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Inspection Summary

Inspection from January 26 through February 5, 1991 (Report No, 50-254/91006(0RP)

Areas Inspected: Special, announced safety 1nspect1on of the Ticensee's

activities associated with the January 24, 1991 loss of reactor vessel
inventory event,
Results:

The Team concluded that two loss of coolant inventory events occurred at
Quad Cities Unit 1 on Januvary 24, 19¢1. The first occurred when an
electrician locally opened the shutdown cooling pump suction valve
(1-1001-43D) while the shutdown cooling valve ?1-1001-50) was open, Thig
resulted in & loss of about five inches of water level from the reactor
vessel, The second occurred when the control room operator opened the

isolation valve (1«1001-50) refilling the drained shutdown cooling heade:.
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The second event resulted in & loss of about nine inches of reactor vessel

inventory, Both losses had @ flow through open vent and drain valves on

¥2e idie loop of the resident heat removal system to the reactor building
vur drain,

: A total of 4200 ga]lons of water was Jost to the reactor building floor
drain. 12400 2allons from the reactor vessel, 1400 gallons from the
shutdown cooling header),

; Root causes included the lack of menagement and supervisory involvement
and personnel errors,

h Several instences of failure to adhere to administrative, operations and
ma intenance procedures occurred,

> The governing procedure for temporary 11fting of out-of-services was
founc tc be inadequate by not providing edequate guidelines and overview
of the process.

. A significant lack of questioning etcitude was found as demonstrated by
the actions of the Senior Journsyed Electrician, Station Control Room
Engineer, Nuclear Station Operator and communications center staff.

. Overview of both the contro) room and in-plant activities was inadequate,

3 The contro) room, electrice) maintenance and communications center staffs
demonstrated an inadequate awareness of plant status.

. Communications, beth inside and outside of the control room, were
inadequate.

Two apparent violetions were identified. The first apparent viclation 1is
comprised of five instances where procedures were not adequately followed as
described in paragraphs 7.b, and 8. The second apparent violation is for an
inadequate procedure for temporary lifts as described in paragraph 7.b.
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; DETAILS
= 1. Persons Contected
8. Commonwealth {dison Company (CECo)

R b i LRSS s aiddde

D, Galle, Vice President - BWR
*N. Kalivianakis, General Manager - BWR
*R. bax, Station Manager
*G., Sped!, Production Superintendent
*R., Robey, Technical Superintendent
*K, Smith, Nuclear Quality Assurance
*J. Tietz, Superintendent of Station Programs
*J, Swales, Assistant Superintendent - Operations
*W. McGaffigan, Assistant Superintendent - Work Planning
*D. Craddick, Assistant Superintencent - Maintenance
*T, Tamlyn, Site Project Manager - ENC
*J. Sirovy, Services Director
*A. Lewis, Radiological Protection Superyisor
*D, Gibson, Regulatory Assurance Supervisor
*R, Walsh, Technical Staff Superviscr

Persons Interviewed

Brian Bitler, Electrical Maintenance, Senior Journeyed Electrician

Bob Decker, Electrical Maintenance, Journeyed tlectrician
Jerry Snyder, Electrical Maintenance, Apprentice Electrician
Jack Huizenga, Electrical Maintenance Foreman

Robert Lundstrom, Nuclear Station Qperator

Robert Dammann, Station Control Room Engineer

John Brassard, Snift Foreman

Michae]l Graham, Engineering Assistant

James Guest, Shift Engineer

Gui’lermo Rojas, Nuclear Station Operator

Gury Spedl, Production Superintendent

Mike Pacilic, Master Electrical Maintenance

Charles Norton, Station Control Room Engineer

David Cook, Master Instrument Maintenance

Mike Turbak, Superintendent of On-Site Safety Groups
Dan Gibson, Regulatory Assurance Supervisor

Gerry Teitz, Superintendent of Station Programs
Joseph Manemann, Shift Engineer

Daryl Clark, Shift Engineer

Johr Lange, Electrical Maintenance Foreman

Kevin McCabe, Nuclear Station Operator

Mark koui, Operating Engineer

Nuclear Reguletory Commission

*W, U. Shafer, Branch Chief, Division of Reactor Projects
*B, L. Burgess, Section Chief, Division of Reactor Projects
*S, G, Du Pont, Team Leader, Special Inspection Team
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R. M. Lerch, Assistant Team Leader, Special Inspection Team
G. West, Team Member, Special Inspection Teamw

*R. Bocanegra, Team Member, Special Inspection Team

*J, Shine, Team Member, Special lospection Teom

*T. Taylor, Senior Resident Inspector - Quad Cities

Note: * Indicates those in attendance at the exit meeting on
February 4, 1991.

