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DUKEPOWER

February 12, 1991

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

Subject: Catawba Nuclear Station
Docket No. 50-413
LER 413/91-02

-Gentlemen:

Attached is Licenc:ce Event Report 413/91-02, concerning TECHNICAL
SPECIFICATION VIOLATION FOR MODE CHANGE WITH THE RESIDUAL HEAT
REMOVAL SYSTEM TRAIN 'A' INOPERABLE DUE TO INAPPROPRIATE ACTION.

This event'was considered to be of no significance with respect
to the health and satety of the public.

Very truly yours,
'

i

W. Ham ton, .

Station Manager

hen:LER-NRC,JWH

xc: Mr. S. D. Ebneter M & M Nuclear Insurers

Regional Administrator, Region II 1221 Avenues of the Americas
U. S. Nuclear Regulator Commission New York, NY 10020
101 Marletta Street, NW, Suite 2900
Atlanta, GA 30323

R. E. Martin INPO Records Contor
U. S. Nuclear Regulatory Commission Suite 1500
Office of Nuclear Henctor Regulation 1100 Circle 75 Parkway

'. ashing ton , D. C. 20555 Atlanta, CA 30339

Mr. W. T. Orders
NRC Resident Inspector
Catawba Nuclear Station
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On January 13, 1991, at approximately 0119 hours, Unit 1 entered Mode 1, Power
Operation, with the Residual Heat Removal (ND) System Pump 1A inoperable due to
its suction valve (1FW-27A) from the Refueling Water Storage Tank (FWST) being
closed. The valve was closed during the performance of PT/1/A/4200/53A, 1FW-28
Partial Stroke Test, which was being portormed while final operability checks
were being completed prior to starting the mode change. The Control Room
Operator (CRO) who was aware of the in-progress Periodic Test (PT), injected
demineralized water into the Reactor Coolant (NC) System to increano Reactor
(Rx) power from approximately 4%, Mode 2, Startup, to greater than or equal to
5%. Subsequently, at approximately 0119 hours, Unit 1 Reactor power level was
greater than 5% (Mode 1) as indicated by the Operator Aid Ce'nputer (OAC) point
D4698, Best Estimate Thermal Power > 5% power; thus violating Technical
Specificatior.a. This incident is attributed to Inappropriate Action, for the
closure of 1FW-27A, due to a less than adequate knowledge of 1FM-27A function
and Insufficient Communication between Control Room personnel. A contributing
cause for this incident has been assigned as Procedure Deficiency in that the

~

procedure does not state that ND Pump 1A is inoperable with 1FW-27A closed.
Corrective actions included completion of the test to restore ND Pump 1A
operability and discussion of the incident and the lessons learned with all
involved personnel prior to the end of the shift.
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BACMGROUND

The Emergency Core Cooling System (ECCS) provides emergency cooling to the
M cLor core in the event of a break in either the Reactor Coolant [EIIS:AB]

. (NC) or Main Steam [EIIS:SB) (SM) Systems. Several'aystems work in conjunction

to provide ECCS functions, including the Safety Injection [EIIS:BQ) (NI)
Residual Heat Removal [EIIS:BP] (ND), Refueling Water [EIIS:CB] (FW), and
Chemical and Volume Control [EIIS:CB] (NV) Systems. ECCS alignment changes over
time after initiation, with different phases characterized by the water source
and flow path utilized. The immediate, automatic response following actuation
is referred to as the injection phase. During the injection phase, the effort
is directed toward preventing or minimizing core damage by supplying borated
water from the FWST to the NC System cold legs. For cold leg injection, the NV '

pumps [EIIS:P), NI pumps, and ND pumps provide high, intermediate, and low
pressure pumping capability, respectively. The actual flow delivered by each
flow path will depend on NC System pressure. When the FWST supply is depleted,
the Containment-[EIIS:NH) Recirculation Sump provides the water supply for what
are referred to as the recirculation phases. During recirculation, emergency

~

cooling water is supplied to either the NC cold legs or hot legs to continuously
remove-decay heat from the core over an extended period of time.

The primary purpose of the HD System is to remove heat from the Reactor core and
the:NC System during plant cooldown and refueling operations. In addition, the

ND System soccndary functions include transfer of refueling water between the
Refueling Water Storage-Tank (FWST) and the Refueling Cavity for refueling
operations, providing overpressure protection to the NC System, and providing NC
letdown flow for pressure control and purification during plant shutdown and

- ref ueling .' ,

LThe NQ System is used as a part of the ECCS and consists of two Residual Heat
Removal heat exchangers [EIIS:HX},.two residual heat removal pumps, and the
associated piping [EIIS: PSP), valves [EIIS:V), and instrumentation necessary for
operational control. The inlet lines to the HD System are connected to the hot

clegs of two Reactor coolant loops, while the return lines are connected to the
cold legs of each of the Reactor coolant loops. These return linou are also the
ECCS-low ~ head injection lines.

