours :ha ope.ra:m:s de:e =1:ed tha: :he ?cwer Relief "alve
had stuck open, and they issir.:ed i: by closing the block v:1ve. This ac:1:n
ter inated :he ?.03 oepressuri:a:1on, and re: very of RCS pressure and sucseque .:
cooldown to Mode 5, Cold Shut:cun followed.

The LIM *TINO CON 0!!!ONS T05 OPERA!!ON were exceeded fc five Technical $pecif t:a-
tiens: .

.*

1. 3.4.1 Rea::er C elan; leees - Two Rea::c Coolan: Pu=ps .ere ::1pped
cu Lns :ne an: cen: :o .;::: fur::.e: hea:u:. The required a: icn f::
Modes 3. a. and 5 was me: in that ei:her a Rase:e; 0: clan- Pump (?.0?)
was in opere:1on, c: one Decay Eta: Ren val ?u p was in cpera:1:. ::
all : =es.
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2. 3.4. 5 te en- Gene-t ers he level in bo:h s:ta: ge:: era:::s ven: belev
15 :cnes.

.

3. 3.l. 6.2 Ceera:te.a '.eakare - During :ne in icen:. :here was a pressure
bouncary leasage a c grea:e : nan 10?M uniden:ifiec leair. age.

4 3.6.1.6 Coatainet- svste-s *-rer al *-essure - The contai::en: pressure
ex:eeded :ne 15 an:nes W.G. ailovacie.

3. 3. 7.1. 2 Aniliar . 2eehater Svs e - Au-kiliar- Teedva:er ?urp 1-2 f ailed
to a::aat f ul. soe e: upcc receiving ini:ial star: signal.

N0*I: *he AC !ON 1:e=s for the a^ cove spe:ifi:sti:ns were me in tha: :he uni:.
was in Eo: Standby v : .in 6 nours and Cold Shu:cou . .-.:hin :ne nex: 30 heurs.

De s i ?-ta ti?* Sf Artarer.: Cause ef Ceturreace: "he apparent cause of this C :ur-
resce was ceterzines :: ce a nali :: ; =c=r.1:ic: free 37115 Channel ; causing
valve TW3?7A ec close. he cause of the hal! trip was no posi:ively de:er ined
al:hougn er:ensive inves: iga:icn has revealed several loose enne::icas a:
:er.inal boar:s vna:h could have been :he cause..

.

r
Analvsis of Oe ur eace: There was no danger to the heal:a and saf t:y of the
put. : or to statica persennel. 1: vas de:ertised tha: the 5:ea: Genera:o: No. 2

was boiled dry during :his in icent. , Babcock and *.'ilces nas reviewed :he ::an-
sients en the pri:ary sys:e and nas ceterzined :ha: :nese ::ansten:s are witna
the design transien:s allowante for the primary systa=.

s

invas:1ga:ict into the failure of :he power relief valve revealei :ha: the clese
relay was missing fr== its ::ctrol cir:ui:. This relay previves a seal in
circuit vtich holas :ne Power Relief Valve open until :he ?.03 pressure drops to
2205 psig. With the relay missing :ne Peve Relief Valve closed vnen the 1"!

];ressure dropped belov :55 psig and re-opened when eressure rose a=ove 2:55
psis. Thus. the valve cycleo cine times in rapid sue:essien ta". sing failure of
the pilo: valve ste:. resulting in the Power Kelief Valve :: renaan open.

The No. 2 Auxiliary Teedva:er Pump did no: se to full speed cue to binding 1:
the turbine governor.-

.

All otner systems func:1oned as designed.
.

.

Oe- er:1ve Ae:te.: Since there was no posi:tve deter:1:stion of :he cause f
:na naif trip in the STROS this systen vill Se acni:ored curing the nex: Sever
esca14:i=c to de:ee: any spurious signals. P'..ms are aise bei .g ca rele:et :=
add acti:1onal annuncia:cr alar = vincows fr:: .h : 57R03 a'.e :o seal + .ay da;:
condi:icn.
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he ? wer 7.elief Valve uas repairec and re:urned :c servi:e. The =iss .; re.ay
was replaces. Tes:ing of :ne Power Felief Valve vili ee ::cple:ed ; ::: :s
?.oce ..

The binding in the Auxiliary Teed Purs "overner was iden:1fie: and :ne governors
were returned c the f ae: cry f =7 modif t:a icns to preven binding. ?est modif1
caticr. :es:1:s vill be :::ple:ed on :ne Auxiliary Teed Pu=ps ;;ter :: ''co e 2..

Fai;ur Oa::: One previous :::urrence of a half trip ini::a: ice f :ne !??.*5
o::urrec.
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Dache: ::o. 30-3:6
Licensa ::o. S??-3
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%

Mr. Jznes 0. ".eppler *

ge;1c .si Dire:*:r Te; ion !!I
O!!::e of Inspe:: ion a-d ? # reenen:
U.,s. Nelear Re: la:: 7 *- 'ssice

.

77? 7 osevel: ?.:21
Olen Ellyn, ~.111ncis 60137

Omar Mr. Keppler: .

Sup'pleme.n: to P.epor:a'cle C::urrence K?-32-77-15
Davis-lasse L:: lear ?over 5:a:icn Uni: 1
tste of 00:errenre- Sa- t-be- 20 IC--

Ia:losed find :hree ccptes of Licensee Ivan: ?.epe r: h*?- '-77-16 Supplenent, whi:h
.

1. bein.g su':ni::ed in ac::rdance vi:h Techr.ical Specifica:i== 6.9 c provide addi-

:1cnal infornatiet of :he subjec: occurrente.

*
Fica:c :::s this rever: cisc satisfies :he's=ecial 90 day rep =r requirenen: cf

Techni:a1 Spe=' fica:ica 6.9.2 for :he I$sigency Core 0:.cli:s A::us:1cn on Sep:an-
var 24, 1977.
. -s

. . .

Tc*krs truly.
. . - ..

f CWmm a-

/M [Terry D. Murr:7
Statio: Superin:enden:
tavis-Easse h : lear ?o ar Station

*

:M/J7.L/1A
.

Incicsures b::: L. E. ?.oe
J. S. Orar.:

ec: Dr.'I:ns: t' 1genau. Dire:::: 1. C. Novak

Office of Inspe::1.n and Infor:enen: J. F., larker
Inc1: 40 ce;tes supplemen: J. C. Lenardson

P. P. Anas

Mr. 'Jillian.O. M:0:na14. Dire::=; Dr.'t.alph E. 1.2:p.
Cffice of !'.:narement Mr. Charles M. ?.1:e
Inf o:- ::ise :n: Pre;re- Cont;:1 Mr. Warren E. Nyer

Inc': "a :caics Su;-ler.:n: Edisen Ele::ri: Inst::ute
Cenps:- %: lear Rev ew Scart ::e-J:
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On Septe=oer 2.,1977, a series of even:s cc:urred e :he *.*"'#*"'
Unt: 1 which resulted i= cepressurica: ion of the pri=a.r s m "* ''7.- a
so mal opera: ng pressure cf 2130 psi to 900 psi in a;;; w.3'" '~
=inutes, a:d the :elease of appr:xi=a:ely 11,000 gallons oi * * # ~['
the fo= of s:ca: -ithi: :ne con:ai==e:: Carough the pressm *''
quanch task rup:ure disc.

On the after:oon =f Sa:urday Septe=her 21, 1977, the =ain :" O''# ""*
shu: down to repair a leak in a pressure sensing c=nne :1on 0" a stea=

line fro = the turbine g=ve=1:g valves :o :he turbine 1:13:. * * . "'

ac:or was being held =ri:ical a: app;c=1=a:ely 7: ther=al p # '
.

i ~A: 2111. hours, a spurious half trip oc:urred i= the S:ea: * * * * ' "
7upture Oo::::1 Syste: (STROS). "his caused the s:artup isa!''*;*#
valve et the 1;o. 1 s:aa: gene:ator (vni:h is :he ==r. 21 f e=J P'#,'.
No. 2 stea= genera:or level, vcich then resul:ed in a ser=.d f"h ~ ythis poue: level) to close. Closu:e of :his valve resui:ed in

.,

'',"#
of the SH OS for :his cendi:ics a-d a:i== of the 577.00 " "'3d---d

12.itia:1cn closes both =ain s:ca: is=la: ion valves and ini:1M ** 'eed-'

unter flow to be:h stee= generators f r== their individual :::"*"''#*4*a d 'dsry feedsu=ps.

- } The half trip and resulti=g full ::1p of the STROS causg a r= !" .a .

te= oval f rc= the pri=ary syste= and a corres; ,ndins t"P*#"[''',,7
--

it hea:

pressure rise is :ne P ::ary systa=. ~he pressure ase 1: the i. '4 .ary.

systa= caused the p:essuriser peue; relief valve s lif . Thb"*['then rapidly estilla:ed closed-:o-open app =xi=ataly nine tim ** * * *
re=ained i= the f ull open posi:i==. ,

t

'"ne te=perature rise it the pri=ary sys:e= caused a increv= I" *

pressurize; level, and the operato =asually tripped the rea@" ^
high pressuri:ar level approxi=ataly rue =i=utes af ter the ba g r Q
cm the S nCS occurred.

The pressuri::: power relief valve, in :he full open posi:1 W . '' I
reduced the primary systa= pressure, and a Safe:7 Tea:u:es AC""

-
"

Syste (STAS) trip occurred a: the 1500 psi se:pci=: of tha P W"" #I
The power relief valve discharge goes to the pressurD*'sys tee..

quench tank, which betz=e overloaded and overpressurized, . sol "# g~m~.,e
y

..
a*.a1 minutes a.,:e: rea:::: rip the rup:ure dis in this tank r* g :.u ve. d.

to overpressure, venting the staa= in:o the contain=ent. A W'*"*t=.2:ely
20 =inutes af ter rea :or ::1p, the opera: ors diagnosed :he r=***"' g '.

the primary syste= depressuri:ation as being the power reli d
the control ro== closed :he a:o:crized block valve ab"'8 $ ' .9

' ' '
and fre: * '

power relief valve, ter=1:a:1=g the loss of pri=:ry cociant !"'"'*cc::ai==e.n .

Subsequen: " " n 4 actionepera:c; action using =akeup pu=ns and hign pre-r- <

pu=ps s:abili:ed :he prit:ry sys:e= pressure and pressurizer , # p~ ,' " * *
centrolled shu:cern to cold snu down conditions followed.

_

:. M. % :p = w, x w- .uus
4w~, &. 4,4::f07W>**L.y:.u a
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Le:Jj : physic-1 da=23e f == the inciden: vas t: :he reflet:1ve me:a1*

insula: ion ce the lower par: cf :ne No. 2 stea: genera ::. vai:. :e-
ccived the je: of s:es: :::ing fre :he pressur :e euench tank. A
ventil:::.ng cut: in :he area cf :ne cue =:n tank was d1= pled and re: ired
snaightening. ? en:y-:hree panels of refle::ive 2e:a1 insula i==
required repla:c==nt. Int v in : the ==. ait=en: vas =ade at C550 Suni:y ,
Septe=ber 25, 1977, != cleanup opera:1:ns.

Ano ba; event oc:ur:ed in ~he course of this inciden: that did to:
con:ribu:e =a:arially :o the above eve :s, bu: did resui: in the No. I
steam generator scing dry. "his was the failure of :he No. 2 auxiliary
f eedpu=p to =c== up := full speed following ths 57#.".3 ::ip. '"his

feedpu=p came up to app;cxi=a:ely 2600 rp= and s:ayed a: this level y

u::11 app::: =a:ely 1.2 =inu:es [d,,,*
with no flou :o the s:es: genera::: - ,.

the cperats:s pla:ed 1:s een::ci 1: =a=ual ani af:e reae:c: ::1p, whe:
I brougn: 1: up :s f ull speed (c =encing f eedva:e flow :: :he s:ez . 3%.generator).

%, J:.
ne depressuri:ation of the pri==:y system resulted i= stea= f c :stic: ,

1: the pri=.ary system, bu: evalua i== has shev:. there was no appreci ble.

boili=g 1: the core. *he pressure /:e=nera:ure ::ansients 1: :he pri=ary
syste: ec= pone::s i=:1uding :he.stee: ge: era:=r, reae::: coolan: pu=ps
'and fuel were severe, but asilysis and su'esecuent pu=p testit6 has
shown tha: these ::ansients are withi: the design allevables and tha:
no de=1:a :al aff ac:s are to os e=pected on the pri=ary sys:e=, pu=ps
or fuel. .

Syt.:e:/ce=ponen: =alopera io or f ailure occurred in three areas: 5i'10s

(half-::17 initiati==), p;easu-izer pove: relief valve (oscillati== and
failing 1: the ope: position) and amilis y feedpu=p (failure :o c:=e
up to full speed). The causes of these =aloperatics/ failures have been
1:vestigated and co;;e::1ve a :ic: take: to preven: recu=ence.
Additional syste:/eocip=ent todifica: ions have been ce=pleted c

- ini:1a:ed, and addition:1 : mining has been ini:1ated to s=engther
the systems intelligence available to the opera ::s a=d facili:a:e
operator action.

. At no ti=e during the sequence of events was there any jeccardy to the
health an/ saf e:y of :he.public or plan: operators, and there ucs =c--

release r f radica :ivi:7 to be es.-ir=::en:. A::ivi:7 levels within
the cont ainment at no ti=e i=peded cos:si=:ent a::ess.

All sa a:y sys:e=s perf er:ed their desig f===:1cns in the p =per
manner Operato a :1en cas ti ely and p cper throughou: :ne sequence
of events.
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M :he ti:e this i= iden; o::: ed. :he rest:iteter da: legging
syste: uns in service which ree::ded a: high spee: a nu=ber of
syspe: parase:ers :ha would :: have oeen available on such a time
base :nrougn ner:a1 station ins::.:=enta: ion and re:ords. his in-
for=a:1:n, together vi:h the cc puter alar: les;ing, has pe i::ed
a very de: ailed ple::1=g of the ::ansien: conditions 1: the trimarv
and secondary s/s: ens keyed to :he sys:e=. co=oonent and comrator
ac. ions. This da:a is plo::ed on four Figures 1: Ixhibi: 1.
Figure 1 is an 11-=i=u:e plot of pri=ary syste: para:e:ers frc
one (1) =inu:e pri:7 :o even: ' *-'s:i== (57?.0S half ::ip).

Figure 2 is a 130- inu:e plo of :n=ee pr.=ary syste parz e:ers.
71gures 3 and 4 are 05-cinu:e plo:s of pressure and .:e oe:a:u:e

.

for s:ta= genera:crs No.1 and :;o. I respe::ively.
1

he ever: star:ed a: ti e 21:34:20 (! = 0) on Sep:e:ber 24, 1977.
The plant was is Mode 1 vith Power 0";.~) = 263. Le .: 2:bine had been
shu:down earlier 1: the eveni=g to repair a leak 1: the =cin staa
line a: a ins ==es: c===ec:1o be:veen the turbine stop valves and
the high pressure urhise. M :his ti e a half trip of the 5:ta: and
7eedvater Ruptdre Con =ci Sys:e: (57?.05) was initia:ed bv an unkno
cause. ' he trip closed the s:c;:=p feedvater valve to 1;o, 2 s:can
generator and stopped all ieedvater to this generator (a: :his lov |
power level the cais feedvater b'o:E valve is closed, isoln ing the |

|

sai: feedua:e: c ===1 valve). Tne lov level ala:= vas rea:hed in-- ~~ ~ ~ -

No. 2 stem: generater at 7 = 24 sec. 3efore the cperator could
iden ify ami c:=e:: the p chle=, :nis lov level in No. 2 ::ea=
generator correctly produced a full trip of the 57?.05. This =ip
closed the main steam isolation valves and f eedveter isola: ion valves
in both stez: generators (! = SS sec.). STROS inicia:icn also star ed

, both auxiliary feedvater pu=ps. Tne ===ber one pu p perfor:ed as-

*
intended, however, n=ber two a# dary feedva:e: pu=p only case up
to 2600 rp , insufficies: s feed its stea= geserater ("o. 2).

*:he loss of feedva:er, firs: :o one and then both s:aa= generators,
caused an increase 1: reac:or coclas: te pera:ure, which resulted in
an increase in pressurize level and remeter coolct: sys:e: pressure.

~
A: 2 f 5 PSIO the press =izer ele::retz ic relief valve re:sived an
open signal. During the nex: 40 seconds, it received open and close
signals, cycled close-to-cpe: eine ti=as and :he: re:.11ned cpes. Tcis
provided a conti: :ts vent path frc: the pressuri:e :s the c;uench
tank.. Vnen pressuri:er level rose to 290", the epera:or sanually
tripped the remeter (! = 1 sin. 4* sec.). Energy escaping through
the ele::To:::ic :tlief valve and =ait stez= relief valves caused a
rapid cooldov: and depressurization of the rea::c coolant system.

' Rea :~; coolan: syste pressure dropped to 1600 7510 (T = 2 in.
51 sec.) ini:izting the Saf e:v 7ea:ures Aciva ict Syste: (STAS) .
7t.is s:arted the hign pressure injet:1c= p==ps and closed certain
co::ain=ent iscla:ien valves.

.
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* 'i:n :ne ele::::n::i: relief valve ::11; coer.. :he :;uench tanh
rup:ure dis: rup:::et (T = o cin.), iclieving stea: in: the
con: sin =ent.

1*aen the rea: or ecolen: sys:e= pressu:e de::yed :: :spr:xt:stely
1500 pst; full hig. pressure inje::1:n flou was esta: h sned zad
started :o raise pressurizer level. A: T = 6 :: . 14 set. the
opera:or s:c; ped the high pressure injet: ion pu::s. (~he opera: ors

had been heavily involved before this :i== 1: regain 6s seal hj et-
tion flov := the rea: tor coolan: purss which Psd been s:=pped by the

,

STAS a :ua:1on. By T = 5 eb. -20 sec. the appr=pria:e STAS sienals
had been overridden and me:=al flows res ored :o che seals of the
pu:ps). Reac:cr cociant syste: pressure ===:isued to decrease un:il
sa:uration pressu;e was reached and steam bega: te fo:= in the rea:: r
coola=: syste= (approx 1=a:ely T = S cia). This ::used a insurge cf

i vater O:o the pressuri:er and :he pressuriser level ves: off scale
at *20 inches. During : tis level 6 :: ease the operater, seeing.

average rea :or co=1.::: syste: ta=: era:ure and pressu-1:e: level
increasing, stepped one reac::: c= lan: pu:p it each lo:p (T = 9 1.)
to reduce the hea: inpu: into the rea::o: coolan: sys:es.

Due to decreasing pressu:ain No. 2 stea: genera:er, the 57?.0S syste:
gave a low pressure block persi: signal a: T = la =in.13 see. T'ais e

a.lar:ed the operater to the low level and feed condi: ion of No. 2
staa: ge.nerator. He blocked the lov pressure ::1p (T = 15 =in.
IS'sec.), :cok r.anua, con::al of :he speed of No.1 a"'' ary f eet-
va:er p.=p, which ce==enced f ull f etiv..:er flov to No. steam
genera:== (T = 16 ein.) . The opera::: saw :he rapid addition of
cold feedva c into No. 2 steam genera :: vas d::pping the rea===r
coolast systa= tempera:ure ane reduced the feedva:e: addi: ion :o
this generator.

.

.

,
A: approxi=a:ely T = 21 =in., i: vas deter =ined tha: the power relief
valve vas remaining open and :he block valve was closed, iscia:ing
the pove: relief v:1ve on the pressurizer and s:opping the ven:ing
of the remeter coolan: systes to the cuench tank. A: T = 31 cin.,
pressuri:e: level came back es scale. A: T = 41 min. the operat=r
started a secend =akeup pu=p :o : y and s:cp the pressurize level

'
decrease. This addi:1en:1 cold va:er star:ed :he rea=:o coolant
syster on a slow decreasing te=pera:ure ::ansien:. A: T = 43 =1n.,
pressu 1:e level rea:hed the low level interloch and cu: off the
pressuricer hes:ers. A: T = 49 =in. the opera:o: s:arted a high
pressure injection pe=s to try and s::p :he de:: casing pressurizer
level.

% e level and pressure in No. 2 ster: generator agais dec cased to
the poin: where the STROS.g ve a icv pressure blo:k per=it si;nal.
The operater again blocked the ::1p and, through :anual soeed con:Tel

,

of its aur.iliary f eedvater pu=p, res:ored level and pressure in No. 2
stec: ge era:or (T = 51 min.)
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k*ith pressuri:e level well on its way Oc recovering the =ser::::
s:cpped One hign pressure 1.9je::100 puro (7 = C :.r.. S sec.) . A:
7 = $7 =in. he res:ored rea :c; =ccias: 'akeu: fiev :o ner:al. 2:s
s: pped the slow det:tasi:g rea ::: coolan tercera:vre :::.nsien:
which started a: 7 = 41 =in. All plan param::ers were n:w fully
under :or.:: 1 and :ne pla.: sas brough: to a steady s: ate ==ndi::::,
and a scr=al plas: =coldown s:ar:ed.

3. S'SO.C'.'.T.'r M.O.CC:
.

A. Cene al

n ere were three sys:e=s/c==:enes:s where cal =peratiet er
; failure o: u red duri=g :he event. D ese are:

1. Stes: Teedvater ?.upture C=c::a1 Sys:e= - ST?. 3 (half-::ip
initiatics) .

2. ?over Relief Yalve (oscilla:1on.and ' 'd g i= the open

posi:ics)

3. Au:.iliary 7eedpu=p (f ailure to c==e up :s full speed)

. _-- --
n a 577.05 is a saft:y sys:e= designed to provide feedva er :o

~ ,
the. steam generate:/s for re=cval o., decay .nea: .r== :he pri arv
sys:e= under a variety cf hype hesized plan: cperating condi:i==.s.

i

nese hypothesized cc:diciens include loss =f n=:021 'eedva:e:
flow, s:ca: line breaks and feedvater line bruaks. he cc p6 -

nen:s of this system include sensing syste=s, logic and ' .1:iatis:a
syste=s, 2 % stes: isola:1cs valves, s:aa: :urbine-driven
auxiliary feedvater puros, f aecvater iscia:1cn valves, aus Mary

* stea: and feedvater supply valves and cross c ene : valves. A
des::ipcion of :his syste is con =ained is 7.2.151: C of :his
report.

. A hall ::1p cf :he 57305 initia:ed .his even: by closi=g the
start =p feedva:e valve to the 30. 2 s:e:: genera:::, which-

resulted in a full ::1p due to lov staa: generato level. nis
spu:ious c 1:adver:en: half ::1p, and pessible reas=ns for 1:
occurring, are discussed is more detail belev. , .

.

The pressurizer power relief valve is a 2h" pilo:-e::uated
relief valve conne::ed to the :cp of the pressurizar with a
=oter-operated isola: ion c; block valve located in the line
i==iediately ahead of :he relief valve. ~he pu pose of :his
power relief valve is to provide a means of relieving pressur-
iter pressure withou: requiri=g opera io cf the spri=g-loaded
ASC Code relief valves.e
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Lcring this even:. the power-opersted relief valve opened.
osci1*.a:ed closed-:o-coen and :nen f ailed :o : lese and
re=sined in :ne epet posi:ien. Opera::: action fr:: the
con::o; com closed :he isola:icn valve ahead =f :ne p:ver
relief valve abou: 20 : sutes after reac::: ::1;.

"he reasons for the oscilla:icns and the f ailure cf the power

relief valve to close are dis:ussed in ore de::il below.
ne s:ea tu:bine-driven at=:ilian feedva:e pu=ps are a part
of the 37105. Upon initiation of the SECS, -he au::iliary
steam supply valve to :he feedva:e pe=p :urbine opened as
called for. n e No. 2 auf11ary fecewater pu=p tu::ize :::e
up to 2500 rp= and remained a: ::is speed rather'than c:n-
isuing up to 36C0 rp=, whit.. is the desis speed. Opera:c

.I ac:i:n a: If. =inutes after rea:::: ::1p brougn: this pu== ur

to desigt speed by placing the ::n:: 1 (it One cc ::cl o=)
in =anual. Tailure of his p:.=== to c::e up to speed did no:
mate:1:11y contribu:e to this evest, but did result in the
No. 2 s:ez: genera::: boiling dn, which added :n the ::ansien:
condition 1 the primary sys:e:.

The reasons for :his feedwa e pt p turbine to ec e up :s speed

are dis:.:.ssed in de: ail belev.
.

7. Sn05

n e ini:1 sting event was a S:ea= and Teedva::: 7.upture Con::cl
Sys:em (S77.05) Channel :.mesen:ary one-h:1f ::1p f == as unkno
cause th : ven;. back :o nor:al before the f.ta ion :: outer could
record the source. His one-half ::1p caused the fciloving

e

even:s:
.

1. The s:artup ieedua e ==n:: 1 valve (S?u.) on s:ez:
generator No. closed. n is caused a loss of feedvater
incide : en staa: generator Ko. 2.

2. A one-half ::1p on Channel : sealed in on both =ai:_
steam line isola:ica valves CtSI?). nis one-half ::1p
deenergi:ed at leas: one solenoid valve c each MS:7
and resulted 1: a "M: 5:= ism 1 ( ) 7:b'" al::= en :he
s:ation ce=pu:e fc: bo:h ES!V's.