Formarion of the Special Inspection Teem

On January ¢5, 1991, NRC Region [11 formed a speciel inspection team

v e/aluate the licensee's actions associated with the loss of reactor
vesse]l inventory event at Quad Cities Nuclear Power Station Unit 1 on
January 24, 1991, The Team consisted of the team leader, S. G. DuPont,
Senior Resident-Braidwood, assistant team leader, R. Lerch, Project
Engineer-Region 111, R, Bocanegra and J, Shine, resident inspectors-
Quad Cities, G, West, Nucleer Reactor Regulations (NRR)-Human Factors
and J, DeBor, cunsultant on humen factors from Science Applications
International, Inc. The Team wes éssigned a charter on January 25, 1991
and arrived onsite on January 26, 1991,

Description of Event

The following description of the event was developed upon review of
operating logs, strip charts, and interviews conducted during the
inspection, Some of the times listed are approximate,

On January 23, 1991, in preparation for testing the shutdown cooling Eu
suction valves (1001-83C and 1001-43D) on the residua) heat removal ( Hgg
system, a temporary 11ft (TL) was initiated to allow stroking of the
valves as part of & post modification test. The temporary 1ift wes
requested by electrica) maintenance through the operations Shift Engineer
(SE). The SE included special instructions with the TL request to the
engineering assistant indicating that shutdown cooling (SDC) was to be
off, the shutdown cooling suction valve (1001-50) closed, and that cauticn
cards be placed on the 1001-43 C and D valve control switches in the
contro)l room, The TL preparer and the TL verifier were tasked with
incorporating the special instructions, reviewing the applicable
out-of-service (00S) cards, and determining adequate electrical and piping
boundaries to perform the evolution., The TL was verified on January 23,
1991, and implemented prisr to 7:00 a.m. on January 24, 1981, Operations
personnel includin® the Unit 1 Nuclear Station Operator (NSO) were briefed
by the off-going toerating engineer at the 6:00 a.m. planning meeting on
January 24, 1991, and also by the SE during the routine shift brief in the
contro! room 8t 7:00 é.m. The need to ensure that the 1001-50 valve was
closed prior to the stroking of the shutdown ccoling pump suction valves
was emphasized. The Electrical Maintenance (EM) Foreman independently
briefed the electrical maintenance crew prior tu starting work and also
emphasized the need tu receive permission from the control room prior to
stroking the valves.

e mlthe 3 '-J



B SR e S

e el e ) Bl B T @ W] =g

P —— T |

The Electricel Maintenance Foreman and the Shift Control Room Enginter 1
(SCRE) dis.ussed stroking the valves at approximately 12:30 p.m., 5
concluding that SDC would be securce just prior to stroking the valves,

initiatod by a cell from the electrical maintenance crew that their ,
fnstrumentation was in place and requcstin? permission to stroke the

valves, At 12:40 p.m, the EM Foreman explicitly briefed the Senior

Journeyed Electrician (whe was to supervise two other electricians during *
the evolution) te notify the control room prior to stroking the valves,

Subsequently, the Senior Journeyed Electrician closed the brezker

providing power to the 1001-43D valve prior to notifying the control |
room, At 1:18 p.m, the Journeyed Electricien, who had locel control of ,
the valve and was in direct communication with the Senior Journeyed :
Electricien at the breaker, assumed that the proper potifications were

made and permission received, and streked the valve without further verbe) J
notification. The electrician at the valve hegrd water rushing through

the valve, surmised that 1t wes abnormal, closed the valve, and intformed

the Senior Journeyed Electrician. The Serior Journeyed Electrician then

notified the Unit 1 NSC that a partie) stroke of the 1001-430 valve hed

ocourred but tailed to mention that flow had been heard through the valve,

The reactor vessel level decreased approximately five inches but was not

noticed by he N, In this configuration, vessel water passed through

the 1001-50 velve into the RHR “E" lcop SDC piping and through the 430

valve, 1t then passed through three out-of-service open “B" loop vent and

drain valves to the "B" reactor building floor drair sump, which overtlowed,

spilling water onto the basement floor. The NSO then closes the 1001-50

valve, the 1600-29A (LPC! inboard injection valve) and turned off the “a®

RHR pump. At this point SDC was secured but the NSO observed higher than

expected pressure in the “A" RKR pump discharge line, The NSO authorized

the Senior Journeyed Electrician to continue stroking the 43 valves. The

430 valve wes stroked consecutively on three occasions, once by the NSO, -
This resulted in partially draining the SOL header between the isolation ,
and pump suction valves through the open vent and drain valves to the

reactor building floor drains, The NSO did not inform the SCRE of any

concerns or anomalies at this time.

