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RESPONSE TO GENERI C LETTER (GL) 89-13, SERVICE MATER SYSTEM PROBLEMS AFFECTI NG
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The subject GL required |icensees/applicants to - supply information
about their respective service water systenms to assure the NRC of such
conpliance with GDC 44, 45, 46, and 10 CFR 50 App. B) and to confirm that the
safety functions of their respective service water systems are being net," and
provide information on programs of training and maintenance for ensuring
proper service water system perfornance.

This letter providas TVA's response to G 89-13 for SQN and HON. The time for
the BFN response hiis been extended by 30 day, as discussed with Gerry Gears of
NRC Office of Special Projects. Enclosures | and 2 provide the responses for
SON and MBN, respectively. Enclosure 3 provides a summary list of conmitnents
made iiy TVA intHs subnittal.
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ENCLOSURE |

TVA RESPONSE TO GENERI C LETTER (G.) 89-13
FCR
SEQUOYAH NUCLEAR PLANT (SQN) UNITS 1 AND 2

Action |

"For open-cycle service water systens, inplement and maintain an ongoi ng
program of surveillance and control techniques to significantly reduce the
inci dence of flow blockage problems as a result of biofouling. A program
acceptable to the NRC i sdescribed i n'Recoamended Program to Resolve Generic
Issue 51' (Enclosure 1). It should be noted that Enclosure 1 isprovided as
gui dance for an acceptabie program An equally effective program to preclude
bi of ouling woul d al so be acceptable. Initial activities should be conpleted
before plant startup following the first refueling outage beginning 9 nonths
or nore after the. date of this letter. Al activities should be docunmented

and all relevant documentation should be retained i nappropriate plant
records.”

A. Recommended Program A Generic Issue 51

"The intake structure should be visially inspected, once every refueling
cycle, for macroscopic biological fouling organisns (for exanple, blue
nussel s at marine plants, Anmerican oysters at estuarine plants, and
Asiatic clams at freshwater plants), sediment, and corrosion. |nspections
should be perforned either by scuba divers or by dewatering the intake
structure or by other conparable nethods. Any fouling accunul ations
should be renoved."

SON' s Response

SQN will develop and inplement a continuing programto perform periodic
inspections (18-nmonth frequency) of the essential raw cooling water (ERCN)
intake structure for biological fouling mechanisms, sedinent, and
corrosion. The first inspection will take place on Unit 2 during the

Unit 2 Cycle 4 refueling outage (fall of 1990). The first inspection for
Unit 1wll take place during the Unit | Cycle 5refueling outage

(winter of 1992). TVA considers the above measures to be sufficient to
satisfy the recommendations of Program A.

B. Recommended Program B.  Generic Issue 51

"The service water system should be continuously (for exanple, during
spawning) chlorinated (or equally effectively treated with another

bl oci de) whenever the potential for a macroscopic biological fouling
species exists (for exanple, blue nussels at marine plants, American
oysters at estuarine plants, and Asiatic clams at freshwater plants).
Chlorination or equally effective treatment isincluded i r freshwater
plants without clans because it can help prevent microbiologically
Influenced corrosion. However, the chlorination (or equally effective)



treatment need not be as stringent for plants where the potential for
macr oscopi ¢ bi ol ogi cal fouling species does not exist conpared to those
plants where It does. Precautions should be taken to obey Federal,

State. and local environmental regulations regarding the use of blocides."

SON' s Response

Biofouling (i.e.. Asiatic clans and algae) and microbiologically induced
corrosion (MC) at SON are controlled by continuous injection of a

bi oci de (sodi um hypochl orite/sodi um bronide) into St4' ERCN supply piping
located within the ERCWpunping station. The total residual oxidant is
typical ly maintaired betweer 0.2 and 2 parts per nillion. TVA considers
this concentration to be sufficient for controlling macrofouling i nSON's
ERCW system SQN i salso currently nonitoring ERCW corrosion rates using
test coupons.

Precautions are taken to obey Federal, State. and local environnental
regul ations regarding the use of blocides. The program results are
documented and retained by appropriate plant procedures. TVA considers
the above nmeasures to be sufficient to satisfy the reconmendation of
Program B.

Recommended Program C. Ceneric Issue 51

"Redundant and infrequently used cooling loops should be flushed and flow
tested periodically at the maximum design flow to ensure that they are
not fouled or clogged. Qher conponents inthe service water system
shoul d be tested on a regular schedule to ensure that they are not foul ed
or clogged. Service water cooling loops should be filled with
chlorinated or equivalently treated water before layup. Systems that use
raw service water as a source, such as sonme fire protection systenms,
shoul d also be chlorinated or equally effectively treated before layup to
hel p prevent microblologically influenced corrosion. Precautions should
be taken to obey Federal, State, and local environnental regulations
regarding the use of biocides."