This nomentary one-hal? ::1p could have been caused by
a spurious cen a=: cpening or a loose cenne:: ice it. a
vire in a S H OS input signal f == a stas: enera:c Icv
pressure sviter, a stes: generate; icv level bis:able c:
a main feedea:e high p; essure differen:ial suitch, ne
==sentary one-half trip could aise h:ve been caused by
trouble internal to t'.e 577.05 cabine:s. All pessible

causes were investi;sted. As a result of this investiga:ict,
it was deter ined ths; an inpu: buf fer card had f ailed.
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O. Au-t li z -- T e e e u-- N-M - e S v e -- e -

Tae auxiliary feed;un; No. O failed c a::elera:e :: the
nc =al speed cf 3600 :,n. he s:e: iscla:i:n valve opened
preperly and the pu=; =a:e un := amou:.2600 ;:. ~ae gove =::,
a Toodaard Type PO-Pl. vith a speed changer ==:o: d::.ving the
manual speed se::ing knch, was calling f e: a higner speed
(the speed change: ester was :urning in the'" increase" dire -
tirn). As recuired, :he governer was laft in aces :an:e vi:h
pro edures vi:h the speed adjus::ez.: a: :he " full speed"
pos: : ion when the pu=p was snu:down. k*aen the pu=p was cr.lled
on to au:o-s: art, vich s:ez: genera::: level belev se:pcin:.
the speed change; notar con:inued :o drivei thic=gh a slip
clu: 5, in the "ine:aase" diree:icn. Eevever, the speed
se::ing rechanis: vas already at 1:s rechanical high steed

I s:c; applying a bint.ing :2 :ue :: :ne """" bar, a per i:n cf
the " feed back" linhage, no: allowing i: : drop de.1 and
allov the pis:o sd to cove dow.- in :he in::aast speed
dire::icn. '""ne undesired binding in the feedback linkage
gave che governor a false sigt.a.1 :ha: the ::Thine was a: the
desired speed. Once the torque was removed, by cpera:c: re=ste
=anual ac:icn. f;:= zhe "-" bar, the """" bar d::; ped der and

the aux.iliary feed pu=p :urbine proceeded :s ,:he high speed
s:ep ( 3600 rp=).

O. Pressu-1:e ?eeer inlief valve

then the reac:c: coolen: sys:e= pressure reached thes se:poin:
for the power relief valve, 12.f3 psis, the valve opeced*

properly. Eevever, there is a seal-in relay which then keepr .

the valve omen until pressure is redu:ed :s a lower "rese:"
.. pressure ( 205 psis). This seal-in relay tha: con::cis the

closing of the valve was =1ssing f == the circuit. Wi:hout
the relay, the v:lve reclosed as soon as pressure de=reased.

belov the "open" se:poin:. The :csult was open-elese cycles '
as pressure vent above and belev the "open" se:pcin: pressure
ins:aad of one or two longer blevs to relieve :he high
pressure down to tF4 "rese:" pressure.

..

Af e apprezi=a:ely nine cpen-close cycles the power relief
valve re=ained in the open posi:icn. 1*nen the valve was dis-
asse: bled i: vas found :ha: the pile: valve was s:uck in :he
cpen posi ica causing the :.ain valve to stay open. ~ne pile:
valve vas stuck in the cpen posi:1:n due to unkn= r foreign
=aterial hinding the ste: in the guide area of the pilo:

, valve nc::le. .
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Luring this rapid depressuri:a:1:n even: (see see:ict abova

and Ir.nibi: 3, 71gures 7-1 th:: ugh 7-4), the rea:::: :oc_an: sys:c:
pressure d::pped f == abou: 2000 :sig to abou: 930 psig in
74 =inu:es and ;; dually recovered to 1500 psig i: uo hours
(see Tigure 4-1). Duri t this 7b -ir.u es the rea:::: ocian:
ou:le: :e=pera:u:e d:cpped at va y.=; ra:es f::= abou: 530 7
to abou: 503 7. Appronisately 30 =inu:es af:e: this initial
te=peratu:e change, a second slower end smaller :e=oera:ure
change fro: 540 v :o 505 7 oc:ur ed over a 21-=inu:e periot..
Tollowing this see nd te=;erature de: Tease. the :e= erature
gradually in:: eased over a 2-hour period to 522 T. Tae rea::c
coolant inlet :amparature changes and durati::s uere s'-d ' a to ,.

,

those cf :he reae::: coolas: cc:le: :e:pers:ure (see Figure *-2).

The secondary side pressure in s:ez= genera::: ;o.1 :eached a .
caxi=== of 1050 psis and decreased := abou: 560 psis within
15 minutes (see Figure 4-3). he se::ndary side pressure in
steam generator I;o. 2 reached a =r.i=u: of 90 ;sig, cs: eased
to 610 psig in 14 =inu:es, and re:urned to ESO paig in 1 minutes.
Twen:7 =inu:es later the pressure in s:ca: genera::: ::o. 2 agai
de:: cased to 610 psig and gradually recovered over a 2-hour

. _ _ . . . period (see Tigure =,-4).

3. Analvsis ef :be Reze::: Coola.- Svster

B&*! has co=ple:ed its evaluatien of the Septa =ber 24 :::nsients .,

and has found no harmfuk sher: c: Icss-car: effe :s on :he res::::
coolan: sys:e: ===penen:s. 7c this evaluz: ion 1: vas cense-va-
tively assused that the :o:a1 te=perature de:::ase o::: red at
th's ini:ial rate.' This resui:s in a 49' 7 de:: ease i: :he rea::::
coolas: outle: :e:perature over a 6-c:i=ute period.

The design specifica: ion Ic Oavis-tesse Uni: 1 recuired the
evaluatics of 40 cycles of a rapid depressuri=ation even:, which
included a de::mase in the reae:or c=clant pressu:e f::= 2200 psig-.

to 800 psis, a change in the reae:c: coolant sys:e: average
te=peratcre f == 562 7 to 500 ; in 15. 1=u:es, and a de ease in

.

secondary syste= pressure fre: IC50 psis :: 640 psig.

~ The major dif ference be:veen :he a::ca' ::ansient and the design
transien: is the ra:e of the te=pera:ure change in :he reme et.
coola=: sys:e=. "'he a=:ual rz e of te=verature change was twice-
the rate of the design ::ansien:, but the to:41 te=sersture change
uas only 7S of tha: of the design ::ansient. "he ne: result is
that the fati;ue usage of this one rapid depressurica:io'n is abou:
the sa=e as tha predicted fer ene cycle of the design ::ansient.
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As a == : dires ec:enriscs the ansicn even: identified was
vessel snell and ::coare:: to :na cesign

analyzed f r :ne rea::r the range in ner=a; :sdial~he resul:s ve:e :ns:::ansient.s:ress ic; ;he a :ual ::ansient was $400 psi. -and :negradien: s: ess fo: :ne design :: nster.:range of :ne==al racal gradien:
vas 6600 psi. ..i.s ec= parts == vould be ::: esen:a:1 re of othe:
thichnesses througnou: the reac:c coolar.: sys:e= pressure
boundary.

De conclusions of the ana. lysis are: .

ex=eed those(1) S:: esses in the pressure b undary did no:
already calculated on a desig-i basis. n is is verified

exceeding 1500 psig and the
by the ac:ual ;; essure no:bei:3 less severe than a c=thination ofther:tal ::a:sies:
design ::ansients for a rapid de::essurizati== and a.I

reac:o: ::1p.

(2) Tatigue lif e of the reactor coolant c =pements is not
affec:ed if one cycle of the reseto ::1p desig ::ansiest
and two cycles of a :spid depressuriza:ica design' :ansien:

?.*o cy:les
are censidered to be used f== this ::ansient.

of the rapid dep;essuri:ation ::ansient are necessary be-
cause the .h?1 sys:e= vas a :uated t ica during the even:
and two cycles are necessary to reflec: the thermal ::assien:
in ih h igh pressure 1:je::ica ne::le.-

on the fatigue life of then e effee: of the entire even:
stea= genera:c s can be a: counted f= by using cne cycle of

for rapid depressuri:::ics and one cycle'*
the design ::ansien:
of the desig= transies: fo: loss of feecvater to one ge:erator.

'

(3) %e effect of the change in wa:e: level en the pressurize. _,

effec: on the pressurizer shell s:: esses.has a very mino
has been previously analy:ed for the ther 21Le pressurize:cf vater-stea= interface, and :he c..asge of level* effe :

does not affec: that analysis.
i

No significas: :her:a1 shock should occur te'the hea:ers,- (4)
because the ham:ers were deae:ivated due to a low va:e:

reac:1vated u=:il the level :ee vered.' level senso: and no:

(3) No dyna =i= ef f ects were caused by th2 rapid pressu:e de:rease.
analysis was dese, bu: a d-: .:=1: : esp:nse of the

'

No specifi:
shells vould require a la:ge pressure cha:ge in the c::e; of

-, cillisecoods, and the actual change was on the scale cf :.inutes.
.

e

_

. ,,.h,9
%

- d 3

N ~' L -; M ,wm.u -
ww@f "f.Tmm. .r=sm. v.

_-

* *X'?$ ~W. . s. .-%$.l. W h ..=. ww. -- y !..

;-e*hf s''.

.: _

YY .N Kg'~ ,, . . .? .L- ~

''
..

- . . -

. _ c. _ _ mg -- ;- - _wg)u.p. o.- . . ..g......,.~p. .u. a . .t

.. ., hfR*,|,L'. '.j ;=-
".,

__

% ~h?*Eg- &&Wu-
mf a =aidy~"

M+' ,'*h.C A -v.a # @,J E e M C f E M W h % c,9. ? W L. h. A -~ ' ~

N .M
.

. - : -n.
menu *f [?".':, ~.%.:u >.m? 2 ?L m. . : '~R,~%..

. 4

-, g. .+ ..

. [* * '
*

|,'.?*. . ". . ; N. j e , . .

.

i
... n . \g ).. . . . ~ . * .

--

QD
. ' . V- .! - 0, Q , - >-

-
_

t



__

, .-
- m

.

.

* * .w-
* .

. . .

Le redu d feedwa::: flov to s:ez: ;enera:o; :::. : vas no:
suffi: ice: to =a n::in a v: : level turing :he !! :: five
minutes of :he event and this s*.u.: genera:o: bcilet d-e. Se
pri=ary n=arn v :n a cry gene:L .:: is :ne tuse :: sne'i te:-.

pera:ure difference. In this even: a va:er level was es:as11sned
before the sys:e: :ocids -. vas started. and at:e::a ' e :u:e :s_

shell te=perature dif f eren:es were :intained. H is centi:1 =
is si=ilar to the loss of feedva:t design ::ansien:. foll:ved

by res; art of a dry pressurized genera:or usi:g ne au::iliary
feedwater sys:e=.

.

The burst rupture dis: en de pressuriser quent.h tank resul:ed i=
a s::aa= of stes= and va:e: i= pinging os s:ea= generate ::c. 2.
This strea= re=oved a se::1on of insula:1cn 10' hi;n and 20' vide
fre: :he icve: snell of the genera:=r and i= pinged di e::17 c

.I the generator shell. The ta=> era:::e of the i=;inging va:er was
assu=ed to be '120 ? A ==nserva.1te evalzazic: of the ra:id
te=perature change in this lo a1 regi== of :he vessel snell was
pc:for:ed. The results of this evaluatien indi:::e na: this one
even: used less than 1". :: the to:a1 fa:igue life of the vessel.

.- ne predicted f a:1gue usage f ae:c: f:: :he 40-year design life of
the vessel i= this area was less tha: 0.10. his je: i=:inge=ent
did no: significar.:1y redu e the fa:igue life of the staa: generater.

The reseto coelast pu=ps (ROP) experie::ed the !=11oving conditions
during the sep: esser 24 ::a.nsie=t.

*

All four 10 pu=ps were subjected to the following:
. 0:00 P.ea or ::1p -

1:10 STAS trip
1:12 Seal return valves shu: fo 1:15

.

* 1:13 Scal injection valves shu: for 1:5: *
- All four pu=;s operated for 1:1! vith no seal

inje:: ion and no sea.1 retur: flev during the
RCS de-pressurization

2:28 Seal return valves open !

3:05 Seal inje :1 valves apen ,

.. '

6:00 staa: for=ation-

Pressure oscilla:ing nes: PSAT f: 30 ** I

45 =inutes |
36:07 Total seal inje::ica f1=v lov ala s ;

1

Fu=p 1-1:
). .

'

? 7:04 Pu=p tripped {
7:43 Shaft s:cpped

36:07 About ene =inute of lov seal inje::1c= flev
(near : spO
T1ov i=ba.aset s:arved seal injee:ie

36:30 Seal return val.e shu:
1:12:35 5:andpipe level high

-

1:17:07 5:andpipe level nor=al
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4:20 31gt. vibratice

7 : C!. ? =p ::Ned
36:07 iss seat icje::i : is: sbcu: one inu:e
36:12 Seal return valve sau: for acou: 1.0 se::nis

Checkout of :he reae:cr cocian p=:s was initiated to assess
whether maintenance and/cr : spat was : equi:ed as a resui: cf
the ::a:sient.

Opera:imnal checks were req'uired to de= ens:: ate tha: no signifi-
cant da: age had occurred to the pu=p bearinEs. shaft and saals.
M firs: series of tests were perfer:ed in Mode. 5 due :=
opera:1or.a1 restrie:1cas. ' ate cpera:ional checks were perfc:=ed

" i in Mode 3. Each pu=p vas to be opera: d indi--icually for a
durati=:. to: :o ey.:eed te (10) :: u:es. proviiing all cafined

pa.:a=::ers ess1=ad v:: in es:ablished 11. its.
.

n e operational sequence was as fellows:

1. Lif: pu=ps were s:a::ed and ; p shaf:s :::a:ed by hand.
Torque values were no: :o ex:eed 200 f:-lbs. A s:ethoscope
was provided to dete : a=y unusual techanical :ofses in seal
housing area.- (nis was satisf ae:c:11y ec=pleted on 10/3/77).

.- . . - . . . .

2.. Mode 5 tes:ing a: 213 psis.. . . .
-

1.1 Inst:.:=en:stion Required:

*

a. Uppe: and lower cavi:y pressures - all four pu=ps.
.

b. Both hori=on:a1 vib:stien probes - a*1 fou; p==ps.
.,

.

c. Systes p; essure or suction p;essu:a.
,

d. Vertical probe en 2-2 pu P.

~~

e. 5andpipe leakage was colle=ted and =easured during,

the test.

2.2 Co=puter ta:a -

Pristou: 1:35 special s"--* y ::end f == running M?
every 15 seconds.

.

' 2.3 ne following li=its were no: to be e :eeded:-

.
. .

a. Shaft vibra:icn - 15 ils peak to peak.

.

.

.
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b. ' o a1 s::ndoipe itah P (upse sed lerhage) plus
seal re: urn should co-. on=eed 0.6 g::. 11, du * ng

the tes: his li it is ex:eeded. the possibill:7
exis:s of ar. coe: seal. 1:: no :ase vill to:21 seal
leakage be allowed to ex:eed 1.5 g::. If this 11:1:
is ex:eemed. ::intenante vill be required before
fur:her pu=p opera:1:n.

c. All other normal plant li=its and precautions prevail.
,

1.4 Sequence of Operation:

a. Secure s:azdpipe flush.
'

b. Establish seal 1:je::12: i: a::ordance vi:h pla= '.
.'

operating proced.re.

c. P.easure and re:::d standoipe leakage and re: urn flow.
Confir= that total leakage '* 'ts a:e not exceeded.

d. Assure ecc=u=icatio be:veen con::cl roo: and person =el
stationed a Ri? standptpa leakage drai: lit.e .

e. Coun:dov: from 10 to C
- .

*

Start strip char: recorders at high steed
Star: Reac:or Coolan: Pe..p 2-0 in a cordante with
plan: operating procedure.

- Ad:e appre?.1=ately 11 sec. . reduce s::1p char: spee?.
.

e f. Run pu=; for two (2) minu:es unless any above ' ':s
,

are exceeded. . .

.

g. Data assess =ent by 3&*' and Byron-Jachse: rep:esen:a:ives.

h. Folleving assess:e : cf da:a, pu=3 =ay be run for a:
additional five ($) tinu:es to allow for venting

'

procedure require =en:s.

- .

1. Tollow above seques:e on,2-1, 1-2 and 1-1.

3 Assess =ent of this data vill de:er=ine whether any

mair.:tnance is required before high p;cssure opera ice
is allowed.-

#
3. Similar tests vere repee:ed with systes pressure at 3 cater

than 1200 psig before a final dete==inati== on the condi:1on
*

of the pu=:s was =ade.

.
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All four reac:or coolen: pu:ps were ::: :n '7/5/77 vi:r. :ne
f o11oving results:

.

R~? 2-7 10/3/7' tu- (0 -:n.):

S:ea pressu:e 125 psig 3rd Seal leakage

2nd Seal cavity p: essure 165 psis plus seal re:::: flow <.4g.;=
3rd Seal cavi:y pressure 113.9 psig
Tio:1:en:a1 vibra: en 5 - 7.5 =ils
Vertical vibra: ion .25 .ils ,

After the 2-sisute run the pu=p was run.f : ic =inutes for
sys:e= ventin;. About 30 seccads before the pu=p was shu:dov .
there was a step in:: ease tu vertical vibra:ie to 2.5 _ils.
The pu=p vas ru: again on 10/6/77 fo- " -*-~ es :o check ou:
this phenesanos. ~he ve::izal vib 2:ict was sgai .25 =ils
until abou: 5 see: ds before shutdown,' vne i: :::mase$ :o
2.5 mils. To allev a lenger ru= ti=e. 2-1 and 2-2 p=ps
vere ru= together for 10 =inutes the: 2-2 was ru: alone for
10 minutes. The ver.ical vibration stayed a: .25 =11s for
the entire run. "'his was monitored during pu=p runs during
plan: hea: up. 1: should be noted tha: :ne s:ap in::aase in
vertical vibratio: vas later assessed to be sp.-tous ins::=ent -

toise as a res 1: of a 1cese c=nne::c: c: an ins::=en: line.
Afte: the connsctor was tighte=ed, ver:1:11 vibra:ien re=aina4

- -less ths: .25 =ds peak-to-peak a.=plitude.
.

ItC' 2-1

Stea= pressure 225 p'sig 3rd Seal leakage 4 ,g, g.'
2nd Seal'eavi:y pressu:e 132 psis plus return flov

3rd Seal cavity pressure 70 psis*

Eerizoe:a1 vibration ~5 - 7.5 ils
. .

P.C' 1-2

.Systa= pressure 225 psig 3rd Seh leakage g *4 *,,'2nd Seal cavity pressure 40.29 psig plus e::: fiou-

3rd Seal cavity pressure 81.3 psis'

Eerizon a1 vibra. ion 5 - 7.5 cils

I:? 1-1
.

System pressure 225 psig 3rd Seal leakage 4 , g, .*
2nd Seal cavi:y pressure 71.98 psig plus re: urn flov

.

.: 3rd Seal cavity pressure 29 27 psig
Eo:iton:ai vibration 5 - 7.5 mils .

.

*
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S e apparen: discrc ancy or seal :av.:y pressures en 1 *.
and 1-2 as che:hed on 10/6/77 by instalhn; ressurs ;au;es
a: :he pressure ::ans=i::ers. he gav;:s ;ead as 1:11s s:

1-1:

2nd Seal Cavi:y Pressure - 101 psi;
3rd Seal Oavi:y ?: essure - 111 psig

1-2: .

181 psis2nd Seal Cavi:y ? essure -

112 psig3rd Seal Oavi:y ? essure -

Le readings indi: ate the seals are stagi s p =pe:1y.
*

I 3ased on' the above' perfermance, L&** saw no cen ::: ^.ich vould
jus:ify ma:.n:tsan e a; the time.

By 10/13/77 'al* four rea::== cociant pu=ps had been run a:
- a

systes pressure 3:eate: tha: 1300 psig.

RO Pu=ps 2-1 and 2-2 have =ce..inued to run fre: he 1.1:ial
cold pu=p starts. Selow is a typical line of da:a ft: each
pu:P.

. .

.

. . . . . . p.c 2-1

1650 psigSys:en Pressure -

2nd Seal Cavity Pressure - 1031 psig'

3rd Seal cavity Prer.sure - 500 psig ,

;
3 r.ilsHerizontal vibration -

.

. * 7.2 2-2
.

"

Systes Pressure . 1650 psig-

3 1075 psig2=d Seal Cavi:7 ? essu:e -

583 psig3rd Seal Cavity ?; essure -

3.5 nils'Beri ental vibra: ion' -

-

RC' 1-1
1650 psigsteam Pressure -

2nd Seal cavi:y ?: esse:e - 1056 psig,

510 psig3rd Seal Cavi;y ? essure -
a

4 r.ils- Eorizontal Vibra: ice -

.

.

107 1-2.-
'

. 1E50 psig' System Pressure - ,

920 psig2nd Semi Cavi:y Pressure -

2:4 Scal Cavi:y Pressure - 520 psig

Borizontal Vibra: ice - 3 mils

.
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Eased on the above ts::. I'2 fel: :na: all four su=ps were

in good oper:- ng ::nd : en :nd require n::h :1 :::e a: :d *
:1:e than pt:1odi: ::::. ::::;.

3&~' has :eviewed the resd:s =f the cotra:ie:a1 :he:h: and
has concluded :t.:: ne dete :atie da= age has c::u :ed :: :ne ,

pe=p ec=ponents. E&W c:nsiders the rea:::: coola.: pu=es to |
be servi.ceable for sus:aines ful' opera:1::a1 conditions
with no require =en:s f= =aintenance.

A = ore de:m' led analysis was ===:leted s assess the c::e
ther=al conditions during the Septa =ber 24 depressuri:a:1==
event at Davis-lasse Uni: f.. Omre c=ndizio:s were analyr.ed
to (1) dete=ine if stes= vas produced 1: tha c:re, (U
deter .ine the max 1=c: internal fuel rod pressure duriss the

1 ::ans.en:, and 0) de:e=ise if ~ "-- lif: f:::e ex: ended
the 11=1:.

Figure 1-f shows ::ansies: the sal condi:1 s as =enit::ed by.
the reac.i=eter. ne systa= pressure is ceas =ed at the
pressure tap, which is app;cr.i=ately 65 fee: above the cp cf
the co e. na P.: pressure a: :ne ==p of the co:e is a;pr xi-
ta:ely 50 psi.highe: tha: the =easured pressure because of
un:ccoversole and eleva:ico pressure * losses. As sno-T. in
Tigure 4-6, the predi::ed core coolas: te:pers:ure is slightly

,

higher char. the *' * .:= satura:1on terpe:a:ure (based upc:
measured pressure); howeve:, there is sc:a u= ertais:y i: So:h
the measure =e : a:d :he predi .ics. ~herefore, it is possible
that se=e vapor bubble f c::ation (stea= bubbles in water) could
have occurred vithir. the cere. A: exz=inati n cf the reacti=ete:
data (Tigure 4-7) indiza:es tha: the ?.05 pressure level was near
the satura: ion pressure for less than one hour and that du:i:s

# this 'ti=e period the pressure oscillated vitt a varia:ict of
- 1 50 psi. n erefera, :he =axi=== ti=e period during whi=h the

core could have bee: subjected to bubbly flow was less ::en one
hour. If bubbles were !==ed duri=g this perios, the ic=atice
vould .be in the liquid as well as on the su:f ace, as epoosed to
' fc=.ation f :t a ho: surfa:e. k*i:h the te=peratures, i ms
duration, and type of f c=a:1:n, no sig .ificas: effe:: < :he-

co=ponents vould be predi::ed.

Prior to the depressuri a:1cn even: the rea :c: had been.

cperating at 13 . power f or app:==1:ately ene' veek. 1:=iediatelz
7:1o to reac:c: :::p the pove: level was 9: of rated power. ~

ne core burnup was 1 T.T70, therefore ne significant fissic:
. gas produ:: ion had oc: =:ed and none was released. During the
4 60-minu:e tire period in which he indi:a:ed 7.05 p; essure.vas

es:i=ated to vary f == 900 to 1000 psia a: the :op cf the :::c,
the average coolan: te=pera:::e was less tha: 540' T and no
significan: heat generatice occurred in the fuel. An ini:ial

.
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eva".ation h:d p;edi::ed :en:ile s: esses := the cl:dding..

based upon : na:::ss: ;;essu e differen:::1 ar. :ss the
cladding of 200 to 300 pst. 3:s ev 1uatien had been based
unos a 7,0;. An' analysis -1:h an arsi:: arf s f ety f a::or
added :: ensu:e :ha: ac:ual ::nditions would be bounded by

the predi :ien. A note re:en: analysis, r;aan using .e. a., u

has resulted in a predi :ed -"'-- in:ernal f uel rod pressure
of 1000 psia. ~nis analysis ==nsicerad as-buil: fuel proper:ies
and hot, ces zero power conditions at a coolan: average
tenperature of 5400 7. On :ne basis of this analysis 1: is
concluded tha: :ne fuel red cladding vas no: subje::ed :o any

signifi:an: level of : ensile s:ress during :he su~cje::
depressurita:io: event.

.

Because the claddi:s uas not subje::ed to a large,1cng te:=
1 tensile s: ess, n= sign'fican: 1:ng te:n effe::s on :ne : land'ng

resul:ed. ~he : ensile s : esses uni h :ould have o::::Ted woul
have li::le effec: on the cladding due to the snail s::ess level

and the shor: dura:1on of :he tensile s:ress.

5 lb/ninAss mi=g a coolan: te pera:ure =f 537 7 and 150 X 10
systen flow (pe: Tigu:es 4-2 and 4-9), th's ne: lif: for:e vill

- be less thar. 37f ib. ':'he =axi== allouable lif: for:e is
472 lb. '~nerefera, we c:n=1ude that fuel assenbly lif:-off
did no: oc:ur. .
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A. U -v e-o Cicanze
,

?:1o: :c ente:ing c=n:ai =ent. ci; sa: les were ::lle :ed a:
?E5010 (con: sin =es: at =oni : ) fo: radica::1ve noble :sses,
par.icula:cs, iodines, and tri:iu':; no airborne radica :1ve

*ne: =en:ai =e:: vas firs entered=aterials were date::ed. .

at C550 on Sep:e oer 25, 1977, :o de:er=ine :he levels of
conta=ina: ion, dir: vas found on the valkvays on e'evatic:
565' and 585' in the eas: side cf co::ai ===:, and c: 545'
elevation the floc: vas c==pletely covered vi:n dir: which was
washed devn during the period when stea= vas being released
fro = the que: h tani and :=ndensing c: con:ain=en; strue:u:es.
-'ne dir: vas c n a:inated vi:n at:1*re:1:n p;cdu::s of 0 -fl,

,

t 'J-157, 0o-58, h-97, and Na-24 unich were p:esen in :he
rea:::: coolan: syste=; S= ears of :he dirt indicated levals
up to 40,000 d;./100:='.