At approximately 1:26 p.m., the Unit 1 NSO turned over the unit to the 1
control room extra NSO, who was coynizant of plant status but also unaware |
of vhe coolant loss. The Unit 1 KSO returned to the control room several

minutes later and was informed shortly thereafter (approximately 1:35

p.m.) that there was water on the floor of the Unit 1 reactor building

basement. The Unit 1 NSO had recently been involved in an RHR heat

exchanger relief valve 1ift event on the service water side and along

with the previous concern for high pressure noted above, surmised that a

relief valve on the RHR side of the heat exchanger had 1ifted. At

1:38 p.m, the Unit 1 NSO instructed the Senior Journeyed Electrician (via

the paging and telephone system; to close the 43 valves. The NSO verified

the 43 va?ves closed through panel light indication and then cycled the

1001-50 valve to relieve the high RHR pressure back to the vessel,

Approximately 9 inches of vesse’ ater passed through the 1001-50 valve

and refilled the shutdown cor Aer up to the closed 43 valves, The
Unit 1 NSO was not aware of 1 rntormed the Senior Journeyed
Electrician that stroking of . - valves could centinue. The continued




Ty stroking of the 43 valves allowed the SOC piping to drain agein into
the reactor building basement sump, culminating with a reduction in
nventory of approximately 4200 gallons, with 2800 gallens originating
from the vessel, and 1300 gallons from the shutdown cooling header,

At approximetely 1:40 p.m., the EM Foreman (who had previously been
informed by the Semior Jourreyed Electrician of the 1:18 p,m. partial

| stroke of the 1001-430 valve with the 1001-50 valve open, and had just

; overheard the NSO paging the Senicr Journeyed Electrician) celled and

| informed the SCRL of the previous error by the electricians. The SCRE,
i with the EM Foreman on the line, stepped over to the panel, verified SDC
| was secured, the 1001-50 valve was closed, and vessel leve)l was stable.
: The SCRE then informed the EM Foremen that the electricians were

; authorized to continue their work., Concurrently, the tenter desk NSO was
i informed by an equipment attendant (EA) (who was dispatched after the
1:35 p.m. notification of water) that there was water on the basement

[ floor and the RHR pump vents and drains were open. Tpe SCRE, who was on
1 the phone with the EM Foreman, was not made aware of the EA report for

f seveiral minutes.

At 2:11 p.m. the Shift Engineer entered the control room and had a
discussion with the SCRE and Unit 1 NS0O. The NSO was then instructed to
inform the Senior Journeyed electrician to stop work, However, the
electricians had previously completed their last stroke of the valves,
verified by e strip chart recording, at approximately 2:10 p.m,

4, SEQUENCE OF EVENTS

1/23/91  Temporary 1ift of Out-of-Service on RHR valves 1001-43(, 43D,
7C and 7D to porform post modificetion installation testing was
requested by Electrical Maintenance. The request was received
by the Shift Engineer (SE) to determine the boundary cf the
system,

T . TR .

A communication center engineering assistant completed the

| temporary 111t package. The package inciuded breakers,
handwheels and control switches only. The boundary was believed
to be adequate by esteblishing the SE recommended caution tags

on the shutdown cooling suction valve control switches, However,
no vent and drain valves were iucluded.

e L S W

Temporary 1ift (TL) package was reviewed and verified by a Shift
Foreman., However, including the vent and drain valves as part
of the TL package was missed during the Shift Foreman's review.

NOTE : The boundary established by the caution tag, with the
vent and drain valves open, still provided a path
that would have resulted in draining the SDC header
(about 1400 gallons) to the reactor building floor
drains,
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1/24/91 (Pricr to 7:00 &.m.)

¥ Temporary 1ifts were performed and caution tegs were placed on
b control room valve coutro) switches for 43C and 43D.

NOTE: Caution tags were not vlaced at either the MCC
breaker or velve hanowneels as recommended by
administrative procedures,

. 6:00 a.m, The Cperating Engineer briefed day shift operations
| ma?ageumnt on scheduled activities, including the 43
valves,

7:00 a.m. The Shift Engineer briefed the operating crew including
the Unit 1 NSO on scheduled activities, including the
requirement to remove shutdown cooling from service and
close the suction valve (1001-50) prior to stroking the
43C or 43D valves.

)

[ 7:00 a.m, The Electrical Maintenance Foreman briefed the

| electricians on the scheduled work on the 43C and 43D

| valves. The Senior Journeyed Electrician was informed
| that shutdown cooling had to be off before stroking the
l. 43C or 43D valves.
|
|

NOTE: Both briefings were independent and did not
involve & job task briefing with the operations
and meintenance coynizant individuals Lo discuss
communications, limitations or actions to be
taken if problems should arise,

7:30 a.m., The EM Foreman received permission from the SCRE to test
the 7C and 70 valves. The SCRE also informed the EM Foreman
that shutdown cooling must be off before stroking 43C or 430.

£:00 a.m. The SCRE reviewed prints and verified that 3 drain vaives
were closed and out of service but failed to detect that 3
other vent and dr7in valves were open.

