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"~ GROUP 10 SEQUENCE OF EVENTS REVIEW
3i124:21 o/ 9/85%

12358 02355 uolld MEPT ) TriP
138353293 95 PBod RPS CH 2 KC KWl PRESS ThIP
123531293100 ws18 KPS CH 2 CH TR]P TRIP
1:55:29:990 P88 RPS CH 3 KRC H]l PRESS IRIF
1:35:29:995 uBs26 KPS CH 3 Ch TRIP ThIP
13353302 o0 G181 CRD CH BZ7D ANY TRIP DEVICE TRIP
1:035:302 o0 X058 T=G MASTER TURB TR]P TP
1:35:30: 65 wiso CrD CH A/C ANnY TRIP DEVICE TRIP
_1335:303 95 X030 TeG MASTER TKR]IP SULLNE]DS TRIP
1:35:30:145 W2ob CRD TRIP CONF KM TRIP
1:35:30:190 PESE KPS CH | KRC 1 PRESS TRIP
18352302195 U810 KPS CH 1| CH TRI]P TRIP
1835:30:285 X033 Teg MECH TRIP SOLENGID TURB TRIP  TR]P
1:35:30:310 X032 Y=G MECH TRIP VLV TIR]IP
1:35:308370 PB73 KPS CH 4 RC H]l PKESS TRIP
1835:30:370 Qw834 RPS Cr 4 CH TRIP TRIP
1:35:30:540 A850 RPS CH | FLUX=DFLUX=FLUN BSTHL TRIP
1:35:30:545 ABLY RPS (H 4 FLUX=DFLUX=FLUN BSTHL TRIP
1335:303550 A856 RPS CH 2 FLUM=DFLUX=FLBN BSTHL TRIP
1835:130:55%0 AB62 KPS CH 3 FLUX=DFLUX=FLUN BSTBL TRIP
1:835:30:935 w9sl SFRCS FULL TRIP TRIP
123531342 70 V963 SFRCS FULL TRIP NORM
131352413675 FBLY KPS CH 3 RC LO PRESS BSTBL TRIP
1:35:412710 PBS9 KPS CH | KC LO PRESS BSIBL TRIP
10352413745 F874 RPS CH 4 RC LO PRESS BSTIBL TRIP
131353423230 PB63 KPS CH 2 RC LO PRESS BSTHBL TRIP
1:35:54:930 Jacs GEN REVERSE PwR TRIP
1:35:54:950 x026 SaYL ACB 34561 WPEN
1:35:54:950 X025 SwYD ACB 34500 YPEN
1335:54:955 1425 GEN GROUND CURRENT HIGH
13353558 S0 1425 GEN GHOUND CURKENT NBRM
120552552350 Jaces GEN REVERSE PwaR NURM
1341: 43345 W96l SFRCS FULL TRIP TRIP
1343:23:255 GBul RPS SU KATE H4D wTHUKAL INHIBIT I NHB
1243:583160 Whul RPS SU KATE HOD wTHURAL INHIBIT NORM
13482513420 LY} KPS SU KATE WAL wikKDewl InHIBILT INHB
184021513745 Wbyl KPS SU RATE RUD wTrHDRaAL INHIBIT NORM
18502103320 G841 KPS SU KATE HUD wTrORaL INHIBIT InNHB
11502102650 FETS KPS S5U RATE ROD wlrOrwlL INHIBIT NOK™M
185132035355 b4l RPS SU KATE RUD ~THDWaL INHIHIT INHB
18511218 45 us4l KPS SU KATE KOD wTHDRwL INHIBIT NURWM
18513213 &5 PI01 SFRCS LP MHALF/FULL TKIP ,56 1} TRIV
185132131910 P02 SFRCS DF HALF/ZFULL TRIP ,86 2 TRIP
1:51:38:895 Pl02 SFRCS DP HMALF/FULL TRIP ,86 2 NOWM
1:51340;:265 P701 SFRCS OP MALF/FULL TRIP ,86G 1} NORM
2% 23140:99¢ Wb sS4 MEPT 2 TRI¥
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Post Trip Review

The following review must be completed for each reactor trip (amg,;
sormal tripping of CRD during heatups and cooldowns) even if a umdt, ;3
restart is got ia progress. 2 sk da L34

1.1 Plaat Pre-Trip Conditions (to be completed by the Shift Tochuqx‘
Advisor and Operations personnel after the plant stabilizatiosm iy
complete). - : L2

(A) Reactor power prior to the trip: iQ % < "" :::

Note amy ruaback that occurred: _ Fodowing YA MEP ol trip,

P -” 3 -I,'\’
0 LCS Jimibed by Foo rynpack wos ioibiabed odicr Ve
ﬁ . E : g. hd ' R

(B) List any ICS stations in saoual prior to the trip: et

MEP 1-2 (HiS 3¢A) wes in manyual —

(C) List any testing in progress prior to the trip: s e
—'ans ' s

EL Y A

(D) List any safety systems isoperable prior to the trip: ::; (&
nong. -
«-a.82V8

(E) List any other abunormal plaat conditions coatributing to-- -
the plant trip (inoperable main feedwater pump, high
condenser vacuum, etc.). B

none. ' _——

Completed By 4

)'.

7
1.2 Plaat Post Trip Conditions (to be completed by the Shift Techaical
Advisor and Shift Supervisor after the plant stabilization is complete).

Attachment 3
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(A) Did any of the followiang occur?

