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Unit C Results: The licensee's programmed enhancements tatisfied the intent of
Gineric Letter 86-17. The indications and alarms for core exit tenperature,
reactor coolent system (RCS) level, end residual heat remove! (RHR) system
performance were diverse and redundant, The licensee's cuantification of leve)
indication anomalies associated with the wide range magretic float type level
auge will be tracked as Open ltem 450;499/9107-01; (paragreph 2.2).

he procedures and administrative controls were generally comprehensive and
functionel, However, licensee actions are required to resolve the following
apparent procedural weaknesses:

0 Failure to initfate timely closure of containment following loss of RHR 1n
Procedure 04-RM-0001 (reference: peragraph 2.2, Open Item 498;499/9107-02)

e Inadequate precautions in Procedure OPOPU4-PH-000]1 to preclude a water
hammer event upon starting a low-head safety infectien (LHS1) pump
following loss of RMR (reference: paragraph 2.2, Open ltem 498;499/9107-04)

Because of the three-train design for most fluid systems end other unique
design considerations, the equipment available to prevent end, 1f necessary,
respond to 1oss of DHR was exceptions). The analytes supported the operatin
procedures. However, the ramifications of not identifying calculations whic

do not support the current plant operatine procedures will require further study
by the inspectors (reference: paragraph 2.2, Inspector Followup

Item 498;499/9107-03). As suggested 11 Generic Letter 88-17, a Technicel
Specification (TS) change recuest to delete the automatic closure interlock for
the RHR fnlet valves had been submitted, Appropriate provitions were made in
the administrative procedures to evoid RCS perturbations during mid-loo
operations. However, the licensee was remindec that 1t should assure thet all
involved personnel receive appropriate training., No vicletions or deviations
vere fdentified.



DETAILS

1. PERSCNS CONTACT
Her

*S. L. Pusen, Vice President, Nuclear Engineering
*R. ¥, Chouning. Vice President, Nuclear Support
*M, R. ¥isenburg, Plant Manager
*D. J. Denver, Manager, Plant Enoineering Department (PED)
*A. C. Mcintyre, Manager, Design Engineering
*D, McCallan, Manager, Piant Operstions Support
*M, K. Chakravorty, Director Nuclear Sefety Peview Board
0. M, Chamberiain, Group Supervisor, Qualification Engineering
*R., Estes, Senfor Consulting Engineer, PED
J. R, Coulter, Senfor Consulting Engineer, PED
J. B, Cook, Consulting E inccr1n§ poc10{1st
C. 7. Bowman, Operations Supoort Supervizor
*S. Head, Supervisory Licensing [ngineer
*A. K. Khosla, Senfor Engineer, Licensing
*M,. A, Coughl‘n. Senfor Quality Engineer
*F. J. Comeaux, Independent Safety Engineering Croup
G. C. Sandlin, Staff Engineer, Licensing
B. T. Norris, Operations Specielist

NRC

J. 1, Tepte, Senfor Resident Inspector
*R, Evens, Resicdent Inspector

The inspectors also interviewed other 1icensee employee® during the inspection,
*Denotes those attending the exit meeting on March 1, 1991,
2. PROGRAMMED ENHAN NTS IN FESPONSE TO GENERI TTER 88-17 » LOSS OF

2.1 Generic Letter B8-17 Recommendations and Inspection Scope

Generic Letter (GL) 88«17 provided recommended licensee actions to prevent and,
if necessary, to respond to loss of decay heat removal (DLR) during operations
with the reactor coolant system (RCS) partially drained.

Fecommendations were made by GL 88-17 in two categories:

0 [xpeditious actions, which were to be implemented prior to operating in a
reduced inventory condition, and
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0 Aduinistrative controls that support and supplement the procedures in
ftems {a), (b), and a1 other actions identified in this conmunication, &s
appropriate,

(3) Equipment

0 Provide equipment of high relfability for cooling the KCS and avoiding
loss of RCS cooling;

0  Maintein equipment available to mitigete loss of DHR or loss of RCS
inventory should they occur including ot least one high-pressure injection
pump end one other system, each sufficient to keep the core covered; and

0 Provide adequete equipment for personne) commynications involiving
activities related to the RCS or systems necessery to maintain the RCS in
@ stable and controlled condition,

(a) Bralyses

Conguct analyses to supplement existing Information and develop & basis for

procedures, instrumentation instellation end response, and ecuipment/NSSS

interactions and response.

(6) Technical Specifications (TS)

Technical Specifications that restrict or 1imit the safety benefit of the

actions ‘oentified in this letter should be identified, and appropriate changes

should be submitted,

(£) PBCS Perturbetions

Reexamine ftem (&) of oxqod1t1uus actions end refine cperations as necessary to
reasonably minimize the

fhkelihood of luss of DMK,

The Ticensee's actions relative to Unit ) were discussed in NRC Inspection
Report 50-498;499/90-17, Inspector observations contained in that

report generally apply to Unit 2 and will not be discussed in detail herein,
Rather, the following discussion will focus on followup to issves previously
1dcnt131od. procedural and other documentation changes 1mﬁ1ementcd by the
1icensee, ano new 1ssues 1dentified by the inspectors, The Attachment is &
tabuletion of related documents re. iewed by the inspectors, When a document
number 1s cited below, i1t will be the rnumber assigned in the Attachment, In
edaition to reviewing the listed documents and interviewing appropiiete
personnel, the inspectors walked down instelled control room and switch gear
room instrumentation, The installed instrurentation and eg.ipment were as
described in Document 1 and setisfied the 1+tent of Ll EF-17, The lev:)
instryments ha' the required independence anu a nigh degree of redundancy.
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Other RCS leve! instruments appeared to be fully functional,
2.2,1,2 Temperature Monitoring

