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Description of Proviex
SPR #372
€20=-001~

10/6/77

On ©/2L/TT, epo-orimstely 1800, TECo reduced reector power 2rom 15% to 9%
and shut dowr the Turtine tc repeir & leak iz the xmeiz steex lipe et a2
instwment coznecticr betweexz the turtine stor velves and the hRigs pressure
turdine.

At 213k om 9/2L/T7, stertup FW valve to OTSC #2 was closed by the steaxz &
FW rupture cocnirel system (SFRCS) for ez es yet undetermined reeasocz. (zC8
flov contrsl wes cn menuel gt the time), At 21:3L:4L the operator received
e lov level elesm cn #2 OTSG, Before he coull teke ccrrective actiozn, the
steex & feedweser rupsure comircl systex (STRCS) tripped oz low SG level,
closing the MSIV's exnd mair FW isclssion velves. #2 Aux. FW pump started,
but ocnly cexme up tc 2500 PPM, inmsufficiezt to suprly excuss leecweater to
stean generstors. At 2135 the cperatcr moticed tiat pressurizer level had
rises to 290" (Fermal = 200"), exd memuelly tripped the rractor. Toe
electromstic relief valve lifted (eppeered to opex & close § times) and
failed to close, RCS pressure dropped to 1600 psig initieting Sefety Fee-
tures Astustice Systex (SFAS). Tois sterted high pressur: injecticz, exd
closed numerous containment iscletica velves, imclulizng the pressurizer
quench texk cocling lipes, Witk the electromstic reliefl velve stlill open
end no cocling to *he Quench Tenk, the guench tank rupture disc ruptured,
relieving wvater/steax tc ccnieinment, The operators closed the electro-
metic relief isolation velve and stadbilized RCS pressure and began & normsl
gooldown. During the secuence of events, RCS pressure vent as lovw as

875 peig. Teve ves es high es STT°F and es low as 505°F, and & stean bubble

wvas formed in the RCS.
Upon entering comtainment, the following was noted:

1. The electromatic relief velve is still cpexz, elthough the solenmoaid
vent to the close positicn indicating the pilot or the valve is stuck.
See SPR 369.

2. The relie? ?rox the Pzr, Quenck Tank tore ©2f approximately e 10' high x
20' circumferentiel sectior of imsulatiocn from the #2 CTSG. The paint
from the then exposed ereas c¢f the steex generstor wes blasted away.

3. There is water in the catch pans cz 2-1 and 2-2 reactor coclexnt pu=ps.
The operaztors indicate that the level iz the RCP cil cetck tanks is
higher.

L, SFAS closed o02? botk CCW ané seal injection to the reacior coclant puxps.
The operatcrs apperenzly re-esteblisned seel injectiocn withis the 2-minute
time deley and tbe pu=ps dié not trip. 1=l and 2-2 RCP vere tripped
Dengually, -
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D¥eription of Problem - coz'<.
SPP #372

£20=-001%

10/8/T7

3 Q

™e following design problems contributed %o this iImcidexzt:

1. Aa SFRCE actustion does not trip the reaclor. RCS Eign Pressure grester
+hes 2255 psig could probedly bee: eveided nad the reector tripped simuie~
teseously with bottling uwp of +he 0TSG's.,

2. The cperstors heve no indication +ha* the electromstiic selie” velve is
1ifted, It <ock taex erpreximetely 20 miputes O reglize thet the velve
vas gtill relieving, Ey that tixze, RCS pressure hal droppel to less thexn
1600 pei, end SFAS actuated. .

3, A sizmiler incidenmce o the SFRCS causing the S/U FW valve to g0 closed
nappened on 9/2/77. See SFR #367.

CORRECTIVE ACTIOR:

1. Repair electrometic relief valve,

2. Repeir pzr. quench tank rupture disc.

3., Repair OISG insulaticm.

L. TECo to determine csuse of problems with feedwster thet csused SFRCS
trip and ‘ake corrective acticn. TECo also comsidering taking actiozn
+0 correct degign problems mentioned sbove.

5., B&w Engineering should eveluste conseguences of stean i.z:pingins on oule
gide of steaxm generelor ghell from quench tank rupiure. OTSG shell
tempersture before the incident was S518°F, Axy inspection cr correciive
astion reguired shoulld be {gentified vy Engineering.

