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December 17, 1971

Dr. Peter A. Morris, Director
Division of Reactor Licensing
U.S. Atomic Energy Commission
Washington, D.C. 20545

Subject: Report of Safety Valve Operation following a
Feedwater Transient - Dresden Unit 3 (DPR-25)

Dear Dr. Morris: .

This 1s to report a condition in which a condensate booster
pump tripped, which caused a reactor water level transient. This
water level transient resulted in filling the main steam line with
water, opening of a safety valve, and pPressurization of the drywell. !
The following information pertaining to this occurrence is submitted
pending completion of the investigation which is currently in progress.

Summary

A 1413 on December 8, 1971, as a result of a condensate
booster pump trip on Dresden Unit 3. the reactor feed pumps tripped.
Tripping of the feed pumps resulted in a reactor water level transient.
This eventually resulted in filling the main steam lines with water,
opening of a safety valve for approximately l% minutes and
pressurization of the drywell. Pressurization of the drywell resulted

in a high drywell signal which initiated starting of emergency diesels,
low pressure core cooling pumps, and HPCI

h
4‘ During the transient, drywell pressure reached a maximum
<X of 20 psig. The maximum and minimum reactor pressures were 1050 psig
fi and 795 psig, respectively, and the reactor water level reached a

ik minimum of -20 inches and a maximum of +130 inches. With water level
¥ M at -20 inches, there is more than 9 feet of water above the fuel. A
NC detailed sequence of events is attached.

All safety systems functioned as designed. No significant
radioactivity was released to the environment as a result of the |
incident. During post incident recovery, beth the primary system and |
the primary containment were maintained in a "bottled up" condition

until analysis of reactor water and containment atmosphere could be
made .
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LUamage Assessment

e

A preliminarv inspection in the drywell following the
incident revealed damage to the following eguipment:

1 - The rupture discs on all the safety valves showed cracks.
This may not be related to the incident since this condition
has been encountered previously on normal shutdowns.,

LS
!

The 3A electromatic valve was damaged by the steam jet from
the "F" safety valve. One steam discharge rams horn on the
"F" safety valve was directed towards the electromatic valve.
The cover on the solenoid assembly of this valve was blown
off. The holding coil portion of the solenoid assembly was
found open. Wiring to a position indicating limit switch was
also damaged rendering the mosit-on indication circuit
inoperative.

3 - Miscellaneous thermal insulation was damaged and requires repair.

4 - The top coat of paint on the containment wall over an area
about 3' x 3' was removed by the steam jet from the "F" safety
valve impinging on the surface of the containment.

5 - Sections of ventilating duct in the vicinity of the steam jet
were dislodged and require repair.

6 - The LPRM cables were found damaged. This cable must be replaced\
in total,

7 - The SRM/IRM cpbles were tested and found to be good. Following
the Dresden Unit 2 June 5 incident, this cedle was replaced on
Dresden Units 2 and 3 and Quad-Cities Units 1 and 2 with cable
havinc a higher temperature (302°F 19 hour rating) rating.

8 - One containment cooling fan motor was found to have a2 ground
caused by moisture in the containment. This motor will require

drying out, The other six cooling fan motors were found to be
in good condition.

Freliminary Conclusions

The following conclusions have been reached regarding the
Dresden Unit 3 incident of December 8, 1971:
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(b) He closed the minimum flow feedwater valve.

(¢) He reduced the maniual output control potentiometer on the
“manual-auto” controller tc zero and transferred them to
manual to terminate feedwater input.

The "F" safety valve lifted at approximately 1020 psig reactor
pressure. The safety valve set point is 1240 psig.

The lifting of this valve was probably caused by some mechanism
resulting from the effects of feedwater flooding the main steam
line.

The pressurization of the drywell could probably have been -
avoided if this valve had not lifted.

Corrective Actions

to startup:

l - Safety evaluations.