SON s Response

SQ\N's safety-related cooling loops, with the exception ot the containnent
spray heat exchanger, are normally inservice during plant operation.
Flow through these loops isverified either by surveillance tests,
periodic preventive maintenance (PM requirements, or periodic operation
schedul es for running and/or flushing water systems, or by a conbination
of these. SON's ERCW notor-operated valves (MWs), check valves, and
pumps are periodically tested inaccordance with American Society of
Mechani cal Engineers (ASME) Section X Code requirements. | naddition,
an annual flow balance isperformed on SQN's ERCW system to verify thll
the system provides the required flow to safety-related conponents and
equiprent. SQN's containment spray heat exchangers (shell side cooled by
ERCW are maintained inwet layup with denineralized water and a
corrosion inhibitor. These heat exchangers are periodically sanpled to

verify the concentration of the layup solution remains within required
limts.



SON s high-pressure fire protection (HPFP) systemuses raw water from the
Tennessee River and | streated with hypochiorite twice ayear (spring and
fall). During the developnent of SQN's NIC program I n1986, SQN's HPFP
system (carbon steel) underwent ultrasonic testing on 13 sections of
piping considered to be the most stagnant within this system No evidence
of MC dana?e was found. TVA also inspected portions of SQNs HPFP piﬁing
i nthe auxiliary and turbine buildings and found no volume reduction that
woul d prohibit flow TVA considers the above measures to be sufficient to
satisfy the recoi mendations of Program C.

Action 11,

"Conduct atest program to verify the heat transfer capability of all
safety-related heat exchangers cooled by service water. The total test
program shoul d consist of an Initial test progranland a periodic retest
program Both the initial test programand the periodic retest program should
include heat exchangers connected to or cooled by one or more open-cycle
srstens as defined above. Qperating exgerience and studies indicate that
closed-cycle service water systems, such as conponent cooling systens, have
the potential for significant fouling as a consequence of aging-related
in-|eakage and erosion or corrosion. The need for testing of closed-cycle
system heat exchangers has not been considered necessary because of the
assuned hiﬂh qual ity of existing chemstry control prograns. | f the adequacy
of these chemistry control programs cannot be confirmed over the tota
operating history of the plant or i fduring the conduct of the total testing
program any unexpl ained downward trend i nheat exchanger performance i s
identified that cannot be remedied by maintenance of an open-cycle system it
may be necessary to selectively extend the test programand the routine

i nspection and maintenance program addressed i nAction 11, below to the
attached closed-cycle systens.

Aprogram acceptable to the NRC for heat exchanger testing i sdescribed I n
"Programfor Testing Heat Transfer Capability' (Enclosure 2). It should be
noted that Enclosure 2 i sprovided as guidance for an acceptable program An
equal Iy effective program to ensure satisfaction of the heat remova
requirements of the service water systemwould also be acceptable.

Testing should be done with necessary and sufficient instrumentation, though
the instrumentation need not be permanently installed. The relevant
temperatures should be verified to be within desi%n limts. Ifsimlar or
equival ent tests have not been performed during the past year, the initia
tests should be conpleted before plant startup followng the first refueling
outage beginning 9nonths or nmore after the date of this letter

As apart of the initial test program alicensee or applicant may decide to
take corrective action before testing. Tests should be performed for the heat
exchangers after the corrective actions are taken to establish baseline data
for future nonitoring of heat exchanger performance. I nthe periodic retest
Program alicensee or applicant should determine after three tests the best
requency for testing to provide assurance that the equipnment will perform the
Intended safety functions during the intervals between tests. Therefore, in
the periodic retest program to assist that determnation, tests should be



performed for the heat exchangers before any corrective actions are taken. As
i nthe initial test program tests should be repeated after any corrective
actions are taken to establish baseline data for future monitoring of heat
exchanger performance.

An exanple of an alternative action that would be acceptable to the NRC i s
frequent regular maintenance of aheat exchanger inlieu of testing for
upgraded performance of the heat exchanger. This alternative mght apply to
sml| heat exchangers, such as lube oil coolers or punp bearing coolers or
][eadi_ly serviceable heat exchangers located i nlow radiation areas of the
acility.

| ninplenenting the continuing program for periodic retesting of
safety-related heat exchangers cooled by service water | nopen-cycle s?/stems,
the Initial frequency of testing should be at least once each fuel cycle, but
after three tests, licensees and applicants st'3uld determne the best
frequency for testing to provide assurance that the equi pment wll perform the
| nt ended safetr functions during the intervals between tests and nmeet the
requirenents of GDC 44, 45 and 46. The mininumfinal testing frequency
shoul d be once every 5¥ears. AsumTarY of the program shoul d be documented,
including the schedule for tests, and all relevant documentation should be
retained i nappropriate plant records."