R T et b Bl
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computer miomuon. or operator observations.)

Did the PORV a

Did the pressurizer code safety valves actuate?
Did either steam groerator level exceed 82.5%?

No
e

ctuste?

Did SG level go below 18"7

Was SFAS actua
Did pressurize
Did pressurize

Was the Esergeacy Plan activated?

Did the SFRCS

ted?
r level decrease Lelow 8 iaches?
r level exceed 300 inches?

actuate?

(Use Control Room ncotd.n.

Mo naiial e,

,'.rqqnt L
E- Jek 1. 28l

(1T taedy b .

[T T "M
z‘!:ﬂ.,

g ) PR
—

ol
If any of the above did occur, determine the cause and describe

below:

i

-

v & /‘ fd
4) Jee lffocﬁﬁ

drt’:ipuon of the cause of the trip, the ractor ;
trip sequence of eveats which resulted ia the trip, sad aay .
to preveant recurreace. (Reviewv the Post Trip
Revievw, Alarm Printout, and Sequence of Events Priatouts,” t!

(B) Write a short
actions taken

available.)
TAe

i )

. — . —

e

o

_LL_MA_:Z.I.L.&_.L,_.&@:;_& MEP trip. e
flrﬁcf lw‘h‘ﬁm on ‘&ﬁ ‘,“ &: 4z “"‘ﬂ“:

Laex Yo i trp., Quly MFP 1-'&&.:.;‘:4_::1_&_
covidn | S aa th £
- | udn'u
Shift Technical Advisor \ v’ 52 Date_& -F-45~
Shift Supervisor P Dau__ﬁ#%l’g
Attachment 3
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Step 1.2 Post Trip Condibrong

4) SFRCS achuwhon :
&,Mc of cvents Shows dn SFRCS h:’ at O/ 35 a/aﬁj w (4

e reactor #Wf MSIV s seat closed at e Same ;‘ué.o)

howerver | fhere does not appear to be Forther Substanhation

luhmA
o0f ASFERCLS inihatkorn . For e.a»-,/e. ARTS in/hratrer does nsl”
(alse me ‘nnulm‘hn)

Show in the seguemce of ecventsa, Mo plent paremeicrs were
in a4 shate do 4rp SFRCS except re single +rpped mFP.
Ouring Tle ereat affor Hhe MSIVs  closed , The manvel!

SFReS fwl‘uﬂbn; were vsed . MNowever, vather than ;m.h.aho;]

SERLS on fow lvel y SFRCS pu..'léu/b»: fov both OTSG fow
SFRCS ways 'utl‘/y resel omd

pressore tripe were pushed ,
Eov? AFP; /,nr.hl'//y

*r,./’a( on Jfow level a1 desived .
ran byt hr,éfed via Tie 'hrf hmttle valves., AF 559 and

AF6OSE JStuck closed onti/ ou»o-// afuvd off heir scats .
Fo rther data analysic omel i e 1wy AE nmtxo?r fo

j@* a a-v/ok/c s O/ubrom
\ ’% 6 985
v ‘/4/&5

atachmear 3
Pﬂjlr 3efd 9
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1.3 Safety Review of Transieat (to be completed by Shift Techaical
Advisor and Shift Supervisor).

(A) Verify no safety concerns* have been identified in the tﬂtﬂ of
the trip. i Bdued b

*A safety cor:ern is defioed as a safety related system oot
performing the design function for which it wvas intended.

(i1 .v <
Shift rvi Date
Supervisor —
Shift Technical Advisor Date

(8) Verify no safety limits exceed during the transieat (see Techaical
Specification 2.1). If any safety limits has been exceeded
operation shall not be resumed uatil authorized by the Cc-tntcl
as per 10CFRS0.36 Section

C
Shift Supervisor_ | - ..O._Q.....a._\ Dau_'ﬁrﬁ_
Shift Techmical Advisor_\ 4%

If the cause of the uait trip ¢ianot be determined, or the hqu-« nl
Events for the reactor trip cannot be determined, or any safety concern
identified, & unit restart cansot proceed until a Station Review Boszd .,
review of the transieat has been completed.

Y
After this form is completed, it should be routed to the Oponum
Eagineer for his review. .
'[“mem ‘"’-‘“'_—@%‘-“1 Date_ 6’/' rw ‘V{
b 1 8 ?- o’:‘f 03

After the Operations Eagineer reviev, his attachment should be routed
to the Technical Sectiom to be included in the trip files.

iﬂs’s%:: s

Hdhad G s/ ,a;t;u, -4
Sle M/%ﬁ%‘msw& ‘m v‘d";:/
6—41 AT S99« (oY cn-u‘ua-d

?0&\/ ’.;,,.Jﬁ Nl ﬁ“w& ‘( R . T&-
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SEQUENCE OF EVENTS JUNE 9, 1985 TRIP

Updated 1200 Hours June 18, 1985

The following is a summary of the Sequence of Events that occurred at
Davis-Besse on June 9, 1985. The plant was originally at approximately

90% of full power.

progress.
Main Feedpump which was in manual.

01:

01

01:
01:

01:
01:

01

Time

01:35:00

35:29

:39: 31

35:36

35:37

:41:04

No surveillance testing related to the event was in
The plant was in full automatic control except for the #2

Event

The #1 Main Feedwater Pump (MFP) tripped on
overspeed due to a control failure. An automatic
plant runback was automatically initiated. Due
to the reduced feedwater flow available, Reactor
Coolant System (RCS) temperature and pressure
began increasing. The plant ran back to
approximately 80% of full power prior to the
reactor trip.

