Octaber &, 1989

Docket No. 50-289

Mr. Henry D. Hukill, Vice President
and Director - TMI-1

GPU Nuclear Corporation

P. 0. Box 480

Middletown, Pernsy’venia 1737

Dear Mr, Hukill:

SUBJECT: SAFETY AND PERFORMANCE IMPROVEMENT PROGRAM (SPIP) IMPLEMENTATION
AUDIT AT THREE MILt ISLAND UNIT 1 (TMI-1) (TAC NO. 68206)

REFERENCE: Letter from Dennis M. Crutchfield, NRC, to Walter S. wilgus, BWOG,
dated May 4, 1988, “Status of the evaluations of previous NRC
requirements, reconmendations and concerns applicable to B&W
designed plants."”

As you are aware, the NRC staff has determined that a series of audits is
necessary to verify the proper implementation of the Babcock & Wilcox Owners
Group (BWOG) Safety and Performance Improvement Program (SPIP) recommendations

at each B&W designed facility, This audit series consists of a SPIP programmatic
audit (which has been completed aliready), a SPIP recommendation implementation
audit, and a followup audit, if nececsary. The implementation audit for TMI-1

is planned for tihe week of April 2, 1990, In conjunction with this audit the
audit team will also evaluate your disposition of previous NRC issues applicable
to B&W designed plants (See the Enclosure to this letter).

It s anticipated that the audit will commence with an entrance meeting at 9:00 am
on April 2, 199C and conclude with an exit meeting on April 5, 1990, We plan

to conduct the audit at the TMI site in Middletown, PA. 1 will firm up

specifics with your staff as the week of the audit approaches.

Sincerely,
/s/

Ronald W. Hernan, Senior Project Manager
Project Dirvectorate -4

Pivision of Reactor Projacts - 1,11
O0ffice of Nuclear Reactor Regulation

Enclosure: As stated

cC w/enc.osure:
See next page
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Docket No. 50-289

Mr. Heiry D. Hukill, Vice Prrsident
ard Director - TMI-1

GPU Nuclear Corporation

P. 0. Box 480

Middletown, Pennsylvania 17057

Dear Mr., Hukill:

SUBJECT: SAFETY ANY FERFORMANCE IMPROVEMENT PROGRAM (SPIP) IMPLEMENTATION
AUDIT AT THREE MILE ISLAND UNIT 1 (TMI-1) (TAC NO. 68206)

REFERENCE: Letter from Dennis M. Crutchfield, NRC, to Walter S. Wilgus, BWOG,
dated May 4, 1988, "Status of the evaluations of previous NRC
requirements, recommendations and concerns applicable to B&W
designed plants."

As you aro aware, the NRC staff has determined that a series of audits is

necessary to verify the groper implementation of the Babcock & Wilcox Owners

Group (BWOG) Safety ana Performance Improvement Program (SPIP) recommendations

at each BAW designed facility., This audit series consists of a SPIP programmatic

eudit (which has been complcted alreadv), a SPIP recommendation ‘mplementation

audit, and a followup audit, f necessary. The implementation audit for TMI-1

is planned for the week of April 2, 1990. In conjunction with this audit the

audit team will also evaluate your disposition of previous NRC issues applicable
> B&W designed plants (See the Enclosure (o0 this letter).

It is anticipated that the audit will commence with an entrance ~eeting at 9:00 am
on April 2, 1997 aid conclude with an exit meeting on April §, 1950, We plan

to conduct the audit at the TMI site in Middletown, PA, 1 will firm up

spec’fics with your <taff as the week of the audit approaches.

Sincerely,

érb‘ﬁ’l/ W l(é Ll

Ronald W. Hernan, Senior Project Manager
Project Directorate 1-4

Division of Reactor Projects -~ I/11
Office of Nuclear Reactor Regulation

Enclosure: As stated

cc w/enclosure:
See next page
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C. W. Smyth

TMI-1 Licensing Manager
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Ernest L. Blake, Jr., Esq.

Shaw, Pittman, Potts & Troworidge
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Hairisburg, Peansylvania 17120



ENCLOSURE

STATUS OF EVALUATIONS OF PREVIOUS NRC REQUIREMENTS, RECOMMENDATIONS,
AND CONCERNS APPLICABLE TO BABCOCK & WILZOX-DESIGNED PLANTS

The staff has performed computer searches using the Babcock & Wilcox (B&W) docket
Aumbers and key words from specific subjects addressed 1n the Babcock & Wilcox
Owners Group (BWOG) “Safety and Performance lsprovesent Progran" (SPI1P) report,
BAW-1519, to fdentify the documents the NRC staff believes should have been
reviewed during the SPIP review. In addition, the staff hes fdentified safety-
related issues that should have been ¢valuated on a routine basis by the Bdw
vtilities. Large, stand-alone program efforts, such as the TMI action plan
ftems, anticipated traniients without scras (AfVS). fire srotection, and equip-
sent quilification, are not fncloded Lecause the staff believes they have been
8dequately covered. Ir sddition, previous concerns related to the nto'rotod
contral system/non-nuclear instrumentation gltS/NNI) systenm are not included.
These were addressed in Appendix E of the SSER, issued Merch 1988.

The documents identified in the computer search that contain recommendations and
fdentify concerns are priwarily NUREG reports, NRC orders, ard Inspection ang
Enforcement bulletins, circulars, and information notices. This enclosure coune
teins the issues derived frum these documents. In addition, Nuclear Safety
Analysis Center = 3 (March 1880) recommendations are included where appropriate.

This information has been civided into the eight categories listed below.
( resctor coolant sysiem and emergency core cooling systems
safetyrelatec electr ca) systems and/or components
instrument auxiliary systems

decay heat removal systenm

valves (including safety/relief)

nain feadwater system

duxiliary/emergency feedwater system

8) administrative controls

S OYUY B WP
A WL LN

PN

For simplification and to aveid duplication, each fssue that had been identified
wis placed in what appeared to be the most applicable category (i.e., one entry).