€. BiW Engipeering eid in reviewing evenis +het led to incidest and con-
sequences of incident and identify further acticn required,

CCE:nl2



DAVIS-BESSE 1
10SsS OF FW/RCS IEPRESSURITZATION TRANSIEINT

ez 9/2L/T7

List of Copcerms:
1, Electremetic Relief - caz rapiéd cysling of velve cesuse dexage that would result

in pilet vlv/siem binding up mechanically in "open pesiticz’.
Resoluticn: Crosdby (BiW)

Startup FW Valve Isadvertent Closure oo 1/2 Trip of SFRCS - no explanaticz of
cause of 1/2 trip.

Resolution: T=Co

3. SFRCS - whexn actusted caused & "loss of FW" to both OTSG, end auto stert of
steax drivern sux. FW puzps. 3&W Engineering should pusrsue logic of SFRCS
systex ané its impect or primery system , i.e. loss of FW (SFRCS initiation)
should trip reactor!).

Resoluticn: B&W
L, Puel Assemdblies/Pins -
a. Exceeded fuel in compression limit: end repid depressurizatioz.
b. Flashing stean in core due to low RCS pressure high temperature during
blowdowzn.
¢c. TECo requested to analyze RCS samples for failed fuel, howev r, mey not
be detectable until heatup.
é. Fuel Assexbly Lift Forces - 2 phase Zluié, 4 RCP's vere mumning during
transient, RCS temp. grecter than S500°F (1ift temp nurmal conditioms).
Resolution: B&W
50 RS -
&. Repid depressurizatics,
b. Rapié cocldown (exseeded 100°F/hr, rate of change ) RV & Pzr,
c. Formstiocn of steam pockets in hot legs (and core) with RCP's running.
d. Pzr, greater than 290 in, with reactor ciritical.
e. Pzr. level greater than 320 im, witk RCT's running. L
£. Boric Acid op extermal pipe surfaces, RCP car’uigs.
Resclution: B&W
R
FRF:nl?
9/2T/T7
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& Stress condiziczs iz shell -« 500 « S50°F steax Ilnside, amtiedt (Su=y072)
" ;. e ATOe o : -—d A
alr texp & 2. VF steaxn impinging on outsige.,

cid deposits on 0ISG Shell.
c. Lose ¢f F¥ <o botk 0TSG's - (see item. #3).

Ame

d. 3Boiling of A 0TSG ¢éry, possibly 3 OISG elsc.
e. Rapid depressurization of RCS oz 0OTSG's.

L. if%erential Temperasture and Pressure conditions across OTSG tubes due to
transient oz RCS endé Steam Side - CTSG.

€. Danmage tc sbhell thermocouples.
Resclution: TECo
Resclution: (& = £) = B&W

a. Repid depressurization, initiatica of SFAS.

b. Loss of Sesl Izjection enéd Seal Returz for erproximstely 2 1/2 minutes,
to three RCP's, Ltk RCP epprox. € minutes, CCW pot lost during tramsient.

¢. NPSE limits possibly exceeded.

. Operated foux RCP's without seal injecticz end coatrclled bleedolf line
closed for epproximetely 2 1/2 minutes.

Resclution: B&w

RC2M's -

Iy

a. RCPM A2 operating i¢ stean eavironment. Possidility of 2iadizg weter
the oil. TECo to investigsate.

b. Air Cooler fouling due t0 Boric Arid crystelizsaticz.,

¢. Moisture iz motor windings - TECO to re-meggar.

Responsidility: B&W %o check with Westinghouse,

RDM's « tripped with 20 problem. Total gas iz scluticn at time of incident

rproizately 22 co/kg. Some gas may heve come out of sclution and colliected
in CRDM's. Dusring cooldown om 9/26/TT7, CRDM Groups 1 - L pulled to 100% for

shutdown margin, Rods: were spparently mm ip rather than trippec after coocl-
down,

Rescliuticn: Recormend putting X, cverpressure iz P2z and reventing ell CRDM's

¢z next hestup. 3&n evaluaticz.