SON' s Response

TVA will inpleiment atest/inspection programto verify the heat transfer
capability of all safety-related heat exchangers cooled by service water. The
following isalist of each safety-related heat exchanger and type of program
to be used to verify heat transfer capability. [Initial testing/inspections
for Unit 2will be conpleted prior to start-up fromthe Unit 2Cycle 4
refueling outage (fall of 1990). The initial tests/inspections for Unit 1
will be conpleted prior to start-up fromthe Unit 1Cycle Srefueling outage
(winter of 1992). A continuing ﬁ)rogramfor periodic retest/inspection wll
have an initial frequency of at least once every 18 months. After three
tests/inspections, TVA plans to evaluate the results and determne the optinum
test/inspection frequency to provide assurance that the equipment will perform
the intended safety function.  The mininum test frequency should not be less
than once ever;rW ive years as recommended i nG 89-13. TVA's test/inspection

f

f
progrgm and schedule will be documented and retained i nappropriate plant
recor ds.

A. Conponent-Cool i ng Heat Exchangers

These heat exchangers are i nthe process of being replaced with a

ﬁl ate-ty%e heat exchanger. The test programwll apply to the {J| ate-type
eat exchangers when installed.  Thermal performance testing wll be
performed to verify heat transfer capability.

8. Engineered Safety Features (ESF) Room Cool ers
SON | sdevel oPi ng aprogram for these air-to-water heat exchangers to

verify EROWflow to neet design requirenents. Tenperature neasurenments of
air and ERCWwill be performed to verify heat transfer capability.



C. Lower Containnent Vent Cool ers

SN i sdeveloping a program for these air-to-water heat exchangers to
verify ERCH flow and air-side flow neet design requirenents. Tenperature
neasurenents of air and ERCWwill be performed to verify heat transfer
capability.

D. Containnent Spray Heat Exchangers

These heat exchangers are maintained Ina layup condition wth
demineralized water and a corrosion inhibitor. Periodic Inspection and
mai ntenance will be performed for biofouling, silt, and corrosion products.

E. Diesel Engine Coolers

These heat exchangers are inservice once every nonth during regularly
schedul ed surveillance runs of the diesel generators. Diesel enginie
coolant and lube oil tenperatures are recorded and trended. Periodic

inspection and maintenance will be performed for biofouling, silt, and
corrosion products.

F. Auxiliary Control Air Conpressor After-Cooler

Periodic inspection and naintenance will be performed for biofouling.
silt, and corrosion products.

G. Condensers for Air-Conditioning Packages (Min Control Room Shutdown
Board Room and Electric Board Room

Periodic inspection and maintenance will be performed for biofouling,
slit, and corrosion products.

H. Lube Ol Coolers

| . Centrifugal charging and safety injection punps' lube oil coolers
oil tenperatures are recorded and trended i naccordance with ASME
Section X punp tests. Periodic inspection and maintenance wll be
performed for biofouling, silt, and corrosion products.

2. Ar-conditioner packages (main control room shutdown board room and

electric board room) - periodic inspection and maintenance wll be
performed for biofouling, silt, and corrosion products.

3. ERCH punp notors - periodic Inspection and maintenance will be
performed for biofouling, silt, and corrosion products.

Safety-rel ated heat exchangers cool ed by conponent cooling system (CCS) will
not be included ina testing program The CCS side of these heat exchangers
will be Inspected to verify there isno existing significant fouling. Present
chenmi stry programs ensure high water quality for this system



Action |11

"Ensure by establishing a routine inspection and maintenance program for
open-cycle service water system piping and conmponents that corrosion, erosion,
protective coating failure, silting, and biofouling cannot degrade the
performance of the safety-related systems supplied by service water. The

mai nt enance program should have at least the follow ng purposes:

A. To renove excessive accunul ations of biofouling agents, corrosion
products, and silt;

B. To repair defective protective coatings and corroded service water system
pi ping and conponents that coul d adversely affect performance of their
intended safety functions.

This program shoul d be established before plant startup follow ng the first
refueling outage beginning 9 months after the date of this letter. A
description of the programand the results of these maintenance inspections
shoul d be documented. Al relevant docunentation should be retained in
appropriate plant records."