Detenta=iza:1:= vas ac ceplished by shoreling g::ss a=ounts
of dir. into d:.:=s, a=d va::c= sveert=g the re=ainder. D.e
level of con:n ina:1c: is valW ays was reduced to =eet cles
area li=its. Air sa=sles colle: ed during the de::::a=ina:1 =

vork verified tha: ==n * ' atica did not beca=e airborne.

Tne outer surface of stez= generato: 1-2 was inspe::ed in the
region where :he =c:a1 refle::ive insulatio: vas blown eff.
2,ori: acid s:ains vere observed c= the ou:e surface of s:ea:
generato: 1-2; however,'these =ing:e quanti:ies de no: presen:
any con:ern si=:e the :e:perature of :hese surfaces are on :he

* . order cf 5000 7.

7. . Inuteren: Da:aen-

~he pressurizer quench t'anh rupture 1st rup:ured f c: high
pressure in the cuench tank. Tne stea= f c= the pressuri:er
quen.h :ank vest da: aged metal refle::ive insula:i :. en the
lover part of y.o. 2 staan generator. A ventilating due abcVe-

the quench tank vas ben:, and a ve: ilatio: Icuver had :c be
replaced. Several pressuri:e bes:c cables were da:pened
frc: the =ois:ure, causing lov insula:ic: :esistance, and'had
to be dried out. Four cablea vare aise found shcr:ed to
grou=d, but it is not kne. if the f ailures were a dire::.

result'of the incident. Two 11;ht fixtures a:d a ec=bu=:ic:,

..* detecter sense: in the quench :ank area were also ds:: aged.
.

'Nenty-three (23) panels of :eflec:1ve insula:1:: vere defc =ed,
loosened or de: ached fic: :he ''ever exteri=r of the s:ect g:n-

erator. *he panels fabri:sted I;:= :hin s: sinless s:eal snee:s
with air spaces between :he=, are appr xi=stely 36" x 30" x 4".
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)"be p neis are fo m ed to :he c:::=u: of th: s:::: ;:eera:::
and a::a:hed :: :he en:eric enafs: to supp::: :he wc;;n . |

Luckles and clips fasten the panels : ;e:her. ?anels bl=c. I

fell := ne floor, picin; and |
f c: :he s:ca: genera:::
ventilati:n du:: 1: the i==et.ia:e v;;ini:7 Sc:a panels |

~he |Vere repaired and reused; c:hers had to be re;1 ed.

da=. aged panels were in:a:: bu: were bent. |

.

C. Renai-s .

1.11 dz= aged equi;=en: vas repai:ed or repla:ed. Ins:::=en a:1==
tested f= possiblea:d equip en. in :he area was cae:ted c

da age f;== :he s:cas and water. .

(13) panels of refles:ive issu12:1cn vere recla:ed.Tuen;7-threei Se c:her af f a::ed panels were s::ai;hte=ed, reposi:1cned cnd
re h stalled o= the stea= genera:o:.

heatersA;.1 essential and au:=_atically-cen::ciled pressurize:
were resumed to service. S e ve; p:essuri:e hes:e sables
were baked, heated or air dried o res:c:e insulatics resis: ante
to vender recc==e:ded values. Caly :vo cf :he f our cables sh:::edSe other :Vo are en c; der.to grocad vere replaced with spares.

.. .

~~ A =ev rup:: e dis: vas' ins:alled on the pressurizer quen:: tan'g.~

Tne defs::ed van:11a:ien due: vas st:migh:ened a:d a =ev louver
was installed i= the due:.

Se dz= aged lish: fix:::e and :::bustien de:e ::: vere replaced.
s
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and 0:::::1 (*&O) 0 :ap has :es:ed
The Oav s-i. esse las::::en: vas
logi: channels : and 4 (: annel ', f :he 577.05. sin:e ::valves) ledthe :1:sure of S?7A (s:te:-up !eetwa:e1:di:a:ed tha 9/24/77. ~c;i: chassels * and 4 are
to the secuence of esents c:
the er.ly 57?.05 char.ncis that a ::a a S??A.

D: 9/25/77, P.zintensa:e ::c:k Crde: (P: 0) 10-622-77 vas v:11:e:
16e pressure svi::hes ?S 3537A throu;h

te che:k the =ain staa: che:k was cc ple:ed c= 9/27/77. AllA calibra:ic:PS 36E7F..
pressure svit:hes ac:ua:ed vi:hin 12 psi; cf the 61:

psi; se:-
the visual!&O personnel had no:hi:; te report f:::poin:s.

inspe:: ion.

C: 9/ 7/77, 70:0 10-636-77 was vri::ct to inves: iga:e :he.

?ressure dif f erential switchesre aisi::g inou:s :o the 577.05. 37 3:2..;4,

26860, 25S60, 2535A and 25353 vere tes:ed pe:of :he pressure diff eren:ial svi::hes
Se::i== 6.3. The se:p:1::
tested ranged f c 176 psi; to IE7 psi;. the se: poi =: being
177 _-20 psig.

level inpu:s :o the 57?.05 vere tested perne s:ea: genera:c:
ST 5031.14, Se::ic 6.4. Again logi: =hannels a:d a were

t est e.d. All 'cis: ables ::1pped a: the desi:ed se:pcints. '.'he

desired ::1p se::ing is .505 011 vol:s and the ra ge of
*

vc1: ages f or the histables tes:ed were f::= .5054 volts tocalibra:ic.509 volts. In addi:ics, the level ::ans=i::e:
vas checked per ST 5031.16. IL tes:ed fe a=y :::-

inpu: and outpu:. especially
linearities between ::a=ssi:::: Lies?aAS. L7-S?9A9, LT-S?935, a d LT-
a: the lover ranges. the ecce; ahle li=1:s as specified byS?9?,7 vere well vithi:
3 *5031.16 a:d to non-11:aari:1es v;" observed.

;

"be inputs to the ST?.05 fro: :he loss of 4 rea:::: =c,elant
*

J

pumps were ne: tested siste this impu: actua:es
a"- #' 'ary

f eedvate: ctly. This inpu: coes no: af f e:: the f eeduster
g valves c: =ain stea: 1sola:for valvez.
i ..

:o testi ; all the input devices, !&O cheched' -

1 additieC5750. ~his is the cabine fc: le;ic cha= als 2 and 4. All

; in;u:s and eu:ps:s ve:e : cal f:: c :isting plan :: diticas.
the input a:d cu put

| , I&O checked techanical ::nne::i::s c:
| buff ers, and induced me:hani:al vibra:ics c= :he input buf fers,

ou put buf f ers, ma : logi panels, and output relays vi:hou:he =.ain le;1: panels were hea:ed slightlyany sys:e= effe::.
lamp and slorly cooled to che:h f == the:::1 varia-*

'

-ith a hea:' *
tiens, but this had to effe : on the sysses.
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9. !*," :::Ple:Ed :hei: 28:h Cf SECO * **iL** hnt.. Se .

1. t,ep;e sc
f elic.e .; are :he resui;s cf :na; :De:k;

& nue) were -i;h*ened 10 :f a $~ nh
1. Screws on !!37 (yellow

is an impu: to the serenso: 15 vel: legt: su? Ply 1:~
e'--

1, 1 05711 (7eecua:e: ?:nel) c=
Icese s:rew was ,.oun, c

, o... ..

Terr.ir.d 17 (icf: side of T:). This s::ev required m.e :ge:n-:This is a =ais s:ta: p; essure sv_::. i:pa:
to : hor ughly ti;h:en.

to logi channel 1.
Ter=ical 17 Mgd sMe b

3, 1: C5721, 2177.17 had 3 loose screvs.
*ernisal Esard) had : be :1;h ened : M :u: . O.is is a sain
steam p; essure switch inpu: :o legi that:a1 3 .

side of ~er:inal 3 card) had to be :i;hte:ed 1f.
Teminal If, (:ir.h: := the 5,:? 5

~his is a pressure differa:-ial svitch i:put
he @ e%,,,-1.ogi: cha::e: 3 ~er=ing * (*.cf- side of ~1) had :a ::::. 8

to : e 13-
sligh:1y. This is a =a1= s:ca: pressure svit:h input

tountist.30. F.13 i.570 A and 0 vare ti; hts ed to thei0: Septe:be: The svit:b uni:s the=selves vere secure.These are s:acket svitches. the ==us ing.
but the e: tire pac. age was losse c Thissv: hup =pora:7
bei : ic=se would probably co: have affe::ed syste: eperation.

.c

je:pe:t were ins::11ed to prevent an i=a verten: =ain s:ca: iso,.10.cn
valve closure du:ing 57?.05 hecion:.

level ins:rumet:ati vas che-hed
On 00:obe: 6. 1977. :he 1:sa= Generato:scise spikes cha c=ul ave

1&C vas specifically looking fo:All analog 1: puts and ou:pu s only ..ad a.w .S,,

out.

caused an erroneous :;ip.r,0 signals appeared "clea ". .

(typical) A0 neise.
8,1977, eight 6 channel char: reco:da:s were pa:ched into~~oerecorderswereccnecydperOctobe:

|
the syste: fo: c=ntinuous =c=1:cring.
'the at: ached shee:s.

"he sys:e= vas the checked ou: fe; operabi.ity.*

lov level ::1;s were teste,.
?ressure diff erential and 5:ea= Genera:::Since the 577.05 was blocked due to lov s:aan pressure, p; essure svi- ,nvas ve: died W a vocem
trips ve:e initiated and the inpu* =c the logiThese pressure svitch i pu:s v.11 be fu;.he; tes:ed during .hej

a later date. .:nne .sg _.bereadi:g.1

''sT70s eenthly, $7 5031.14 See:1on 6.2, a:syste= operabili:7
recorders has i dica:ad :: effe:: c
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. 1
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LT 3?9A6 2-4 TP2 14 !?7 9.1.46 S
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on ::/::/ :, :re _Tz:s a;:fe ::io,ed f::: a spurious si::al. Tn, ::ar:::

Tee:.4:c: V:!ve en s:ca: ;eners :: ::o . ven :1: sed. This ul: ::aly j.

ree d :ed in a valid 5:ea: .enera:=: 1 v leve; := p i:put :: the $77.05
a 4 :ne sys::: fun:: tone: as in:en: :.

~nis was the first spurious ::13 re:tived si::e the enar: re:::ders had
bet: conne::cd :o :ne 57E;3. All 1.f:=a:1:n on :he char:s :ould be
explained ex:tpt f:: a p::bic: : 5T100 lesi: Otancel I. ::pute; als :.

P630. Tnis parti:d a channel en the ;o:::dar was is:er:L::es-ly f ailin;,
giving spu:ious ::17 indita:icas. Of :ne 45 to:al char: recorder channels,
anis vas the only one hat had failed.

.

IL" ~echniciens '':hecked out" the bad re ::da channel for opera:1er..
They found tna :he channel was sensi:ive to any =e:hani:11 vibra:ict.
it did respond :o a give: input, ane tha: the pe=s were slightly misaligned.
T c= all of the information sa:nered i: vas c:n:1uded tha:i the indica::.:=
on tne bad rec =:ce: cha:nel was an impu: f == the 57R05.*

~~ne legi: pein: under ques:ize then was the cc:puter poin: ("?ST.'" * ov
Mai: 5:ea: ?; essure Trip). Ixa"-Mg other charts indica:ed no :nange
in :he input :c STR $ logi: Chansel 4. ~hus 1: vas c:n.luded the p;cble=

v s internal to :he sys:c.. In ext ining the lot :i cen:::1 diag t=. 1:

vas date =ined 31: " chips". 2 inpu: buff ers ar.d associated vir.=; could
have caused the fa dt. ILO personnel replaced all of the above equipment.
vi:h :he exception c! he itter:cnnec:1:s viri ;. ~he viring and buffer

con =e:: ions were visually 1:spe::ed, and no f aults were observed. A
f u=ctional logic test was perf or:ed and the sys:c :esponded satisfa::crily.

Povar .Ingineerin; hai ecsta::ed C= s=lida:ed Cen:::1s Corycratics. the
.,' =anufa::urer, and thei: represenza:1ve was c= si'.e t.he mornin; of 10/06/77.

Tne =ianufacture; a.lso reco= ended chan5 :g the same equip .ent : hat TIOo1

140 personnel had c:anged. .

The =anufa :urs: performed a response ti=a check on both incut buffers
1: question. The response ti=a test shoved no defects. TT.0c ILO pers=nnel
continued to ==nt::: ene of the :vo inpu: buffers in a tes: set. Failu:s

of one i=pu: buffer did octu: c= the test set, which indicates tha: this
.vas the cause of the half ::1p.

The =anufa::urer's represen:stive also took a look at the logic syste:
V.:h an oscilles==pe. He was lookiss fe: a y a :stic toisy points, but
eve-;;hing tes cd a:peared :s be ::cuble f;ee. The two inpu: buffers
vill :c:ain vi:n TI o for furtne; tes: and evaluatic ., while the 3 10
chips were retuned to the :.anuf at:ure: fer evaluation.

~he sa=uf acturer's representative on 10/27/77 cc= piled a lis: ef adii-
# tional points they va=: soniro:ed. TIto I&O personnel are assisting to
,

c==nect up the recorders.
.
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/.!:c: :he 10/:",/7 even:. a study w:s als cendu::ed := see if :---
si pe .:: *;;.: e- 125 V :: faul: :-ca::: v:1 =;e d:; ::..: .cve :auses
:nc one-half *:12 c bc:n M51V's =ng close: the 5",-2 I; centrol valve.
his s:u:y reveale: tha: no single f aci: en :nese power supp*ies cou;4

have : used :nis pr:bles.

~ne f c11cving changes have been zade :: the design of the 3??.03 since
the Septe se: 2!. . 1977 incide:::

1. Annuncia cr vindows have been added where :::puter ala=s
presently exist fc : .

a. Stea= Genera:c: ' evel Half /7ul.1 Trip f=: both Cna:nels
1&2

b. Mai Teedva: : :P :ialf/7u11 ::1p for So:h Chassels 1
1 &2

c. * Loss of I. F.ea::o; Cocian: Pump Tri;

2. A new ar. us=iator and c::puter ala= has bee. added f or a
.e..- .a 3 r. u* * . - ... .. .

3. The rese:.is; cf all .T.03 related ala:= vill be delayed 1==;
e.nough te allow the c: puter := record the aves:.

These changes d11 he ade as soce as pessibia.
.
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1. A*eiliar* te e n f-- "u- W e teve==e;

leiert de..ribing the =odificaticas =ade :: the au:: ilia -
feedpu p tur:1.a (AT7") governer. -he severner a::ica vaien
resulted in the bindi=3 vi n be des:ribed. Tigure 6-1 is a
d:av ng of taa Woosvard Oovernor P,-?1 speed sa: ting =echanist,.

sho*..ng the govt nc 1: the bound up e edi 2 :. S e seq.en:e
of events crea:ing this condi: ion is as f =11:vs:

1. Vnen the Bodine motor was a: a =ini=u: speed set:i=g, the
speed se::ing shaf: tu: vas fun y to the left. L e link
raised the conar. een:acti 3 the base speed se::ing tu:,
raising a and the "-"-ba :o as idle c:.diti:n. Ths pivo:

i* bearing would be contac:ing :he floa: ins lever.

' 1. Ze ause :be governor is n : :::a: irs, the speed se::ing
servo re=ains is a fixed positi:= a: idle (as sho ). 1:
ca:nct cove un:11 oil pressure is available.

3. ne thu=bs :ev is cen= acting the los speed stop pin.

4. As the Bodi:e speed se: 1:3 =ot= is rotated toward high

speed, the following eve::s o==ur:

* * * - ' - - 4.1 ne speed se::ing shah nu: : oves towards the high
speed stop pin.

4.2 The link allows the cena: to ==ve d= vard.

4.3 The collar moving d: nva-1, allows the base speed
se: ting nu: and "T"-ba: asse=bly to =ove downward..

,

4.4 The floating lever is fixed at the speed setting
servo pisten end.

4.5 ' ne lov speed stop pin and of the li k pushes devn
- on the thc.bscrew, which pushes doc on thu speed

setting pilo: valve us:i1 the dashpo: land c=n: acts'

the dashpo: plug.

Secause the floating lever is n:v fh.xei en both ends*

4.6
it steps moving.

,

4.7 The '7"-bar ec=tinues doenvard, f=11o.-ing the conar.
e The pivo: bearing leaves :he floa i=g lever. The

'*T"-bar continues do. :va:d until the retainer screw*

contacts the flea:ing levei. *

4.E he cellar separates fic= the base speed se::ing nu:
and continues des.vard until the s:op pin in the' speed
shah contacts the s:cp pin in the speed se::ing shaf t
nut.

.
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4.9 3e suse :he Iodine == :: centinues := re: ate :ne
=anual seced se::ing k- 5. sli;? n; ::.e th::h, a
t :que is placed cm the speed se::1: ; shaf: nu ,
1:nk anc colla- 3 is ::: ue agains: he "-"-ta: ,

causes frie:1:n th:: 1:cks na "-"-ba: 1: place, j

5. .nen the turbine is s:ar:ed. the speed se::ing serve**

piston = oves dernvard with i ::mastn; c u fiev. increas h;
the speed se::ing of the sove:no:. W en :he fica:ing level
cer.:a :s the pivo: beari=g, che speed sa::ing pCo: valve
begins to raise.

6. W en the pile: valve cont 1 land c vers the =etering pe: ,
the speed se:.i=g servo pist== s:=ps =cving.

t
7. 3ecause the tereue is s:C1 prese:: :: :he speed se::ing

shaf . :he "~"-sa is bound up, and :he govern:: is a:
2:00--2500 rps. -

8. Wen the 3= dine speed se::ing =c::: is beeked off fic: the
s:op, the "-"-bar falls de : :s i:s high speed s:=p, d: ppi.;
the pivo: bearing. We. pilo: valve = oves devnvard, increasing
cil flev :: :he speed se:.i=g serve un:C .he high speed
condition is reached.

-- - - - - - - - . . . . .-. . .. ..

pesi 1== are nov so: "79. Any changes in speed se::ing shaf:
followed by the """-bar, pivo: beari:g, p uc: valve, and

speed se::it; servo pisten. ,

Den the >~?" gove qc:s errived a: the Woodward Coverno: Oc=pany
factory, one cf the govern =rs vas pla:ed en :he test stand. *' nile-

- observing the opera:ics of the speed se::ing linkage, it beca=='

,
evides: that a si=ple link fic= the speed se::i=g p uo: v:1ve*

(plunger) to the fica:ing lever veuld allev re= oval of the bell =vs
coupling spri. , lov speed pin, "0" link and dashpo: plus in :he
speed set:ing pilo: valve sleeve (see Figure 2). 3 1s veuld
allow the speed setting puo: val re to over: avel when the =oce
vas set in a high speed condi:ic: vi:5 the speed sa::ing servo
at the =ir.i=u= positi== (see Tigure 6-2).

Tne required ps :s vare zanufac:ured, the u needed parts re=eved
and the govern::s were reasse: bled. 'ne gove :c:s were :es:ed
at the Voodward fa:tery and :he :ests confir=ed the: the
codifications did re=ove all possibili:y of the undesired bind-
1:g of the governors. Su-veillance :esting a: the sta:ict has

.

[. also confi:=ed tha: the au::iliary feedp==p :urbine governcrs
fune:icn prope:27
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C. Pressurim hver peit e f t'alve

Do Septe oe: 23, 1377, the valve' was c==:letely disassenbled.
The cain valve was found to be cleas. ~he sca:s c: the no =le
a:d - '- . lve dis: vare lapped. D e pile: valve was ice d
stuck in the open posi:1on and i vas thoug:: -ha: the pilo:
stem was ben; so :he pilot ste: vas replaced and :ne no::le
guide a:ez was cleaned up to =c:ove the tarks fic: the gallin-
of the foreig: =a erial. The valve was reassemblec and on
October 11, 1977, the valve was stroked sir (6) ti=es vich
a pressurize p; essure of approxi=ately 600 psi. During this

tes:ing the pilo: valve again s:sek and One isola::en valve
had to be closed.

.

"he valve was again disasse: bled and u= der closer =bserva:icn
1: was found tha: .be pile: vs.1ve s e was moving :oc farI

(3/S" vs 1/E" desirec) . 1: vas also f=und cha: the clearancesbe:veet the pilo: s e= and :he nc::le guide were : o s=all
(.0005" vs desired d i- - sf .001"). The clearances were

*

cpened up and ne s:roke cf :he pilo: vas shc::ened by
adj us:=en: of solenoid posi:icn. De valve was tested again
sue:essfully by stroking 1: :velve .(10) times en C::ober 15
1977, a: a pressuri:e: pressure of appren1=a:aly 903 psi and
one ti=a at a pressure of 12C0 psi.,

3 D. Relaw f?use /71rin Cheeks
G

Because of :he tissing relay in the pressuri=e ele:::: atic2

relief vs.1ve con:rol'circui:, an ex:essive review p:=gra= of
checking all other relay cabinets was perfor=ed. All relay

. * cabinets in the plan: vere inspected fer issing plu;-in
relays and fuses. A detailed reviar of drawings was =ade

- to ceter=ine the service of each =issing 1:e= and i:s effect
on plan: operatic:s. "he one additional :alay and ten fuses
found tissin; vare :eplaced. There vere n essential functions
affected by the additional tissing relay and fuses. The

.- nissing fuses and relay were fe generate: iso phase bus
control, alar: and indica:icns; relay casine:s pove: supply-

and heate: supply circuits; =ain feed p.== turbine lube oil
tank level indicatien; and res:::: cc *.at: p=; cc penent
cooling vate: return valve c n::cl.

.
Neither the missing relay no: the fuses were con:::11ed .:nder

Thisthe statio: jt:soer and lif ted vire ces:::1 procedure.
1 dicates the fuses and relay were re oved by unkno ..4

,

. . -

persons after check =u: and testing.'
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L. 0:wer A: te s

Tc11cu:r:g :nis inzicen: a training pr:g :: vas develcoed and
presentec. n is :::gr:: vas a;;re::iza:aly eign: (I) neurs of
ins:;ucticn and discussi:n ::vering :ne events of this inciden" .
including a de: riled co.erage cf the ::ansien and the anti:ns
taken by the eparators, and a ;efresher ::aining sessict cover-
ing :he operatic: cf the s:ez: and f eecrate: ap:ure to::::1

.
sys:e=.

Le :: air.ing was presented to all in the =perating shift crews,
the =anageren: and s:aff level e:ganeers and the QA/QO staff.

.

:

.

!

l
,

,

,

l
,

I

l
- !

\
*

|

1

-
,

,
,

!
.

,

.

..

.

.

.

.~
<

.

. .

.

.

i,
.

2. Awarrv- y&o.;y?K- Q~ .i p + %g...g .i_., Q .
. .;.3p :"

.:5.: __ _ '-YWL ---.f.Q .
. . . ,*r-.hW-- &- ^

m. ~ ,.h. ,. s. %, ._ > .
|

o. m.% ue_ .
~ = n--- - *

-. :.....>.44va . _ - > ,. .., ,

- - QM.m_4 DYq% g.*y.-$i h ? Q ? W:Y :.. I

ts_;w= -r :s...& fy'<g|$.-h,C.Q....'..'.wog-;yQ.yg:,?g,G_y'%g|.. v.

... . . ..2e .% -c.*

y- _- - , . ..w .1 u. .. .r -a. ..

'W W-w . :nTE

r. w_.: |.M.e.: . . > ' . ..g.1 ._ ~~ . -: -: .. W.2. 7 '.
l

.

* i -

b<yg-pr- -. pav.-
-..

-.y_%g %%2. _g. c.m --Un .m _., ,.e w . ,n. ..s. .-**
<

. .n: c- i. .g i- . ; ., --
.

__g
.

!

;4-w y -m%: w_.
.

.*M,. _,%.- - _ > ~

{t f . W..S M. W 7. .z 4. n:g . ..- o . , ..g - . :9,..~.2; y .p. .. . <:J+ ." - . . c ., . ,an. ..

[' - . . .

~

- . .A , ,. .' . . . ,

.- . ,. .
k

'.'L. . T. N. . ; - ? . , . . .

. . . .. .. s 4

?
. .,. ' . , 'r's

* ' ' * * * Ih,. # p *

'
* = * " , ,

.' *

I.* . * e.

. Q' .
n n i,U .1 |\, ' ' ,

* .

' g 5\. ' . . . . ' '.
I

{
1 4J. .

,

. - - _ . . _ _ _ _



-

.

. . .
*

. 43 -.
* *

i

-......_,
.s. u . .:....

.

A. Iven: Chr:: logy e

z. Even: Varia' oles Plots
,

. 1

.

O. $77.05 Lese:17:io

*

. 10 CTR ?ar: 21 Le::e: on A"v''4a:7 7eed?'m WrPse
Governor

I. "is:orical * ct -

.
.

.

.

6

.

-
?

.

.

..

.

.

. E.
.4

.

.

.

1

1

1

|

|
4

1
'

=
r* ^ --

~

. s e.s. s .#. - .
s..*9. .. . .ya

.

*,
--x-'

r
'

'_ g. g. 4 u - % ..-- s'' c - m:. ;P. -~.~.?' . ,. .

1
. ,.

. .,g.,.

f % .~ h z,.~r 4. ,. h., _m m%x Q'.) rW.~h. a
- .- g. '

. . . .

*., -
* .

7

. .
.o.t>- .e..'

.

N.n , \-

%v. 4,.-- .s,..- ...%.... ,,i...
-

-'spr*,. 4 . . .
#*

-J I

- ..:.:.
*-- -

.g. z7. 7'h..:-., . . . .
- _ n-4CT-:m?