Tarsmt &
. ate b be——
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ltne,_¢-. EVENT( FIOM_COMPUIER ALARM PRINTER) -\ COMMENT P
1:3'!:20 <1:h7 Main Steam ILine Iso.Vlv, Solenold Trouble Half Trip of SFRCS - closed startup FW valve i
| to #2 OT5G. B :

1:3h:87| -1:30 BG 2 6/U Range Lvl Low (setpoint = 24") level was h0.67" before 21:34:20; nov level

23.00".
1:3h:56 1 -1:10 RCP 2-2 Diec CLG, WR Temp HI (setpoint 560.6) (T‘) CLG Temp. was 556 at 21:3h:20, '
1:3506] - :51 RC Pzr., Level HI (setpoint 213") Level was 203,1 at 21:34:20, '
1:35:18} - :h9 SG SU Range Low level CH 2 Trip BFRCS Trip. .
1:35123] - :hh MN STM Iso. Vlv. Closed isolation Valves closed by SFRC3. O,
1:35:25 | - :h2 RC Loop 2 HLG NR Temp ligh (setpoint 565.3) HLG Temp. 569.1. '
1:35:32 | - :35 RC Pzr. level NI 222.5" i
1:85 I‘u; - 322 8G 1 Out B8tm Press. High 1022 paig. .
1235:.51' - 116 MN FW Btop Vlv. Closed Closed by BFRCS. '
1:35155 - 12 RC Pzr, Power R1f, Vlv. Out Temp. High Electromatic Relief Vlv. Lifted _
1:36:0h | < :03 AFP Dinc Vlv. to SG Open Aux, Feed Pump Begins E;upply of Water to 6G's. ;
1:36:07 0:00 CRD Trip Conflirm Reactor Tripped Maraally Due to HI Pzr. level, !
iz 0:19 RPS 'l'x:lp lLow Pressure =10) Reactor already tripped. )
1:10 SFAS Trip RC less than 1600 pei S 0|
1:11 High Pressure Inj. Valves not closed Valves opened by EFAS. :
1:11 Pzr. Quench Tank Out Vlv. closed, Valve closed by SFAS,

112 RCP Benl Return Iso. Vlv, Closed. .
1:13 RCP Benl Inj). Iso. Valve Closed. '
1:15 lLetdown Iso. Vlv. closed, :
1:27 ligh Pressure In). Flow Normal i



37:ho
37:h5€
38:15 "'
:30:15
:38:30'
£39:12 .
139:26
:h0:22;
:h0:3h‘
th2:07
:h3:
:S5h:h6
:03:21
:08:5h
$12:32

122:56

¥ .0

!

AT ﬂVﬁﬂT(EﬁQM COMPUTER £ 'gu PRINTER) COMMENT N af-p” IS R A
1:33 RCP S¢al In). & Seal Return Flow Low

1:39 RCP 1-1, 1-2, & 2-2 3rd Seal Cav, Press. High 1370, 1096 & 1042 RCS Prens = W90 pai
2:08 RC M.Y. Flow Normal

2:008 RCP 2-2 3rd Seal Cavity Press, 822.2

2:27 RCP écal Return Flow Normal

3:05 Pzr Quench Tank Press, Hligh

3:19: RCP 2-2 CLG Temp. Low Temp = 553.9 <:>
b:lS‘ Containment. Normal Sump Fump On Rupture Disc had blown.

lo:27i High Pressure In). Turned Off

6:00j NI 1 &% NI 2 High Startup Rate h,609 DPM

7:0h RCP 1-1 and 2-2 tripped

18:39 Pzr. Quench Tank Normal/Iso. Vlv. Open

27:1h 8G 1 DNCMR in AVG Temp. 275.h . )

32147 Pzr. level Normal

36:25 RC Pzr. Avg. Lvl. Low 152.5"

h6:h9 Start HPI #2 Started by operators to help recover (:)