12:30 p.m, The SCRE notified the EM Foreman that operations would be
able to stop shutdown cooling; but to call operations for
permission and that the SCRE will give approval,

9:30 a.m, Started testing 7C and 70 velves; completing at about noon.
12:40 p.m. The Senior Journeyman Electrician called the Unit 1 NSO
ond asked if there was @ nroblem with stroking the 43's.
The NSO responded that it was O.K., but to cail back so
shutdown cooling could be removed from service first,
NOTE : The EM did not call the SCRE nor did the NSO
i inform the SCRE,
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12:45 p.m.
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The EM Foreman again briefed the Senior Journeyed
Electrician that shutdown cooling was to be removed and
the 50 valve closed before stroking the 43 valves and
instructed that they couid hook up the test equipment but
not to stroke the valves until the Senior Journeyed
Electrician celled operations,

Between 12:45 and 1:18 p.m,

Between 1:

The test equipment was hocked up.

The Journeyed Electricien at the velve (the Senior was
three elevations above the valve at the MCC breaker and

;he hone) requested via radio that the Senior close the
reaker,

1€ and 1:19 p.m,

The Journeyed Electrician stroked the 43D valve about 3/4
of full stroke open and heard @ rush of water past the
va%ve. The Journeyed Electricien started closing the
valve,

The Journeyed Electrician 2t the valve notified the Senior
Journeyed Electrician via radio that water was heard
rushing past the valve.

The Senior Journeyed Electrician directed the Journeyed
Electrician to close the 43D valve. The valve was closed,

1:18 p.m, The reactor vessel wat level decreaserd about 5 inches,

1:19 p.m.

1:20 p.m,

unnoticed by the controi room staff.

The Senior Journeyed Electrician contacted the Ur.* 1 NSO
and stated that the 430 valve had been partially open and
closed and asked to have shutdown cocling removed.

NOTE : Ko informaticn about the rush of water past the
valve was passed un to the control room, nor
did the NSO question the effect on the system of
operating the 430 valve with shutdown cooling on
and the 50 valve open.

The EM Foreman arrived at the MCC and was briefed
by the Senior Journeyed Electrician on the out of
sequence operation of the valve.

The NSO stopped shutdown cooling and closed the 50 valve,
The NSC told the Senior Journeyed Electrician that the 50
valve was closed and to continue testing.
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ong over! lowed the "B" resctor bu11ding floor drain sump 2290 gallon
cupocity), and ren onto the reactor butl

the sump high level alerm wes previously ac
¢leared,

owledged, but not

About 20 minutes efter stopping SBC, the NSO received @ report of
water on the reactor building besement floor. The NSO, reacting to
high RMR pressure, woter on the floor, and ¢ recent svent invelving
the 1ifting of o relief velve, surmised thet @ RHK . cat exchanger
relief valve hed Tifted, The NSO then paged the Senior Journeyed
Electrician, instructed the closing of the 1001-43C and D valves,
verified them closed by control room light indicetion, &nd Cycled
the 1001-50 velve, relieving the perceived high RHR discharge
pressure back to the resctor vessel, FReactor level decreased nine
inches through the open 1001+50 valve, but was not noticed by the
NSO. The NSO then gave permission to the Senfor Jourheyed
Electricien to continue testing, After these actions, the unit NSO
angd control room extra NSO becewe curious about resctor level end
pulled up the computer point history, which indiceted two step level
drops had occurred, 1t appesrs that an sttempt was made by the NSO
to inferm the SCRE &t this time, but apparently the essence of the
informetion wes lost, as the SCRE remsined unawere of the level
grops, Concurrvent with the cycling of 1001-50 velve, the SCRE
received ¢ cal) from the EM Foreman, who responded to the page by the
NSO, to inform the SCRE of the previous iradvertent opening of the
1001430 velve, The SCRE walked over to the Unit 1 panels, verified
Teve ] wos steble, the 1001-50 velve was closed, and SDC was ~ervved,
The SCRE then returned to the phone and informed 5 25 roreman to
continue stroking the velves., The SCRE was ¢".o uneware of the
Reactor Vessel leve) drops or woter on the casement fleor, or
communications between the center desk NSO end an Lquipment Attendant
which revealed tnat the RHR pump vent and drain valves were open,
The SE entered the contro) room at 2:11 p.m., held discussions with
the Nio and SCKE, and participated in & decision to stop the valve
iiY‘Dk rlg-

Sumery

The Team found thet several of the root causes essociated with the
event relsted to operations and communicetions center perscnnel,
The Nuclear Station Operetor (NSO), communicetions center staff and
Station Control Room Engineer demonstroted @ Tack of e questioning
gttitude during the event. The NS0 failed to question the
consequences of the out of sequence movement of the shutdown cooling
pump suction volve (1001-43D) which could have prevented the second
event, The SCRE failed to question the NSO when given indications
of @ possible preblem by the EM Foreman, The communications center
stoff feiled to question the system boundary cstablished by the
Shift Engineer or the use of caution tags only in the control voom,

The lack of attentiveness 1o plant status wes alse & root cause of

the event, The NSO failed to observe severs) control board
indications that could heve élerted the control room staff of the

1

cmg besenent flaor. Apporently
N
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l first inventory lose and prevented the second, The NSO failed to
observe the return of vaive indications when the electrical supply
breaker to valve 1001-430 was closed, The most significant was the
failure of the contro) room staftf to observe a five and nine inch
vesse! level drops, indicating the loss of inventory,

|

|

:

|

. A Yack of adequate overview hy operating's supervision existed

| throughout the event, The inadequate evaluation of the temporary
' 1ift boundary, inadequate awareness of plant system status, and

| failure to ensure that the individuals involved with the evolution
} understood their recuired actions demonstrated the lack of

I fnvolvement of management and supervision in dafly operations.