: .w- - . - - - e- . ~.=
' - . m c . Z. f ,,ed. e,;;z..~t. -&.. s;

-- a. v.:. ..: . . . ..-

~ w w 4 = w.9.,y/ 91.-n.i:as.g.,3._-*:.*hea ..-
<.:. ..'-

4 -

:.o.~ ,.2 %.,g s ._

. - - . . _ . w- - , . . .w-+
tkm-w+c.:. g% p. :.4.; :r 'e r ~. .

v

Q..=a,. s . -c %.
c:,, 5. . . .

. - - n s W; . '. .is:m'..'r. A. .y : .:,
-. . x. .w.

- .-
- -

. e. . -f.,;y.f . .n,....,_.. . _... _ .. . . . . . . . .
n

. . . ...-
.

, -

, -

.h. g .yM.. ras-#J >..g ..

5$.;. *y$..k.i~ h. g Q s.-@k,. e,;.-7.' # q'.
.w ..,,,

- ~; * ..; ..

. . , ' '.W"'''-*^

.. . .. . N .. . . . E. - ['N'. .

, .-r4 .9-myi ' ' 6 5'J7 T . , ~~ . * * -..

' * f'.i.t. .w. . < F. N. ..T.
~

^ '
. . _~

'..~
%..... . . - . . . ..

. . , . . .-
.

. . ' . +
. .~..~ = ..y.

-

..m - . .*

. , , , . . , . - -1
,, ,

. .- ,- se -

- - -=
, .:. . . ~

, .

.h'' y
,

., q'
.. t] . -

iP gt g g t..m,
,

- s
--

6.

.

1
i

._ __ ___ ._ -.



_ _ _

-

.

.

. .g
... . .. -

.

. .. - .* .

A ll Ive:: Ohr: .01:;;- '

n:;4:20 5::::ap 7ee:va::: Yalv: :o 0 00 !2 ven: closed en a 'N ::1;" f the
S:ca: and Ie.:va:e Eu;:uru ~.:::rol Sys:e '5722r,.

n:25:15 Re:eived a :::ple:e s' T. S ::1p duc := lov level in 0 30 f 2.

21:25:23 'ain S:e: lasia:i:n Yalve:; ven: closed.

11:25:26- ?ressurizer ?ove ?.elief Valve cycled 9 ti=es bef:re :-4 '' g = pen.

49

21:36:04 Au:. ilia y 7eed ?c=p (lu"?) #1 vas f eeding #1 Stea: Genera::: (50).
ATP (2 did not ec=e u: to full speed (3600 r;=) . and the discharge

pressure was not, sufficien:. :n f eed #2 S0.
.

11:36:07 Cperator ::ipped :he reactor.
i

21:37:17 Saft:y Tea:ures A::ua:1:n Syste inciden: '_evels 1 a:d 2 vere
ir.1:iated due :o rea:::: coolas: sys:em pressure less than 1600 psi.

21:37:33 Ei;h ?: essure !=jee:i== (E72) ?c=p 1 * vas en a.nd had nor:21 flor.

21:37:49 E?2 ?=p 1-1 was on and had nor=al f1=v.

21:23:13 ?.e-es:ablished Rea:::: Coolan: Makeup fiev.

21:40:22 Contair.=e=: '::=11 Su=; ?c=p :s=e a ' '' ca-ing :he Quench ""ank
?.upture Disk had bio .

21:40:36 EFI Pu=ps were shu:de :.
,

I
n:43:16 Auxiliary leile Syste: vas s:arted and a: ns::a1 co-"''-ions.

,
e

n:43:41 '":1pped Rea::or Coolas: ?c=ps (?.0?'s) 1-1 and 2-2.

21:44:05 Re-es:ablished ?.ea::m Coolan: Le:de.: flow.

21:49:57 Pu: A7? #2 in hand and ran it up :o speed (3600 r;=) and the: lowered
the speed.

-
.

21:55:00 Closed block valve to ?ressurizer ?:ver ?.elief Valve.

22:15:22 3:arted sc:=nd Reac = Ccolan: l'. keup ?;=p.

. ..s 5., Star:e,. .s ,. ~r . Pu=p.,~.- .

'

, 22:27:24 Erough: C Main Feed Fu=p back en vi:h A ''' ry Ec'ler stea=.
.

22:27:44 Shu:dee. f: E?! ?u=p. .

,

'2:03:20 Shutdee. fl Rea::e ol:n: Makeup ?u=p.

22:43:54 Shu:de . F1 :nd #2 AT?'s. *

.
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C. Svste?. 0 S:?tStie" ~ .

Stez: and 7eedva er ?usture ten rei Svste:
.

.
.

1. Ce-* e r s ?.
.

The stea= and ferdv::c: rup:::e :::::al svste: ($7?.05) is an au:::a:1:
syste= designed :s ;;stec: asal s: the f ollevi=; '- * f ents:

a. Main s:ez: line rup:ure, ei:her c;stica= or dsens:rea: sf =a1=

sten: isola:ima valve C*SIV). This : ndicio=, if alleved :s

pro =eed, could rapidly blev d=vn bed s:aa= ge: ara:s:s, :esul:1=;
in a rapid ROS = col dort a=d :harefc s a rapid : sac ivi:7
inser:ic: under cer:ai: :sra c=?M -do:s. -

,

b. l'.ai feedva:e: line rup ure. !! :n :he s:ca ge: ara: : sida
of :he f:edva::: cre:k valve. :.-is is pp::xi ::e17 :ha sa:e
acciden: as the s:ea: line up:: e; en de feedva a: side of

the feedva: : chech valve : is :esul:s is a :s.al 1:ss of
feedvater.

c. Loss of all feedva:ar. ~nis (as well as the abe-se in:iden:s)
could result i= bo'' g bod staa= ge= era:::s dry. *f .his
happens, thera vould be no staa= available f : :"- * g au=iliar/
feedvatar pu ;s :s :tsove de:ay hea:.

-- - . -

loss of 4 rea ::: coolas; pu.ps (307). "'his resul:s in lossd.
.. -. .

of rea :or coolas: fisv and :haref ora auxilia:-- f eedva:a is
needed to esablish rea::s; coolan: natural cir:ulati:= flow.

The 57105, upcn 1 dica:1on of con [i:1cas a, b and e above vill isola:s
both s:ea: ge: ara:::s (close :he =ais feedvaca: valves and =ais stea
line valves lad ::in :he tu: sine) and s: art :he a+''a:/ f eedva:e'

sys:a=. F W 'ary feedvater is ini:ia:ad :o keep steam available f=
the auxiliary f eed pu=p turbines and :s re::ve decay hea: f := ths raae:::
coolan: sys:e:. 0=:e this is.ac ==;11shed, :he opers:s: vill have ti=a to
begin a cool de.a in an =rderly -'--e:.

2. Desics Ori:ari:
-

The desis: ::iteria fc: :he 57303 a:d the auxilia:-- f eedva:e'

systa= are as' fall:vs:
.

a. The syste: =us: perf=: i:s safe :y fun =:i=n af ter a single
active f ailure has oe:urred. This = tans :ha: :he single

,

..
fsi. lure of any pcuer supply, pu:2, curbine, inst: :ent or

3 con::a1 sys:a= logi: chan el vill not preven: the sys:e f ::='
rc=oving decay hea: f::= ::e reae:s == clan: sys:e:. ,

b. A =ain :::a line break ups::ea= of :he MS ? c a cair, feede::e;
becak de :stre:: ef :he sain feedva:e 1 sal.t:icn valve vill
disable one s:ta: generator. Af:e: this even: be:h auxiliarv
f eed pu=;s and :urnines vill bc chg .ed to the ressint:5 1.::::
stea: generats:. This ec :ining s:ca: se.er:::: has adcauste
capaci:y :n c:ove che de::y hea: ! == the reas:or ::al n:
s/s:c=.

__
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3. Tutc:te-21 Oescrin iet (Raf er :o In:losu::: I and *)

The 57?.05 is divided f or redundancy dive:si:/, and tes:ahill:7
in:o four logic :nansels., L:gi: :na:nel's 1 and 3 !sr= cha.nel 1.
and logi: channels 2 and 4 fo = ch:::e1 2. In :ne cabine: one

logic ch enal has an A0 pova: su;pl*/. J.e othe: a 00 supply:

1.ogic
Channel Cabinec Pe-ee- Su 1v

1 057621 T1 (1207 AC)
2 05792 Y2 (1207 AO) *

3 05762A Dl? (115v 00)
4 05732 D2? (1237 00)

Iach logic channel receives :he f allsv :s i:;uts whi:h vill ea'use
1: :o ::17:

Six pressure svit:hes. :vo on each =ain s: mas line se:a.
at 500 psis de::aasi:s and one e each rais staa: lise
set at 630 psig de:: easing.

b. Two =ais f eedvater pressure diff erential svi::hes. ::
from each =ai: feedua: : line (see I losure 1 is: sensi:;

177 psid s:ma= enerator pressure hi;he:points) se: a:
- than =ain Iendva:e: li:n pressu:e.

Two level,::ans=it:ars vi:h bis: ables, ces on each s:cas':.
generator se: a: 17" de::tasi:; level : the s:ar:up
range. ,,

.

d.,, A co::a:: f::: R?S pu=p ;:ver sensi=; cir::it; :en:a:.
J

opens on loss of all f=ur ?.0?'s.
,

The 57?.05 =abise:s consis basically of an AC and a 00 pcver s.:pply,
input buffers, logi =odules, and ou:pu: relays. The ou:pu: :elays
de-ecer;ize o actua:e their asse:1a:ed equip:n .:. "' hey also :::= .

,

..

out a lish: oc .he cabi=e: then is :he ::1; ped s:a:e. |

- Cach inpu: to 57203 has a tes: s.-1::h and li;h: so that a ::19
J

of hat imput can be ici:ia:ed f:: tes i:; purposes.
.
|

.

The outpu:s f := the 577.05 are conta::s f::= the su:pu: relays. j

These con acts are in :he cent:ol ci:: 1:s fo: :he 577.05 actua:cd 1

equi =en:. Mos: cc::enen:s recuire -ee 5720S l=-1: channels to t
.

* ::1p to a::ua:e. See In lesurrt 2 for a lis:ing of a::uated |e

1
'

equipte::. ,

.
I

s:ea: 7:essura |There is a block feature associa:ed vi:5 the 1 t
::1p. Oo prevent the system f == a::ua:in; ca ecoldsvn. esch 1:gic ,

ch =nel has a " block" pushbu:::: en 057 1 : d :: :he 57205 :: binet.
When s:ca: pressu;e goes below 550 psi; a blo:k permissiJe lish:
1: received on 0$'21 al:n; vi:h ann'.:n:ia:s and :: ;ucer als::s.
When :he block bu::en is pusned. na enannel vill no: :::; en 1:V
stes= pr essure and a "C S M *.0*' ??.ISS TT.'I' EK0" li;h: is ac:::::d

on C$721 :s v ll as annunci: tor and :::;u::: 21:7-2. On : 5c: u:

the block sia-al is aut::::icsily :c::ved when :he s:c:: : nur::::
_
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The:e is an::her bloch u.*.ica 1: utili-ad en :ocid:... If the

de ay he:: syst:= su::ica valvas f :: the res:::: =colan: sys c=
(:W.ll and 12) are opca. th s block vill 7:cven: :ne openin; of
the s:e:: inle: valves :s the suxilis:v feed pu== :urbines. Th s

preven:s :he 577. 3 ft:= s:artin; :he uniliary ieed purps when
all rea::o: coolan: pu=:s are se:u:ed on snu:1:vn. This "bleck" is
auto ==:1:2117 re=oved unen the decay heat sys:e= is snu: do on

s.a::up.-

4. Syste= *oei:

~a. ~he response of -he a :ua:ed em potents depends on he type
of ::1p: (refer to Inclosure 1) ,

1. On 1:a stes: pressu:e on m =ain stea= line. 'soch scea=
genera:::s are iscla:ed. .= addi:1:n both a.u:'''' y-

feed pu==s are ali;ned :o .he s:ca: genera::: which is
above 500 psig.-

If both s:ta= generators go bel =v 600 psi;, both s:ta:
3e= ara:::s are isolated a:d _no a # ' m. Imedvater i.s
initia:ed.

.If any c:he: ::1p (such as lev s:ca= genera:=r level)
ac :=panies a 1== s:ca: pressure ::17. .he valres vill
alige per lov stea= pressure :-1- 1:gic.

. .- - - - - - - - . - . . .

. . . _Os high feedvater pressure differen:ial or 1:v stea.=2.
ge: era:or level c c:e s:ea: ;ene:a::: bo:h staa:
generators are isola:ed and ea:h a d''a:f fen:vs:e
pu=p is aligned to. feed 1.s respe::1ve stea= gn=sra:o -
(1 to 1 and o 2). .

.

3. On less of all four rea:::: coolas: pc=ps, each au::fliary
feedva:e: pu=p is aligned to i:s respe::1v e s:e2= generat::.
The stea: ge=e:a:o:s a:e so: isolated.

k. On all of :he abeve events the :urbine. is ::1pped by -
the 57?.03.

b. ~he auxiliary feedva:er pu=p governer : n::al svi::h 1: the'

cos:rol roc = bus has 3 pest:1=:s:

Au:o-I.ssen:ial ($??.03)
ICS
Ea:ual

..

the auto-essential posi:1ca :he auxiliz:=.- f eedva:e: pu=p1''

is is auto-escen:ial level :::::al. In the ICS tesi:icn.
the auxiliary feedvs:e pu=2 is c= level centiel f::= :he
ICS; via the Hand-Auto s:stio . In =anual, the auxiliary Iced-

- vs:c: pu=p is c:n::olled by :he operator vi-h the 7.:ise-I.ouer
svi::h. -

.
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The 5??.03 s :::in of :he aunili :v f:edv::e p:.= :s vill su: -'

:. ==:iss11y : esc: once :he ::17 : .diti:n ce :ne inpu: is : ::ved.
::ene of the v:1ve:, however, vill recurn :o their original
posi:ica un:11 operated individually f == :he ::n::a1 :::= :: .
a nev ::1p onci:ica occurs.

3, Sys..: Coart:1:n

la order to unders:and :he ope:a: ion =f the 57103 systa=, i: is
bes: to f ollov che va:Lous sys:e= at:1=:s under several a::iden:
condi: ions. Se f ollowing cases .'.1 he c:nsidered:

a. 5:eam 1.ine Rup:::e .

b. 7eedvate *dne Rup:u *

c. loss of Teedvater ?u=p --

d. Loss of Tour Reac:o Occla=: ?u ps- *

.sclosures 1 and 2 should as used as an aid to unders:andin; the*
.

dese:1p:1:n. All discussio=s assu=e 100': ?? =pera:1:0 a: s:ar:.
Sc=e i.:n-57R03 a=:1:ss a:e considered to a'' "- -d e:s:asiihg .the*

.::ansient.

(1) Stea: ' ine ?.ue ture, - Assu== s:sa: line i shears d=v .s:ree=
of n5r/. staa= pressure vill rapidly d::;. W en ei:her
stea= genera::: reaches 600 psig, all f:u- logi= channels
vill ::1p, isolating both s:ca: ; tee:a:::s. (See I::lesure 1
for s;ecifi: valves.) he 115!? . ales five se==nds :s shu:,

the =ais f eedvarer isola:1on valve 13 sa :nds. Esch stez .
lines vill pr:bably d =p belov 600 psig, theraf cre. auxiliary.
feedva:e vill no: s:ar: us:11 e e s:ea= ;enera:or recsvers

-

to above 6CO psig. Auxiliary f ee:va:e= pu ps vill ali;. asa

described is Se::1on 3 above to feed the s:aa genera:o
that fits: recovers :o 600 psi;, vi:h be:h auniliary f eed
pu=ps. The S7203 vill ::1p :he ::: tine. Se reze::: v111

: dp on low pressure.*

1 hen both scea= ge: era:::s are above 600 psig. the ::1p condi-
tion au:::a:ically clears and :hs a:== spheric van: valves
may be used for pressure cos::al cocid: n if raquired and
provided no a:.her ::1ps are preses:.

(2) 7eeduz:e; tuteure time - Ass =:e f eedva:e line 1 shears up-'

strea= of :ne fee va:e: line che:k valve. 7eedvater pressure

vill rapidly drop. 1 nan ei:her feedvater hea:e d::;s to
177 psig less :has stem: genera::: pressure, the 57203 vill
isolate bo:5 s:can genera:::s ar.d align the auxiliai7 feed
pu:ps to thei respec:ive s:ta= generator (1 :o 1; 2 to 2) .

.-. The rese:or vill ::1p on high pressure and the 57103 vill
4 ::1p the turbine.

.

( 3) _f ess_ of Tour tese:or C ola - Sur:s - If all four rea :c; coelsn:
pu ps :: p, ne cu:mine vili se ::i;;ed by :ne STROS :nd the
ecac:or p;ote:: ion syste: vill ::1p :he res :::. The 577.05
will ini;is:: su.111s:-< f eedva:::. Se :::1= ;ener::c:s vill

not be isolated.
.
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* *

. . .
...

Des: M . Teppler:-

his le'::er superset*es ey le::e to you en thi: subjec: dated C::ober 5,
1977. .

.
. .

* In accordan ei:h 10 CTR Part 21.21 M . :his is a reper: of a def ce: in

a compo:cn ins::lled in the 0 :1.s-B:sse :*acle:: ?:ver S ca =1:n '.*ni: No. 1.
The componen: involved l's he governor on th: sur.iliary fced purps.g

. , -i.

%c auniliary f eed pu=ps were supplied, by tyren J::kson 'p.:: p Divisi:n.*

The stess driven pu::p turbine was su; plied by Ter y C rporn:ica :o Syron
Jackson. in, turn, tha :::bine ::vernor v:s supplied :s Terry Carporn:ica
by 1.'oodward Covernor C =p:ny. ~he tu:5ine ::vernor is identified as a
type PO-PL. which has : serv ==otor c=n:rol ecploying a ;odine lec:ric
Company =otor. ,

The d:!ee: involves a poten:1'al for the governor to bind under cer::in
. conditions and preven:f n; the turbine f;== :::in; up :o design speed.
'The oper::ing p ncadures for this equipmen: called for the governc :o
bc placed in :he high sys:d s:sp posi:ica prior to shu::ing d=vn the
tu:bine. Investi;;;1on h:: chot. . tha: vi:h :he Zodine serv::o:or drivin;
a; ins: the hi;h speed stop. : =issli; =en: for:c is a; plied :o :h: -bar
of the governor links;e. This misali;.=c.: for:e crea:es a potentini f or
the governo to bind == a speci posi: ion less :hsn desi;n speed upon a

*

. turbine s: rtup. This =isali n= n: f:::e does no: always c:use the

gm ernce to bind and :his =ist.11;ncen: for:: :2n be ec ved by driving ,*

the Ecdine servo:s:o ':vsy fron the hi;h speed s:sp. ,

.

The safety 5 :::d which could be re::ed is :he pot:n:ir.1 for both munil-
1:ry feed pu ps to !:il to c=== up :o desi;9 spe:d upon startup. Thi:
could resul; in su'as::nti:1 loss of sailiary ::cd.::c fl:v :o the
steam -:ncra:s s wh:n su:h flev vns r:r,: ired. This in : urn c:uld esasc
si;;nifiesa: reac:ce ::alsn: sys es pt::sarc/:: -c ::ue: tr:.sien . and
significant boilic; in the rese::: ::al:n sys::m d subs::::: .1 de::7
heat vere present in the rese:o: core.

.
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The ev:la: ion :nd iden:if t:::ica of this def::: v:s provis:t := - en

Sep: .Lc M. ,'W.,and was dia:ussed wi2 Mr 7. !!arps;:: of y:a: effi:e
n. .9..on Sep ::sc: .

,

..

There a:= :wo iden:1::1 auxiliary f eed pu=ps i;h the :u bine governors,
d es: ib d :sove', ins:al':d in ne Davis-tesce L:1:a ?:ve :::1:n Uni:
No. 1.

.

*

'*he cori ::!v: :::1:n :: ken v:s to modify :he ;ove:nor includin; :he
re= oval of porti:ns of the pncu i: speed-set:13; :::h::is: :o assu:e
th : the govern = vill p;c;sely 7:spond :o speed d:=and signals. The
pneumatic speed-se::in; =achanis: v s nove: sta in:e;; 1 part of the - -

functionia; of th: ;ov nor. be ::se -ha governo == ployed serv:=c:or
'. c o n t:a l . This =odifi:::io . v s : ::::lished :: :he k*o=d::ard 0:verns:-

.

10 pep:ny fa:111:1:s. Subsequen: :ss:in; :: :hese f :111:ics has pr:ved
:he proper fua::isnin; of the ::ve:7.:7. S: :odifica-1:ns ver: : moleted
prio: to the cur:en: uni: s:ar:=p. ."*he governors '..sva been :as:ed f::

proper fun::ionin; == auxiliar/ s:aa=. and :he surveillante :ss: vill
be comple:ed durin; .Made 3'of the cc:ren: s:ar::p. .

Yours very ::uly. , , ,
.
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I. Risto-i-s! *:t of S a-ton * >e-: M -s fie?:e-ber 7: - 0::sbe *S)
.

.

, Sep:. 27 Reac:sr cri:1 cal a: 15': power. g::: s:ar en :he,

f line a: 110-140 =v, pe:fa =ing =c=:rels :unis;
4

.,

*

1"00 - Discovered s:ea: leak oc s:ea= lead between
# |lo. 2 Turbine Can::al '.'alve and high pres:ure

turbine

1S30 - Tarbi=e-Senera:or :aken of f :he line :o repair
.

steam leak. Reas:m: cri:1:al a: abou: 9
power.

2125 - Ieceived 3:aa: a:4 7eedua:er 'Aus:ura Con:rol
1 Systen A ua:icn, ess=l:1ng in Rea :: Trip,

-

and Safe:7 Tea:ures A::ua: ::

2345.- Plas: stable a: 1800 psig, T - 525 7 .ay,

Sept. 25 011.5 - 5:ar:cd Pla=: 0:cidsv: .

0645 - Co:ple:ed 1:1:1a1 su: ey of Oss:ain=en:

Sept. 25 Cleanup =d : ; airs be;.=:

Sept. 30 Cc=ple:ed repair and :spla:e=ent of =ir:c: insula:ien
on ::o. 2 Stea= Oenerator

Oct. 3 Auxiliarf 7ee' :s Cove = ors recoved and sen: to *
*'ooduard Cove : 74: 077=

*
Quench Tank. Rup:4:e Dis: repla:ed

.Oct. 5 Te::ed laae:me Coolas: Sys:e= and run 7.eae:or Coolan:
Pt.ps to ge: data :n evala:e s:a: s of pt:::ss and-

seals.

Cet. 6 S:arted Teedva:er Cleanup in prepara:le: for T.eactor'

Coolant Syste: hea:up

o'e t . 7 1530 - 7.aceived .'". approval :: ;;cceed vi:5 plan:
, startup

0 :. S 1500 - Check =u: of Auxilia ; Tesdsu=ps (using
.... Auxilia:/ S:ead :::ple:ed

a

Oct. 11 A:te=pted to tes: pressuri:er p=.er relief valve.
Unsue:essful due :s ele::rical cir:ui: proble=s.

Oct. I: Pressurizer power relief v:lve cen:rol cir:ui:
r vo: king. s:roked valve and it s:u:k epen a;ainr

I

.
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0::. 1 Crosby _: . on ci:e a;:in vorhin; :n ?over 7.s11ef
'

Valve. n:: cased ?.05 pressure o ::=ple:e :es:ing~

of R: actor Coolas: ? cps.

00 . 15 C:=pleted repairs :o ?over Relief 'laive a d tes:ed
i: sue:essfully

00:. 15 C:=ple:ed :es:1:; of Auxilia y 7eedpi.::ss. Cover: ors
had been =odified by 1;oodward to preven: s:icking

'
~

1206 - leactor ::1:1:a1

2315 - 1:11ed the :urbina
.

0::. 17 0207 - Oene:at:: sp.ch:=nised

11.25 - Cenera::: off the line for overspeed tes:s
'

1805 - C :=enced Rese::: Shu:d:.- . f == Cai: ?:ve-
Shu:do t Tes:. .e are n:2 b::k 1: ?over**

7.seala:1 = Sequence

00:. 13 C200 - Oo=pleted Uni: ?cver Shu:d:.= Tes:

C300 - 0 ==enced Zaam:o ' 3:artup
.

1035 - Cenera:c Sy= h:=ni:3d
.

C::. 19 1101 - Canerater off line :n repair s:st= leak
bet een ::o.1 Can::o1 Valve a d FJ Turbine

,

00:. 20 20!.1 - Cenera::: cynch::nized

1003 - A half ::1p of 5??.03 =aused l'e. s:ez= genera:::0:0. 23
layel, :esul:ing in full 5??.00 ::1p, ?.eac:o:

.::1p and STAS

0::. 27 2200 - Raatter C:i:1:a1
.

C::. :S li'l - Genera::: 5;. ::hroci:ed

.
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THIS CCMPILATICN OF SELECTED EYDITS IS PRE 7 ARID TO DISSSINATI
~ 'INFCE '.ATIC!! CN CPERATING IXPERIDICI AT NUCLEAR PCWER PLANTS IN A

- TIMELY !WINER AND-A5 -OF A FIXD DATE. THEII EYDITS ARI SELI w FRCM
.~ _.

-
' ' ~ ~

FUET.!L" IhFCRMTICTSCURCII.' .NKO Y.AS. OR IS TAKING CCNTII;UCUS ACTION-
ON THESI ISSUES AS APPLICA!LI. FRCM AN INSPECTICN ANC ENFORCEMENT, --

LICD:5ING ANG-GENERIC RIVIEW ITAHCPOINT.
'

.

1 ancfEER - 31 Cut:ER 2577 p_j gme r encstr*

(PU3LISHED CECEMSIR 1977) ca torfmmAncn
.NA S. !& CMS'W.