In its capacity as the low head portion of the ECCS, the HD System provides long
term recirculation capability for core cooling following the injection phase of
the loss of coolant accident (LOCA).

During normal plant operation, the system is aligned to inject borated water
from the FWST upon receipt of a Safety Injection (Ss) signal.

gageon=sa. u.cm o u a. ,
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The W System provides a large source of borated water to supply the ECCS and
the Containment Spray (EIIS:BE] (NS) System following a BOCA, as well as other
borated water requirements. The WST has a useable volume exceeding 350,000
gallons. Each ND pump has a suction line from the FWST header, containing a
check valve (FW-28 or FW-56, ND Pump A(B) Suct f rom WST). FW-28 and FW-56 are
designed to prevent backflow to the FWST. The ND Pump Suction from FWST Check
Valves, W-28 and FW-56, are partially stroked by using FWST suction head
precsure, per PT/1/A/4200/53A and PT/1/A/4200/53B respectively.

PT/1/A/4200/53A, 1FW-28 partial Stroke Test, is performed quarterly to partially
stroke the ND Pump Suction from FWST check valve 1FW-28. This valve is required

to be tested.under the Catawba Nuclear Station pump and Valve Inservice Testing
program. The test can be performed during Mode 1, Power Operation, Mode 2,
Startup, hade 3, Hot. Standby, and Mode 4, Hot Shutdown. To perform the test,
the HD pump suction supply is isolated from the FWST and drained until the
auction pressure is'approximately 15 psig less than the initial FWST head
pressure. The pump suction valve is opened to refill the ND pump suction header
causing the associated auction check valve to stroke.

Technical Specification (T/S) 3.5.2 states that during Mode 1, Mode 2, and Mode
3, two independent-ECCS subsystems shall be operable with each subsystem
comprised of one centrifugal charging (NV) pump, one operable safety injection
(HI) pump, one operable residual heat removal heat exchanger (NDHX), one
operable residual heat removal'(ND) pump, and an operable flow path capable of

_

taking suction from the FWST on a safety injection signal and automati.cally
transiarring suction to the containment sump during the recirculation phase of
operation.- Action _is required with one ECCS subsystem inoperable to restore the
inoperable subsystem to an operable status within 72 hours m be in at least Hot
Standby within the next 6 hours and in Hot shutdown within the following 6

-hours..

T/S 3.0.4 states that entry into an OPERATIONAL MODE or other specitled
condition shall not be made when the conditions for the Limiting Condition for
Operation are not met and the associated hCTION requires a unutdown if they are
not met within a specified time interval. Entry into an OPERATIONAL MODE or
specified condition may be made in accordance with ACTION requirements when
conformance to them permits continued operation of.the facility for an unlimited
period of-time. This provision shall not prevent passage through or to
OPERATIONAL MODES as required-to comply with ACTION requirements. Exceptions to

these requirements.are stated in the individual specifications.

!-
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EVENT DESCRIPTION

On January. 12, 1991, with Unit 1 in Mode 2, Startup, at approximately 3% Reactor
(Rx) Power, Operations (OPS) began the evening shift awaiting the repair and
return to operability of the Control Room Ventilation Chill Water [EIIS:UE) (YC)
System Train B chiller prior to increasing Rx power for entry into Mode 1, Power
Operation, and power escalation to 100%.

Early into the shif t, a meeting was held betwoon OPS Control Room Supervision to
discuss the return to operability of the YC Train B chiller and the performance
of PT/1/A/4200/53A, 1FW-28 Partial Stroke Test. From this mooting, it was

decided'that a Non-Licensed Operator (NLO) assigned the Auxiliary Building
[EIIS:NF) (Aux. Bldg) rounds would perform the Periodic Test (PT) after
completion of the rounds. The PT was logged into the Periodic Test Logbook by
the Balance of the Plant (BOP) operator. Entry into Mode 1 would be started
after the YC Train B chiller was returned to an operable status, which was
expected to. occur early in the shift. Although this meeting involved the Shift
Supervisor (SS), Unit 1 Supervisor (US), and the Control Room Senior Reactor
Operator =(CRSRO), the implication.of performing PT/1/A/4200/53A on ND Train A
operability was not recognized or discussed.