- The fatlure t¢ adecuatelv communicate vita) plant status
i information during the event was a significant root cause, The
electrica) maintenance personne) feiled to communicate important
information pertain1n¥ to the existence of the first event to the
control room staff., The NSO failed to communicate the valvine
error, that valve stroking was onooing or the perceived hich RHR
discharne pressure to tho SCRE, Subsequently, the NSO failed to
communicate, to the SCRE, the actiont taken to relieve the percaived
discharge pressure,

Operations procedure Q0P 1000-6, Shutdown Cooling Shutdown

‘ Revision 7 {June 27, 1990), Section F.12, reauires the Nuciear

' Station Operator (NSO) to verify that the residual heat remcval

' (RHR) system discharge pressure s less than 90 psig after stopping
the pump. The Unit 1 NSO noted that BHR discharge pressure had
spiked off scale and returned to about 300 psio after stopping the
pump. The NSO failed to tak. any action for about 1€ minutes to
ensure that RMR discharge pressure was less than 90 psig, This is
an apparent violation (254/91006-01b) of Technical Specifications 6.7
which reouires adherence to procedures,

' Administrative procedure QAP 300-1, Operations Department

| Organization, Revisfon 19 (June 11, 1990), Section C.10.p, requires

' the NSO to be attentive to the control room board indications,

' During the event, several indications of the loss of inventory went

' unobserved by the NSO, The NSO failed to observe that the valve
pesition indication 1ights for the shutdown cooling pump suction valve
(1001-430) when the Senfor Journeyed Electrician closed the power
feed breaker to the valve, indicatine that the electricians had
started testing of the valve without permission from the control
room. This wes a missed onportunity to prevent the first loss of

; inventory, In addition, the NSO failed to observe two vesse) water
leve) decreases of five and nine inches, and possibly a reactor
building sump alarm. This s an apparent violaticn (254/91006+01¢)
of Technical Specifications 6.2 which requires adherence of procedures,
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Administrative procedure QAP 300.7, Conduct of Shift Operations,
Revision 29 (December 31, 1990), Section C.14.1 requires 1n pevt,
that evolutions involving man{ individuals, especially firon two

i

or more departments or disciplines, may require large formal

briefinos or preplanning sessions. 1f the evolution 1§ complex

atd involves close coordination, the briefing session shall be

coordinated by the Operatino Engineer or designee and should

include: ~xamination of each individuals responsibility; discussion

of expected results or performance; review of limitations, hold

points, emergency action to be taken 1f contingencies arise; and

assurance that evervone understands the interface and communications .
required, Although the actua! stroking of the valves by electrical
maintenance personne) was not complex nor required individuals
between two departments, the evolution of strokin? these valves
required close coordination between several individuals from
operations and maintenance Jepartment to remove shutdown cooling and
provide 1solation protection for the vessel, Since the evolution
had the potentia) of franing the vessel, close coordination was
required and this coordination of communications and operations
resulted in valve strokino becoming a complex evolution, Since

the 1icensee's briefings on January 74, 199), did not include
discussions of actions te he taken 14 continoencies arise,
examination of each individuals responeibility, and assurance

that everyone understood the interface and communications reauired,
this is an apparent violation (264/91006-01d) of Technical
Specifications €.2, which requires agherence to procedures,

Administrative procedure QAP 300.7, Section C,P8.c states that the
Sta‘ion Control Room Engineer (SCRE) shall have the responsibility
of controlling control room activities to assure safe plant
operation, The SCRE failed to msintain the responsibility of
controlling activities within the control room and severa' occasions
during the event, The actual evolution of stroking the valves
occurred without the awareness of the SCRE, The !init 1 Nuclear
Station Operator (NSO) secured shutdown cooling without the SCRE's
swareness, The NS0 operated the shutdown cooling suction fsolation
valve (1701+50) to relieve perceived high residua) heat removal
system ¢ ‘“charge pressure without the SCRE's awareness, This 15 an
apparent violation (2%4/91006-01e) of Technical Specificetions 6.2,
which requires procedure adherence,

During the review of administrative procedure QAP 300-14, it was
noted that QAP 300-14 did not provide appropriate guidance for
preparation and overview of the temporary 11ft process, The
procedure failed to assign responsibilities and to provide guidelines
fer establishing appropriate temporary 11€t system boundaries and
performing & review for boundary adequacy. As a result, the operations
communicetions center staff fatled to establish and independently
verify an adequate svstem boundary to test the shutdown cooling (SDC)
pump suction vaives on the idle loop of RHR and include the vent anc
drain valves, This resulted in three vent and drain valves being
open, providing a leakage path when the shutdown cooling pump suction
valve, 1001-43D, was opened with the isolation valve open, This is

13
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: an apperent violation (254/91006+02) of 10CFRE0, Appendix B Criteria V,
: which requires that procedures ove of & type appropriate to the

; circumstances., QAP 300-14 was not apprepriste to the circumstences

, of controlling the tempurary 1ift process.