'
. CFERATCR ERRCR

On .lanuary 11,1 SIT while the Port Calheun Statien Unit 1 was
. . ,

c;erating, water fre= the Refueling Water St: rage Tank was pu=:ed -

int: the ::ntain=ent through the c:ntain=ent spray header due t: an
,,

cperat:r error.
.

-
.

.Curin; the perfor=ance of a quarterly test of the safety injection
ud c?.ntain=ent spray pu==sJ 'the c: erat:r noticed an increase in . .

'the c=ntai=ent su=p level appr:xt=ately ten =inutes arese the .....2Icw pressure safety injectica p.:=;: had been started. Appreni=ately
, ,,3300 galtens ef water had been pu=:edat: the :entainment. Ab ut one - .-

=inuta later the ventilation isolation actuation signal was received.
-- At this ti=a.the operat:r.reali:ed he had failed to f=11cw the sur- N-

veillance prc.edi:res an,d had left the disiharge valve of the icw head ,' ' ~~ '~ ~.

safety injecti:n pump epear .-He it:: ediately secured the pc=p.-
.
,4

The Rez:: r C :lant Syste= was che:ked f r leakye and ::ntain .an*
. . . . .

entry was cade aper:ximately one hcur later. Inspecti:n revealed
.

-

that* a discharge fr ='the c:ntain=ent 3: ray nc::les had cc ur ed.
A few =inutes later power reduction'was started. A se::nd ::ntainment . ..

...entry was =ade abcut an hcur later. after contai=ent air sa=ples
confir .ed that a full face =ask would provide adecuate respiratory . ..,

protecti:n fer the levels of radicactivity in the building. A
de sited inspe:ti:n revealed no sericus 'deficien:ies and no electrical

.. .

ge:unds; the power reduction was te: sinated at a p:wer level Of 82%.

Although the-cperat:r had net foll wed the pr::edure and the dis:ha se . . . .

salve was open, the centain=ent spray header isolatien valve (H"V-3'5}

.

.
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and the icw pressure safety inje: tion to : ntainment sprey header
cr:ssac:nnect valve (H0/-335) sneuld have prevented the event. The
ele:tric/;neumatic ::nve-ter.cn HC/-345 had failed and both red and.. ~:- -

..

green--position. indication.1.!gnt:.were en. indicating the. valve was.-

-~ -"' ' pa rtially cornc - P'-icr-to ne- event--tne-auxiliary-F,u.i.' ding Equip =a:t. . ?_-"',''

Coeratir had faken local c5n951'3f 'the valve'in an atte=t to
c:=pletely close the valve. After about 1/2 inch of stem travel, the

-operster rer=ved the valve pin'~an'd t3e' d'lve went back t: its previcus -"'f..~.~,"~~

"7. posftion~TfTerinded by 'the valve postttene . The third valve (HCV-335) .

in the incident had a leakage pr:blem that had been previcusly identifi'et_',_ -
but no cerective actica had been taher.. ,

Th1 pneumatic relay en valve HO/-345 was replaced and valve HCY-335
repaired. Valve HCV-341 and HCV-345 are new required t: be placed
ia the test mede-prict to ::erating the low pressure saf2ty injecticn , _ , . .

pu== or centain spray ;u=s for testing. This =de along with veriff- _ . .

cati:n of -an annunciat:r will ensure tnat b:th of these valves are
in'the full.v cloAed position prier to pu=m operation. " , ' ,

,

.

. 1.... . VALVE MALFUNCTICNS

-

\,
1. PH=ary System DepressuM:ation

~ *
.- lj On September 24,'197.7, Davis Besse Nuclear p=wer Statien Unit

*

No.1 expeMenced a depressurization wnen a pressuri:er power
relief valve The-React:r C:olantSystem (RCS) f. ailed in the.cpen positien.

.

,

pressure was reduced fr=n 2255 psig := 375 psig in - -

appr:xicately tventy-one (21) minutes. At the beginning of
this event, 'st'eam was being bypa'ssed to the condenser and the

-reactor ther:a1 power was at 253 M'.l. or 9.5%. Electricity

.~ was not being generated. The'fo11cwing syste=s =alf.netiened "'

. . during the transient: - - '- ~ -

.

-

a. Steam'and 'FHcwater Rupture Centrol Syste= (SFRCS).

1:. PressuHter Pilot A: uated Relief Yalve. .

No. 2 Steam 'Generat:r Auxiliai/ Feed P=p Turbine Governer.c.

The event was initiated at 2134 hours, when a s;uMeus'" half-trip"*

cc:ur ed in the 5FRCS, resulting in closure of the Nc. 2 Feedwater
- -- Startup Valve and-icss of flow to No. 2 Stea= Ge: erat:r... Appr:xi- , , .

cataly one minute later, low level in the No. 2 Steam Generator
- - - caused a-full- 5FRCS tHp, . closing the P.ain Stea:: I:olation Yalves
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(P.SIV) . The Icss of heat sink for the reacter caused the R3
temperature, pressure, and pressurizer level to dse.

"

- . - - - - - . - , . . . .. .

The RCS cressure increased *.s the pilot actuatas relTef Tralvi--- -
-

-

. .

~ ielpofni(2253~psig) and the valve :ycied open and c*csed nine
..

times in rapid successica, failing to : lese en the tanth c:ening.
Pennwhile, the react:r cperator cbserved the pressurizer level . - - -

increase and =anually tripped the reactor about one minuta after ,

P.SIV closure (tso minutes into the transient). At this point
.

*

the RC pressure was a:prcxi=ately 2000 psig and decreasing
~ ~ ~ whi'te--the ;reesuriser level had reached .its axt=um initial

rise of about 310 inches. The RCS pressure ::ntinued to decretsa
due to the c:en relief valve and up:n reaching 1520 psig a;proxi-
mately three =inutes into the transient, actuated Safety Features
including high pressure (water) inje:tica and. :ntain=ent isolati:n.

Appr ximately five minutas-into the transient the rupture dis:
en the pressurizer quench tank, which was receiving *.he RCS
blow:cwn, burst. Bursting of the rupture dis: was aggravated
by the actuation cf c:ntain=ent isolaticn, wnich had isciated -

~ the quench tank c cling systes resulting in expedited pressuri-
:stion of the quench tank.

L.
*

The RCS continued to bicw" d:wn 'through the open pressuri:er
power relief valve and the quench tank ru;ture dia: cpening
until primar:r c clant saturation pressure was reached, ebeut

- six cinutes i nc h e transient. The fer.ation of steam in '
-

the RCS caused an insurge =f water into the pressuri:er. This
insurge and the high pressure wa;er injection then rest: red
pressuM :er level to abo:t 310 in:hes after nine minutes ints

'

--

the transient. -

,
. .

~
Approximately thifteen minutes into the transient, the iec:ndary

'side of' the No. 2 Staam Generator went dry. About fcurteen --

minutes ints-the transient, the coeratsrs acticed the icw level
'cendition and found that the auxiliary feed pu== was operating

*at, reduced speed. Manual c:ntrol of the auxiliary feed pu s
_

was started and watar level rest: red to the Nc. 2 Staam Generat:r.