During the time frame from approximately 1900 hours to 2400 hours, OPS shift
non-licensed personnel performed their routine activities which includes

. operator rounds, worklist items, Restoration and Removal (R&R) tagouts, and

. normal f su rveillances . The Operator at the Controls (OATC) was occupied with
maintaining the stability of the plant while the BOP operator was performing
activities necessary for placing the Main Turbine / Generator on line.

On January 13, 1991, with Unit 1 in Mode 2, at approximately 0020 hours, the NLO
-previously assigned the performance of PT/1/A/4200/53A notified the Unit 1
Supervisor and the Control Room Operators (CRos) that he was proceeding to the-
ND Pump Room (522 f t. elevation of the Auxiliary Building) to perfonn the PT.

1The OATC and the BOP were both aware of the NLO's intention but did not inform
the CRSRO of this activity because no operability concern wac realized at that
time.

At approximately 0055 hours, the YC Train B chiller was returned to an operable
~

status. Subsequently, the'SS and CRSRO agreed that the Unit would enter into
Mode 1.after a final-check for operability was performed. e SS then conferred*

with the CRos about their readiness to perfonn a modo chan; The SS then
requested that the CRSRO check R&Rs, incomplete pts, Control Room (C/R)
logbooks, and the Technical Specification Action Item logbook (TSAIL), etc. to
ensure no discrepancies which could affect a mode change existed. In addition,

the SS questioned the CRos about open items, incomplete procedures, and problems
that could affect a modo change. While waiting on the CRSRO, he requested that
the CROs each perform a walkdown of the C/R boards to identify any out of normal
conditions. After all the checks were performed, no discrepancies which would
prevent a mode change were recognized or conveyed back to the SS.

,", ;'"* *** . :.s. n a,m: w
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Af ter agreement between the CROs, US, and CRSRO, the SS authorized the entry
into Mode 1. Subsequently, the OATC injected domineralized wat er into the NC
System to begin the Rx power increase. Rx power was previously at approximately
4%.

Soon after the OATC began the power increase, he received a telephone call from
the NLO performing pT/1/A/4:.00/53A. The NLO requested that the OATC close
1FW-27A (ND pump 1A Suct from FWST) per Step 3 of Enclosure 13.2 in the
procedure. In a'ddition, the NIC read a caution statement prior to Step 3 in the

procedure to the OATC who repeated it to the BOP. The caution statement warns
that with 1FW-27A closed, starting ND Pump 1A will cause the system to operate
wit h no available suction supply. Witn 1FW-27A closed, ND pump 1A would not
have experienceG degradation since the pump's miniflow bypass line is provided
for the pump to recirculate and return the pump discharge fluid to the pump
suction.

The CROs briefly discussed the implication of closing 1FW-27A but f ailed to
recognize the impacc on ND Pump 1A cperability and the in-progress modo change.
At approximately 0115 hours, the OATC closed 1FW-27A. Subsequently 'ke 1,47

Bypass Panel alarmed indicating possible trouble on ND Train A. The ..TC was
expecting the alarm and immediately acknowledged it because no operability
concern was recognized dua to the fact that the OATC believed that the valve
received a signal to auto-open.

Subsequently the SS who was standing behind the main control board where ND
controls are located, immediately questioned the OATC actions. The SS was
unaware of the PT in-progress. The OATC conveyed to the SS that he had closed
1FW-27. The SS then questioned the OATC about operability of tha ND Pump 1A.
The OATC cunveyed to the SS that he thought IFK-27A received an auto-open
signal, The BOP, SS, and CRSRO briefly discussed if IFW-27A roccived an
auto-open signal, but were not definitely sure. The SS then questioned the OATCs

-about the Rx power level and was told that Rx power was approximately 4.8%. The
SS then discussed the options of opening 1FW-27A or inserting the control rods
to stop the power increase. 1FW-27A was not opened 'occause of the possibility
of ND suction header vents and drains being open; thus the possibility of
flooding the ND pump Room existed. Furthermoro, insertion of the control rods

was not performed due to possibility of not being able to stop the power
increase and briefly entering Mode 1 and then returning back into Mode 2.

At approximately 0119 hours, the OATC reported that Rx power was greater than 5%
as indicated by the Operator Aid Computer (OAC) point D4698, Best Estimate
Thermal Power > 5%.

At approximately 0122 hours, the OATC reopened 1FW-27A at the request of the
NLO, returning the ND System to its normal alignment for plant operation. The
valve had been closed for approximately 7 minutes (3 minutes with Unit 1 in Mode
1).

a= maa .u... c,o om .
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The SS reviewed the periodic test procedure and investigated the function of
1FW-27A. It was dotermined that lW-27A did not receive an auto-open signal. A

mode change in violation of Technical Specification 3.0.4 was recognized at that
time and pIR 1-C91-0016 was initiated.