The reactor tripped on high RCS pressure (2300
psig).

The turbine tripped from reactor trip.

The Steam & Feedwater Rupture Control System
(SFRCS), Channel 2, spuriously half tripped

on low SG level and cleared four seconds later.
A sequence of events monitor SFRCS full trip
alarm was also received and cleared.

Main Steam Isolation Valve (MSIV) #2 closed.

MSIV #1 closed.

Normal post trip equipment operation, such as

the auto transfer of housepower to the startup
transformers, etc. The #2 MFP continued to
supply normal {eedwater until approximately 0140
hours, when there was not adequate steam to
operate the MFP turbine due to the closure of the
MSIV's.

Steam generator water levels decreased to the
SFRCS low level trip setpoint. A full trip on
low level occurred on SFRCS actuation Channel 1.
Actuation of SFRCS actuation Charnel 1 related
components was initiated including alignment of
Auxiliary Feed Pump (AFP) 1 to feed Steam
Generator (SG) i.



Sequence of Events Summary - 6/9/85

Page 2

01:41:08

01:41:13

The control room operator attempted to manuaily
initiated SFRCS to start auxiliary feedpumps,
however, he incorrectly actuated the SFRCS on

low steam pressure instead of the desired low
steam generator level. He performed the

manual actuation by depressing the top switch

in both strings of manual actuation switches for
the respective SFRCS actuation channels. This
generated a low pressure trip on SG 1 in SFRCS
actuation Channel 1 and a low pressure trip in SG
2 on SYRCS actuation Channel 2. Therefore, each
SFRCS actuation channel sensed that its
respective steam generator was inoperable while
the opposite steam geperator was still intact.
SFRCS actuation Channel 1 then attempted to align
AFP 1 to feed steam generator 2 and SFRCS
actuation channel 2 attempted to align AFP 2 to
‘eed SG 1. Both actuation channels, however,
closed their respective steam generator isolation
valves (AF599, AF608) which prevented any
auxiliary feed flow from reaching the steam
generators.

Per the SFRCS design, some valves positioned by
the low level trip on SFRCS Channel 1 were
repositioned by the low pressure trip. The AFP 1
steca supply valve from SG 1, MS 106, started
open in response to the SFRCS actuation Channel 1
low level trip. Following the manual initiation
of the low pressure trip, the valve should have
continued opening to its full open position
before it cycled closed. The entire open/close
stroke time should have been about 50-60 seconds.
The valve returned to its closed position in
about 18 seconds, however. This indicates that
the open command to the valve did not seal in as
designed.

SFRCS actuation Channel 2 tripped on low steam
generator level. Since the low pressure trip
already present had priority, no change in
component actuation occurred.



Sequence of Events Summary - 6/9/85
Page 3

01:41:31
01:41:44

01:42:00

01:45

01:45 - 01:51

AFP 1 tripped on overspeed.
AFP 2 tripped on overspeed.

The Operator's error was corrected by clearing
the manual SFRCS actuation on low steam pressure.
Since both SFRCS actuation channels were already
tripped or low steam generator level, the SFRCS
attempted to realign valves in the normal
configuration with AFP 1 feeding SG 1 and AFP 2
feeding SG 2. The SFPCS attempted to open steam
generator isolation valves AF599 and AF608, but
the valves did not open. With these valves
closed and the AFPs tripped, no feedwater was
being supplied to the steam generators.

Both Steam Generators had steamed down to
approximately 12-13 inches of indicated level.

RCS Tave at this time was approximately 562°F.

RCS Tave was increasing due to the lack of
primary to secondary heat transfer. RCS pressure
w2s increasing due to the decreasing density of
the RCS water and increasing pressurizer level.
RCS pressure increased to the Power Operated
Relief Valve (PORV) setpoint (2425 psig). The
PORV cycled a total of three (3) times, relieving
pressurizer pressure to the Quench Tank.
Foilowing the third opening, the PORV failed to
reclose properly. The control room operator
observed primary conditions and closed he block
valve on the PORV. RCS pressure fell to 2075 psig
before the block valve closed or the PORV
reseated.

During this time period, operators were
attempting to restart the auxiliary feeduater
pumps locally. Some problems were encountered
with local control of the AFP turbines. The
turbine trip throttle valves at the turbine
inlet were difficult to reset and the effort was
complicated by communications problem: with the
control room.

During the same time period, an operator locally
assisted the opening of both steam generator
isolation valves AF599 and AF608. After he
partially opened the valves, the motor operator
stroked the valves open.
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01:51

~21:52

~01:55

~01:58

Additional Notes:

Operators placed the Startup Feedoump (SUFP) in
operation to supply the steam generators. SG 1
pressure had reached a minimum of approximately
750 psig. SG 1 repressurized to approximately
900 psig from the startup feedpump. The #2 SG
has reached a minimum of 920 psig.

AFP 2 was returned to operation by operators to
supply SG 2 and SG level began increasing.
Maximum RCS temperature had reached approximately
592°F. When AFP 2 was returned to service, the
control room operator controlled the pump in
manual rather than returuing it to the Auto
Essential mode of operation.