At approximately 21 minutes into the transient, the operat:rs-

dise:vered that the pressuri:er power elief valve was stuck
.cpen- Blowdown.via this valve was ste;pec by :lesing the bleek

~~~~y'alve,' .I . .e ::inatinFthe rea ::r vessel depressuri:ati:n. . The "-~

-- - RCS pressure recove ed to normal and cecidown of the systim'fd11Neh. -

.

.

.

.

.

.

Ir:- ' -
" "

.' m._ _- _w ,. --

=
." .-, : .e,m.- & Wg M. . . ,:.<a

e.%. -m a,,. .o-- ,.f. M.+ a;i-pa:m
- :> ~

. ., ~- ~w.--. ~<. %. r.:[. . .
.

\
- .6 -= . .h-;; C ^ Q,L.J

*^

.:. .

. . . ~ . ..-
,.v-. r- . .s .

--
-

,,

-|I$'4[, W.hg* eF.- -- |$~w? . ;.Q~'*5* " f:,a'','.js.j* ;' _ .
-w

|&!{wg&nf~'~ M _. ' '"d -

-
. A.ed ,-wgs. e. = ., ,.= :. .-- & .,-:..

- - _ --
-.. - r.'- *~ .. :--*- - ,-x.t..T 's%s-sW <.t.L*=-- a. . .n . ~ .**s? , r a -

- W m?4.;*h<*z m;;, ~,~ ;a.:M .w.'f g . . . . - -
'

m mm _ K gw' .-'. **# == 1. v .*- <.~- ~ --n ,~. w

. a. 3^. .c 4%L-*?'. -.=.-|.q f. '' .~- . . :? .y; c: ,, . e- . :- ~r
. -

'b,,,,
- . >

. we, =r, p -p - T ..<==% -/s. , . %* sn, g . . ,r., - ,,
.

.

, . ..,.

"A. ,. D. W, . *~* $ . $.. h., h. . n.i. . .W.. . .. ..* '."*. '**
~3.r.1_ _ -} * s., n .

. . '* ~

. . . . . . . , - - , . . * ,
* s.

. ~,. . - * . = '-'.y- .
4.

,

. *

*,, , -} : ,-= . ,.. ,, , ' .. :...
_

. ;r. .
- -c . - ~~ ' . -

** _. ,

., - . .
,

.- a .

I
. ..-~. .

.

., ;.- .

| . .

;

|

|



o -S -

.

-
.

.

4.

.

.

The .eas:= fer the spuricus " half-trip" of the 577.03 has n:t yet
'been determined. An s. tensive investiga icn revealed several

~ ~~-'10:se ::nnecticar at tarninal beares, cut nothing c:nclusive.~~

.

..

Investigatid inti tha friSte :f *Fe ;+essuri:er pilot actuated*

relief valve revealed that a ":1:se" relay was missing fr:m the -

- *".'* centrol circuit. This missing relay would nor: ally provice a ~

~~

. " sial-in" circuit which would hold ce valve open until the
.

-- -

"-' pressure-dropped to 22:5 psig. Without ce relay the pcwer relief -

valve tytled' open and closed each 1:e the pressure of the .'.C3 -" ~

went aheve or below 2255 psig. The rapid cycling of ue valve
caused a failure of the pilot valve stam, and this failure caused
the p:wer relief valve :: rer:atn cpen.

i i

It was datermined that the auxiliary feed pump did n t go to full
speed because of " binding" in the turtine governce.

..

The transient was analy':ed by thel:555 vender and 'detar=ined t: be
*

within the design parameters analy:ed for a rapid depressurf:stien.
, ,,

*

With eai:ehtien of the above netsd calfunctions, the plant functioned
as cesigned and t'ere was no threat to me health and safety of the
general public.2-3

. . . , .

2. Feedwater Isolation Valves . .
., ..

-

On two o::asiens tn July, at the Trojan nuclear plant, a hydraulic
-

.

feedwater isolation valve failed to close upon receipt of a close-

signal. All cther equip ent required to operate, functi:nad-- -

nor. ally. "

.. .
~

- The first failu-e ' duly 5,1977, had been attributed := an
impr:perly assembled solenoid in the hydraulic actuat:r. .!"*

.

" J- ? "~ ~ Investigation 6f'the -s
were due to a lack of ,ec:nd failure indicated that 5:th events .

sufficient hydraulic pressure. -

. . .

Failure Af the valve t: : lese. was caused by the pressure regulat:r *

'leiking-and failing to clese d:wn t: regulate the pressure. This
caused the hydraulic systa= crr the valve to be drained down to

*

. -

a point that the valve w:uld no Operata. Inspec.icn of the
regulat:r revealed that a locking screw on the regulatbr adjusting

.. knotr was loose and would allow the kneb to vibra:a t: any p:siti:n.
-. 2.J ~.Y.Withithelregd1at r i=pr:perly- set-it-wculd-not close d:wr .tA. ._..

i

| regulate pressure and would allow the hy2?abile fTuirt:' drain-- ------
-

bef6re~the hydraulic eperator c:uld- functi:n. A similar pr:blem
was dise:vered en two other valves, although the maladjustment,

was not sufficient to prevent these valves from operating.!

.
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. . . . . . . . . . . . . . .IN TEIS WEIK ' S ISSUE . . . . . . . . . . . . . . .. . -

gf\ ' NRC will hold public hearing on proposed clearance program *

for some employees in coemeercial nuclear industry..........Page 1' ' -

3 ' Pres. Carter and Shah of Iran agreed on nuclear safeguards '

' 'that will allow U.S. to sell 6 to 8 reactors to Iran .
' Pres. agreed U.S. will supply fuel and heavy water to '

' 'India 's Tarapur re ac t or . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . Pa ge 2
' 'Secret fila on "possible 1111 cit diversion of caterial frc:e
' NUMIC does exist." declassified NRC documents reveal... ....Page 2 '

' *Atomic Safety and Licensing Appeal Board reversed Licensing
i ' *Board's decision that Midland nuclear plant license would
'

' 'not create si:uation inconsisten: with antitrust laws......Page 6
' 'Strontium.90 and cesium.137 levels in milk are cue to nuclear
' 'weapons fallout, not to nuclear p1 sat releases UU report..Page 11
' 'Domestic uranium mill output increased about 10 per cent
* *over that of 1976, Sureau of Mines, Dept. of Interior......Page 16
' NRC's report of Current Events for Power Reactors for the '

' 'period Septemoer 10ctober 31, 19 7 7. . . . . . . . . . . . . . . . . . . . . . . . Pa ge 17
' NRC has issued construction permit for Tyrone Energy Park *

* in W isc ons in. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pa ge 22
|*' NRC Public Document Room -

' Ins pec tion s . . . . . . . . . . . . . . . .' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pa ge 23 '

* Lic a na i n g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P a 3e 2 8 '
,

' Rec ent indus try announc ements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Pa ge 31 '

' 'Reportable occurrence reports for November 1977 (con:inued)....Page 42
' .
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

NRC UTEL unt3 ynyt;c uIARING ON PROPOS!S C1.EARANCT ??OC?)J' TOR SOvE ".?tCv!!! *4

COMwERCIAL N'IC:1.AR IMUmY. Proposed changes to NRC regulations upgrading its
safeguards program would apply to personnel who have access to or control over
certrin quanti:1es of special nuclear material (high enriched uranium, plutonium
and uranium.233). or access to protected areas of facili:1es such as nuclear
power plants and fuel reprocessing plants.

The date and location of the hearing vill be announced later.

The Commission will specifically seek coments of individuals and groups on
such matters as:

(1) The advantages and disadvantages of alternative prograris, such as psy.
chological testing administered by licensees under standards established by the
Comission, and alternative safeguards measures not involving investigation of
testing of licensee employees.

(2) The extent to whi:h the clearance program meets the perfor=ance recuire.
ments for protecting nuclear power reactors, particularly ::vard =eeting the pos.
tulated threat of internal conspiracy.

(3) The desirability of applying the rule to university research and :Tain.
ing reactors subject to Part 73 (physical protection of plants and materials) of
NRC regulations.

(6) Impact of the proposed clearance program on :Tansportation of special
nuclear material.

Persons who wish to present oral or written s:stements en :he proposed clear.
ance prostram, announced by :he NRC last March. mus: submi: : heir nare end name of
their er;: ant: anon. if any. :o the Secretarv of the Cr: mission. 'Jashington. 7.0.
20535, by Januarv 7.

. 6 6 6 6 6.$.
l

|
|

1
|

%%
_

__



% ".

.' f.

- vol. is - No. 2 - Fage 17 (1/9/78)

to stocks. 41:nough restric: ton 6 on the enri:hment of forstgn uraniam for domesti
use wars partially lifted. All rsstrictions were to be lifted by 1983.

During the same 9-mon:h psrici.123 t=ns of uranium =capounds, in=1uding metals
and alloys, vslued s 32.9 millica and 882 cons of urantum ecocantiste valued at
$39.0 million vers exported. Tbs value of exported special nucletr materials.
Princioelly enriched uranium, for the first 10 moe:hs was $391 million.

-6-6-b-6-6-6-
.

~| FRC'S ?! PORT of CUeJtENT tv!N'S FCR POWER REAC"CRS FOR *"i! PYRICD 9E.:..i!R 1-0C*C5tR M. *

19M . publianed Decemoer 1977. is presented below:

OPERATOR ERROR

Cm January 11. 1977 white :be 7or: Calheun Sca:Los Unt: 1 was operating, wa:er
from the Refueling star Storage Tank was pumped into the :ontai:mment through the,

contalissent spray header due to an operator arror.

During the performance of a quarterly test of the safaty injection and contain-
ment spray pumpe. the opera:or noticed an increase in the contaitument sump level
approximately ten minutes after the low prssaura safety inje::1on pumo had been
started. Approximately 3300 gallona of v6:er had been pumped to tha containment.
About one minute latar the ventilation isolation actuation signal ves received.
At this time the operator realised he had failed :o follow the surveillance pro-
cadurse and had lef: the discharge valve of the low head safety injection pump open.
He inmediately secured the pump.i

The Reactor Ccolant System wee checked for leakage and contai:mmene entry vae
stade approximately one hour later. Inspic: ion revealed that a discharge from the*

contaicument spray nozzles had occurred . A few minutes la:ar power reduction was
started. A second, containement entry was made about an hour later, after containment
air sampisa confirmed that a full face mask would provf da adequate respiratory pro-

,

taction for the levels of radioactivity in the building. A detailed inspection,

revealed no serious deficiencies and no electrical grounds; the power reduction
was terminated at a power level of 83*..

Although the operator had not followed the procedure end the diacnarge valve
ves open, the contalissent sprsy header isolacion valve (hCv445) end tha icw pressure
safety injection to contairement sprey header cross-consset valve (RCV-335) should
have prevented the event. Ths electric /pnessmatic converter en HCV-345 had failed
and both red and green position indication lights were on. Indicating the valve was
partially open. Prior to the event the auxilis,ry Building Equir, ment Operator had
taken local control of the valve in an attempt to comoistely close the valve. After
about 1/2 inch of stem travel, the operator removed ths valve pin and the valve
went back to its previous position se demanded by the valve positioner. The third
t alve O!CV-335) in the ancident had a leakage problem : hat hsd been previously
identified but no corrective action had been taken.

The pneumatic relay on valve ECV-345 was raplaced and vsive 3CV-333 rcpaired.
Valve ECV-344 and HCV-345 ars now required to be placzd in the tast mode prior to
operating the low pressure safety injection pump or contain aprzy pump fo- testing.
This mode along with verification of an annunciacer etil ensurs that both of these
v:1ves are in the fully closed posi: ion prior to pump operation.

VALVE MAITUCTICNS

1. Pri tery Systen Depres urization

on September 24 1977. Davis Besse Nuclear Fever Station Unit No. 1 experienced
a depressurization unen a pressurizer power relief valve failsd in the open position.
The Reactor Coolant System (RCS) pressurs was raduced from 2235 pois to 875 pais in!

soproxtaately twenty-one (21) minutes. At the besteni=g of this avsn*, steam was
i

bete 2 byoaased to the condenser and the resetor thermi pcwer was 2: 263 MW, or 9.3%.l

1onsd during the r/Electricity vaa not being.genersted. The following syacams utfunc:
transien::

Steam and Fesava:er Ruoture Ccatrol System M7RCS)a.

b. Pressuriatr Pilot Actuated Relief Valve.
_

No. 2 Steam Geners:er Auxiliary Feed P :n Turbine Cove:-scr.c.

.- ,

_ __ .
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- 3 ' -k o 1. .:3 ;. s u , at:ing ta 9;.-dt9d ; : s ui:stati ef :hs ?.*n:h.
.

o.

: Gi r : :.a. d to blu dmin ehreuth the OP*n pressurt ser .oewer rettef v=Lves
-1 M t . t sh . -% ;- ;n e t t ; . : :p ti g ;9ett p::.::y testst: se:artt.cn ; :::u:s

t ".t r d, e'.- .x - ra::s ta:s 9s :;t.sisne. Tha !?:w. :n :! 6:f Sm in the
li .tn,d es : 1.:ss cf ester 1 :o the pressurtzer. This 1 surge at:d che high

;. c.w:s seter . je::en 5tn :,ss : 4 ;rassuriser lavel :o sbo2: 310 L ches after
2 ;- -s .:: .Fs :ns w :.

.s;;wi nely :-iru s.1 strutas into ths ::tatient. :he f e:;-stry side of the
2 ?:*tt h:s!*:or pr.t dry. Ahoc: feartssa minutas in o the starsiint. the'-

;etti S .:-'a ti . .e 1:*e *.tval :et.di-ion :r.d fe;nd :hs; the tsn11.t:y feed ;aso
-a u ut: rs at :sduced n;ssd. : tan 2a1 :ons:ct of the r;nliary fesd ; ssp was

1:t*1 ed ster lavel :ss::rtd to the ::o. 2 5::sm |,enerzier.

l.e *;p:ni:rt:rly 21 nuca.es t :s the .;:.tient, cho 2;;:::::s d:J::versd that
. ' * ; tte r.st ae; ;:e; :ahsf viiva vsa stuck opan. 31s.dev. via :his v11vi vss.

s t r;; * t h t h at?.; C s b1:*.k vtive, :Ns u. .:nntag ths etsetor vist el depressuri-
. .:9 ..? JCi it' :. a :::: .rto co 7.ar::.t1 23 c:stic. . Of thi syJ:s:n folk.ad.

;?.s est.:n I:t tha 6;4rt: s "htlf-::.;" :f tha SJ.M S nas not yet hsen da:tr=ined.
t- - - a w. . e ::e> e:: ptin :ws tInd s a. ti:1. es e :::. .se:: ens s ter.tnal baseds, but
r; t?g :.r:1. s tvs .

'

!.~ *rt 3::: teto :he fsi 2:s sf :ha ;.:s42c:a ;t1:: 6:t;nad relief valve
r-v G d 'es: a ":!cie" f t1Ay tu sissing f t:n the '.:ntrol ctr:uit. : tis .issing

:7!s/ 4.N!d r.:;." 1P/ ;;: vide t "3121 in" ett:::it .itth vo.id hold the -esiv= coen
'" t1 .** ; >t: es 2.:;;ed to C03 ;st;. k%h:uc the relay the peser tliaf vs1ve
s y-: hd :;* n m 'd : Rind e+ 5 cima chs pres t :rs of the ?.C3 sent above or belov 22$$
;, 3 *:s - ;:d .vsti g of the -talva etused a f slure of the pilos vtive ste a.

. a t M s '* 1 re : w sd *h, ,t-se :: lief. ! t :. :.- n ep:n.

f.t *et s ?- . : . ;- .i t ha t the sux;114ry laid ;;.p did rot go to .*;11 4;t ed be:2aea
rt "* ' P e g * .e ' 2 . :b s t.e p . a rao r .-

~ e :r. ten!) : .is :.uly:ed by its ti$ -te: -d de: : t-ed to it .* hin ::
A 19 se: .:* - 1,:ei fe: a r:;id 6;;s i.fi: un ,<

'*t:a m s;::tm :f tha sbsea ::: d us!!ar t:f -es. :,he plant fwact:ocad as disiped-

4 r* :ss r: . c n t o :h e > ' * hh : .d a "S. >f the ;; : 1 ;411ic.

2. ?. ...s : ' ; tee V:h is

*s . ' ' c ..:s t: .1y. ; :hs :.of :. . 1. : pt:-1, > h. cat m e -:ste.:sr*.
,

: - :1: - - :f ,clare s. .1. A ll c t..et ** .;-- ::- .t '. ... . . . .. n,' . : : -
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*ia 7Mtsn11c *ynt:9 en ths valve :o he d::Inad ?-2 e *t - .?'at it hav51vi -eeld 0: e.>rz:s. *aspe::f a, of the :: ula:Te ::. 2:04 -hst a!
1;chtn; :cra r on :he ::;;istor adjus:in; knob vas f oese ?nd : 'd si's" thej eb to vibrata to a,y positten. 'a'i:h the r?;nla ter i ;rs;9e'.7 .<a: itttuld not clo*e 12"n ::i

ra uts:c ressure and could Alic" che h ?r.atte! f! aid :o drain hafare :he Pydranite : erstor :?uld 'are:'oA. 7
j ;; 51:i vas df sco*.ered on r e other va *ves, a;though ::..

4 : -t;a r
.

-n ' ' dj t - , ee; "sz not sufffcit9: to -rivta .hese vaivas fr: :;?rstina.s *

!
All the re:ularcrs vera raso: and the aff as* ' *: .:is -tra *:( ad in;1ste to :hac th2y could r.3: vthcate 10cse. Ti.. ' *a!a:Len "* Ives e raiss:td 1stisfo: titly *s11retng th:re .idjas _an:g.

'

2. c f f Oe s ir s t a n 'la iva s

At the Orster criek s.:.;st
-he ?>\rt:r tut!.t! ; venti!4: ten ; .::a:13 m:a:!ca :n e ; *: 27 .377,

7s::a i.to.r: t a-d -he s:--at ;str a: int sys sm 13G 3) ent: stical;y int:ia:e1.

I vas:t: sit:n frinaled :hs; at
4,; text-*:ely !!!* h:.r* s *:::f2n

; ;' tree ; arf:rmir.: hi-asekee;ing du:ias in ths -s!n :: ::::.

-- s::'te-:!y
4 * *':t ei :he 4;;t.*r.: >d :ff ;ss (400) ode sut:ch :e .:ve fr: "'*;*ain and
-

t ;tss" o the "is:*a:e" ;csi:ist. !*-is resul:sd in tha :ff ;a: va*" t ?.d-ha sf f ;ss frain sak.e ;:t ; c : sed, and sin:a :he 1.0* "as :::; in servicethe Its fiev van ste;;ed.,

The i.ssiation of the reae::: ';tidin; van:t'stisas| r;stam and intitation of the 3073 :c:urred at !?S3. Tha .vo eff grs va!ves
,

! t vers :;sced four -inutes !<ter and the SG S vas satured. 19 . te:or5 ;.1?'.n3 van:tiatten ers te- "as rat.rned :o nor-s t a: .

2000 hours.
'

i The eft gas desta valve did not saal pr tarly and vat oc leak
i :!ght. his onditten ali:"ed the sataeus radt:se:tytty vi:hin :he

is la:sd off ras sys:em pt; ng to ::avel up thr u;h :he sta:k sc p
!

!

| in :he s:ack base and fill :he sie s; ace in the venttis: tee tunnet,g
" hen :he radiation level in :ha ::se: t Satidt 3 van:ila:t:. d.:: reacheda 'r ,; ef 17 ne,hr :he ace.it:rs located nex:
3375 :o this due: ini::stad the

a
.

The safat. ::ncara asssetated with :his ave 9: is :Pe ;resitt!!ryj
of a subtersance J:se a ;erson * ?s'd have estaivat fra. :he radicac:ive;tsa:as a: esphere if they vsrs 17.i , he tunnel araa. The a: :r; hare in' , - e tennel area is ;rs::ssed :);ce3t. *k

.
e radvas:e van:i;s:i:n tre:3,,[ Pt 'etains both r: ;h'.nz and :) solu e fil:ers, pri:t-hr ;' :: it-nns et. ;the sta:S whith is cat:srad. The -ext.2- radir:i:n ;realsans it e :unsel uns '6 r. hr.

i

ro ; nati tx;;suras er rateases to the eneir n an:
; fr:. this event. : sal:adThe itca see is inves:i;attes :5e f:sstitti:" af| instalitas an alarm := aler: ?;srati: : ersennel :: :Se :*:r rsj : f :ha tff :ss "t!ta -ht- >s
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'' t . **"- 11= s -at- su..em et a cometnies. fen. neuft uisa.. oo.

9. .urttae Cyste n e,ne. . aut.futeray tested. (ftt.f m*
.

7 22.

i N ''- ''"' c ~'''~ " 'n^' ~ ~t '"t^ 3 t' ''"' (
Dere fore, a pos talsted f a t tere of CN- '- \
the power supply to da staattbuttaa easel 23 we''' Ns

result ta as staattity to start tae & trate aster Berta Anna L = Aer 18 = bet standty'

desvea pasmo and a less of space aestret for the tur=a

bino draven puas. Durias a essa steam volve perferessee eneet. trip
valve TT M1 101C would set tisse free tRe I two

One of the desige besee for the sua IV eyetes se seatret board and had to be R&esed f ees tse Je

deserDed La une FSAA wee tast in the event of a steam bus evatret beerd. Trouslesmeeting revealed se
er W line rupture and a statle failure. 2 out of the op a tell is a centre & sittutt aus telsf es the #

3 aus W sees seat start ead eeltver FV to the bus eenrol bears. The W relay soil was replaced
3 SA's. Stase the aseve stagne fatture esseeisted and the teatret streutt Tested satistasterity.
with the de distribeseen seeeL 23 would reselt La
the Laesetaattias of 2 sumes. taas ne la etelaties The Primary fuassies of trip velve TT-Ms.LO1C was
of the deetst bases of the FSA1. to star ef t the stees flew automatiaally la case

a ruptere esture La the mata stees Line between

| The sewer euesty to the turbias-erivee sua FU eune it eed the turttae. 5ernal operaties for TT-MS.
.

, was to be reaeved. free se distrthsates penet 18 and 101C was the automatta sLesure is cae event of a
De provsded free 120 V as disertbuttee panet 2J via Lise beees outstae testaanaent. Alse. Le seuld
e battery charger. The saarger was to he safetM be tLesed amaually Dy suas tutten La order to test
relates and testaned to sutsaw 2A ) 123 7 de unse, esive seattag. etc. Sta seeenaarv fumettee wee
coatstaueus esetastee. The 123 V as etstributies eserated tMrouga a rossaecely separate streutt
paask :J was power +4 free Laverter 1F. weita la turn free ne primary fumaties, usias a seetret resa,
seuld be severed free a trata a er se power suselies for seal-te of tae naamat "Tiese* fusettee. Thus,

at all tamos ttrougasus this esterresse not salyvita autoestte swit;asver espeettiev. Taus, a fall,
ute of a trata 123 7 de power wenLd met af fect the seuld *T-MS*tCIC he seersted automatically, bi6t
operattee of the turbase-ertves pee saa a11 doetga could operata annually of f of J bua sestret board
bases for tae ruratae-erives puma vente se est. as went. (fwas

Subseeuent ta sie above assifications ande in Dee F7
.

N'5- ' " " - ""'""*I""'^t"**'"discusatees wata the NRC toestifies sif fers.: as-
poets of tra original preelse toneerstas the de sewer PM #'N D II * " "M 3 * h" - P 'IIT7'I '
supely to tae sus FW eystes see pretteusly tenaidated. " "M'~*
st == .nemaes an er n-itame.us 1. se .2 Noff*eite power (LC87) ame a higa esorge pipe breat. Devia=4 esse L * Sept F7 - 9 power
the stacle f ailure (Laeevertent trip) of tse 123Y de
Battery La tresser F1-lag 3 would result la the fot- At the ties this (astdear eagegred, the reactrester
lowtag e 1) 3G 12A and 1C would set be a&Le to data leggias system was La service whica resersed
start stase da evetret power was set avaitaale. at hast speed a summer of system parameters that would
2) Trata A aster drives asa FV pump wouLd est start est heve been evaslaale en such a tLas taae throughe
due to the Lcar and the Laast11ty of the diesete sema& atatten instrumentaties and ruerds. The
se start. 3) The LCSF. the isasility to start the event started at ttee 2113Aa20 (T e Os se 24 Sept.
A trata diesels, and tse failure of F24A03 would re. The plaat was is Mode I watt power at 18J !sdt. The
em att as and da power outply to Inverter 17 turbt.' had been smutdown earlier to repair a leek
v%ita powered tae turttee speed centrol. Be tur. ta the u *** e Line at se instrument teaseettenm
bbe ettves sua FV pump would be Laeperatie. terweee the tu. . * -esp valves and the EP turbine.

At tais time a U1 trtp of the Steam and FV Auseure
For the eneve events eely the 8 trais necer drives Caetret 3rstes (3FRC3s was saitiated by se ueknown
aus FV puse would start. $lailar f ailures are pee, cause. The trip sleeed esta startup FW valve se
telates for tee 8 trata. SG No. 2 and stepped all FV to the SG

(as tais low power level the enia TV bluk valve
To meet the systes design eriteria and terrect the was cleoed. isolattag the mata TV concret valves.i

above seted pretten. the faltowtag modifications were he tow levet eterm was reacted La $C No. 2 at
made durtes a se,teduled outage in Asr F8s 1) The T e 24 see. Sefers tae operator could Laentify
teatret circuitry for the sureine drives aus FU pump and corrett the probles. this low level correctly
stese, adutasion valves NT.3246-a. !IV-3233a-A. and presuced a futi trip of the $FRC3. his trip
NY*323 38-8 was modified to provtde .a automatta opea. tieeed the MSTV's and FU iseLaties vetees la both
ing sissal free Data solid stata protestase panel 80*8 f* * 381. STRC3 tattistieg also started both
Train A and Train 8 (cross legss). 2) *he de supply su FV pepe. pump se.1 performed as Latenced.
to taverter IF was disteesectee free sus LA breamer bewever, aus FV pume Me. 2 enly came up to 26CC
724A14 and was ceanuted to letterv 1A tarougn a eso. Lasuffittest to feed SC me. 2.
pair of fusee upstreme of battery tresser F24A;3.
This would avoid any tatertuottee of power to inverter The less of TV to heta SC's caused aa f acteeee La
1F in the event taat treaker 124ACS tripped opea. RC3 temperature, watca resulted in sa Lacrease La
33 he power ses,17 to seems aestesies valves uv. P'*88vri8e' 18'* k 888 103 t re a s ur e . At 2:33 peig
3:26-a and dv.3:33 4 was not furnished free the same a';he presourtser electromatta relief valve received t

de feed that s' applied power to !averter 1F. s open signal. Duttag the nest 60 set. it cysted I6) he power supply to steam eenission valve RC. alese-to-ooes 9 ttmee and them remained open. This |
32338 4 was t .e9 istnioned frira ens trate 8 de feed prvvaded a continuous vent path f ree the pressuriser
apetreaa of breamet F24318 tarsues a pair of fuees. te ne quesca tasa. Whee pressortaer levet rose

to 290 in.. tae esereter samuelty trtpoed tne
resager (T = 1 sta af set). Energy escaptag
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tareues the eteatreestas railst volve and nais steaa !Z. taser. 6 Oest.*

rettet valves caused a reste seekeeve and depres. 3. Turstas Crtleauratattes of tia 13. 103 pressure dropped to p. *3
1640 pets (T e 2ata n see) initiating the saf etya

Features astussian aretes (ITA33. Die etseted the perature thange free 540ef te 305ey escurtee ever
MP tsjeettee pumes and sleeed certata eestatstest a 11 asa pertes. Tottawtag taas lad teueerature de.
LaeLattaa vetees. WLta tse electroaatic relief tresse, the teneerature gradually tacrossed over
valve attil spes, the queass tasa rupture dies e 2 tr persed to 32Bef. De remeter La4et temper.
ruecured [T = 4 ans), reLiertas steme ista taa sture casages and surations were ei=ilar to taese
contatsaast. of gas reaeter euttet tessersture. De sepressur=

Laattes resulted La steam formattes La the RC3. butWee tae *t.3 meseuse decoved, to mL300 pois full evaluatise saeved taere use se apprecisele bettingEP Lajetties flew was estaalsened and started to is tae sere. De pressure /tessersture tranatesta
raise stessortaer levet. At T * 6 sta ;6 see the is the ACS coecessats saalusias tae 84.1 P's andoperator steeped tae EF injeettos pass. (3e tuet were severe. Dus analysts and ausseguent psss
overstars med been heavily iavetoed Defere tais testiag eheme t*st these treastests were vitata las
time La regatatag seal iajesties flew to tae reacter design allevaates and taat no detttamasal effects
seeLast pumos (RCF3 vatsa had been stepsed by tae were to be espected es tae priaary aretas, puses ,

3FAS actuaties. By T e $ asa 20 see the espre. er fuel. All safat, .ystema perforsee their testgapriate SvAS eignals med been everridden and aeraal functness is the proper asaner. Operator acttee was
flows resteted to tae seals of the pumes). EC3 timely and proper tarsusneus tae sequesse of evesta.
pressure coastanese to decrease ustti saturasian

pressure was renesed and eteam negas to form is De seier phrsical damage fres tse incisene was to
tse RC3 9ef e 5 sta ) . This causee sa tasurge of tae reflective =stal tasulattaa en taa Lawer sattwater into the pressuriser and tse presourtaer level of $3 3e. 2, weica recetwee ene Jet of steam tosing
went off saale at 323 La. Duttas tats Level tecrease free EAe pressuttaar quesca task. A weati;ating dustthe eserster. seenag average ACS tessersture and La tse area of tae quesca taan was stastee. 1ste?pressurtser levet tasseestas, stepped ese 1 P ta into the testaiammet was saes e $ 1/6 nr af tereaca Lees (T e e ass) to reeuse the aest issus iate the teatter resp for sleasus opersetene.
the 1C3. Due to decreasing pressure is SG 5e. 2.
the ETE03 erstes gave a Lew pressure btees perust Frier to esterias cessaiaseet, air sassles ter
signal at T * 16 ats 13 see. 3sa alertes tAe ever. 1/A gases and particulates indicated as atraerse
eter to tse Lew Levet and fees consistee of SG so. radioactivtry. Dirt was found on tae wativsys em2. He bLossed tae low pressure 'eis (T = 13 ata elevaties 543fe and 585f t La cae east _stde of1% see), toes ma==*1 sentreL of ta4 esem. of aux coatstemaat ans os 545 f t elevatise the floor wasW pues No. 2 watca causessed full FIs flew to the cemenetely severes vita dirt waica was wassee sewa5C. IT = 16 sta.J 3e operater saw the rapid durts: tae period wees steam was beist releases
addittee of tote fv Late 80 se. 2 was dropptag tae free cas quesca casa and tendesstag ee contataneetRC3 tesperature and reduced taa F"4 flow, structures. De dirt was costantaated wtca acttva-

ties peseuets of Cr-51. W.L47. Co-St. ta-o T. andAt WTg= 21 ata, it was deterusaed tse power re. 3a 2e weich were present is the RC3. Sasers of tae
Lief vaave was renaistas spea and tae elech vales dirt indicated Levela up to *0.000 docs /LCCca2,was elesee, isetastas tae power relief vetve se the Decostantaation saa accomplisted by sneveLias grosspreseartaer and stepping the vesting of the RC3 amounts of dirt late a.ums, and vacuum sweeptag theto tae quenea taan. At ! = 31 sta pressuriser levet rematader. The level of contastaaties ia welswavecame basa em stake.- at ! = 41 sta the operater was reeuced to meet clean area Limits. Air sa=stesstarted a 2nd makeus pump to try and stop the level cetietted during tae decentamasatten work versfies
decrease. This addittamat told water started the taat testaminatica did act becote sitterne.RC3 en a slew decreasirg tesperature transiest.
At ! = 43 sta, pressurtser Levet resened tse Low 3e pressuriser quench taak rupture dise ruptured
Level taterlock and cut off the heaters. At T = from high pressure. De steam from the quents tarJaaf sia the operater started e IF injecties pump vest daneted estal retective insulation en tae Lowerto try and step the secreasias pressuriser level. part of 3G se. 2. A weetilating duct above theThe Levet and pressure is 84 Wo. 2 again secreened guesca tank vas beat. and a vestalation Leuver was
to the pelat unere t%e $FRCS gave a Lew pressure damaged. Several pressuriser heater saales werebloca perust satsat. De operator agata blocaed the dameeewd free tae asteture, causist Lev Lamulatiesartp and, tateusa manaal speed control of its sua restatance. Two ligst fizzares and a toenusttaapump. restored Levet and pressure la $G No. 2 detector senser is the tuenca taas area were aise(T = SL sta). data pressuriser level well en its damages. All damaged eeuipeent was repatred er te.
way to recovertes, the operator stopped the Et placee. tastrumentation and eeusement ta tse areainjection pump (T * 33 nia 2a ses). At * * 37 was thetaed er tested ist possible damage f ree tse