CONCI USION

This incident _is attributed to Inappropriate. Action, for the closure of l}V-27,
due to a less than adequate knowledge of the function and operability impact of
1FW-27A. The OATC who had just initiated actions to perform a plant modo
change, closed IFW-27A while performing a stroke test. The OATC mistakenly
thought the valve received an auto-open signal on a safety Signal (Ss); thus
closure of the valve could be allowed. 11M-27A actually receives an auto-close
signal on low FWST level (approx. 37%). This mind-set also contributed to the
OATC's failure to consider and recognize the valve's impact of the HD Pump 1A
operability. This is evident in that prior to requesting the closure of
1FW-27A, the NLO in the Auxiliary Building performing the test read to the OATC
the procedural caution statement which warned that closing 1FM-27A may cause the

!ND pump'1A to operate without an available suction source, yet the ND train's
. ability.to perform its safety funct.>n was not questioned. As a subsequent

corrective action,-the incident was discussed with all involved Operations Shift
personnel prior to the next shift turnover. As an additional corrective action,

an Operator-Update package has been developed to inform all Operations Shift
personnel holding licenses, about the incident and the lessons learned. The

update places emphasis on explaining the function 1FW-27A, its offoct on ND pump
1A operability, and clarification of the caution statement in the test
procedure.

Furthermore, Operations Management has clarified to licensed shift personnel
that r,eview of in-progress test activities prior to plant mode / condition changes
must include tests already underway, as well as procedures held in the Control
Room ~as in-progress. A formal mechanism to track periodic tests which are
in-progress in the C/R and in the field will be developed.

This incident is also assigned a cause of Insufficient Communication among the
Operations Shift personnel. This is evident in that the Unit Supervisor
approved the performance of the test without direct verbal confirmation from the
OATC. The OATC then allowed the test to proceed without informing the CRSRO.

-This lack of communication allowed the test to be performed simultaneously with
the modo changa, thus resulting in a violation of Technical Specifications. As
a corrective action, Operations Management will reemphasize the need for CRos to
receive verbal confirmation from the CRSRO before initiating actions and tasks
which will affect the operability of a safety system or configuration of any
system'which has'a significant effect on plant operation. This policy will be
reflected in the Operations Management Procedure (OMP) 1-8.

ageoav sui .a cem m w +
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This incident is attributed to a contributing cause of Procedure Deficiency.
Prior to Step 3 of PT/1/A/4200/53A, a caation statement exists which states that
with 1W-27A closed, starting ND Pump 1A will cause the system to operate with
no available suction supply. This statement seemingly assures the operator that
only a pump mechanical concern exists. This statement does not explicitly state
that the pump is inoperable with 1W-27A closed. The lack of procedural
guidance is considered a contributing factor to the operator's mind set that
closure of lW-27A presented no operability concern. As a corrective action,
the periodic test procedures will be enhanced to explicitly state that closing
the auction valves f rom the FWST renders the respective ND pumps inoperable.

Several aspects of this event reflect lessons learned from past events and the
"Back-to-Basics" emphasis within Operations. The need for a comprehensive
review of plant status prior to beginning the mode change was recognized. The
CROs and Operations supervision revieweJ the appropriate indications, i.e.
TSAIL, logbooks, pts, R&Rs, as directed by the startup procedure and the Mode 1
and 2 checklist. As previously emphasized, the OATC advised the BOP of this
intended action (closing 1FW-27A). The SS quickly challenged the OATC on his
action and the reason it was done. Despite these steps, lW-27A was improperly
closed-while the modo change was in progress. A review of the Operating

Experience Program database for the previous 24 months revealed one incident
which resulted in a T/S violation due to a safety system being ren6ered
inoperable due to an inappropriate action complicated by a procedure deficiency.
LER 414/89-019 involved an OATC positioning the Nuclear Service Water [ Ells:BI]
(RN) to Auxiliary Feedwater {E118:BA] (CA) Systems auto swap valves in the
closed position at the same time while the CA System was aligned for standby
readiness. Another incident involved less than adequate communication between
Control Room personnel was identified. LER 414/90-S01 involved a situation
where a CRSRO gave to a US a written list of outstanding operability items which
needed,to be cleared prior to performing a mode change. The US verbally

. confirmed that the SSF was operable and the CRSRO signed off the Mode 3
checklist stating all items required in Mode 3, Hot Standby, were operable.
After performing the mode change, it was discovered that the SSF was inoperable.
The current event indicates that continued diligence and emphasis on
understanding intended actions and on communication between Control Room
personnel is needed and will. occur.