Pzr. Level,



I'I MK Al EVENT COMMENTY _’_Q -
2‘:]‘;:18 ~-0:h9 SFRCS Trip Closed FW and Main Steam lsolation Valves
21:36:07 0:00 Reactor Yrip Manual Trip
21:37:17 1:10 SFAS Trip RCS Pressure < 1600 psl
21:37:19 1:32 RCP Seal Ret. Icol Vlv, Closed
21:37:20 s} RCP Seal Inj. Flow lLow
O"l:}'l:?:.’ 1:15 RC MU Isolation Vlv Closed
21:37:32 1:25 RCP 1-1 & -2 Seal Ret, Vlv. Closed
21:37:33 1:26 RCP 2-1 Beal Ret. Vlv. Closed
21:37:3h 1:25 _RCP 1-2 Seal Ret. Vlv. Closed
21:37:h0 1333- BEAL INJ. FLOW BEAL RET. FLOW
1-1 .0165 .hoké
1-2 .7056 $
-1 L0009 .1188
P-2 ,0211 3
21:37:45 1:38 RCP 1-1 3rd Seal Cavity Press. 1370 BOB Pressure = 69, Med some dows
0 RCP 1-2 3rd Beal Cavity Press. 1096 from 2259 in past 1 min. 30 sec.
RCP 2-2 3rd Seal Cavity Press. 1042
21:38:15 2:08 RC MU Flow Normal
21:38:15 2:08 HCP 2-2 3rd Seal Cavity Press., 822.2 RCS Pressure = 1532
21:30:20 2:13 RCP Seal Return Iso. Vlv. Opened
21138:35 2:28 All 8Seal Return Valves Opened




T ME Al 2 EVENT _ COMMERTS

21:38:%0 2:33 Seal Heturn Flow
1-1 L7 gpm \L‘f\
1-2 6295 gpm S
2-1 B72h gpm Q\’

2-2 1.986 gpm

21:38:45 2:38 1-1 3rd Seal Cavity Press., Wh3.9 RUS Pressure = 1422
1-2 3rd Beal Cavity Press. h11.9

21:39:10 3:03 RCP 2-2 Seal Ret., Flow 6604 gpm
21:39:12 3:05 Seal In). Isolation Valves Opened
21:39:40 3:33 Beal In Flow

1-1 4,616 gpm
. ' 1-2  4.911 gpm
2-2 4,130 gpm
2-1 L. BWT gpm

21:h0:22 h:15 Pzr. Quench 7 .nk Rupture Disc Blew
21:h0:27 h:20 RCP 2-2 Mtr., vib, High RCS Presa, = 1200 psig
RCS Temp, = ShS°F
Ihis 18 pump nearest Pzr. Quench Tank
(:)21:h3:11 7:04 Manually Tripped 1-1 and 2-2 RCP's RCS Press. = 980 psig

= 1-2 Mtr, Power = 52hlk KW RCS Temp, = ShO°F
« 2-1 Mtr, Power = h910 KW

21:43:41 T:3h 1-2 Mtr. Power = 4095 KW

21:h3:48 T:h RCP 1-1 Mtr, Btop




I L't EVEN COMMERTS _
e
' 22:12:14 36:07 RC MU Flow liigh Flow Imbalance Starved RUP Seal
i In).
22:12:14 36:07 BCP Seal Inj). Flow Low Flow Imbalance Btarved RCP Seal In}).
22:12:29 36:22 RCP 2-2 Seal Ret, Vlv, Closed No Seal In). Return. Vliv. went closed
i on 1dle pump,
22:12:37 36:30 RCP 1-1 Seal Het, Vlv. Closed Same
22:12:h0 36:33 RCP 1-1 Beal In Flow Low (8et Pt, = 3.3 Flow = 2.26 gpm
gpm)
!szlz;uo 36:33 RCP 2-2 Seal In Flow Low Flow = ,50 gpm
' 22:13:10 37:03 RCP 1-1 Bea! In). Flow Normal Flow = 3,609
! 22:13:10 37:03 RCP 2-2 Seal In). Flow Normal Flow = 3,665
‘ 22:13:15 37:08_ RCP 1-1 3rd Seal Cavity Press.High(9142)
| 22:15:4%0 39:33 RCP 1-1 Seal In Flow Normal (L.496)
| 22:15:h0 39:33 RCP 2-2 Seal In Flow Normal (k,.343)
, 22:17:45 41:38 RCP 1-2 3rd Beal Cav. Press. (1239)High
22:19:10 h3:03 RCP 1-1 Seal In Flow Low (2.845)
.072:19:10 h3:03 RCP 2-2 Seal In Flow Low {(2.003)
' 22:22:00 h5:53 RCP 1-1 Seal Ret, Flow High
; 22:22:10 W6:03 | KCP 1-1 Seal Rev. Flow Normal (.6169)
22:22:15 h6:08 HCP 1-1 3rd Beal Cavity Press. (298.5)
! Normal
22:22:29 L6 ;22 RCP 1-1 & 2-2 Seal Return Vlv, Closed
h6:38 RCP 1-1 3rd Seal Cavity Press, 908.1 High