sta. he restored reacter coelaat askews flew to steam and water. Twenty-caree panels of reflectivenormaa. Die stopped the slew decreastag reacter inautattes were replaced. The etaer af fectes pesetscoolaae tesperature transient whica started at T = were straigh;esed, repositicaed and retastalled ee41 ass. All plaat parameters were new fully under the 50 Tae wet pressurizer heater saales were naaet.testret sad the plant was brougat to a steney state heated er air dried to restere issulatten restacance.condistaa, and a seraal plaat coeldews started. Four saarted tastes were to be replaces. A new
Durtag taie rapid aestessarisation event tae RC3 rupture dias wee installed on the pressuriser tuencs

tant. The deformed vestilaties duct was strangstonedpressure doppet fres S 2300 psig to s 93u peig and a new louver was Lastalled La ene duct. DeLa 71/2 asa and gradaally recovered to 1800 peig damaged Light fixtures and censustica detector were
is 2 kr. During tate 71/2 sta cae remeter coetaat replaced.
sutlet temperature dresped at varying rates fress

" $80*F to . $Dr. Aneut 30 sta siter this initial 3e aus PJ pues 50. 2 f ailed to acteterate to tse-

camperature saange, a 2nd skewer and esaller tee- sornal speed of 3600 rys. De M3:7 openee stapette
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Vet. FVI 3'
gg. ;4,te. e Cess. e pressuriser preneure of wa00 pai. During tale
3. farntse Crete testing tse pilas volve asets atuam and tse iseta-

., 3 26 tsoa valve had to be tLeeed.

a ese ese piene same up to N2000 rys. ne governer. De valve was again disessenated and unser claser [
J e weseverd Type FS=FL wtth a speed assager noter eteervaties et was found t3as tBe piles velve stes

get,tes tae saaval speed setting anos. was calling wee sevang too for (3/8 is. To 1/4 ts. destred).
* for a hasaer speed (the speed cassger aster wee 18 wee aise found taat tse clearsaces betwas tse pilot

turatas is tSe "Lacrease* direettens. as retuared, stes and tae meeste guise were tse small (.0C05
tae governer wee lef t La etterdesse vita precedures La. vs destred E&simas of .001 Lae#. De clearsRCeswatn the speed adjustmeeg at the " full speed * were opened up and tae strose of tse ptist was
pesattee vaea the pep was eau-dows. ifbes the pump shortened by edrust=est of sotaaste positass.
was aalied es to aute etatt with SC levet below De valve was tested assia successfully by stresing
setpetas. the sseee staager aster seattaued to drive. it 12 tiaee as a pressuriser pressure of w90C pst
tarsusa a slip alutta. La taa "Laarease" direettee. and ese stas as a pressure et 2000 pai.
gewever. the speed setting nossaaise wee alreasy ,

at its asemastaal hish eseed see, astlyts: a ne STRCS was tascaad for teese eerstaatises. All
biading tersee to the "T" bar, a porties of the input devices were saliktsted and t3e approertate
" feed Dua* Liamage, sat altsving it to dre, deva serpetate were caecaed. De 57103 asetset C3792
and allow the passes red to neve dews La tae is= for legia taasseLa 16 4 vae tested for proper to-
tresse eseed direettet. De umeeseree Dissing put and perput stenal levela. Me $3 leven tastrue
is the feesseen Itaaege gave 13e goverser a f alse zastattee wee esii'arated and esecaed for sense seues.sassal taat taa russise was at t5e desiree speed. Sental 6 enarset caart recorders were patcaed
Oece tBe tortue was removed. by operator remote

- tatw the SFIC3 for continuous ar-itsrtag.
maaval acetas. ' rom the **** bar, t3e """ har dropped
sewa sad tae puss turstne preseeded to the hisa Os 23 Oct. tse STICS aesta tripped free a sourious
speed step L-34C0 ese). Se type PG-FL geneners sigeal. The Startup 77 Valve sa SC No. 2 vest
were recursed to the ideoeward fastery and ese of sleeed. This ultiastely resulted is a valid $C
ene govereers was placed se tRe test stand. While low level trip isput to the ITICS and tse systes
etservtag the eserattee of the speed setties Lissage, fuasttaaed as Latended. *his was sne first sourteueit became evtdest that reaevat of a staele Lina trip received af ter tse esart recordere and been
free the speed setttag pLlas vatte (plungers te essaeeted to the 5FIC2. all Laformacies en tse thertsthe floating lever would allow reuseek of the bel = could be enslataed ezeept !st a prettes se STIC3laws, coupkagg spring. law speed pia. "C" lias and legna Chamasi 4 esmouter alara. 764W. (1 W =,Atzdeaneet plus La the speed setting pilat valve sleeve. 3 Time paggs; Tag Ttty). This portteular ensenelhis woute allow the speed setting piLet valve to wee interetstently f at1 Lag, givtng spurteus trisevertravet wees the meter was set is a high speed indicatione. Of tee 64 total enart reterser casanets.condittes with he speed settieg serve at the this was the esty one that bed f ailed. 3est
alat:aan peettLs a. De govermer parts removed were investigation seasteded the probles was Laternalfor the pneuma: La speed setting sectasian sad because to the system. Ia anaising the Legia costreL,
tata goverser 4 se servenecer controlled were set diagram. It was deterstaed 3 IC "sains". : inputseeeed for pres st governer operaties. De reeuired

buffers and eseeeistes wtrast souLd have eeweedparts were seau 'actured, the veneeded parts removed the fault. These components were re9 Laced wtth
and the geverae a were reaseembled. Se goversere the excepties of the interseenaccias wtrass. De
vers tested et t he f attery ane the tests cetfirmed wtrigg and buf fer eeenestises were visually inspected,that tse modifie stions did remove all possibility and me faults were eteerved. A fuastieast legtaof the uneestred bteding of the governors. Surves1* test was rerfereed and the systes respeeeee sat. '

laare teattas as the staties had alas confirmed that the isf acterfly.
goveraers funct&oned property. See II.2.7e. 82 &
av for etaer probleas wata speed sentrol of these he ,eeder. Casse11 dated Costretc. performed a
turbtaes. ressease time eseca es beta saput buff ers ta questies.

his test answed no defeats. how conciaued tolihes the RC3 pressure reached the setteint for the apaiser ese of the two taput buf f ers ta a testpressuriser power relief valve. 2233 peig the esLve set. Failure of ese Laput buf fer did occur en the
opened properly. Itowever. tsere was a seal-se test set. wasca indiaated taat taas was tse causerelar weten thee kept the valve open until pressure of the 1/2 trip. Sev caecked the Insts system
was reeuced to a lower "teeet" pressure (*205 pois).
his seal.ia relay that centre 11ed the stasing of wtth se oscillesesse 'Isottag for say erratis. netsy

potate, but everytstag testad appeared to to troustetne vekwe was stasing from the circuit. Witaeut f ree . De two input buf fees were unsergetag furthertse relay, tae valve reeleoed as seen as pressure tests and evaluattee. wnile the 3 I rates weredecreased below tae "open* serpetat. The result returned to the assuf acturer for evaluettoa. awee esee-elese eyeles as pressure went above end study was anse eenducted to see if any stagle .23belev ene " apes * serpoint preneure Lastead of one vae or 123 rde fault taeused weltage die seuld haveer two longer bleve to relieve tag higs pressure caused the 1/2 trip en been MSI7*s and slesed tne
down to the " reset" pressure. Af ter swt spee. SG-2 $U coetrol velve. Die scus, revealed taat r.e
tisse eveles tse power relief valve remained La the single f ault se these power supplies could have
spea posttten. The valve was completely disassemeled. caused this preales.
Se seats es the messia and nata valve dass were
lapsed. Se palet valve was fewad stues is the De felteving caanges were made to the destas of
spea positten and it was taougnt taat ene pilot the STR.C3: 1) assenciator wtasowe were adaed waeresres van beet se tne pilot stem wee replaced and computer alarse entsted for SC Level Matff full
the assale swies area was steened up to remove the Trip for both 3annels 14 2. Maia !'d ap Malf / Fell !
saras from the galling of foreign asterial. 3e Tet , for both Channels 1 & 2. and Lees of . RCP k
ve4ve was reassesaled ase streaed 9 timee vist irtp. 2J a new assascistne and asseuser stars

were added for a IFRC3 Tu1L Tris. and 2; ne
resetting af aL157t03 related alarms was to se
selayed less eneust to allow the sesenter to reeste
the evest. ( ess)
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L&sted below are the Meadlinee frog all additiesel er restsed items La this meeth's "L& test *enth Opersting
taperteat es" pastet. Ivesettbers are essentaged to reerseuse taas list for distribettee to 1sterested
pe r sonne t,

items earted " ALERT * are taese ene g stall teL& eves are signif tsaat free estage saustag. genetts. safety.
ets. standpotets.

DW e*e9t!''1 *N ""'.v *e ?t !

'
!. PTt*.

. n s isome. . veride ,enet tia. i.e.g. sue, f au.e,--o.as Cmes 1. : 1
65. Pellet elad lateractmens .teesers--Oreseen 2 s 3

!*! . P lac **.* **!!a*t;

25. tutta sessie indicatteas--datsk 1
19 Crassed Matr9 ment and need sprav seasles-..altListene 1
30. Thermat sytttes . CAD returat itse asaste tadiaations--peess letten 3

V RE !1t 'J1ATTON S*t.AM & AELIEF
C. EEL:tf 6 $AF!*' VALVE $

300. been seasing surf aces in MSIV's and venstletten volves--trewes Ferry 2
201. 'tstY dass seearsted free etssp FttsPatraen
232. valves relieved - pLlets replased-Fitasatrist
;23. teLief f atted eeen steam aut pilot and 2nd stage disesa ."111 stone 1
236 Reisei ve&ve vibratten * treeen vetas. worn pistan rinte--Quad. Cities 1

,
203. Additten te v.*.193 valve casetes tadtsattees-arewee Ferry 1 & 2

.

v1. **1tBINE OTCLE SY1*t. $.
*

C. CONttitstR3
67 54taav solenete valve IJAZ sosttee valve f ailed to stese. Cuad. Cities 1
64 Stads , La air renovat ulves--Ceeper
69 Te*, Leams, missing plugs---Fitarstrict

vtt. SA*t*T SYSTEM $
A. !!0LATION CC, LIM

,

63. Torswe switch f atted ets-peattiened Itait swatta . RCIC valve f ailures-* Quad Cities
64 Ctrty swatet sentacts . less et RC10 turbine speed sentrol--FatsPatrist
t?. valve lassage segreded RCI* asteater.--trvnswisa 1
64 Strt in RCI* turstee 6411 and tappet assently, out of adjweteent tergue switsh-..

Ocad Cities L
t. 4tCH PR133P9C 00 CLAN * IEJECTT04

139 weenestest 1sterfere9re la checa valv: trewns Ferry 2
160 $setten valve meter eatwested with grease a noter torned up -FLtsPatrick
let. Out of ad justment tersee switen - steam valve f atted stesed--FLtsPatetsk
162. worn terese switsh - sation valve vow &d set taase-Quad. Cities 1

t!!!. ACI!LIARY $YT"*$
A. $(ACTOR HAT!! CLEA!CP

62. RwCU valve operator 11ett switsk f ailed- Arnett
43. AWC valve torque switen talled meter turned se. excessive seeldown..-Fitsretrich

C. MISC.
133. Open draan valve settted free dravtag. Landeewately tersved dwell head belts--

Match 1
116 Stesa line drata valve beenet and seat teenate--Oresden 3
135. Inaseewate statas a potential fleestas of 1*L3 eteipment reces--watst 1 & .

sk1t's an general
136 Eresten te MPCI and ACI* steam supply drata 11aes--*setteella

II. IM3MvtNTAT!3M & C0h"RCL i

t. 5 aft ** $Y$*!''S j
155. Adattianal intereatten . as...a rels., lecting seringewreeld,-
li'. Def estive MP t flew se=ttreller meeele .Pessa settet 3 1

31s. Failed f ase in LP:t valve centroller.~.ouad-cities :
lit. Canaensatten ta devwell pressure senstag 11aas-*. Quad.Cittes 1 & I
h0. Leese instew.ent air line tittlegs . hil9 07 sene.--tewaswasa 1
?ti. Crve si (Tre eersy purp pressure swaten-~0reseen 2

til. *
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362. aetsture eherted SC 5 same switsa . fire setese svetee utssted eate anarseat filter [.trusewssa 1
# .AL:1Tah:41. Broses sore spear pumo sentret switsk, as lesseet enevastestee **=etsn 1

C. *13C
l 's . f A#e somete owne fattee -tronna Ferry 3
17'. Reuter te&Ldtag f estatten eenttes reter f4& lee-. 6towne Forty 2
179. .- .s fitstags. stmas velves, geneessatten . vedtastem and '2'02 eent ters failedLeasta

tewmewisa 16 2
179 Craskee pump onett. weser ta samete 1&se, stusa venues .1sw flows in CAC eentters

teweswata 1 & 2
150 utan euspot from Og senset-Browns Ferry L

11. Ett:"t! CAL SYTTEMS
A. C4JLCINCT i'NER

213 DC piles a&r reswLattag valve leeaed . misaligned d&aearage aae e.rtag-~0rneen L
211. Eherted 3G feel peso sentester diese . tLewn fuses retare sameged -Oreseem t
12. Damagee 3G inte ett pese seveLLag. Lasettestly wtree pressere senser -Oreseen L

;13. Stenet ett tsaa level sentret valve stusa eeen . Lew tsaa fuel Level .Drosee9 3
116 Cowener esseLied taedeewate feet . gas rurstne fatted to start-.='.t11stene L
2. s. Inservest G set everseeet stes settsse. -Ceeeer t'.1t's Os*etal

ALEeT ;16 Meet senastan Dettery gnarget graag tstetc. .matta 16 2
ALLAT ===41 * . Ultratten ta switanque paaeLa. pessible DC f a& Lore * destgt prestem easta L e 2

B. 0"wt1L ELIC"1 "AL
1**. Sefective traestater na RCIC reset aircuit . Leverter f atted.-+.* ease letten 2
173. prC: taverter sener diede fs&&oe Fiterstetas
1*.. amt valve sentteller aus centest f ailed . fase tLevn.- FitaPatrian

ALZ17 eemm=t f l. Imeteser treamer assettlee = etealignmene--aaten 16 2

Iti!. LIQUIS IlAI%45T! $T!*DI , - - *"==.%
A37 Raeweste tremater pipe frose & fractures . release ===Orster Creen

59 Canaestrater retolatet vetee lesa.d. reevoste drawn threest temoerary asse .
overpressettaattaa, teteese-Bewaewtst 1

t!!!. CAIIct:5 9ADdASTt $T5"TM
1*. Modif tsattees to prevent eff gas evotesteaa- =4runswtsa 16 2 f105 Lebe retste system vaLee f attae - samese puso tripeed--Cyster Crees (10e. tineetsreved offgas Lane lessee.-- tatsa &

Elv. 54lILO 3C5 6CONTA1NMT ,

8 MISC.
1H. Coettst air dest alaaligned higft R$!T pilet velse teseersteree Quad *C18tes I
233. Deterseested vent & latten valve seassa Browns Ferry 2
201 Perge estre actuator aligneset key sheered--Pesca betten 2
202. Lassad nitregeg arossee anerttet line . haga 02''"''**'**'**8"'8'8'''''''""*Bevaswttu 2
203. Swetten bosninga e nLasing te vasuwe treenero-..Oreseen 2

W. "!5C SYSTL*S .*
96 Leese ene sut allowed snweber rotattaa. (1 sad drained ows -Cooper
57 Ineserable byereelta sauteers e repined s ta eethaattet uratta--Gresden 3
st. Cetter pies misstag from AscC'd eX sauteer-~8rees Ferry 2

gto. Desettereted ve&ve seats and e.rtags, pasktet lease, ets.-~0uad.Cattes 2
erl. Ptee vibratten . diatonnected sawneer, f allee e.rtag anne Mile Pt. I
et. Seal detertersted in LPCI snutter.. Oreesee 3
93. Ware **ed saubber e.f tsg and seals, massing setter key, daested ptvet p i n--

Ovaa.Cttles !
ALIAT w3. Bergen.Pettersee saveset test stead seeseeents damagee--8W's general

NYt. OPERAft0NAL PactLf?ts
8. R E F'.'tLINC

19 Feel grapote switan was beseed . FA dregoed peuh lettom 3
23. Refueltag noterleca hypassee. Lacertect roe puitten hadtsated . ved was not fe tiv

tesertee- trewes Ferry 2
C. "t s ;.

61;. f aadeewate semellag a ntss 1/4 La weste sweele taan.--Dresden 2
416 Care sprav sparget arena alarm save fewne pwlled-..arnete
a t 5. Aus ste am waavanteele f or N. vasertsef . htga 3g sena.--Granswask 1
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4 17 C34*RCL aCJS & 041Y13
8 *JR !Yt 3

?!. 13's retenett&emed fellewtes resetor tesp-areasses one 1
F2. Setsarev taesemed .a CRDt stone esseesty.-.pe1&sedes

v. atACTOR C20LAwf sYtit.M
A. Pta.P$

69 RCP seen pashage f ailee- ladtse Pt. 2
70 RCp sea 6 LLae wetas stessee a sys11s f atigue==-Cettert Citifs 2

3. STEAM CINERATOR5
III. Dentee tubes plassee-Serry 2

*
182. Tene doestas heorgiaastag==Ladlee Pt. 2
183. Tote desting . support plates mo4Li&sd. tubes p& egged == -M111staae 2
'84 SC tote sleevteg-.=osenee L. 2 6 3
.** Tetes laea . Leese p&wg fewed = teese part ta RC3a Turse, Pt. 4,.

ISt. Tuses leased . f atigue, we&d tratus== .Cavnee :
197 Le setag tese pioggeda...#t. Beash 1

1. PRES 5UniLD
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he
V. A. Cob b
B&W Representative
B&W User's Group
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*Per attached distribuClon list.

e

.

.

f - Banca= & wee. Om:,.. nir.o..w ?6 7
~ r., - - *. Smq=%vg QF

9 M . M , h d s!' O f # Q i,:,, ,8' .i*44 .*gy4j *. .. , e -I#
-

-h%
7m . T*m. ?.s y n- n W C w :; y~, .

r -- - ~

. -
,-.. g

-

. ,
, .-

.

. A\ % s &**.;* T;;.%.% '. p., %.,. -.W,.*1 .'* Y.. - *.- i :*." h.j ; ' 's ~

% -

-- .- 9. . 4 ,

w, _ ' . ~ . 1 .: .'

| ?w .' . , . , ' '|
. .- . s

,,,4,4., ,;, :ne . - ?m::m%.n yy. ..y- .

_ .;t,~ L.... ,, s.. - .: , -.

.-yw:*y%vmt.
a. v -w as a., w.,*% - . -g; v. - ..

4 - -61Lg&q; .:.. .; r -1 s. . .. - :222.L, ~.: . , . '

. . . . , - .; . < . . ~ -

'Q..k':. q:.

_. _ . .: - . , -

. - .a n m . ~ - - - -n .us m. ~ - r -c

. .ek. , . . c:* , r.~n"..,Dw .b %p c+. .;<p r- -.'s ... n ,n . s1 e.y- . .?
'[T .*M. ,-' s' g ,".*" - Y. .'.';d| #,1. 'a? .t J 5 N' * = ' . ,4 i". . . . . . _A--*

.#
A

, .
,,, ,s,..- w

- '

. .

e
-

-



T.
.

*
.

*7, f , ' O O
, ac, 3 . . , . , -

.

O l 5TP. l'JJT 10:1 1.157
.

B;V USER'S OT.0UP

'r. J. O. Herbein (Jack) Mr. R. J. Rodrigvec (Ron)* ice President, Oe.ieration Manager, !!uclear Operations
2!ropolitan Edison Company Sacramento Municipal Utility District
' 0. Sor. 542 P.anebo $cco ::uc' car Generating station.

eading, Pennsylvania 19603 P.O. tox 550
Herald, California S5633

(209) 743-2751
.

r. V. A. :obb , (AI) -

Mr. G. P. Beatty, Jr. (Guy)
:anagsr Generic Projects Nuclear Plant Superintendent
deoc'< *, 'Jil cox oi pany Florida Po..<er Corpora tion
.0. Box 1260 P.O. Oox 1223

.

ynchburg, Virginia 2f.505 Crystai River, Florida 32629

(U4) 334-51II (904) 795-6426,,

r. J. Ed Smith (Ed) Mr. J. G. Evans (Jack)tetlon Manager '

Assistant to VP, Energy Sucoly
:ones ::aclear Station , Toledo Edison Co.mpany

,,.0. Box 1175 300 Madison Avenue
eneca, South Carolina 23673 Toledo, Chlo I.3652

_

(803) 832-1039

. (419) 259-56=0
- ,

.r. J. P. O'Hanlon (Jim) lir. G. P. Miller (Ca ry)
nit ! Superintendent Station Superintendent
hree flile Island Nuclear Station Three Mlle Island Nuclear station a

etropoiltan Edison Cor::pany Metropolitan Edison Company.0. Box 430 P.O. Box 4SO '
iddletown, Pennsylvania 17057 Middletown, Pennsylvania 17057

(717) 944-4041 (7 6 ) 944-4041,

c. J. V. Anderson (John) .. Mr.'R. V. Montress (Sob)lant Superintendent Plant Superintendent.

rLansas !!uclear One Consumers Power Company..0. Box 603 1945 Parnall Road..:ssellville, Arkansas 72801 Jackson, Michigan 4920!
.

(501) 968-2519- (517) 738-2242
.

.

|
|

-.m - . . -

.~-.:(Eh . . Q?* .mp7-
'

k *#. 1M#.?M M"e ::,px~f %' }f ," s .* d'g'.,',.? . q,.-

g n c,.a. w . . ,. ..

W ? t k W b 't $ Y \mhb.:.--r::% W. . M5 -WWTC:- ~q?J2!0s: ;

. . .

.:%gn -? : y . 9 m .: &;*c?. W |.*f' %7. ~*W ? :- L.
' '

: . .:.> y
' * w M c'.

. ;, . j .% .%,. .e s.rw -,m ;;;>ws. .~9 - :c.a. . 2-

' ' , " ...
12 .-- 2.,j74%y'T

- m .% .-
.

*'".s.!.
*

j, 3. .~G * '.-
e. . . '..- 3 f ,, E .Y,d[,"d *,

*. . ,, hQ
' 7=

.'.27U7M^ .
-

~ .

~.aus# ere . * 7C
*

; ''!**

.7-5W-L4 e.". ..M W5
*:-we g. e *n . . . . . . . ~ ,~ . : .. .< % . . -

* L. ;[ . . -- t'* $* ;s%.( I. ' y; * -. - - ~ ' ,,
-

i
. ,-*' J ' *

-

" * * *

,.:*.:.'.5 ~ ~ y={'.;, , .
. . .

-

q -

4 -
'

-

- . - . - -. , . _.



r

'
'''' -,

*
.

.

; O o
..'

-

DISTalCUTIM !.157 (CC::T '0).

B&W USER'S OROUP
.

'tr. A. N' Qualls
~

Mr. Paul F. Ahern
Stant Superintendent Principal fluelear 0:erations Swoervhne
actiefonte Nuclear Plant Power Autliority of the State of ;ew Ycrk
P.O. Box 2000 10 Columbus Circle
'ol l ywood, A l a bama New York. New York 10013.

. (205) 259-0420 (212) 397-2396
I

I

:Mr. John hladas . Mr. H. Ray Caldwell (Ray)
.0tation Managar

.
Iuclear Operations Engineer

:: orth Anna Power Station Ohio Edison Com:any
i'.0. Box f02 76 South liain Street4 -

;1ineral, Virginia 23117 Akron, Ohio 4L303

(703) 334-5151 .,(216) 334'-5773

"**r. T. L. Baucom Mr. L. L. Lauver (Sandy)
Station Superintendent Manager, Generation 0:erations
Surry Power Station Metropolitan Edison Comaany
P.O. Box 315 *

P.O. Box 542*

Surry, Virginia 23833 Reading, Pennsylvania 19603
' "

6 (703) 683-0a00 (215) 923-3601

Mr. S. E. McLeod *(Bruce) Mr. Paul Yundt (Paul)
Plant Superintendent Plant Superintendent

,

Vashington Public Power Supply System Portland General Electric Company
3000 George Vashington Vay 121 S.V. Salmon Street
P.O. Box S6o

'

Portland, Oregon 97204 *

Richland, Vashington 93352
'

. .

(503) 226-8383
(509) 346-1611

.tr. T. D. Hurray (Terry)
" ~~

*

*

Station Superintendent
Toleco Edison Coepany
Davis-Besse Nuclear Power Station *

550I North $ tate Route 2 '

Gak Harbor, Ohio 43449
,_

*

. .
,

.

.

.

.

.

.. . - .. -

"&,'reW;.$S$f 'Et&g.*v~%'%^^&|L%%'R' *'.:. rQ '
* *- YDf~$ .si.NNA ..

2 e K, ~1s*N.%$m,! 5, - , :.~
- *

. u , (4.a%. %. 'v&q?ue e }i.>.*ej \.*/%g~
.y - * ~ *s s..: < r . m c .. . .-

u.-; ;;e.e,T. p% . v.a ,,. . . ' *!d. ,. "...'. . , ~ . ' .
*h - ^y. . -a . .w- - ..g-:.:5 , ,%g -.a .3..y. . . ~ - . -

. -5 o :wj;,~;.4, .;x.,zy n:. =w .:. ,~s. .,Y
. "'b ' ' ~. .1. 'I. * * -

::Wg'n:2.s : ,-: ~.,.;; ;a. . :n. . ''. .
.

.. A - ~,. ;r..~ n. . n .. .. ..

k' $N $N*Isk 9 . * E I* - - 2-

'DM.$ h--a.w|D.$Do. (. -.;' *. . :[.M , ' .:M .5 d 8 '.. '. . Y - ? '
'D

.: ~-- c - ;% . k ,.

.,':.'_ ~ ' *m wv mw. . -wr-~ : ~. . a ..:: . ..

- x. - . - < - - :- v - -.. , : * . g ., : . - " ;*
, p ; ,7, : !*. ,.* '- - g M : . :~ s . .- . q ,~

g *1 . > :'. ,; .r.,
,.

. -g. .* .4 .-;.-. .-.- _ . - - .
*

.

..
*

a

|



o
>

, ammmmme
.

*
.

- -

Mit0TES OF e!! Ting - !?V USER'$ OACUP

NOVEPSER l$ & 16, 1977

CENER.Al

The S&W User 'a boup met on November 15th & 16th at the Twin teldges Marriot':Hotel in Va sr * Nton. 3.C. A copy of the list of attendees is attached asEnclosure 1.
a copy of wn * *'r's attached to these minutes as En=tosure 2.* general, the meeting followed the previously prepared agenda,

of 8&V cheir-c ;%e meeting in the absence of Mr. J. C. Ivans. User's GroupMr. V. A. Coco -

Chairman.

MEETING OF Nf M **ER 15. 1977 (FIRST DAY CF PEETING)
003 4!! 07% M *t08 TEM
C. V. Pryor car #

MV made a presentation on the OTS3 tube proslem.described th.* w-7 current Mr. Pryor
as well as T W Mile island and SMUD. inspection program which had been conducted at Ocones
Identified em Tubes inspected by eddy c"urrent were
which Indica .*ons of greater than 20% of well thickness had beenn location within the steam generators along 'vith those tubes Inr

*Nications of greater than 40% of wall thickness. identified andthose having
identified tru Mr. Pryor also

(Wenginened bye tunes which had been plugged as well as those which have beenstabilized
recommended endard tube pattern for eddy currentinsertion of a solid rod within the tube).B&W's

inspection was also presented.Mr. Pryor ind Mated that most addy current ledications were found in the proxi-mity of the FA9

Indi"A*Icms were primarily along this open tube inspection lane in thetube lane which was provided for inspection on the earlier 177units.

area between De uoper tube support plate and the upper tube sheet.cations were
~~'''ediately adjacent either to the tuce support plate or the t bMost Indi-

Mr. P"*or also described the vibration test program which had been cona
sheet. ue

ducted at Oc>'**e and the test program which is planned on TMi-2.pointed out N/ 9 It was.further
the problem in coa'prehensive fashion to all of the operating plant owners andPryor that B&V had previously conducted meetings to describe
that later pmsentations were planned for 205 plant owners.

described flais operations relating to the OTSO tube problem.Following this presentat on. Nr. R. J. Baker of B&V Nuclear Service Department
i

,

problems enc 5'untered in this work. tion ': overed methods of plugging tubes E stabilizing tubes along with the field
Mr. Baker's presenta-

for examination of cause of defect.He also described tube removal operations wheretubes are reaoved intact
covered operations at Oconee. Three Mlle Island, and SMUD. The presentation

Of particular interestwas the proble"'
with radiation level in the SMUD generators.

p tFUE'. t HG EXPER '(NCE

Jim Phinney e*f

Aefueling woric was recorted to require thirty-three (33) days if no addiMV described the refueling experience on S&V units during the lastyear.

tienal work was required.
wa s recu i red f o r .vJd i t iona l wor kHowever, an average of thirty one (Ji)

-

days extension
either on SCP ltems or NS5 items. The majoritems causin., out.iO* extensions were the following: high reactor building activity.
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extended eddy current inspection. OTSO tube repairs, fuel element bow and
twis t dama9e, fuel handlieg equinment failures, RC pump seats, turbine sroblems,
seal plate leakage problems, stator problems, and ;olar crane problems.

S&W's program to improve reliability was described. Major steps in the action
plan include collection of operating data on reliability, an action plan for
availability improvement, equipment upgrading as indicated by field reliability-

data, improved services to customers, and a new B&W 5 para Parts Center to better
address tne utilities' needs. Mr. Phinney also reported on specific rellamility
items as follows:

(1) seat s - B&w's 875-B-3 seal for i77 units is expected to complete
-

testing in mid-1978 and subsequently be available fer use on
operating plants. This seal is expected to provide significantly
improved reliability.

(2) F al dandling Equi; ment - 3&W is incorocrating into rew fuel han-
dling eculpment a continuous control rod guide brazement in the
control red handling mast.

(3) B&W has tested and is offering for replacertent use a Target Rock
spray valve. This valve is a sealed valve which has been tested
for many cycles of operation.

(4) Graham Letdown Cool'er - B&W has conducted w3rk on explos sve plug *
ging of tubes and on sleeving. A final report is expected in
December. If development is expected to be requi red, B&W will
make a proposal to those utilities utilizing Graham coolers.

(5) ICs - B&W has visited a number of plants to assess " hunting" move-
ment of the CRD's due to the ICS systems. A universal fix is very
exclusive. There are some indications that different ICS settings
at the various plants may cause a different response to the same
fix. As a result, B&W will send block schematics to all of the
coerating utilities and ask for all ICS settings. The information
will then be used to try to determine a common fix.

Jim also reported on the ERDA reSeling outage availability program being conducted
by S&V. Phase I covering the NSS has been completed with 11 to 12 critical path
days saved. Phase 2 of this program to develop prototype implementation at Oconee
is planned.

Mr. Phinney listed the following services as being available from B&W:

(1) Special tools

(2) Procedure improvements
(3) Soecial recovery teams (0733, RC pump seals, CRDH inspection

and repair)

(4) Spacial services (video equipment, noise / vibration detect ion)
(S) Outage staff augmentation
(6) Hands-on work packages.
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Firally, Jim made the following sumary recommendations:

(!) Use 8&W's refueling operience
(2) Use the recommendations from tre ERCA study
(3) Utilize contingency planning
(!e) Utilize outage criticues and outage reports
(3) Plan for gcod in-plant communications
(6) Provide standard health pnysics and security
(7) Make early commitment to contracted work
(3) Have decontamination facilities available.

RC C00 LAM * PUMP SEALS '

Bill Spangier reported on RC pumo seals anc on the recent problem witi L" owno
gaskets. It was reported that the endurance test on the long-stack 873 seal
had completed 7.000 hours with excellent resul ts (t e 373 short-stac'< wnich wi ll
be used as replacement seal for 177 FA size Birgnam pumps is sc eduled to go on
test in early December). The results from the 375 fong stack seat indicate a
possible lifetime of 3 to 5 cycles without maintenance.

Stil also reported on the test experience for the 950 seals which will be usedon the 205 plants with Bingham pumps. Approximately 5.000 hours of testing has
been completed on this seal with very successful results. Jonn Anderson of
Arkansas P&l. Inoulred about tests being conducted on 9-J seals. Sill responded
that we haven't had as many proolems with B-J seals and hence have no further
development work underway. Mr. Anderson further reported a 200 to 300 psi cyclingon the B-J seals. Mr. Bradham of Duke reported that the 375 seals installed In
Oconee had only 1/3 to 1/2 the maintenance time of the previously installed seats.

Sill also reported on gasket leakage with Bingham pumps. It was reported tha t
the problem was caused by insufficient gasket reccund for the flange 9otions
caused by pressure and temperature gradients. The following fixes will be incorpo-rated: -

(a) Revised installation precedures
(b) Higher gasket density to improve resiliency
(c) Incorporation of a hard nose on the gasket
(d) New gasket filler material
(e) Higher bolt lead (pre-load)

NUCLEAR PARTS CENTER

Mr. .. R. Veissert described the newly organized !sV Nuclear Parts Center. ' Leu