This investigation verified that this PT has not been performed in the past two
years on one HD train while the other was inoperable.

CORRECTIVE ACTION

SUBSEQUENT

1) 1FW-27A was reopened and PT/1/A/4200/53A was successfully completed;
returning the ND System to its normal alignment for plant operation.

' 2) C/R personnel performed an evaluation of PT/1/A/4200/53A.

1-- . _ ,- , , .
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3) C/R personnel referred to Catawba Nuclear Station Electrical
Elementary drawings to confirm that IW-27A does not receive an
auto-open signal.

4) Problem Investigation Report (PIR) 1-C91-0016 was initiated for
further investigation of the incident.

5) The SS discussed this incident with all involved personnel prior to
the next shift change.

6) Operations Management issued an Operator Update package with the
purpose of informing all Operations Shift personnel holding licenses,
of the incident and the lessons learned. It also emphasized to
licensed shift personnel that review of in-progress test activities
prior to plant mode / condition changes must include tests already
underway, as well as procedures held in the Control Room and in the
field as in-progress. As additional information, the function of
FW-27A and FW-55B-was explained and their effect on ND pump
operability.

PLANNED

1) Operations will enhance PT/1,2/A/4200/53A, 1,2FW-28 Partial Stroke
Test, and PT/1,2/A/4200/53B, 1,2FW-56 Partial Stroke Test, to ensure
that the periodic test explicitly states the impact on ND System
operability with FW-27A or FW-55B closed.

2) Operations Training Group will explain and discuss this incident with
all shift personnel during requalification training. This discussion
will emphasize the importance of group communication and interface-

,

between shif t personnel from the start throtigh the completiot. of any
testing involving the Control Room. . In addition, it will reemphasize
the Operations policy of CROs receiving direct confirmation and
approval from the CRSRO for all tasks that may affect the operability
of any safety related system or the configuration of any system which
has a significant effect on plant operation.

3) OperationsManagementProcedure(OMP)1bwillberevisedtoreflect
the above corrective action.

4) Operations will develop a formal mechanism to track periodic tests
which are in-progress in the C/R and in the field.

i
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SAFETY ANALYSIS

The ECCS is designed to cool the reactor core and provide shutdown capability
following initiation of the following accident conditions: 1) Loss of Coolant
Accident (LOCA) including a pipe break or a spurious relief or safety valve
opening-in the RCS which would result in a discharge larger than that which
could be made_up by the normal make-up system; 2) rupture of a control rod
drive mechanism causing a rod cluster control assembly ejection accident; 3)
steam or feedwater system break accident including a pipe break or a spurious
relief or safety valve opening in the secondary steam system which would result
in en uncontrolled steam release or a loss of feedwater; and 4) a steam ,

generator tube rupture.

Reliability'of the ECCS is considered in all aspects of the system from initial
design to periodic testing of the components during plant operation. The ECCS
is a two train, fully redundant stand-by safeguard feature. The system has been
designed and proven by analysis to withstand any single credible active failure
during injection or either an active or a passive f ailure during recirculation
and maintain the performance objectives. Two trains of pumps, heat exchangers,
and flow paths are provided for redundancy while only one train is required to
satisfy the performance requirements. Each. train is physically separated and
protected where necessary so that a single event cannot initiate a common
failure. Power sources for the ECCS are divided into two independent trains

. supplied from tho' emergency buses from offsite power. Sufficient diesel
generating capacity is maintained onsite.to provide required power to each
' train. The diesel generators and their auxiliary systems are completely
independent and each supplies power to one of the two ECCS trains.

During this incident, the ND pump 1A suction supply from the FWST was isolated
when lyW-27A was closed. With 1FW-27A closed, ND Train ' A' capability to inject a
water from the FWST to the NC System was lost. However, on receipt of a safety i

injection signal both ND pumps are started automatically although only one pump
[., is necessary to achieve the performance requirement. Therefore, the Train 'B'

ND. pump was available and capable of injecting water to the NC System throughout
this incident

With 1FW-27A closed for approximately 7 minutes, ND Pump 1A would not have
experienced degradation since a miniflow bypass line is provided for the pump to
recirculate and return the pump discharge fluid to the pump unction.
Furthermore, the Control Room Operator was aware that IFW-27A was closed and was
available to open the valve upon an automatic start of the pump.
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Due to the low probability of a postulated accident discussed in Final-Safety-
Analysis. Report Section 6.3 occurring during the short time period that the
valve was closed, the designed train redundancy of the ND/ECCS, and the
capability of operator initiated action to open 1FW-27A, a-low level of_ safety
significance is associated with this incident.

Therefore, the health and safety of the public was not effected by ti.is
incident.
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