AFP 1 was returned to operation by operators to
supply the SG 1 and the SG lovel began
increasing. Operation of AFP 1 turbine could not
be regained by the control room operator in
either the Auto Essential or the manual mode of
operation. Control of the turbine was maintained
locally by an operator at the turbine steam inlet
valve.

Tave restored to normal post trip temperature.
The cooldovn lowered RCS pressure. Operators
manually started the HPI pump #1 in the piggyback
mode (D.H. pump 1 supplying the suction to the
HPI pump 1). A slight amount of water (5~50
gallons) was injected.

Adequate subcooled margin was available throughout the transient.
The Reactor Coolant Pumps remained in operation. The Quench Tank
contained the discharges from the PORV. Makeup/High Pressure
Injection cooling of the RCS was available as a method of core
cooling at all times.

This data is preliminary and additional clarifications or correc-
tions may be necessary after a detailed analysis of the event.

JRL:SNB:bec

SNB/009



SEQUENCE OF EVENTS JUNE 9, 1985 TRIP

Updated 1200 Hours June 18, 1985

The following is a summary of the Sequence of Events that occurred at
Davis-Besse on June 9, 1985. The plant was originally at approximately
90% of full power. No surveillance testing related to the event was in
progress. The plant was in full automatic control except for the #2
Main Feedpump which was in manual.

Time Event
01:35:00 The #1 Main Feedwater Pump (MFP) tripped on

overspeed due to a control failure. An automatic
plant runback was automatically initiated. Due
to the reduced feedwater flow available, Reactor
Coolant System (RCS) temperature and pressure
began increasing. The plant ran back to
approximately 80% of full power prior to the
reactor trip.

01:35:29 The reactor tripped on high RCS pressure (2300
psig).

The turbine tripped from reactor trip.

01:35:11 The Steam & Feedwater Rupture Control System
(SFRCS), Channel 2, spuriously half tripped
on low SG level and cleared four seconds later.
A sequerce of events monitor SFRCS full trip
alarm was also received and cleared.

01:35:36 Main Steam Isolation Valve (MSIV) #2 closed.
01:35:37 MSIV #1 closed.

01:35 to Normal post trip equipment operation, such as
01:40 the auto transfer of housepci.:: to the .tartup

transformers, etc. The #2 MFP continued to
supply normal feedwater until approximately 0140
hours, whea there was not adequate steam to
operate the MFP turbine due to the closure of the
MSIV's.

01:42:04 Steam generator water levels decreased to the
SFRCS low level trip setpoint. A full trip on
low level occurred on SFRCS actuation Channel 1.
Actuation of EFRCS actuation Channel 1 related
components was initiated including alignment of
Auxiliary Feed Pump (AFP) 1 to feed Steam
Generator (SG) 1.
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01:41:08

01:41:13

The control room operator attempted to manually
initiated TRCS to start auxiliary feedpumps,
however, he incorrectly actuated the SFRCS on

low steam pressure instead of the desired low
steam generator level. He performed the

manual actuation by depressing the top switch

in both strings of manual actuation switches for
the respective SFRCS actuation channels. This
generated a low pressure trip on SG 1 in SFRCS
actuation Channel 1 and a low pressure trip in SG
2 on SFRCS actuation Channel 2. Therefore, each
SFRCS actuation channel sensed that its
respective steam generator was inoperable while
the opposite steam generator was still intact.
SFRCS actuation Channel 1 then attempted to aligu
AFP 1 to feed steam generator 2 and SFRCS
actuation channel 2 attempted to align AFP 2 to
feed SG 1. Both actuation channels, however,
closed their respective steam generator isolation
valves (AF599, AF608) which prevented any
auxiliary feed flow from reaching the steam
generators.

Per the SFRCS design, some valves positioned by
the low level trip on SFRCS Channel 1 were
repositioned by the low pressure trip. The AFP 1
steam supply valve from SG 1, MS 106, started
open in response to the SFRCS actuation Channel 1
low level trip. Following the manual initiation
of the low pressure trip, the valve should have
continued opening to its full open position
before it cycled closed. The entire open/close
stroke time should have been about 50-60 seconds.
The valve returned to its closed position in
about 18 seconds, however. This indicates that
the open command to the valve did nct seal in as
designed.

SFRCS actuation Channel Z tripped on low steam
generator level. Since the low pressure trip
already present had priority, no change in
component actuation occurred.




01:41:31
01:41:44

01:462:00

01:45

01:45 - 01:51

Sequence of Events Summary - 6/9/85
Page 3

AFP 1 tripped on overspeed.
AFP 2 tripped on overspeed.

The Operator's error was corrected by clearing
the manual SFRCS actuation on low steam pressure.
Since both SFRCS actuation channels were already
tripped on low steam generator level, the SFRCS
attempted to realign valves in the normal
configuration with AFP 1 feeding SG 1 and AFP 2
feeding SG 2. The SFRCS attempted to open steam
generator isolation valves AF599 and AF608, but
the valves did not open. With these valves
closed and the AFPs tripped, no feedwater was
being supplied to the steam generators.

Both Steam Generators had steamed down to
approximately 12-13 inches of indicated level.

RCS Tave at this time was approximately 5A2°F.

RCS Tave was increasing due to the lack of
primary to secondary heat transfer. RCS pressure
was increasing due to the decreasing density of
the RCS water and increasing pressurizer level.
RCS pressure increased to the Power Operated
Relief Valve (PORV) setpoint (2425 psig). The
PORV cycled a total of three (3) times, relieving
pressurizer pressure to the Quench Tank.
Following the third opening, the PORV failed to
reclose properly. The control room operator
observed primary conditions and closed the block
valve on the PORV. RCS pressure fell to 2075 psig
before the block valve closed or the PORV
reseated.