The results of this search are presented in the table below, which provides a
number column that categorizes the fssue for easy reference, & source column
that fdentifies the refererce document, and an issue column that describes the
requirements, recommendations, or concerns contained in the source document.
The staff requests that the BWOG i conjunction with the individus) utilities
where required, provide for each ontr¥ 8 response that describes the action
‘aken to address each issue and identifies the documert or method by which the
fssue was addressed. Each entry should be referenced by category, number, and,
1f applicable, ftes.



CATEGORY 1: REACTOR COOLANT SYSTEM AND EMERGENCY CORE COOLING SYSTEMS

No. _Source  Issve

11  NUREG-066? This rep rt recommends the following:

Recommendation

(Rec.) 2.2 (9) + Following reactor trip, pressurizer Tevel should re-

May 1980 ®ain on scale and pressurizer pressure sheuld remain
cb:v: the high-pressure injection (NPI) actuatien set
point.

* These objectives should be met independent of al)
®anual operator actions (e.g., contro) of feedwuter,
Tetdown fsolation, startup of & sakeuwp pump).

Rec. 2.2 (11) Plant modffications should be made to reduce or ¢limi-
nate sanve! femediate actions from e/ TQeNnCy procaiures.

31-2 NRC Office of This notice concerns failure of the m actor coolant pump
Inspection (RCP) shaft at Crysta) River. The fnitial fndications
and Enforce- were motor frame vibration and RCP thrist bcaring high

¢

ment Informa-  temperature; the operators aanually tri,ped the RCP.
tion Notice Further symptoms related to such an even. are )isted
(IEIN) B6-19 belcw.

Mar. 27, 1586

* A shaft fracture was found at & nonfunctiona) groove
below thermal barrier.

« Ultrasonic testing (UT) of three othar RCPs showed
cracks at same locations.

* A1l four capscrews jeining the shaft to fopeller had
broken as a result of {ntergranular stress corrosion
cracking (1GSCC).

* UT at Davis-Besse found cracks in one RCY and prob-
able cracks in three other RCPs.

* Similar capscrew failures to those above wery found on
the RCPs at the Palisades plant because the prescribed
preloading could not be achieved because of roug*
threads.

1-3 1E Bulletin This bulletin addresses the potentia) failure of multi-
1EB) 8c-03 ple pumps of the ecergency core cooling systee (F'3S)
Oct. 8, 1986 s & result of the s:ngle faflure of the air-operated
valve in the sinimum-t ,ow recirculation 1ine.

Iter 1 Promptly detarmine whether >r not the fac . has »
single-failure vulnerability !n the ainimun flow
recirculation 1ine of any ECCS pumps that could cause
the failure of more than one ECCS train.



No. Source Issue

Item 2 1f the problem exists:

* rromptly ingtruct a)l operating shifts of the prodlem
8nd measures to recogn.le and mitigate the prodlem.

* Promptly develop and implement corrective actions to
bring tne focilit{ into compliance with Genera) Design
Criterion (GDC) 385.
CATEGORY 2: SAFETY-RELATED ELECTRICAL SYSTEMS AND/OR COMPONENTS

No. Source Issve

2-1 1EB 80-06 This bulletin addresses engineered safety feature (ESF)
Mar=. 13, 1980 reset conirols and recommends that the licensee:

Item 1 Review the drawings for systems serving safety-related
functions at the schematic level to determine whether
or not a1l associated safety-related equipment remains
in 1ts emergency mode 1f the ESF actuation signal is
reset.

Item 2 Verify that the actua) {nstalled instrumentation and
controls at the fucilicy are consistent wit™ the draw-
ings reviewed by conducting a test to demonstrate thet
a1l enuipment remains in its emergency mode 1f the
actuating signal is =emoved and/or the various fsolating
cr actuation signals are reset manually,

Item 3 17 ary safety-related equipment does not remain in its
emergency mode when an ESF signal is reset, describe the
proposed c<vstem modificdtion, design rhange, or other
corrercive action planned to resolve the prodlem.

2-2  NUREG-086? Thi’ Peoort indicates that:
Rec. 2.2 (4)
May 1980 + Steam line break detection and mitigation systems

should be mocified as necessary to eliminate acverse
interactions with the auxiliary feedwater (AFW) systenm.

+ Steam line break detection and mitigation systems
should be re-evaluated and modified so that they are
cepadble of differentiating between an actua) steam
1ine break and undercooling/overcooling caused by
feecdwater transients.

2-3 1EB 80-16 This £ "etin covers miscpplication of pressure trans-
June 27, 1980 wmitter fndicates that the licensee:



-

No. _ Sogrce lssve

2-4

Item 1

Item 2

Item 3

IEIN B6-10
Feb. 13, 1986

!
Determine if the facility has installed or plans to
insta)] Rosemount Inc. Model 1151 or 1152 pressure
transmitters with outpus codes “A" or “D" 1n any
safety-related app'icetion.

If 1t is determined that the facility has the trans-
sitters described in 1tem 1 above in uny safety-related
application, determine whether they can be exposed to
fnput pressures that could result in anomalous eutput
signals curin? normal oprration, anticipated transients,
or design-basis accidents. If affected transmitters
can be exposed to 1npu’. pressures thit could result in
anomalous output signils, perform & worst-case analysis
to determine whether the anomalous signals could result
in vio\atinv any design-basis assumption. The safety-
relcted app'‘cation shall include contrel, protective,
or indication functions. If any safety-related appli-
cation does not conform to these requirements, address
the basis for continued plant operation unti) the
problem can be resolved and provide an aralysis of all
potential adverse system effects that could occur as a
result of the postulated pressure transmitter malopera-
tion descridbed in enclosure 1 of the bulletin. In each
instance, the analysis should include the effects of
the postulated transmitter maloperation as it relates
to indication, control, and protective functions.

The analysis shall address both incorrect automatic
system operation and incorrect operator actions caused
by the erroneous indications. Address conformance to
Institute of Electrical and Eiectronics Engineers (JEEE)
Standard 279, Section 4.20, in the analysis. The analy-
sis should include the specific information required by
the bulletin,

Submit & complete description of a1l corrective actions
required as a result of the analyses and evaluations,
along with the schedule for accomplishing the corrective
actions.