;

I
!
8. Electrice] Maintepance Involvement :
f

Electrical Maintenance (Ed) personne) had previously modified the motor
operators on the 1001<43C and 1001-43D valves. These valves were
previously taken cut-of-service so this and other work on the system .
tould be done. When the work was complete, « request for a temporary
return to service, celled a temporery 111t (TL) was submitted to the
ogeratiuns department, This was to ollow the verification of the work, )
when the temporery 1ift wes ready, it was discussed in the shift briefing -
for operations and the doily planning meeting. The EM For-mon attended
these meetings and discussed the testing with the SCRE. 1n each of these
discussions, it was communicated that the control room would be notified .
. and permission obtained prior to menipulating these valves so that ‘
| isolation of the reactor vessel could be done using the 1001-50 valve,
. The E¥ Foreman 8lso briefed the electricians on these requirements and
that the work package contained a precaution to notify the control room
prior to manipulating valves, The Senior Journeyed Llectricion was .
. tasked with notifying the control room ard initially contacted the :
r control room from the electrice] shop end discussed the work with the :
Nuclear Station Operator (NSO) tu make sure 1t was alright to proceed
with the job. The NSO reiterated toot the electricians could preceed
to get ready but to ce)) before stoking the valves, The plant physicel
. arrangement required thet the Senfor Journeyed Llectrician be at the
electrical bresker panel severs) levels above the Journeyed Electrician
' at the volves and that headphones be used for communications., An
' electrica) test box was already instelled so the Journeyed Electrician
, at the velve asked the Senior Journeyed Electricien to close the power
| breaker. After the Senior Journeyed Electricien closed the breaker, the :
| Journeyed Electrician proceeded to open the valve (1001-43D), tmmediately
~ heard water rushing pa  the valve and closed 1t. The Jou' _yed :
Electricien informed the Senior Journeyed Electrician sbout the opening of
the velve end the resu'ts, The Senior Journeyed Electrician realized that
an error had been made and immediately informed the NSO that the
1001-430 valve had been opened and then ¢losed. However, no wention of
the sound of water was made, The NSO then closed the 50 valve and gave
permission to resume testing, Electrical maintenence procedure QEMP 600-1,
Electrice) Maintenance of Sefety Related end Non-Safety Related Motor
Operated Valves, Revision 7 (December 2%, 1980), Section D.1, requires
that prior to moving & motur operated velve off of either the open or
closed seat, permission will be obtained from the Operations Department,
The electrical maintenance personnel moved the shutdown cocling pump
suction motor cperated velve (1001-430) off of the cpen sest without
obtaining permission from the Operations Department. This 1s an apparent
violation (244/91006-01a) of Technice)l Specifications 6.2, which requires
adherence to procedures,
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Licensee s Corrective Actions

In response to the event the licensee implemented the following corrective

actions,

6, lmmediste Corrective Actions

When the event wes recognized by station management, corrective
actions were immediote); put in place. This included actions token
by the Shift Engineer at the conclusion of the inadvertent dréining
and subseguent actions taken by management until such time the event
could be further investigeted. These actions are listed below:

(1)
(2)

()

(4)

(8)

(6)

(7)

(8)

(9)

The $hift Engineer discontinued further velve testing until the
situetion could be better understood.

The Shift Foremen and the Communications Center EA were removed
from 811 sctivity releted to out-ofeservice work,

The NSO wes removed from Control Room penel responsibilities
unti] after the licensee's investigation end o determination of
appropriete actions wes made.

The Sentor Journeyed £ 2ctrician was removed from work
respongibilities unti) after the licensee's investigation
end @ determingtion of appropriste action was made,

A1y further valve manipulations by non-cperating departments
were d1sallowed until specific guidelines were established.

A1l orcoming shift operétors were briefed on information
relative to the event, Specific emphasis wes placed on the
put-of-service program, communicetions between work groups,
matntaining ¢ questioning attitude towards your job, job
briefings, end how these issuet releted to the event,

The Operating Engineers were tasked with performin? independent
reviews to verify 811 out-of-services, temgorary 11fts, and
returnsto-services. This verification will continue until the
Ticensee's outage organization is implemented.