The following corrective actions will be accomplished prior

—— -

VL
(a) Effects on fuel T Lad
(b) Vessel internals
(¢} Performance of suppression pool
(d) Effects of pressure, temperature and steam impingement on
primary containment
(e) Differential temperature on vessel
LPRM repair
Thermal insulation repair
Replace "F" safety valve with tested valve

Check operability of 3A electromatic valve

’)
Investigate reosrientation of safety valve discharge - |
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7 = Check calibration of feedwater control system and verify feed-
water regulating valve response to control! signal.

o
'

Increase torgue setting on feedwater recgulator isolation valve

s0 that it will close under pressure and seat properly.

9 - Modify and emphasize procedure for handling water level transients.
Leave contrel system in automatic, reduce feedwater controller
set point and trip feed pump at 45".

10 -« Evaluate the need for non-destructive inspection of the main

steam lines.

11 = Check calibration of head-to-flange temperature indicator.

12 - Test all electrical penetrations and main steam line bellows.

13 - Test all motors in drywell.

14 -~ Repair damaged paint on drywell wall,

i5 - Ferform functional test on all equipment expcsed to drywell

incident environment.

16 - Check system for freedom of movement during startup.

17 - Hydrostatic test of 1000 psig.

Additionally, changes to the feedwater control system to

improve its operation are under consideration.

When our investigation

1s complete, we will file a final report with you.

€c: Mr., Boyce H. Grier, Director
Region I1I Ccmpliance

Very truly yours,

~ \
) |
! i

1’.‘&;' 1~ .« * )

Byr Lee, Jr. /
Acsistant tc the f, President



§EQUENCE OF EVENTS

_DECTMRFR 8, 1971 INCIDENT

Ipitial Corditrions

e T

a) Lload -~ 792 Mie; approxizately 2300 ¥r; ths basa load cendition
wvas being mainzained for determisation of chimwey mouitor sampling
eytstem plate out.

b) Stes= flow - 9 x 106 1p/br.
Pesdwater flow - 9 x 10° 1b/hr.

¢) Egquipment {a-service - 3B, 3¢, D condensare booster pPuUmps
(3A pump waz outr of service for alignment and gland lesk);
3A & 3C reactor feed pumpa (3B pmp {n stasdby); 3B [eedwater
regulaciag vaive in service (JA feedwater regulating valve in

standby); low flow feedwater regulating valve open spproximately
20%.

d) Dryvell - inerted and at normal pressure of approximately 0.25
paig- -

BOTEZ: A graph of significent paraseters during the {nitial transient
is actached.

uvence of Fvents
1) 14:13:38
3¢ crodensate~boostey pump tripped.

POTE: Cause of trip unxnosm. The pump can only be tripped on under~
wultage ot cvercurtent. Prior ro the pump trip, Cocmemwealch
Edisoc Compaoy 8nd Ceneral Electric Combany personnel were
present in the condengate pu=p £oMm worxing oo & civcul&ting
water bydraulic usit. They noted a very lowd noise coming from
3¢ pump,. It was presuned Lo pUEp tripped on overzurrent a3 2
rasult of mechanical binding. Neirher the overvurrest oF under-
woltage relars ac the pump Dreaker showed & tcrip target. It has
act been determingd if the condensate or the boovster pu=p w2y the
cause of the aolse.

2) 14:13:08
34 and 3C reactor feed puaps tripped oo low swction pressure.
3 16:13:10

Standby resctor feed pump In started.
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16:13:2) - 22

&)
b}

c)

4)

.)

h)

0

— Ol

Resctor water level decveased capidly.

feector scremmed on low water level.

Reactor water level continued downvard rapidly to
sproximarely - 207. (ECCS 1aitiacion is -59".)

The operstor chserved the following {indicarions:

1) The "Flow Ou" light oa the beschboard, indicating s
rutout comdicion, bliaked oo and off.

2) The "Feedwater Pump Max Capecity’ eammnciarcr came
up., Tuls is also an indication of @ mumout condition.

3) The "Loss of Alr to F. W. Reg. Valve A" and "Loae of
Alr to P.<. Reg. Valwve B” armusciatore. This alarm
eccurs at 85 psig. Lockout occurs until 75 peig.

Vesse! lavel started to lacreass asd the operater took manual
sctica batveen =0 and «12" in anticipetioa of a rapid level
increasa, as follows:

1) Reduced ''master feedwater coatzoller™ set poiat, to close
the fesdvater regulating valvae.