This notice alerts licensees to the corcern of safety
paraneter display system (SPDS) operability. It was
found that two out of Tive plants had declared the SPDS
to be operational when the SPDS was not operational.
The major deficiencies that were found in the SPDS sur-
vey are 1isted below.

* Tack of availability because of gross system
salfunctions

+ @isplay of unreliable o~ invalid data and alarms



Source

Issue

2-7

1EB 75-25
Nov. 2, 197%
Item 1

Item 2

Item 3

1EB 75-08
Apr. 17, 19878
Item 1

Item 2

Item 3

1€ Circular
(1EC) 81-12
July 22, 1881

* poor asc.ptance by operators becaus~ of reliability
probdlems

* @anagement Yailure to integrate SPDS into operationa)
environment

* {nadequate documentation and failure to contro) system
testing and modifications

* olow system response to some cperator commands.

This bulletin requires licensees to determine 1f West-
inghouse mode) BFD/NBFD relays of the type icentified
fn the bulletin are used at their faciiities. 1If they
are used, identify the safety related systems involved,
the function of the relays, and plans for test and/cr
replacement programs.

Estadblish a prograr to ensure performance of affected
*elays. This program should include periodic testing
and/or replacement, the basis for test intervals,
development of approved procedures for testing and/or
replacement, and documentation of relay failures found
during testing.

A written report should te submitted to address the
act ons taken under ftems 1 and 2 above.

his bulletin requires Yicensees to determine if GE
type AK-2 breakers are used at their facilities and,
11 used, identify the safety system involved anu the
plans for developing a preventive maintenance program.

The preventive maintenance program should include a
preventive maintenance schedule, the necessary qualifica-
tions for persornel to perform the maintenance, and the
status of the recommended corrective actions descridbed
in GE Service Alert Letter No. 175.

A written report should be submitted to 2ddress the
actions taken under items 1 and 2 above.

This circular s licensees to review the specific
fwees presented Tn the *Description of Civcumstances"”
Section of this JEC as they relate tc circuit breakers.
Also review the procedure for surveillance testing of
circuit breakers te ensure that the procedure provides
for independent tr ‘ng of each trip function. If the
procedure does no ‘¢ provizions for {ndependent test-
ing of each trip fu fon, than modifications should be
sade to include such Teatures.



No. __ Source Issve

-8  1EC B81-24 This circular urges Yicensees to review operating
Nov. §, 1081 experience with main steam fs0lation valves (MSIVs) to
fdentify problems related to the failure of the valves
to close and to esuipment degradation that prevents o
valve from closing and would require other than routine
saintenance to correct.

Evaluate the corrective actions fdentified n the main-
tenance records to ensure that the actions were sdequate
to solve the root-cause prodlems; 1f not adequate,
develop plans for further corrective action.

11 afr quality control s suspected of contributing to
probiems With the MSIVs, review the air system to ensure
that seasures have been or will be taken to prevent
future air ouality degradation and consider the fnsta)la-
tion of monilors and/or alares to provide warning of air
Quality deterioration,

1f system bindin? s suspected of contributing te prob-
Tems with the MSIVs, review maintenance procedures to
ensure that they include precavtions to be taken against
detrirenta) effects (such as those caused b{ inappropri-
ste lubricants) and that the procedures include tests
that demonstrate the valves will perform under operating
conditions before being placed in service.

2-9 JIEIN 82-3% This notice fdentifies a concern thet stop check valves
Aug. 25, 1982 manufactured by Velan would fai) to pass flow because of
maintenance and design problenms,

2-10 IEIN B2-48 Thix notice fdentifies potentially significant defici-
Dec. 3, 1°82 encies with Agastat CR 0095 relay sockets. In 197§
Geners) Electric tested 2200 of these relcy sockets and
found a significant number exhibited contact retention
grob)ons and potential electrical connection prodblems.
hese relay sockets were redesigned and modified by the
sanufacturer and a1l relay sockets shipped after March
1979 were of the new type. Anothar msans of correcting
the problen in the o1d relay sockets 1s to instal)
cardboard insulator strips behind the relay sockets.

2-11 1EIN 82-50 This notice fdertifies a potentially significant prot-
Dec. 20, 1982 lem pertaining to misapplicetion of solid-state ac

undervoltage relays type I1TE-27, Series 2118 ard 211L,
sanufactured by Brown Bovery Electric Inc. These
relays were found to be used on Class 1E switchgear
that requires 2 source of dc control power for proper
operation and these relays were used in some plants to
sonitor ac “us undervoltage conditions. Instead,



Source

Issue

2-12

2-13

2-14

2-15

1EIN 82-54
Dec. 27, 1982

JEB 83-04
Mar. 11, 1683
Item 1

IEIN 83-76
Nov. 2, 1983

1EB 84-02
Mar. 12, 1584
item 1

Item 2

ITE-27, Series 21iR, relays shoull b2 used since they
do not drep out on 1oss of dc power and @0 rot resul*
in an fradvertent fsolation of Class 1E switchgear.

This notice fdentifies potentially significant prodlems
with a certain batch of Westinghouse NBFD relays that
appear tn have & higher-than-expected failure rate.

The notice contins a copy of a Westinghouse technica)
lTetter that discusses the probiem and provides fnspece
tion and test methods for verifying operability of the
relays as well as suggested corrective action,

This bulletin requires PWR Yicensees with other than
ggggsypc breakers in the reactor protection system
) to:

« Perform surveillance tests of the undervoltage trip
function that are independent of tests ¢f the shurt
trip function,

* Review their maintenance program to ensure ronformance
with manufactursr's recommendation,

« Ensure that the appropriate emergency cperating pro-
cecures for the event of failure-to-trip and other
operating events are reviewed with each operator.

+ Provide a written report containing resulis of the
above actions, a description of all RPS breaker mal-
functions that have not been reported previously,
and verification that procurement, testing, and
maintenance activities related to the RPS breaker anc
undervoltage devices are treated as safety related.

This notice suggcsts that utilities using Genera) Elec-
tric type AK-2-25 breakers with undervoltage trip
devices, visually inspect each underviltage armature to
ensure it is in ts proper position after each opera-
tion (i.e., the fully down position and not the mid
position).