During this time period, operators were
attempting to restart the auxiliary feedwater
pumps locally. Some problems were encountered
with local ccatrol of the AFP turbines. The
turbine trip throttle valves at the turbine
inlet were difficult to reset and the effort was
complicated by communications problems witt the
control room.

During the same time period, an operator locally
assisted the opening of both steam generator
isolation valves AF599 and AF698. After he
partially opened the valves, the motor operator
stroked the valves open.
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01:51

~01:52

~01:55

~01:58

Additional Notes:

Sequence of Events Summary - 6/9/85

Operators placed the Startup Feedpump (SUFP) in
operation to supply the steam generators. SG 1
pressure had reached a minimum of approximately
750 psig. SG 1 repressurized to approximately

S00 psig from the startup feedpump. The #2 SG

has reached a minimum of 920 psig.

AFP 2 was returned to operation by operators to
supply SG 2 and SG level began increasing.
Maximum RCS temperature had reached approximately
592°F. When AFP 2 was returned to service, the
control room operator controlled the pump ip
manual rather than returning it to the Auto
Essential mode of operation.

AFP 1 was returned to operation by operators to
supply the SG 1 and the SG level began
increasing. Operation of AFP 1 turbire could not
be regained by the control room operator in
either the Auto Essential or the manual mode of
operation. Control of the turbine was maintained
locally by an operator at the turbine steam inlet
valve.

Tave restored to normal post trip temperature.
The cooldown lowered RCS pressure. Operators
manually started the HPI pump #1 in the piggyback
mode (D.H. pump 1 supplying the suction to the
HPFI pump 1). A slight amount of water ($~50
gallons) was injected.

Adequate subcooled margin was available throughout the transient.
The Reactor Coolant Pumps remained in operation. The Quench Tank
contained the discharges from the PORV. Makeup/High Pressure
Injection cooling of the RCS was available as a method of core
cooling at all times.

This data is preliminary and additional clarifications or correc=-
tions may be necessary after a detailed analysis of the event.

JRL:SNB:bec
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SEQUENCE OF EVENTS

Davis~Besse
(Complete Loss of Feedwater Event

June 9, 1985
NRC Fact Finding Team &304/ JunE (9,1765 i
1 _3oerm |
Status: Preliminary (Rev. §) “+$+60-AM_June 18, 1985 %_ |
Y
*Unexpected or off-normal response C o il \@444

Infitial Conditions

- Unit operating at 90%

Number One Main Feedpump (MFP) in automatic control

Number Two Main Feedpump in manual |
One Source Range Nuclear Instrumentation Channel inoperable |
Safety Parameter Display System (SPDS) inoperable

Transient Initiator

*01:37:00 #1 MFP Trips
: MFP flow increases; MFP turbine trips on overspecd.

§!st¢-s lc;ponue/Operator Actions to Partill Loo- of Main Feedwater

- o . 5

B LR

"Rt Bait tbeth tousad SHE of 0N dndristed.

01:35:21 Operator increases the speed of #2 MFP turbine. Pressurizer
spray valve manually opened to 100%.

01:35:30 Reactor Trip + Turbine Trip - RCS High Pressure (2300 psig)
from 80X power.

ER RECORDED

CompuTt
*01:35:31 ,Steam & Feedwater Rupture Control System (SFRCS), trip on
S/G low level, actuation Channel 2 oth MSIVs start to

lose.
poL:85:81
01:35:34 SFRCS actuation signal clears.

#01:35:36 Main Steam Isolation Valve (MSIV) #2 has closed.

*01:35:37 MSIV #1 has closed. '
With both MSIVs closed, the source of stcan for #2 MFP
turbine i{s isolated. Steam from main steam piping and
moisture separator reheators continued to drive #2 MFP
for a while.

01:35:45 Pressurizer spray valve closed.
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01:35:%

*01:40:00
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SEQUENCE OF EVENTS

Once Through Steam Generator (OTSG) levels at normal
post-trip level (35 inches).

OTSG levels begin to fall from the normal post-trip level.

System Response/Operator Actions to Complete Loss of Maiu Feedwater

01:41:04

*01:41:08

01:41:13

*01:41:31

*01:41:44

SFRCS low OTSG level (26.5 in.) Actuatlou Channel 1
actuates; this actuation causes Auxiliary Feedwater
Pump (AFP) #1 to be aligned to feed OTSG f1.

The control room operator attempted to manually initiate
SFRCS; however, he incorrectly actuated the SFRCS on low

steam pressure instead of the desired low steam generator
level, He performed the manual actuation by depressing

the top switch in both strings cf manual actuation switches

for the respective SFRCS actuation channels. Therefore,
each SFRCS actuation channel sensed that its respective
steam generator was inoperable. SFRCS actuation Channel 1
then attempted to align AFP 1 to feed steam generator 2
and SFRCS actuation Channel 2 attempted to align AFP 2 to
feed SG 1; both actuation channels, however, closed their
respective steam generator containment isolation valves
(AF-599, AF-608), which prevented any auxilinry feed flow
lro. reaching the steam generators.& v M oi?' 1700

TG i BRI Sy \w'n!,r-'.w-& r-.".t;.:';
Por the SFRCS design, valves positioned by the low level
trip on SFRCS Channel 1 were repositioned by the higher
priority pressure trip. The AFP 1 steam supply valve from
SG 1, MS 106 had started open in response to the SFRCS
actuation Channel 1 low level trip. Following the manual
initiation of the low pressure trip, the valve shculd have
continued opening to its full open position before it
cycled closed. The entire open/close stroke time should
have been about 50-60 seconds. #The valve however

returned to its closed position in about 18 seconds.