A control reom overview function wes implemented with & senior
reactor operator (SRO) trained individual to specifically
assess/correct communication problems within the control room,
This was implemented on 811 shifts beginning January 28, 199].
This function will continue urtil the new outage organization
is implemented.

Specific valve stroking guidelines were written and approved
which delineated the exact rules to follow for & non-operating
department to manipulote ¢ valve to maintain operating
department control, A new procedure was written to implement
the new guidelines before this related work begar.

1%
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(10) The Outage Unit Operating Engineer will meet daily with the
Assist .ot Superintendent of Operations and Production
Superintendent to discuss upcoming important outage sctivities.

{11) The Ticensee's investigation team was assenbled on
Jonuary 26, 1991, to begin gathering the facts of the event,
This team was supplemented by corporate personnel on
January 25, Additionally, & team of corporate and personne
from en independent third party organization joined the
licensee's investigetion team on January ¢7, to edd & broader
perspective to the issues being addressed at CECo's request,

Licensee's Investigative Team Recommended "orrective Actions

based on the information gathered by the licensee's investigation
team, the following recommended corrective ections were presented to
stetion management:

(1) Assurance that manegement's standerds are being communicated to
all station personnel by:

(8) Documenting management's standards to implement a safety
cuiture,

(b) Conducting & stotion meeting to express management
standards.

(¢) An ongoing effort by senior management to convey its
standards to the workers in the plant,

(d) A training session focused on determining what the workers
perception of plant management's standerds are,

(e) Specifically addressing the issue of workers exhibiting a
questioning attitude.

(€) The station should revise the control room organization to
place additional Jicensed supervisory personnel in the contro
room to allow greater involvement in plant activities,

(3) Establish a station pelicy that identifies critice) tasks and
specifies the precautions to be considered prior to performing
these tasks., These precsutions would include items such as
holding & group briefing, as necessary.

(4) Develop a critical task 1ist per the policy statement in
item 3, above, using lessons learned from industry, CECo, and
station experiences. The 1ist should be proceduralized.

(&) Establish @ station policy which requires a multi-disciplinary
review of critical tasks to be coordinated by the planning
department. This review would bLe a comprehensive look et all
possible options including planning of the activity, scheduling
the activity at the proper time and evaluating the potentig)
risks involved.
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(6)
(7)
(8)
(9)

{10)

(11)

(12)

(13)

(14)

The station should implement & self-check program,

The station should discontinue use of partia) Tis.

Revise the 005 procedure to 1imit @ temporary 1ift to & hours.
Rewrite the 008 procedure to atcomplish the following:

(8) Establish required actions and criteris for all
individuals implementing the procedure «ith emphasis
ploced on preparation ane review, Prodice & marked-up
grawing of *the identified boundaries in the 005 package,

(b) Establish specific treining and cuelification standards
which ave required to be fulfilled for the task of
preparing 0058's,

(c) After the 005 procedure s revised, enhanced training
should be given to personnel implementing the procedure.
This enhanced training should include: review of
individual's responsibilities, discussions of typical 008
problems, and appropriste 1ines of communications.

(d) Electrical outages which involve detailed print review
should require iace to face discussion of the
Out-of-Service boundary between operating and electrica
personnel to assure clear communications and understanding
of what is needed.

The quality assurance manual should be revised to eliminate the
necessity for temporary 1i1fts,

Revise procedure QAP 30013, Ceution Cards, to give guidence on
where the ceution card should be hung to provide its expected
benefit, and any elements of the CECo Production Instruction
not already included in the procedure.

Revise QEMP 6001 to irtlude a caution and/or sign-off to
notify specific control room personne]l immediately prior to
valve manipulation, Additionally, provide this guidance to the
periodic procedure review process and procedure rewrite
project.

The station should implement a policy requiring operators to
perform breaker manipuletions on instelled equipment,

The station should implement clear and concise rules on when
non=operating departments can mavipulate valves to assure
Operating Department maintains complete control of plant
equipment.
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(15) Establish & policy for interdepartments) and intro-departmenta)
commynications at the station which includes:

(2) Formal communicetions training for necessary personnel.

(b) Establishment of c¢lear formal lines of communication
between departments,

(16) Methods shouid be established to assure &)1 parties are aware
of the work stetus for jobs requiring independent operations
from separate locetions. (e.g., duplicete checklists,
¢larifying and cum irming communications, repeat backs,
understanding of who is in charge, etc.)

[17) Persornel involved should be counseled on this event end action
considered based on their performence,

(18) The foilowing equipment changes should be submitted for
Feview:

(8) Reactor building floor drain sump alarms
(b) Adjustable level alarms for computer points
(€) RHR Heat exchanger relief valve flow alaris,

Humar Factors

The Team reviewed the January 24, 1991, event from the many human
factors, tréinino and human-system interfaces,

The Team found that the failure to recoanize the loss of inventory
reflected ~dversely ¢n the training and qualification of both the
Nucleear Station Operator (NSO) and Station Control Roam Engineer
(SCRE). The NSO was Lhe weakest 1ink in the operating chain., The

NS0 failed to recognize the first event and proceeded with the planned
valve strokino, despite abnorma] indications essociated with reactor
vessel water and reactor building sump levels. In addition, the NSO
caused the second loss of inventory by opening the isolation valve
(1001-50) without understanding the plant status.