This bulletin requires icenrsees to: Develop plans and
schedules for replacing nylon or Lexan cofl spocl type
HWFA velays that are used in energized safety-related
applications and nylon coil cpool-type HFA relays thet
ai'e used 1n normally de-energized applications.

Ir the intcrim, before the relays are replaced, develop
and implement surveillance plans that fnclude monthly
functional tests and visual Inspections.



No. _ Source

2-16

2-17

~Jssue

Item 3

Item 4

1EIN 84-20
Mar. 21, 1964

IEIN B4-37
May 10, 1984

IEIN 85-58
July 17, i%es
Supplesent 1
Nov. 19, 1985

Provide the basis for continuing operation until the
normally energized relays are re) laced.

Provide & written report describiig the above actions
and Including complation schedules.

This notice fdentifies a prodbles pertaining to the
service 11fe of relays 1n safety-related syitems. It
specifically ‘dentifies the ocr{'or-thon-cnt1c1pctad.
end-of-service 11fe failures of Agrstat G-P series
relays and Sylvania GTE ac relays. The notice supgests
that utilities review their safety-related systems %o
determine 1f these relays huve been 1nstalled or are
being held as spare parts. Proventive maintenance pro-
?rnns should recognize the application-depencent

energized/de-energized) service 1ife of relays and the
current surveillance interva) should de compared with
the service 1ife of the relays as used 1n the system to
determine 1f 1t 1s scceptadle. The notice indicated that
these problems are similar to those discussed in 1EB
84-02 and the general concerrs associated with MFA
relay faflures giscussed in that bulletin apply.

This notice provides the following guidance to eliminate
problems encountered in the use of V{fted leads ang
Jumpers during maintenance and surveillance testing:

+ Install _ermanent test hardware.

* Include additiona) procedura) checks of system config-
uration during surveillance and maintenance testing.

* Review procedures to'ensure fnstructions for surveile
Tance and maintenance clearly specify the reconnec
tion of any 1ifted leads and the remova) of any jumpers,

* Use at least two qualified operators to {ndependently
verify proper system configuration before safety-
relatec equipment 1s returned to service.

« Perform functional tests to verify proper system con-
figuration 1s restored before safety-rclated equipmenrt
1s returned to service.

* Review w'th operators and sa‘ntenance perscanel spe-
cific Instances cf errors fnvelving 11fted Yeads or
Jumpers and the safety fmpact of such errors.

This notice 1dentiffes a potentially si?nificant prob-
Tem pertaining to the fallure of Genera) Electric (GE)
type AK-2-25 reactor trip breakers (RTBs) that are

fnstalled in facilities designed dy B&W and Combustion



NQ'

Source

Issue

2-19

2-20

2-21

JEIN 85-93
Dec. 6, 1985

JL1K B7-08
Feb. 4, 157

1EIN 87-12
Feb. 13, 1987

Engincering (CE). During a test at Rancho Seco one of
the RTBs failed to trip open when its undervoltage
sttachment was actuated. The RTBs at Rancho Seco that
were sent to GE for refurbishment, were oniy visually
inspected when returned. The vtility hed daveloped
procedures to perform checks of critical parameters of
breakers based on BAW guidance. Supplement 1 to this
notice identifies adaitiona) GE type AK=2-25 breaker
failures resulting in slow closure times that eccurred
ot Calvert C1iffs and Ocoree. These failures were re-
lated to laminated sections of the arsature that slipped
down causing contact between the Yaminationr and :010
face at Calvert C1iffs. At Oconee, & new undervo tage
device in<the RTB reduced clearances between the arma-
ture and heads of mounting bricket studs and couid have
caused contact. This notice calls attentior to GE's
Sorzico Advice Letter No. 300, which outlines cerrective
actions,

This notice alerts utilities that the electric cireuit
breaker closing function of Westinghouse (W) type DS
circuit breakers would not operate 7 the spring re-
lease latch levers were broken. W issued Technical
Bulletin No. NSI0-TB-85-17 advising utilities of this
potential mslfunction. The W bulietin fdentifies the
following corrective actions: (1) advise personnel
breaker may be closed manually; (2) user should evalu-
ate function to determine if it affects safety; and (3)
inspect latch lever during mormal scheduled maintenance/
fnspection of type DS circuit breakers.

This notize alerts utilities to potentially defective
dc motors that were manufactured by M. F, gortor (now
Peerless-Winsmith) between December 1984 and December
1985 and installed in Limitorque motor operators.

Tris notice alerts utilities to potential prodblems with
GE type AKF-2-25 circuit breakers failing to fully open.
These circuit breakers . re susceptible to failures »s
result of binding within the brezker cam mechanism
unless rroper maintenance procedures are developed and
folloved by trained individuals. The notice contains
the fa?lcuin? saint,.iance information that was provided
by CE to be Incorporated in utility programs for type
APK-2-25 breakers: (1) mafnienance/inspection fnterval.
and complete overhaul should be every 12 months or each
refueling outage; (2) only speci?ied Yubricants should
be used; (3) only quelified properly trained personne!
should perform maintenance; and (4) breakers that have
not yet been convertec to a specified lubricant should
be cycled.



No. __ Source

Issve

222 1SN 87-24
June 4, 1887

|
This notice alerts utilities to potentia) problems in
volving fnverter losses. The notice refers to za NRC
case study report, AEOD/C605, on operational experience
fnvolving Tosses of electrica) inverters 1n whish three
failure mechanisms were identified. Th~ notice suggests
that utilities consider (1) monitoring temperature
and/or humidity 1nterna) to {nverter anclosures ang
fnput and output voltages of the fnverter unit durinf
steady-state and transient conditions and (2) reviewing
sa‘ntenance and testing procedures and practices.