Thie indicates that the open command to the valve did

not seal in as designed.

SFRCS actuation Channel 2 tripped on low steam generator
level. Since the low pressure trip already present had
priority, no change in component actuation occurred.

AFP 1 tripped on overspeed.

AFP 2 tripped on overspred.
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SEQUENCE OF EVENTS

Az

Svstem Response/Uperator Actions to Complete Loss of Feedwater

F A

01:42:00 Manual reset of SFRCS low OTSG pressure actuationm.

*AF-599, AF-608 should re-open automatically, but did not.

*An attempt was made to re-open AF-599 and AF-608 from
the main control panel, but the valves did not respond.

01:43:55 Assistant Shift Supervisor went to SFRCS cabinets (behind
the control room area), opened the doors, and operated the
SFRCS "Initial Reset and Bypass" function in an attempt to
reset any automatic safety signals to AF-599 and AF-608.

*The valves remained closed.

*01:44 - 01:52 The Shift Supervisor dispatched Equipment Operators
into the plant to operate the following equipuent:

(1)

(3)

Two Equipment Operators were sent to the Auxiliary
Feedwater Pump turbines to manually restore the

AFW pumps to service. No. 2 AFW turbine overspeed
trip was reset at 01:45:50. Manual control of the
turbine trip throttle valve was required to bring

the turbine up to speed. No. 1 AFP turbine was reset
and speed vas controlled 1ocally throu;hout the
Tecovery. . , . a0 . Y L ST R

The Assistant Shift Supervisor left the control room
to place the startup feed pump in service. This
evolution required opening the pump suction valve,

the pump discharge valve, and two cooling water valves.
in addition, the control fuses for the pump circuit
breaker were required to be installed. The startup
feed pump was started at 01:51:23.

Two equipment operators were sent to open OTSC

Auxiliary Feed Isolation Valves AF-599 and AF-608.

These valves are the containment isolations for the

AFY system, The operators moved the valves from the
closed position, and the motor operators opened the
valves. Computer printouts indicate that the #2 OTSG
Valve AF-599 was open at 01:47:48, nnd ‘the #1 OTSG Valve
AF-608 was open a*t 01:49:28.

01:47:33 OTSG f#1 below 960 psig and decreasing.

01:48:49 Pzr. PORV opens first time at 2433 psig (2425 setpoint).

*01:48:51

OTSG #2 below 960 psig and decreasing.
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SEQUENCE OF EVENTS

01:48:52 Pzr. PORV has closed at 2377 psig (2375 setpoint).
01:50:09 »zr. PORV opens second time at 2434 psig.
01:50:12 Pzr. PORV has closed at 2369 psig.
01:51:17 OTSG SG #1 level falls below eight inches. .
*01:51:18 Pzr. PORV opens third time at 2435 psig; did not close.
01:51:23 Startup feed pump motor on.
n wae slantGd
01:51:42 Pzq. PORV block valveAclosed by operator at 2140 psig.

01:51:42 RCS Loop #1 reaches aomininun pressurge of 2081 psig.
Loop #1 T-hot = 588.6 F; Tave = 587.5'F.

01:51:49 Accoustic monitor indicates no flow thru PORV/block valve.

01:53:00 RCS loop #1 T-hot reaches peak valuc.of 593.5°F. »
. 01:53:22 AFW #2 has significant flow, Wit conBiel lcc“l’ vea, £ha.
ot JZ,‘.A&‘N.¢=¢4. vk .

) T0 .. When AFP 2 was returned to service, the control room
kv A'CW o23e| —§ operator contrelled the punp in manual rather tham .
B eieie . (returning it to &he- Automatic. Paumdy, would nel Conlrel s
A Conlield Neone.

01:53:25 RCS Tave reaches peak value of 592.3°F.
01:53:35 SG #2 returns to above 960 psig.
01:53:56 PORV Block Valve reopened by operator.

01:54:45 SG #1 return to above 960 psig.
01:54:46 AFV #1 has significant flow, wetR coatied ﬂce‘l? e Theo

MWM. At
-:iz:;6Lo.-o&-ﬁil-%—&oobtoo-oo-iq‘aob-ba-oegoboo‘-by—@ho—

ey - Control of the turbine was
maintained locally by an operator via the turbine steam
trip valve.

01:56:58 SG #2 below 960 psig and decreasing due to return of
feedvater.

01:57:05 SG #1 below 960 psig and ‘ecreasing.
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Celiaitva

01:58 Tave restored to normal post-trip temperature. The
cooldown had lowered RCS pressure to about 1720 psig.
Operators manually started the HPI pump #1 in the piggy-
back mode (LP1 pump 1 supplying the suction to the HPI
pump 1). A slight amount of water (about 50 gallons) was

injected.

01:58:08 RCS loop f1 reaches aonininun pressure of 1716 psig.
Loop #1 T-hot = 546.6 F; Tave = 546.2°F.

01:58:33 AFW #1 flow reduced to control OTSG level.
02:01:13 AFW #2 flow reduced.

