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U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, D. C. 20555

SUBJECT: COMANCHE PEAK STEAM ELECTRIC STATION (CP2ES)
DOCKET NO. 50-445
MANUAL OR AUTOMATIC ACTUATION OF ANY ENGINEERED SAFETY FEATURE
LICENSEE EVENT REPORT 91-014-00

Gentlemen:

Enclosed is Licensee Event Report 91-014-00 for Comanche Peak Steam Electric
Station Unit 1, "Two Inadvertent Auxiliary 'feedwater System Actuations Due to
Inadequate Procedures and Mode Selector Switch Design."

Sincerely,

William J. Cahill, Jr.

/

///hbkiff~T
,/By:

7. ''G. 'GttldeinoniU
Manager, Site Licensing

c - Mr. R. D. Martin, Region IV
Resident Inspectors, CPSES (2)
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On April 13,1991, a " Safety injection Without Loss of Power Train B" test was in progress.
Upon taking the Solid State Protection System (SSPS) to Normal, an Auxiliary Feedwater
(AFW) actuation occurred. The cause was an earlier procedural step that did not completely
block an Auxiliary Feedwater actuation from occurring.

On Aprii 15,1991, a " Safety injection in Conjunction With Loss of Offsite Power Train B" test
had just been completed and restoration was in progress. An AFW actuation occurred when
fuses were being installed in the Train B Aux Relay Rack. The cause of the actuation was that
the slave relays did not reset as expected due to the presence of a 15 Volt DC test voltage that
exists when the SSPS is in the Mode 5/6 lineup. This voltage is not enough to cause the
relays to actuate, but is enough to hold the relays once actuated.

The root causes were inadequate test procedures and MODE SELECTOR switch design.
Procedure revisions have been made to correct the deficiencies and to be more compatible
with the switch design to preclude recurrence of these events.

I
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1. DESCRIPTION OF THE REPORTABLE EVENT

A. REPORTABLE EVENT CLASSIFICATION

Any event or condition that resulted in manual or automatic actuation of any
Engineered Safety Feature (ESF), including the Reactor Protection System
(Ells:(JC)).

,

B. PLANT OPERATING CONDITIONS PRIOR TO THE EVENT

April 13,1991

On April 13,1991, Comanche Peak Steam Electric Station (CPSES) Unit 1 was in
Mode 5, Cold Shutdown, with reactor coolant temperature at 100 degrees
Fahrenheit. ESF Surveillance Test," Safety injection Without Loss of Power Train B",
was in progress. Train B Solid State Protection System (SSPS) (Ells:(JE)) was in
the Mode 5/6 lineup to prevent selected ESF actuations. Three of four Steam
Generators (SG) (Ells:(SG)(SB)) were drained for maintenance activities.

April 15,1991

On April 15,1991, CPSES Unit 1 was in Mode 5, Cold Shutdown, with reactor
coolant temperature at 98 degrees Fahrenheit. ESF Surveillance Test," Safety
Injection in Conjunction With Loss of Offsite Power Train B", had just been completed
and restoration was in progress. Train B SSPS was in Normalin accordance with
the System Operating Procedure for the SSPS. Two of four SGs were drained for
maintenance activities. Auxiliary Feedwater (AFW) actuation circuitry (Ells:(34)(BA)),
blocked by removal of the BOP Aux Relay Rack fuses (Ells:(FU)(JE)), was being
restored.

C. STATUS OF STRUCTURES, SYSTEMS, OR COMPONENTS
THAT WERE INOPERABLE AT THE START OF THE EVENT AND TH AT
CONTRIBUTED TO THE EVENT

There were no inoperable structures, systems or components that contributed to the
event.
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D. NARRATIVE SUMMARY OF THE EVENT, INCLUDING DATES AND
APPROXIMATE TIMES i

April 13,1991

At 0600, April 13,1991, while performing " Safety injection Without Loss of Power
Train B", the Test Director (utility, non licensed) was directed by the test procedure to
lift and isolate a conductor to defeat the SG LO LO Level AFW interlock
(Ells:(IEL)(JE)). At 0609, in accordance with the test procedure, the Reactor
Operator (RO) (utility, licensed) was placing SSPS in the normal lineup. Upon taking

'

SSPS to Normal, an AFW actuation occurred. The lifting of the conductor did
prevent the starting of Motor Driven Auxiliary Feedwater (MDAFW) Pump 02
(Ells:(P)(BA)), but it did not prevent the following from occurring:

Condensate Storage Tank Outlet Isolation valve (Ells:(ISV)(KA)) closed.-

MDAFW Pump 02 Discharge Throttle valve (Ells:(FCV)(BA)) tripped to auto and-

opened,
SG Sampling valves (Ells:(SMV)(KN)) closed.!