CATEGORY 3: INSTRUMENT AIR SYSTEMS

No. Source

Issue

3-1 1EIN B1-38
Dec. 17, 1981

This notice informs licensees about an NRC sta“f
review of a number of problems and instances related to
contamination of air systems 1~ operating plants. The
review indicated that air-operated components and
systems will occasionally decome inoperadle because of
contamination with i1, water, desfccant, rust, or
other corrosion product. The notice described the
following actions, which are knowr to minimize air
system prodlems:

« frequently monitor the dew point of the ‘nstrument
air

* periodically check the desiccant cartridges <o deter-
pine if they need regenerating or replacing

« periodically blow down Yines to remove 0il, moisture,
and crud in the instrument oir system

+ periodically fnspect filters downsiream of the
desiccant cortridges to ascertain that the desiccent
has not been pulverized to the point that it s
osgnping from the cartridge and possibly ciogging the
filters

* avoid using service air ai a backup to the instrument
air systen when alternative backups are availadle

« frequently monitor the fnstrument air system to
ensure that 1t has not been contaminated with of1,
soisture, or crud when service 2.~ has been used as
8 backup to the {nstrument air system

10



CATEGORY 4: DECAY MEAT REMOVAL (DMR)

Issue

No. Source
4-1 1EIN BO-20
May 9, 1580

42  1EIN 88-39
May 20, 1886

4-3 1EC 81-10
July 2, 1981

4-4 (L 87-12
July 9, 1887

This notice describes an event at Davis-Besse that
occurred while in a refueling mode and that resulted in
? loss of DHR capability for approximately 2 hours.

The following three factors contributed to this less:
(1) inadequate procedures and/or administrative con-
trols, (2) extensive maintenance activities, and (3) the
two out of four safety features actustion syster (SFAS)
Togic. It was suggested that 1icensees evaluate the
suscepiibility of their plants to Yose DHR capability
by these ceuses,

This noti€e alerts Yicensees to a potentia) common-mode
failure of multiple residual heat remova) (RMR) pump
motors and pump internals. An event occurred in which
the high temperature of a lower guide bearing went un-
noticed because of several other alarms==3 days later
the motor caught fire. It was found Lhat lower pump
impeller wear rings on muitip’e RHR pumps had scparated
from the impeller as a result of 1GSCC. Motor yuide
bearing failures are significant because of the potentia)
failure of pump internals. Other potentia) causes of
internal damage include inadequate flow and lubrication.

This circular advises Yicensees to:

* Review their operating procedures for plant cooldown,
emergency, and abnormal operations as thiy relate to
natural circulation to ensure sufficient information
is available for operators to recognize symptoms of
reactor coolant system (RZS) voidin$ and take appro-
priate actions to recover from a voided condition.

« Inform each licansed operater of the information dis~
cussed in the circular.

+ Corsider including this fnformation in operator train-
ing and retraining classes.

The subject of this Yetter s the loss of RHR capability
while the RCS fs partially filled. The GL transmits
NUREG-1269, » report on the Diable Canyon loss ef RHR
system incident of April 10, 1987. It reguests licensees
to provict a description of plant operations with a par-
tially filied RCS. The description should address such
topics as the initial) conditions, fnstrumentation and
alares, available pumps, containment closure capabilii.,
procedures, training, sdditional resources, requirements
for cther modes, any changes to be made and the schedule
for making them.
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CATEGORY §:

Source

VALVES (INCLUDING SAFETY/RELIEF VALVES)

Issue

51

52

1EC 79-22
Nuv. 16, 1979

1EIN 80-4)
Nov. &, 1980

1E8 81-02
Apr. B, 1981
Supplement
Aug. 18, 1981
Item 1

1EIN 81-3%
Dec. 2, 1881

1EIN 82-20
June 28, 1982

This circular advises 1{censees to conduct 8 review to
determine 1f perfodic surveillance of power-operated
relief valves (PORVs) 1s mecessary to ensure that the
PORVS wil) perfore as intended.

This notice descrides the failure of a Velan check
valve in the decay heat removal system at Davis-Besse.
The valve disk and are separated from the valve body and
were lodged under the valve cover plate. The bolts and
lockin? ®echanism that holds the arm to the valve body
were @ ss!ng.

This bulletin requires Vicensees to ascertain whether
any ¥-FMD motor-operated gate valves have been fnsta)led
or are saintained as spares for fnstallation in safety-
related systems where they are required to close against
differential pressure.

1f the affected valves have been installed, Vlicensees
should take corrective action and evaluate the effect on
system operability if the valves fai) to clese. 1If
affected valves are spares, licensees should replace or
modify the valves before installation.

Licensees should provide a written report 1isting the
affected valves, service, and maximum differential
pressure required to close and describing the safety
consequences if the valves fail to close and the cor-
rective actions taken o® planned along with a schedule
for completing these actions.

This notice addresses Metropolitan Edison's report of
Toose valve internals in the high-pretsurc injection
pump discharge crane 3-inch, 1500-pound tilt check
valves that resulted from corrosion of the seat holddown
devices. As a result of these findings, @ continuing
fnspection program for TMI-1 was developed and imple-
mented which led to the discovery that some tilt check
vaives could not prevent back flow because the hinge pin
and ring 82:% retention davices failed. Many valve
fabrication fnconsistencies aYso were discovered that
By have initiated or contributed to the failures.

This notice alerts ifcensees to a potentially signifi-
cant probiem pertaining to internal ramage to swing
check valves of the same or sisilar design and service
8s those manufactured by Alloy Stee) ProGucts Company
and Pacific Company.

12



§-7

Source

Issue

JEIN-83-57
Aug. 31, 1987

IEIN 84-33
Apr. 20, 1984

IEIN 84-66
Aug. 17, 1984

1EIN B4-48

June 18, 1984
Supplement 1
Nov. 16, 1984

This notice alerts 1fcensees to & potential problem
with ASCO three-way solenoid-operated pilot valves,
type NP-8316 in 3/8- and 1/2-inch natfona) pipe threag
sizes. The manufacturer's insta)lation instruction
bulletin, fssued in 1978, provides incorrect assemdly
fnstructions for certain parts of this valve.

This notice alerts licensees to 8 potentia) prodlem
with main steam safety valves that have failed because
of cotter pin failures.