02:02:27 SG #1 returns to above 960 psig.

02:02:32 SG #2 returns to above 960 psig.

02:04 P:ant conditions essentially stable.

Additional Complications

*When the only operable source range nuclear instrumentati o channel
vas energized, it failed to an offscale low value.; This left no...-
puclear instrumentation on scale,? All control rods vere re-verified
to be fully inserted. The operator initiated emergency boration.

*AFP #1 suction automatically transferred from the condensate storage
tank (CST) to the service water system. The operator realigned -eo—

to CST.
» The desuperheating spray seswdastes for the auxiliary stean systen Jhad-

allowed water into the

pain steam piping. When vacuum was restored and the MSIVs opened,
the water slug damaged one of the main turbine bypass valves.

Notes

1. Adegquate subcooled margin was available throughout the transient.
The Reactor Coolant Pumps remained in operation. .The Quench Tank

contained the discharges from the PORV. dakeupiiigh-Rseooure-

A Pty ey T
2. THERE 15 A QuESTroN on THE OPERABILITY OF :/y
Con'TRoL. VALVE SP-744 wHicH would B€ U5gb 10

PRovIDE  Sfs Fe€d PumP Flow T 073G 2.
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SEQUENCE OF EVENTS

‘The above sequence of events is based upon combining infor-

mation obtained from plant computer printouts and operator
interviews. Due to time responses of instruments providing
input to plart couputer systems and the inability to obtain
the precise time of events from the operator intervievs,

there is some potential ambiguity in the exact times; however,
such ambiguity is not considered to be significant in under-
standing the event.
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SEQUENCE OF EVENTS JUNE 9, 1985 TRIP

\
Updated 1400 Hrs. June 14, 1985 |

The following is a summary of the Sequence of Events that occurred at
Davis-Besse on June 9, 1985. The plant was originally at approximately
90% of full power. No surveillance testing related to the event was in
progress. The plant was in full automatic contro except for the #2
Main Feedpump which was in manual.

Time Event

01:35:00 The #1 Main Feedwater Pump (MFP) tripped on
overspeed due to a control failure. An automatic
plant runback was automatically initiated. Due
to the reduced feedwater flow available, Reactor
Coolant System (RCS) temperature and pressure
began increasing. The plant ran back to
approximately 80% of full power prior to the
reactor trip.

01:35:29 The reactor tripped on high RCS pressure (2300
psig).

The turbine tripped from reactor trip.

01:35 The Steam & Feedwater Rupture Control System
(SFRCS), Channel 2, spuriously half tripped
on low SG level and cleared four seconds later.
A sequence of events monitor SFRCS full trip
alarm was also received and cleared.

01:35:36 Main Steam Isoiation Valve (MSIV) #1 closed.
01:35:37 MSIV #2 closed.

01:35 to Normal post trip equipment operation, such as
01:40 the auto transfer of housepower to the startup

transformers, etc. The #2 MFP continued to
supply normal feedwater until approximately 0140
hours, when there was not adequate steam to
operate the MFP turbine due to the closure of the
MSIV's.

01:41:04 Steam generator water levels decreased to the
SFRCS low level trip setpoint. A full trip on
low level occurred on SFRCS actuation Channel 1.
Actuation of SFRCS actuation Channel 1 related
components was initiated including aligoment of
Auxiliary Feed Pump (AFP) 1 to feed Steam
Generator (SG) 1.
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01:41:08

Sequence of Events Summary - 6/9/85

The control room operator attempted to manually
initiated SFRCS to start auxiliary feedpumps,
however, he incorrectly actuated the SFRCS on

low steam pressure instead of the desired low
steam generator level. He performed the

manual actuation by depressing the top switch

in both strings of manual actuation switches for
the respective SFRCS actuation channels. This
generated a low pressure trip on SG 1 in SFRCS
actuation Channel 1 and a low pressure trip in SG
2 on SFRCS actuation Channel 2. Therefore, each
SFRCS actuation channel sensed that its
respective steam generator was inoperable while
the opposite steam generator was still intact.
SFRCS actuation Channel 1 then attempted to align
AFP 1 to feed steam generator 2 and SFRCS
actuation channel 2 attempted to align AFP 2 to
feed SG 1. Both actuation channels, however,
closed their respective steam generator isolation
valves (AF599, AF608) which prevented any
auxiliary feed flow from reaching the steam
generators.

Per the SFRCS design, some valves positicned by
the low level trip on SFRCS Channel 1 w:re
repositioned by the low pressure trip. The AFP 1
steam supply valve from SG 1, MS 106, started
open in response to the SFRCS actuation Channel 1
low level trip. Following the manual initiatirn
of the low pressure trip, the valve should ha e
continued opening to its full open yosition
before it cycled closed. The entire open/close
stroke time should have been about 50-60 seconds.
The valve returned to its closed position in
abo.ut 18 seconds, however. This indicates that
the open command to the valve did not seal in as
designed.

SFRCS actuation Chanuel 2 tripped on low steam
generator level. Since the low pressure trip
already present had priority, no change in
component actuation occurred.



Sequence of Events Summary - 6/9/85

Page 3

01:41:31
01:41:44

01:42:00

01:45

01:45 - 01:51

AFP 1 tripped on overspeed.
AFP 2 tripped on overspeed.