described in some detail the organizational setup of the new center to serve theneeds of the cperating utilities. He set the folicwing goals for this organi-zation:

(a) To se on call an'd on time
(b) To provide fast response
(c) To provide updated parts manuals
(d) To assist in spara parts inventery planning and in planning for

parts needed for outages

-
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(e) To define interchangaollity of supplied parts
(f) To provide a parts locator service.

Mr. Weissert also expressed a desire to meet with utility representatives to
discuss their inventory policy and develop a spare part plan with them. The ,

Owners were asked for a contact within their organization for this function.

Pr. Rodriguez of SMUD requested that S&W devoicp a policy on S&W inventory of
spare parts and to report this policy to the utilities with particular regard
to tne inventory of spare RC pumps or RC pump internals.

INCORE DETFCTORS
.

Mr. E. 5. Patterson of B&W described the design of the S&W Incore detectors and
a possible failure mechanism for the failures which have been encountered. The
presumed mechanism postulates a defect in the outer sneath of the detector with
8C water then causing stress corrosion cracking of tne individual detector saeat s.
He pointed out that while the mechanism explains the failure of the detector af ter
water entry it does not explain the presence of initial defects in tne detector
sheatn. He indicated the following steps which S&W has taken to improve theequipment for later applications:

(a) Setter material control
-(o) Increased inspection in fabrication
(c) Improved heat treatment of the individual detectors and of the

final detector assemoly
(d) Imoreved non-destructive testing during faerication
(e) Closer follow of performance at individual operating plants.

Pat Indicated a failure rate of approximately it at mst operating plants, but
approximately 5% of the ocenee units, wnich used earlier manufactured detectors.
He further indicated that olanning for supply of replacement detectors was
important. Mr. A,nderson of Arkansas PS!. Indicated a 15 month Iru t;me for pre-
vlously ordered detectors. Phinney of B&W Indicated that instr . ions on check-
Ing the resistance of notentially failed cetectors would be fon e,rded to utilities
in the near future.

Nl CA!.f BRATION

Hr. J. R. Smotrel of B&V made a presentation on Ni calibratien. The overhead
slides used by Mr. Smotrel are attached as Enclosure 3 His presentation accressedthe following major points:

(i) The need to taaintain Ni calibration
(2) The causes of changes to Ni calibration
(3) Past events in discussion of this subject with the operating

users
(4) S&W's current recornnenda t ions
(3) Irurt5er B&W program on ill calibration,
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$1TE 8'05LEM REMRT! AND FI E'.3 CHANCES

Mr. R. E. Vascher of B&W described the systems which B&W has in place for assess-
Ing the applicanility of a site probinn found at one site to all of the other E&V
units. The system requires that an assessment be made and documented on each
problem wnich arises. If the documented assessment indicates that the problem
is applicable to a given plant, the proolem is added as an outstanding proolem
to computerized reports which indicate tne total nummer of problems outstanding
against a given plant. The problems are thus maintained visible to management
and can be expedited vigorously. The system likewise provices for generic handlingof field changes.

RATCHET Trip

Mr. A. V. Brown of B&V made the presentation on the ratchet trip problem. The
overhead slices used by Mr. Brown are attached as Enclosu e a. Art indicatec t atr

a nummer of procosals have been mace througn operating plant custer ers for mini-
mizing the possibility of ratchet trip. The last of these proposals was in pro-
cess and snould in the customers' hands imminertty. The final quotation is for
a system which detects the imminency of a racchet trip and provides a conventional
trip on such a signal to prevent damage to the lead screw and segment arms. The

system would cause the rods to drop only if they were commanded to move cur-new

ing the time tnat a fault existed which r.ould cause a ratchet trip to occur.

ICS
-

R. V. Vinks had been scheduled to make a presentation on the improvements toMr.

preclude hunting in the integrated control system. However, at the last minute'
Mr. Vinks had been called to the Duke site on an urgent problem and was unable
to attend. However, Mr. Phinney had earlier presented the essence of Mr. Vink's
report (see report on refueling experience in these minutes).

; MEETING OF NOVENSER 16, 1977

The meeting consumed one-half day and was devoted exclusively to plant experiam
reports by the station superintendents. Resumes of their reports are presented

, below:
i

| Opf RATIONS A* CCONEE
.

Mr. O. S. Bradham of Duke Power Company gave the report on Oconee (Mr. Bradham's
report was actually given on November 15, la77 to permit his return to cconee).

(1) Tube leaker on OTSG - Oconee ||

(a) Leak deter'ined through air ejector readings; see disagreement
| with steam line monitors.

(b) Leak apoarently only I gpm; may be only gas.

w
. - - *

M/ 'h .U ' *

e.."x.:: n ~t.q c.e $q- W .Q 7:..- ..'..
.*.. '

*.

e". m -; : .- & .~ ..

O r* h,**) . 0;*4," O >% <*?v"' .. ! * % ~". *? * .l* s's , *f G ".!p 4 ' . .g

' T. ,,R: . :. ..y*gt.ww... i. ...ma. .i.. 3.: He.Y.,9.- .%.,2., .' :-%,. .:.12~|, . .L -~ - ....
..

d v*.'"' "? i ~ '' : '
& ~

3
~

~

*

s
.

<, ~- ..

h h ' '. . *. ,i[.]. . .'._. ...w(,.,
( *

, s .,,,s
}..a . . > _. .s . Lod.%. * * * a, w.,

. ...
. s ~.r . . _ - * -

. . , .
. .w .u*;.

S M & ..' .Ca.r. , . . y.. . . . ,

. $ '" N: " . ~ ~ ~
. . .q

-
.-.

C We . . _s . .e 4 . . ! 'ev e.~.w ~"...-

* *W"*Y" ,.f.**f. . *? ** W -= ? ".,M,y|~ ~.','*' L ** T.
' ~

.,
.

,. .. ..

- .. . . . .

w..' '' *- '..j . . . , - , .f.[ *
' ,% . * *.e ,. **

G
.

.

i

l

l



*
> mammmmme

^ ~ * ~~'YP~*'''I= #;*:

;:.~** d: n w'.ha'.*;b " *N'5'.':4 =-d*$i'5'~|(|'ir*' Q Q % it W T :N *?5'N- '.A?N? *- - *"~i bN*-
_ ...

'.W.? '&I'% ; '
O 2'E

'

'I I' '? '

. $|*Qs|% Q~.&'&"CLD.I
*M $:

::5-~Q@Qr~.$W.?;E}. N'.%.**f **''. G'Yk.$
,

f.*

~. * *W 2%.

6-

(c) Turbine building sur:os and releases not based on I gpm. Radia-
tion seeping into concrete in sumos causing nigher background.
A recemendation was f ade that tube leaks should be consideredin the design of the turbine building.

(d) Problems encountered ere the following:

(1) Training people who do not normally work in radiation.
(2) No change rooms in area of turbine building. .

(3) Problems wi th radiation monitoring and control of
releases.

. (2) Stator Proolems
f

(a) The problem of valve leakage runnir7 down into tne control red
drive stators was described. The problem was ccmplicated by the
fact that this is cromated water.

(b) The difficulties of changing CROM stators when the drives wereat approxima tely 120' to 130*F were descri'oed.
; (3)

RC pump seals - Ollie described problems with particles from welding
|' processes which were not properly flushed from the system prior toopera t ion.

I

{ (4) Mr.
Bradham described the sources of reactor building radioactivity.i

| (a) RC system leaks'

(b) Leaking fuel,
'

(c) Velan valves
(d) Bingham RC pump gaskets leaking

(5) Duke is planning to change out all valves to utilize packless valves.
<

|

t

OPERATf 0HS AT THREE Mii.! ISLAND,

G. P. Miller. Superintendent of Three Mile Island station led off the report
Mr.

'

by announcing the appointment of Mr. J. P. O'Hanlon as Superintendent for ThreeMile Island Unit 1. Mr. Miller then reported on progress at Three Mile IslandUnit 2. The following items were reported:

(1) Fuel load is expected somewhat af ter the beginning of the year.

(2) The following was the chronology of events for 1977:
(a) ACRS hearings early 1977
(b) RCS system filled - May 1977
(c) Public hearing - July 1977
(d) Hot functional test - finished October 1977

Mr. ftiller reported that the biggest reamining problem invcives
tne main steam line break analysis,
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(3) Licensing examinations ere passed by 12 CRO's! 2 s?,0's must
retake the examinations.

(4) Thers were two fires in Unit 2.

(S) Standard'ted tech specs must be used on Unit 2 causing a
probable backfit on Uni c I for uniformity.

(6) 450 people are employed in operations at the site, not count-
ing security or training (50 to 20 guards are employed)

J. P. O'Hanlon reported on Three Mlle Island Unit I as follows: *
Mr.

(1) Capacity factor has been approximately 75%.

(2) The following chronology of events was given:

February 1977 - Change to monthly turbine stop valve test at
50%.

= arch 1977 - Refueling and fuel shuf fle required 3 weeks.
Snubbers and 0T50 eddy current tests ler.;thened the re-fueling.

July 1977 - Deluge system operated. There was a problem in
maintaining vacuum due to snetrep Intake into the conden er.

September 1977 - Valve failure caused acid breaktsrough to
OTSG. Ph was 2 or 3 Also, a high resistance connection
to the RC pumps caused arcing and ultimate vaporization
of the connector and a cable length. A generator ground
fault also caused the unit to trip during this month.

October 1977 - The unit tripped due to an ICS signal convertor
failure.

(3) Three Mlle Island I will convert to standardized tech specs at
the refueling cutage in 1979 The increased surveillance testing
identifled by these specs would prooably double the present required
testing.

(4) On the OTSO's, 3 tunes were plugged. Only one or two required plug-
ging, and the remainder were plugged for conservatism. OPQ feels
that the OTSO tube problem may not be generic and that the problem
may be to differing layups of the generators and different operation
of the emergency feed nozzles.

(5) THI plans monthly vibration testing on the CH pump to assure that
the problem which occured at Flcrida Power Corporation coes not
cause failure of the TMI pumo.
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CRYSTAL R IVER 118 - FLORIDA POWER CtPPORATf0N

Mr. C. P. Beatty reported on operations at Crystal River !!! as follows:

(1) 1.lcansed December 1976 based on standardized tech soecs (333
surveillance procedures are required by STS).

(2) Tne fol' chronology of events was reported:

Jan ., i977 - Initial criticality

March 1977 - 100% power
.

May 1977 - Problem wi th governor valves on Vestinghouse tur-
bine. Ten day outage - borrowed reolacement. Also during
this month there was a salt water leak into the condensers
causing four additional days cutage.

June 1977 - Ocerated at 70-75% camacity f actor. Expe r ienc ed
stator failuresi replaced hot at approximately 130*F.

July 1977 - Experienced one or two additional stator failures.
All stators were changed out from epoxy to varnish type.
No sunsequent stator problems occured. An expansion joint
disintegrated on the turbine. 100% load rejection with
no reactor trip was experienced.

(3) FPC instituted its own fix on the ICS to correct excessive control
rod motion. This reduced rod motion per once every 4 or 5 hours.
Handout on the fix was distributed (F. R. Fahland of B&W has acopy).

(4) A total of 350 modifications (t%R's) have been issued on Crystal
River 3

~

(5) A management consultant has recommended 34 more posittens on the
operating staf f. This will bring the staf f to 180 people not
counting security or system maintenance.,

(6) FPC allows the use of furmanite on the secondary side of the plant
without engineering approval . One furmanite joint has leaked.

A10 41, ARKANSAS PSL

Mr. J. W. Anderson reported on operations at ANO-l as follows:

(?) Two rows of blades were cut out curing refueling. T.vo high pres-
sure heate-t &re out of tarvice with tube leaks on the secondary
stas.

(2) It now appears that refueling on Unit 2 and Unit I will be coinci-
dent.
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(3) The reactor protection system on Unit 2 aill have a calculating
module.

(4) During the problem with tne surveillance holder tube,all of the
fuel had to be removed to remove the pieces of the surveillance
holder tube. A total of 609 poinds of criginal weight (all but
two pounds of the surveillance holder tube components) were
retrieved.

(5) A tail of Si operating days have been lost, a total overall capa-
city f actor of 70%.

(6) One ratchet trip has occured since the last :reeting of the user's
Group. This was apparently a fault in the transfer switch.

(7) ANO has its own eculoment for installing furmanite.

(3) John recorted a problem of Asian clams clogging the condenser.
The screens won't take out the la rva . Clorine must be used during
a very narrow time windcw in order to destroy the larva.

(9) The computer was changed out during the last refueling. S&W was
very helpful . AP&L is very nappy with the computer supplied by
Systems Engineering Laboratory.

(IC) Mr. Anderson is pleased with the sodium recorders which he is using.

(II) John reported a bonnet-to-body leak in the Velan shutoff valve
imediately ahead of the spray valve.

(12) ANO-l is operating witn approximately 33% efficiency with the leaks
in the c6ndenser being the biggest efficiency loss usually.

(13) A reactor building cooling f an is out of service with a bearing
failure (Joy axial flow fans) .

(14) 3~* men are employed in operations including all security and custodial
f ar t ss.

RANCHO SEC0 - SMUD

Mr. R. J. Rodriguez reported on opera tions at Rancho Seco as follows:

(1) Chronology of events:

January 1977 - Unit trip during instrument check (went out
on high vibration on main turbine)

January 1977 - Main feedwater pump trip. This was accarently
a governor prable'n.

January 1977 - ICC% load rejection test without reactor trip
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April 1977 - CR3 stator problems

Suray valve malfunctions. Forty (.0) hours
required to fix bypass valve.

July 1977 - CR0 transformer shorted to ground. CRD group #6
dropped causing crud burst.

(2) The Rancho Seco capacity factor has been 96R through the first 7 1/2
months of 1977.

(3) Rancho Seco has a program to shock the system with lithium hydroxide
(!.10H) to prevent plate out of crud on fuel assemblies. *

(fe) A total of 340 man rem of irradiation dosage was incurred during re-
fueling.

(5) A total of 52 Veian valves in the 1" to 1 1/2" range were replaced
with Carotest diapnragm valves curing refueling.

(6) During CT50 Inspection, iron oxide was noted, in the lower tube shee';
crevice.

(7) RC pump seals did not fit well during installation. Machining was
required. One leaked and a chip was found between the seal .-ings.
Tnts was corrected, and the seals are now operating well.

(8) A tear-down of the Vestlngheuse turbine was accomplished during re-
fueling good and clean. Governor valve seat was broken and all
were replaced. The generator was in good shape. Cracking was
d et ect ed in the turning vanes in the piping. Baffles were lost in
the MSR and 12% of the tubes in the reheater high pressure coil were
plugged.,

(9) A problem in drawing control was reported, particularly the updating
of drawings to reflect changes. As a case in point, it was indicated
that the drawings in the CRD Control Manual CR0 System Manual do not
agree with the drawings which were submitted for approval originally
(B&W Indicated that the manual drawings were correct).

(10) The problem of coe.'::!c . .:. reported on unprotected carbon steel.

pipes in the reactor building due to humidity.

(11) CR0 group 6 was reported as being hard to latch due to chips caused by
previous ratchet trips.

DAVf5-9E55E-t - TCL E'O ED I SON COMP ANY

Mr. T. D. Murray, Suoerintendent of 0-9 reported on operations as follows:

(1) The following .nronology of events was reported:

3/22/77 All transmission lines out of service. One diesel
also out of service. Fuel loading went very s=cochly.
Some problem wi th fuel handling equipment.

7/03/77 - Entered mode 4 Experienced some vibra tion probles
with main feedwater pumps due :o pipe leads on ouro.
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7/16/77 - Entered mode 3 Experienced problems with check
valves in 3H system sticking open.

3/12/77 - Initial criticality. Some problems were excerfenced
witn the reactimeter.

8/23/77 - Feed purnp tripped due to surge caoacitor failure.
9/14/77 - cRom stator failure
9/24/77 - Electromatic relief valve stuck open. R u ure disc

ruptured.

10/23/77 - SCAFS trip -

10/2S/77 - Impeller failure on main feed pump (CeLaval)
11/15/77 - some problem with water hammer due to steam traps

at 40% power.

(2) Mr. Murray announced that Mr. J. G. Evans, Chairman of the B V user's
Group, had been prorr.oted to Assistant to Vice-President, Energy Supply.

The meeting adjourned shortly af ter noon on Novemoer 16, 1977 It was agreed
by all that the meeting had been useful and beneficial.
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ENCLOSURE I

ATTENDEES

S&W USER'S OROUP MEETING

NOVEMBER 15, 1977

Name Comeany

W. C. Sibo (3ill) ' P ''S $-

J . R. Holder (Joe) VPPSS

0. S. Bradhars (Oll ie) Duke

R. W. Montross (Bob) Consumers

R. J. Rodriguez (Ron) SMUD

T. D. Murray (Terry) Toledo Edison

J. W. Junctfla (John) Chi $ Edison

H. Ray Caldwell (Ray) Ohio Edison

J. V. Anderson (John) Arkansas Power & Light

G. R. Westafer Florida Power

G. P. Beatty (Guy) Florida Power

J. C. ' Perry (Jay) Portland General Electric
C.. P. Miller (Gary) Metropoliten Edison - TMI

J. P. O'Hanlon (Jim) Metropolitan Edison - TMl*!

A. M. Quall s (Allan) TVA

P. F. Ahern (Paul) PASNY

W. A. Cobb (Al) B&W

J. P. Phinney (Jim) B&W

W. H. Spangler (BIII) B&W

C. W. Pryor (Charlie) B&W

J. R. Smotrel (Jim) B&V

A. W.'Srown (Art) B&W

R. E. Vascher (Bob) B&W

E. 5. Patterson (Pat) B&W

L. R. Weissert (Lou) B&W

F. R. Fanland (Frank) B&W

R. J. Daker (Bob) B&W
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ENCLOSURE 2

AGENDA

S&V USERS ORCUP MEETING

NOVEMBER 15 & 16, 1977

TVIN BRIDOES HARRIOTT MOTEL

VASHINGTON. 0.C.4

NOVEMBER 15, 1977
.

0800 - 0810 C0FFEE

C310 - 0820 OPENING REMARY.S V. A. COBS (AL)
CS20 - 0915 OCONEE OTSO TU8E PROBLEM C. V. PRYOR (CHAALI E)
0915 - 1015 REFUELING EXPERIENCE J. D. PMINNEY (JIM)
1015 - 1030 C0FFEE BREAK

.

1030 - 1200 B&V BRIEFINGS (%20 MINUTES EACH)

(1) &C PUMP SEALS V. H. SPANGLER (SILL)
(2). N" CLEAR PARTS CENTER L. R. VEISSERT (LOU)
(3) INCORE CETECTORS E. S. PATTERSON (PAT)
(4) NI Call 8 RAT!0N J. R. SMOTRIL (JIM)
(5) SITE PROBLEM RtPORTS & R. E. WASCHER (803)

FIELD LHANGES
(6) RATCHET TRIP A. V. BROWN (ART)

.

(7) ICS R. V. VINKS (SOB)
1200 - 1300 LUNCH IN-ROOM BUFFET SERVICE

-

1300 - 1400 B&V BRIEFINOS (CONTINUED)
1400 - 1630 SUPERINTENDENTS QUESTION PER100

(1) OCONEE (S) TVA
(2) TMI (9) VEPCO
(3) CR #3 (10) WPPSS
(4) ANO #1 (II) PCE
(5) RANCHO SECO (12) PASNY
(6) DAVIS-SESSE (13) CHf 0 EDISON
(7) CONSUMERS

.

n0VEM9ER 14 In?7

0800 - 0810 CCFFEE'

0810 - 1100 PLANT EXPIRIENCE REPORTS (%25 MINUTES EACH)
OCCNEE ANO 11
THI RANCHO SECO
CR 13 DAVIS-SESSE

1100 - 1200 USERS GROUP BUSINESS
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ENC:.05URE 3

.JI o , L,.,Ah In.,.n .. ..

.

I. ,,,.....n .%. ... . . ,! J, . Ca. . 3 Rn. ,. . !.- ...a.. . . . . . .

II. CAUSES CF CHANGES TO NI CAI!3 RATION

III. PAST SEQUENCE OF EVENTS

IV. B&W RECOMMENDATIONS

V. CURRENT PRCG2AM
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10 MAINTAIN NI CALI3RATICN
^*

Core power as derived from NI's feeds Reactor ProtectionSystem (RPS),
"o plant protection is not compromised.therefore, NI calibration must be maintainad

"* 70tal flux signal uses in RPS:
RPS-I

RPS-II

tilgh Flux - 5,T Kigh Flux -T

Plux/I:.. balance / Flow - S,T Flux / Flow -T
Plux Pump Monitor - T Low DNBR - S,T

Flux / Offset -S

Flux / Delta T -T

T required *or transient protection
S required for steady state protection

C-
A fety Analysis assumptions
1

Tech Specs and FSAR are based en SA assu ptions
2

Total NI calibration error of 4%FP to heat balance
a. Normal calibratien error limit 2%FP=

b. Tr.,nsient induced error
2%FP=

1
1
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II. CAUSES OF CHANGE TO NI CAI".3 RATION

NI detectors infer core power frots core leakage flu:t.

Factors that affect core power to leakage flux relation-.

ship at NI detectors:
.

1) Changes in neutron transport mediu:n

- Hydrogen density in downe mer (T changes)e

- Baron concentration in down:o=er
2) Changes in radial flux profile

- Rod move:nent

- Xe distribution

- Depletion (slow effect)
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III. PAST SEOUENCE OF CV NTS

- August 1976 - Letter sent to 177 FA plant customers
recommending more frequent Ni :.libration
checks.,

Letter sent to 177FA plant customers
.

- March 1977 -

reinforcing previous rece==endations
and providing = ore detailed surveillance
suggestions.

- April 1977 Info. ation meeting held in Lynchburg-

with 177FA plant customers to discuss
March letter and cbtain custcmer feedback.

- May 1977 Latter sent to 177FA pl:nt customers-

containing proposed revision to B&W
Standard Tech Specs on NI calibration
for comment.

.

- October 1977 - Letter sent tc 177FA plant custcmers
containing recommended changes to Tech
Specs and Cperating Procedu=es.,
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Recorrended Chances to Technical Scecifications

1. NI power range calibration to heat balance should be
checked a minimum of once per shift.

=
.

2. A re-calibration is required whenever a calibration
check shows that the heat balance power exceeds the NI
indicated power by 21RTP or more.

[ Note: The safety analyses for this plant was performed
assuming a maxi =um calibration error of 4%RTP (heat
balance > NI indicated power) in the RPS setpoint.]
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pg.z.cended Changes To Coeratine Procedures

3, During Startups

1. Check NI power range calibration at power levels of
approximately 15-30, 70, 90 and 100 percent of Rated
Thermal Power (RTP).

2. A NI power range calibration should be perfor:ed if:
.

a) Heat Balance (H3) minus NI indicated power > 2% RTP
a .

<-105 R~*P15-30, and 60% RTP calibration chec'<s. *

b) H3 minus NI indicaced power /,~> 2% RTP 90 an 100%aat
4

<-2% RTP
RTP calibration checks.

.'
*

3. Steady State Operation (Power level maintained within 5%RTP
uand and no changes in rod index > 15% since last calibration
check).

L. Check NI power range calibration once per shift and
recalibrate, if necessary, in accordance with Tech.
Spec. limits.

C. Power changes > 5% RTP and/or changes in Red Index > 15% since
| Last calibration check.
|
'

l. Check NI* power range calibration after reaching desired
power level and re-calibrate, if necessary, in accordance
with Tech. Spec. li=its.

2. In addition to first check, a minimum of two additional checks
should be perfo. ed at 2 to 3 hour intervals to confirm that
the calibration has stabiliced, i.e. calibratien is still with-
in Tech. Spec. limits. This additional checking should con-
tinue until two consecutive checks show that further recali-
bration is not requi. red.

D. dI Power Range Calibration Without the Cc=puter

If the computer is not available for heat balance calculations,
| rech. Spec. calibration limits should be adjusted in accordance|

. tith the accuracy of the hand heat balance calculational =ethod
used, i.e. a NI calibration should be performed if the calibration
.: heck shows

(Hand Cale. !!B minus NI indicated power) > (4%RTP minus F.3 Calc.
Accuracy * [%RTP3)

*A -"lue less than 2%RTP cannot be used without prior NRC approval.

I
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V. CURRENT PROGPR1

A. Calculational code is being developed to investigate *

the combined effects of power distribution and downcomer
property changes on out-of-core detector response. Results

will be used to determine magnitude of calibration pr:blem
on feed-and-bleed type plants.

B. Conceptual designs for auto calibrator ( AT) and remote

manual calibration devices have been developed for operating
plants. Decision to continue work on these items will be

based on the extent of problem following implementation of
new Tech Specs and Operating Procedures.
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IMPROVED SATE CRIVE ASSEMBLY
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NEW CO?.POIE!!T

AiiALYSIS AND TESTitiG

i-

,

1

1. A MATHE.MATICAL ANALYSIS OF THE

DESIGN IS CONCUCTED USING WORST

CASE CONDITION.

2. A LAa TEST IS CONCuCTED TC vEa!Fi l

THIS ANALYSIS.

3. A PROTCTYPE IS TESTED UNDER

ACTUAL CCNDITIONS IN THE CRDi1

ACCEPTANCE PRCGRAM.
.

4. AN ACCELERATED LIFE TEST IS -

CONDUCTED.
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Thir y-tnree (33) tubes were ex:losively plugged in the 3 075G and one (1) M'' , d
lane tuce stabili:ed. The 3 OTSG was suc:essfully leak ested on 9/28/77. /' .- ., '-Fiberscope examina-ion of a creviously stabili:ed leaking tube was completed -

On 9/25/77 and revealed that :ne leak was an 1/5 inch roun h:le a: the lath
tube succor: plate. The Safe:y Assessment Report was sen: :: NRC cn 9/24/77. ( ,, .
Pcwer ::eration is new scheduled for IC/11// /. , _ ,/-

-

rI.-
'

OCCNEE II '-

A sta:cr failure procuced a dro; ped rod on 9/23/77. A primary to secondary
leak of approximately 0.2 gpm developed on 9/27/77. Because of this low
leakage rate, it cannot be determined which OT5G is leaking. Power has been
reduced to 70% to minimize secondary system contamination.

s

CCFt.' : 7 7 7s -

The unit Operated at 10C5 full power all week. The refueling shutdcwn will
be celayed until 10/21/77 by load reducticn to 505 full power en 10/1/77.
I,N O- 1

The reac:cr continues to coera:e at er near 100% full 0wer with Plant
Elec:rical Cu:put at 94-955 due to both feedwater hea:ers ceing cut of
servi:e.

...,1m-

Minor recairs to the RCp m0 Ors were Ocmoleted and tne unit restar:ec c;
9/2 /77. During escala:icn, a :uroine trip was ex:eriencea 9cm 405 fuii
power cue electrical grounds in :ne turbine buss cuc:. The reactor was
opera:ed 3: 15'; pcwer while :ne bus's du:: was dried cut, and unit was
brougn: C a c:.: an line 9/27/77. ' i t returnec to 1005 full pcwer opera:icn

n .2 .aio,-i.

r s . w- - L < ". h-,. I I I.v r

Unit ccerated at 97", full power until Septem er 27, 1977, unen :ne unit was
inacver ently tripped wnile performing a calibra:icn cneck of -he A-loop
f'ow instrumentatien. Unit was immeciately returned to :ower anc has
c:eratec a: cr near 1C0' full power :ne remainde of :ne week.
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RANCHO SECO MO. 1

Fuel shuffle was ccmsleted on 9/24/77 and the plenum and closure head have
been set in place. The containment ILRT is scheduled to begin this after- -

noon (9/30/77).

OTSC tube plugging cperations were ccmpleted on 9/25/77. Eight tubes were
stabili:ed at the upper end and explosively plugged on the lower end.

Current schedule calls for unit to be back on line 10/20/77.
DAVIS-EESSE I

h
A spurious closure of a feedwater valve cr: sed the RCS pressure to increase
and actuate the electrematic relief valve. A relay was missing from the
valve controller and caused it to cycle several times and finally stick cpen.
The stuck electromatic relief valve blew down centinuously for approximately
20 minutes before it was isolated by closing its block valve. The RCS was
suojected to a rapid depressuri:ation.

Engineering and Service personnel are working closely with TECO to assess the
causes and effects of the transient and ta assist in the reccvery, including
discussions ~with the NRC.

l

,

,

|
,

%

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



/ ,
-

.

-e

*

!

e

-

i -

i

t

e

4

!

i.

l

| -

|

;

.i

Ii
J

)
,

I

i -

I
*

i

a
a

ENCLOSURE 18
2

l
l
8
-

.

i
.

I

O

e.
O O

J

n
** e

4

4'
.

,

T

I

** "" * ..
,

. .

1 _.ma
' so * * * = * amme

,
-

,

.

:

;; .
.

; - . .. .

:
4

4
em e . .**

t

4

!
1
i

h * -

,

)

.

1
.<

.

1
i

,

,

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



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

_

. . , -

|
INFORMATION PROVIDED IN REPORTS

OF THE SEPTEMBER, 1977 DAVIS-BESSE EVETI
AVAILABLE TO GPUSC AND MET-ED

Description of
Ident?fication Operator's Interpretation of
of Pressurizer Curtailing HPI Significance of

Source Level Increase Based on Pressurizer Level
and Coincident Pressurizer and Operator's
Pressure Decrease Level Increase Resconse j

LER NP-32-77-16
Yes No No(Enclosure 7)

Supplement to
LER NP-32-77-16 Yes Yes No
(Enclosure 8)

l .,_

NRC's LER PWR Listings
No No No(Enclosure 9)

~

.

NRC's Grey Book
No No No(Enclosures 10, 11)

k .NRC's " Current Events -
Power Reactors" Yes No No
(Enclosure 12)

|
Atomic Energy Clearing House

Yes No No(Enclosure 13)

Nuclear Power Experience.

Newsletter Yes Yes No -](Enclosures 14, 15)

B&W User's Group Meeting
No No No(Enclosure 16)

B&W Operating Plant
Service Bulletin No No No
(Enclosure 17)
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