SQN's Response

TVA has a routine inspection and maintenance program for SQN's ERCW piping and
conponents to ensure that corrosion, erosion, protective coating failure,
silting, and biofouling cannot degrade the performance of the safety-related
systens supplied by ERCW The programresults are docunented and retained as

aplant record. The conmponents of TVA's inspection/maintenance programare as
fol | ows:

1. Utrasonic inspections of select portions of ERCW piping are performed on
a periodic basis to

check for piping degradation.

2. Periodic inspection and maintenance are performed on all safety-related
heat exchangers cooled by ERCW for biofouling, silt, and corrosion
products.

3. SON has experienced cooler coil |eakage on three centrifugal charging punp
roomcoolrs (IA-A 18-B and 2B-B) that use ERCW as their cooling
nedium These coil leaks were identified-under SON's condition adverse to
quality (CAQ program (SQP890605). TVA iscurrently investigating these
problems to determine the node of failure (i.e., erosion/corrosion) and
the root cause (i.e., failure analysis).

Action 1V

"Confirmthat the service water systemwll perform Its intended function in
accordance with the licensing basis for the plant. Reconstitution of the

design basis of the system i snot intended. This confirmation should include
areview of the ability to performrequired safety functions inthe event of
failure of a single active conponent. To ensure that the as-built systemis



i naccordance with the appropriate licensing basis docunentation, this
confirmtion should include recent (within the past 2 years) system wal kdown
Inspections. This confirmation should be conpleted before plant startup
following the first refueling outage beginning 9 nonths or nore after the date
of this letter. Results should be documented and retained | nappropriate
plant records."

SON's Response

The ERCM system i sdesigned as a two train system each train having the
capability to provide the required cooling water for safe shutdown of both
units. These equipnent trains are sufficiently independent to guarantee the
availability of at least one train at any time. They are designed with
sufficient redundancy, separation, and reliability so that a single active
failure will not remove nore than one supply header loo, <er plant (i.e.
either Headers ]A and 2A or Headers 16 and 2B will remai, inservice). The

system i sdesigned to support safe shutdown of both units during any of the
design basis or external events.

The SQON design baseline and veritication program (DBVP) confirned the adequacy
of modifications made (since the issuance of Unit | and Unit 2 operating
licenses) to systems or portions of systems that nust be operable to mtigate
Final Safety Analysis Report (FSAR) Chapter 15 events and to provide for safe
shut down of the units. Additionally, the DBVP verified the original design of
SON was i naccordance with its licensing basis. This OBVP effort included
system wal kdowns of safety-related equipnent and docunentation of problens
identified. This wal kdown served to identify ERCW system configuration

probl ems and ensured the as-built system i sinaccordance with the applicable
licensing basis documentation. The ERCW system evaluation report summarized
the evaluation performed on ERCH  Discrepancies identified by the DBVP have
been resol ved.

I nthe fall of 1987, the NRC began an integrated design inspection (ID) of
the ERCH systemto evaluate the adequacy of the SQN original design. This was
acconpl i shed by performing an in-depth, nultidiscipline review of a
representative vertical slice of the overall plant design inorder that

concl usions could be made regarding the adequacy of the TVA design process.
The ERCW system was selected for this review since itis (1) a safety-related
system desi gned by TVA (2) the ERCW system traverses through many of the
safety-related plant buildings, and (3)the ERCH system interfaces with other
plant systems and conponents supplied by the nuclear steam supply system
vendor or other conponent vendors and engineering service organizations. The
Dl team reviewed cal cul ations, drawi ngs, procurenent docunents, design change
docunentation, naintenance requests, and |icensee event reports

The determination of the design adequacy was nade by verifying that the design

docunents correctly and consistently inplenented NRC regul ations, FSAR
licensing comitnents, and national industry standards. Deficiencies and

observations related to the subject generic letter as identified under the 101
prograw - ., been resol ved.



Control of biofouling (Asiatic clams, slime, algae, etc.) and MC i nthe ERC
system i sacconplished by the continuous injection of a chlorine/bromne
bi oci de.

A periodic balance (Surveillance Instruction [SI] 566, "ERCW Flow Verification
Test") isperforned on the ERCW system This flow balance verifies the ERCW
system provides the required flows to required safety-related conponents and
equi pment .

The periodic performance of SI-566 and the resolution of discrepancies
identified by the DBVP and NRC's ID confirm that the ERCW systemis
perforning its intended function inaccordance with the licensing basis for
the plant.

The CCS Isan internediate closed-loop system that transfers heat from the
safety-related itens to the ERCWsystem The ERCW system then rejects the
heat to the ultimte heat sink. The CCS isnot subject to significant sources
of contam nation and i sone inwhich water chemstry iscontrolled.