The Communications Center Engineering Assistant, who reviewed the
maintenance work request package and prepared the temporary 1ift
package had not received forma) training on systems and boundaries,

The Shift Foreman, who verified the temporary lifte, failed to
recognize the system boundary problems. This reflected adversely on
the quality of training.

“he electrical and contro) room personnel demonstrated uni ccepteble
skills with respect to communication and a team approsch to
performance of evolutions. This alsy reflected adverse'y on the
guality of training associated with communications,
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The Team @lsc f.ound that training on or knowledge of similar

previous events at the Braidwood Station was not evident among most
of the site persennel. Although plent management had implemented

self reading of the Braidwood event, this effort was not completed
prior to Januery 24, 1981, Additionelly, corporate menagement had not
implemented formal lessons learned prior to Jenuary 24, 19901,

The Team determined that the human-system aspects of the resctor building
floor drain sump level alerms were o weakness, The sump alerms were known
by the operators to annunciate spuricusly., One of the alarms had
annunciated continuously prior to the event and was considered to be
spurious. This effectively removed an important indicetion to the contro)
room staff. The Teem indicated to the licensee that these alarms should
be eveluated and to correct the spurious aspects of these annunciator
a\a:ms. The 1icensee agreed to include these alarms in their corrective
actions,

safety Significance

The safety consequence of the event was minime]l due to the Tow probabiiity
of causing core damage by reducing the reactor vessel water inventory and
the low residual decay heat existing in the core. The shutdown cooling
isolation velve (1001-50) automatic closure on a group 11 isolation signal
(48 inches reactor vessel water level) is designed to provide more than
adequate cooling of the core,

The potential for release was also considered to be low in that the
secondary conteinment adequately prevented any release, Totel

8~ sunt of inventory, 4200 gallons, was also within the design of the
woste treatment system and did not pose any potential threat to the
safety of the public or plant,

However, the root causes of the event were considered significant in that
they represented the feilure of various administrative and operational
berriers associated with safe operation,

Specia) Team Chorter

The Specia) Inspection Team (S17) was tasked with performing an
inspection to accomplish the Charter. The following summarizes the
team's accomplishment of the Charter (the Charter is provided as
éttachment 1):

8. Develop and validete the sequence of events associated with the
loss of reactor coolant inventory that occurred on Unit 1 on
Jenyary 24, 1991,

The velidated sequence of events is provided in the details of this
report.

b, Evaluate the adequacy of licensee preparation for the evolution with

respect to personnel briefings, teg outs, procedures, and overall
coordination,
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Engineer was awa « of the potential, emphasis of the potentia) was not
established with either the control room or electrical maintenance staffs
as evident by the failure to provide information of water passing through
the valve 1-1001-230 to the control room during communications about the
inadvertert stroking of the valve and the contro) room allowing
continvation of testing without verifying the effect of the inadvertent
strokino of the valve,

Other contributors also included the lack of documenting sctua) vesse)
levels n the operator's lop at the start of the shift and prior to
evolutions with the potentia) to change the reactor vessel water level,
such as starting recirculation pumps and evolutions with a potential of
draining the vessel; the incomplete implementation of lessons learned by
corporate and plant management for the Rraidwood Unit 1 event on

October 4, 1990, and the Quad Cities Unit ? reactivity transient on
Dctober 27, 1990; ineffective briefings that did not include discussions
of actions required 1f contingencies should arise and the communications
required to perform the evolution; the placing of caution taos only on
the control room control switches for the purpose of establishino system
boundaries and precond‘tions of the evolution; and the establishing of &
work practice between the Operations and Maintenance Departments ag?on1ng
manipulation of breakers and valves by electrical maintenance personnel
through a memorandum of understanding without formalizing the practice
with policy or procedures,

Recommendations

The inspectors have made the following recommendations for the licensee's
and the NRC management's review,

: An inspection of the licensee's overview of various processes, such
as out-of-services, should be conducted, Emphasi: 15 recommended
on operations in the area of relief, briefings and application of
lessons learned,

. Particular attention should be oiven to the licensee's general lack
of a questioning attitude and weakness demonstrated by the lack of
plant status ewareness on the part of the operations staff,

Exit Interview

The inspectors met with the licensee representatives denoted in

Paragraph 1 during the inspection period and at the conclusion of the
inspection on February 4, 1991, The inspectore summarized the scope and
results of the inspection and discussed tre 1ikely content of this
inspection report, The licensee acknowladged the information and did not
indicate that any of the information disclosed during the inspection
could be considered proprietary in nature,
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