This notice identifies events where turbine-driven AFW
pumps were unavailable because the steam supdly was
fsolated (trip and throttle valve was not Totched). The
NRC recommends that licensees review these events and
consider the following preventive actions:

* Gesign change to provide positive control room fngi-
cation of a trip valve "latched" cendition

+ regular adjustment and testing of the Yimit switches
to ensure operadbility

. lo:al verification of position after resetting trip
valve

* visudl verification daily or once per shift to see
that the valve is not trippe.t

* local mechanical valve position indication fnstalled
and permanent tags attached to the valve providing
instructions for operation

« on-shift training in operation of the trip valve for
811 personnel who are required to operate the valve

« f{mproved housekeeping to prevent fouling externa)
valve linkages

« warning sign fnstalled near the trip lever

This notice alerts Yicenser: to a potential deficiency
in the desipn, appiication, or mafntenance of Rockwe!))
International globe valves that have resulted in two
types of faflures: (1) the stem separating from the
disk and (2) the disk being backed off 1ts disk nut.

The manufacturer attributes these failures to the high
cavitation loads the valve disk experiences when used in
severe throttling conditions and recommends that these
valves De replaced with smaller size valves so that the
valve disk will be in a more fully open position.

13



No. _ Source

Issue

$-10

§-11

$-13

JEIN 85-35
Apr. 30, 1985

IEIN 85-59
July 17, 1985

1EIN 85-84
Oct. 30, 1985

1EB 85-03
Nov. 25, 1885

This notice fdentifies o potentially significant problem
related to Parker-Mannifur Corporation check valves
supplied by Anchor/Darling Valve Company. These valves
B2y degrade the capability for closing main steam iso-
lation valves (MSIVs) or feeowater fsolation valves or
inhibit other safety functions. An event at Byron

Unit 1 resulted in the faiiure of two MSIVs to close

on an fsolation signal because the fnstrument air check
valves failed to seat in response to gredutlly decreasing
air pressure.

This notice fdentifies a potcntia\l{ significant prob-
lem related to stress corrosion failure. of valve stems
and shafts that are not routinely examined. Four
instances are described where cracks were found in 410
stainless stee) valve stems. Each fnstance involved a
different plant and valve manufacturer, and the cracks
were discovered after failure or disassembly.

This notice discusses the possible failure of MSIVs to
close under low= or no-steam flow conditions and the
testing of these valves with non-safety-related motive
power ?1nstruncnt air) 1in place.

* determine the need for a test program to estadblish
reliability

The common-mode failures of motor-operated valves with
improper switch settings during plant transients led
the NRC to request licensees to:

Develop and implement a program to ensure that valve
operator switches are selected, set, and maintained
properly for MOVs in high-pressure coolant injection/
core spray and emergency feedwater l‘ltons [~eactor core
fsolation cooling (RCIC) system for BWRs) that are
required to be tested for operational readiness in
accordance with 10 CFR 50.55a(g). This should include
the following components:

(1) Review and document the design basis for the opera-
tion of each valve. This documentation should
include the maximum differential pressure expected
during opening and closing the valve fur norsa) and
abnorma) events to the extent that these valve oper-
ations and events are included n the existing,
approved design basis (e.g., the design-bDasis dccu-
sented 1n pertinent 1fcensee subaittals such as
FSAR analyses and fully approved operating and emer-
gency procedures). When determining the maximum

14



No. §g¥r£’

5-24

Issue

IEIN 86~05
Jan. 31, 1986

differentia) pressure, those single equipment fail-
ures and fnadvertent equipment operations (such as
Tnadvertent valve closures or openings) that are
within the plant design basis should be assumed.

(2) Using the results of ftem (1) above, establish the
correct switch settings. This shall fnclude a pro-
’ran to review and revise, s necessary, the methods
or selecting and setting a1) switches (1.e., torque
bypass, position 1imit, overload) for esch valve
operation (opening and closing).

If the Yicensee determines that & valve is inoper-
able, the licunsee shall also make an appropriate
Justification for continued operation in accordance
with the applicable technica) specification.

(3) Individua) valve setting shal) be changed, as
appropriste, to those established 1n ftem (2),
above. Whether the valve setting is changed or not,
the valve will be cemonstrated to be operable by
testing the valve st the saximum differentia} pres-
sure determined in item (1) above with the excep-
tion that tostin? MOVs urZar conditions simulating
8 break in the 1ine containing the valve is not
required. Otherwise, justification should be pro-
vided for any cases where testing with the maximum
Cifferentia) pressure cannot practicadly be per-
formed. This jurtification should include the
alternate to maximum differentia) pressure testing
which will be used to verify the correct settings.
Each valve shall be strokc tested, to the extent
practical, to verify that the settings defined in
item (2) above have been properly implemented even
1f testing with aifferential pressure cannot be
performed.

(4) Prepare or revise procedures to ensure that correct
switch settings are determined and maintained
throughout the 1ife of the plant. Ensure that
applicable industry recommendations are considered
in the preparations of these procedures.

This notice discusses {ncorrect factory-set rin’ settings
(not allowing full disk trave) and hence, reYTe capacity)
for main steum safety valves (MSSVs) and for PWR primary
system safety valves that may not be known because full-
flow tests are not performed or required.



No. _ Source

Issue

5°15 NUREG-119%
Fed. 1986
Section 10.1
Item 3

§-16 JEIN 86-29
Apr. 25, 1986

$-17 IEIN B6-56
July 10, 1986

5-18 IEIN 86-92
Nov. 4, 1986

!
This report discusses the need for a saintenance program
for manual fsolation valves to ensure continuved
operability.

This notice discusses the fmportance of fully understang-
standing the effects of changes to MOV switch settings
For instance, the readjustment of a switch that was on
same shaft as the torque bypass switch to the closed
position in response to 1EB 85-03 caused an excessive
cooldown rate because the S/D HX fsolation valves were
shown to be closed when they were really wp to 16 percent
oper. Even thou?h saintenance and operations personne)
were aware of this situatien, such settings could ac-
versely affect other plant equipment.