The SON DBVP verified the adequacy of any nodifications made since the

issuance of the Unit | and Unit 2 operating licenses to systems or portions of
systems that nust be operable to nitigate FSAR Chapter 15 events and to
provide for safe sh:jtdown of the units. Additionally, the DBVP verified the
original design of SQN was inaccordance with its licensing basis. This DBVP
effort included a system wal kdown of safety-related equi pment and

docurmentation of problens identified. This wal kdown served to identify CCS
c,)nfiguration problems and ensured the as-built system i s inaccordance with
the applicable licensing basis docunentation. The discrepancies identified by
OBVP for SON's CCS have been resol ved.

Action V

"Confirmthat maintenance practices, operating and emergency procedures, and
training that involves the service water systemare adequate to ensure that
safety-rel ated equipnent cooled by the service water systemwll function as
intended and that operators of this equipment will performeffectively. This
confirmation should include recent (within the past 2 years) reviews of
practices, procedures, and training nodules. The intent of this action isto
reduce human errors inthe operation, repair, and maintenance of the service
water system This confirmtion should be conpleted before plant startup
following the first refueling outage beginning 9nmonths or nore after the date

of this letter. Results should be documented and retained i nappropriate
plant records."

SQN Response
A. Mintenance Practices
SON's maintenan:e practices for the ERCW system fall under SQN' s PM

program Currently, there are 120 PM instructions that provide inspection
requirements for conponents within this service water system



Instructional steps within these P~s Include inspection for blockage
because of corrosion product's sludge and Asiatic clanms. Inspection
requirenents for MCor other defects that would affect equi pment
performance are also included inthe instructions. These PV require
signoffs by chemistry and netallurgical personnel. C eanliness inspection
signoffs are also required by craft personnel. Based on the Instructional
requi renents contained i nSQN's PM program for ERCW TVA considers these
mai ntenance practices to be adequate for ensuring that these systens will
perform their required safety function.

Operating and Emergency Procedures

SQON's operating and emergency instructions were reviewed and found to be
adequate for ensuring SQN's ERCW systemwi |l function as intended and that
operators of this equipment will performeffectively. SQNs operating
procedures contain periodic inspection of the ERCWtraveling screens and
strainers. The traveling screens are backwashed four times each week and
the ERCN strainers are backwashed three tinmes a week. Under certain
accident scenarios, SQ\'s emergency instructions require the ERCH screens
and strainers to undergo continuous, manually operated backwash. This
ensures that the ERCW supply i s mintained free of debris/sludge under
wor st - case conditions.

Training

TVA conducted a review of 11 applicable lesson plans within SQN s operator
training programto ensure these lesson plans Include information on
biofouling and its effects on safety-related heat exchangers. Follow ng
TVA's review, 2 of the 11 lesson plans needed revisions to include
information regarding '2nfouling and possible degradation of
safety-related heat cxchangers and operator direction to monitor heat
exchanger performance. TVA will revise these lesson plans by

April 30, 1990.

TVA al so conducted a review of the ERCO and CCS lesson plans within SQN s
shift technical advisor (STA) training programand the technical staff and
managenent (TS&M orientation training program These programs do not

specifically address the problemof fouling and the reduced performance of
heat exchangers. Both cf these training prograns will be revised to

reflect the problems outlined i nG 89-13 by April 30, 1990.



ENCLOSURE 2

TVA RESPONSE TO GENERI C LETTER (GL) 89-13
FOR
WATTS BAR NUCLEAR PLANT (WBN) UNITS 1 AND 2

Reconended Action |I:

For open-cycle SWS, inplenent and maintain an ongoing program of surveillance
and control techniques to significantly reduce the incidence of flow bl ockage
problems as a result of biofouling. A program acceptable to the NRC is
described i n"Recomended Program to Resolve Generic Issue 51." An equally
effective program to preclude biofouling would also be acceptable. Al
activities should be docunented and all relevant documentation should be
retained i nappropriate plant records.

Recommended Program A, Generic Issue 5l

The intake structure should be visually inspected, once-per-refueling
cycle, for macroscopic biological fouling organisns (for exanple, blue
nussel s at marine plants, Anmerican oysters at estuarine plants, and
Asiatic clanms at freshwater plants), sedinent, and corrosion. Inspections
shoul d be perforned either by scuba divers or by dewatering the intake
structure or by other comparable nethods. Any fouling accunul ations
shoul d be renoved.