The tempercture monitoring capability wes & described in NRC Inspection
Report 50.468/90-17; 50-499/90-17 and ¢ 1y functional, It was diverse and
responsive to GL 88-17,

.2,1.3 UHR Performance Monitoring

The DHR performance monftoring instrumentetion was as described in NRC
Inspection Report Su0-498;495/90-17 ana fully functional, This capability was
provided primarily py the emergency response facility date acauisition and
dispiay system (ERFDADS), Screen RH-11 provided instanteneous readings end

20 minute trends for RCS level and core exit tempe.ature, Screen RH<1{ provided
instantaneous readings and 30 minute trends for RHR flow and RHR pump motor
current. Screens RH-01, <21, <22, and 23 provided comprehensive displays cf
overall RHR system performance inciuding a number of 1-hour trends., In addition,
Screens RC-05, <12, and «2) provided useful information on RCS status for
reduced inventory operation, These displays ragros«nted state-of -the-art, DHR
performance monitoring and appeared user friencly,

2.2.1.,4 Visible and Audible Indications of Abnormal Corgitions

Most of the paremeters monitored by ERFUALS as discussed above had alarm
setpoints, In aodition, there were a number of annunciators releted to reduced
inventory operations on the me'n annunciztor panel, A low RCS level alarm at

£ inches above mid-loup was actuated by by efther narrow range RCS level
fnstrument. The fifth highest Soad1n core exit thermocouple actusted @
contro) room annuncietor at 160Y F, COther annunciators were provided to draw
attention to KHR tratn me)funct.uns, including RHE pump low current, Overall,
there were excellent indications of abnormal conditions, which might occur at
reduced inventory,

2.0.¢ Procedures

The inspectors reviewed the revised procedures which supported recuced
inventory and mid-loop operations (Documents ¢, 3, and 4). They reflected the
programmed enhancements committed to in Document 1, With certain exceptions
discussed in this report, they were comprehensive and provided an excellent
base for reduced inventory and mid-loop operations, However, as discussed in
NPC Inspection Report 50-498;499/90-17 and paragraph 2.2.1.1 above, the
wide-range level indicetion anomalies were not addressed. Also, as

aiscussed in paragraph 2.4 below, Procedure OPOPO4-RE-0001 (Document Z) dia not
include adequate precautions to preclude RHR heat exchanger weter hammer when
starting a LHSI pump following loss of DHR, Other concerns snd observations
involving procedures were as follows,
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The 1icensee's water hammer analysis resu ted in the determination that the loading
on the Rhk piping and heat exchanger tubes 2¢ 2 result of the collapse of the void
wet acceptable., The inspector agreec with the method of the celculation, but
observed *hat the calculetion did rot reference or provide loading acceptance
(riterie, The calculetion was also premised on &n RHR system flow rate of only
100 gallons per minute. The inspector, conseauently, questioned the licensee

on how RHk system flow would be restarted at the specified low flow rate, The
licentee's ~epresentetive stated that MC-6145 had been abandoned in lieu of
snother approach, because such RHF system throttling had been found fmpractice-
ble. The uther approach involves collapsing the volc prior to restart of the

RHR pump by ensuring & two minute minimum operation time of the component cooling
woter (CCW) system, The Yiceise. " ¢5 not performed a calculation to verify this
approach but has assumed, based on engineering judgment, thet such minimum CCW
operation will suffice to sub-cool the PFF heat exchanger,

The licensee's representative informed the inspector that & celculation that {s
found to be in error 18 voilded upon the 1ssuance of & revised procedure; however,
o calculation that is no longer used as & des1an basis document, such as M(-6143,
1s not controlled in &ny particular manner, The inspector believes that this
latter practice crested the following vulnerability, Without annotating & ceution
on ¢ feulted calculotion ‘because 1t employs an unréelistic dete assumption), a
potentia) exists that at a later time the licensee might rely on the calculation
a5 & basis for another analysis. Pendino further review of the controls that

the 1icensee places on desigr basis documents, this fesue 18 considered an
inspector followup ftem (50-498;499/9107.02),

In follom1ng up on the licensee's a£p11cation of the use of the CCW system to col-
lapse an KHE heat exchanger void, the inspector reviewec Frocedure CPOPO4-RH-CCO],
The inspector found that the procedure ensures operator verification of CCW flow
for at least two minutes prior to restarting an RHR pump. However, the inspector
noted that preceding this procedura) step the operator {s directed to start & LHS]
pump, and that the necessary precaution 1s not given prior to starting the LHS!
pump, The precaution prior to LHS1 pump start is necessary in that the LFSI]
system injects at & rate of up to 190C gallons per minute into the reactor coolant
system via the KHR heat exchanger. The inspector believes thet adding the precau-
tion 1s important to protect the safety grade equipment, frecifically, the
inspector's extrapoletion of the 1icensee's calculation shows that the loading

on the PHF heat exchenger tube bundle upon starting a LHS! pump with a 7.5 cubic
foot void would result in about & 10 ton shock, During @ conference call on

March 4, 1991, the licensee's representative stated that Procedure CPOPO4-RK-000]
would be revised by the end of the week to include the precaution prior to stert
of a LKSI pump, Because inclusion of appropriate precautions in the operating
procedures should preclude a water hammer event from occurring, the licensee did
not plan turther study of this event, It should be notev thzt the inspector did
not independently verify the acdequacy of running the (CW system for 2 minutes to
assure void callapse, Pending review of the revised procedure, this issue 1%
considered an open item (50-498;499/0107-04),
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