22:22:hs




TN AT EVENT COMMEN1S 4
22:2h:15 48:08 RCP 2-2 3rd BSeal Cavity Press, 920,1 High ‘i
22:25:45 h9:38 RCP 2-2 3rd Seal Cavity Press. Thl.2 Nora. Eﬁ
22:26:15 50:08 RCP 2-2 3rd Seal Cavity Presas. 100k ligh o
22:26:h5 50:30 RCP 2-2 3rd Seal Cavity Press, 778.9 Norm.
22:27:15 51:08 RCP 2-2 3rd Seal Cuvity Press. High 1064
22:29:h5 53:38 KCP 2-2 3rd Seal Cavity Press. Norm. 027.2
02;30 1 5hz3h RCP Seal In Flow Norm,
22:32:h5 56:30 RCP 2-2 3rd Seal Cavity Press, High (1143)
22:33:45 57:36 " " . " Norm (867.1)
22:3h;:15 %8:08 . " » " HI 997.7
22:35:h5 59:38 " . " " Norm #55.6
22:36:h5 1:00:38 " " " " HI 1132
22:37:15 1:01;08 . . " "  Norm. 862.8
22:37:h5 1:01:38 . . » " NI 980
22:38:45 1:01:38 » ” ” " Norm. B2h.8
032:39:&5 1:02:30 ” o » " HI 998.9
22:h1:15 1:05:08 » . - " Norm.810.9
22:h1:05 1:05:38 " . » " HI 916.5
22:43:15 1:07:08 » . . "  Norm. 063.1
22:4h:15 1:08:08 - ” ” " HI 1021
22:45:15 1:09:08 " » " " Norm. B7h.7
- 22:h6:45 1:10:38 " " . " HI 10060



1 AT EVENT COMMENTS
-—
22:h7:45 1:11:38 RCP 2-2 3rd Seal Cavity Press. Norm 829.8 \‘\
22:48:15 1:12:08 ” » - " NI 983.7 \i‘
22:49:02 1:12:55 RCP 1-1 Seal Standpipe Level High “_1_
22:49:15 1:13:08 RCP 2-2 3rd Seal Cavity Press. Norm. £12.1
22:50:45 1:1h:38 " " - w High 1113
22:51:15 1:15;08 - - o . Norm. 839.6
Oz:slzhs 1:15:30 . " " » High 909.4
22:52:15 1:16:08 - " - " Norm. 789.1
22:52:h5 1:16:38 " . ” s High 901.7
22:53:1h 1:17:97 RCP 1-1 Seal Standpipe lLevel Noxra.
22:5h:15 1:18:¢5 RCP 2-2_ 3rd Seal Cavity Press. Nomm. 01k
22:56:15 1:20:08 RCP 2-2 " i ” » High 978.2
22:57:15 1:21:08 " . - " " Norm, 8h49.2
22:59:15 1:23:08 - e » " High 969.5
22:99:3h 1-1 Standpipe Level High
Q'& 1959:35 " ” " Norm.
23:00:05 » " » liigh
23:00:06 " . " Nomm.
23:00:18 " " " Hgh
23:00:21 " - » Norm.
23:00:28 " " - Hi
. 2.3:00:30 - . » Noim.
~ A



T1ME AT EVENT COMMENTU

23:00:45 1:2h:38 RCP 2-2 3rd Seal Cav. Press. Norm. 752.2 s\a_j
23:00:55 1-1 Standpipe level High .
23:00:57 1-1 Standpipe lLevel Normal 1
23:00:59 1-1 Standpipe level High
23:01:07 » » " Normal
23:01:10 » " » High
(323:01:23 . . o Normal
23:01:h5 1:25:308 RCP 2-2 3rd Seal Cav. Press. High 976.8
23:02:09 - 1-1 Standpipe Level llgh
21:02:11 e ' " " "  Normal
23:02:21 » ® " High
23:02:21 " » "  Normal
23:02:23 " " " High
i 23:02:2h " " " Normal
i
O
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