Response:

WBN will perform a visual inspection, using divers, of the intake
structure for Asiatic clams, sedinent, and corrosion. Frequency of
the;e inspections will initially be 18 nonths, or each refueling
outage, with the first inspections before fuel loading of Unit 1.
Fouling accunulations wll be evaluated and renoved as necessary.

Recommended Program B, CGeneric |ssue 5l

The SWS should be continuously (for exanple, during spawning) chlorinated
(or equally effectively treated with another bioclde) whenever the
potential for a macruscopic biological fouling species exists (for

exanpl e, blue nussels at marine plants, Anerican oysters at estuarine
plants, and Asiatic clans at freshwater plants). Chlorination or equally
effective treatment isincluded for freshwater plants wthout clans
because it can help prevent miciobiologically influenced corrosion.
However, the chlorinatioi (or equally effective) treatment need not be as
stringent for plants where the potential for macroscopic bioloylcal
fouling species does not exist conpared to those plants where it does.
Precautions should be taken to obey Federal, State, and |ocal
environnental tegulations regarding the use of biocides.



Response:

(Reference TVA's responses to NRC concerning Bulletin 81-03 dated
July 21, 1981 and March 21, 1983.)

Asiatic clanms are controlled at MBN by continuous injection of sodium
hypochl orite into the intake punping station (IPS) whenever the
temperature of the Tennessee River 1sabove 600F. Injection of sodi um
hypochl orite at the IPS sinmultaneously treats the Raw Cool ing Water
(ROM), Essential Raw Cooling Mater (ERCW, Raw Service Water (RSM,

and Hgh Pressure Fire Protection (HPFP) systems. The total residua
chlorine (TRC) concentration maintained throughout the various plant
SWSs during the chlorination season ranges between 0.1 and 0.3 parts
per mllion (ppm. The chlorination rate has been changed from TVA's
original response referenced above. Previously, TRC concentration was
0.6 to 0.8 ppmchlorination rate. However, new studies have shown
that chlorinating from0.1 to 0.3 ppm i sadequate to kill the larva,
clam This concentration of TRC has been proven sufficient to contro
the Asiatic clam population inthe SWss. Precautions are taken to
obey Federal, State, and local environnental regulations regarding the
use of biocides. The programresults are docunented and retained by
appropriate plant procedures. This program satisfies recomrendat i on
|.B.

Recommended Program C, Generic |ssue 51

Redundant and infrequently used cooling loops should be flushed and flow
tested periodically at the maximumdesign flow to ensure that they are not
fouled or clogged.  Qther conponents inthe SWs should be tested on a
regul ar schedule to ensure that they are not fouled or clogged

Response

HBN s safety-related cooling loops, except the containnent spray
cooling loops, are periodically used. Flow through these |oops IS
verified either by surveillance test requirements, preventive

mai nt enance requirenents, the periodic operational schedules for
running or flushing equipnent, or by a conbination of these. Routine
tests provide an indication of whether the other safety-related SW6
components are fouled or clogged. Additionally, the performance
testing program addressed i nReconmended Action |1 also ensures flow
and heat transfer capability of the coolina loops except the

contai nment spray cooling |oops.

The contai nment spray cooling loops are maintained ina layup
condition and periodically sanpled to verify layup solution
concentration, as noted i nthe Response to Reconnended Action I .



Recommended Program C, Generic Issue 51 (Continued):

Service water cooling loops should be filled with chlorinated or

equival ently treated water before layup. Systems that use RSWas a
source, such as some HPFP, should also be chlorinated or equally
effectively treated before layup to help prevent nicroblologically
influenced corrosion. Precautions should be taken to obey Federal, State,
and local environnental regulations regarding the use of bl ocides.

Response:

The RSH and HPFP systems are normally inservice; however, if the need
arises to place these systems inlayup, the systenms are drained and
placed i ndry layup i naccordance wth existing site procedures. Dry
layup of SWSs ispreferred over wet layup with chlorine addition for
the follow ng reasons:

1. Dry layup elimnates the possibility for macrofouling and
mcrofoul Ing by renoving the necessary aqueous environment.

2. Dry layup reduces electrochemcal corrosion.

3. Mintenance activities on dry systems are perfotmed more easily
than on wet systens.

Even though the HPFP system i sconsidered inservice, the majority of
the system usually receives little or no flow. For this reason. WBN
procedures require that during the chlorination process the system be
flushed at least twice and that a small continuous flow of water be
established through the mejor headers. These activities ensure that
the HPFP system continual |y receives chlorinated water durlig the clam
spawni ng season.

Precautions are taken to obey Federal, State, and local environnental
regul ations regarding the use of biocides. Layup of systems is
documented and retained by appropriate plant procedures.