The Operator's error was corrected by clearing
the manual SFRCS actuation on low steam pressuce.
Since both SFRCS actuation channels were already
tripped on low steam generator level, the SFRCS
attempted to realign valves in the normal
configuration with AFP 1 feeding SG 1 and AFP 2
feeding SG 2. The SFRCS attempted to open steam
generator isolation valves AF599 and AF608, but
the valves did not open. With these valves
closed and the AFPs tripped, no feedwater was
being supplied to the steam generators.

Both Steam Generators had steamed down to
approximately 12-13 inches of indicated level.

RCS Tave at this time was approximately 562°F.

RCS Tave was increasing due to the lack of
primary to secondary heat transfer. RCS pressure
was increasing due to the decreasing density of
the RCS water and increasing pressurizer level.
RCS pressure increased to the Power Operated
Relief Valve (PORV) setpoint (2425 psig). The
PORV cycled a total of three (3) times, relieving
pressurizer pressure to the Quench Tank.
Following the third opening, the PORV failed to
reciose properly. The control room operator
observed primary conditions and closed the block
valve on the PORV. RCS pressure fell to 2075 psig
before the block valve closed or the PORV
reseated.

During this time period, operators were
attempting to restart the auxiliary feedwater
pumps locally. Some problems were encountered
with local control of the AFP turbines. The
turbine trip throttle valves at the turbine
inlet were difficult to reset and the effort was
complicated by communications problems with the
coutrol room.

During the same time period, an operator locally
assisted the opening of both steam generator
isolation valves AF599 and AF608. After he
partially opened the valves, the motor operator
stroked the valves open.



Sequence of Events Summary - 6/9/85

Page 4

Additional Notes:

Operators placed the Startup Feedpump (SUFP) in
operation to supply the steam generators. SG 1
pressure had reached a minimum of approximately
750 psig. SG 1 repressurized to approximately
900 psig from the startup feedpump. The #2 SG
has reached a minimum of 920 psig.

AFP 2 was returned to operation by operatcrs to
supply SG 2 and SG level began inc.easing.
Maximum RCS temperature had reached approximately
592°F. When AFP 2 was returned to service, the
control room operator controlled the pump in
manual rather than returning it to the Auto
Essential mode of operation.

AFP 1 was returned to operation by operators to
supply the SG 1 and the SG level began
increasing. Operation of AFP 1 turbine could not
be regained by the control room operator in
either the Auto Esser*ial or the manual mode of
operation. Control of the turbine was maintained
locally by an operator at the turbine steam inlet
valve.

Tave restored to normal post trip temperature.
The cocldown lowered RCS pressure. Operators
manually started the HPI pump #1 in the piggyback
mode (D.H. pump 1 supplying the suction to the
HPI pump 1). A slight amount of water (550
gallons) was injected.

Adequate subcooled margin was available throughout the transient.
The Reactor Coolant Pumps remained in operation. The Quench Tank
contained the discharges from the PORV. Makeup/High Pressure
Injection cooling of the RCS was available as a method of core
cooling at all times.

This data is preliminary and additional clarifications or correc~
tions may be necessary after a detailed analysis of the event.

JRL:SNB:bec




SEQUENCE OF EVENTS SUMMARY

June 9, 1985

The following is a summary of the Sequence of Events that occurred at
Davis-Besse on June 9, 1985. The plant was originally at approximately

90%Z of full power.

No surveillance testing was in progress. The plant

was in full automatic control except for the #2 Main Feedpump which was

in manual.

01:35:00

01:35:29

01:35:31

01:35:36
01:35:37

01:35 to
01:40

Approx. 01:41

Event

The #1 Main Feedwater Pump (MFP) tripped on
overspeed due to a control) failure. Automatic
plant runback initiated. Due to the reduced
feedwater flow available, Reactor Coolant System
(RCS) temperature and pressure increasing.

Plant ran back to approximately 80Z of full
power.

Reactor tripped on high RCS pressure (2300
psig).

Turbine trip from reactor trip.

The Steam & Feedwater Rupture Control System
(SFRCS), Channel 2, spuriously half tripped.

Main Steam Isolation Valve (MSIV) #1 closed.
MSIV #2 closed.

Normal post trip equipment operation, such as
the auto transfer of housepower to the startup
transformers, etc. The #2 MFP continued to
supply normal feedwater until approximately
0140 hours, when there was not adequate steam
to operate the MFP turbine due to the closure
of the MSIV's,

Steam Generator water levels decreased to the
SFRCS low level trip setpoint. The SFRCS actu-
ated. The Control Room Operator at this time
also actuated the SFRCS manually, however, he
incorrectly actuaced the SFRCS on low steam
pressure instead of the desired low steam
generator level,
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0l

01:41:31

0l:41:44

01:42

01:45

+45 - 01:51

01:51

01:52

e

01:55

01:58

The #1 Auxiliary Feedpump (AFP) tripped on
overspeed.

The #2 AFP tripped on overspeed.

The Operator corrected his error by clearing the
manual SFRCS actuation on low steam pressure.
However, since the AFP's were tripped, no feed-
water was supplied by the AFP's.

Both Steam Generators had steamed down to
approximately 12-13 inches of indicated level.

RCS Tave approximately 562°F,

RCS Tave increasing due to lack of primary to
secondary heat transfer. RCS pressure increasing
due to decreasing density in RCS water and in-
creasing pressurizer level. RCS pressure in-
creased to the Power Operated Relief Valve

(PORV) setpoint (2425 psig)<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>