This notice 1ists more causes of MSSV malfunctions
s dJetailed below

* majority of problems related to not actuating/reseating
at set point

* second largest group of problems related to failure to
open and failure to close properly

* several cases showed the actua) 14ft point to be sub-
stantially higher than desired set point

in one case, the 1ift point of 11 of 16 valves was
excessive, indicating a muitiple common-mode prodlem

* several cases where the reseat value was substantially
below set point

+ cases indicated that there were more prodblems with
leaking valves than with properly functioning valves

This notice discusses prussurizer code safety valves:

« one found 350 psi above set point because of a hole
fn the bellows causing boron contamination and
corrosion

« one found leaking too much to test as a result of bad
steam cutting

« one found 1ifted presaturely, causing systes depres-
surization to 1800 psig before reseating, as & result
of cocked spring and improper adjustaent of ring
settings by maintenance personne

16



No. Source

Issue

§-19 JEIN 86-93
Nov. 3, 1986

* one found actuating spuriously as & result of the
wrong test equipment being used to set the 1ift
pressure.

* 20 other events involving 32 valves that had drift in
the set point

* Targe grouwp with seat leakage

This notice discusses the fmportance of iy understang-
ing effects of changes to MOV switch settings. The
generic correlation available severa) years 890 that
torque varies 1inearly from 40 to 100 percent with torque
switch settings of 1 to 5 1s not valid for Bany actustors.
In some cases, at o setting of 1, torque varies from 11
to 55 percent. As a result, an {udividua1 calibration
curve or bench test 1s required. Arbitrarily raising

the torque switch setting to maximum can cause damage
since therms] overiocads are often removed. Analysis
showed that two valves in the normal charging Yine that
have to close during ECCS actuation would not be able to
close against the differential pressure {f the generic
correlation was used to establish switch set points. In
addition, fmproperly set thermal overloads can render
the HPC] systems incperadle.

CATEGORY 6: MAIN FEEDWATER SYSTEM (MFw)

No. Source Issue

6-1 NUREG-0667 This report suggests that B&W licensees should perform
May 1580 sensitivity studies of possible modifications that
Rec 2.2 (10) could reduce the response of the once-through steanm gen-

6-2 GL 81-28
July 31, 1%81
(formerly
GL 81-16)

erator (0TSG) to secondary coolant flow perturbations.
Both active and passive measures should be investigated
to mitigate overcooling and undercooling events.

This letter transmits the NRC/AEOD report related to
steam generator overfill. Licensees are requested to:

determine which scenarios are credible at their plart

* determine possible consequences of steam generator
overfill

* {nclude this information in an overall operator train-
ing program

Recommendations of the AEOD repors:

17



Issue

(1) Overfil) should bs considered an unresolved safety

(2)

(3)

fssue (USI) because of the lack of slfot{'grnd¢
equipment to prevent or mitigate overfil) and the
potential severity of consequences.

Overfill should be treated as efther & separate US]
Or ®ade 8 part of an existing USI Decause considers-
tion of combined blowdown of primary and secondary
systems resulting from a steam generator tube rup-
ture (SCTR) s not included in the present US],
which 8150 assumes low probability and allows credit
for operator actions.

An aedit should be conducted to determine {f reactor
operators are aware of the potentia) seriousness of
overfill sftuaticns. 1f the audit shows subjects
that are nct covere: n training programs, fnterim
sctions shoulc be ..tiated.

CATEGORY 7: AUXILIARY/EMERGENCY FEEDWATER SYSTEM (AFW)
Issue

No. Source

7-1 NUREG-06E7
May 1980
Rec. 2.2 (1)

Rec. 2.2 (2)

Rec. 2.2 (3)

This report discusses the transient response of Biw-
designed reactors and contains severa) recommendations,
{ncluding those 1isted below.

The AFW system on operating B&w plants should be classi-
fied as an ESF system and upgraded as necessary to meet
safety-grade requirements.

AFW should be automatically fnitiated and cortrclled
by ESF (safety-grade) that are independent of non-
nuclear instrumentation/integrated control system
(NNI/ICS) and other non-safety systems.

The selection of signals used to initiate AFW flow
should be re-evaluated to permit automatic initiation
in a more timely manner to preclude steam generator
dryout.

The leve! in steam P;norutors should be automatically
controlled by the AFW to prevent overcooling and to
terminate flow before overfilling.

Installation of a diverse-driven AFW pump should be
expedited at Davis-Besse.

18



Source

Issue

7-4

Rec. 2.2 (7)

Rec 2.2 (8)

Rec. 2.2 (21)

1EIN 80-23
May 23, 1980

GL 81-28
July 31, 198l

1EB 85-01
Oct. 29, 1985
Item 1

Item 2

Item 3

Provide the flexibility to substitute combinations of
in-core thermocouples for loop resistance temperature
detectors (devices) (RTDs) used for fnput to subctooling
®eter and the capability of continuous or trending
display of in-core thermocouples.

Provide safety-grade containment high-radiation signa)
to initiate containment vent and purge fsolation.

The need to introduce AFW through the top sparger during
enticipated transients should be re-evaluated ty licen-
sees; consider the reduced depressurization response 1f
AFW could introduced through the main feedwater (MFw)
n:z:;: ] ’ could enter the tube region from the bottom
[ unit,

This notice describes an event at Arkansas Nuclear One
following a Toss of offsite power and a reactor trip.
Emergency feedwater (EFW) pumps, which started and pro-
vided feedwater to the steam generators, 11st suction

a5 a result of flashing in the main feedwater train
which forced hot water through the startup and flowdown
demineralizers to the EFW pump suction where it flashed
to steam and caused pump cavitation. Action to prevent
recccurrence included revising the EFW system operating
procedure and plant startup procedurs to require shut-
t1n? EFW suction valve from startup and flowdown demin-
eralizers during plant startup after the steam generator
feecdwater source has been shifted to main feedwater pump.

See item 6-2 above.

This bulletin relates to steam binding of AFY pumps anc
requests licensees to develop procedures for monitoring
fluid conditions within the AFW system on a regular
basis during times when the system is required to be
operable. This monitoring should ensure that fluid
temperature at the AFW pump discharge 1s maintained at
about amdbient temperature. Monitor ng of fluid condi-
tions, {f used and the primary basis for precluding
stear binding, is recommended each shift.