2) Reduced manual output control potemtinmeters oo "manual/
auto” comtrollaers te Zero.

3) Transferred from “aure™ to “manual” am “ganual/eute”
atatioms.

4) Naoually closed low flow fesdwarer regulating valve.

ar <13 vessel level hesitated and rie gperacor started opening
the lovw flow F.4. valve to iacreass level.

feactor water level bega= €O increase vapidly.
As SCon a3 fle operardr verifisd that lewel vas incressing,

he closed the low flow feecwarer wvaiye again, (Estimated at
spproximately zero inches reactor water level)

As vessel level came through zero, the OpeTaLor started cloaing
the feedwater regulatisg vaive moter operared isolarion valve,
again in anticipaticn of & rapid level lacresse,

.



¥OTE

§) As the .4, {solation valve clesed

ged ced frem 5.7 X 16° to0 2.3 =

the ferdwatsy flow was
105 1h/hr. At soma time

during the closure of this valve, it stzlled dus t¢ high

differential pressure.
2.3 = 10° 1b/hr.

$) 14:16:13

Meln Stesm lLine Presa. 1ow

flow ievelled out at approximately

Goup i Isviaticn oo Main Stesm Line Low Presa.

Maln Steam Iaclation Valvea closed.
M2is Stem Line Drains closed.
Recire. Losp Semple Line closed,
fsolation Condenser Vent €O Hain 5t

6) 14:16:14

Rezctor pressura reached a low poiat of 795 paig afrer

-
-

Main Steam Line iselation.

7 16:16:29 - 22

8. Low reactor water leve! trip reset

eaml ine closed,

171"

b. level comnticued up €O BO" aud stesm line started £illing.

It is surmised that when the standby
flov increased

went inte a runoul coadition. (Fiow

gubstant istes by ihie Lack that the pu=p
£low courrcl peint of dpprexizately 5.7 =

observarion of the anmnuneiator which

"we

The cperatier stated thet the ""Flow n”

would glgo inzicate 3 runout comdit
off (The "Flow Oo” iight gnould aave
condtion). At some fime dyring the

feedwater regularing vaive jocked out in an open position.

gesting has showl that the lockout

low air oressure wirich

reaccer feel pup started,

to the point where the feedwater reguiatiog valve

control mode). Thie is

flow corresponded to 8 umout
106 1u/br., and the
tndicaces a runout condition.
iight ou the benchboard, which
ion, oniy blink=d on and thea

heen oo sCeady for the ruxmout
regctor level transient 3a"
Subgequent
condition was prohably caused

reaulted from rapid sovement of the valve.

It is believed that the lockgut occurred wvhen the eunout condicion

vas reset ou increasing ievel.
close rapidiy causing &

ar this time,
lockout oo low pressure.

cive valve tried o

¢. Turbine tripped on high reactor water level,

d, Cperaror broke conddennglr VECUUR manually.

@. Oo increazing reactor pressure,
dencer in service. at this tisme,

geclation ¢omdeasey supgly liae and the cperator noted very

the operator put
the reactror level waa above the

the iscoletion con~

iictle

effect oo presiure with it in operationm.
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8) 14 18:19 b
e) Sream line filled and prassure incressed to 1020 paig.

b) Safscy velve "3PY 11fted.

¢) High drywell prese. (2 psig) wae reached,
d) Diesel geserator 3 aund 2/3 srarted,

e) Core Spray Pumpo started, .
£) LRSI pumps srerted.

&) seor Rectrgulation Puups tripped.

B) HEPCI received an {rirletion eignal, but ecipped on high

1) Coctaimment isolaticm. (Group 1I)
9) 15.18:%9

Drywell rress. - 5 puig. Drywell presavre conticued to incressze and
peshed 7 .U paig, then began to decrease,

It is estimated that the safety valve remsinsd open for approximately
1% minutes, Lased 00 drywell pressure infermaiion and tesctor
wveszel prescure data.

Follovicg closure of the -safety valve, vater lewel contizued to
{arreaze in the reactor vessel due €O feedwataxr input ar & rate
of approximately 2.3 X 10© 1b/hr,

faactor pressure iacreased gradually due to decsy heat input and
{incressed vesgel water iaventory.