Recont: ended Program D, Generic Issue 5I:

Sanpl es of water and substrate should be collected annually to determne

i f Asiatic clams have popul ated the water source. \ater and substrate
sanpling isonly necessary at freshwater plants that have not previously
detected the presence of Asiatic clams intheir source water bodies. |f
Asiatic clams are detected, utilities may discontinue this sanpling
activity if desired, and the chlorination (or equally effective) treatment
program should be nodified to be inagreenent with paragrdph B of
Enclosure | to the GL above.



Response:

This reconmendation does not apply. Wtts Bar i safreshwater plant
and has previously detected the presence of Asiatic clanms i nthe
source water.

Recomrended Action |1 :

Conduct atest programto verify the heat transfer capability of all
safety-related heat exchangers cooled by service water. Aprogram acceptabl e
to the NRC for heat exchanger testing i sdescribed i n"Programfor Testing
Heat Transfer Capability" (Enclosure 2to the Q).

Response:

VBN has an exi stin% program for heat exchanger performance testing.
This programwill be revised to ensure that either the steps in
Enclosure 20of G. 89-13 or an equally effective course of action to
satisfy the heat removal requirements of the SWS are inplenented.

This program including initial Perforrrance testing, wll be

firrpll er|rentded during performance of the prestart test program to support
uel | oad.

Recomended Action 11 (Continued):

The need for testing of closed-cycle system heat exchangers has not been
consi dered necessary, because of the assumed high quality of existing
chemstry control progranms. | fthe adequacy of these chemistry control
programs cannot he confirnmed over the total operating history of the plant, or
| fduring the conduct of the total testing program any unexplained downward
trend i nheat exchanger performance i sidentified that cannot be remedied by
mai ntenance of an open-cycle system it my be necessary to sel ectiveldyd extend
r

the test programand the routine inspection and maintenance program addressed
I nRecomended Action IIl, below, to the attached closed-cycle systens.
Response:

The Component Cooling System (CCS) at VBN has been under a chenical
treatment program since 1979. 1 n1984, the copper-nickel CCS heat
exchanger tubes were replaced with AL-6X stainless steel tubes. The
replacement was due to a combination of chloride-pitting of the
copper-nickel tubes and not havi ng the necessary systemflowrate
required for the service water side of the copper-nickel tubes.

The chemistry controls of CCS have been adequate and VBN has not
experienced any problems, other than the service water side of the
heat exchanger tubes, over the operating history of the system



The service water (shell) side of the containnent spray heat
exchangers has been filled with denmineralized water and wth hydrazine
and anmoni a added for corrosion control since 1981.  The layup
solution isroutinely monitored to verify layup solution
concentrations. The containment spray side of the heat exchangers is
governed by the chemistry controls applicable to primary grade water.
These chemstry controls are considered adequate to ensure |ong-term
availability of these heat exchangers. Additionaally, WBN plans to
eddy current test these heat exchangers as discussed i nthe response
to Recommended Action Il1.

ReconmEnded Action I11:

Ensure by establishing a routine inspection and maintenance program for
open-cycle SWS piping and conmponents that corrosion, erosion, protective
coating failure, silting, and biofouling cannot degrade the performance of the
safety-related systems supplied by service water. The mmintenance program
shoul d have at least the follow ng purposes:

A. To renmove excessive accunul ations of biofouling agents, corrosion
products, and silt;

6. To repair defective protective coatings and corroded SWS piping and
conponents that could adversely affect performance of their intended
safety functions.

A description of the programand the results of these maintenance inspections
shoul d be docunented. Al relevant documentation should be retained in

appropriate plant records.
Response:
The follow ng routine inspections and maintenance are perforned:
1. ERCN punps are periodically disassenbled, cleaned, and inspected.
2. ERCW traveling water screens are periodically Insp cted

3. ERCW piping isperiodically monitored for wall thinning by
ultrasonic testing at key locations

4. Asanple of nortar lined piping subnmersed i nthe Tennessee River
i speriodically inspected for indications of nortar degradation.

5. Piping/nmechani cal conponents are inspected for corrosion and

nortar fragments, and for mortar degradation of lined piping
whenever the system i s breached.



Corrosion. erosion, protective coating failure, silting, and

bi of oul i ng detected by the above inspections are evaluated and
appropriate action taken. The prograns governing these inspections
are contained | nplant procedures. Results are docunented and
retain..d i nplant records.

The following will L, incorporated into the existing program

1. Inspection of ERCW strainers on a periodic basis to verify
strainer media i sintact and to inspect for biofouling, silt, and
corrosion products.