Develop procedures for recognizing steam binding and
for restoring the AFW systes to operabie status, should
steam binding occur.

Procedural controls should remain in effect unti) com=
pletion of hardware modification to substantially reduce
the 1ikelfhood of steam binding or unti) superseded by
action implemented as a result of resolution of Generic
Issue 93. :
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No. _ Source Issve
7-5  1EIN 84-06 This notice incicates that Teakage nto the AFW system
Jan. 25, 1984 from the MFW system constitutes & common mode that can
Tead to a loss of a)l AFW capability as & result of steanm
binding. In addition there is a potential for water
hammer damage of AFW pump §f relatively cold water gis-
charges 1nto a region of the piping system that contains
stean.
Iter 14 It 15 not clear that overcooling transients such as
occurred at Rancho Seco are within the bounds of the
FSAR analyses.
7-6 TIEIN 86-14 This notice discusses overspeed trip/lockout of AFW
Mar. 10, 1986 turbines @nd the various causes 1isted below.
Supplement 1

Dec. 17, 1686

famediate clearing and reset of overspeed trip signa)
caused trip on restart of AFW

* Tleaking steam supply valve caused non-zere fnitia)
speed

* uncrained condensate in long steam supply lines

* trip on restart because the governor is designed to
start with no initial control of of! pressure (low
pressure) (Because the ofl pressure does not CCCI{
Quickly and the provision to dump the oil s loca
and manual, the turbine will not restart until the
oil pressure s reduced.)

The supplement to this notice addresses an NRC/AEOD re-
port en turbine overspeed. The dominant causes were
problems related to governor speed control, trip valve,
and ovorsgood trip mechanism. The report recommends a
procedural change to start up the turbine by warming it
with & smal] steam flow before exposing 1t to full steam
flow. Both procedura) fnadequacies and human errors were
found to contridute to fmproper setting of governor speed.

CATEGORY 8: ADMINISTRATIVE CONTROLS
No. __Source Jssve
8-1  NUREG-0657

1980

::z 2.2 (15)

Item 7

This report recommends that .andatorx 1-week simulator
training should be required for all Yicensed BaW oper-
ators, oriented towsrd undercooling and overcooling
events, solid waste system operation, and natura) circu-
lation cooling.

Evaluate procedures and training for reporting events
to the NRC Operatfons Center. Review the adequacy of
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CATEGORY 6:

No.

Source

ADMINISTRATIVE CONTROLS

Jssue

8-2

Item 13

NUREG=119%
Fedb. 1986
Section 20.1
Item 4

Item §

Item 6

Item 7

Item 8

Item 10

NUREG-11985
Fedb. 1986
Section 10.2
Item 2

Item §

Item 6

Iten 7

shift staffing for ensuring that knowledgeadlc indivi-
guals will be available for properly fmp ementing the
emergency plan during complex and long operational events.

Yerify that plant procedures fnvolving “drastic® actions
are sufficiently precise and clear to ensure proper
implesentation.

This report states that the anticipated transient oper-
utin? ?uidciincs (ATOG) supplied by the BWOG include an
explicit procedure for Toss of ICS power. However, this
procedure may not be included in the utilities' emergency
operating procedures (EOPs), as 1t should be.

EOPs direct operators to trip the appropriate pumps to
terminate flow {f feedwater flow cannot be iso ated;
however, operators seem reluctant to do so.

Operator training and procedures should be adequate to
resolve conflict between avoiding the pressurized
thermal shock region and regaining pressurizer leve).

Operators should receive classroom and/or simulator
treining on overall plant response to efther loss of
ICS dc power or the restoration of ICS de power.

Non-licensed operators may only be receiving walke
Shrough or talk-throug' training where hands-on train-
ing may be necessary.

Raciolo?ica1 control and emergency preparedness programs
and training may not be adequate if events occur which
result in other than minor radiologizal ecnsequences.

This report covers the adequacy of annunciator procedures
manual concerning implications of ICS alare and value to
operators in recognizing or restoring a luss of JCS dc

power.

Protective clothiu? or respiratory protection should be
readily availadble in the event of an incident requiring
emergency entry into a contaminated area.

Following plant modifications, review procedures, other
than those directly affected, to deteraine applicability.

Determine whether the staffin? required by Technical
Specificatfons and other regulatery commitments is
adequate to mitigate the effects of an overcooling
transient such as occurred at Rancho Seco.
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Bo. Source  lssee

!
Nuclear Safety This report states that procedures for orderly plant

.

0]

Analysis Cen-
ter {'M)-i

March 1980
Rec. 11.C

Rec. 11.0

Rec. 1.1

Ree. 11.F

Rec. 111.B.2
Rec 1.8

Rec. 1.C

Rec. 11.A

Rec. 11.8

shutdown foll::::’ Toss of power supply should be pre-
pared or revi revised, as recessary. Rescter
systee cooldown 1imits, and the basis for those 1eite
should alse be reviewed.

The industry should further analyze and resolve with
the NRC the current resctor coolant gulp trip procedures
to be followed during o sma)'-break loss-of-coolant
sccident (LOCA).

The industry sheuld review the current high-pressure
injection requirements and resolve any procedurs)
fs7: 38 with the NRC. Procedures thet avoid or minfmize
thaliontis to sefety valves, 'rfnnr¥ system, and even-
tually to the containment building 1tself are needed.

Procedures for locicrin? an emergency should be reviewed
to determine {f respons bility for sonftoring plant con-
ditions, which 1ead to declaring & specific category of
emergency, should be assigned to a specific fndividual.

Data handling and display ystems should be reviewed to
determine their adequacy.

Power supply failures and their effects on control sys-
tems should be reviewed.

The work practices of {nstrumentation technicians ang
their e7fects on plant safery should be reviewed in
plant training sessions.

Written procedures should be established for switching
fnstruments between * supplies in the event of powsr
supply failures, including Cesignating the preferred
bus fer each instrument.

Procedures for steam generator rupture matrix or its
equivalent should be reviewed in cenjunction with post-
THI requirements on steam~driven emergency fesdwater
‘ulps to deternine 1f apgravating effects exist during
oss of hzat sink,
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