10) 14:26:12
a) BReactor fesiumter “3B" pump :.rlpped ssuually by operxater.
b) Resctor vater levsl at 1307,
11) 14:20
Suppression chamber cooiing placed in sexvice.
12) 16:35
Drywell pressure had decreased to 13.5 psig.
13 18:17

Drywell pressure bhad decreased to 10.5 psig. :
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i4)

i3%)

18:00%
Drywell prassure has decreased to 4.5 peig.
Ry

Installed jusmper to allow opeaing the redctor vater gaxmple
valves.

BOTE: All svateus were maintained {n a "boteled-up” coadition waeil
gezoling of reactor <ater and contd ument enVironment could be
eccompiished,

16)

17

18}

Deceuher

19

0

11)

19:16

Reactor water sample collecred. Analyeis indicated the activity
to be vormal (2.7 xi0! p C/1.)

20:00®

Drywell pressurg had decreased o 4.0 p2ig.

20:00% i

Folleouiag reactor water analysis, the cleanup system was placed
in service ad reactor blowdown wvail estaplished for water level
comreol. At thig poine, tha lewel had reached approxisetely

145" due te coutzol rod drive cooling water imput.

12, 1371
04:00%

A drywsll atmosphere sarmle was gbtaised in preparation for venting

snd estry. The resyits were: 1131 1.3 x 10°? uc/jee
Beta~-(aman 6.3 x 10731 uc/ee
Alpha 1.1 x 10718 go/ce
07:12

Started purging the dryvell ro the Beacror Sullding Ventilation
Srack ia accordance with sraticon cperating procedures., Rsactor
witer tempararure was i88° @,

10-48%

Initial entry inte the drywell was wmade to obrain atmosphere szzples.
Oxygsn coscentrarion was sarisfactory. Anslysisa of airborne
sctivicy: 1 131 8.5 x 10710 ue/ee

Beta-Camaa 2.3 x 1073} uefee

Alpha 1.8 x 107% ue/ee
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:DPR=25 DRESDEN NUCLEAR PGJER STATTON UNTT 3e THTS WILL

CONFTRM A CONVERSATION AT 1945 HOURS TH1S DATE WITH MR

E JORDAN REGARDING AN APPEARANCE AT 1413 HOUR ON DECEMBER

8 1971 WHICH RESULTED TN A PRTMARY CONTATNMENT PRESSURE

OF 20 PS1Ge THE UNIT WAS OPERATING AT 792 MWE STEDY STATE

WHEN A CONDENSATE=BOOSTER PUMP TRIPPED> THYS CAUSED LOSS

OF THE FEEDWATER PUMPS ON LOW SUCTION PRESSURE AND A

RESULTAWT LOW REACTOR WATER LEVEL SCRAMo APPROXTMATELY 50
s

pEv
BANRE ‘' Telegram

western union

SECONDS AFTER THE SCRAM THE MATN STEAM TSOLATTON VALVES
CLOSED ON THE LOWSTEAM LTNE PRESSUREe WATER LEVEL ROSE
RAPIDLY IN THE REACTOR VESSEL DURTNG THTS TTME UNDER
CONTROL OF THE SPEEB WATER CONTROL SYSTEM AND REACHED
THE LEVEL OF THE STEAM LiNEe AT ABOUT 1418 HOURS PRIMARY
CONTATNMENT PRESSURE REACHED TO PSTG AND ALL REQUYRED
ECCS SYSTEMS STARTEDe CONTAINMENT PRESSURE CONTTNUED TO
RTSEe¢ PEAKED AT 20 PSIGe AND BEGAN TO DROPe TORUS SPRAYS
WERE PLACED TN SERVICE AT THTS POINT TO ASSIST TN THE
HEAT REMOVAL FROM THE CONTAINMENTe AT 2000 HOURS

CONTATNMENT PRESSURE WAS 308 PSiG AND DECREASINGe VENTING

OF THE PRIMARY CONTATNMENT HAS NOT BEEN EMPLOYEDe SERVATLANCE §