2. Inspection of ERCH punp notor-thrust bearing cooling coils on a
periodic basis for biofouling, silt, and corrosion products.

3. Establish eddy current baseline data for the conponent cooling
water, diesel generator, and containment spray heat exchangers,
and establish a schedule for periodic eddy current testing.

4. Specify inprocedures and instructions that an evaluation be
performed whenever the ERCN system i sbreached and biof ouling
agents, corrosion products, silt and nortar fragments are found.

Recomended Action | V:

Confirmthat the SWs will performits intended function i naccordance with the
licensing basis for the plant. Reconstitution of the design basis of the
system i snot intended. This confirmtion should include a review of the
ability to performrequired safety functions inthe event of failure of a
single active conponent. To ensure that the as-built system i si naccordance
with the appropriate licensing basis documentation, this confirmation should
include recent (within the past two years) systemwal kdown inspections.
Results should be documented and retained i nappropriate plant records.

Response:
The following progranms are currently being inplenmented for HBN:

Desi gn Baseline and Verification Program (DBVP)

" Hanger and Analysis Update Program (HAAUP)

* Vertical Slice Review (VSR

* Review of Sequoyah Nuclear Plant (SQN), Independent Design
I nspection (101) Deficiencies.



The ERCN and the CCS are included i neach of the above prograns.
Conpl etion of these prograns will confirmthat the ERCWand CCS will
performtheir intended functions i naccordance with the licensing
basis for the plant, that they are able to performtheir required
safety functions inthe event of failure of asingle conponent, and
that the as-built system I si naccordance with appropriate licensing
basi s documentation. These programs will be conpleted to support
licensing of VEN. Programresults are to be documented, eval uated,
and retarned i nplant records.

Recomended Action V:

Confirmthat maintenance practices, operating and energency procedures, and
training that involves the SNS are adequate to ensure that safety-reiated
equi pment cooled by the SWs will function as intended and that operators of
this equipment will performeffectively. This confirmation should include
recent (within the past two years) reviews of practices, procedures, and
training modules. The intent of this action i sto reduce human errors inthe
operation, repair, and maintenance of the service water system Results
should be documented and retained i nappropriate plant records.

Response:
Mai nt enance Practices

Mai nt enance practices involving the ERCWand CCS are i naccordance
with the site quality assurance (Q4) plan and Section X of the ASME
Boiler and Pressure Vessel Code. These systens are naintained as
safety-related/quality-related systems, including inplenentation of
corrective and preventive maintenance activities | naccordance wth
Plant Qperaitons Review Conmittee (PORC)-approved procedures.

Mai ntenance activities and associated inspections are docunented and
retained i nplant records as specified by the QA plan.

Qperating and Emergency Procedures

Operating and enertency procedures are fully adequate to ensure that
safety-rel ated equipment cooled by the SWs will function as intended.

Training

Operator and Shift Technical Advisor Lesson Plans for training on the
open and closed cooling water systems are adequate to ensure that
operators of this equipment perform effectively. The Maintenance
Traininy Mdule and Technical Staff and Manager's Lesson Plan that
involves the open and closed cooling water systems will be revised to
ensure that participants are made aware of biofouling problens, where
the problens are likely to occur, 3nd the inportance of identifying
and correcting the problens with respect to plant safety.
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ENCLOSURE 3

TVA RESPONSE TO GENERIC LETTER (GL) 89-13
SUMMARY LIST OF COMMITMENTS

SQN will develop and implement a continuing program to perform periodic
inspections (18-month frequency) of the ERCW intake structure for
biological fouling mechanisms, sediment, and corrosion. The first
inspection will take place on Unit 2 during the Unit 2 Cycle 4
refueling outage. The first inspection for Unit 1 will take place
during the Unit 1 Cycle 5 refueling outage.

SQN will implement a continuing test/inspection program (18-month
frequency) to verify the heat transfer capability of the safety-related
heat exchangers listed in Enclosure 1. Initial testing/inspection for
Unit 2 will be completed prior to start-up from the Unit 2 Cycle 4
refueling outage. The initial testing/inspection for Unit 1 will be
completed prior to start-up from the Unit 1 Cycle 5 refueling outage.

TVA will revise Lesson Plans OPL271C026 and OPL271C027 within SQN's
operator training program to include information on biofouling and its
effects on safety-related heat exchangers. These lesson plans will be
revised by April 30, 1990.

TVA will revise Lesson Plans EGT200.032 and EGT200.035 within SQN's STA
training program and Lesson Plan EGT202.702 within SQN's TS&M
orientation training program to include information on biofouling and
its effects on safety-related heat exchangers. These lesson plans will
be revised by April 30, 1990.