-

|

The test procedure failed to completely block an automatic AFW actuation due to a
SG LO-LO Level signal. The signal was received when SSPS was placed in the
Normallineup and received valid SG LO-LO Level signals from the three SGs that
were drained for maintenance activities.

|

The Nuclear Regulatory Commission was notified of the event via the Emergency
Notification System at 0803, April 13,1991.

April 15,1991

At 1435, April 15,1991, the Test Director informed the Unit Supervisor (utility,
licensed) that the test," Safety injection in Conjunction With Loss of Offsite Power
Train B", was completed and requested that Train B SSPS be restored to the Mode
5/6 lineup in accordance with the System Operating Procedure. At 1445, the Test
Director received notJication from the RO that Train B SSPS had been restored to

| the Mode 5/6 lineup and received permission from the Unit Supervisor to restore the
2/4 SG LO-LO Level AFW Actuation circuit by replacing the fuses in the BOP Aux
Relay Racks. At 1450, the RO installed a fuse in the Aux Relay Rack 2 in accordance

. - _ _ . - . -. _ _ , - - - , . . . . - - - - . -- .
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with the test procedure and immediately heard several relays energize. The RO
quickly retumed to the Main Control Board (Ells:(MCBD)(10)) and observed that the:

Condensate Storage Tank Outlet Isolation valvo closed,.

MDAFW Pump 02 Discharge Throttle valve tripped to auto and opened.-

The RO and Test Director went to the Train 8 SSPS Output Relay Cabinets
(Ells:(CAB)(JE)) and observed that the slave relays, K640 and K641 (Ells:(83)(JE)),
were energized. The RO reset the relays and the Unit Supervisor directed the
repositioning of the actuated valves.

Reference Figure 1 on page 10 for the following explanation:

All non latching slave relays in the SSPS, including K640 and K641, were expected
to deenergize when switching from the Normal lineup to the Mode 5/6 lineup when
the MODE SELECTOR switch (Ells:(HS)(JD)) was taken from OPERATE to TEST.
When SSPS is in the Normal lineup with the MODE SELECTOR switch in the
OPERATE position the "A" contacts are closed which provide 118 Volts AC (VAC) to
the slave relay coils for normal operation upon master relay contact closure. When
placing the SSPS in a Mode 5/6 lineup the MODE SELECTOR switch is taken to the
TEST position, closing the "B" contacts and opening the "A" contacts. Due to a
"make before break" MODE SELECTOR switch design (i.e., contacts "A" closed at
the same time contacts "B" are closed), the slave relay has a potential of being
" sealed in" by the 15 Volt DC (VDC) test source. The 15 VDC supply is intended for
test (continuity verification) purposes only and will not supply enough current to
energize the relay, but 15 VDC will provide enough current to hold the relay if
already energized via the 118 VAC source, which is what occurred in this event. The
master relay was energized because two SGs were drained for maintenance
activities so valid SG LO-LO Level signals were present.

The Nuclear Regulatory Commission was notified of the event via the Emergency
Notification System at 1556, April 15,1991.
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E. THE METHOD OF DISCOVERY OF EACH COMPONENT OR SYSTEM
FAILURE OR PROCEDURAL ERROR

April 13,1991

Main Control Board annuciators (Ells:(ALM)(IB)) and indications were received in
the Control Room when the RO placed SSPS in the Normallineup.

April 15,1991

When the RO installed a fuse in the Aux Relay Rack 2 he immediately heard several
relays energize. Main Control Board annuciators and indications were received in
the Control Room.

.

11. COMPONENT OR SYSTEM FAILURES

A. FAILURE MODE, MECHANISM, AND EFFECT OF EACH FAILED
,

COMPONENT

No failed components contributed to this event.

B. CAUSE OF EACH COMPONENT OR SYSTEM FAILURE

No failed components contributed to this event.
!

l C. SYSTEMS OR SECONDARY FUNCTIONS THAT WERE AFFECTED BY
FAILURE OF COMPONENTS WITH MULTIPLE FUNCTIONS

No failed components contributed to this event.

D. FAILED COMPONENT INFORMATION ,

No failed components contributed to this event.

,
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Ill. ANALYSIS OF THE EVENT

A. SAFETY SYSTEM RESPONSES 1 HAT OCCURRED

April 13,1991 ,

Condensate Storage Tank C :let Isolation valve closed,a

MDAFW Pump 02 Discharg6 Throttle valve tripped to auto and opened.-

SG Sampling valves closed.-

April 15,1991

Condensate Storage Tank Outlet isolation valve closed,-

MDAFW Pump 02 Discharge Throttle valve tripped to auto and opened.-

B. DURATION OF SAFETY SYSTEM TRAIN INOPERABILITY

There was no safety system train inoperability that resulted from this event.

C. SAFETY CONSEQUENCL i AND IMPLICATIONS OF THE EVENT

The AFW System (Ells:(BA))is designed to provide a supply of high pressure
feedwater to the secondary side of the SGs for reactor coolant heat removal following
a loss of normal feedwater, This event occurred during Mode 5 during an extended
shutdown. The Residual Heat Remova| system was being utilized as the heat sink;
therefore, at no time did a condition exist that required the operation of the AFW
System to mitigate the eve 1t. At no time during this period did an actual condition
exist that threatened the health or safety of the public.

i

|
- - .- - .. . .- _ . . . ..
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IV. CAUSE OF THE EVENTS

ROOT CAUSE

1. The test procedure," Safety injection Without Loss of Power Train B", was incorrect.
The SG LO LO Level AFW Interlock was not fully defeated, as intended, by lifting the
specified lead. This step only prevented the starting of MDAFW Pump 02 on an AFW
actuation signal and did not address the necessary steps to prevent Sr Slowdown
and Sampling valves, MDAFW Pump 02 Discharge Throttle valves or the
Condensate Storage Tank Outlei isolation valve from stroking.

2. The test procedure," Safety injection in Conjunction With Loss of Offsite Power Train
B", and the SSPS System Operating Procedure were not compatible with the MODE
SELECTOR SWITCH design. The MODE SELECTOR switch does not drop non-
latching slave relays in the SSPS when making the transition from the Normal lineup
to the Mode 5/6 lineup by taking the MODE SELECTOR switch from OPERATE to
TEST. When in TEST, the 15 VDC potentialis sufficient to hold actuated relays.

V. CORRECTIVE ACTIONS

A. CORRECTIVE ACTIONS TO PREVENT RECURRENCE

ROOT CAUSE

1. The test procedure," Safety injection Without Loss of Power Train B", was
incorrect.

CORRECTIVE ACTION

A procedure change was issued to remove the fuses in the BOP Aux Relay
Racks which supply control power to relays actuated on a 2/4 SG LO-LO Level.
A procedure change was also made to test procedure," Safety injection in
Conjunction With Loss of Offsite Power Train B", to add the same steps.

_ _ _ _ _ - ____ _ __ _ _________________-_-______ _ ____________ _ _ _ _ _ _ - _ - - _ _ _ _ - _ _ _ _ _ _
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2.. The test procedure," Safety injection in Conjunction With Loss of Offsite Power
Train B", and the SSPS System Operating Procedure were not compatible with
the MODE SELECTOR SWITCH design. ,

1

i

CORRECTIVE ACTION

A change was made to the system operating procedure to ado steps to assure
that all slave relays are reset and unlatched curing the transition form a Normal
lineup to a Mode 5/6 lineup in order to prevent unexpected ESF Actuations.
Since all SSPS test procedures utilize the system operating procedure to
change SSPS modes, this procedure change will also correct any generic
concerns with any other SSPS test regardless of train.

A change was m&de to the test procedure to add a caution step prior to fuse
replacement in the BOP Aux Relay Rack to ensure slave relays associated with
AFW actuation signal are reset. A procedure change was also made to test
procedure," Safety injection Without Loss of Power Train B", to add the same
caution.

B. ACTION TAKEN ON GENERIC CONCERNSIDENTIFIED AS A DIRECT
RESULT OF THE EVENT

Taase and similar events involving SSPS testing could also occur in Train A if a
' Mar sequence of events took place involving these components.

CORRECTIVE ACTION

A change was made to the system operating procedure to add steps to assure that all
slave relays are reset and uniatched during the transition form a Normal lineup to a
Mode 5/6 lineup in order to prevent unexpected ESF Actuations. Since all SSPS
test procedures utilize the system operating procedure to change SSPS modes, this
procedure change will correct any generic concerns with any other SSPS test
regardless of train.

;

l
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VI. PREVIOUS SIMil AR EVENTS

LER 90-013, " Reactor Trip Due to Loss of Feedwater Pump Speed Controllers During
Maintenance", root causes were determine to ue an inadequate procedure review and
approval process by allowing procedures to be used for modes they were not intended by
marking "N/A"in the prerequisite, and the Operations and ISC plant impact review of the
work order was less than adequate. The corrective actions for LER 90-013 would not
have prevented either event. The test procedure was used during the correct mode and
the work order review was adequate and would not have caught the procedure
inadequacy.

LER 90-018," inadvertent Automatic Start of Auxiliary Feedweier Pump Due to Personnel
Error", root cause was determined to be less than adequate personnel performance. A
contributing factor was less than adequate procedural guidance. The procedure
inadequacies were corrected and in place for the two April events. The corrections to the
system operating procedure would not have prevented this event.

Vll. ADDITIONAL INFORMATION

'

The times listed in the report are approximate and Central Daylight Time.
m
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Figure 1


